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Oli Musa oglu Quliyev uzvi kimya, neft kimyasi ve neft emall sahasinds gorkamli alim,
Azarbaycan SSR Elmler Akademiyasinin akademiki, respublikanin amakdar elm xadimi,
Azarbaycan va iki defe SSRI Dovlst mukafati laureati, kimya elmlari doktoru, professor, AMEA
Asqarlar Kimyasi institutunun (AKi) kegmis direktorudur.

©.M.Quliyev sarafli yaradiciliq yolu kegarak, siravi ibtidai kand muaallimliyindan gorkemli alim
saviyyasina yluksalmisdir. Onun 1937-ci ilden sonraki bltlin hayati ve elmi fealiyyati Kuybisev
adina Azerbaycan Elmi-Tedgigat Neft Institutu (AzETNI) ile bagl olmus, sonralar onun
asasinda yaradilan Azerbaycan Elmler Akademiyasi Neft Kimya Prosesleri institutunda (NKPI)
ve AKi-da galigmigdrr.

©.M.Quliyev 1934-cu ilde S.M.Kirov adina Azerbaycan Ddvlst Universitetinin kimya
fakultasine daxil olmus, 1939-cu ilde universiteti ferglanma diplomu ils bitirmig, Dévlst imtahan
komissiyasinin gerari ile Uzvi kimya kafedrasina assistent vazifasina teyin edilmisdir.

8.M.Quliyev tsleba iken, 1937-ci ilde V.V.Kuybisev adina AzETNIi-de elmi faaliyysto
baslamisdir.

Boyuk Vetan muharibesi illerinde ©.M.Quliyevin rahbarliyi ve bilavasits igtiraki ile o dévrda
¢ox muhum shamiyyati olan tank aleyhina yandirici butulka ampulalarinin resepti hazirlanmis
ve muvaffagiyystle sinaqdan kegirilmigdir. O, hamginin yandin téraeden doyus sursatlarinin
reseptini hazirlayaraqg onlarin istehsalini taskil etmig, genis migyasda muhum darman maddaleri
Vo yuyucu vasitalar, yeni katalitik prosesler islayib hazirlamisdir. ©.M.Quliyevin bilavasite istiraki
il aviasiya benzininin yuksak oktan adadli komponenti olan alkilbenzolun alinma texnologiyasi
islenib hazirlanmis ve senayeda istehsali tagkil edilmisdir.

Dovlet tapsiriglarini yliksek saviyyada yerina yetirdiyine gbre o, «Saraf nisani» ordeni,
«Qafgazin muadafiesi ugrunda», «1941-1945-ci iller Boyuk Vetan muharibesinde emak
rasadatine gora» ve s. medallarla teltif edilmisdir.

40-ci illerda texniki tareqqi xalq taserrufatimizin butlin sahslarinda masin ve mexanizmlerin
tekmillegsmasina va sayinin artmasina gatirib ¢ixartdi. Bu ise surtkl materiallarinin ve xususen,
surtku yaglarinin keyfiyyatinin yuksaldilmasi problemini ¢ox kaskin gakilde garsiya qoydu. Neft
kimyasinda yeni istiqamat — surtkl yaglarina asqarlar kimyasi elminin formalasmasi basladi.

Bu sahada tedgiqatlar senaye cahatdan inkisaf etmis dovlstlerde XX yuzilliyin 30-cu illarinin
baslangicindan, kecmis SSRI, o climleden Azerbaycanda 30-cu illerin sonlarinda baslandi.

Asqarlarin  sintezi ve tetbigi sahssinde maqsadyodnlu tedgiqatlar aparmaq dgun
Y.H.Mammadaliyevin toklifi ile 1945-ci ilde Kuybisev adina AzETNi-de o vaxt genc alim olan
akademik ©.M.Quliyevin rahbarliyi ilo ixtisaslasmis laboratoriya yaradildi. ilk defe bu kollektiv
torefinden aparilan fundamental tadqgiqatlar 6lkemizde asqarlarin senaye istehsalinin temalini
goydu.

Tezliklo bu laboratoriya terefinden SSRi-de ilk defe olaraq bir sira asqarlar yaradildi ve
istehsalata tetbiq edildi.

Asqarlarin iglenib hazirlanmasi ve senayeye totbigi sahasindeki xidmetlerine gore
8.M.Quliyev bir sira emakdaslari ils birlikde 1948 ve 1950-ci illerde SSRi Ddvlet miikafatina
layiq goraldu.

Laboratoriyada muxtelif nOv asqarlarin islenib hazirlanmasi ve sanayeds tatbiq edilmasi
sahasinde aparilan intensiv tadqiqatlarla yanasi, asqarlar kimyasi sahasinde fundamental
tedqigatlar da baslandi.

Problemin vacibliyini va asqarlarin yaradilmasi va tatbiginde slde edilmis nailiyyatlori,
hamcinin asgarlar kimyasinin fundamental masalaleri Uzrs alds edilmis muhim elmi naticaleri
nazere alan SSRi-nin gérkemli alimlerinin taklifi ile 1965-ci ilde AEA NKPI-nin agqarlarin sintezi
vo texnologiyas! laboratoriyasinin esasinda 6lkemizdes ilk ixtisaslasmis Asgarlar Kimyasi
Institutu yaradildi.

Akademik ©.M.Quliyev institutun temalini qoymus, onun teskilatgisi ve 1987-ci iladek
fasilesiz direktoru olmusdur. Akademik ©.M.Quliyevin rahbarlik etdiyi illor arzinds institut
asqarlar kimyasi sahasinda gorkamli nailiyyatlar gazanmisdir.
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institutda ©.M.Quliyevin rehberliyi ilo sirtkii yaglan, yanacaq ve yaglayici-soyuducu
mayelera agqgarlarin yaradilmasi va onlarin istehsal texnologiyasinin hazirlanmasi sahasinda
aparilan genis tadgigatlar naticasinda ylksak tasirli yeni asqarlar ve muxtalif nov surtku yagdlart,
xtisusi mayelor yaradiimisdir. institutun islemsleri Sumqayit, Baki, Ufa, Perm, Sankt-Peterburg,
Nijniy-Novgorod ve Yaroslavl kimi ssnaye ssherlarinde tetbiq edilmisdir. SSRI-de istehsal
olunan asqarlarin imumi hacminin 20%-i AKi-nin alimleri terefinden yaradiimis asqarlarin
payina disirdi. AKi-nin yaratdi§i asqarlarin istehsalini teskil etmak tigin Sumqayit seharinds
xususi ixtisasli Asqarlar zavodu tagkil edilmisdi. O dévrda Baki Neft Emali zavodunda istehsal
olunan bitiin motor yaglari AKI terafindsn ve onun agqarlari esasinda yaradiimisdir.

Kecmis ttifagda istehsal edilon bezi xiisusi teyinath miherriklerin ve transmissiya
sistemlarinin normal iglemasini temin edan surtku yaglan da akademik ©.M.Quliyevin bilavasite
rehbarliyi ve istiraki ile AKi tersfinden onun asqarlari esasinda yaradilib. Strateji shamiyyatli bu
yaglar hal-hazirda da respublikanin mudafis gabiliyyatinin méhkamlandiriimasi tgun muhim
ahamiyyata malikdir.

Akademik ©.M.Quliyev va amoakdaglari 1971-ci ilde Baki neftlorinden alinan motor yaglarinin
keyfiyyatini yiksaldan yeni asqgarlarin sintezi, texnologiyasinin hazirlanmasi, senayeds tatbiqi
vo onlarin ssasinda surtkli kompozisiyalari yaratdiglarina goére Azerbaycan SSR Dovlst
mukafatina layiq gorulduler.

©.M.Quliyev naftalan neftini sistematik olaraq uzun muddat tadqiq edarak onu muasir fiziki
vo kimyavi Usullarla 6yrenmisdir. Xromatografiya Usulu ile naftalan nefti ayri-ayn fraksiyalara
ayrilmis ve onlarin karbohidrogen terkibi muayyen edilmisdir. Kompleks sakilde apariimig
tadgigatlardan malum olmusdur ki, asas mualice funksiyas! dasiyan yuksak fizioloji aktivliye
malik komponent naften karbohidrogenlaridir. Naftalan neftinden naften karbohidrogenlerini
almaq ugun xususi istehsal texnologiyasi islenib hazirlanmis ve bu proses institutun tecriba
zavodunda istehsalata tetbiq edilmisdir.

Akademik ©.M.Quliyevin elmi foaliyyati hamisa pedaqoiji is ile bilavasite alaqadar olmusdur.
O, 1939-cu ilden 1974-cu ile gadar elmi-tedqgigat isleri ilo yanasi Azarbaycan Dodvist
Universitetinde musllimlik ederak, respublikamizda yuksak ixtisasli kimyagi kadrlarin
hazirlanmasi igina boyuk amak serf etmigdir.

Akademik ©.M.Quliyev 50 illik elmi foaliyysti ilo aggarlar kimyasi sahasinda elmi maktab
yaratmigdir. Onun maktabinin yetirmalori sirasinda 19 elmlar doktoru, 60-dan ¢ox elmlar
namizadi var. Bu kadrlarin bir ¢oxu hal-hazirda respublikamizin elm, tadris ve diger
muassisalerinda galisaraq respublika elm va igtisadiyyatinin inkisaf edib méhkemlanmasina
xidmat edir.

1974-cu ilde ©.M.Quliyeva respublika kimya elminin inkisafi ve elmi kadrlarin yetisdirilmasi
sahasindaki xidmatlarine gore Azarbaycan SSR emakdar elm xadimi adi verilmisdir.

©.M.Quliyev neft kimyasi, aggarlar kimyasi ve Uzvi kimyanin muhim problemlarindan bahs
edan 600-dan ¢ox elmi aserin, o cimladan 200-s yaxin ixtira ve 10 monografiyanin musallifidir.
1972-ci ilde g¢apdan gixan «Yaglara va yanacaglara elave edilon asqgarlarin kimyasi va
texnologiyasi» monografiyasi Cexoslavakiyada slovak ve Macaristanda macar dillerine
tarcima olunmusdur.

©.M.Quliyev dafelerlo kimya elmimizi bir sira xarici Olkelarde elmi markezlards, elmi
konfrans, kongres ve simpoziumlarda layigli temsil etmigdir.

Akademik ©.M.Quliyevin amayi yuksak giymatlandiriimisdir. O, iki dafe «Qirmizi amak
bayragi», U¢ defe «Saraf nisani» ordeni, bes defe Azarbaycan SSR Ali Sovetinin faxri formani
vo bir nege medallarla teltif edilmisdir. YUksok tesirli aggarlarin sintezi ve onlarin istehsal
texnologiyasinin hazirlanmasi iglerine rahbarlik etdiyine gdra SSRI Xalq Tasarriifati Nailiyystlori
Sargisinin 2 qizil va 4 gimus medalina layiq géralmasdur.

Akademik ©.M.Quliyevin xatiresi abadilesdirilmis, 1992-ci ilde 80 illik yubileyi arafesinda
yaradicisi oldugu Asqarlar Kimyasi institutuna onun adi verilmisdir.

AMEA AKi-nin bas direktoru
akademik Vaqif Farzaliyev




9li Quliyev 110

MORUZSLORIN TEZISLORI

| BOLM®

YAGLARA, YANACAQLARA V& XUSUSi MAYELSRD
ASQARLAR, POLIMER MATERIALLARINA
STABILIZATORLAR



Oli Quliyev 110

AZOTSAXLAYAN COXFUNKSIYALI ALKILFENOLYAT ASQARLARI
V.M.Farzaliyev, E.9.Nagiyeva, ©.K.Kazimzada, ©.9.Qadirov,
X.N.Mammadyarova, R.8.Mammadova
AMEA akad. 8.M. Quliyev adina Asqarlar Kimyasi Institutu

e-mail: xedice.memmedyarova@mail.ru

Alkilfenolyat tipli agsqarlarin daha genis ve muveffaqiyyatle tatbiqi istismar muddati
uzun olan mauxtslif teyinath motor yaglari Ugln yeni va effektli alkilfenolyat asqari
modifikasiyalarinin yaradilmasina sévq edir ve onlara talebatin daha da artdigini gosterir.
Bununla slagadar olarag motor yaglarinin asas xassalarine - korroziyaya, oksidlesmayas,
termiki stabilliya ve yuyuculug xassalarina yeni telabler qoyulur.

Muasir ve perspektivli motor yaglarinin telabatlarini yeni tip keyfiyyatli coxfunksiyall
asqarlarin iglenib hazirlanmasi ila temin etmak mumkunddr.

Alkilfenolyat tipli aggarlarin qurulusu ve istehsalinin mikammeallagdiriimasi ile onlarin
¢esidlarinin yenilanmasi moévcud aktual masalalardandir.

Bu amilleri nazare alaraq, tadgim edilen isda dodesilfenolun formaldehid, ammonyak
ve 4-aminopiridinin  kondenslesma meahsulunun kalsium duzu (AKi-76) ve onun
karbonatlasmis varianti AKi-137 asqari verilmisdir.

AKI-76 asgarin alinmasinin ehtimal olunan sxemi asagidaki kimidir:
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Alinmis asqar 6zIU mayedir. Onun galavi adadi 90-95 mgKOH/q, kull 8.5-9.5%-dir.

Asqarin fiziki-kimyavi va funksional xasssleri standart Gsullarla tadqgiq edilmisdir.
Asgarin korroziyaya va oksidlesmaya davamhgi uygun olarag NOCT 20502-75 va TOCT
11063-77, yuyuculuqg xassaleri iss FTOCT 5726-2013 Uzre teyin edilmisgdir.

Naticolorden aydin olmusdur ki, AKi-76 asqari antikorroziya, antioksidlesmae
xassalarine gore muqayisa ugun goturilmus senaye asqgarlari olan NXM-101 ve UMNATUM-
339-dan Ustunddr.

Dinyada motor yaglarina ytksak galavili alkilfenolyat asqarlari istifada olunur. Qalavi
adadi yuksek olan asqarlar yuksak neytrallagsma xassalarina malik olur ki, bu zaman yagin
oksidlagmasindan amala galan tursulari neytrallagdiraraq oksidlesma va korroziyaya qarsi
davamlih@r artirirlar. Yuksek gelavili alkilfenolyat asqarlarinin alinmasinin ilkin marhalasi
orta gealavili aggarlarin alinmasi ile eynidir, lakin yalniz karbonatlagsma prosesine goéra
onlardan farglenirler.

AKI-137 asqarinin sintezinin nazards tutulan sxemi:
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Asqgarin galavi adadi 130-150 mgKOH)/q, sulfat kalt 13.5-15.5%-dir.

AKi-137 asqarinin fiziki-kimyevi ve funksional xasseleri M-8 yaginda standart
metodlarla dyrenilmisdir. Tedqigatlar gdstarmisdir ki, AKi-137 asqari effektli, coxfunksiyali
asqardir, onun funksional xasseleri AKi-76 asqarindan ve korroziyaya qarsi xassaleri ise
analoglari olan BHUWMHI1-714, MACK asqarlarindan Ustunddr.

Belolikle, AKIi-137 asqari yiiksek korroziyaya, oksidlesmeys garsi ve yuyuculug
xassalerine malikdir va muasir motor yaglarinin alinmasinda istifade etmak maqgsede
uygundur.

DiiZOPROPILDITIOFOSFAT TURSULARI EFIRLORININ SINTEZi VO ONLARIN
ASQAR KiMi TaDQiqi
N.N.Novotorjina, Q.A.Qahramanova, T.N.Qulubayova, M.R.Saferova,
M.9.Musayeva, $.K.Kazimzada, Y.S.Mustafayeva
AMEA akad. 8.M.Quliyev adina Asqarlar Kimyasi Institutu
E-mail: yegane.434@mail.ru

Asqgarlarin tasir mexanizmi ve onlarin qurulusu ile funksional xassaleri arasindaki
ganunauygunlugun dyranilmasi naticesinds yuksak tasire malik muxtslif tayinatl agqgarlarin
magsadydnli sintezi alimlarin uzun illerdir tadgigat obyekti olmusdur.

Melumdur ki, fosfor ve kukurd tarkibli maddealar hem siyrilme, hem da yeyilme
xasselarine malikdir [1, 2]. Buna asaslanaraq, diizopropilditiofosfat turgsusunun bir sira
efirlari sintez edilmigdir. Alinan maddalerin terkibine muxtalif funksional fragmentlor daxil
edilmis, eyni zamanda molekulunda diizopropilditiofosfat fragmenti saxlayan
bisdiizopropilditiofosfatlar da alinmisdir.

Sintez olunmus maddslerin iIQ, PMR spektrlori ¢akilmis, element analizi, xisusi
¢okilari, suasindirma amsallari tayin edilmig, sonra ise hesablanmis ve tayin edilmis MRD-
lari  muqgayise  etmokle, quruluglari  tesdiq  edilmisdir.  Asetoksimetil- ve
asetoksietildiizopropilditiofosfatlar vakuumda govulan maddalardir,

bisdiizopropilditiofosfatlarin  teamizlenmasi ise maye kolonka xromatoqrafiyasi ile
apariimisdir.
Cadval
Sintez edilmis maddalarin yaglayiciliq xassalari
Triboloji xassalari TOCT 9490-75 uzre
Birlagsmanin _ , Yeyilma
Birlesmaler yagda _Slyrllm_e Bq_hr?n Qq_yn__aq izinin
gatihgi, % indexksi, yuky, yuky, diametri
’ Ma, N Pk, N Pc, N
Du, mm
1 2 3 4 5 6
MC-20 yagi - 333 784 1560 0,72
CH3ﬁZOCHZSﬁ’(OC3H7-i)2 0,45
o 5 588 1285 3904
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1 2 3 4 5 6
C,H,COCH,SP(OC_H. i),
g | 5 510 1235 3087 0,40
(i-C4H,0),PSCH,CH,0CCH,
g (||) 5 529 1235 2930 0,40
p S
(i-C,;H,0),P P(OC,H.-i) 3 706 1568 4381 0,45
\S_S/ 3772
S
/S
(i-C,H,0),P P(OC,H.-), 5 686 1568 3920 0,51
S—CH,—S
45
(-C4H,0),P P(OC,H,-i), 5 657 1382 3920 0,51
S—CH,CH,— 57
| 7°
(I'C3H7O)2P P(OC3H7-i)2
S_ng_S/ 5 755 1568 4381 0,45

Alinan naticaler gostarir ki, sintez edilen butin maddalar ylksak siyrilma va yeyilma
xassalarine malikdir. Tadgiqatlar naticasinds bazi qanunauygunluglar askar edilmisdir —
radikalin uzunlugu azaldiqca ve molekula elektrodonor gruplari daxil etdikce maddalarin
siyrilmaye qarsi effekti goxalir. Molekulda a-karbon atomunun elektromanfi fenil grupunun
movcudlugu bisdiizopropilditiofosfatlarin yaglayiciliq xassalarini yaxsilasdirir. Molekulunda
iki diizopropilditiofosfat fragmenti olan maddalarin siyrilmaya qarsi xassaleri daha yluksakdir.
Metilen grupu zancirinin uzanmasi —CH2—-CHaz— siyrilmaya qargi xassalerin azalmasina
gatirib ¢ixarir. Qeyd etmak lazimdir ki, bisdiizopropilditiofosfatin siyriimaya qarsi xassalari
3% qatihigh mahlulda dyranilsa de, metilen gruplari il ayrilan diizopropilditiofosfatlardan

ustinddr.
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1. EscradbeB B.I. u ap. HoBas gutnodocdartHas npucagka kK cmasodHbiM macnam //

Xumuna n texHonorua Tonnue u macen, 2001, Ne 6, ¢. 32.

2. KynneB A.M. XuMnsa 1 TeXHOMOrMs Nnpucagok K macnam u tonnveam. J1.: Xumus,

1985, 312 c.

OLIQOALKILFENOLYAT TiPLi YENi COXFUNKSIYALI ASQARIN ALINMASI

C.S.Hamidova, E.U.isakov, R.H.Nazarov,
N.C.Hiseynova, M.A.Hasanova,R.N.Hafizova

AMEA akad. 8.Quliyev adina Asqarlar Kimyasi Institutu

E-mail: c.hamidova@mail.ru

Acar sozlar: oligoalkilfenol, formaldehid, dietilentriamin, kondenslesma, molibden
oksidi, neytrallasma, ¢oxfunksiyall asqgar, yeyilmaya qarsi xassaler.
Kompozision terkibli bir sistem olan surtkl yaglarini hazirlamaq tug¢in neft yaglarina
ve ya sintetik yaglara uygun asqarlar paketi alava edilir. Bu asqarlar paketinda coxfunksiyali
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polimer asqarlar xususi yer tutur — onlardan istifade etmeakle yaglarin ham o6zlululk-
temperatur, ham de digar istismar xassalerini yaxsilasdirmag mumkuandur [1]. Bels ki, bir
asqarin surtku yaglarinin bir sira istismar keyfiyyatini yaxsilagdirmasina nail olmaq daha
sada terkibda surtki kompozisiyasi hazirlamaga imkan verir. Asgarlarin istismar xassalerina
goyulan teleblar ginu-gunden artdigindan, coxfunksiyali polimer asqarlarin da yeni
numayandalarinin sintezi ve tadqiqgi aktual olaraq qalmaqda davam edir.

ovvalki tadgiqatlarimizda yaglara slave olaraq 6zlulik-temperatur xassalari vermak
dcun coxfunksiyali asqar sintezindas terkibinda oliqgomer radikali olan alkilfenollardan istifade
etmayin magsadauyqunlugunu geyd etmisdik ve oligoalkilfenollar esasinda coxfunksiyali
KUllG ve kilslz aggarlarin sintezinin mimkunliytnu géstermisik [2-4].

Taqdim olunan magaleds ise oligoalkilfenol aesasinda daha yeni bir ¢oxfunksiyali
asqgarin alinmasi ve tadqiginden bahs edilir. Bele ki, bu asqarin sintezi prosesinin
neytrallasma marhealasinde istifade olunan reagentin tarkibindeki metalin tabistini
dayismakle, alinan asqara daha bir nege funksional xassa verilir. Bu maqgsadla
oligoalkilfenolun formaldehidle ve dietilentriaminle kondenslasma mahsulu molibden oksidi
(V1) ila neytrallasdirilir. Malum oldugu kimi terkibinde molibden saxlayan asqarlar yeyilmaya
gars! yuksak davamliliq xassaelari dasiyir ki, bu da Mo elementinin tabisti ila izah olunur.

Isin mahiyysti asagidakilardan ibaretdir: oligoalkilfenol (oliqoalkilfenolu xlorid
aliminium katalizatoru istirakinda heksen-1-in oligomerlesmasini apardigimiz reaksiya
sistemina fenol vermakla sintez edirik), formaldehidin 37%-li sulu mahlulu va dietilentriamin
qarisigr 96-98°C-de sliasindirma smsali n2°= 1,5165-1,5185 olan mahsul alinana gader

ganisdirilir. Kondenslagsma mahsuluna molibden oksidi (V1) slave edilir ve 80-85°C-ds 3,5-4
saat garisdirirlir. Sonra temperaturu 115-120°C-ya gader qaldiraraq quruma aparirlir. Alinan
son mahsul — oligoalkilfenolun formaldehid va dietilentriaminle kondenslesma mahsulunun
molibden duzunu — sentrifuqda qgarisiglardan ayirilir.

Alinan yeni kimyavi birlegsmanin — 2,2'-metilenbis-4,4'-oligoalkilfenolun formaldehid ve
dietilentriaminle kondenslasma mahsulunun molibden duzunun terkib va qurulusu fiziki-
kimyavi Usullarla tesdiq olunarag, Umumi formulu bels forz edilir:

O— Mo — O
|1 N 1t
2 2 - -
—CH2—© CH;— NHCH,CH,-NH-CH,CH,NH,
3 st
A ’
R R

R,R! — mol.kitlesi 800-1000 olan heksen-1 oligomer radikalidir

Sintez olunmus bu birlesma tiind gahvayi rangli 6zIi mayedir, surtkl yaglarinda yaxsi
hall olur.

Alinmis yeni birlegmanin numunaleri surtkl yaglarinda tedqig edilmis va onlarin
effektiv goxfunksiyal tasire malik olduglari musayyan edilmisdir. Bele ki, onlar 6zIUlUk-
temperatur, korroziyaya ve oksidlesmeaya qgarsi davamlilig ve yuyucu-disperslasdirici
xassalar dagimaqdan savayi, yeyilmayes qarsi yuksak davamliliq xassalerine de malikdirler.

Alinmis asqarla gatilasdiriimis yag nimunalarinin fiziki-kimyavi va funksional xassaleri
coxfunksiyall oligoalkilaminofenolun kalsium duzu asqgar [4] ile mulqayiseli gokilda
oyrenilarak, asagidaki cedvalda verilir:
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Cadval
Xassalor . Oligoalkilaminofenolun

Yeni agqar Ca duzu
Qalavi adadi, mgKOH/q 75,9-81,6 76,0-81,5
Kinematik 6zl(lik,100°C-de, mm?/s 65,0 — 75,0 60,0 — 65,0
Kalsiumun miqdari, % - 20-2.2
Molibdenin miqdari, % 24-26 -
Azotun miqgdari, % 0,66 — 0,73 0,65-0,71
Sulfat kall, % 6,95 -7,42 6,91 -7,23

M-8 yagdi 5% asqgarla

Korroziyalilig, g/m? yoxdur yoxdur
Oksidlesma,
cokuntunln migdari, % 0,05-0,1 0,05-0,1
PZV usulu ils yuyuculug xassalari yagi, 0.5 05"
ball
OzIUltk indeksi 95 -98 94 - 97
Yeyilma izinin diametri d, mm 0,38-0,40 -
Kritik (bdhran) yiklema Pk, N 850 — 880 -
Qaynaq yuklema Pg, N 2200 — 2400 —

Cadvaldan gorundiyu kimi, korroziyaya ve oksidlesmaya qargi davamlilig, yuyucu-
disperslasdirici, 6zlllik-temperatur xassalarina gora yeni asqgar oliqoalkilaminofenolun Ca
duzu seaviyyesindadir, lakin alave olaraq yeyilmaya qarsi yuksek davamliliq xassalarina
malikdir.

Beloliklo, aparilan tadqiqatlarin naticeleri gostardi ki, prosesin gedisinde
kondenslesma mahsulunu neytrallasdirmaq Ucln istifade olunan reagentin tarkibindaki
metalin tabistinin dayismasi yeni, daha effektli goxfunksiyali polimer asqarin alinmasina
imkan verir, digar terafdan isa ¢oxfunksiyall polimer asqgarlarin ¢esidi genisloanmis olur.

Odabiyyat

1. AMW.Axvepos, B.M.®apsanues, P.M.Anurynues. lNonnmepHble npucagkm u macna.
Baky, 2000, c.57.

2. ©.1.8hmadov, R.H.Nazerov, C.S.Hemidova, E.U.isakov. Oligoalkilfenolun sintezi ve
aminometillesdiriimasi // Azerbaycan Neft Tosarrufati jurnal, Ne 4, 2011, sah. 39-42.

3.  Azerb. Patenti | 2015 0053.

4. Azerb. Patenti i 2015 0074
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MHOIMO®YHKUUOHAITbHAA MOKOLLE-OUCTNEPIUPYIOLWLAA NMPUCAOKA K
CMA304YHbIM MACJIAM
N.w.MamepnoBa, C.M.BenueBa, U.[0.Kynanues,
K.A.CanmaHoBa, U.A.Cagup3ane
UHcmumym xumuu npucadok um.akad.A.M.Kynueea HAH A3epbatiOxaHa
salmanovakama@mail.ru

B kadecTBe MoloWe-anuCNeprupyownx npucagok K MOTOPHbIM Macram  LUMPOKO
NMPUMEHSIOT BbICOKOLLENOYHbIE CyNb(oHaThl, BbipabaTbiBaemble U3 HeTAHbIX Macen u
CUHTETUYECKNX arnkunapomatmyeckux yrnesogopogoB. OgHako TeEXHONorus npousBOA-
CTBa HETSAHbLIX CYNb(OHATOB ABMSETCA CNOXHOW U MHOrocTaguMmHOM, COMpPOBOXAaeTCs
obpa3oBaHMeEM 3HAYUTENbHOIO KONMUYecTBa TPYOHOYTUIIM3MPYEMOro OTxoda — KUCAOoro
ryapoHa (oo 30%). [lpy npou3BOACTBE CUHTETMYECKUX CYrb(OHATOB KOHEYHbIV
BbICOKOBA3KMI MPOAYKT pa3baBnseTca MacrioMm, YTO NPUBOANUT K CHUDKEHUIO COLEPXaHUSA
akTMBHOro BewlectBa. Kpome Toro, npomsBogmmble CyrnbqoHaTbl MHOrOQYHKLMOHAbHbI,
yny4dLwatoT N1Llb MOLLEe-ANCNePrnupyoLLmne CBOMCTBa Macer.

YuntbiBass akTyanbHOCTb nNpobnembl, Hamu pas3paboTaH npouecc nonyvYeHus
CyNb(OHATHbIX NPUCAAOK C MHOMOYHKUMOHANbHbIMM CBOMCTBaAMU Ha Ga3e CMmeluaHHOro
Cblpbsi — HedTsAHOro macna, obnaropoXXeHHOro CUHTETUYECKMM  ankuriapoMaTuyecKum
KOMMOHEHTOM. B KayecTBe He(MTAHOro chblpbs ucnonb3oBaHo Macno M-10 n3 cmecu
BaknHckmx HedpTen, cogepxawee 18% nerknx n cpegHux ankunapomaTuyeckux yrreBo-
AopoaoB. CUHTETUYECKMM U arnKkuiiapoMaTUYeCKMM KOMMOHEHTOM CIYXWUNT TEXHUYECKUN
poaeuunndeHon, BoipabaTtbiBaeMbli HA OCHOBE TEeTpaMepoB NponueHa.

Mpy cynbdupoBaHM CMELLAHHOMO CbipbS TPUOKCUOOM Cepbl BbIXOA CyNb(OKUCAOT
cocTasnseT 94-96%, TpyaHOYTUNM3NPYEMOTO OTX04a — KACIOro ryapoHa Ha 35-40% Huxe,
yeM npu  cynbdupoBaHuUM HedpTAHOro macna. MW3yyeHO BnusHME KonmyecTBa
ankvndeHona, gobasnsaemMoro K Macrny, Ha nokasaTesnim Ka4ectBa HeNTpasibHOro Cynbgo-
HaTa M yCTaHOBJIEHO, YTO ONTMMasibHbIM SABMASETCH COOTHOLUEHWE Macno:ankundeHon,
paBHoe 1,5 : 1.

KapboHaTtauunen HentpanbHOro cynbcoHata AMOKCMAOM yrrnepoga B NPUCYTCTBUMU
npomMoTopa—mMeTaHona, pactsoputens 6eH3nHa bP — 1 cuHTe3mpoBaHa cpeaHellenoyHas
npucagka Ttuna C-150. Ha ocHOBe nMOMy4YeHHbIX SKCNEPUMEHTArNbHbIX pPe3ynbTaToB
npoBegeHa onTuMmM3auus npouecca ¢ NpUMMEHeHMeEM METOA0B MaTeMaTUYECKOro aHanuaa.
Ana peweHna 3agayn ontuMmusauum 6bina npumeHeHa nporpamma Matnad — 6.
PesynbTaTbl pacyeta NO 3TOM MOAENM XOPOLUO COrnacytTcs C 3KCNepuMeHTamnbHbIMK
AAHHBIMW.

Mony4eHHble Npucagkn NpeacTaBnsaloT coO0M BA3KME XKNOKOCTU TEMHO-KOPUYHEBOMO
uBeTa. PesynbTartbl nabopaTopHbIX MCNbITAHUA NOKa3anu, YTO HENTParbHbIN NONYCUHTE-
TMYECKUn  cynbdoHaT MO nokasaTensiM KavecTBa MNPEBOCXOAUT COOTBETCTBYHOLLUMA
HedpTaHON cynbdoHaT (cogepkaHue aktuHoro BewectBa 49 n 40%, Bbixog 92 n 68%
COOTBETCTBEHHO). PaspaboTaHHbI cpeaHeLlenoyHon cynbgoHaT Ha 6ase CMellaHHOro
Cbipbsl MNPOSABASET MHOrOYHKUMOHAMNbHbIE CBOWCTBA, Yynyylasa Hapsgy € MotoLle-
ANCNEPrnpyroLLMMK, NPOTUBOKOPPO3NOHHBLIE CBOMCTBA M CTabUNBHOCTL NPOTUB OKUCIIEHUS
Macersn, a TaKkKe XapakTepusyeTcsl MOBbILLEHHOMW CTOMKOCTbI KOMMOMAHOW OUCNEPCUM K
JEencTBUo BOAbI.

MonycnHTeTnyeckne cynbdoHaTbl C PasfIMYHOW LLENOYHOCTLIO MO MNoKasaTensm
KayecTBa NpPeBOCXOaAT 3apybexxHbi aHanor - cpegHeLlenoyHyo npucagky Xamtek 6060M
(aucneprupytowas cnocobHocTb npu 250 °C 75 1 60%, Koppo3usi Ha cBuHUe 34 1 85 r/m?
COOTBETCTBEHHO).

C ncnonb3oBaHMEM CpefHeLlenioqHOro NonyCcMHTETUYECKOro cynbdoHata paspabo-
TaHO mMoTopHoe macno M-10I2 ana aBTOTpPaKTOPHbLIX Au3enen. PesynbTaTbl nabopatop-
HbIX MCMbITAHUI NOKa3anu, YTo NPUMeHeHne paspaboTaHHON npucagku B konmyectse 3%
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obecneuynBaeT MnonyyYeHMe OMNbITHOrO Macrna C BbICOKUMU (PUIUKO-XUMUYECKUMU U
PYHKUMOHArbHbIMXU CBOUCTBaAMMW.

Cs- KARBON TURSUSUNUN ALLIL EFiRININ BUTILMETAKRILATLA iKiLli
BIRG3 POLIMERININ SINTEZi v@ TaDQiqQi
L.K.Kazimzads, C.S.Homidova, E.i.Hesanova, E.U.isakov, R.M.ismayilova,
M.9.Musayeva
AMEA akademik 8.Quliyev adina Asqarlar Kimyasi Institutu

E-mail: lkazimzade@mail.ru

OzIulik asqgarlar almaq Ugun istifade edilan monomerlarin xammal ehtiyatlarini
genislandirmak maqgsadile murakkab allil efirlarinin sintezi ve onlari vinil monomerlari ila
birge polimerlasdirarak 6zlllik asqarlari alinmasi istiqgamatinda tedqgigatlar aparmisiq.

Malumdur ki, allil monomerlari praktiki olaraq ayriliqda polimer amale gatirmir, lakin
diger monomerle birge polimerlesa bilirlar. Bu xususiyyatlarini ve sintez edilon 6zIUluk
asqarlarinin yuksak termiki stabilliyina irali strulen talabati nazare alaraq, Ce, C7, Cs- karbon
tursularinin allil efirlerinin bazi vinit monomerloeri ile (stirol, butilmetakrilat ve s.) birge
polimerlagmasi istiqamatinda tadgiqatlari davam etdirerak Cs-karbon tursusunun allil efirinin
(allilkaprinat) butilmetakrilatla (BM) birge polimerinin sintezi reaksiyasini aparmisiq. Birge
polimerlasma radikal mexanizm Uzre apariimig ve alinan polimerler 6zlulik asqgari kimi
tedqiq edilmigdir.

Allilkaprinat (AK) malum efirloesma reaksiyasi ila kapron turgusuna (n-oktan tursusu)
allil spirti ile tasir etmakla alinir. Ahinmis allilkaprinat asagidaki fiziki-kimyavi gostaricilera
malikdir: Mr =212, n2°=1,4315, d7°=928 kg/m?.

Sintez edilmis allil efiri — allilkaprinat butilmetakrilatla birge polimerlesma reaksiyasi
inisiator (benzoil peroksid) istirakinda 70-80°C temperatur intervalinda 5-6 saat middatinda
aparilir. Prosesa monomerlar nisbatinin, temperaturun va inisiatorun miqdarinin tesiri
oyranilmig, yuksek ¢ixim ve molekul kutlasinin giymatini temin edan reaksiya saraiti:
monomerlar nisbati AK:BM 90:10-80:20% (kutle), temperatur 70-80°C, inisiator sarfi 1-1,5%
(reaksiya qarigigina nazeran), davametma muddsti 5-6 saat muisayysan edilmisdir.
Reaksiyanin asagidaki cxem uzre getdiyi forz edilir:

c|:H3 <|3H3
CH,—CH +4 CH=— |c —>| —CH—CH —— CH,— |c—
CH,COO(CH,),CH,  COOC,H, CH,COO(CH,),CH, COOC,H,

Allilkaprinatin  butilmetakrilatla radikal mexanizmi Uzre birge polimerlagsmasi
naticesinde emsle gelon birge polimerin qurulusu [Q-spektroskopiya Usulu ile tadgiq
edilmisdir. Spektrde miisahida edilon 1770 sm- udulma zolagi miirekkab efir grupuna, 1387
sm* udulma zolagi ise metakrilat zancir halgasinin -CHs qrupuna uygundur. 750-850 sm-*
intervalinda musahide edilen udulma zolaglarn -(CH2)n (n>4 olduqda) gruplarinin olmasini
tosdiq edir.

Sintez edilmis birga polimer mineral va sintetik yaglarda asan hall olan (monomer
torkibindan asili olaraq), agiq sari rengli 6zli maddadir. Bu isde birge polimer neft yaglarinda
0zIlUluk asqar kimi tedqig edilmisdir. MUayyan edilmisdir ki, molekul kutlasi taxminan 10000
olan birge polimerdan neft yaglarina 1-1,5% salave etdikda yaglarin 100°C-da kinematik
6zIGlayl 1 mm2-s1, 6zIUlik indeksinin giymati ise baza yaginin tebistinden asili olaraq 15-
18 vahid artir. Bu goOstaricilora gora sintez edilmig birgea polimer allilkapronatin
butilmetakrilatla birge  polimeri  kimi, malum 06zlUlik asqarlari  (poliizobutilen,
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polialkiimetakrilatlar va s.) ile bir saviyyada olub, termiki ve mexaniki tasirlore qarsi
davamliliglarina géra onlardan Ustundur.

QLIOKSAL TURSUSUNUN TIOSEMIKARBAZONU VO ONUN 9SASINDA SINTEZ
OLUNMUS KOMPLEKS BIRLOSMOLORININ KARBOHIDROGENL®RIN
OKSIDLOSMOSININ QARSISINI ALAN ASQAR KiMi ToDQiQi
M.T. Hiiseynova, L.N.8liyeva, 9.R.Sucayev, i.9.Rzayeva
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
E-mail:huseynovamansura@gmail.com

EIm ve texnikanin sdratle bir-birine inteqgrasiyasi naticesindea yeni muasir
avadanliglarin ixtirasi ile alagali olaraq surtki yaglarinin, yanacaglarin keyfiyyatinin
artinilmasi, onlarin oksidlagmaya garsi davamliliginin yuksaldilmasi indiki dovrda an aktual
masalalardan biri olmusdur. Bu sababdan da son illerds alimlerin maragina sabab olan an
¢ox arasdirilan movzulardan, qargiya qoyulan masalalerden biri da surtki yaglarinin,
yanacaglarin terkibindeki karbohidrogenlerin oksidlesmasinin qgarsisini alan muxtalif
birlegsmalarin islenib hazirlanmasi olmusdur. Mexanizmlarin iglemasi zamani yaranan
neqativ hallarin baglica sababi muxtalif tebistli oksidlasmae mahsullarinin ve sarbast
radikallarin amala galmasi olmusdur [1 s. 153-157, 2 s. 110-112]. Nezerde tutulmus
antioksidant asqarlar yaglarin, yanacaglarin oksidlagdirici migavimatini yUksaltmakle
istismar muddatini artirir. Eyni zamanda bu mahsullarin yuxari temperaturlarda iglema
gabiliyyetini da yuksaldir. Yag karbohidrogenlarinin oksidlasma reaksiyasi sarbast
radikallarin zancirvari saxalenmasi istiqamatinda bas verdiyindan, ilk novbada bu prosesin
garsisini almaq Ugun ele oksidlesma inhibitoru secilmalidir ki, bu asqgarlar yaranan
radikallarla reaksiyaya daxil olub hidroperoksidleri pargalasin. Asqarlarin antioksidant
xassalori onlarin tarkibinde olan funksional qgruplardan asili oldugundan muxtslif noév
funksional gruplari olan antioksidantlarin sintezi ve onlarin tasir mexanizminin dyranilmasi
ham nazeri, heam da praktiki cahatden asas istigamatlarden biridir.

Odabiyyatda olan mihim malumatlari nazere alaraq terkibinde kiklrd, azot olan
polifunksional asqarlarin sintezini, onlarin tesir mexanizmini, antioksidant effektliliyinin
oyranilmasi bu istiqamatde 6z tedqiqini tapmisdir. Xasusila, kikurdlli metal komplekslarinin
asqgar kimi secilmasi mahz bir molekulda iki név antioksidantin: peroksid radikallari ila
reaksiyaya girmasi va oksidlesma zancirini girmasi, yaranan hidroperoksidi hissalers
parcalamasi cahatdan Ustunluk tagkil edir.

Tarefimizdan sintez olunmus kikird ve azot fragmentine malik glioksal tursusunun
tiosemikarbazonun kegid sirasi metal komplekslarinin bu istigamatde tedqigi apariimigdir.
Bu birlesmalarin antioksidlaegdirici yani oksidlasma inhibitoru kimi tesiri kinetik Usulla
dyrenilmisdir. Usulun asas mahiyysti yuxarida da geyd olundugu kimi peroksid radikallari il
reaksiyaya girarak oksidlesma zancirinin qiriimasini ve hidroperoksidlarin pargalanmasini
tomin etmakdir.

Qeyd etmoek lazimdir ki, tarefimizden sintez olunan H2GAT, Ni(HGAT)2-2H20,
[Zn(HGAT)-H20]n, birlegmalarin antioksidant tesirini kumolun oksidlagsma reaksiyalari -
kumolun avtooksidlagmasi ve kumilperoksidle reaksiyasi vasitasile tadqgiq edilmisdir [2 s.
111]. H2GAT, [Zn(HGAT)-H20]n, Ni(HGAT)2:2H20 birleagsmalerin istiraki naticesinda
oksidlesmanin qarsisini alan inhibitor va ya antioksidant kimi tasir mexanizmininin maayyen
olunmasi kumolun avtooksidlesmasinin arasdiriimasi ile dyranilmigdir.

Aragdiriimalarin naticelerinden malum olmusdur ki, tadqgiqg olunmus H2GAT,
[ZN(HGAT)-H20]n, Ni(HGAT)2:2H20 birlasmaleri kifayat qadar yuksek antioksidant
aktivliyine malikdirler. inhibitor kimi tedqiq olunan birlesmaler kumilperoksid radikallari ile
reaksiyaya girerok oksidlesmanin gargisini alirlar. Tedqiq olunan H2GAT, [Zn(HGAT)-H20]n,
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Ni(HGAT)2:2H20 inhibitorlarin igtiraki zamani kumolun terafimizden sintez olunmusg
antioksidant fealligi daha yuksekdir. Bu proses onu gostarir ki, hatta induksiya dévrindan
sonra da bu birlegmaler oksidlesmani angallayir.

Sintez olunmus birlesmalerin istiraki ile kumolun avtooksidlagsmasinin induksiya
dovrunun gostericilari va birlesmalerin kumilperoksid radikallari ile reaksiyasinin kinetik
parametrlari cedval 1-de verilmigdir:

Cadval

H2GAT, [Zn(HGAT)-H20]n, Ni(HGAT)2:2H20 birlagmalarinin istiraki ile kumolun

avtooksidlagmasinin induksiya dovruniin giymatlari ve kumilperoksid radikallari ile
reaksiyasinin kinetik parametrlori

Birlesmalar va formullari T=60"C T=10"C
f K7 = 104'1-molt-san T, daq.
HzGAT
\ a \ \ a 2.064 2.05 120
I i
S o
[Zn(HGAT)-H20]n
C/S\Zn N\ T
“N\ 7 \0/1{\~Hz° 3.36 2.9 200
- /s
Hc/c\o
Ni(HGAT)2
OHZ”XO\C/E\ /H\ _NH
—— ” 3.96 4.59 220
A g
ionol (etalon ant|0k3|dant)
e e 2.00 2.10 150

Cadveldan goérundiyud kimi, kumolun avtooksidlagsmasinin garsisini almaq ve
kumilperoksid radikallarini def etmak xasselarine gora H2GAT, [Zn(HGAT)-H20]n,
Ni(HGAT)2:-2H20 inhibitorlarinin gostaricilari etalon antioksidantin ionolun gdstaricilarindan
kifayat qeder yuksakdir. Mlgayise naticesinda agkar olunmusdur ki, ligandin antioksidant
aktivliyi Zn(ll) ve Ni(ll) komplekslarina nisbaten zaifdir ve bu birlegsmalar sirasinda an ylksak
naticeni Ni(HGAT)2:2H20 kompleksi gostermisdir Ting= 220doq. Belslikle, tsrafimizden
sintez olunmusg [Zn(HGAT)-H20]n, Ni(HGAT)2:2H20 kompleksloarinin antioksidant aktivliyinin
naticalarine asasan karbohidrogenlarin oksidlesmasinin garsisini alan antioksidant asqar
kimi yuksak tasira malik olduglari askar edilmisdir.

ODOBIYYAT
1. ®apsanneB B.M. un pgp. 3-3aMelleHHbIX TueTaHbl U 3PPEKTUBHbIE WHIMOUTOPDI

okucneHue kymona // XXypHan npuk. xum., —2001, 1. 74, Ne 1, —cT. 110-112.
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2. ®apsannes B.M. n pgp. AHTMOKCMNUTEmNbHbIE CBOWCTBa 2-nponundeHona u wux
aMUHOMETUNbHbIX NpoundBoaHbIx // XKIMX, — 2008, (81), Ne 1, — cT. 78-81.

BOR-AZOT SAXLAYAN ALKILFENOLYAT ASQARLARININ SINTEZi VO MOTOR
YAGLARININ XASSOLORIND TOSIRI
A.X.Mammadova, V.M.Farzaliyev, ©8.K.Kazimzada, R.Q.Heydarova
AMEA akad. 8.M.Quliyev adina Asqarlar Kimyasi Institutu
E-mail: aki05@mail.ru

Bor atomu yaglarda hall olan Uzvi birlesmalerden metal sathine adsorbsiya edarak
onun sathini passivlesdirir, onu oksidlagsma katalizatoru olmagdan uzaqlasdirir. Bununla da,
oksidlasma ve korroziyaya qarsl xasselarin ylUksalmasina sabab olur. Bor atomunun
alkilfenol birlesmaleri terkibinds oOyrenilmasi hazirki ddvre gader adebiyyatdan ¢ox az
malumdur ki, bu maddalarin yeni modifikasiyalarinin alinmasi, tedqiqi daha sert seraitlards
islaya bilen motor yaglarinin yaradilmasina aid olub, xtsusi maraq dogurur [1-3].

Qeyd edilanlera asaslanaraq torafimizden dodesilfenoldan  alinan
difialkildihidroksibenzilamin toéremesi asasinda bor saxlayan orta galevili AKI-233B ve
yuksak galavili AKI-234B asqarlari sintez edilmisdir.

Asqarlarin sintezi asagidaki marhalaler Uzre yerina yetirilmisdir:

— didodesildihidroksidibenzilaminin alinmasi ugln dodesilfenolun formaldehid va
ammonyakla kondenslesmasi apariimis;

— alinan mahsul ikinci mearhalade yeniden formaldehid va dietanolaminle
kondenslasdirilmis;

— sonra kondenslesma mahsulu ardicil olaraq borat tursusu ile islenmisdir.

Yalniz azot saxlayan ve bor-azot saxlayan kondenslesma mahsullarindan 20%
kalsium hidroksidls neytrallasdirmagla orta gslovili duzlar — AKi-233 ve AKI-233B asqarlari
(gal. ad 115-120 mgKOH/q), bor saxlayan varianti 48% kalsium hidroksidlse
neytrallasdirmaqgla, ham de karbon gazi ile karbonatlasmadan yiiksek gelevili AKi-234B
asqari sintez edilmisdir. AKI-234B asqgari 155-160 mgKOH/q galaviliys malikdir. AKi-233
asqari isea miugayise maqgsadi ile alinmisdir. Bor saxlayan asgarlar bundan avval uygun
olaraq kukurdlesmis alkilfenoldan da alinmisdir. Analoji kiikird saxlayan analoglarindan
yalniz yeyilmaya qarsi xassalara gore (eyni gatiligda 0,31-0,33 mm-a qarsi 0,42-0,45 mm
olmagla) bir gadar geri galir.

Bor saxlayan AKi-233B ve AKI-234B asqarlarinin formullarini asagidaki kimi
gOstarmak olar.

O Ca C\:HZCHZ(/) CH CH O
CH,NHCH; CHzN —=B—0OH CHNHCH; CH; N—>B OH
CH,CH,0 u cH o .Ca(OH),  Caco," n
R

R

R=C12H25 R=C12H25

Asqarlarin iQ-spektrls qurlus va tarkibleri, individual halda fiziki-kimyavi ve funksional
xassalari dyroenilmig, onlarin effektli korroziya, oksidlsma, yeyilmaysa garsi va yuyuculuq
xassalerinin olmasi ham 6z aralarinda, ham da senaye analoqglari ile muqayisali olaraq
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mioayyen edilmisdir. AKi-233B-nin azot saxlayan analoglarindan korroziyada ve
oksidlasmade 3-5 dafs, senaye analoqu ASK-dan isa korroziyaliqda 43, oksidlesmada 11
defe Ustiin, AKIi-234B-nin iss ssnaye analoqu OJIOA-218A-dan korroziyada 10 defs,
oksidlesmede 4.5 defe Ustiin olmagla ferglenmesi miisahide olunur. AKi-234B asqari
yuyucu-neytrallasdirici xassaleri ile de miigayiss edilan biitiin analoglarindan farglenir. AKI-
233B asqarinin tatbigi ile M-8B, AKIi-234B asqgarinin istifadesi ilo M-102 kimi muasir
tolablera cavab veran naqliyyat ve senaye texnikasi Ugun motor yaglari hazirlanaraq
muvaeffeqiyyastle sinagdan kegirilmisdir.
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A30TCOOEPXALUMUE ANTKUNOEHOJIATHBLIE NPUCALOKU
d.A.HarueBa, A.K.Ksa3nm-3age, B.M.®ap3anueB, A.A.[l)kaBagoBa
UHemumym xumuu ripucadok um. akad. A.M.Kynueea HAH AsepbalidxaHa

E-mail: akiO5@mail.ru

OaHuUM 13 HanpaBneHur B MOMCKE HOBbIX Npucagok, obecneymBaloLMX BbICOKME
3KCnslyaTauMoHHbIE  XapaKTEePUCTUKM MOTOPHbIX Macen B  YCMOBUSAX MOBbILIEHHbIX
TemnepaTtyp n Harpysok, aBnseTca pa3spaboTka MHOTrOYHKLNOHANbHbIX
anknnNgeHonsTHbIX NPUCcagokK.

MHTepec XMMMKOB K 3TOMY KIaccy OpraHM4ecKknx coeguHeHuin obyCroBreH npexae
BCEro BbICOKOW pPEeaKLUMOHHOM CMOCOOHOCTLIO ankungeHonoB, AOCTYMNHOCTbLIO MCXOAHOro
Cblpbsl, @ TaKKe LUMPOKUM MPUMEHEHNEM ITUX NPUCAAOK B obLemM obbeme TOBapPHbIX
npucagok.

[MOBbILWEHHBIN CNPOC Ha ankungeHobHbIE NPUCaaKN HE TONMbKO He ocrnabeBaeT, HO
Aaxe pacTteT u3 roga B rog.

MoaToMy CuMHTE3 HOBbIX Oonee aPEPEKTMBHLIX NMPUCALOK K MOTOPHBIM Macram wu
yBENUYEHNE acCOPTUMEHTA  anKUNMEHONATHLIX NPUCagoK SABMASETCA  aKTyarbHOW
npodnemon.

B cBA3M C 3TMM CUHTE3UPOBaHbI U UCCREeAOBaHbl KanbLMEBbIE CONW MPOOYKTOB
KOHOeHcauuun anknndgeHornos ¢ popmanbaerngoMm 1 amMmakom Unmn pasnuyHbiMyu ammHamm
(MOHO3TaHONAaMMHOM, 6EH3MMAMUHOM M anfMNamMmMHOM) N0 CXEME peaKLmm:
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oH O OIH
P
\ | \ ——CH2 - NR] - CHZ_‘ + Ca(OH)—>
‘ + 2CH,0+ NH,R| ————> - 2 -2H0
- 22H,0 = |
I llz R

[
R

R
Q Ca ?
| \—CHZ-N-RICHrrj
— e
Mne R-Cg-Ci2; Co
Ri—-H, —CH2—-CH2>—-OH, CsHsCH2—, CH2=CH-CH2—

lMonyyeHHble NpucagKkn BA3KNE KUAKOCTH.

Bb1nn n3y4deHbl PU3NKO-XMMUYeckne n yHKUMOHasrbHblIE CBOMCTBA CUHTE3UPOBAHHbIX
NpOAYKTOB CTaHOapTHbLIMU MeTodamu. B kayecTBe cpaBHEHWUSA UCCrneaoBanucb TOBapHble
npucagkn  WNXM-101, WUXM-109 wn BHWWHIM-370 (cooTBeTcTByoWwMe OGapueBas ¢
Kansuuesasa conu ankundeHondgopmMmansgernaHon KoHgeHcauun).

MccnepoBaHus nokasanu, YTO KanbUMeEBblE COMM aMUHOMETUIIbHbLIX MPOU3BOAHbLIX
ankungeHonoB No yHKUMOHAasbHLIM CBOMCTBaM MPEBOCXOLAT CBOM aHaroru.

Cpeaun CUHTE3NPOBAHHbIX npucagok HanbonbLlen AHTUOKUCNUTENBHOMN
aheKkTMBHOCTLIO 0BMagaldT npucagku, coaepxailime BTOPWUYHBIA  aTOM  as3oTa
(kanbumeBas conb AuankUNaMokcubeHsnnammHa) n OeH3UNbHbIM pagukan npu aTome
asorta (Kanbumesasi conb N—-6eHanngnankungnokcmbeHsnnammHa).

ALLIL V@ VINIL MONOMERL®RI 8SASINDA BIiRG® POLIMERL®RIN
SINTEZi vo TaDQiqi
E.i.Hasenova, L.K.Kazimzade, R.M.ismayilova
AMEA akad. 8.M.Quliyev adina Asqarlar Kimyasi Institutu
amea.elnara@mail.ru

Surtkt yaglart kompozisiyal tarkibe malik olub, muxtslif tayinath asqarlardan
ibaratdir. Bu asqarlar igerisinds 6zIUlik asqarlari xtsiusi yer tutur. OzIGlik asgarlari yaglarin
ozluluk-temperatur xasselarinin yaxsilagdiriimasina xidmat edir, yani yaglarin 6zIGluyund ve
Ozluluk indeksini artirir.

OzIUluk agqgarlari kimi vinil monomerlarinin bir gox yagda hall olan, polimer va birgs
polimerlarindan istifade edilmlir. Ancaq surtku yaglarinin istismar saraiti yeni nov texnikanin
yaradilmasi ile sertlagir va onlarin tarkibinde istifade edilon 6zlUlUik asqarlari gdstarilen
soraitda 0z stabilliyini itirarek destruksiyaya ugrayirlar ve naticeds yaglarin ozluluyd gabul
edilmis normadan asagi dusur ki, bu da 6z névbasinda masin ve mexanizmlarin vaxtindan
tez siradan gixmasina sabab olur. Ona gbre de destruksiyaya qarsi davamh 6zlGlIuk
asqarlarinin sintezi ve tadqiqi istigamatinde aparilan elmi isloer neft kimyasinin aktual
problemlarindan biri olaraq qalir.

Polialkilmetakrilat tipli aggarlarin sintezi ve tadqiqi istigamatinda aparilan elmi islorin
tohlili gosterir ki, murakkab efir tipli polimerlerin alinmasi karbohidrogen tipli polimerlara
nisbatan perspektivdir — ham sade, zararsiz texnologiya Uzre alinir, ham de yaglarin 6zIUluk-
temperatur xassalorini daha effektiv yaxsilasdirir. Bu noqteyi-nezardan, 6zluluk agqarlari
almaq ugun istifade edilen monomerlarin xammal ehtiyatini genislendirmak maqgsadila Cs,
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Cs, C1o karbon tursularinin allil efirlerinin sintezi ve onlarin alkiliimetakrilatlarla (C4, C10) birga
polimerlarinin alinmasi ve sintetik ve neft yaglarina 06zIUluk asqgari kimi tadgiqati
istigamatinds isler apariimisdir.

Aparilan  birge  polimerleasmae  prosesina ilkin  monomerlar  qarisidinda
alkilmetakrilatlarin migdarinin, inisiatorun serfinin, reaksiyanin davametma muddatinin ve
reaksiya temperaturunun tesiri dyranilmis, yiksak ¢ixim va molekul kitlesinin alinmasini
temin edan reaksiya goraiti tapiimigdir.

Sintez edilmis birga polimerler asagi 6zllltys malik neft yaglarinin terkibinds 6zlGIUk
asqari kimi tadqiq edilmisdir. Birga polimerin dyranilon xassalarinin senaye asqari olan
polialkiimetakrilat B-2 nisanh polimerla migayisali tehlili apariimis ve miuayyan edilmisdir ki,
bu xasselare gore tedqig olunan birlegsmalar eyni saviyyadadir.

KARBON TURSULARININ MURSKK®B ALLIL EFIRLORININ
BUTILMETAKRILATLA BiRG® POLIMERLBRININ TERMiKi XASSOLORI
L.K.Kazimzada, C.S.Hoemidova, N.C.Hiiseynova, R.M.ismayilova
AMEA akademik 8.Quliyev adina Asqarlar Kimyasi Institutu

E-mail: lkazimzade@mail.ru

OzIuliik asqarlari kimi tatbig tapan polimer birlegsmalarin mihim istismar géstericileri
onlarin termiki tasirlare qarsi davamliligi hesab edilir. ©ger 6zlUluk asqarlar yuksak termiki
stabilliya malik olmasalar, onlardan istifads edilerak gatilasdiriimis yaglarin 6zItlGyu istismar
zamani destruksiya naticasinda normadan asagi duse biler ki, bu da yolverilmazdir, bels ki,
bu zaman muharrik detallarinin kaskin yeyilmasi bas verir ve masin tez siradan gixar.

OzIiltik asqarlarninin  yaglarin terkibinde termiki tesirlore qarsi davamhhginin
artirlmasinin an sada yolu ilkin monomerin stabillesdirici vinilaromatik birlesmalarle (maes.,,
stirol, butilmetakrilat) birge polimerlagsmasidir.

Apardigimiz tedgqigiatlarin misbat naticaleri ali karbon (Cs, Cs, C10 Vo s.) tursularinin
murakkab allil efirlarinin (KTAE) butilmetakrilatla (BM) birga polimerlarinin alinmasi ve surtkl
yaglarina ozlulik asqgari kimi tedqigi maraqgli, perspektivli, ham elmi, ham da praktiki
ahamiyyati olan tadqigat isi oldugunu demayas asas verir.

Taqdim olunan is de yuxarida adlari ¢akilen birga polimerlarin termiki xassalarinin
Oyranilmasina hasr olunur.

Polimerlarin  termiki destruksiyasini giymatlandirmayin muxtalif UGsullari var.
Bunlardan biri xisusi metodika Uzrs iglenib hazirlanmigdir: mahiyyati ise ondan ibarstdir ki,
0zIlUlik asqarlarinin, xtsusi secgilmis yagda — turbin «L» yaginda 5%-li mahlullari 12 saat
muddatinda 200°C temperaturda qizdirilir. Miayyan zaman fasilelarindan sonra nimunaler
goturulerak, onlarin 100°C-da kinematik ozluluklari tayin edilir va ilkin ozlulikle muqgayise
edilerok, 6zlullyin azalmasi (OA) misyysn edilir ve polimer birlesmanin termiki stabilliyi
haqqinda fikir yuradalur.

Hesablamalar asagidaki formul Gzra aparilir:

OA =22 4100%

Vb

burada V- yagin 100°C-ds baslangic 6zltliyl, mm?/s, V - sinagdan sonraki 6zlUlik, mm?/s

Molekul kutlasi 10000 birgs polimerlarin turbin «L» yaginda termiki destruksiyasinin
naticalari hemin molekul kitlaya malik sanaye istehsali olan polialkiimetakrilat “B-2” 6zluluk
asqari ile muqayisali sekilds asagidaki cadvalda verilir.
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Cadval
Birga polimerlarinin turbin «L» yaginda termiki destruksiyasi

Yagin Termiki tesirden gatilasdiriimig yagin zamandan

Birge polimer t?.aglllapg_!c (saat) asili olaraq, 6zllliylun azalmasi, %
ozlulayd,

mm?/s 1 4 8 12
Ces —KTAE-BM 15,57 3,1 3,3 4,1 4,7
Cs —-KTAE-BM 15,69 3,3 3,6 4,3 4,8
Ci10 —-KTAE-BM 15,77 3,5 3,7 4,4 4,9
Polialkilmetakrilat “B-2” 15,52 - - - 9,1

Cadvaeldan goérinduyd kimi, birga polimerlerin polialkilmetakrilat qarsisinda, termiki
tosirlora garsl daha yuksak stabilliys malik olmasi birmanali sakilde tesdiq edilmis olur.
Demali, birge polimerlesma kimyavi modifikasiya Gsulu olub, birge polimerlesmays daxil
olacag monomer cutinu duzgln segmakle lazimi istismar xassalarine malik o6zIUluk
asqarlari sintez etmak mumukundur.

BiTSIKLO[2.2.1]-HEPT-5-EN-2-KARBON TURSUSU V3 TRIETILENTETRAAMIN
OSASLI AMIDIN HEKSILBROMID KOMPLEKSININ YAGLAYICI-SOYUDUCU
MAYELSRD3 ASQAR KiMi FUNQIiSID XASSSLORININ TaDQiqi
E.H.Mammadbayli, V.H.Babayeva!, K.R.Qahramanova?,
X.A.Abbasoval
IAMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri institutu,
2AMEA akademik ©. Quliyev adina Asqarlar Kimyasi Institutu
e-mail: nuraybabayeva2008@gmail.com

Yaglayici-soyuducu maye, yani YSM dedikds - metallarin kesma va ya tazyiqla emal
zamani istifade edilon muxtalif maye tarkiblar basa disuilir. ©n ¢ox yayilmis YSM neft
yaglaridir (adatan, yeyilmaya va siyriimaya garsi asqarlarla birlikda) va onlarin 3-10%-li su
emulsiyalaridir. YSM-lerin asas funksiyalari soyutma ve yaglamadir[1]. YSM-dan istifade
texnoloji proseslerin intensivliyini ve avadanligin mahsuldarligini artirmaga kémak edir.
Muasir dovrde yaglayici-soyuducu mayelara edilon olavelere, yeni agqarlara daha ¢ox
tolobat var. Emal prosesinds istifade edilen avadanliq ve alatleri zedeleanmadan gorumagq
ucun an effektli yol kimyavi Usuldur ki, bu zaman yaglayici-soyuducu mayelars biosid ve
funqisid agqgarlar daxil edilir. Taqdim olunan is yeni yuksak keyfiyyatli norbornen terkibli
asqar kompleksin sintezina hasr olunmusdur. Bunun ugun bitsiklo[2.2.1]-hept-5-en-2-karbon
tursusu ve trietilentetramin asasinda amid alinmisdir[2]. Alinmis amidin heksilbromidle
garsihigl tesir reaksiyasindan kompleksi alinmig, bazi fiziki-kimyavi xassaleri teyin edilmig
vo cadval 1.-da gosterilmigdir:
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Cadval 1
Kompleksin fiziki-kimyavi xassalari
Rangi Agregat | Sixligi, p, Suasindir
Kompleksin izopropil spirtinda hali 2
d;,, -ma amsall,
mahlulu
q/sm? np’
bitsiklo[2.2.1]-hept-5-en-2-karbon [Tiind gahvayi| Maye
tursusunun trietilentetramin
g L 1.4332 1.4200
amidinin Ce¢H13Br kompleksinin IPS-
da mahlulu

Daha sonra kopleksin iki gatihgda (0.25 ve 0.5) olmagla 3-4 sutka erzinds 29 + 2°C
temperaturda yaglayici-soyuducu mayelarde gdbalaklera qarsi asgar kimi fungisid xassasi
sinaqdan kecirilmigdir[3-5]. Sinaq zamani kompleksin Aspergillus niger, Cladosporium
resiane, Penicillium chrysogenum, Trichoderma viride gobalak ndvlarina tasiri dyranilmisdir.
Miqgayise Ugln mikroba qarsi etalon kimi yaglayici-soyuducu maye goéturtlmuasdur. Tadqiq
olunan birlegsmanin antimikrob keyfiyyatlori TOCT 9.052-88 asasinda, zonal diffuziya usulu
ilo tayin olunmusdur. Teadqig olunan ndmunanin yaglayici-soyuducu mayelarda
mikroorganizmlare qarsi asqar kimi effektliliyi onlarin mikroorganizmlaerin  mahvolma
(asqarh, asqarsiz) zonasinin diametrinin boyukliylina gore (sm)-le muayyan edilir:
mahvolma zonasinin diametri na gadar boyuk olarsa, sinagdan kegirilon asqarin antimikrob
xassasi bir o gader yiuksak hesab olunur. Miayyen edilmisdir ki, yaglayici-soyuducu
mayelarde sinagdan kegirilmis Uzvi birlesma fungisid xasse godsterir. Kompleksin YSM-a
antimikrob asqgar kimi tasirinin naticasi cadval 2.-de gostarilmisdir:

Cadval 2
Kompleksin YSM-da antimikrob xassalarinin tayini

Mikroorganizmlarin mahvolma
L g zonasl (sm)
No Birlesmanin Biosidin gatilig, Gobalak
- formulu % (Aspergillus niger, Cladosporium
resiane, Penicillium chrysogenum,
Trichoderma viride)
Bitsiklo[2.2.1]-hept-5-en-2- 0.5 20-2.2
1 karbon tursusunun
trietilentetraamin ~ amidinin
CeH13Br kompleksi 0.25 i
Yoxlama nimuna-YSM - +++

Qeyd: (+++) — mikroorganizmlarin inkigafi

Sinaq naticalarina asasan geyd etmak olar ki, tadqiq olan birlegsma antifungal xassaye
malik birlegmadir.
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substituted aminomethoxybicyclo[2.2.1]heptanolsand their antimicrobial activity in
lubricating fluids and oils. Russian Journal of Organic Chemistry. 2018, Vol. 54, Ne 3.

pp. 382-392.
5. Mamepbennm 3., lapxkmesa [.3., Ubparumnun C.N., KaxpamaHoBa K.P.
AMNHOMETOKCUNPOU3BOAHbIE 6uumkno[2.2.1]-renT-2-eHa B KadecTBe

aHTMMUKPOOHLIX. HedTenepepaboTka n HedpTexnmms, 2020, Ne 1, c. 41-44.

2-HIDROKSIBENZILARILAMINL3RIN SINTEZi VO ONLARIN SINTETIK SURTKU
YAGLARINDA OKSIDLOSM® SLEYHIND TaSIRI
9.9. Qadirov, E.D.Nagiyeva, M.N. dliyeva, S.S. 8fandiyeva
AMEA akad. 8.M. Quliyev adina Asqarlar Kimyasi institutu
e-mail: akio5@mail.ru

Aviasiya surtki yadlarinin uzunmuddatli istifadesi zamani, xUsusile de ylksak
temperaturlarda istismar xassalerinin taleblare uygun olmasi neft kimyasinin an birinci
masalalarindendir.

Bu sebabdan, surtki yaglarinin hazirlanmasinda onun baza esasi ile yanasi
oksidlasmaya davamli effektli antioksidlesdirici asqarlarin da seg¢imi mihim rol oynayir.

Odabiyyatda molekulunun tarkibinds fenol va azot olan uzvi birlesmalar an ¢ox genis
totbig sahasi tapan antioksidlesdirici asqgarlardandir. Hemginin, malumdur ki, amin ve
hidroksil gruplari eyni molekulada oldugda hamin uzvi birlesmalar-asqgarlar bir ¢cox hallarda
effektivliyine géra daha Ustin olurlar [1].

Hazirki isin magsadi bazi 2-Hidroksibenzilarilaminlarin sintezi va onlarin sintetik surtku
yaglarin oksidlasmasina inhibitor tasirini yoxlamaqgdan ibaratdir.

2-Hidroksibenzilarilaminlar Siff asaslarinin ikigat azometin rabitesini alverigli Gsulla
hidrogenlasdiriimakla alinmigdir.

ilkin marhaledes malum metodla salisil aldehidi ile aromatik ve ya alkilaromatik
aminlerin kondenslagsmasindan Siff esaslari alinaraq, sonradan ise natrium borhidridls [2].
hidrogenlasdirilmisdir.

Reaksiyanin sxemi asagidaki kimidir:

+ NaB H4

\ /—CH=N—R—> \ /—CHzNH—R

\ Son

OH
R=CeHsCH2CH2—, p—CH3CsH4—, p—CH300OCCsHs—, p—CsH9sOOCCsH4—, a—CioH7 —

Sintez edilmis birlesmalarin quruluslari iQ-spektroskopiya ile tesdiq edilmisdir.
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Asgar kimi toklif edilon Uzvi birlegmalarin sintetik yaglarin termooksidlesdirici
stabilliyine tesiri 23797-79 sayll GOST-la alvan metallar - mis, aliminium va damir
I6vhaciklerin istiraki ile 225°C-da 20 saat middatinds sinaqdan kegirilarak dyranilmisdir.

Sintetik yag olaraq N33 (Pentaeritrit efiri) gétlralmusdar.

Yoxlanilan asqarlarin molekul qurulusunun (funksional gruplarin) prosesa tasirinin
giymsatlendiriimasina cahd edilmisdir.

Muaayyan edilmisdir ki, inhibitor kimi taklif olunan birlesmaler - tacribi numunaler
aparilan sinaq seraitinds sintetik yaglarin stabilliyini artirir, heam de oksidlasmadan sonra
¢okuntl emala gatirmir ve metal Iovhaciklerin korroziyasi bag vermir.

ODOBIYYAT
1. Kynues A.M. XuMna n TexHonorus npucagok K macnam mn tonnmsam. J1.: Xumumg,
1985. 312c.
2. Hikmat Agirbas, Berat Kemal, Fatma Budak, Med. Chem. Res. (2011) 20(8),
1170-1180

TIETANLARIN YENi TORSMOL®ORININ SiYRILM3 VO YEYILM3Yd QARSI
XASSOLORI
Z.T.israfilova, S.S.Babayev, N.M.Nazarov, L.N.Sliyeva
AMEA-nin akad. 8.M. Quliyev adina Asqarlar Kimyasi institutu
mammadovazibeyda@gmail.com

Transmissiya yaglarinin keyfiyyatini yaxsilasdirmaq ucglun terkibinds kukurd, fosfor,
azot, xlor ve diger elementlar olan asqarlardan istifada edilir. Qeyd etmak lazimdir ki,
transmissiya yaginin siyrilma ve yeyilmaya qarsl xassalerini yaxsilasdirmaq utgin bu ve
diger saviyyads kukurd Uzvi birlesmalerindan bu guna gadar istifade olunmaqgdadir. Bela
asqarlara mezulfol-11 [etilen-bis-(amilksantogenat)], J13-23k [etilen-bis-
(izopropilksantogenat)], J13-6/9 [etilen-bis-(izoamilksantogenat)], OTI (kukurdlesmis
propilen tetrameri), OT (kuUkurdlesdiriimis terpen), ABC [bis-(alkilbenzil)disulfid],
dibenzildisulfid va s. misal géstermak olar [246-247].

Tarkibinda kikird ve azot olan asqarlarin arasinda an yuksak yaglayici gabiliyystine
AMEA AKi-ds yaradilmis UXT-14A (S-allil-N,N-dietilditiokarbamat) ve MXIM-14M (S-metallil-
N,N-dietilditiokarbamat) [248-249] asqgarlarini misal gdstermak olar.

Gorunduyl kimi, geyd etdiyimiz yeyilma va siyriimaya gargi xassasine malik olan
asqarlarin aksariyyatinin tarkibina ditiofosfat, ksantogenat va ditiokarbamat fragmentlori
daxildir. Mahz hamin fragmentloerin hesabina yuxarida adlari sadalanan asqgarlar
transmissiya yaginin yeyilma va siyrilmaya qarsi xassalarini yaxsilasdirir.

indiys gadar malum yeyilma ve siyriimays garsi asqarlarin tarkibindaki kiikiird ya sulfid
ve ya tion formasinda olur. Lakin sintez etdiyimiz birlegmalerin tarkibindaki kuikird
tietanlarda dorduzvla halqada, tiiranlarda ise uglzvli halgada yerlagir. Digar terafadn,
ditiofosfat, ksantogenat, ditiokarbamat funksional qruplari dasiyan molekullarina tietan ve
tiran fragmentlarinin alave olaraq daxil edilmasi, slubhasiz, hamin birlesmalarin daxili
sinergizm hesabina daha yuksak effektliya malik yeni yeyilma va siyrilmaya qarsi asqgarlarin
yaradilmasi isina kdmak edacakdir.

Sintez edilmis birlegsmalarin qurulusu ile onlarin effektivliyi arasindaki slagani musyyan
etmak magsadile 0,025 va 0,034 mol migdarinda asqarin 100gr MS-20 yaginda mahlulu
hazirlanmis ve sinaqdan kegirilmigdir.
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Cadval
3-Ariloksiavazli tietanlarin MS-20 yaginin siyrilma va yeyilmaya
garsi xassalarina gostardiyi tasiri xarakterize edan gostaricilar
Birlagman Asqarin ] D
in Birlagmanin formulu qatihgi, % Is | Po,N | Pq, N m:ﬁ
No-si (0,034 mol)
@*OCS 5,70 56 | 1234 | 3097 0,62
1 CH304©—O~CS 6,70 58 | 1234 | 3152 | 0,51
7 OZN@OQS 6,83 52 | 1150 | 3160 | 0,57
3 0 7,34 59 | 1290 | 3152 0,49
OCS
4 Q 7,34 58 | 1234 | 3152 0,51
0~Cs
cl o S
5 8,00 57 | 1240 | 3381 0,54
cl
C
6 Cl@o@s 8,00 59 | 1247 | 3381 0,56
cl
C
7 Cl@—o@g 9,00 63 | 1382 | 3900 0,58
cl
MS-20 yagi - 31 | 744 1558 0,77

TIOKARBON TURSULARI EFIRLORININ S_iNTEZi VO ASQAR KiMi TaDQiQi
B.l.Musayeva, G.G.Ismayilova

Baki

Asqarlarin effektivliyi onlarin terkibindan ve qurulugundan asilidir.

AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
E-mail: gunay.ismayilova87@mail.ru

baza vyaglarinin terkibine asqarlar alave etmakle onlarin keyfiyyatinin
yaxsilasdiriimasi problemi neft kimyasi ve neft emalinin aktual vazifslerindan biridir.
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Tiokarbon turgularinin téremalari surtkl yaglarina asqarlar kimi xalg taserrifatinin
muxtelif sahealarinde — flotasiya agentlari, biosidler, insektisidler, rezin vulkanizasiya
suratlandiricileri, polimer materiallara slavalar ve plastik surtkulerds genis istifade olunan
birlesmalardan biridir.

Daha effektli triboloji xasselera malik, onlarin strukturu ile samaraliliyi arasinda
alageni muayyan etmak Ugun tritiokarbon tursularinin yeni efirleri ahinmisgdir.

Tritiokarbon tursusu toramalarinin effektivliyine —S—C(S)-S—fragmenti ilo slagali
muxtalif polyar gruplari shamiyyatli derecada tesir gosterir.

Yaglarin triboloji xUsusiyyatlerini yaxsilasdiran asqar kimi elektroakseptor CH2=CH-
CHz2- allil va polyar C=0 karbonil gruplari olan tritiokarbon tursusu efirlarini alinmig ve tedqiq
edilmisdir. Sintez asagidaki sxem Uzre apariimisdir

CH, = CH - CH,OH + CICH,COOH —= CH,=CH - CH, - Oﬁ:CHza
o

CH,=CH - CHZOﬁCHZCI + NaSﬁZSR—> CH,=CH- CH,- Oﬁ:Cst(”‘,SR -1

@] S O S
R=C4Ho (II): CsHa1 (I11)

Alkiltritiokarbon tursularinin alliloksikarbonilmetil efirlarinin siyrilma ve yeyilmaya
garsi xassalari dordkurali surtinma masininda (UMT) FTOCT 9490-75 Uzrs diametri 12,7 mm
olan WX-15 markali polad kiraciklerds (yuxari kiraciyin firlanma sirati 1420 dévr/daqiga)
tayin edilmisdir. Sinaq gostaricilari — siyrilma indeksi (Ws), bohran yuku (Pk), gaynaq yuku
(Pc) ve 1 saat arzinda 392N tazyiqds sixilan Ust kiraciyin alt kiraciklers yaratdigi yeyilma
izinin diametrindan (Ou) ibaratdir.

Sinaglar asgarin 5% qatiliginda Tb-20 yaginda apariimisdir.

Alinmis efirlarin korroziyaya qarsi xassaleri TOCT 2917-76 Uzre 3 saat arzinda, mis
Ivhada 120°C-ds tadqiq edilmisdir. Mis I6vha (zarinds korroziyalilig ballarla ve 16vhanin
ndvu ile vizual olaraq giymatlendirilmisdir.

Maddalarin kimyavi qurulusu IQ- ve NMR spektroskopiya tsulu ile tasdiglenmisdir.

Sinaq naticelerinden malum  olmusdur ki, alkiltritiokarbon  tursusunun
alliloksikarbonilmetil efirleri yagin triboloji xisusiyyatlarini shamiyyatli deraceds yaxsilasdirir
va siyrilma xassalarina gora ksantogenat tursusunun efirlerinden ¢ox usttndur.

2,6-BIS(ARIL)HEKSAHIDRO-1,3,5-TRIAZIN-4-ON SINTETIK ANTIOKSIDANT KiMmi
Z.Yunusoval, D.R. 9liyeva?l, G.M. Maharremova?!, N.M. Qriqoryeva?,
9.R.Sucayev?
IAMEA Molekulyar Biologiya ve Biotexnologiyalar institutu
2 AMEA akad. 8.M.Quliyev adina Asqarlar Kimyasi Institutu
zumrudy1993@gmail.com

Odabiyyat malumatlarina goére, triazin terkibli heterotsiklik birlegsmalar antiseptik,
agardici, partlayici ve digar xassalera malikdir. Onlarin ¢oxsayl ketotoramaleri fizioloji
foealllg da gosterirlor. Masalan, tibde 5-azasitidin adlanan 4-amino-1,3,5-triazin-2-on
ribofuranozidi sis ve leykemiya aleyhina tibbi klinikada istifada olunur. 6-Metilamino-1-metil-
3-tsikloheksil-1,3,5-triazin-2,4-on ve ya heksazinon xalq tasarrifatinda herbisid kimi alaq
otlarinin mahv edilmasinda tatbiq olunur. Onlarin bazi téremaleri hamginin effektiv
antioksidantlardir.
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Yuxarida sadalananlari nazera alaraq, ugkomponentli kondenslesma reaksiyasi ila
2,6-bis(fenil)heksahidro-1,3,5-triazin-4-onun sintezi nimunasinda optimal sarait tapiimisdir.
Malumat Ugun geyd edsak ki, murakkab proses olan uckomponentli reaksiya zamani
magsadyonli madda ile yanasl, alave maddalarin alinmasi ehtimali bdyukdir. Konkret
olaraq 2,6-bis(fenil)heksahidro-1,3,5-triazin-4-onun sintezi gedisinde azometinlar de emala
galir ki, bu da asas maddanin ¢iximini azaldir. Lakin hamin reaksiya Ugun tapilan optimal
sorait 2,6-bis(fenil)heksahidro-1,3,5-triazin-4-onun ¢iximini 75-80 %-o gader artirmaga

imkan verir.
0 H
D -
& FiCCOOH EN

2 - NH; N
HN' NH, s —~oX MH

Tacrlbi olaraq kolbada 0.6 q karbamid, 10 ml izopropil spirti ve 4 q benzaldehid slratlo
garisdiririq. Sonra reaksiya qarisigl Uzarina damci-damci 1.7 g ammonyakin 33.5%-li suda
mahlulu olave edilir. Qarisig 3 saat muddetinde 25°C temperaturunda qarisdirilir.
Reaksiyanin gedisine nazik tabagali xromotoqrafiya ilo nazaret edilir. Reaksiyanin basa
¢catdigi muayysn oldugdan sonra garisiq 24 saat otaq temperaturunda saxlanilir ve ag
kristallar ¢okur. Cokmus 2,6-bis(fenil)heksahidro-1,3,5-triazin-4-onun ag kristallari
suzullerak ayrilir ve dixlor metanda yuyuldugdan sonra etil spirtinda kristallasdirilir.

Sintetik bioloji aktiv madde kimi bu yeni birlesmanin bitkinin antioksidant mudafie
sistemina tasirinin tadqigi naticasinde onun patogenla yoluxma zamani bitki hliceyralarinda
normal metabolizmi temin edan optimal gqatihgr misyysn olunmusdur.

Qeyd: Bu is SOCAR “Elm Fondu’nun grant layihasi (Miqavile Ne _ LR — AMEA,
05.01.2022) ¢ergivesinda yerina yetirilmigdir.

OBTAINING AND STUDYING NEW CATALYSTS FOR BiODIESEL PRODUCTION
M.M.Movsumzadeh, L.R.Mahmudova, N.A.Aliyev, |.M.Eyvazova, Z.B.Guliyeva,
G.S.Kazimova
ANAS acad. A.M.Guliyev Institute of Chemistry of Additives

There has been recently observed an increasing interest in the search for and
development of new fuels. One of the main reasons for this, according to world scientists, is
the gradual reduction of oil reserves. On the one hand, the possibility of depletion of crude
oil - the main source of thermal energy, on the other hand, the violation of the ecological
balance and excessive pollution of the atmosphere are the most important global problems
of our time. Therefore, since the 1990s, extensive research has been launched in a number
of countries to develop new fuels that are an alternative to petroleum products. One of the
interesting researches in this field is the production of biofuels (biodiesel) from vegetable
oils and animal fats for diesel engines. Biodiesel, obtained from the transesterification of
vegetable oils with low-molecular alcohols has a number of advantages in comparison with
diesel fuel derived from petroleum, one of which is ecological safety, as during its production
and operation the environment is not polluted with harmful substances.
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In some European countries biodiesel obtained from vegetable oils is added at a
concentration of 5-7% to petroleum-based fuels. In the near future, it is planned to increase
the production of diesel fuel to 15-20%.

The thesis is devoted to obtaining and studying new quality catalysts for increasing
the yield of biodiesel obtained from the process of transfection of vegetable oils with
alcohols.

According to the literature, biodiesel is obtained from the reaction of trans fats of
vegetable oils with alcohols (methyl, ethyl) in the presence of homogeneous and
heterogeneous acids and basic catalysts. In this case, the use of heterogeneous catalysts
is preferred. Because, unlike homogeneous, when using heterogeneous type catalysts, the
products obtained are easily separated from the catalyst, they do not need to be washed
and dried several times with water. This is both economically and environmentally beneficial.

Taking into account the above mentioned, for the first time for the production of high-
yield biofuels from vegetable oils (sunflower, corn and cotton) highly efficient CaO nano-
particles ( 5-10 nm) were obtained, their dimensions and projections were studied using a
semi-contact Atomic Force Microscope. It has been found that using 1.5% (per oil) of CaO
nano-particles as a catalyst in the production of biodiesel from vegetable oils, the yield of
biodiesel increases from 65 to 95% [1].

Continuing research in this direction, two more catalysts (Laz(SOa4)3/TiO2 and
CeO2/yAl203) were obtained.

References

Azerbaijan Respublic Patent | 2015 0076. Movsumzadeh M.M., Ahmadov I.M., Mahmudova
L.R., Aliyev N.A., Eyvazova I.M. Method for obtaining a catalyst for transesterification
reactions of vegetable oils

OKSAZOLIDIN VO OKSAZININ AZIDOMETIL TORSMOSLBRININ SINTEZi Vo TabDQiqi
V.M.Farzaliyev, 0.Q. Nabiyev, M.T.Abbasova, L.R.Saferova, Q.M.Quliyeva,
G.S.Kazimova, N.A.9liyeva, S.F.Malikova
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
akio5@mail.ru

Tarefimizdan aparilan goxsayli tadqiqatlar gdsterir ki, terkibinde “bagl” sekilda
“formaldehid saxlayan” N,S,O-heterotsiklik birlesmalarin téramalari neft mahsullarini
zadaleyan mikroblara qarsi yuksek effektliye malikdir [1].

Mikroorganizmlere gargl daha yuksek effektliyo malik olan yeni Uzvi maddalerin
sintezina ehtiyac olduguna goére tarefimizdan ilk dafe olarag yeni Usulla oksazolidin ve
oksazinin azidometil téramalerini (1, 2) sintez etmisik. Reaksiya asagida gostarilon sxemlo
gedir:
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(CHy)n (CHy)n
* MesSiNg ——> ( + Me3SiOR
O_-NCH0R NCH2N3
1,2
R=1-Pr

n=0 - N-azidometiloksazolidin (1)
n=1 - N-azidometiloksazin (2)

Reaksiyalar  N-izo-propiloksimetiloksazolidine ve  yaxud  N-izo-propiloksi-
metiloksazine adi seraitde (20°C, atmosfer tezyiqi) damci-damci Ug¢metilsililazid slave
etmakle aparilir. Azidometiloksazatsikloalkanlari alkiloksimetiloksazatsikloalkanlardan
sintez etmak olar, lakin alkil radikali agirlasdigca magsedyonli maddanin ¢iximi azalir.

Alkiloksimetiloksazolidin va alkiloksimetiloksazin tdremalarini muvafiq aminospirtlarin
formaldehid va spirtlarin Ggkomponentli kondensasiya reaksiyalarindan almisiq [2]:

( 7 + 2CH,0OH+ ROH —> ( + (

- NCHzOR HO NCH,N o
H,O ~ TN~

(CHy)n (CHy)n

n=0 - metilen-bis-oksazolidin
n=1 - metilen-bis-oksazin

Qeyd etmak lazimdir ki, bu kondensasiya reaksiyasindan alave madda kimi metilen-
bis-oksazolidin ve metilen-bis-oksazin alinir.

Sintez edilmis birlasmalarin kimyavi qurulusu NMR 'H, 13C — va IQ- spektroskopiya,
temizlikleri ise qaz-maye xromatoqrafiya tsulu ile tesdiq olunmusdur.

Alinmis azidometil téramalarinin bioloji xassasi M-12 texniki yaginin tarkibinde
oyranilmisdir. Mikrobioloji sinaglar naticasinde muayyan olunmusdur ki, bu maddaler yuksak
bakterisid ve fungisid xassaye malikdirlar va 0.5 % qgatiliqda yagi zedelayan bakteriyalari va
goObalaklari tam mahv edir.

Odabiyyat
1. B.M. dapsanueB, M.T. A6bacosa, A.A. AwypoBa, I'.6. babaesa, H.I1. JlagoxuHa,
A.M. Kepumosa./ XypHan npuknagHon xumumn. — 2009. — T. 82. Bein. 5. — C. 871-
874.
2. B.M. ®aps3anues, M.T. A6bacosa, 3.K. ContaHoBa, I'.b. babaesa, H.[1. JlagoxnHa/
Azarb. Kimya jurnali. — 2005. — Ne 4. — S. 23-26.

AMIN TORKIBLIi ASETILEN SIRA B9Zi BIRLOSMOLORIN KiMYaVi V@ BAKTERISID
XASSOLORININ TOYINi
M.i.Satirova?, U.S.Caferoval, i.M.Eyvazoval, G.S.Kazimova?
IAMEA akad. 8. Quliyev adina Asqarlar Kimyasi Institutu,
2AMEA-nin Polimer Materiallari institutu
e-mail: ulduz.ceferova.82@mail.ru

Uzvi birlegsmalerde gapall halgenin amale gslmasinds karbon atomlari ils yanagi
diger element (azot, oksigen, kukird va b.) atomlari da istirak edarse, onlar heterotsiklik
birlesmaler adlanir. Heterotsiklik birlesmaler doymus, doymamig ve aromatik olmaqla u¢
grupa bélinir. Uzvi kimyada doymamis heterotsiklik birlesmaler miihiim kimyaevi aktivliye
malik diger Uzvi birlesmalerin alinmasinda perspektivi monomer, ilkin reagent kimi
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ahamiyyatli rol oynayir. Onlarin ssasinda sintez olunmus birlegsmalerin yanacaqglara asqgar
kimi tedqiqi, bakterisid xasssalerinin dyrenilmasi sahasinds ¢ox shamiyyaetli tadgiqatlar
aparilir. Bu tadgiqatlarin davami olaraq tarkibinds karbon tsikli ile yanasi amin qrupu olan
birlesmalerin fiziki, kimyavi xassalerinin oyrenilmasi mihim shamiyyst kesb edir.Bu
birlesmalerin tarkibinds reaksiya gabiliyyatine malik karbon halgasi, amin qrupu va asetilen
rabitasinin olmasi onlarin tedqigini daha da maraqh edir. Teqdim olunan is terkibinda
asetilen rabitesi ve amin grupu olan yeni birlesmanin sintez olunmasina ve bakterisid
xassasinin tayin olunmasina hasr olunmusdur.

H

IQ spektr vasitesile alinmig birlegsmade C=C, C-Cl, O-H rabitsleri (iglin xarakterik olan
udulma zolagi 2235-2250, 3360-3460, 760-600 sm sahslerinds teyin olunmusdur. Sintez
olunmus birlesmalardean nimunalar gétlrilmis yanacaglarda asgar kimi xassalerinin
oyranilmasi U¢un muvafig sinaqglar apariimisdir.

9dabiyyat
1. Kawkosckui P. B., NrowwnH P. B.,CaanunH A. O. // Koppoaus: matepuansl, 3alinThl.

2018.Ne 8. C. 25

2. ©ponosa Jl. B., KysHeuos 0. UN., AHgpees H. H. // Koppoaus: matepuansl, 3almThbl.
2017.Ne 1. C. 31

3. Ali S. A, Al-Muallem H. A., Saeed M.T., Rahman S. U. // Corrosion Science. 2008.
V. 50. P. 187

ALKILFENOLYAT TiPLi DETERGENT-DISPERSEDICi ASQARLARIN
OKSIDLOSMOYD QARSI DAVAMLILIQ XASSOLORININ ToDQiqQi
V.M.Fearzaliyev, H.9.Cavadova, Y.B.Ramazanova
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
E-mail: pishnamazzadeh@mail.ru

Motor yaglarinin tetbiq sahalaerinden asili olmayaraq istismar prosesinds oksidlagsma
zamani yaranan turs mahsullarin neytrallasmasini temin edan alkilfenolyat, alkilsalisilatlarin
muxtalif toreamalarindan genis miqyasda istifade olunur. Qeyd olunan birlesmalar terkibinda
muxtalif qruplar ve aktiv elementlerdan ibarat (N, P, S, B) asqgarlardir.

Alkilfenol ve kukurdlesmis alkilfenollarin formaldehid ve muxtalif aminlarla
kondenslesma mahsullarindan alinan kalsium duzlari AKi seriyali — AKi-114, -140, -150, -
209, -218, -219 va s. ve onlarin karbonatlagsmis numunalerinin oksidlesmays qarsi
davamliliglan tadqiq edilmis, miiqayisali sinaglar 120°C, 140°C, 200°C temperatur va 30, 40
saat muddatinde ANNCM-1M aparatinda (BTW FTOCT 981-75) apariimisdir.

Sinaq naticelari oksidlagsmis yagda ¢okuntinin (%), tursu adadinin (mgKOH/q),
ucucu asagl molekullu tursularin (mgKOH/q) tayini ile alinan gdstericilara asaslanaraq
giymatlendirilmigdir.

Muayyan edilmisdir ki, yuksak qelavi adadine malik detergent-dispersedici
asqarlarin AKi-150 (q.e.150 mgKOH/q), istismarindan alinan ¢dkiintiniin migdari 0,0732%,
asag! gelevi adadine malik olan asqarlarin AKi-140 (105 mgKOH/q) istismarindan alinan
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Eyni ferq sinagq dgun goturdimus batln

¢cokUintunin migdarindan 0,0987% azdir.
namunalerde musahida olunur(cadval ).

AKI seriyali asqarlarin orta ve ylksak galevi adadine malik niimunaleri onlarin
karbonatlasdiriimis birlesmaleridir. Kondenslesma reaksiyasina daxil edilan aminlarin
(monoetanol, dietanol, benztriazol) muqgayisasi gosterir ki, benztriazoldaki heterotsiklik —
halgadaxili aminlarin tesiri agiq halqali ikili aminlardan Ustinddar.

Mueayyan heteroatomlar va funksional qruplar saxlayan alkilfenol birlesmalarinin
oksidlegsmaya garsi davamlihdinin sinag middatinin 30, 40 saat ve temperaturun 120°C-
dan 200°C-dak artirlmasinda magsad, oksidlasma prosesindan alinan ¢okintinin faizinin
korrelyasiyasina asasan bu asqarlarin antioksidant xassalarinin miayyan edilmasidir.

Tadgigat naticaleri, AKI seriyali agqarlarin bor turgusu ile islonmis niimunalari eyni
zamanda motor yaglarinin analoglarinin yaradilmasinda bazi funksional - korroziya,
yaglayicl ve s. xasssloerine gisman ustunliklar verir ve korroziyaya qargi asgarlarin
istifadesinda onlarin qatiliglarinin miayyan daraceds azalmasina imkan verir.

AKI seriyall asqarlarla islenib hazirlanmis sirtkii kompozisiyalarinin oksidlesma
xassasi FOCT 11063 uzra K HAMWU qurgusunda ¢dklntli emala galmanin induksiya dovri
Uzrsa aparilan sinaqlarda alinan ¢okintinun migdarinin 0,5%-den asagi olmasi ile muayyan
edilmisdir ki, bu gosterici ylksek detergent-dispersedici, oksidlesmaya davamliliq
xasselarine malik alkilfenolyat tipli asgarlarin muxtalif funksiyali asqarlarla surtki
kompozisiyasinin yaradilmasini taleb edir.

Cadval
AKi seriyali detergent-dispersedici asqgarlarin miixtalif temperatur ve saatlarda
oksidlagmaya garsi davamliq xassalarinin tadqiqi

Asqarlar 120°C, 30 saat | 120°C, 40 saat | 140°C, 40 saat | 200°C, 30 saat
Cokuntinan Cokuntinan Cokuntinan Cokuntinan
migdari, % migdari, % miqgdari, % migdari, %
AKI-140 0,0987 0,1918 0,1594 3,2866
AKi-150(k) 0,0732 0,1182 0,1182 2,2055
AKi-209 0,0334 0,0620 0,2304 4,9328
AKi-218(k) 0,0282 0,0844 0,0946 4,4175
AKi-144 0,1930 1,760 0,8098 5,5598
AKi-154(k) 0,1620 0,0078 0,0078 4,4115
AKi-210B 0,0500 0,0078 0,1574 5,1353
AKi-219B(K) 0,215 0,1574 0,0078 4,7761
AKi-114 0,0731 0,0757 0,8825 3,1266
AKi-130(k) 0,0422 0,0962 0,5231 4,3688
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3,2-EPOKSIPROPIL-1-iZOBUTIL EFiRi 9SASINDA iKiLi AMINLORL®
BiR SIRA AMIN TORSMOLORININ SINTEZi VO SURTKU YAGLARINA
MUHAFIZOEDICi ASQAR KiMi TaDQiQi
V.M.Farzaliyev, $.R.9liyev, R.M.Babayi, R.F.Mammadova, Q.M.Quliyeva,
Q.$.Eyvazova _
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
akioS@mail.ru

Avtotraktor, aviasiya va elace de muxtalif ndv texnikalar istismar zamani isde
muayyan fasileler edir, hargah bu muiddat arzinde metallarin yaglanmis sethlarinde yag
tebagasinin altinda gedan elektrokimyavi korroziyaya qgargi xususi muhafiza tadbirlori
goérilmeazse, bu zaman elektrokimyavi korroziyanin inkisaf etmasi qaciimazdir. Metallarin
sothinin zadslanmasina gargl asas mubariza Usulu tarkibinds yluksak tesirli muhafizaedici
Uzvi birlegsmalar saxlayan konservasiya va isgi-konservasiya yaglaridir.

Odabiyyat arasdirmalarindan malumdur ki, muhafizeedici Gzvi birlesma kimi
torkibinde muxtalif funksional gruplar ve N-, S- kimi heteroatomlar saxlayan birlesmalarden
istifade olunur. Bu birlegmalar sathi-aktiv maddaler (SAM) olub, metallari elektrolit-neft
mahsulu- metal sisteminda elektrokimyavi korroziyadan muhafize edir.

Odabiyyatda olan bosluglari doldurmaqg Ugun yadlara daha yuksak tesirli
muhafizaedici asqarlarin sintezini tamin etmak magsadile ilkin madda kimi 3,2-epoksipropil-
1-izobutil efiri gotaralmusdar. Bu ilkin madda, 3-xlor-2-hidroksipropil-1-izobutil efirine NaOH
ilo tasir etmoakle alinir. Sinton madde 3,2-epoksipropil-1-izobutil efirine ikili alifatik ve
heterotsiklik aminlerle tasir etmakle bir sira aminometil toremalari alinmigdir.

Reaksiyalar agagidaki sxem uzra apariimisdir :

CHy Hs
CHj- CH-CH,0-CH,-CH-CH,Cl +NaOH — CH;- CH-CHz-O-CHz-CiI-CHz
OH o)
it i
CH;- CH-CH,-O-CH,-CH-CH, T HNR, —® CH;- CH-CHz-O-CHz-$H-CH2NRz
\O OH

= . . 0, -
NR, = -N (CHy), ,-N (C4Hy), ,-N_ O,-N_ >

Sintez edilmis birlagsmalerin qurulusu va terkibi 'H, *3C NMR spektroskopiya lsulu ve
element analizi ile tasdiq edilmisdir.

Sintez edilmig dialkilamino-2-hidroksipropil-1-izobutil efirlorinin mihafizeedici aggar
kimi sinaglan TOCT 9.054-75-ds gostarilmis metodika Uzre kompleks tadgigatlar sistemina
daxil olan ritubat kamerasinda ("-4) , deniz suyunda ve HBr tursusunun 0.1%-li mahlulunun
tosirinds aparilmig va giymatlendirilmisdir.

Sinaglarin naticaleri gostarmisdir ki, 3,2-epoksipropil-1-izobutil efiri 8sasinda alinan
ikili heterotsiklik amin téremalari, alifatik amin téremalarine nisbatan daha yulksak
muhafizeedici xassayos malikdir.

Belslikle, apariimis tadqigatlar gdstarmisdir ki, morfolino-, piperidino-2-hidroksipropil-
1-izobuitil efirlarinden iggi-konservasiya yaglarinin yaradilmasinda istifade etmak olar.
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BiSBUTILKSANTOGENATLARIN SINTEZi VO TRIBOLOJi XASSOLORININ TaDQiqQi
X.Q.9fendiyeva, M.R.Saferova, M.8.Musayeva, i.P.ismayilov,
B.M.9minova, A.N.Humbatzada
AMEA akad. 8.Quliyev adina Asqarlar Kimyasi Institutu
E-mail: xuraman.efendiyeva@mail.ru

Neft-kimya sahasinds aparilan elmi tadgigatlarin muhum istiqamsatlerinden biri
kikuard-, azot-, fosfortarkibli maddalere fuksional gruplar daxil etmakls, yeni maddalarin
sintezi ve surtku yaglarinda muxtslif teyinath asqar kimi tadqiqidir. Aparilan iglerin davami
kimi bis(1,3)butilksantogenatopropan birlegsmalari sintezi edilmisdir.

Ilkin olaraq malum Usulla [1] epixlorhidrine 37%-li hidrogen xlorid turgusunun garsiligli
reaksiyasindan 1,3-dixlorizopropanol alinmigdir

OH
CH,-CH-CH,Cl + HCl —= |c\)\/c:|
N~

Daha sonra 1,3-dixlorizopropanol, paraform va butil spirtinin garsihgl tesirinden 2-
butoksimetoksi -1,3-dixlorizopropan maddasi alinmisdir.

OH v o\
DTN S
Ce_~_-C!

Alinan 2-hidroksi 1,3-dixlorizopropan ve 2- butoksimetoksi -1,3-dixlorizopropanin
kalium butilksantogenatla asagida verilon sxem uzra reaksiyalari apariimisdir.

OH

OH
C4H90(S)CS\/K/SC(S)OC4H9
IC\)\/CI

/
</\ ® 4KSC(S)OC,Hg =~
SEN \’\/\

Ic A\ _C TN

.SC(S)OC4H
CaHO(S)CS —/ S o IOCale

Sintez edilmis birlesmalar kalonka-xromatoqrafiya isulu ile temizlenmis, qurulusu IQ
va NMR spektrlarile tasdiq edilmisdir.

Bisbutilksantogenatlarin triboloji xassslaeri PETROTEST sirkatinin dérdkurali strtinma
masininda MC-20 yaginin terkibinde TOCT 9490-75 Uzre diametri 12,7 mm olan LX-15
markall polad kuraciklarda teyin edilmigdir.

Aparilan tedgigatlar naticesinde muayyan edilmisdir ki, sintez olunmusg
bisbutilkilsantogenatlar [2] surtki yaglarinin yeyilma ve siyriimaya qarsi xassalorini
yaxsilagdirir ve aggar kimi tetbiqi tovsiys edilo biler.

Odabiyyat

1.Patent RU 2263656 C 1, 2005 .
2.Azarb. Respub.Patent 12021 0005.
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MHOIO®YHKUUOHAIBbHbIE NMPUCAOKU K CMA3O4YHbIM MACJIAM
K.3.lN'ycenHoB!, H.A.Anuep?
1. bakuHckul eocydapcmeeHHbIU yHugsepcumem
2. MHcmumym xumuu ripucadok um akao. A.M. Kynueea HAH AsepbatidxaHa
e-mail: Nusrataliyev38@gmail.com

B HacTosLlee BpemMs BHMMaHne K  COeAUHEHUSsM, obnagarowmmm
MHOroyHKUNOHaNbHbIMM  CBOMCTBAMM B CMasO4yHbIX Macrax Bo3pacTaeT, 4To
00ycnoBneHo HOBOBBEAEHUAMM KaK B ABUraTENECTPOEHUN, Tak 1 B NPON3BOACTBE Macer.

M3BeCTHO, 4TO OpraHM4Yeckne CcoefuHEHUs, coepxalime OAHOBPEMEHHO
aMUHOrpynny W EeHOSbHbIA TMAPOKCUN MPOSBISAIOT BbICOKME aHTUOKUCNUTENbHbIE
ceonctea. C [Opyron CTOPOHbI LLENOYHO3EMESbHblE CONMU  KapbOHOBLIX  KUCMOT
NPUMEHSIOTCA B KayeCTBe MOWLWUX NpPUCagok K MOTOpHbIM Macrnam. Cnefyet Takke
OTMETUTb, YTO MNPU MNPOU3BOACTBE HEKOTOPbLIX MPOMBILLSIEHHbIX MPUCAAoOK obpasykoTcs
BbIOpPOCHI, 3arpssHsaowme atmocdepy, YTO KpanHe He xenaTesibHo.

B uenax nonyveHnsa npucagok C aHTUKOPPO3MOHHBIMW M MOIOLLIMMU CBOMCTBaAMMU
HaMW  npeanoXeH MPOCTOW, 3JKOSMIOMMYECKM YUCTbIA  CrMocob, OCHOBAHHLIM  Ha
B3aMMOJENCTBUMN rmopokcnaoBs LLeNOYHO3EMENbHbIX MeTarnnos C
KapbokcumeTunammHomeTunankungeHonom. llocnegHun nonyyYeH B3aMMOAENCTBUEM
NPOMbILLIEHHOro ankundgeHona ¢ opmanbaerngomMm 1 aMMHOYKCYCHOM KNCIOTOMN.

N3y4eHo BNUSHME CUHTE3NPOBAaHHLIX COeAMHEHUI - KanbLneBon n bapueBon conen
KapbokcMMeTUnammHoMeTUnNankungeHona Ha aHTUKOPPO3MOHHbIE U MOKLLME CBOMWCTBA
macna DC-11.

YCTaHOBMNEHO, YTO OHM 06nagarT BbICOKMMU AHTUKOPPO3UOHHBIMU U MOKLLMMMU
CBOMCTBaAMM U NPU KOHLEHTpauuu npucagkn 2,5% ycTpaHseTca KOPPO3MOHHOCTbL Macna
DC-11.

NccnepoBaHHble coeAMHEHNA He yXyaLalT ApYrMx CBOUCTB, B TOM YuCne nHaekca
BSA3KOCTU U TeMnepaTypbl 3acTbiBaHus nccnegyemoro macna DC-11.

BbisiBneHo, yTOo KoMno3unums, cocTosLias n3 Oapueson conun
KapbokcumeTunammHomeTunankmndgeHona wn npucagkm WXI-21 nposiBNsieT BbICOKUE
AHTUKOPPO3MNOHHbLIE, aHTUOKUCIIUTESbHbIE N MOIOLLME CBOMCTBA.

Tak, ans macna DC-11 c 2.5% GapueBon conu
kapbokcumeTunammHomeTunankmungeHona n 2.4% npucagkm UXI-21 kopposusi no metoay
HAMMW coctasnseT 0.4 r/m?, motoLme coricTea no metoay M3B pasHbl 0.5 Ganna, a ocagok
no NOCT 11063-77 coctaensiet 0.61%.

POLIALKENILSUKSINIMID ASQARIN SiNTEZi Vo ToDQiQi
E.i.Hasanova, M.A.Hasanova, R.H.Nazarov, Q.R.Allahverdiyeva
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
amea.elnara@mail.ru

Dizel muharrikli avtomobillar istehsalinin suratlenmasi ile slagadar olarag surtku
yaglarinin istismar seraiti sartlesir ki, bu da 6z ndvbasinda termiki tesirlora qarsi daha
davamli, daha muasir surtkl kompozisiyalari isloenib hazirlanmasini taleb edir ve istismar
soraitinde daha stabil asqarlar almaq problemini irali strir. Malum asqarlar igerisinda
polimer asqgarlarin xususi yeri var, gunku onlar yaglarin birge istismar seraiti ilo yanasi
Ozlulik-temperatur xassalarini de yaxsilasdirir, yani 6zIUluk indeksinin giymatini de artirirlar.
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Muasir neft kimyasinin qarsisinda duran aktual problemlardan biri de ucuz ve yerli
xammal asasinda muasir talablere cavab veren 6zlulik indeksi modifikatlarinin islenib
hazirlanmasidir. Bu maqgsadla, adatan, etilenin oligomerlari olan ali a-olefinlerdan istifada
edilir. Malumdur ki, istismar geraitinde motor yaglarinin oksidlesmasi zamani, nisbatan
asagl temperaturlarda (120-150°C) berk ¢okintiler smale gslir. Bu ¢okiintiilerin amale
galmasinin gargisini alan yegana asqar polialkenilsuksinimidlardir.
Oligoalkenilsuksinimidlaerin sintezinds, bir gayda olaraq, molekul katlasi 800-2000 olan
muxtalif a-olefinlarin oliqgomer ve ya birge oligomerlarindan istifade edilir. Onlarin sintezi iki
marhaladan ibaratdir.

1. a-Olefin oligomerlarinin malein anhidridi ile kondenslagsmasindan oliqoalkenilkahreba
aldehidinin alinmasi.

2. Bu anhidridlerin muxtalif aminlarle reaksiyasindan suksinimidlarin (kahreba
tursusunun imidi) sintezi.

Lakin geyd etmak lazimdir ki, bu asqarlar surtku yaglarinin digar istismar xassalarini
yaxsilasdirmir. Ona goéra da polialkenilsuksinimidlera bi va ya polifunksional xassa vermak
muayyan aktualliq kasb edir.

Apardigimiz tedqigatlar gosterdi ki, heksen-1-inden birge oliqgomeri neft yaglarinin
ozlulik-temperatur ve antikorroziya xassalarini yaxsilasdirir. Bu magamdan istifade edarak,
gostarilen birga oligomerlardan polialkenilsuksinimidlerin sintezinds baglangic xammal kimi
istifade etmak gararina galdik.

ilk merhalede oliqgomerin malein anhidridi iloe kondenslosme reaksiyasi aparildi.
Prosese heksen-1-inden birga oligomeri : malein anhidridi nisbatinin, temperaturun,
reaksiyanin davametma muddatinin ve oligomerin molekul kuatlesinin tesiri dyranilarek
kondenslesma reaksiyasinin saraiti muayyan edildi.

Sintez edilmis oligoalkenilkehreba anhidridi suksinimid asqgari alinmasinin névbati
marhalasina daxil edildi. Amin komponenti kimi etilendiamin, dietilentriamin, karbamid ve
tiokarbamiddan istifade edildi.

Sintez edilmis asqarin fiziki-kimyavi xassalari malum suksinimid asqgarlari olan C-5A
(poliizobutilen esasinda alinir, TY 38101146-77) ve WXI-476 (izobutilen-stirol birga
oligomeri asasinda alinan asqarlar) ile muqayisali tadqgiq edildi. Miayyan edildi ki, tacrubi
namunaler senayeds istehsall olan C-5A asgarina qoyulan telablers cavab verir va alave
olaraq yagin 6zlulik indeksinin giymatini artirmagla yanasi, ona antikorroziya xassasi da
verir.

CUHTE3 "W UICCNEAOBAHUE HOBbIX CEPOCOAEPXALLUUX ANbAOErMgoB U
KETOHOB
K.3.l'ycennos!, M.H.Ucmainosa', M.A.Mup3oeBa?, B.M.Kasznmon?
1bakuHcKuli 2ocydapcmeeHHbIl yHuUsepcumem,
e-mail: murvtismayilli@gmail.com
2UHecmumym xumuu ripucadok um. akad. A.M. Kynueea HAH A3epbatidxaHa
e-mail: aki05@mail.ru

PaHee Hamu un3yyeHbl peakumMm 3a(UpPoB MepKanToyKCycHown kucnoTbl (OMYK) c
UuknoankeHamu, a-onedvHamu, apupamMn N HUTPUNAMKU HernpeaernbHbIX KACIOT W
nccneaoBaHo BIIMAHME CUHTE3WPOBAHHbIX COEAMHEHUW Ha KayeCTBO CMa3Oo4HbIX Macen.
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BbisiBNeHO, 4TO MHOrMe K3 HuX 06nagalT  BbICOKMMM  @aHTUKOPPO3UMOHHLIMU,
AHTUMUKPOOHBLIMUM 1 CMa3blBaOLLIMMN CBOMCTBAMM.
Mpeactasnan onpeneneHHbI UHTEpPeC cuHTE3 Npon3BoaHbIX AMYK, cogepxawmx

B MOJieKyne Hapsay CynbuaHon cepbl U CAOXHOIMUPHOW rpynnbl Takke -(”3-CH3
O
n -i:-H (aueTunbHYO 1 anbOernaHyto rpynnbl), a Takke nccnegoBaHne NX BIUSHUS
O
Ha Ka4yeCTBO CMa304HbIX Macer.
C aTou uenbto nsy4deHol peakumm AMYK ¢ KpOTOHOBbLIM 1 KOPUYHBIM anbaerngamu, a
Takke 6eH3anbaueTOHOM.
Peakuunm npoBoannuce B NpUCYTCTBMM TPUITUIAMMHA B KaYecTBe KaTanmsaTopa.
YcTaHOBMNEHO, YTO Kak B crydae npucoeauHeHus OMYK k anbgervpgam, Tak w
6eH3anbaueToHy -C-S- cBA3b Bcerga obpasyetcd y kapObOHNEBOro MoHa, HaXoasLWerocsi B

B-I’IOJ’IO)KeHI/II/I. B pe3ynbTaTte YyKa3aHHbIX peaKLlMVI CUHTE3NPOBaHbl cepocoaepXxaline
anbgernabl U KETOHbI.

/O
3- ankokcmkapboHunmeTunTuodyTansi CHS-CH-CHZ-C\
H
S-CH,-COOR
/O
3-cheHun-3-ankokCrkapBGoHMMIMETURTONPONaHasbl @-(EH-CHZ-C< :
H
S-CH,-COOR

O

4-peHunn-4- ankokcmkapboHUIMeTUNTUOByTaH-2-0Hbl C}-C|ZH-C:H2-C-CH3
S-CH,-COOR

CTpoeHune CHTe3MpoBaHHbIX coeanHeHnn gokasaHo NMP-cnekTpamu.

N3y4yeHO BnuMSHME MONYYEHHbIX COEAMHEHWM Ha 3KCMiyaTauMOHHblE CBOWCTBA
CMa304HbIX Macesl. YCTaHOBMIEHO, YTO OHM 00nafatT BbICOKMMU aHTUKOPPO3UOHHBLIMW,
aHTMMUKPOBHBLIMU N CMa3bIBaKOLLMMM CBONCTBaAMMW.

Kpome TOro, BbISIBIIEHO, YTO CUHTE3UPOBAHHbIE COeAMHEHUs 0bnagarT BbICOKOW
NMHrMBMpyoLWen aPPEKTUBHOCTLIO B KUCIOTHbLIX Cpeaax.

CUHTE3 U UICCNNEQOBAHUE 2-AMUHOMETWUN-4-BEH3UITOKCU®EHOJIIOB B
KAYECTBE MHTMBUTOPOB KUCNNOTHOMN KOPPO3UU
®.A.Mamegos?, M.A.Mup3soesa’, B.M.Kasumos?, K.3.lNyceitHoB?, I.C.KasumoBa®,
C.s1.P3aeBa’

1 UHcmumym xumuu npucadok um.akad.A.M.Kynueea HAH AsepbatidxaHa
e-mail: mziyamirzoyeva@mail.ru
2 BakuHcKuli eocydapcmeeHHbIl yHUeepcumem

B nuTepaType UMEKTCA MHOXECTBO CBeAeHWid B obnactv cuHTe3a U U3ydYeHUust
OpPraHNYecKUX COedMHEHMI B KayecTBe NPUCagok K CMa3oyHbIM MacrnaMm U UHIMbuTopoB
koppo3un MetannoB. Ocoboe BHUMaAHME BbI3biBAlOT aMUHOMETWUIbHbLIE MPOWU3BOAHbIE M-
ankungeHonoB, nonyyYeHHble No peakuun MaHHuxa. Cpean n3yyYeHHbIX NPOU3BOAHbLIX [1-
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ankmndeHonos, obnagarwmx aHTUOKUCIUTENbHBbIMKU, NPOTUBOKOPPO3UNOHHBIMM U Ap.
cBOMCTBaMM, CBedeHusi 00 aMMHOMETUNbHbIX MNPOM3BOAHbLIX 1-6eH3nnokcudeHona
OTCYTCTBYIOT.

B 9TOM CBA3N C UENbI BbISBAEHUS 3aBUCUMOCTU (PYHKLUNOHANbHbLIX CBOWCTB
OCHOBaHMM MaHHMXa OT npupoabl n-3amecTuTenemn HaMn npoBedeHa peakums
KOHOeHcauumn n-6eH3oKkcudgeHona co BTOPUYHBIMM aMUHaMK € y4acTnem popmMansaermga
Nno crnegymLlen cxeme:

OH OH

© + CHO + HNR, —= ©_CHZNR2

o-cH ) o-cH D

NR,=-N(CHy),  -N N

CuHTe3npoBaHHble 2-aMUHOMETUN-4-0eH3UNOKCMEeHONbI NpeacTaBnsaT cobon
KpucTannsl 6regHoXenToro useTa .

YKasaHHble coeAuHEeHUs OblfiM UCMbITaHbl B KavyecTBe WHMMOUTOPOB KUCIOTHOW
KOppPO3UKN B pPasnmyHbIX cpedax Ha MeTannmyeckmx nnactuHkax Cr-3.

Pesynbtatbl uCNbITAHUM noKasanu, 4YTO 2-aMUHOMETUN-4-0eH3nNoKcudeHonbI
obnagaloT BbICOKOM UHrMbupyowen  apdpekTMBHOCTbIO Npy KOHL.50-100 mMr/n kak B
AByxdasHom (SMNeKTpoNuT-KepocuH), Tak u B ogHodasHon ( 0.1N pacTBopax CONSAHON n
cepHom KncnoT) cpepax (Z=95-99% ).

@]

SINTETIK NEFT TURSULARININ METAL DUZLARININ YOL BITUMUNA ASQAR
Kimi TaDQiQi
V.M.Abbasov, L.M.9fandiyeva, V.X.Musali, E.K.Hasanov,
S.R.Mammadova, X.R.Mammadova, B.9.Babayeva
AMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri institutu
E-mail: vefalepu@mail.ru

igtisadiyyatin inkigafi ile slagadar olarag, yol tikintisi va insaat iglerinds istifads edilan
bitumlara talebat glinbaglin artmaqgdadir. Dinyanin inkisaf etmis dlkalarinda yol tikintisinda
bitumlar genis istifade olunur [1]. istehsal olunan neft bitumlarinin esas ¢atismazliglarindan
biri mineral materiallarin sathina pis yapigsmasidir ki, bu da 6z névbasinds onlarin xidmat
muddatini azaldir [2]. Bitumlarin ¢ingila yapisma qabiliyyatini, yoni adgeziya qabiliyyatini
yaxsilasdirmaq maqsadi ile bir ¢cox adgeziya asqgarlarindan istifade edilir. amidoaminler,
imidazolinlar, amin birlegsmalari ve onlarin duzlari daha ¢ox istifade edilir [3]. Bu baximdan
malum metodika ile SNT-nin Ba, Al, Ca, Mn duzlari sintez edilmis ve ilk daefs olaraq, bu
duzlar bituma aggar kimi miayyan faiz migdarinda (0,4 ve 0,6%) alave olunmagla tedgiqat
isleri apariimisdir. Yol bitumunun keyfiyyat gostaricilarini yaxsilasdirmaq magsadile xammal
olaraq, Azarbaycan neftleri qarisiginin 185-330°C-de gaynayan fraksiyasindan ayriimig
naften-parafin karbohidrogenlarinin maye fazada havanin oksigeni ila kegid metal duzlarinin
katalitik istiraki ile oksidlagmasindan alinmig sintetik neft tursulari (SNT) goturalmusdur [4].
Novbati merhalede SNT esasinda melum metodika Ca, Mn, Ba, Al duzlari sintez
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olunmusgdur. Sintez edilmis duzlarin bituma agqar kimi alavasinds istifads edilen yol bitumu
Heydar Oliyev adina Baki Neft Emali Zavodunda istehsal olunmusdur. Sintez olunmug SNT-
nin metal duzlan (Ba, Al, Ca, Mn) 0,4 va 0,6% migdarinda yol bitumuna slave olunaraq,

bitumun keyfiyyat gdstericilari tayin edilmisdir (caedval 1 va 2).

Cadval 1
SNT ve metal duzlan asasinda sintez olunmus mixtalif duzlarin 0,4%
miqdarinda yol bitumuna alava olunmasi ila keyfiyyat gostaricilari
Sira | Sintez olunmus Yumsalma lyne batma Dartiima, Kovraklik | Adgeziya
noém asqarlarin yol temperaturu, darinliyi, sm temperaturu
rosi | bitumuna slavasi, °C 25°C-de 25°C ,°C Balla
amidoaminler
1 Yol bitumu 48 48 75 -18 3
2 SNT-nin Ba duzu 46,8 51 32,4 -14 2
3 SNT-nin Al duzu 46,2 51 40,4 -24 2
4 SNT-nin Ca duzu 46,7 51 68 -16 2
5 SNT-nin Mn duzu 46,3 51 57 -23 2
Cadval 2
SNT va metal duzlari asasinda sintez olunmus miuxtalif duzlarin 0,6%
miqdarinda yol bitumuna alava olunmasi ile keyfiyyat gostaricilari
Sira Sintez olunmus Yumsalma iyne batma | Dartiima, Kovraklik | Adgeziya
noém asqarlarin yol temperaturu, darinliyi, sm temperaturu
resi | bitumuna slavasi, °C 25°C-da 25°C , °C Balla
amidoaminlar
1 Yol bitumu 48 48 75 -18 3
2 SNT-nin Ba duzu 46,7 51 34,4 -16 2
3 SNT-nin Al duzu 46,4 52 38 -22 2
4 SNT-nin Caduzu 46,5 51 68 -17 2
5 SNT-nin Mn duzu 46,2 51 62 -24 2

Cadval 1-ya asasan geyd etmak olar ki, an yaxsl asqar effekti SNT-nin Mn duzu ile
alda olunur, yani SNT-nin Mn duzu bitumun istismar xassalarini diger nimunalare nisbatan
daha gox yaxsilasdirir. Belo ki, bu asqar bituma 0,4% slave edildikda 25°C-da iynabatma
derinliyi 51 mm, dartilma 57 sm, yumsalma temperaturu 46,3°C, kovraklik temperaturu
manfi 23 kimi giymatlar alir.

Cadval 2-dan gorunduyl kimi, gatihdgin artmasi ile bitumun keyfiyyat gdostericilari daha
da yuksalir. Bels ki, bu zaman yuksak asqar effekti veran numunalerin sayi artir: SNT-nin
Ca- ve Mn duzlari. Bu aggarlarin 0,6% salavesi zamani 25°C-da iynabatma darinliyi 51 mm,
dartiima 68 ve 62 sm, yumsalma temperaturu 46,5°C va 46,4°C, kovroklik temperaturu iss,
uygun olaraq, manfi 17°C va manfi 24°C giymatloer alir.

Hor iki cedvale asasan geyd etmak olar ki, batlin sintez olunmus birlesmalerin az
migdarda yol bitumuna alave olunmasi bitumun adgeziyasini 3 baldan 2 bala qgader
dayismisdir. Belaliklo, SNT-nin Ca ve Mn duzlarinin bituma asqgar kimi 0,4 ve 0,6%
migdarinda alavasinda bitumun adgeziyasi 3 baldan 2 bala dayisdiyi Ugun, bu asgarin
bitumun adgeziyasina ganaatbaxs tesir gostardiyini sdylemak olar.
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MCCINIEOOBAHMUE H-OKTUITIOBOIO MOHO3®UPA OU-H-
LIMKNOrEKCUNBULUKINO[2.2.1]-TENT-2-EH-5,6-AMKAPEOHOBOW KUCIOTbI B
KAYECTBE NPUCAOKU K AU3ENBHOMY TOMNJUBY
A.l'FacaHoB., C.I.AnueBa, U..Alo60B, P.C.'ypb6baHoBa, 3.M.l'ynueBa
UHcmumym Hegpbmexumudeckux rpoyeccos um. akad. Ko.I.Mamedanuesa HAH
AsepbalidxaHa
agasanov@mail.ru

ANKUnNMpoBaHME  OPraHMYECKUX  COEOUHEHUN  anUUMKINYECKMMUM  CnupTamm
HeogHOKpaTHO coobuwanock B HayyHou nutepatype [1-3]. Tak, B pabote [1] n3y4deHo
ankunupoBaHWe Tomnyomna LUMKIorekcunoBbiM cnvpToM. [lokaszaHo, 4to npu 20°C B
NMPUCYTCTBMM CEPHOWN KMUCNOTbI Takoe ankunmpoBaHue NpuUBOAUT K 0Opa3oBaHUIO CMecw,
coctoaiwen mn3s 2 % o-nsomepa, 2 % M-uzomepa n 96 % n-m3omepa. Toraa kak B
NPUCYTCTBUM M-TOMYOSICyNbdOKUCNOTLI Npu Tex Xe ycrnosusx obpasytTtes 30 % o-
nsomepa, 17 % m-uszomepa n 53 % n-uomepa LMKIorekcunrTonyona.

Linknorekcmnkpesonbl  OblNM  CMHTE3UPOBaHbl C  BbICOKAM  BbIXOAOM  MyTEM
anknNMpoBaHUS KPE30JSI0B LMKITOreKCaHOTOM B MPUCYTCTBUN XIIOPHOWM KMCNOTbI B KAYECTBE
KaTanusartopa. Takke LUMPOKO NU3y4anocb BIIMSIHNE M3MEHEHUSI TEMNepPaTypbl, MOMSIPHOIO
OTHOLLEHMS Kpe3ona K LMKITOrekcaHony, BpEMEHM peakLumm U KonmyecTBa KaTanmsatopa B
peakumn. CTpoeHMe Mony4vYeHHbIX MPOAYKTOB peakuun MOATBEPXKOAEHO CreKTpanbHbIMK
MeTogamMu N PU3NKO-XMMNYECKUMUN KOHCTaHTamu [2].

B nateHTe [3] npegnoxeH cnocob O-ankunupoBaHns GEHONbHOIO CoeauHEHUS,
OCHOBAHHbI Ha B3aMMOAEWNCTBUMN YyKa3aHHOro (PEHONbHOr0 COeAWHEHUSI C pasnUYHbIMMI
cnupTamu, B TOM 4YuCre LUMKIMYECKMMMU, B ra3oBOW UNK Xuakon dase B NpUCYTCTBUM
aphekTMBHOrO  KOnMMYecTBa  katanusaTopa, BblbpaHHOro w©n3  optodocdartoB
TpexBaneHTHbIX peaKo3eMerbHbIX METansoB.

B Hawmx wuccnenoBaHusiX  OCYLLECTBIIEHO  KaTanuMTUYecKoe  ankunmpoBaHue
LUMKNoneHTaaneHa LUMKIoreKCMnoBbIM CNMPTOM B MPUCYTCTBUM LLENOYHOrO KaTanumsaTtopa C
LUenblo MonyvYeHus Ou-H-LMKIorekcunuuknoneHTagmeHa. Peakumss ocyulecTBneHa no
HWXecneaywLen cxeme:

R
+ 2 ROH — >

2 H,O
roe R = umkrnorekcun
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N3yyeHbl dusMKo-xuMmmnyeckmne nokasartenu CUMHTE3MPOBaHHOIO AN-H-
LIMKNOrEeKCUNUUKIIONEHTaANEHa; €ero  CTpoeHue  noateepxaeHo  metoaom  UK-
CNEKTPOCKOMUM.

MMonyyYyeHHbIN UMKNOANKUN3aMeLLeHHbI  LUUKIoneHTaaneH B ganbHenwem  6bin
MCNosib30BaH HamMu B Ka4yecTBe AMEHOBOro KOMMOHEHTa B peakuuu Ounbca-Anbgepa no
cnegyroLlen cxeme:

R
COOH
é . E — L COOH
/o
R T A

\O_n-C8H17

OnpegeneHbl PU3NKO-XUMNYECKME MOKa3aTeNn CUHTE3MPOBAHHOIO agdykra U U3yyYeHo
cTpoeHne metogom NK-cnekTpockonuu.

MMoNy4YeHHbIN  H-OKTUIIOBBLIN  MOHO3MP  AULMKIOrekcunHopbopHeHankapOoHOBOM
KACnOoTbl  ObIN  MccnegoBaH B KayecTBe  [enpeccaTOpHOW, aHTUOKCUOAHTHOW U
LeTaHMNOoBbIWAKLWEen NpUcagkm K rugpooyvmLLEHHOMY AM3eribHOMY Tonnuey. Pesynbtathl
nccrnenoBaHun npeacrasneHsl B Tabn. 1,2

Tab6nuua 1
M3yyeHune genpeccatopHbIX CBOUCTB CUHTE3UPOBAHHOIo MOHO3chupa
lMokasaTenu CuHTE3npoBaHHbIN MOHO3UP M'maopoounweHHoe
0.01% 0.03 % 0.05 % aunsernbHoe Tonnmeo (6e3
’ ’ ' npucanok
Temnepartypa °C

NOMYTHEHUSA MUHYC 8 MUHYC 9 MUHYyC 12 MUHYC 9
3acTblBaHu4A MUHYC 14 | MuHYyC 17 | MuUHYyC 22 MUHyc 20

Tabnuua 2

N3yuyeHne aHTMOKCUAAHTHbLIX CBONCTB CUHTE3UPOBAHHOIO MOHO3dMpa npu
KOHueHTpauun 0,004 %

MNokasatenu 'mapooyneHHoe gmnsernbHoe Mocne pobasneHus agupa
Tonnueo (6e3 npucagok)
TepmookucnutenoHas
CTabunNbHOCTb,
KOnn4ecTtBO OCajkKa, 914 9,6

mr/100 mn Tonnuea

Kak BuaHO 13 npvBeaeHHbIX Tabnuu, Hauny4dwne pesynbTaTbl HabnoaawnTca B cny4vae
NPUMEHEHUS MONTyYEHHOro MOHO3(hMpa B Ka4YecTBe AenpeccaTopHON NpUcagku, Torga Kak
ero BNMAHME Ha aHTMOKCMOAHTHblE CBOWCTBA MMAPOOYMLLEHHOTO OU3ENbHOro TOMnnvBa
CYLLECTBEHHO He OLLyLLaeTCs.
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Takum 06pa3oM, CUHTE3NPOBAHHLIN MOHOIOUP  AULMKIOreKCUNHopbopHeHanKap-
GoHoBOW KMCNOTbl Npu koHueHTpauusx 0,05 % moxeT ObiTb MCNOMb30BaH B Ka4yecTBe
AenpeccaTopHon Jo6aBKM K AM3eNbHOMY TOMMMBY.
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MHOIMO®YHKLUUOHANBHbLIE OOBABKU K AU3EJIbHBIM TOMJIMBAM HA
OCHOBE PACTUTENBHOI'O CbIPbA U MHOITOATOMHbIX CIMTAPTOB
B.M.A66acoB, T.A.MammagoBa, 3.3.MacbimoB, LU.A.AngbliHOBA,
A.®.TarveBa
WHcmumym Hegbmexumu4decKkux ripoyeccos um. akad. Fo.I.Mamedanuesa HAH
AzepbalidxaHa
shebnem.ajdynova@mail.ru

PactutenbHoe cbipbe, Gnarogapsa cBoen BO30OHOBNSAEMOCTU, OTCYTCTBUIO B €ro
COCTaBe Cepbl N KaHLUEPOreHHbIX YrineBogopoaoB ABNSETCS NOAXOASLWEN anbTepHaTUBON
HePTAHOMY B MfaHe CO34aHWA Ha €ero OCHOBE pPasfUYHbIX KUCITOPOACOAEPKALLMX
NpOAYKTOB AN HedhTeXmMum 1 HeptenepepaboTku.

[na ncnonb3oBaHUsA B COCTaBe AM3erbHbIX TONNMB Hanbonee pacnpoCTpaHEHHbIM
NPOAYKTOM, MOfy4aeMbiM Ha OCHOBE PaCTUTESbHOMO Chipbsl (2 MMEHHO, pacTUTENbHbIX
Macen U UX XUPHbIX KUCHOT), SABMNSKTCA WX CNOXHble 3upbl, Hanpumep, 3TUNOBbIe-
METUNOBblE 3UPbI XXUPHbIX KUCMOT pacTUTENbHbLIX Macen, unu éuoamsens), KoTopble, B
OTNNYMe OT NpPOCTbiX 3UPOB (Hanpumep, MEeTWUN-, ITUN-TPET-OYTUNOBLIX, OOLIYHO
pobaBnsieMblX TONMbKO B OEH3MHOBbIE TOMMMBA), HE MPUMBOOAT K CHUXKEHWUIO LLeTaHOBOIro
yncna M 3aMETHOMY CHWXKEHWIO HU3LWEWN TennoTbl cropaHus 6narogaps ANUHHOMY
yrneBoOAOPOAHOMY paauKany B UX MoOSiekynax.

OpgHako AOna MnonyyYeHus CROXHbIX 3(UPOB pacTUTENbHbIX Macen Hapsgy C
MCNONb30BaHMEM OOHOATOMHbIX CMMPTOB BO3MOXEH MPOLECC MOMyYeHUsT TMMKONEBbIX
3(PMPOB XUPHBIX KUCIMOT pPaCTUTENbHbLIX Macen, WHTEPECHbIX C TOW TOYKM 3PEHUS, YTO
Hanuune pononHuTenbHon OH-yHKUMOHANBHOM rpynnbl B COCTABE MX MOSEKYST MOXET
obecneunTtb OOMNOMHUTENbHbIE MPEUMYLLECTBA WCMNOMb30BaHMUS MOMYYEHHbIX 3(PUPOB B
KayecTBe 000aBKM K AM3€NbHbIM TONNIMBAM.

YuuTbiBas  BbleckaszaHHoe, Obina noctaBfneHa 3agjaya  CuMHTE3a  MOHO-
3TUNEHINNKONEBbLIX 3COMPOB TPUIMNLEPUAOB PancoBoro pactutensHoro macna (MO3PM) u
nccnegoBatb BNusiHne cogepxanus OH-rpynnbl B MX MONEKynax Ha CBOMCTBA MONy4YaeMbIX
3hbmpoB 1 aKcnnyaTaumMoHHbIE CBOMCTBA NOSTyYaeMblX KOMMO3MUMOHHbIX AN3ENbHbLIX TOMNB
(tabn.1).
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Taoauna 1

KauyecTBeHHble Noka3aTenum KOoMMayHAOBUCXOAHOM An3enbHOW dpakuum
npu coaepxaHmm B Hen3-10 % MOHOITUNEHINUKoneBbIX 3¢hMPOB pancoBOro Macna

VicxonHas CopepxaHue
MokasaTenu [nsenbHas MOHO3TUSTEHTTIMKONEBbLIX
3dMpoB pancoBoro macna
dpakuma

3 5 10
MnotHocTb npu 20°C, Kr/m® 849.5 852.,4 855,8 | 858,3
dPpakuMOHHLIN cocTas, °C
50 % neperoHseTca npu 280 275 278 280
90 % neperoHsieTcs Npu 335 340 343 350
96 % neperoHsieTcs Npu 350 355 358 360
WopHoe uucno, r 1,/100 r Tonn. 0,18 1,19 1,86 2,54
KuHemaTtuyeckas BsaskocTb npu 20 °C, mm?/c | 3.23 4,01 4,26 5,01
Temnepatypa Bcnbiwku °C 73 75 77 79
KucnotHocTb, Mr KOH/100 cm? Tonn. 0,01 0,23 0,41 0,56
Temnepatypa 3acTbiBaHus, °C -36 -34 -30 -25
Temnepatypa nomyTHeHus:, °C -28 -26 -20 -17
YrnesogopoaHbln coctae, % macc.
apomaruyeckme 21,23 19,80 18,1 17,2
napadguHo-HapTEHOBbIE 78,52 77,75 77,78 | 77,85
HenpegesibHble 0,25 2,65 4,12 4,95
KokcyemocTtb 10 % ocTaTtka % macc. 0,015 0,0017 | 0,0020 | 0,0023
g“;)agsg:;a.me dakTnu4eckmx cmon Ha mr/100 5 83 101 11.0
O6uee cogepxxaHue cepsbl, % macc. 0,012 0,011 0,010 | 0,009
3onbHoCcTb, 10* % macc. 9 8,0 4.1 3,1
Huswas Tennota cropanus, KOXK/Kr 43320 42650 42520 | 41680
LleTaHoBOE 4mncrno 47 47 47 48

Kak BMOHO 13 npeactaBneHHblX B Tabn. 1 gaHHbIX, JobaBneHne B COCTaB UCXOOHOM
ansenbHon dpakumn  3-5-10% MOHOSTUNEHINUKOMNEBLIX 3UPOB pPancoBOoro Mmacna
GnaronpuATHO CKa3blBAETCS Ha KAYeCTBEHHbIX MOKasaTenax MnosflydYeHHbIX KOMMayHOoB.
Tak, yBennumBaeTca TemnepaTtypa BCMbIWKM Ha 2-6 °C, 4YTO XOpOLIO C TOYKM 3peHUs
noxxapHon 6e30nNacHOCTN, YMEHbLUAETCA CoAepXaHue cepbl M apoMaTUYECKMX
yrneBOAOpOA0B COOTBETCTBEHHO A0GaBNEHHOMY KONMMYeCcTBY MoOfyveHHbIX acmpoB. Bece
oCTanbHble Mnoka3aTenu MONyYEeHHbIX KOMMayHOOB OCTalTCsA B COOTBETCTBMM C
TpeboBaHUAMM CTaHOapTa Ha An3enbHble TONNMBA.

OAQHOBPEMEHHO MPOUCXOOUT YIy4ylEeHMM CMasbliBalLLMX CBOWCTB KOMMAyHOOB Ha
OCHOBE WCXOOHOW Au3enbHOW dpakumm W STUMEHITIMKONEBbLIX 3(MPOB YyXe npu
cofepxaHuy nocrnegHnx B coctase amsernsHoun dpakuun 0,0025-0,0050% macc. (tabn.2).

Tabnuua 2

MpOTUBON3HOCHLIE XapaKTEPUCTUKN UCXOAHOWN An3ernbHbIX (hpakuun npu
copgepxaHum B Hew 0,0025-0,010 % sTuneHrnukoneBbIX pancoBOro macna

KoMAavHIb, KoHueHTpaunsa nobasok, % macc.
yRA 0,005 | 0,050 | 0010 | 0,10
|/|CXO,D,HaFI an3eribHasa CbpaKLl,I/IFI ,EII/IaMeprI nATeH U3HOCa, MM
MO3PM 0,560 0458 | 0431 | -
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Tak, ecnu ana McxogHon Am3eribHOW bpakumm anameTp NATHa U3Hoca COCTaBnseT
0,680mm, TO npu gobaeneHun B ero coctaB 0,0025% M33PM nponcxoauT yMeHbLUIEHNE
nsiTHa nsHoca o 0,560 mm. [1ns gocTmxkeHns HeobxoanMMoro MMHUMyMa auamMeTpa NsaTHa
nsHoca 0,460 mm Heobxogumo pgobasneHne 0,05-0,01% macc. MOHOSTUNEHINIMKONEBBLIX
3¢hmnpoB pancoBoro macna.

B cooTBeTCTBMM C MOMYyYEHHbIMW [OAHHLIMA  MOHOJTUMEHINIMKONEBbLIE  3UPLI
pancoBoro Macna MoryT ObiTb MCNOMb30BaHbl B KayecTBe pecypcocheperalowmx wu
NPOTUBOU3HOCHbIX 00ABOK K AM3€ENbHbIM TOMNSIMBaM.

TOBIii NEFT TURSULARI 9SASINDA YENi ANTIOKSIDANTIN SINTEZi
N.F. Sadiyeva, S.A. isgandarova, Y.P. Cerepnova, L.M. faendiyeva,
E.M. Quliyeva, V.R. isgendarova
AMEA akad. Y.H. Memmadaliyev adina Neft — Kimya Prosesleri Institutu
e-mail: utal980@inbox.ru

ikiatomlu spirtlerin tebii neft tursulari (TNT) asasida sintez olunmus qgarisiq diefirlori
dizel yanacaginin termooksidlagsma stabilliyini xeyri yaxsilagdiran antioksidantlarin sirasina
daxildir. Antioksidantlarin gesidlarinin artiriimasi maqgsadi il tezisda TNT, kapron turgusu va
trietilenqlikol (TEQ) xammal goturdlmakle texniki ZnO katalizatorunun istiraki ile yeni
antioksidantin sintezi va tadqiqi gosterilmisdir. Reaksiya bir marhalede asagdidaki sxem Uzro
aparilmisdir:

kat, TO ]
HO-(CH,),-O(CH,),0(CH,),-OH + 2RCOOH m» ROCO-(CH;),0(CH,),0(CH;),0COR
-2 Mo
burada: R-TNT-nin; R — CsHa11-in radikallaridir.

Trietilenglikolun garigiq diefirinin an ylksak ¢iximi (91%, nazariyye gore) musahida
olunan optimal seraitin segilmasi maqgsadi bir sira tedqigatlar apariimis temperaturun - 110-
120°C, komponentlerin molyar nisbatinin - tursu:spirt — 2:1,5, ZnO Kkatalizatorunun
migdarinin — 2 % katle (tursuya nazaran) oldugu muayyanlasdiriimisdir. Segilmis optimal
soraitde garisiq diefirin sintezi aparilmis ve asagida gdsterilmisdir.

- garisdirici, termometr va Din-Stark suayiricisi ila techiz olunmus kolbaya 45 q (0,3
mol) TEQ, 47,8 q (0,3 mol) TNT, 23,2 g (0,2 mol) kapron tursusu, 1,42 q (0,02 mol) texniki-
ZnO katalizatoru va 82,2 q (1,05 mol) toluol yUklanmisg, reaksiya 3,5 saat davam etdirilmis
va TEQ-in geyri-simmetrik diefirinin fiziki-kimyavi gdstericileri — qovulma temperaturu 190-
240°C/ 10,64-10% MPa, T.a - 0,5 mg KOH/q, S.8.nesab. — 242 mq KOH/q , kin.0zllllk -14,0
mm?/san, 20°C, np?°-1,4568, p42°- 0,9799 tayin edilmisdir.

Trietilenglikolun TNT ve kapron tursusu asasinda geyri-simmetrik diefirinin IQ-spektri
Almaniyanin BRUKER firmasinin istehsali olan “Alpha” iQ - Furye spektrometrinds gokilmis
va asagidaki udma zolaqglari misahida olunmusdur:

952 sm1 - tsiklik halgenin C-H rabitasi;
1042 sm* - C=0 slagasinin valent reqgsi;
1108, 1127, 1173, 1251, - murakkab efirin C-O-C slagesi;
1287 sm1

1739 smt? - miurakkab efirin C=0 slagasi;

1349, 1378, 1419, 1455 sm* - CHs, CH2 ve CH gruplarinin C-H
rabitasinin deformasiya reqgsi;

2869, 2925, 2954 sm? - CHs, CHz2 va CH gruplarinin C-H
rabitasinin valent raqsi;
3532 sm! - O-H grupunun O-H rabitasinin valent regsi.
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TEQ-in TNT ve kapron tursusu asasinda alinan qarisiq diefirinin dizel yanacaginin
(D/Y) termooksidlesma stabilliyine tesiri 120°C - da 4 saat muddatindse JICAPT aparatinda
yoxlaniimis va muayyan olunmusdur ki, sintez olunmus diefiri 0,004 % kut. gatiliqda 100 mi
hidrotamizlenmis D/Y-ya elave etdikda ¢okintunin miqgdari mivafig olaraq 8,6 mqg-dan
“1,0"-a gadar enmigdir. Alinmig naticalera asaslanaraqg tedqiq olunan qarisiq diefir dizel
yanacagina samarali antioksidant kimi taklif oluna bilar.

NOJNYYEHUE NMIEHKOOBPA3YKLWEINO BEWWLECTBA HA OCHOBE ®PAKLIUA 130-
190°C XXUOKOIo NPOOYKTA NMUPOJTU3A
Y.P.l'yp6annsbi!, A.A.NacaHoB!, Y.K.Pacynos?
1A3epbatidxxaHckul 2ocydapCcmeeHHbIl yHugepcumem Heghmu U rpoMbIWIeHHOCMU
2MHcmumym Hegbmexumudeckux rpoueccoes um. akaod. K0.I.Mamedanuesa HAH
AzepbalidxaHa
E-mail: gurbanli.ulviyya@mail.ru

Mpobnema HaxoXageHus KBanMUUMPOBAHHbLIX MyTEW NPaKTUY4eCKOro NpUMEHEHWS
NOBOYHBIX MPOAYKTOB BTOPUYHOW MNepepaboTkn HedpTn ABNAeTCs BeCbMa akTyarbHOM
3agaden HedpTeEXMUN.

Mcnonb3oBaHne NpoayKTOB BTOPUYHOM nepepaboTkm HedTU C 3KONOrmy4eckon u
9KOHOMMYECKOM TOYKM 3pEeHUs SBNSIETCA akTyanbHOW 3agadven. B nx coctaBe cooepxuTes
no 30% HenpegenbHbIX YrNeBogopoaoB, KOTOpble uccrnegoBaTensiMu UCMONb3YHTCHA B
KayecTBe ankunmpyrLwero areHTa B peakumsax ankunmposaHus deHona [1-3].

B HacTosiwen paboTe npuBedeHbl pes3ynbTaTbhl apuniankunmMpoBaHust eHona
dpakumen 130-190°C xumakoro npoaykra NMponu3a B NPUCYTCTBUM LEEONUTCOAEPKALLErO
kaTannsatopa KH-30. BsanmogencrBmem CUHTE3MPOBAHOroO rapa—apunankundeHona
YpOTPONUHOM NOfyYeHa rnapa - apunankungeHonammHHasa cMmona kotopas bina ucnoitaHa
B Ka4yeCTBE NNeHKoobpasyoLLero BewecTsa nakokpacodHoro marepmana (JIKM).

B kauectBe o6bekTa uccrnenoBaHus B paboTe Mcnonb3oBaHa LWIMPOKas pakums
nMpokoHgeHcaTta, nonyvyaemas Ha yctaHoBke Al — 300 B r. Cymraute. [Ana yBennyeHuns
KOHLIeHTpauMn HenpeaenbHbIX YrieBogopoa0B B COCTAaBE alKUIMPYIOLLEro areHta Hamm
ANa peakunm apunankunmpoBaHus B3sTa dpakumnsa 130-190°C nupokoHgeHcaTa. NMpu aTom
HenpegenbHocTb coctaBndaeT 30%.

Mockonbky B coctaBe pakummn 130-190°C nupokoHgeHcaTa M3 HenpenerbHbIX
yrneesogopoAoB B OCHOBHOM cogepxutcsa 32.18% ctupon, 5.96% a-metunctupon, 7.37%
BuHMNTONYyon, 4.28% MHAEH, peakumm ankunmpoBaHUN NPOTEKAET C HUMMW.

Xpomatorpaduyeckne wuccrnegosanua dpakumm 130-190°C  xugkoro npoaykra
nMposiM3a 4o U nocne peakuum apunankunmpoBaHnsa peHoIoM nokasanu, 4To B OCHOBHOM
B peakuuto BcTynaet ctmposn. CymmapHas KOHBEPCUSI HEHAacCbILWEHHbIX YrieBogopOoaOoB
coctaBnsiet 91.0%. [Mpn 3TOM KOHUEHTpauusi cTtupona B pakuum nocne peakumm
ymeHbLlaeTcs ot 32.18 0o 3.42%, T.e. nonyyYeHHbIn n-apunankundeHon Ha 95.4% coctout
n3 n—a— meTunbeHsundgeHona.

lNapa — apvnankundeHon nMmeet cnegyrowme PU3MKO-XMMUYECKUE MnoKasaTenu:
Temn. kuneH. 160-180°C / 10 mm pT. cT.; n3° — 1.5675; p5° — 0.9736; M.M.-200.

Ha ocHoBe r—apunankundeHona u rekcaMmeTuneHTeTpamMuHa CUHTE3UpoBaHa Ii-
apvnankundgeHonaMmmHHaa cmosia npurotoBrieHa Ha ee ocHoBe 50-55%-Haa amarnb U
onpegerneHbl (OU3NKO—MexaHuyeckne xapakrtepuctukn. OHM Bbinn  xapakTepe3oBaHbl
NMPOYHOCTHbLIMM CBOMCTBaMU, B YaCTHOCTU, Npy yaape u nsrnbe.
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FENOLUN ETILENIN Cs-C10 OLIQOMERL®RI iL® KATALITIK ALKILLOSM®
REAKSIYALARININ B9Zi XUSUSIYYOTL®ORI
G.C.Hasanova, C.Q.Rasulov, R.V.9dliyeva, M.C.Xamiyev,
K.S.9liyeva,$.R.Bagirova,G.$.Qurbanova
AMEA-nin akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri institutu
E-mail: gulwen.hesenova@inbox.ru

Hazirda senayeds istifade olunan polimer materiallara , yaglara ve yanacaqlara slave
olunan kimyavi alavalerin igarisinda alkilfenol terkibli kimyevi birlesmaler xlsusi yer
tutur.Bels ki,kimyavi alavalerin70%-dan ¢oxu mahz alkilfenollar asasinda alinir. Onlar ugurla
sonayenin asas sahelerinds istifade olunmagqgla,kend tsserrifatinda — bitkilarin
xastaliklarine, ziyanvericilora garsi istifads olunan pestisidlarin, insektisidlarin,herbisidlarin
alinmasinda yarim mahsul kimi semaleri naticaler vermigler. Butin bunlara baxmayaraq, bu
gun onlarin alinmasinda istifade olunan alkillesdirici agentlerle bagh ciddi problemler
yaranmigdir.Fenol ile alkillagdirici agent kimi genig istifade olunan polimerdistillatin diger
istifade sahsasi tapildigindan ( o, destruksiyaya ugradilaraq benzinlera slave olunur)
alkillasma sahasindas alkillesdirici agent qithgi yarandigi musahida olunur.

AMEA NKPi-ds alkilfenolyat sirkonil karboksilat katalitik sistemlar istirakinda etilenin
oligomerlesmasi prosesi hayata kegirilarek semarali giximla etilenin Cs-C10 oliqgomerlari (EO)
alinmisdir.Cs-C10 oliqgomerlari asagidaki fiziki-kimyavi xasselera malikdir: gaynama
temperaturu 100-170°C , n3° — 1.4981; pZ° -0.9073; m.k-120

Alinmis Cs-Ci0 oliqgomerlari tarefimizdan fenol ils alkillesma reaksiyalarina celb
olunmusdur.

Alkillasma reaksiyalarinda kationit KY-23, seolit tarkibli Seokar -2, modifikasiya
olunmus Seokar-2M , KH-30 , KH -30M katalizatorlarindan istifade edilmisdir.

para-Alkilfenolun samarali seraitini tapmaqg Ugun reaksiyanin temperaturunun,
muddsatinin, ilkin komponentlerin mol nisbatlerinin va katalizatorun migdarinin magsadli
mahsulun ¢iximina va segiciliyina tesiri arasdiriimisdir.Reaksiyanin temperaturu 80-140°C,
muddsti 2-8 saat, fenolun EO mol nisbati 1:2+1:0.5 mol/mol , katalizatorun miqdari 5-20%
hadlarinda tedqiq olunmusdur. Miayyan edilmisdir ki, reaksiya temperaturunun 110-120°C,
muddsti 4.5-5.5 saat, fenolun EO-na 1:1.5 mol nisbstlerinde , katalizatorun 10-15%
(g6turalan fenola gors ) giymatlerinde para-alkilfenolun gétirilen fenola gére ¢iximi 74.2-
78.6%, segciciliyi ise magsadli mahsula gora 88.4-92.8 % taskil edir.

Alnmig para-alkilfenol agiq rengli 6zlUli maye olmaqgla asagidaki fiziki- kimyavi
xassslers malikdir. gaynama temperaturu -140-150°C/10 mm;c.st; n3’-1.5030; p2°-
0.9221;m.k.-215.

para-Alkilfenol xeyli sayda neft-kimya mahsullarinin alinmasinda yarim mahsul
olaraq poliolefinlera , yadlara ve yanacaglara semarali antioksidantlarin, stabilizatorlarin,
asqarlarin va s. alinmasinda shamiyyatli rol oynayacaqdir.
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Alinmis para-alkilfenolun alkilimidazolinlarle muxtslif nisbatlarde modifikasiyasindan
kompozisiyalar alinib dizel yanacaginda antioksidant kimi yoxlanilmaq ug¢un teqdim
olunmusdur.

para-Alkilfenolun urotropinle qarsiligh tesirinden para-alkilfenolamin qatrani
alinmisdir.Reaksiya 140°C temperaturda reaksiya naticasinda alinan ammonyakin tam
¢ixib qurtarnasi misahida olunanadak davam etdirilir.para-alkilfenolamin gatrani sarimtil,
toz sakilli, yumsalma temperaturu 106°C olan maddadir.

para-Alkilfenolamin gatrani lak-boya materiallarina o6rtikamalagatirici kimi taklif
olunur.

para-Alkilfenolun yeni istifade sahalarini miayyan etmek Ug¢ln onun asasinda
azot,fosfor fragmentli téremalarinin alinmasi sahasinda elmi-tadqiqatlar aparilir.

WCCNEOOBAHUE UHITMBUPYIOLLMX CBOUCTB
MOHOAKUIN(Cs-C12) PEHON®OPMAIbAErMAHbIX OJIMFTOMEPOB
MoaneunUMPOBAHHbBLIX UMUOA3OJIMHAMU HA OCHOBE KUCIIOT
MOJTIYYEHHbLIX U3 MAJIbMOBOI'O U XITOMNMKOBOIO MACEJ C NOJIMAMUHAMMU
H.P. AbaynnaeBa
UHcmumym Hegpbmexumu4deckux rpoueccos um. akad. Fo.I.Mamedanuesa HAH
AsepbalidxaHa
ab.narmina@gmail.com

MpumMeHeHne COBPEMEHHbIX CpPeAcTB MPOTMBOKOPPO3MOHHOIO OeUCTBUS Oenaet
pelaeMbiMi LUMPOKMI Knacc 3agad B obnactn 3awuTbl MeTannousgenuin B npouecce
Npon3BoACTBA, TPAHCNOPTUPOBKN B Pa3fNYHbIX KITMMaTUYECKMX YCIOBUSX N OSIUTENBHOro
XpaHeHuss Ha cknagax. [lytem npaBunbHOro nogbopa WHrMOBUPOBaAHHBLIX MaTepuanos
MOXHO CYLEeCTBEHHO pacLumpuTb obnactu NpPUMEHEHNS TPagaULMOHHbIX
aHTUKOPPO3MOHHbIX MaTepuanos, UCMOMb3ys UX Kak CPeaCTBO KOHCepBaLUN.

NccnepoBaHsbl NHrMBMpyoLne CBOMCTBA MoHoankusn(Cs-
C12)dpeHondopmanbaerngHbix onnromepoB (ADDO), MOANULNPOBAHHbBIX
MMMOA30SIMHAMUM Ha OCHOBE XUPHbIX KMCMOT BblAENEHHbIX M3 ManbMOBOro M XMOMNKOBOroO
macen (KKMaM, XKXM) ¢ nonuammHamm (MA) B TypbuHHOM macne mapku T-30 B
konimdyectBe 5 n 10%. AHanusbl nNpoBeAeHbl Ha cTanbHbIX NnacTtuHax mapkn 08O B
KnumaTtmnyeckon kamepe «Corrosion Box 1000E» B pexume KoHAEHCauMM BO34oyXa U Ha
nnactuHax mapkm CTt-3 B Mopckonm Boge um 0.001%-om BogHom pactBope H2SOs4 go
NOSIBNIEHNS NEPBbIX 04aroB KOPPO3UN.

MMngasonuHbl nonyyeHsl B3aMMOLENCTBMEM CMECHU XKUPHBIX KUCIOT NasibMOBOro U
XJIONKOBOro Macen € nonvamMuHamun - amatuneHtpuamuH (OA3TA), TpuaTuneHteTpamuH
(TOTA) n nonuatuneHnonuamuH (M3MA). MNMpu BbIBOpE MOMBbHBIX COOTHOLLEHNA UCXOLHbIX
KOMMOHEHTOB NPeayCMOTPEHO Hanuyne cBOOOAHbLIX aMWHHbBIX )parMeHTOB B COCTaBe
nmmaasonuHoB. CriegoBaTenbHO, MOJSIbHOE COOTHOLWEHWe kucrnoT K 1A cocTtaBnano B
cnyyae mcnonb3oBaHua OOTA n TOTA - 1:1, TIAMNA - 1-2:1. B npouecce moandukaumnm
ADPDO mogmdmkaTop ncnonb3oBaH B konundectse 0.1. n. 0.2 MOMb NO OTHOLLEHUIO K O4HOMY
MOJ0 arnkungeHonos.

B pesynbTaTe NpOBEAEHHbIX aHanu3oB YCTAHOBMEHO, YTO ANA UCCNeAoBaHHbIX
KOHCepBaLMOHHbIX Xngkocten cogepxawmx ADDO, MOANULMPOBaHHbIE
nmmngasonmHamm Ha ocHoBe XKIMaM un XXKXM ¢ O3TA npu oaANMHaAKOBOM MOSIbHOM
COOTHOLLUEHUN UCXOAHbIX KOMMOHEHTOB, C YBEJSIMYEHMEM MOJSIbHOMO KONnMn4ecTBa
mMoaudukaTopa no OTHOLLEHUIO K ankundgeHonam NPOAOIPKUTENBHOCTb
NPOTMBOKOPPO3MOHHOTO  adbdpekTa yBenuumBaeTcs. [Ona  aHanoruyHbix 06pasuos
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cogepxawmx AP0, moamdumumnpoBaHHble MnagasonuHamm Ha ocHoBe XKKIMaM n XXKKXM
c TOTA npy oOONHAKOBOM  MOJSIbHOM  COOTHOLUEHMM  WUCXOAHbIX  KOMMOHEHTOB
BbllLEYKa3aHHble rokKa3aTenn YyMepeHHO YyBenuuusalTcda. [Ona  KOHCepBaLMOHHbIX
xngkocten copepxawmx APPO, moanpuumpoBaHHblE WMMMOA30SIMHAMM Ha OCHOBE
KKMaM c¢ TM3MNA npu HeMsaMeHHOM  KonmyecTBe MoaudukaTopa Mo OTHOLIEHMIO K
ankundeHonamMm C yBernvyeHMeM MOJSIbHOro COOTHOWeHUA kucnoTa:lMA npu nonyyeHun
MoamdukaTopa ANUTENbHOCTb MPOTUBOKOPPO3NOHHOIO 3adpdpekta yMeHbluaeTcd. [Ons
aHanornyHblX  COCTABOB  KOHCEPBAUMOHHbLIX  Xuakoctem  cogepxawmx  APDO
MoaudnumpoBaHHble MMmuaasonnuHamm Ha ocHoBe XKXM ¢ T3lMA npu HensmeHHoM
KonnyecTse MoamurkaTopa no OTHOLLIEHMUIO K ankundgeHonam ¢ yBerimdyeHnem MOSIbHOro
cooTHoweHna kucnota:lMA npu nonyyvyeHun moaudukatopa ONUTESNbHOCTb 3dpdekTa
NPOTMBOKOPPO3MOHHOM 3alUMTbl yBenuumBaeTcs. HesaBucMmo OT cpedbl NPOBOAUMBIX
nccnenoBaHu y Bcex 00pasuoB C yBENMYEHNEM MPOLIEHTHOIO COAEpPXXaHUSA NpUCcagku B
macne ot 5 o 10% HabntogaeTcs He3HaunTenbHoe yry4lleHne NPOTUBOKOPPO3NOHHbBIX
csoncTB. Cpean nccnefoBaHHbIX B 3-X cpefax obpasuyoB KOHCEPBALMOHHLIX XUAOKOCTEN
HauNy4wmmMm 3adpeKToM NPOTUBOKOPPO3NOHHON 3alumTbl 06nagaeT cocTas, coaepalimm
TypbuHHoe macno T-30 n 10% APDPO moandpuumMpoBaHHOIO MMULAA30/IMHOM Ha OCHOBE
XKKMaM c M3l1A nony4yeHHbIMX NpUM MOMBbHOM COOTHoweHun 1:1. Bce mnccnegyembie
obpasubl NPeBOCXOAAT HOPMY COOTBETCTBYHOLLYIO MPUHATBIM CTaH4apTaMm, YTO AoKa3bliBaeT
LenecoobpasHOCTb NPOBEAEHHbLIX AKCNEPUMEHTOB.

ALUMINIUM V3 1,2-DiXLORETAN 9SASINDA KATALITIK KOMPLEKSIN
SINTEZi VO OKTEN-1-iN OLIQOMERL9SM8SIND® TaDQiqi
H.C.ibrahimov, K.M.Axundova, S.A.8lizade, F.S.Maemmad]i
AMEA-nin akad. Y.H.Maemmadaliyev adina Neft-Kimya Proseslari Institutu
Konul.akhundova83@mail.ru

Avtomobil senayesinde yuksak 6zlullys malik asadr donma temperaturlu sintetik
polialfaolefin slUrtkl yadlarinin perspektiv sintez Usullarindan biri da olefinlarin
oligomerlasdiriimasidir. Oligomerlasma proseslerinin  aparilmasi tGglin muxtalif tip
katalizatorlardan istifade edilir ve prosesin effektiv aparilmasi Ggln katalizatorlarin yliksak
aktivliye ve selektivliya malik olmasi, istifade olunan komponentlarin asan slda edilmasi va
marhalalerin minimumuma endirilmasi vacib sertlorden biridir. Bu maqgsadle aliminium
metall va 1,2-dixloretan asasinda katalitik kompleks sintez edilmis, muxtslif parametrlarin
prosesa tasiri dyronilmis ve onun igtiraki ile a-olefinlarin oligomerlosdiriimasi prosesi tadqiq
edilmigdir [1,2]. Katalizatorun sintezi prosesinde emale gelen qaz karbohidrogenloerin
xromatoqrafik analizi naticasinda muayyanlasdirilmisdir ki, aliminium metali 1,2-dixloretanla
murakkab mexanizm uzra qarsiligh tesirde olaraq AlCIs ve aluminium-alkilhalogenidlardan
ibarat yuksoak stabil aktivliya malik murakkab tarkibe malik katalitik kompleks amals gatirir.

Alinmis katalitik kompleksin igtiraki ile okten-1-in oligomerlagmasi prosesi aparilmig ve
prosese muxtalif parametrlarin -  temperaturun, reaksiya muddatinin, katalizatorun
gatiliginin tesiri dyrenilmisdir. Katalizatorun qatihdinin 0,5%kdut.-ya gadar artirilmasi okten-
1-in oligomerlesmasini suratlandirir. MUayyan edilmigdir ki, katalizatorun daha yuksak
gatiliglarinda oligomerlesma mahsulu genis molekul-kitle paylanmasina malik olur ve
gaynama temperaturu 400-450°C olan yag fraksiyasinin ¢iximinda azalma misahide
olunur. Blds edilan tacrubi naticelar asasinda oliqgomerlagsma prosesi Ugun optimal sarait
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muayyan edilmisdir: temperatur - 80°C, reaksiya muddati - 1 saat, katalizatorun migdari —
0,5%kat. Verilmis optimal seraitde katalitik kompleksin istiraki il okten-1-in oligomerlasmasi
zamani 87,6% kut. ¢iximla dar molekul-kutle paylanmasi ile xarakterize olunan ve 6zluluk
indeksi 116 olan 300-450°C intervalinda gaynayan yag fraksiyasi alinmisgdir.

Asagl donma temperaturuna malik olan (<(-35°C)) okten-1 asasli oligomerlar
keyfiyyatli muharrik yaglari kimi istifade edile biler.
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TSIKLOHEKSANTORKIBLI MANNIX 8SASLARI ANTIMIKROB ASQAR KiMi
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K.F. Hasanoval, K.M. &fandiyeva?
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Hazirda neft sanayesinde yaglara ve yanacaqlara talebat daha ¢oxdur. Yaglar ve
yanacaglarin istismari zamani, elece de saxlanildigda bdyuk kimyavi cevriimalera —
oksidlagsmaya, pargalanmaya, polimerlasmaya va s. maruz qalirlar. Bu mahsullari zerardan
gorumagin an effektli yolu kimyavi tUsuldur, bu zaman yag ve yanacaglarin tarkibina biosid
va funqisid asqarlar daxil edilir. Asqarlar canli hiceyralarin takcs inkisafini dayandirmaqla
yanasi, ham de onlari mahv eden maddalerdir. Onlardan dizgtn istifade edildikde neft
mahsullarinda mikrobioloji zadslanmalerin garsisi alinir, uzun muddst arzinds onlarin
texnoloji, fiziki-kimyavi xassaleri stabillesir [1].

Tarkibinda azot va bazi funksional gruplar saxlayan birlegsmaler ylksak tasire malik
derman preparatlari, yaglara, yanacaqglara antimikrob ve antioksidant tasirli asqarlar kimi
istifada olunur. Bu sahadas iglar coxdan aparilir, hazirda onlar 6z elmi ve praktiki aktualligini
itirmamigdir. Mannix reaksiyasi bu cur birlegsmalarin alinmasinda perspektivli Usullardan
biridir [2].

Toqdim olunan is tsikloheksanolun (I), formaldehidin (Il) va ikili aminlarin [morfolin (111),
ve azepan (IV)] arasinda gedan Mannix reaksiyasi osasinda sintez olunmus
tsikloheksanolun aminometoksi téremalarinin (V, VI) yag ve yanacaglara antimikrob asqgar
kimi xassalarinin dyranilmasina hasr olunmusdur.

Reaksiya asagidaki sxem Uzrs gedir:

+ CH,=0O+HN X ———» O\ A~ /~ \
\__/ -H,O o~ °N X
OH \__/

I I I, Iv V, VI

X =0 (Ill, V), CH2—=CH2 (IV, VI).
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Tsikloheksanolun aminometoksi birlesmalari (V, VI) 78-80°C temperaturda 4-5 saat
arzinde benzol muhitinda ilkin maddalarin barabar mol nisbatinds alinir. Birlegsmalarin (V,
VI) ¢iximi 69-75% tagkil edir. Alinan maddaler (V, VI) seffaf, spesifik goxulu mayelordir.
Suda hall olmur, ancaq Uzvi hallediciloerds (etanol, aseton, benzol, CCls ve b.) yaxsi hall olur.
Sintez olunmus maddalerin qurulus ve terkibi element analizi, iIQ, H ve 13C NMR
spektroskopiya Usullari ile tesdig edilmisdir.

Sintez olunmus birlegsmalar antimikrob asqar kimi 0.25, 0.5 ve 1% gatiliqda T-22 yag
ve Ai-95 yanacaginda sinaqdan kegirilmisdir. Test kultur kimi bu laborator stamlarindan
istifade olunmusdur: bakteriyalar — Pseudomonas aeruginosa, Mycobakterium phlei;
goObalaklar — Aspergillus niger, Cladosporium resinae, Penicillium chrysogenum.

Bakteriyalarin becarilmasi Ugun atli-peptonlu aqar (9PA), gobalaklar Ggln ise seamani
suyu aqari (SA) muhiti secilmisdir. Tadqiq olunan numunaler, hamginin etalon yad ve
yanacagdlara kutls faizlerils alava olunmusdur.

Tadgiq olunan birlesmalerin mikroorganizmlera qarsl asqar kimi effektliliyi onlarin
mikroorganizmlarin mahv etma zonasinin diametrine asasan giymatlandirilir. mahv olma
zonasinin diametri na gadar boyuk olarsa, bu birlesmanin antimikrob aktivliyi bir o gader
yuksak hesab olunur. Sinaglarin naticaleri, tadgiq olunan maddalerin va natrium
pentaxlorfenolyatin (etalon) biosid aktivlik gostaricileri asagidaki cedvalda verilmisdir.

Cadval
Alinan maddalarin antimikrob xassalari
o Mikroorganizmlarin mahv olma zonasi, sm
. < Yanacaq
. . = T-22yag (Benzin-95)
Birlesmanin § Bakteriya Gobalak Bakteriya Gobalak
qurulug formulu c (Pseudomonas | (Aspergillus | (Pseudomonas
2 aeruginosa, niger, aeruginosa, | (Cladosporium
Q Mycobacterium | Penicillium Mycobacteriu resinae)
o phlei) chrysoenum) m phlei)
O\ 1.0 3.2-35 1.8-2.0 - -
~7 N\
07N 0.5 2.4-2.6 1.2-1.2 2.2-2.3 2.8-3.0
\ 0.25 1.4-1.8 +++ +++ 1.5-1.8
Q 1.0 2.7-3.0 1.4-1.8 — —
OANO 0.5 2.0-2.4 1.0-1.2 2.0-2.2 2.6-2.8
VI 0.25 1.2-15 +++ +++ 1.4-1.5
Etalon 1.0 1.3-1.4 1.3-1.4 1.4-15 1.4-15
(Natrium
pentaxlorfenolyat | 0.5 0.7-1.0 0.7-1.0 0.8-1.1 0.8-1.1
Kontrol +++ +++ +++ +++

Qeyd: (+++) — mikroorganizmlarin inkisafi, (=) — sinaqdan kegirilmamisdir.

Cadvaeldan gorunduyu kimi, T-22 yaginda sintez olunmus birlesmaler (V ve VI) 1%
gatihgda uygun olarag 3.2-3.5 sm ve 2.7-3.0 sm bakterisid, 1.8-2.0 sm va 1.4-1.8 sm
fungisid tasir gostermigdir. A-95 yanacaginda ise sintez olunmus birlesmalar 0.5% qatiliqda
muvafiq olaraq 2.2—-2.3 sm ve 2.0-2.2 sm bakterisid, hamginin 2.8-3.0 sm va 2.6—-2.8 sm
fungisid tasir gostermisdir.
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Asgar kimi sinagdan kegirilmis bu birlesmaler yuksak bakterisid ve funqgisid xasse
gOstardiyi Uglin, yaglara ve yanacaglara antimikrob asqgar kimi tdvsiye edile biler.

1. Kapnoe K.A., 3aunHseBa A.B., l'epanHoB E.C., OnexHoBuy P.O., UrHaTtbeBa HO.A.
HedTtexnmna, 2019, Tom 59, Ne 5. c. 595-600

2. Mamepnbennn J.I'., TapxueBa [.3., Wbparmmnn C.UA., KaxpamaHoBa K.P.
HedtenepepaboTka n HedbTexnmms, 2020, Ne 1, c. 41-44.

a-METILSTIROL V@ 1-ALKENLORIN BIRGOOLIQOMERL3RININ SINTEZi v® NEFT
YAGLARINA QATILASDIRICI ASQAR KiMi iSTIFADS EDILM3SI
F.Y.9liyev, A.M.Hasanova
Azerbaycan Milli ElImler Akademiyasinin Gence Bdlmesi
email: aynurenagiyeva24@gmail.com

Muasir masin ve mexanizmler sart seraitds isladiklerindan, ilk névbada slrtki
yaglarinin termiki stabilliyine yuksek talablar ireli surtlir. Yaglarin stabilliyi ise onlarin
torkibinda istifada ediloen asqgarlarin termiki tesirloere garsi davamliliglari ile musyyen edilir.
Asqgarlara termiki stabillik vermayin ise an sada va sinanmis Usulu molekula aromatik
fragmentlor daxil etmakdir. OzIilUk- temperatur xasssleri, yoni 6zIilik indeksinin giymati
neft yaglarinin istismar keyfiyyatlarini xarakterize eden muhim gostaricilerdan biridir.Yagin
0zIUldk indeksinin giymatinin ylksak olmasi ve onun 6zlullyl temperatur tesirinden az
dayismasi onun daha keyfiyyatli olmasina dalalet edir. Bir qayda olaraq, bele yaglar alda
etmak Ugln asag 6zliys malik yaglarin terkibine 6zlulik asqarlar (adaten, polimerlar va
birgepolimerlar, hamginin onlarin garisiglar ve gevrilma mahsullari) istifade edilir. OzIllik
asqarlarinin yaglarin terkibine az migdarda (1-3% qatiligda) daxil edilmasi ile lazimi naticalar
alde etmak mumklindur. Yaglarin istismari zamani 6zlulik asqarlarinin destruksiyaya
ugramasi onlarin ¢atismayan cahatidir, belaki, naticada gatilasdiniimis yaglarin ézlaltyu
normadan asagi duasur [1,2].

Qeyd edilenlarla slagadar olaraq, neft yaglarinin 6zltluk indeksinin giymatini artirmaq
Ucun nisbatan asagdi molekul kutlali polimerler sintez edib, onlardan neft yaglarinin terkibinda
istifade etmak qararina galdik. Bu maqgsadls, adsatan, ali l-alkenlarin stirolla birge
polimerlarindan istifade edilir. Bele ki, aromatik birlegsmalar agiq zancirli karbohidrogenlara
nisbeten daha yuksak termiki stabillys malikdirlor. 1-Alkenlarin oligomer va
birgaoligomerlori neft yaglarinda yaxsi hall olurlar, ekoloji problem yaratmirlar ve asan
kimyavi modifikasiya edilerak coxfunksiyali polimer aggara ¢evrilo bilirlar. Onlar, adaten, ion
polimerlasma yolu ile sintez edilirlar. Stirol isa ion polimerlasmaya ¢ox hassasdir ve
asanligla neft yaglarinda hall olmayan homopolimer emals gatirir. Bu da 6z névbasinds asas
mahsulun homopolistiroldan ayrilmasi kimi texnoloji ¢atinlikler yaradir.

Bununla olagadar olaraq, 1-alkenlarin (heksen-1 ve okten-1) a-metilstirolla
birgaoligomerlarinin sintezi istigamatinds tedqgiqatlar aparilmigdir. Stiroldan fergli olarag a-
metilstirol birgaoligomerlesma zamani homopolimer omale gatirmir, yaqin ki, bu stirola a-
vaziyystde metil qrupunun daxil edilmasi, naticede metil grupunun ekranlasdirici tasir
gOstermasi ile alaqadardir.

Birge oligomerlesma BF3*O(C2H5)2 katalizatoru igtiraki ile apariimigdir. Muxtalif
amillerin, o cumladan, Kkatalizatorun va a-metilstirolun ilkin monomerler qarisiginda
migdarinin ve reaksiya temperaturun birgaoligomerlesma reaksiyasinin gedisina tasiri
oyrenilmisdir. Muayyan edilmisdir ki, alinan birgaoligomerlarin fiziki-kimyavi xassalarini
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muayyan edan asas amillor reaksiya temperaturu ve monomerlar qarisiginda a-metilstirolun
migdaridir ve bu amilleri dayismakle lazimi gostaricilera malik birgaoligomerler almaq
mumkundur. Tadgiq edilon monomer cutunin birgaoligomerlegsma prosesinde reaksiya
gabiliyyati teyin edilmis va gostarilmisdir ki, 1-alkenlarin a-metilstirolla birge oligomerloesmasi
zaman! alinan birgaoligomerlarin makromolekullarinda, 1-alken monomerinae uygun qurulug
vahidlarinin miqdari daha yuksakdir. Naticeda molekul kitlasi 1000-6000 intervalinda olan
birgaoligomerlar alinmisdir. Birgaoligomerin terkibinds a-metilstirol manqalarinin miqdari
10-15 % arasinda dayigir, ¢ixim ise 86-97%-dir [3].

Gostarilmigdir ki, sintez edilmis birgaoligomerlerdan neft yaglarinin terkibinds 15-20%
migdarinda hall etmakle 6zluluk indeksinin qiymati 96-104 intervalinda olan baza yaglari
almaqg mumukundar.

ODOBIYYAT
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TORKIBIND® MUXTOLIF FUNKSIONAL QRUPLAR SAXLAYAN QEYRI-SIMMETRIK
DISULFIDLORIN ANTIMIKROB XASSOLORININ TaDQiqi
F.Y.9liyev, S.M.9zizova
Azerbaycan Milli EiImler Akademiyasinin Gence Bélmasi

Odabiyyatdan malumdur ki, sintez olunmus birlesmalere muxtealif xassalar vermak
ucun funksional gruplardan ve bazi elementlardan, bu halda kikirdden genis istifada olunur.
Elementar kukirdden kend tasarrifatinda va bir ¢ox antimikrob maddslerin sintezinde
istifade olunur ki, bu da musbat naeticaler verir. Bu maqgsadle yeni sintez edilan geyri-
simmetrik disulfidlera muxtslif funksional gruplarin slave edilmasi yeni alinan asqgarlarin
surtkll yaglarinda istismar xuUsusiyyetlarina, xususile yeyilma, siyrilma, oksidlesma ve
antimikrob xassalarine maraq dogurur.

Aparilmig tadgiqat islerinde maqsad terkibinda kukird dasiyan fragmentlerle yanasi
muxtalif tebisatli qruplar olan bir sira disulfidloerin semarali sintez uUsullarinin islenib
hazirlanmasi, quruluslarinin maasir analiz Usullari ile tadqiqi ve surtku yaglarinda muxtalif
mangali mikroblarin, gobbalaklerin dagidici tasirine qarsi asqar kimi effektlarinin
arasdiriimasidir.

Muslliflerin hazirladiglari malum Usulla molekulda muxtslif funksional gruplar ve
kikurd saxlayan R-S-S-Ri1 kimi geyri-simmetrik disulfidler sintez edilmisdir.

Burada R=C7H15,

RI=CH3(1); C2H5(2); C3H7(3); C5H11(4); C9H19(5); C11H23 (6).

Sintez olunmus birlosmalarin fiziki-kimyavi xasssleri dyrenilmig, quruluslari ise IQ ve
NMR spektral analiz tGsullarindan istifade etmakle tesdiglenmisdir.

Sintez edilmis birlegsmalarin antimikrob xassalari M-8 yaginin terkibinds (TOCT 9.052-
88) 0,25-1% qatihigda dyranilmisdir. Sinaqglar Gg¢ln neft mahsullarinin gucli pargalayicisi
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olan Pseudomonas aeruginosa va Mycobacterium lacticolium temiz bakterial kulturlarinin
garigigi goturdimusdir. Fungisid aktivliyine gora temiz kultur névlerinden - Aspergillus niger,
Cladosporium resinae, Penicillium chrysegenum tatbiq olunmusdur.

Tadqiq olunmus birlesmalarin antimikrob xassalarinin effektliyi mikroorganizmlari
mahv etma zonasinin diametrinin (mm) boylkliylina gére muayyan edilmisdir. Zona na
gadar boyuk olarsa, asgarin antimikrob effektivliyi bir o gaeder yuksak olur.

Sinaglar naticesinda sintez edilmigs muxtelif tarkib ve fuksional qruplara malik
disulfidlerin surtkl yaglarinda mikroorqanizmlera qgargi biosid tasirlari askarlanmis,
gatiliglarinin artmasi ile tesir effektivliklarinin deyigsmasi muayyan edilmisdir.

Askar edilmisdir ki, tedqgiq olunan birlesmalar M-8 yaginda 0,25-1% gatiliqda biosid
xasse gosterirlar va onlarin effektliyi praktikada tetbig olunan natrium pentaxlorfenolyatdan
ustliindur. Bu birlesmalerin bakterisid effektivlikleri fungisid effektivliklarindan Ustindar.

Belalikla, sintez olunmus heptilalkanoildisulfidlerin antimikrob xassalarinin tadqiqinin
naticasi olarag musayyen edilmisdir ki, geyri-simmetrik disulfidlarin bakteriya va gobalaklara
gars!i effektivliyi bilavasitae onun terkibi ve qurulusundan asilidir.

CUHTE3 U CBOUCTBA COONIUITOMEPOB 1,2-HA®TOXWUHOHA C 4-
BUHUNMUWPUOUHOM
M.K.MupmexTtueBa, IN.C.AxmenoBa, M.P.ParnmoBa, M.M.U6parumoBa, 5.A.MamenoB
UHcmumym nonumepHbix mamepuanos HAH AsepbatidxdaHa
ipoma@science.az

lMpoBeneHa peakuus cononumepusaumm 1,2-HaPTOXMHOHA C 4-BUHUANMUPUAUHOM B
cpefe pasnuyHbiX pacteoputenier (beHson, aTtaHonm W Ap.) B MNPUCYTCTBUM pPasHbIX
KaTtanu3aTopoB (TpuaTtunamuH, nepekncb 6eHsonna u gp.) npyu temnepatype 303+313K.
Bbino BbISABNEHO, 4TO Haubonee a(PdeKTMBHLIM pacTBOpUTENEM SBNSETCS 3TaHOM, a
Katanusatopom — TpuatmnamuH (TOA). PesynbTaThl UK-, YO-cnektpockonuyeckux n MX-
aHanu3oB Nokasanu, YTo NPOAYKTbl cCONONMMepmusaumnm — 3To COONIMroMephbl, COCTosILLME U3
HaTOMMAPOXMHHBIX UM BUHUMNUPUAMHOBLIX 3BEHLEB, C MOMEKYMNsaApHOM maccon M, =
740+2180 n M,, = 600+1400.

C uenblo nonyYeHUs KOMUYECTBEHHbIX AaHHbIX O peakuMOHHOM CnocoBHOCTU
HapTOXMHOHA Npu cononumepusauun ¢ 4-BUHUNNUPUOUHOM Obina M3yvyeHa KuMHeTuKa
cononumepusauumn 1,2-HX ¢ 4-Bl1 B npucytctBum TOA B cpede aTaHona aunarto-
MEeTpUYECKNM MEeTOOO0M. BbiBegeHo KMHETMYecKoe ypaBHeHue npouecca
cononumMepusauuu:

W = k{[1,2 — HX], + [4 — BIT]o}" - [T3A]
roe: k —obuwas KoHcTaHTa ckopocTu, W — CKOPOCTb ConosiMmepusawmm

BbigBNeHHble  3Ha4yeHUss  HEeKOTOPbIX  KUHETUMYECKUX  MNapamMeTpoB  peakuuu

cononMmepusaunmn npmeeaeHsl B Tabnuue 1.

53


mailto:ipoma@science.az

Oli Quliyev 110

Tab6nuua 1.

KuHeTnyeckue napametpsbl cononumepusauum 1,2-HX ¢ 4-Bl B npucytcteun TOA B

3TaHone
Ne [HX]o [BIM]o [T3A]o TK W -10° k-103
n/n MOnb/n MOb/n MOb/n MOnb/n-c n/monb-c
1 0.25 0.25 0.01 343 1.47 5.4
2 0.25 0.25 0.01 333 1.04 3.9
3 0.25 0.25 0.01 323 0.72 2.7
4 0.25 0.25 0.01 313 0.48 1.8
5 0.15 0.15 0.01 323 0.275
6 0.30 0.30 0.01 323 1.12
7 0.40 0.40 0.01 323 1.7
8 0.25 0.25 0.02 323 1.41
9 0.25 0.25 0.015 323 1.04
10 0.25 0.25 0.005 323 0.33

E= 34.8 k[>x/Mmonb

Ha ocHOBaHUW pe3ynbTaToB U3YYEeHWA CTPYKTYpbl M CBOMCTB NPOOYKTOB CUHTE3a,
KMHETMKWN npoLecca, y4nTbiBas Npupoay NpMMEHsIEMOro Katannsaropa, B COBOKYMNHOCTU C
nuTepaTtypHbIMW  OaHHbIMKW, MPEeanoXeH MexXaHusM peakunm  Ccononvmepusaunu.
BbisiBNeHO, YTO B aKkTax MHULUUMMPOBAHUSA M pOCTa LUenu CyLIEeCTBEHHY pofb UrparT
KOMMSEKCbl MexXay MonekyrnaMmm HaTOXMHOHA U BUHUNNUPUOUHA.

Coonuromepsbl 1,2-HX ¢ 4-Bl1 — kopuyHeBble MOPOLLKM, XOPOLIO pacTBOpUMble B
NONSAPHbLIX OpraHUYecKMx pacTBopuTensx (3TaHon, auokcaH, OM®A, gumeTtuncynb-
dookena) n nnaeatca nog  Harpyskonm npu 393+415K. 3Tn coonuromepbl obnagatoT
AHTUOKCUAAHTHBIMU, aHTUIMMOKCAHTHBIMU N aHTUCTaTMyYeckumm csonctesamu. OHU MoryT
NPUMEHATBLCSA B NPUBOPOCTPOEHUN, INEKTPOHNKE U MeOULMHE.

MOHOAAAYKTbI ULUKNOMNPOMUITMETUN AKPUNNATOB C TUODPEHOJIOM B
KAYECTBE NPUCAOOK K CMA30O4YHbIM MACITAM
®.X.KOcudnu, N1.U.AnueBa, 3.H.Axmepos, IN.A.PamaszaHoB
Cymeaumckul eocydapCcmeeHHbIl yHUsepcumem
e-mail: feride-yusifli@mail.ru

B nocnegHee Bpemsi Bce Gorblle BHMMaHWe yaensieTca noucky u paspaboTke HOBbIX
BMAOB BbICOKOI(P(EKTMBHbLIX CMa304HbIX MaTepuanos. TpaguuMoHHbIM W Haubonee
NepCcrnekTUBHbLIM MyTEM peLleHns Takon 3afayun ABNsieTcs nermpoBaHne CMa3oyHbIX Macen
pasnu4HbIMK Npucagkamu, fobaBneHne KOTOPbIX NO3BONAET YAYYLLNTb AKCNIyaTaunOHHbIE
CBOMCTBA.

B HacTosiWee Bpem4 B Ka4ecTBe NpMcagok K Mmacnam B OCHOBHOM HaLUW COeANHEHNS,
coepxalyme B CBOMX MOJieKynax ogHOBPEMEHHO HECKOSbKO reTepoaToOMOB Ui MOMAAPHbIX
yHKUMOHarbHbIX rpynn. [Ons nonyvYeHns HOBbIX BbICOKOIMMEKTUBHUX MNPUCagoK K
CMa304HbIM Macnam npeacTaBnseT MHTepec CUHTE3 W U3yYeHMe  CBOWCTB
cepocoaepXxalmx agayKToB € pasnnyHbIMU pparMeHTamu.

B npencrtaBneHHon paboTe npuBoAATCS peaynbTaTbl CUHTE3a MOHOALAYKTOB
TUObeHoNna C  uuknonponunMeTun3amMeLlleHHbIM1U  akpunataMmm U UCNOoSib30BaHue
NOSTyYEHHbIX CepocofepXallnx cCoegMHEHNN B Ka4ecTBe NpMcagoK K CMa3oyHbIM Macnam.

CuHTe3 cepocoaepxalumx afaayKToB OCYLLECTBIEH npucoeanHeHnem TrodeHona K
CUHTE3UPOBAHHLIMM HAMW LIMKIONPONUIMeTUn3aMeLLeHHbIMU akpunaTtamMmm B NpUcyTCTBUK
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pagukanbHOro MHUUMaTopa AuHUTpuna aso-buc-nsomacnsHom kucnotbl npu 70°C no
cnegyroLlen cxeme:
PhSH + CH,=CH — PhSCHg—(lin

NcnbiTaHne nony4eHHbIX MOHOAAAYKTOB B Ka4eCcTBE NPUCAAOK K CMa30YHbIM Macnam
NpoBEeOEHO B X CMECU C AUCTUNATHBIM MaciioM BbICOKOM O4MCTKM Mapkun BM-1.

MpOTUBOM3HOCHBIE W NPOTUBO3aUPHbLIE CBOMCTBA CUHTE3UPOBAHHLIX aadyKTOB
N3yYeHbl Ha YeTbipeXLLapuKoBOM MaLUUHE TPEHUS.

BbisiBNEHO, 4YTO MCMbITaHHbIE COEAMHEHUS YrydlaT CMmasblBaloline CBOWMCTBA
6asosoro macna. CornacHo JaHHbIM UCMNbITaHWUIA, BBeAeHWe afayKToB B 6a30BOe Macno B
Konuyectee 2-5 macc.% nNpuMBOAUT K MOBbLIWEHNIO YPOBHS 3aegaHna ot 600 H, 4Tto
xapakTtepHo anga 6asosoro macna go 2000 H.

MonyyeHHble AaHHble CBMOETENBCTBYHOT O TOM, YTO B M3Yy4YaeMbIX YCIIOBUSX TPEHUSA
agayKTbl 3aMeTHO  ynydwarT MNpoTUBO3aaupHbIE UM MPOTMBOM3HOCHLIE MOKasaTenu
CMa304HOW KOMMO3NLIUN.

YCTaHOBNEHO, 4YTO MO KOPPO3MOHHOWM CTOMKOCTM U NO WU3MEHEHUAM BSI3KOCTU
KOMMNO3MUMN C UCMOSMb3yEMbIMN aaayKTaMn UMEKT 3HaYMTENbHO Nydllne CBOWCTBA, YeM
KOMNO3MUMN C U3BECTHLIMWU npucagkamu. B pesynbTaTe NpoBeAeHHbIX uccnenoBaHumn
BbISIBIIEHO, 4YTO [MOJlyYEHHbIE CepocoaepXxalume MOHoanayKTbl 0bnagarT BbICOKMMMN
NPTUBOU3HOCHBLIMI 1 MPOTUBO3aAVPHLIMN CBOMCTBAMM U BbICOKOM TEPMOCTAOUNBLHOCTHO, U
MOryT 6bITb MCNONb30BaHbl B KAYECTBE NPUCaAoK ANs co3aaHnsa adEKTUBHBIX CMA304HbIX
KOMMNO3ULINA.

MALON TURSUSUNUN MONOAMIDLORININ HIDROTOMIZL3ONMIS DiZEL
YANACAQLARININ OKSIDLOSM® XASS9SIN® TOSIRININ TaDQiQi
V.M.Abbasov, F.X.9liyeva, S.Q.9liyeva, G.F.Mammadova, S.F.Cabbarli,
E.M.Quliyeva
AMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri institutu
E-mail: sitare_4@mail.ru

Son iller atraf muhitin muhafizasi ile alagadar olaraq bitin motor yanacaglarina, o
cumladan dizel yanacaglarinin keyfiyyat gostericilarina sert taleblar qoyulmusdur. ©sasan
AVRO-4, AVRO-5-in talablarina cavab veran dizel yanacaqglarinda kuakurdin migdari 50
ppm-10 pm-dak, aromatik karbohidrogenlarin miqdar 10 % kutl-dan ¢ox olmamalidir. Bu
goOstariciloer senayeda hidrotemizleama proseslari tatbiq etmakla alds olunur. Digar terafdan
hidrotamizlenmis dizel yanacaqglarinin terkibindaki sathi aktiv maddaler tam tamizlendikda
yanacaglarin termooksidlagma stabilliyi, yaglama kimi istismar xassaleri pislesir. Bu
gOstaricileri yaxsilasdirmaq dcln hidrotemizlenmis dizel yanacaqlarina az migdarda
asqarlar slaves edilir.

Hidrotemizlenmis dizel yanacaglarinin oksidlesma zamani amalagalen ¢okuntlinin
migdarini azaltmaq magqgsadi ile fenol téremalarinden istifade edilir [1].Bu asqarlar yanacaga
0,005-0,01% kdtle hesabi ile halledicide hall olunarag salave edilirler. Onlar
coxkomponentlidirler (2,6-ditretbutil-4-metilfenol, ekranlagsmis fenolun azot ve kikurdli
téramalari ve Uzvu halledicilar-toluol,ksilil, alifatik spirtler ve s.), yanacaqda laylanma amale
gatirirlar. Azotlu ve kukurdlu fenol toremalerinin slavenin terkibinde olmasi ekoloji cehatden
arzuolunmazdir, bu zaman amala galan ¢okuntinin migdari 0,93-0,99 mq/100ml tagkil edir
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ki, bu da keyfiyyat gostaricisi baximindan semarali deyil.
Antioksidlasdirici aggar kimi malon turgusu (MT) monoamidleri sintez edilmisg, alinmis
birlegmalerin fiziki-kimyavi xasselari dyranilmisdir.

/o)
V4 29
cZ oH c> NH - (CH,),—CHj;
/ t /
CH, +NH,—(CH,),—CH; ——— CH,
-H,0O N
C—OH C—OH
AN X
o o

harada ki n=3-8

EN iSO 12205 [2] telsbatina uydun olaraq hidrotsmizlenmis dizel yanacagdinda
termooksidlesma stabilliyini teyin edarken emale galen ¢okuntinun migdari 100 mil-de 2,5
mqg-dan ¢ox olmamalidir. MT-nin monoamidlari hidrotemizlenmis dizel yanacagina 0,004 %
migdarinda alave edilmis (FTOCT 9144-79), hazirlanmis kompozisiyalarin JICAPT cihazinda
120°C temperaturda, 4 saat middstinde mis I6vhenin istirakinda sinagi aparilmisdir.
Asqarsiz hidrotemizlenmis dizel yanacaginin terkibindeki ¢okuntinun miqdan 4,5
mq@/100ml-a, asqar slave olunduqda ise 2,3-0,1 mqg/100ml-a qader asagdi dusmusdur.

Belalikla, sintez olunmus MT-nin monoamidlari hidrotemizlenmis dizel yanacaqlarina
antioksidant kimi tovsiye oluna biler.

ODOBIYYAT
1. Patent RU Ne 2042709 ,1995 il

2. B.M.KanyctuH. HedTaHble 1 anbTepHaTUBHbBIE TOMNNMBA C Npucagkamu n gobaskamum
. M.KonocC, 2008, cTtp.230

MALON TURSUSUNUN MONOAMIDLORININ INHIBITOR-BAKTERISID
XASSOLORININ TaDaQiqQi
V.M.Abbasov, F.X.9liyeva, D.B.Agamaliyeva,
S.F.Cabbarli, G.F.Mammadova
AMEA akad. Y.H. Memmedaliyev adina Neft-Kimya Prosesleri Institutu

E-mail. sitare_4@mail.ru

Neftcixarma ve neft emall sanayesinds hidrogen-sulfidi neytrallasdirmaq,
sulfatreduksiyaedici  bakteriyalarin  (SRB) inkisafini dayandirmaq, avadanliglarn
korroziyadan muhafize etmak ugln inhibitor—bakterisid reagentlarin sintezi taleb olunur [1].

Azotsaxlayan inhibitorlarin sulfatreduksiyaedici bakteriyalarin inkisafina va fermentativ
aktivliyina tesiri arasdirilmisdir. Bu inhibitorlar biosid tesire malik olub bakteriyalarin
inkisafini 91% azaltmisdir ve neft kamarleri Ggln istifade edilan bitum izolyasiyalarinin
torkibine alave olunmusdur[2].

institutumuzda aparilan tedgigatlarda esas meagsad tullantisiz ve sade texnologiya ilo
alinan, ekoloji girklanmaya sabab olmayan, kifayst gadar asagi qatiliglarda yiksak muhafize
tasiring, genis xammal bazasina, ¢goxfunksiyall tasire va SRB-ya garsi yuksak antibakterial
xassaya malik, igtisadi cahatden samarali yeni inhibitor—bakterisidlarin sintezi va onlarin
¢esidinin artirlimasindan ibaratdir.

Sadalanan slamatlera malik inhibitor—bakterisid almaq maqgsadile malon turgusu (MA)
va alifatik aminlar asasinda yeni monoamidlar sintez edilmis va alinmis maddalarin SRB-ya
garg! bakterisid xassaleri tadqiq edilmis (OCT 39-234-89) ve yuksek naticelar alde
edilmisdir. Alinan naticalar asagidaki caedvalde gdstarilmisdir.
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Tadqigatlar naticesinde musayyan olunmusdur ki, sintez olunmus MT-nin
monoamidlarinin 100, 150 mq/l gatiigh mahlullari 100% bakterisid tesir godstarerak
sulfatreduksiyaedici bakteriyalarin sayini milyondan sifra endirmig, bununla da hal-hazirda
totbig olunan senaye inhibitorlarindan daha ylksak effektiv naticalar géstermisdir.

Cadval
MT-nin Maddanin Bakteriyalarin sayi HZS Bakterisid
Ne o - ) miqdari )
monoamidlari gatiligi, C- (htceyre sayi/ml) effekti,
mq/l o
mq/l Z-%
1 2 3 4 5 6
50 10! 2.5 99.3
1 MT-nin 100 - - 100
monobutilamidi
150 - - 100
50 - - 100
5 MT-nin 100 - - 100
monoizobutilamidi
150 - - 100
50 10* 136 63.7
3 MT-nin 100 10? 34 90.9
monopentilamidi
150 10t 3.6 99
50 - - 100
4 MT-nin 100 - - 100
monoheksilamidi
150 - - 100
50 - - 100
5 MT-nin 100 - - 100
monooktilamidi 150 _ _ 100
50 - - 100
6 MT-nin 100 - - 100
monononilamidi 150 _ _ 100
Yoxlama-| 24 mq/l
8 Yoxlama-II 375 mq/l
9 Yoxlama-III 108 hiiceyrs sayi/ml

xlama | ve yoxlama Il nezarst maqsaedile gétiiriiimiis bakteriyasiz va bakteriyali mihitlorde
H2S-in migdarini gésterir. (Yoxlama I-SRB-siz miihitde H2S-in migdari- 30-32 mqg/l, yoxlama
[I-SRB-Ii miihitde H2S-in miqdari- 476 mq/l). Yoxlama-lll-Qidali miihitde bakteriyalarin sayi
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Beloalikla, MT-nin monoamidlari sulfatreduksiyaedici bakteriyalara qarsi inhibitor—
bakterisid kimi tovsiya oluna biler.
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BAKTEPULMOHO-UHIMBUTOPHBLIE CBOMCTBA HUTPOCOEOUHEHUW
CNNOXXHbIX 3®UPOB ANIKEHUNTAHTAPHbIX KACJIOT
\M.A.Mamep,'bﬂpoa\, B.M.A66acoB, ®.X.AnueBa, P.A.MamenoBa, [1.6.AramanueBa
UHcmumym Hegpmexumuyeckux lNpoyeccos umeHu FO.I.Mamedanuesa HAHA

email: fidan.mammadova.msu@gmail.com

B HedTAHOM  NpOMBbIWSEHHOCTM  ONA  OEUCTBEHHOro  npedoTBpaLleHus
MuKpobmonormyeckon koppo3nm  HedTegobbiBaowmx obopymoBaHuin,  nocnegHve
AecaATUNeTNs NpoBOAWNCL MOAENMPOBaHME, OLEHKa pucka M cTpaTernn ynpaseHus
BGuokopposunen [1-3]. Hanbonee 3 peKTMBHLIM crnocobom 3aWmThl oT
MUKPOBMONOrMyeckom Koppo3nm siBRAsieTCca co3gaHne bakrepuumaos-nHrmouTopos [4-8).

B  paHHom  paboTe  u3ydeHbl  BaKkTEPUMUMOHO-UHTMOUTOPHbLIE  CBOWMCTBA
HUTPOCOEONHEHUI CIOXHbBIX 3PUPOB ankeHUnaHTapHbIX kucnoT (AAK). ns onpegeneHns
BGakTepMUMOHbIX CBONCTB MHIIMOMTOPOB B SKCNepUMeEHTE bbin npuMmeHeH wrtamm 1143 Bnaa
«Desulfovibrio desulfuricans» cynbgaTtBoccTtaHaBnusaroLwmx bakrepun (CBB), koTopbii B
OCHOBHOM WHTEHCUBHO pa3MHOXaeTcs B nuTaTenbHou cpege «Postgate B». Ha nepson
CTaamn 3KCNepUMMeEHTa B NpeaBapuUTEsibHO CTEPUNN3OBaAHHBLIX Npobupkax o6bemom 20 mn
onpeaenunu, YTo KonmyecTBo GakTepuii B cpeae 6e3 nHrnbutopa coctaenset n = 108. [inq
aToro pasbaBrieHHble BGakTepuu coxpaHwunu npu TemnepatypHoMm mHTepsane 30-32°C B
TeyeHne 7-14 gHen. [anee B npobupkn ¢ Baktepusamu gobasunu BoOHblE PacTBOPbI
HuTpocoeanHeHun AAK ¢ koHueHTpauuen 50, 150 n 250 mr/n. MNpucytcteue CBB B cpene
onpegenunu cneaywowmm obpasom: npobupkn ¢ nutatenbHon cpepon «Postgate B» un
PacTBOPOM HUTPOCOEAMHEHUI nomecTunu B TepmocTtaT npu 30-32°C. 3awmTHbIn apdekT
ot CBb n3yyanu nytem HabnoaeHus B TedeHne 15 gHen. ObpasoBaHue H2S onpegensnu
noooOMeTpUYECKUM TUTpPOBaHMEM wuccriegyemblx obpasuoB no OCT 39-234-89. [pwu
KoHUeHTpaumm 50 wmr/n obpasubl okasanu MOMOXUTENbHOE BIUSHWE Ha cpedy B
npucytcteum CBB. C yBennyeHnem KoHUEHTpauun nHrmnbntopos B GakTepuanbHOM cpeae,
Bce HutpocoeamHeHus AAK yHmnutoxunm CBB B cpeae, nposienas 100%-HbIn 3alUTHBIN
achbdekT oT 6akTepuin. PesynbTaTthl aHanuaa 6akTepuumnaHO-MHIMOUTOPHbBIX XapakTepPUCTUK
HuTpocoeauHeHnn AAK npueeaeHsl B Tabnuue.
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Tabnuua
BakTepuunaHbin 3dphekT HUTpocoeanHEeHUN
Konnyectso
No CoenuHeHus c. GakTepui Cu,s» 581(TepVILI,VID,H
M/ (4ncno Mr/n bl 9P dEKT,
KneTok/mn) Z-%
1
HuTpocoeanHeHne MoHO-2- 50 10 >4 98.5
1 | oktunosoro acmpa MK (H-1) 150 10! 39 99
250 10! 3.1 99.2
1
HuTpocoeanHeHune an-2- 50 10 104 97.2
2 | oktunosoro acpupa M'AK (H-2) 150 10t 33 991
250 - - 100
HuTtpocoeanHeHne 50 10! 8.6 97.7
3 | aunoktunoeoro adupa MK (H- 150 10! 2.4 99.3
3) 250 i - 100
HuTpocoeanHeHne 50 10! 18.2 95.1
4 | MoHogoAdeunnoBoro apupa
rAK (H-4) el 150 10! 5.4 98.5
250 - - 100
HuTpocoeanHeHne 50 101 9.8 97.3
5 | anpopeuunosoro adupa MAK 150 101 1.23 99.6
(H-5) 250 ; ; 100
HutpocoeanHeHve 50 10t 22.1 94
6 | moHobyTunosoro acupa OAK 101 12.3 97
(H-6) 150 '
250 - - 100
1
HuTtpocoeanHeHne 50 101 9.6 9r.4
/ MOHOZO04EeLNITOBOro acpupa 150 10 4.7 98.7
OFK(H-7) 250 - : 100
50 10! 5.2 98.6
HuTpocoeanHeHue 101 29 992
8 anokTtunosoro acgupa OAK (H- 150
8) 250 - - 100
Tect — | 24 mr/n
Tect — |l 375 mr/n
Tect — Il 108 yucno KneTok/Mn

*B npobupke «Tecm |» konuyecmeo ceposodopoda 8 rnumamernibHol cpede be3 CBb
cocmaernisem 24 me/n, « Tecm Il» — konnudecmeo ceposodopolda 8 cpede codepxawelt CBb
— 372 me/n, a 8 «Tecm lll» nokasbieaem konudyecmeo bakmepuli 8 numamesibHol cpeode,
835mol 8 Kayecmee KOHmMpPOsibHO20 3HavyeHust (108 knemok/mi)

Cnucok nutepartypbl
1. Skovhus T.L., Eckert R.B., Rodrigues E. Management and control of microbiologically
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influenced corrosion (MIC) in the oil and gas industry — overview and a North Sea case
study. Journal of Biotechnology, 2017, Vol. 256, pp. 31-45

2. Singh M., Pokhrel M. A fuzzy logic-possibilistic methodology for risk-based inspection
(RBI) planning of oil and gas piping subjected to microbiologically influenced corrosion
(MIC). International Journal of Pressure Vessels Piping, 2018, Vol. 159, pp. 45-54

3. Taleb-Berrouane M., Khan F., Hawboldt K., etc. Model for microbiologically influenced
corrosion potential assessment for the oil and gas industry. Corrosion Engineering,
Science and Technology, 2018, Vol. 53, pp. 378-392

4. Ab6b6acos B.M., Mamenbennn 3.., Aramanuesa [.b., etc. CuHTE3 HeopraHn4eckux
KOMMEKCOB MPOM3BOAHBIX aMUA0aMNHOB HA OCHOBE CUHTETUYECKNX MaCNSAHbIX KUCMOT
N X BNUSIHNE Ha CEPOBOAOPOAHYIO KOPPO3MI0. N3BECTUA BbICLLUMX TEXHUYECKUX LUKOI
AsepbangxaHa, 2017, Ne 19 (3), c. 47-51

5. Abbasov V.M., Aliyeva L.l., Afandiyeva L.M., etc. Influence of imidazoline derivatives of
synthetic oil acids on kinetics of process of COg2-steel corrosion. Processes of
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6. A66acos B.M., Mamegbennun 3.I'., Aramanuesa [.b. ViccnepgoBaHne 6akTepmunaHbIxX
CBOMCTB  NPOW3BOAHLIX  WUMMAA30SIMHOB  CUHTETUMYECKMX  HETSAHbIX  KUCIOT.
HedTenepepaboTtka n HedbTexnmms, 2017, Ne8, c. 15-18

7. babaesa B.I., Mamenbennn 3.I'., AramanneBa [1.B. CuHTE3 komnnekcoB amuga
HOPBOPH-5-eH-2-kapOOHOBOWN KUCMNOThI C FTEKCUNXIOPUAOM U U3yveHne UX BNUAHUS Ha
npouecc 6uokoppo3un. lNpakTvka NPOTMBOKOPPO3MOHHOM 3awwmnTbl, 2019, Ne 24(4),
c.41-50

8. Mawmepbennun J3.I'., Napxnesa I'.3., N6parnmnn C.U. n gp. HopbopHeHcoaepxalumne
OCHOBaHMA MaHHMXa Kak wuHrMoutopbl 6Guokopposun, HedTenepepaboTtka w
HedpTexmmus, 2020, Ne 2, c. 20-23

UCCNEOOBAHUE BAKTEPULMOHBLIX CBONCTB AMUOO3®PUNPOB
ANKEHUNAHTAPHbIX KUCITOT
\M.A.Mamep,'bﬂpoa\, B.M.A66acoB, ®.X.AnueBa, ®.A.MamenoBa, [1.6.AramanmeBa
UHcmumym Hegpbmexumudeckux rnpouyeccos umeHu FO.I.Mamedanueea HAH
AzepbalidxaHa
email:fidan.mammadova.msu@gmail.com

Llenbto gaHHon paboTbl sBRASieTCA uccrnegoBaHuWe aHTUMMKPOOHOW akTUBHOCTU
aMmmaoB MOHO- 1 An3dUPoB ankeHunsHTapHblx kucnoT (AAK). B npobupku ¢ 6akrepusamm
(wtamm 1143 Bupga «Desulfovibrio desulfuricans») gobasunn BoaHble pacTBOpbl (C
koHueHTpaumen 50, 150 n 250 Mr/n) NnpuroToBNeHHbIE Ha OCHOBE aMMA0B CMOXHbIX 3(MPOB
AAK. MNocne gobasneHns pacTBopoB B NPOBMpPKM C NUTaTENbHOM cpeaon «Postgate B» mx
nomectunn B Tepmoctat npu 30-32°C. bBbaktepuumaHbii  3aekT peareHToB Ha
dyHKUMoHuposaHue CBB nayyanu, B OCHOBHOM, NyTeM HabnoaeHus B TeveHue 15 gHen, a
3aTeM pacyeToM konuyectBa obpasoBaBweroca H2S. Ob6pasoBaHve H2S onpepensnu
noooOMeTpUYECKUM TUTpPOBaHMEM wuccriegyemblx obpasuoB no OCT 39-234-89. [pwu
KoHUeHTpaumm 50 mr/n nHrmbutopbl okasanun 3ameTHoe BnusiHMe Ha cpegy ¢ CBB. C
yBENUYEHNEM KOHLEHTpauMM WUHIMbuTopoB B OGakTepuanbHOW cpeae, pacTBOpbl
nponunamunga moHookTunosoro admpa OAK, 6ytnnammga moHookTunosoro agupa OAK un
atunummnaa OAK nonHocteto nogasunim  CBB B cpepe, nposiensas  100%-Hbin
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GaktepyumngHbin  adppekT.  Pesynbrtatel  aHanu3a  BakTepuungHO-UHIMOUTOPHBIX
XapakTepuctuk ammagoadupos n ummnaa AAK npueeaeHsl B Tabnuue.

Tabnuua.
BakTtepuunaHbin 3dhekT coeanHeHUN
Konunuect
BO C
Ne Coeamenms BakTepwii H2S | BaktepuumaH
- C,wmr/n (4ncno ’/ bIn 3pdeKT,
knetok/mn | MM Z-%
)
4
ATMnaMug MOHOOKTMIIOBOTO 30 10 128 658
1 | acpupa OSIK (A-1) 150 10 93 75.2
250 102 69 81.6
50 10! 32 92
5 lMponunamng MOHOOKTUNOBOIO 150 101 11.2 97
acpmpa OAK (A-2)
250 - - 100
WNsonponunamung 50 10! 39.8 89.3
3 | MOHOOKTUFOBOrO admpa OAK 150 10! 22.1 94
(A-3) 250 10! 6.5 98.3
ByTunamma MOHOOKTMNOBOro 50 10! 3.9 99
achmpa OAK (A-4
4 | oPup (A-4) 150 10 3.1 99.2
250 - - 100
50 10t 6.3 98
5 | 3tmnumng OAK (U-1) 150 101 42 99
250 - - 100
Tect — | 24 mr/n
TecT = I 375 mr/n
Tect — I 108 yncno kneTok/mMn

*B npobupke «Tecm I» konudecmeo cepogodopoda 8 rnumameribHolu cpede 6e3 CBb
cocmasrnsem 24 me/n, « Tecm ll» — koriudyecmeo ceposodopoda 8 cpede codepxaweli CBb
— 372 me/n, a 8 «Tecm lll» nokasbieaem kosiudecmeo bakmeputi 8 numameribHoU cpeoe,
835mou 8 Kayecmee KOHMpPOIribHO20 3HavyeHus (108 knemok/mi)
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PROPILENOKSID FRAQMENTLI 2,2,5,5-TETRAMETILOLTSIKLOPENTANOLUN
MURSKKSB EFIRLORININ SINTEZi VO ONLARIN MUASIR V@ PERSPEKTIV
YAGLARA ASQAR, SLAVSLSR KiMi ToDQIQl
H.N. Qurbanov, L.M. Yusifova, F.9. Quluzada, M.M. Abdullayeva
AMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri Institutu
E-mail: huseyngurbanov1948@gmail.com

Hazirda sirtki yaglarinin yiiksek temperaturda 2250°C istifadesi zamani garsiya
arzuolunmaz problemlar ¢ixir: onlarin 6zlulik-temperatur, termooksidleagsma stabilliyi va
yaglama xassalori xeyli pislesir. Butin bunlarin aradan qaldirilmasi yollarindan an
semaralisi yag molekulunun terkibini deayismakle orada muxtalif aktiv ve polyar markazlarin,
B-hidrogeni olmayan 4-l0 karbon atomlarinin, tsiklik fragmentlarin yaradilmasidir. Bu
baximdan 2,2,5,5-tetrametiloltsiklopentanolun yuxarida geyd olunan tearkibli muirakkab
efirlarinin sintezi va tadqiqi yuksak elmi va praktiki shamiyyat kasb edir.

2,2,5,5-tetrametiloltsiklopentanolun propilenoksid fragmentli efirlori malum metodika
uzra 2 mearhalada hayata kegirilmigdir: | maerhalada 2,2,5,5-tetrametiloltsiklopentanol
avtoklav seraitinde 150-160°C temperaturda 5 saat arzinds spirt:propilenoksid nisbati 1:6 ve
1:10 olmagla, katalizator olaraq NaOH istifadesile hayata kegirilmig, Il marhaleds ise 2,2,5,5-
tetrametiloltsiklopentanolun oksipropilen fragmentli efirleri C4-Ce monokarbon tursulari ile
efirlosdirilmisdir.

CH,
CH,OH), |(CH20(CH-CH20)nH|2
OH *m CHyCH-GH, ——= O((H-CH,0),H
o | CH,
(CH,OH), [(CHzo(ﬁ:H-CHZO)nHI 5
CH,4 CH;
|
[(cH,0(CH-CH,),0COR| R
5 HOOC-R ——=m o O((H-CH,),0COR
CH,
[(CH2O($H-CH2)HOCORI2
CH,

harada ki, m=6-10, n=1-2, R= CsHoe- + CsH13-

Alinmis efirlerin  fiziki-kimyavi, 06zlUlik-temperatur, termooksidlesma stabilliyi
oyranilmisdir.Poliefirlarin giximi nazari giximin 65-72%-ni taskil edir. Ainmig efirlar 100°C-
de 130,95+150,12 mm?/san 06zllllys, ylksek 0zlilik indeksine (133-158) ve alisma
temperaturuna (320-350°C) malikdirler.

Efirlorin termooksidlesma stabilliyinin dyranilmasi naticasi olaraqg malum olunmusdur
ki, onlar 100°C-de ozlllik artimi 31-38 mm?/san, tursu ededi 2,86-3,38 mqKOH/qgr,
aluminium elektrodda korroziya AK-4 0,11-0,08 mqg/sm?, polad elektrodda LLX-15 0,09-0,11
mg/sm?, izooktanda hall olmayan ¢okiintlii 0,185-0,219 % kdtle taskil edir.

Bu efirlarin bazilarinin yaglama xassalari da dyranilmis va yuksak naticaler geyda
alinmisdir.

Belslikle aparilan magsadyodnlu tadqigatin yekunu olaraq propilenoksid fragmentli
2,2,5,5-tetrametiloltsiklopentanolun yeni efirlori sintez olunmus, onlarin fiziki-kimyavi va
istismar xassalari Oyronilmig, muasir ve perspektiv yaglara agqar, komponent, bazi hallarda
ise xUsusi tayinatli yaglar kimi tévsiys olunur.
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Onu da geyd etmak vacibdir ki, bu cur birlegmalerin yanacaqglar ve yaglara slavasi
zamani zararli mahsullarin alinmasinin, onlarin atraf muhits atilmasinin garsisi alinir, ekoloji
problemlarin aradan qaldiriimasina zemanat verir.
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substituted polyesters of 2,2,6,6-tetramethylolcyclohexanol and investigation of them
as perspectival lubricating materials // Processes Petrochemistry and Oil Refining
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TSIKLIK DIOLLARIN MUXTOLIF FUNKSIONAL TORKIBLI EFIRLORI DIZEL
YANACAQLARINA ASQAR VO 9LAVOLSR KiMmi
H.N.Qurbanov, S.Q.9liyeva, G.Z.Hasanova, E.Q.Quliyeva
AMEA-nin akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri Institutu
E-mail: huseynqurbanov1948@gmail.com

Hazirda moévcud seraitds ekoloji veziyystin gunu-gundan pislesmasi, atraf muhitin
korlanmasi yeni, daha keyfiyyatli, zerarsiz yanacaq ndvlarinin yaradilmasi problemini
gundema gatitirir. Bu noqteyi-nazaerden yeni funksional tarkibli murakkab efir tipli
birlesmalerin sintezi ve onlarin yanacaqlara asgar kimi yoxlaniimasi muayyan elmi va
praktiki shamiyyat kesb edir.

Mahz deyilanler nezare alinaraq tersfimizden tsiklik diol- 1,2(tsikloheks-4-en)
dimetanolun (THDM) mauxtelif tarkibli efirlori sintez olunmus, fiziki-kimyeavi, 6zlUlUk-
temperatur ve termooksidlesma stabilliyi dyrenilmis, dizel yanacaglarina (Di) 0,04%
alavasile kompozisiyalar hazirlanmis ve tadqiq edilmisdir.

THDM-un efirleri Cs-Cs monokarbon tursulari ile katalizator olaraq PTST istirakinda
asagidaki sxem uzra alinmisdir.

CH,OH PTST CH,OCOR
+2R-COOH ———»
CH,OH - 2H0 CH,OCOR
harada ki, R-Cs-Cs karbon tursulari

Ndmunalerin termooksidlesma stabilliyi JICAPT aparatinda 120°C-de 4 saat
muddeatde (TOCT 9144-79), alisma temperaturu gapali putada -TB3-J1AB-11 6350 TOCT
uzra, ASTDM 931SD2719 aparilmigdir.

Malum olmusdur ki, efirlarin slavesile Di-nin termooksidlosma stabilliyi xeyli yiiksalir:
gOturilmids 6 nimunada ¢okuntinin migdar 6,0 mg/100 ml-dan 0,96-0-a gadar azalir.
Hamginin koksamalagatirmada (10%) els bir kaskin dayisiklik bas vermir: 0,0025%-dan
0,0021%-a enir.Qapall putada alisma temperaturu 76°C-den 86°C-a yiiksslir, donma
temperaturu menfi 18,4°C-den manfi 25,8°C-ye enir. Mis lévhe Uzsrinde apariimis
yoxlamalarda bir dayisiklik misahide olunmamisdir.

Hamcginin adabiyyatdan o da malumdur ki,efirlerin dizel yanacaginin xassalarina tasiri
efirlerin araliq radikal yaratmasi mexanizmi Uzrs bas verir.

Goruanduyd kimi kompozisiyalarin xassalarinds kaskin yaxsilagsma hallari misahide
olunur ki, bu da hamin efirleri dizel yanacaglarina ¢goxfunksiyali alavelar kimi tovsiys etmaya
zomanat verir.
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Aparilan tedqgigat bels bir gonaste galmaya imkan verir ki, bu efirlor hazirda senayeds
istifade olunan ionol ve ekranlagsmis fenol téramalarindan bdyuk Ustlnllys malikdirler va
belo olan halda bunlarin tatbigi hem ekoloji ham da iqtisadi cahatden ¢ox semarali ve
effektlidir.

Isde hemginin efirlarin qurulusu ils onlarin effektivlik deracesi miigayiss olunaraq
muayyan ganunauygunluglar alds olunmusdur ki, bu da tadgigati magsadyonll ve selektiv
aparmaga imkan vermisdir.
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NMPUMEHEHWE BPOMCOJEPXALLUX KPEMHUAOPTAHUYECKUX
OKCUPAHOB B KAYECTBE NMPUCALOOK K MACJTIAM
0.B.Ackepos, B.A.[Ixxacpapos, H.T.[I)kacpapoBa, P.B.Acapos, A.O.AnveBa
UHcmumym nonumepHbix mamepuanos HAH AsepbalidoxaHa
E-mail: askerov.oktay@mail.ru

MawwuHbl paboTalT B TSXKENOHarpyXeHHbIX ycnosusax. [lpu  CKONbXeHuu
COMpPSPKEeHHble AeTanu HenpepbiBHO U3HALLMBAKOTCA U BbIXOOAT M3 CTpod. [ns pelueHum
3TOrO0 BOMpoca MCNONb3YKTCA pasfnyHble HenpegesnbHble KPeMHUAOPraHnyeckue
OKCMpaHbl B Ka4ecTBe npucagok Kk macrnam. OHu BCTynatoT B XMMUYECKOe B3auMOAENCTBUE
C NOBEPXHOCTbLIO MeTarna, BOCCTaHaBNMBas €ero OKUCHbLINA CIOW.

B cBs3M Cc 3TMM B HacTosiLweM uccnegoBaHuy CTaBunachb 3agada UCMorib30BaHUS
HEKOTOPbIX KpeMHUMOpPraHN4Yecknx HenpeaenbHblx okucen (I-1X) B kayectBe npucagok K
macny C-220 npu TpeHun cTtanu, KoTopble ObICTPO BOCCTAHaBMMBAKOT OKMCHbLIA CNOW Ha
NOBEPXHOCTW eTanen.

(|?H2Br (IszBr
CH}(C3H7)ZSICH = CHCH2 - C - CH2 CH3(C4H9)2$1CH = CHCH2 -C- CH2
\ / \ /
0 0
I 1l
?HzBr ?HzBr
CH;3(C3H),SiCH = CHCH, - g - sz RR,SiCH = CHCH, - C - CH,
0 \O/
11 (IV-IX)

R=CH;, R=C,H;(IV); C3H,(V); C4Hg(VI); CsHy (VID); CqHs(VIID); R=R=C,H;(IX)

OnbITbl NPOBOANNNCH HA YETbIPEXLUAPUKOBON MalumHe TpeHus MT-4 Ha Bo3gyxe B
3aBMCUMOCTW OT BBEAEHHOrO B KayecTBe npucagkm k macny C-220 KpeMHUNopraHM4eckoro
COeQWHEeHUs, NPOTMBOU3HOCHbLIE CBOWCTBa pasnuyatroTcs. M3 ucnblTaHHbIX COeANHEHWUN
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HaNU4HbIM NPOTUBOM3HOCHLIM AencTBMeEM obnagaet macno C- 220 npuBegeHun B Hero
coeauHeHun (IV-IX). 3aecb npu WMPOKOM Anana3oHe N3MeHEeHUs1 Harpy3ok HabngaeTcs
OTCYTCTBME 3aefaHusi 4uctoro macna. [loBugmmomy, 39TO CBS3aHO C OTCYTCTBUMEM
3pmpHOro kucriopoga B MOMEKyne UCNbITyeMoro bpomMcoaepKallero okcMpaHocunaxa.

Takum obpas3om, Ha OCHOBaHMM NPOBEAEHHbLIX UCCNELOBAHUN MOXHO 3aKito4YuTb,
yTto 1-(y-TpMaTMNCUNunnponun)-1-6pommeTnn-1,20KCMpPaHO3TaH C YCNEXOM MOXeT ObITb
MCrnonb3oBaH B KayecTBe aPPeKTUBHON MPOTUBOU3HON N aHTUMPPUKLMOHHOW NpUcagku
ana macen tmna C-220.

TERMODIFFUZiYA USULU iL® KORROZIYAYA DAVAMLI ORTUKLORIN
ALINMASI V@ TaDaQiqi
S.A.Mammadova, S.C.Verdiyev, A.S.Huseynova, M.N.Adigozalova,
L.S.Quliyeva
AMEA akad. M.Nagiyev adina Kataliz ve Qeyri-tizvi Kimya Institutu
E-mail: saadat.mammadoval954@mail.ru

Muasir dovrde ylksak metal tutumlu sanaye sahslarinda istehsal proseslorinin
sertlesdiyi seraitinde, metal konstruksiyalari korroziyadan, eroziyadan va digar fiziki- kimyavi
proseslar naticasinde bas veran metal itkisinden muhafize etmak Ug¢ln axtariglar davam
etdirilir. Istanilen istehsal prosesinde istifade edilon demir asasli poladlar aqressiv
muhitlarde termodinamiki baximdan dayanigli olmayib korroziyaya ugrayirlar. Bu prosesin
garsisini almaq ugun uzun iller poladlari bazi asan passivlagsen, masalan, xrom, nikel, titan,
molibden ve s. metallarla hacmi legirlemaya ugradirlar. Lakin bu metallarin yer gabagdindaki
ehtiyati mahdud olduguna goéra, hacmi legirlema Usulu kifayat gadar bahali bir Gsul olmaqgla
yanasli, he¢ de hamiga konstruktiv taleblare cavab vermir.

Malumdur ki, korroziya prosesi iki fazanin serhaddinds ve (metal-elektrolit) olduqca
nazik sath tabagsalerinin temas xattinde bas verir. Ona gora de metalin aqressiv mubhitle
(mes. elektrolitle) temasda oldugu seth tsbagasinin korroziya mugavimatini artirmaqgla
metali korroziyadan muihafize etmak olar. Bu maqgsadle son 30 ilde tedqgigatgilar sathi
legirlema Usuluna ustinluk vermakls, poladlari korroziya ve eroziyadan muhafize Gsulunu
taklif etmislar. Usulun mahiyyati ondan ibaratdir ki, metal tizerinds korroziyaya davamli nazik
(20-30 mkm) tebaga formalasdirmaqla onlari miahafize etmak mumkundur.

Bu Usulla metallari mihafize etmaya cavab veren metodlardan biri termodiffuziya Gsulu
ilo onlarin sathinde bazi d-elementlarinin (Cr,Ni,Ti,Mo,Nb,W,V,Zr ve s.) karbidlerini
formalasdirmaqdir.

Malumdur ki, bazi kegid elementlari agressiv muhitlarde ylksek korroziyaya davamliliq
gostarirler.Ona goére de poladlarin sathinde adi c¢ekilien metallarin karbidlerinin nazik
tebagasini formalasdirmagla onlarn korroziyadan muhafize etmak perspektivli olmagla
yanas! ham das igtisadi cehatdan sarfalidir.

Termiki diffuziya zamani asas fiziki proses diffuziya prosesidir ki, bunun naticesinda
kimyavi terkibina, qurulugsuna ve xassealarine gors ilkin tabagadan farglenan diffuziya
tebagasi amale galir. Qeyd olunan Usull adstan karbonlu va yluksak karbonlu poladlari
muhafize etmak Ugln istifade olunur. Lakin azkarbonlu poladlarin sathlarinda termodiffuziya
yolu ile karbid 6rtiylnin yaradilmasina hasr olunmus elmi-tadgiqat islerina az rast gelmak
olur. Ona gora da bu isde azkarbonlu PCD 32 gesidli poladin sathinda Cr-un karbidlarinin
formalagdirniimasinin fiziki-kimyavi xtsusiyyatlari tadqiq olunmusdur.

Termodiffuziya prosesi 950°C temperaturda diffundant kimi xrom ovuntusundan,
aktivlagdirici kimi NH4Cl va inert alava kimi Al203 garsigindan ibarat olan sixtada 6 saat
muddastinde apariimig, alinan ortuklerin rentgen faza difraktometrinde (RFD) rentgeno-
grammasi va skan elektron mikroskopunda spektirleri gekilmis va sath tebagalarinin faza ve
element tarkibi muayyanlesdirilmisdir.
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Rentgenogrammadan aydin olmusdur ki, alinan tabage asas etibarile xromun va
damirin karbidlerinden ve xrom oksidden ibaratdir. SEM analizinin naticalerine gora sath
tebagasi 86,9% xromun karbidlarinden 8,64% karbonitridden 2,47% damirkarbiddan,
galanlari ise Al va Si karbidlarinden ibarat olunmusdur.

MODIFIKASIYA OLUNMUS HALLOIZIDLORL® TURBIN YAG FRAKSIYALARININ
KATALITIK KREKINQ QAZLARI iL® ALKILLOSM® PROSESININ TaDQiQi
G.9.Qasimova, Q.A.Hiiseynova, G.S.Muxtarova, N.M.9liyeva,
S.Y.Residova, N.F.Qafarova, i.9.Haciyeva
AMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Prosesleri Institutu
E-mail: gulergasimova78@gmail.com

Azarbaycan neftlarinden alinan baza yaglari 6zlllik-temperatur xassalerine gore
forglanirler (asagi 6zlullk indeksli olmasi ila). Buna gore de Azarbaycan neftlerinden asagi
donma temperaturuna malik yiiksek 6zltlik indeksli (Oi) yaglarin alinmasi yalniz
karbohidrogenlerin qurulusunu deayisdirmekle mumkindir. Baza yaglarinin keyfiyyatini
yaxsilasdiran asas istigamet onlarin terkibindaki parafin, naften ve aromatik
karbohidrogenlerini izoparafin ve naften karbohidrogenlarine ¢eviran kimyavi proseslarin
islanib hazirlanmasidir.

Yag fraksiyalarinin seolit terkibli katalizatorlarda alkillesma prosesinin tedqiqi gosterdi
ki, 6zlUlik indeksinin ylksak darecades artmasi katalitik kreking qazlarinin terkibinde
maksimum miqdarda olefin karbohidrogenlarin olmasi ve onlarin maksimum ¢evrilmasi
zamani bas verir. Bu zaman katalizator hemcinin asas rol oynayir. Bu halda svazlayicilarin
alkilnaftenlerds ve alkilaromatik karbohidrogenlerda birlegmasi ile yan alkil zencirinin
artmasi 6zluluk indeksini daha da yuksaldir. Asag! ozluluk indeksli — 32 olan distillat yag
fraksiyalarinin alkillesma prosesinds tabii halloizitlerds tedqigi maraq dogurdu.

Distillat turbin yag fraksiyalarinin katalitik krekinq gazlari (olefinlerin migdari — 38,4 va
32,6 %) tabii halloizidds alkillesmasi 50-150°C temperatur intervalinda aparilib. Prosesdan
sonra yaglarin 6zlulik indeksi 32-den 55-68-0 gader artib. Alkillesma prosesini nisbatan
asagl temperaturda (50°C) ve katalitik kreking gazlarinin tarkibinda olefinlarin miqdari
32,6% avazina 38,4% olduqda 6zIUluk indeksinin artmasi miayyan edilib.

Alkillegma prosesinin katalizatoru Al metali, CCls ve halloizid asasinda alinib.
Katalizatorlarin sintezi CCls-Un gaynama temperaturuna uygun 76,7°C-da, komponentlarin
Al:CCls — 1:60+80 kutlace nisbatinde aparilib. Katalizatorun amala galma vaxti 7-10 saat
toskil edir. Lakin, katalizatorun yeni hissesini hazirlayanda slave edilon 0,2-0,4% avvalki
katalizator (inisiator kimi) alinma muddatini 2 saata gadar azaldir.

Alkillesma prosesinde modifikasiya edilmis halloizidi istifade etmak Ugun, avvalce
CCls-i axidib, hallozid ve katalizator kristallarinin qarisigini ¢akib va lazimi migdarda
avtoklava salave edirik.

Katalizatorlarin alinmasi ugun tatbiq edilen halloizidin termiki xassaleri tedqiq edilib va
rentgen fazanin analizi aparilib. Termoqravimetrik analizlare asasen muayyan edilib ki,
modifikasiya olunan halloizid sistemi Al+CCls temperatur tesirinden ekzo- ve endo- gedan
proseslari gostaran piklarin izlenilmasina sabab olur.

Halloizid+Al+CCl4 katalizatorlarinda terkibinds 43,47% olefinlar olan katalitik kreking
gazlarindan istifade etmakla oligomerlesma aparilib.

Tadqiqatlardan gértindiyu kimi turbin yag fraksiyasinin alkillegsma prosesi modifikasiya
edimis seolit terkibli halloizid+Al+CCls katalizatorunda asagi temperaturda daha effektivdir.
OzIUllk indeksinin artmasina asag (50°C) temperaturda nail olunub, belo ki, yagin dzIUluk
indeksi 32-den 84-a gadar artib.
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Beloalikle, modifikasiya olunan halloizidin katalitik sistemi Al+CCls halloizidin katalitik
aktivliyini artirir. Bu zaman alkillatlarin kinematik 6zlGltya ve 6zlUllk indeksinin artiriimasi
izlonilir.

CYNbouabl, COOEPXALUUE CNNOXXHOI®UPHbLIA ®PATMEHT, B KAYECTBE
AHTUKOPPO3UOHHbIX NMPUCAOOK K CMA30O4YHbIM MACITAM U UHTUBUTOPOB
KOPPO3UUN METAIJIOB
K.3.'ycenHoB
bakuHckuli eocydapcmeeHHbIl yHugsepcumem
e-mail: gasimhuseynov@bsu.edu.az.

N3BecTHO, YTO OAHWM M3 MEXaHW3MOB OEeNCTBUSA MHIMOMTOPOB KOPPO3UM Kak B
reTeporeHHbIX cpeaax (YyrneBo4opOA-3NeKTPONnT), Tak U NPOTUBOKOPPO3UOHHBIX NPUCaoK
B CMas04HbIX Macnax siBnsetca - obpasoBaHME Ha NOBEPXHOCTU MeTanna 3alMTHON
NAEeHKW, NPenATCTBYOLLEE BO3AENCTBUIO arpecCnBHOM cpeabl Ha MeTan.

[Mo3aToMy, OCHOBbLIBAsiCb Ha NUTEPATYPHbIX OAHHbIX, MOSTYYEHHbIX NPU U3yYeHUU
9NEKTPOAOHOPHBIX UM MPOTUBOKOPPO3UOHHBIX  CBOWCTB  pasnuMyHbIX  Cynbjpuaos,
obnagatowmx  NPOTMBOKOPPO3MOHHbIMM CBOMCTBAMMW, MOXHO NpennosioXuTb, YTO
cynbuabl, cogepxalume CMNOXHO3MUPHYHO rpynnMpoBKY n ynydwarouime
NPOTMBOKOPPO3MOHHbIE CBOWCTBA CMa304HbIX Maces, OyayT NposiBNATb U MHIMOMPYIOLLLYIO
aKTUBHOCTb B 9M1EKTPOSIMTaX.

[na BbISICHEHUS1 yKa3aHHbIX Bbille BOMPOCOB CMHTE3MPOBaAH psg S-3aMeLleHHbIX
TMOGEHOSOB M 3(PNPOB MEPKANTOYKCYCHON KUCMOTbI U N3y4eHbl UX NPOTUBOKOPO3NOHHbIE
N NHrMBUpyroLLMe CBONCTBA.

WccnegoBaHue BRUSHUSA ankun-, apwn- Cynbguaos, MOMyYeHHbIX Ha OCHOBE
pasnU4YHbIX TMOMOB, Ha aHTMKOPPO3MOHHbLIE CBOMCTBA CMa30YHbIX Macen W BhnepBble
OOHapyXeHO, 4YTO OpraHMyeckme COeOUHEHWA pasfnU4YHbIX KNaccoB, coaepxalwume B
monekyne -S-CH2-COOR dparMeHT no aHTUKOPPO3MOHHOW 3(PPEKTUBHOCTU HAMHOIO
NPeBOCXOOAT CynbMuabl, He cogepXxalime JaHHbIN parmMeHT.

YCTaHOBMNEHO, YTO yKa3aHHble coeanHeHus npu koHueHTpauum 0.5-1% ycTtpaHsioT
KOPPO3NOHHOCTb MOTOpPHOro macna M-11, ogHOBPEMEHHO yny4liasi aHTUMUKPOOHbIE 1
CMa3sblBaloLme CBOMCTBa nocnegHero.

Mpy n3yyeHmne NHrIMBMPYIOLLMX CBOMNCTB ankum-, apun- cynbuaoB B B ABYXda3HbIX
cpefax: 3neKkTponuT-yrrneBod  BbISIBIEHO, YTO uUccnegyemble coefuHeHusa obrnagarT
NHIMOMPYIOLWMUMN CBOMCTBAMM C Pa3nUYHON CcTeNEHbIO 3pdeKkTnBHOCTU (68 — 96 %).

Cpeam ucnblTaHHbIX COEAUHEHUI HanBOoNbLUY MHIIMBMpYoLWYyo 3 dPEKTUBHOCTL B
asyxdasHon cuteme: 0.04%-HOro BOOHOrO pacTBopa YKCYCHOW KUCIOTbl — KEPOCWH,
NPOSABUNKN TEKCUM- WU UuKorecknnbytokcukapboHun-metuncynsuabl: 94% un 96.5%,
COOTBETCTBEHHO.

Ncnepyemble coegvHEHUS Takke nokas3anu BbICOKYD MPOTUBOKOPPO3NOHHYHO
acppekTnBHocTb (90 - 98%) B MOTOpHOM Macrne M-11.
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COMBINED ACTION OF METAL COMPLEXES OF CYCLIC THIOCARBAMIDES
AS ANTIOXIDANT ADDITIVES
T.A.Cavadzadeh?, F.M. Chiragov?, i.A.Rzayeva?, 8.R.Sucayev?
1 Baki State University
2ANAS Institute of Chemistry of Additives
tahir.cavadzadel996@mail.ru

The chemistry of heterocyclic compounds synthesized on the basis of N-substituted
thiocarbomides and its derivatives is today one of the most interesting and rapidly
developing areas of modern organic chemistry.

Heterocycles are used as pharmacological preparations, plant protection chemicals,
bioprotectors of fuels and lubricating oils, antioxidants, additives to polymeric materials to
impart special properties to them. Along with this, N-substituted thiocarbamides have a wide
spectrum of physiological activity. Among these compounds, antitumor antiviral antibacterial
therapeutic active substances have been found.

Considering the above and in continuation of research in the field of synthesis and
study of the antioxidant activity of N-substituted thiocarbomides [1-4], we carried out a
targeted synthesis of metal complexes of cyclic thiocarbomides and established a
relationship between their structures and antioxidant properties. The antioxidant properties
of the synthesized compounds were studied in model reactions. Since the study of the
mechanism of the antioxidant action of oxidation inhibitors under real conditions of oxidation
of lubricating oils is very difficult, the antioxidant effect of the compounds synthesized by us
was studied in the oxidation reaction of a model hydrocarbon-cumene, the oxidation
mechanism of which was studied in detail. The study of cumene autoxidation in the presence
of these compounds showed that they effectively inhibit the autoxidation process.

In order to establish the mechanism of the antioxidant action of the synthesized
compounds, we studied the range of their reactions with cumene peroxide radicals and
cumyl hydroperoxides.

Based on the results obtained, it was found that these compounds are inhibitors of
the combined action, they terminate the oxidation chains by reaction with peroxide radicals
and decompose hydroperoxides. In this regard, they are included in the class of combined
acting antioxidants. A relationship has been established between the structures and the
efficiency of the synthesized antioxidants.
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MexayHapogHaa MameganueBckass Hedbtexmmuyeckass KoHdepeHums 2000
c. 89.

4. A.M Mareppawmos, I'.P Mextnesa, P.T AbauHbekoBa, M.M KypbaHosa, M.A
Annaxsepgues// BectHuka bakmHckoro YHusepcuteta. 2002 Ne 3 C 5-10.

Qeyd: Bu is Azerbaycan Respublikasinin Prezidenti yaninda Elmin Inkisaf Fondunun
maliyys yardimi ile yerina yetirilmigdir — Qrant NoEIF-ETL-2020-2(36)-16/11/4-m-11.
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MUASIR TOLSBLOR3 CAVAB VERSN PLASTIK SURTKULSRIN YARADILMASI
V.M.Ferzaliyev, H.9.Cavadova, 8.R.Sucayev
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi Institutu
www.akioO5@mail.ru

Nanohissaciklarin surtki materiallarinin keyfiyyatine tesiri haqda diinya adabiyyatinda
verilan malumatlarin tehlili gdstarmisdir ki, nanohissaciklerin surtku terkibinds igtiraki onun
damci-disma temperaturunu artirmaqgla yanasi, korroziyaya, yeyilma ve siyrilmays qgarsi
davamlihgini da artirir. Bunu nazera alaraq nanohissaciklarin (Cu, CuO, Cuz0, Ti, TiO)
migdarinin plastik surtkinin keyfiyyatina tasiri Uzarinds elmi-tadqiqat igleri apariimisdir.
Alinmis surtkalerin  damci-dusma temperaturuna mis-asetatin - migdari  muayyan
edilmismisdir. Malum olmusdur ki, nanohissaciklerin migdari artdigca miayyan hadda gader
(4%-) surtkiinun damci-dusma temperaturu artir, sonraki gatiliglarda ise asagi dusur. Basqa
s6zla, mis nanohissaciyinin miqgdari 1%-den 4%-a gadar artdigca 190°C-dan 208 °C-o
gadar artir, 5%-dan 6%-s gadar isa surtkinin damci-digsma temperaturu suratle 200 °C -
dan 183 °C-ya qgadar enir.

Elmi arasdirmalar nanohissaciklor saxlayan plastik sdrtkdlerin  terkibinin
optimallasdiriimasi istigamati Uzre de davam etdirilmis ve surtkindn terkibine mis, mis-1
oksid, mis-2 oksid nanohissaciklarinin alava edilarak, onlarin tabistinin ve migdarinin surtki
materialin keyfiyyat gdstericilarine tasiri atrafli tadqiq olunmusdur. Belo ki goxsayli tacrubi
arasdirmalar naticesinde muayyan edilmisdir ki, surtkinin terkibine daxil edilan
nanohissaciklarin migdarinin 2%-dan 6%-a gadar artirilmasi ile surtkinin damci-digsma
temperatunda bas veran dayisiklik cox cuzidir. Tadgiqgatlar naticesinda stbut olunmusdur ki,
yuksak damci-dugsma temperaturuna malik plastik surtkinun alinmasi tGgun goturulan
nanomisin va mis asetatin optimal migdari uygun olaraq 3.5-4% va 11-12.5% toskil edir.

Surtkulerin alinmasinda baza komponenti kimi tatbiq edilen asagi 6zIGlUkIU senaye
yagd! i-40A, islenmis avtomobil, dizel, kikirdlesdiriimis pambiq ve yarimsintetik yaglar
sinagdan kegirilmis va surtklinun alinmasinin yeni saraiti islonib hazirlanmisdir. Bu Usulla
alinan surtkinan DDT, yeyilmaya ve siyriimaya qargi davamhliginin daha yuksak oldugu
toesdiglanmisdir.

Bundan basqga aparilan tacribaler naticesinds iglanmis avtomobil yaglarinin tatbiqi ila
alinmis surtkiiniin keyfiyyeat géstericilorinin i-40A yaginin gdstericilerinden ustiin oldugu da
miayyan olunmusdur. Senaye yagi i-40A va islanmis avtomobil yaglarinin tetbigi ile alinmig
surtkulerin keyfiyyatinin "Armatol-238”, R-416” ve “Litol-24” suirtkllerinden Ustin oldugu
subut edilmisgdir.

Tadgiqatlar neticesinde dispers muhit kimi istifade olunan mineral yag isloenmis
yarimsintetik tayyare muharriki yadi ile avez olunaraq sinaqglari apariimig, onlarin migdarinin
surtkinldn keyfiyyatine tasiri tam aydinlasdiriimis va optimal migdari miayyan edilmisdir.
Dispers faza kimi istifade olunan mineral yagin 50%-o barabar olan optimal migdari tadqiq
edilen surtkinun keyfiyyat gostericiloerinin minasibdir.

Qeyd: Bu tadgiqatlar Azarbaycan Milli Elmlar Akademiyasinin “Mlasir tslablora

cavab veran plastik stirtktlsarin yaradilmasi ve istehsalin tagkili” adli EImi Tedqiqat Proqrami
gorcivaesinds yerina yetirilmisdir.
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AVTOTRAKTOR DIiZELL3RIi UCUN M-10B2, M-10I> TIiPLi MOTOR YAGLARININ
YENi ASQAR KOMPOZISIiYALARI
T.i.Samilzads, A.8.Hiiseynova,G.Q.Yusifzads, T.A.Dadasova, M.i.Qasimova
AMEA akad. ©.M.Quliyev adina Asqarlar Kimyasi institutu
lab_djavadova@mail.ru

Muxtslif nov surtki yadlarinin, xususan avtotraktor dizellerinda istifade edilon
yaglarin boyuk seksariyystinin xaricdan gatirildiyini nezare alaraq, onlarin yeni analoglarinin
yaradilmasi va istehsalinin tagkili elmi - texniki, iqtisadi va strateji cehatden ¢ox aktual edir.

Avtotraktor dizel muharriklari Gglin motor yaglarinin qrupuna b, Bz, 2, B, [1 qrup
yaglar olmagla M-8B2, M-10B2, An-11y, M-8[2, M-8["2k, M-10l"2, M-10I"2k, M-80M, M-104dM,
M-10[K yaglari daxildir. Avtotraktor dizel muharriklari Gg¢ln teyin edilen 1 qrup yaglar yuksak
guclandirilmig Gfurma ile agir seraitde isleyan sanaye traktorlari, buldozerlar, tikinti masinlari
va yukunl 6zU bosaldan avtotraktor dizellari, elece da xarici istehsalli muharrikler Ggln
muayyanlesdirilmisdir.

Avtotraktor dizellerinin Uftirma va Ufirmaesiz, glclendiriimis ve ylksak guclandirilmis
soraitda istismari onlarda istifade ediloan yaglara qoyulan tsleblarin mitamadi olaraq
artirlmasina sabab olur. Bels ki, oksidlesmaya qarsi davamliq xassasinin sinag middatinin
50 saata qaldiriimasi, 6zluluk indeksinin 90 vahiddan ylksak olmasi, kil gostaricisinin asagi
salinmasi ve s. taleblar ylksak keyfiyyatli asqar kompozisiyasinin yaradilmasini taleb edir.

Tarofimizdan yerli va xarici baza yaglarinin M-8, M-15, VHVI-4, MC-20 ve asqar
paketlarinin — SAP-2055z, AMI"-3, OLOA-9999 tadqigi ile Ufirmae va Uflirmasiz is seraitinde
istismari Ugun M-10B2 va guclendiriimis ve yluksek guclendirilmis M-10l2 tipli motor
yaglarinin asagidaki terkibde surtki kompozisiyalari yaradilmisdir:

M-10B: tipli motor yagi

(Baza yag1 M-10)

Detergent-dispersedici asqar - AKi -210B (metilen-bis-alkilfenolun formaldehid ve
AKi-dietanolaminle kondenslesmasi ve bor tursusu ile islenmasi mahsulunun kalsium
duzu),

OzIuliik asqar Viscoplex-2-600 - polimetakrilat tipli asqar,

Okdileagsmaya ve korroziyaya qarsi @ -11 — dialkilditiofosfatin Zn duzu,
Yuyucu-dispersedici agqar C-150 — UN-20A yaginda kalsium hidroksid va karbonatin
kalsium sulfonatla stabillesdirilmis kolloid dispersiyasi,

Képuklanmaya qarsi - polimetilsiloksan NMMC-200A.

M-10T"2 tipli motor yagi

(Baza yagi M-10)

SAP-2055z ,AMI'-3 -— xarici asqar paketi,

OzIiltik agqar Viscopol - polimetakrilat tipli agqar,
Depressator AOK — alkifenolun kalsim duzu,
Kdépuklanmaya qarsi asqar - polimetilsiloksan NMMC-200A.

M-10B2 va M-10I"2 tecrubi yag numunalarinin fiziki-kimyavi va istismar xassalarinin
muayyanlesdiran gostaracilerinin TOCT Uzre mulsbeat naticaleri — oksidlesmays qarsi
davamligi (40 va 50 saat sinaq muddati arzinds yaranan ¢okunttnun faizi 0,5%-dan asagi),
korroziya, yuyuculuq potensiall, yuyuculug xassasi va s. onlarin tatbiqgi Uguln tdvsiyyasina
asas verir.
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BENZILAMINLD® FUNKSIONALLASDIRILMIS HIBRIDLOSMIS
FENOLFORMALDEHID OLIQOMERL®SRININ N-BUTIL EFiRLORI
EPOKSI-FENOL KOMPOZIiSIYA TORKIBi KiMi
M.N.9miraslanova, A.P.9liyeva, S.R.9liyeva, M.C.ibrahimova,
R.9.Riistamov, F.A.Mammadzado, F.Y.Yusifzade, P.E.isayeva
AMEA akad. Y.H. Memmadaliyev adina Neft-Kimya Proseslari institutu
ms.shekhla@mail.ru

Xalq tasarrufatinin ve senayenin bir cox sahalarinds istifads olunan ylksak molekullu
birlesmalerin muxtalif ¢cesidleri arasinda fenol ve onun téremalari esasinda oliqgomerler
muham yer tutur. Bu siradan olan birlegmalarin yuksak istismar gostaricilerina malik olmasi
onlarin muxtalif teyinath materiallar kimi genis tatbigini miayyeanlasdirir. Coxsayli tatbiq
sahaleri arasinda fenolformaldehid oligomerleri (FFO) ve ya onlarin alkid, poliefir, epoksid
veo s. kimi muxtslif qatranlarla kompozisiyalari asasinda qoruyucu ortlklar Xxususi
ahamiyyate malikdir. Bir ¢ox elmi menbalerde FFO-larin bu teyinat Uzro effekili
xususiyyatleri onlarin qurulus ve funksionalligi ile asaslandirilir. Novolak va rezol tipli
gatranlarin reaksiya gabiliyyati bu baximdan fargli olub metilol gruplarinin migdari va
makromolekullarda yerlagmasindan asilidir, bu qatranlarin hibridlesmasi vasitesile
sonuncularin idars edilmasi va tanzimlenmasi mumkundur. Azot saxlayan funksional
gruplarin oligomer makromolekullarina daxil edilmasi ise ham funksionalhdi artirmaqgla
barkima daracasinin yuksalmasina, ham de metal sath Uzarinde adgeziya gostaricilarine
musbat tasir gostarir.

Qeyd edilenlari nezars alaraq benzilaminls funksionallasdiriimig hibridlesmis FFO-larin
n-butil spirti ile efilesma mahsullarinin  ED-20 markali epoksid qatrani ile o6rtik
kompozisiyalarinin fiziki-mexaniki xassalari tadqgiq edilmisdir.

Hibridlesmis oligomerlerin sintezi maqgsadile novolak ve rezol FFO-lar mivafiq olaraq
turs ve gelavi muhitlards fenolun formaldehids 1:0,85 ve 1:1,2 mol nisbatinds alinmisdir, bu
zaman oligomerlarden biri 1 mol fenola gére 0,1-0,4 mol migdarinda benzilamindan istifada
etmaklo modifikasiya olunmusdur. ikinci merhalads novolak va rezol tipli FFO-larin 1:2 ve
2:1 kutle nisbastinde halledicida takrar polikondenslegsmasi hayata kecirilmis, nahayat,
alinmig hibridlagmis oligomerlar Ggluncli marhaleda n-butil spirti ile turs muhitds
efirlosdirilmisdir.

Sintez olunmus efirlasdiriimis FFO-larin ED-20 markali epoksid qatrani ile
kompozisiyalari értlikemalagatirici kimi sinagdan kegirilmisdir. Kompozisiyalarin terkibinda
FFO-nun faizle miqdari 20-80% goturdlmus, bezi hallarda 10 kit.%-i qgader
polietilenpoliamindan baerkidici kimi istifade edilmisdir. ilkin rezol ve novolaklar esasinda
kompozisiyalar geyri-bircinsli  ortukler amale getirdiyinden qgenastbaxs naticaler
alinmamisdir. Hibridlesmis FFO-lar asasinda Ct-3 markali polad I6évhalerin sathinda otaq
soraitinde 24 saat quruma muddatinde alinmig epoksi-fenol 6rtik kompozisiyalarinin fiziki-
mexaniki xassalari - zerbaya davamligi, elastikliyi, M-3-a gbra barkliyi, adgeziyasi muvafiq
FOCT-lar tzrs tayin edilmigdir. Barkidicidan istifade olundugu bir ¢cox hallarda, asasaen ilkin
rezol ve ya novolakin terkibinds benzilaminin 1 mol fenola géra 0,3 moldan artiq
migdarindan istifade olundugu zaman qarisigin strukturlagsmasina baxmayaraq, ortlyun
barkliyinin yiksalmasina sebab olmusdur (~1 s.v.-e gadar). Bir qayda olaraq hibridlagmis
oligomerin efirinin epoksid gatranina kitle nisbati 3:2 optimal gabul edilmisdir.

Analoji olarag n-butil spirti ile efirlasdiriimis hibridlagsmis FFO-larin mixtslif vasfi ve
migdari terkibli nUmunalari ile epoksi-fenol értik kompozisiyalarinin fiziki-mexaniki xassalari
tadqiq edilmig, novolak ve rezolun kutla nisbatinden, sonunculardan hansinin modifikasiya
olunmasindan, azotlu modifikatorun 1 mol fenola gére migdarindan, kompozisiyanin miqgdari
torkibindan, barkidicinin istifads olunmasindan va s. asililig ganunauygunluglari dyrenilmis,
yuksak fiziki-mexaniki xassalare malik oldugu muayyan edilmisdir.
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Qeyd etmak lazimdir ki, efirlesdirilmis oliqomerlar esasinda ortuklar yuksak parlagliga
malikdir, kompozisiyalar geyri-polyar halledicilorda yaxsi hall olur, lakin efirlagdirmadan
sonra son mahsulun terkibinds galan n-butanolun artiq migdari boya ve lak senayesinda
genis istifade olunan halledici oldugundan diger hallediciden istifade edilmasina ehtiyac
yaranmir.

Ortilk kompozisiyalari metal avadanhqglarin sethinde qoruyucu 6rtiikler kimi tovsiye
edilir.

CUHTE3 A3OTCOAEPXALUUX TMBPUOHbLIX ®EHOJI®OPMAINBbAOEMMAHbLIX
OJIMTOMEPOB U UX ATEPUDPUKALNA H-BYTAHOJIOM
M.H.AmupacnaHoBa, A.ll.AnuveBa, LWW.P.AnueBa, P.A.PycTtamos,
®.A.Mamep3ape, .9.UcaeBa
UHcmumym Hegpbmexumu4deckux rpoueccos um. akad. Fo.I.Mamedanuesa HAH
AsepbalidxaHa
ms.shekhla@mail.ru

deHondopmanbgerngHole onuromepbl (PPO) M3BECTHbI, KaKk OOHM M3 MNEPBbIX
CUHTETUYECKNX BbICOKOMOMEKYSISPHbIX coeuHEHNN. bnarogaps HanMuunio
peakuMOHHOCMNOCOOHbIX (PYHKUMOHAamMbHbLIX FPynn u gparMeHToB, rMOKOCTU ynpaBreHns
npoueccaMmn OTBEPXKAEHNSA BO BpeMs SKCnyaTtauuun, no cen geHb NnpeacTasBnseT nHtepec
MX MCMNONb30BaHNE B KAaYeCTBE KOMMO3ULMOHHBLIX COCTABOB Pa3fIM4HOr0 Ha3HayeHus!, K
npuMepy, KneesblX, CBA3YHOLWMX, TEMNNOU3ONAUMOHHBLIX MaTepuanoB, repMeTuKoB,
NPONUTOYHBIX COCTaABOB, 3aLLUMTHLIX MOKPbLITUA U T.4. [1-4].

lMpoBeOeHHbIE paHee nccnegoBaHUs Ha NpuMepe aTepuPUUUPOBaHHBLIX H-ByTaHONOM
mbpuaHbix PO Ha ocHoBe MOAMMDULMPOBAHHBLIX OGEH30ryaHaMMHOM pPEe30SIbHbIX W
HoBOMlayHbIX PO [5,6] nokasanu, YTO BBeOeHMEe asoTcoaepXalunx (YHKUNMOHAaNbHbIX
rpynn n d¢parMeHToB B OfIMFOMEPHbIE MAaKPOMOJEKYIbl MOSIOXUTENBbHO BRUSET Ha
aAre3anoHHblE CBOWCTBA MpWU MPUMEHEHUM UX B KayecTBe MNiIeHKoobpasyrLwmx COCTaBoB.
Takke CTPYKTYpHble WU3MEHEHUA Hapsgy C  MNOBbIWEHMEM  PYHKLMOHANbHOCTU
cnocobeTByOT 00pas3oBaHWMO  MNSIOTHOM  OfIMFOMEPHOW CeTKWM, B pe3ynbraTe 4ero
AOCTUratoTCs BbICOKME aare3ns, 3nacTMYHOCTb, TBEPAOCTb U T.4.

YuunTbiBad BbILLEU3NIOXKEHHOE, B HacTosdwen paboTte npvBedeHbl pesyrbTaThbl
nccnegoBaHnin No CMHTE3y OYHKUMOHANM3npoBaHHbIX 6eH3nnammHom dPO 1 npoaykTos
nx aTepudukalmm H-0yTaHoOMoM.

Mpouecc Begetca B Tpu ctagmn. B nepson ctagumn nony4veHol PO pe3onbHOro u
HOBOJ1A4YHOrO TUMOB NPWY MOJSTbBHOM COOTHOLIEHUN dheHona K opmanbgernay 1:1.2mn 1:0.85
B LIENIOMHOM W KUCMOTHOW cpefax COOTBETCTBEHHO. [lpy 9TOM OAWMH M3 MONYyYeHHbIX
onuromepos 661N MmogmMduumposaH beHsnnammHom B konudectee 0.1-0.4 monb B pacyeTe
Ha 1 Monb (peHorna. Bo BTOpon cTtaguu nposedeHa MONUKOHAEHCAuus pPes3OSfibHOro u
HOBOJIA4YHOro ONUroMepoB B kucrnon cpege (pH=3-4) B TeyeHun 3-4 yacoB. MaccoBoe
COOTHOLLEHMNE onuromepa K pactesoputento coctaenset 1:1.5, yto cootBeTcTByeT ~ 40 %-
HOMY pacTBOPY CMECHK OSIMrOMEPOB B AMOKCaHe. Bblaensemas Bo BpeMs NonnKoHAeHcaumm
BOAA OTroHAnach ¢ NoMoLbio Hacagkm AuHa-Crapka.

[MonyyeHHble BO BTOPOM CTaauM NPOAYKTbl 3TEPUPULMPOBAHbI H-OYTUNOBLIM
CMMPTOM B KUCIOW cpede C nocrnenyroLlen oTroOHKOM TPOMHOM cmecn ByTaHona, Bogbl U
octatoyHoro ot |l ctagum pactBopuUTeEns — OMOKCaHa — MO M3BECTHOM MeToauke. B
pes3ynbTaTe nonyyeHbl 6yTaHoNbHbIE pacTBOPLI 3TepnmumnpoBaHHbIX PO kpacHo-6yporo
useta. Cnegyet OTMETUTb, YTO OTIOHKA W3ObLITOMHOrO H-OYTUNOBOrO cAMpTa He
npencraBnaeT BaXXHOCTU MpuU MX 3KChnyaTaunn, BBUOY BO3MOXHOCTU €ro NpMMeHeHus B
KayecTBe pacTBopuTens ANA NakoKpacOYHbIX MaTepuanoB, 4YTO YMEHbLUaeT pacxon
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pacTBopuTens Npyv MNONyYEeHUN MIIEHKOO6Pa3yOLWMX KOMMNO3MLUMOHHbIX pacTBopoB. Kak
nokasanu uccriejoBaHusi, BBeeHue 6yTOKCU-rpynn B COCTaB ONIMrOMEPHbIX MaKpOMOIIEKY
NONOXUTENbHO BIUSIET HA PAaCTBOPUMOCTb OFIMFOMEPOB B HEMONSIPHbIX pacTBopuUTensX (K
npumepy, B CONbBEHTE), COBMECTUMOCTb C APYrMMIN CMONaMm1 NpU NOSTy4EHUN KOMMO3NLIMIA
M Ha U3NKO-MEeXaHU4YecKkMe nokasaTenu MoKPbITUA Ha OCHOBE MNOCNEedHVX: aaresuio,
3NacTUYHOCTb, TBEPAOCTb, Oneck u T.4.

YunTbiBasi BbILUEN3NOXKEHHOE, MONYyYEHHbIE ONMFOMEpPbl PEKOMEHAYIOTCSA B KayecTBe
3MNOKCU-(PeHONMbHBIX KOMMO3MLMOHHBLIX COCTaBOB. B HacTosilee Bpemsi MNpoBOAATCS
nccnenoBaHus No U3y4eHuto PrU3nNKo-MexaHNYeCKUX CBONCTB MOKPbITUIA HA MX OCHOBE.
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TEOPETUYECKUE ACNEKTblI UCCNEOQOBAHUA OUHAMUYECKU
BYNKAHU3OBAHHbLIX HAHOKOMMNO3UTOB
H.T.KaxpamaHoB, A.l.'ynueB, C.C.AnueBa, I'.[.N'enpapoBa
UHcmumym nonumepHbix Mamepuanoe HAH A3sepbatidxaHa
najaf1946@rambler.ru

[Ons ynyyweHus CBOWCTB MNOSIMMEPOB, KakK MpaBuio, WUCMOMb3YT pasfnyHble
MeToabl Mogudukaumm, NO3BOMSOWNE B TON UM MHOW CTENEHU NOAOWTU K MOSTyHYEeHUHO
KOMMO3MUTOB C YNYyYLIEHWEM KOHKPETHbIX XapakTepucTuk. Tak, Hanpumep, BBegeHue
ANCMEPCHOro  HamomHWUTEens, nnactudukaTopa, crabunmusaTopa WM NONyYeHue
NOSIMMEPHBIX CMecen, nx usndeckaa unnm xummdeckas moaudukauusi No3BONsSIN B
onpegeneHHon CcTeneHn noJoUTU K MOSIyYEeHUI0 KOMMO3UTOB C 3apaHee 3adaHHbIMU
cBomcTBamu. Mcnonb3oBaHWe HaHOHAMNOMHWUTENEen, Takke, MO3BOSIMNIO BHECTU HOBbIE
NMOHATUS N TEOPETUYECKYIO NMOAOMNMEKY K MHTEpnpeTaumum HaaMONeKynapHOMU CTPYKTYpPbl K
CBOWCTB HAHOKOMMO3MTOB [1].

[MoncTnHe peBOMOUMOHHLIMK ObiNM MCCNeAoBaHMA HavaTtble Nog PYKOBOACTBOM
npodeccopa C.N. Bonb(pcoHa, KOTOPbIA NPeasioxnn, no cyTu Aena, HOBbIM NOAXOA4 K
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MONy4YEeHN0  ANHAMUYECKM  BYFIKAHM30BAHHbLIX  KOMMO3UTOB. OTO  HamnpaBfieHue
nccnegoBaHMn  OTKPbIBAET  HOBblE  BO3MOXHOCTM  MEXaHO-XMMWYECKOro  CUHTe3a
KOMNO3WUTOB B MNpoLecce peakuMoHHOW 3KCTpy3um [2]. BmecTte ¢ atumMm, B nutepaTtype
NpPUBOOATCS BECbMa CKYAHblE CBEAEHUSI OTHOCUTENBHO N3YyYeHUs1 BOMPOCOB, CBA3AHHbIX C
3aKOHOMEPHOCTAMM Pa30BbIX NEPEXOA0B B AMHAMUYECKN BYIIKAHWM30BAHHbLIX KOMMNO3UTax
Ha OCHOBE HECOBMECTUMbIX MOSMIMMEPHbIX CMecen, B OCOBEHHOCTM MNpu nepexoae u3
TBEPAOro B BbICOKOAMACTUYECKOE U BA3KOTEKYYEee COCTOSHUS.

B cBA3KM C BbILWEMW3NOXKEHHbIM, LENbI0 MNPOBOAUMBIX WCCNEeOBaHUN SBMSNIOCH
nccnegoBaHne  TEPMOMEXaHMYECKMX  CBOWCTB  AMHAMUYECKM  BYSIKAHU30BAHHbIX
HAHOKOMMO3UTOB C Y4YE€TOM COBPEMEHHbIX MOAXOO0B MPWU OLEHKE WX CTPYKTYPHbIX
ocobeHHOCTeN 1 (ha3oBbIX NEPEXOOOB.

lMepen TeMm, Kak NPUCTYNUTb K WCCREeOOBaHUIO TEPMOMEXAHUYECKMX CBOWCTB
HaAHOKOMMO3MTOB Heobxoaumo 6biNo, npexage Bcero, pasobpatbCsa C  BOMpocamu,
CBSA3aHHLIMW C COBMECTUMOCTbIO CMELUMBAEMbIX MOMIMMEPHbBIX KOMMOHEHTOB. B gaHHOM
cny4yae, B Ka4yecTBe 0bbekTa uccrnefoBaHns UCNOSb3YTCA HECOBMECTUMbIE NOSIMMEPHbIE
cmecn Ha ocHoBe Pl u CKH pasnuyHbix Mapok. B cBA3n € 4yem, BO3HMKana
HeobXO0OMMOCTb  UCMONb30BaHWUSA  KOMMNaTubunmnsaTopa-coBMeCTUTeNd,  CNoCOBHOro
obecneunTb CMELIMBAEMOCTb KOMMOHEHTOB CMECU U MX TEXHONOMMYECKY0 COBMECTUMOCTb.
C aTOoM uenbld B KadecTBe KomnaTubunusaTopa ucnonb3oBanu Exxelor- npuButon
cononumMep nonunponuneHa ¢ manenHosbiM aHruapugom (MMMA), BBegeHne KOToOporo
Aaxe nNpy HeGONbLUMX €ro KOHUEHTpaUMax cnocobCTBYET 3aMETHOMY YIyULLIEHMIO CBOUCTB
KOMMNO3MUMOHHbIX MaTepuanoB [2]. W3BeCTHO, 4YTO NpM CMELUEHUN HECOBMECTUMbIX
KOMMOHEHTOB CMECW Ha HaaMONeKynsipHOM ypoBHe o0Opa3syeTcs, sIBHOBbIpaXXeHHas
aByxdasHaa cuctema. B 3agady wmccnegoBaHust Bxoauno [obutbCA paBHOMEPHOro
ANCNEPrMpoBaHMa HaHo4yacTul M KomMnaTubunusatopa No BceMy OOGbEMY MONMMEPHOM
cmecu. EcTb ocHoBaHMe nonaraTb, YTO ocHoBHas posib MMMA fomkHa 3aknioyaTbCH B TOM,
4yTOObl, PaBHOMEPHO pacnpedenssacb NPenMyLLeCTBEHHO B FPaHUYHbIX 30HaxX KOHTaKTa
anactomepa ¢ Makpouenamu PIII, cnocobctBoBaTb HOPMUPOBAHUIO OTHOCUTESILHO
HeboMbLINX MO pasMepy 3racTOMEPHbIX a3, Npu KOTOPOM co3garTcs GrnaronpuaTHble
ycnoBusi Ond CMELIMBAEMOCTM W TEXHOMOIMYECKOM COBMECTUMOCTU MOSIMMEPHbIX
KOMnoHeHToB cMecu. OHaKo, NPOCTOe CMeLleHne KOMMOHEHTOB CMECU He Bcerga MoXeT
cnocobcTBoBath QOPMUPOBaHUID  HEOBXOAMMOW  CTPYKTYpbl  TepmMoanacTonnacra.
OKCnepuMeHTanibHO HaMu ObINIO0 YCTAHOBMAEHO, YTO MPEMMYLLECTBEHHO 3TOT Mpouecc
BO3MOXeEH npu koHueHTpauun CKH B coctase PII He Huxke 40%macc. PaHee, B paboTax
[3] Hamn Takke Obin NokasaH npegnonaraeMbli MEXaHM3M MpoLuecca TeXHOMOrM4Yeckomn
COBMECTMMOCTM CMELLUMBAEMbIX Pa3HOMNOMSPHbLIX KOMMNOHEHTOB CMECU, COrfTacHO KOTOPOMY
CBOMCTBaA TepPMO3acTonnacToB B ABYyXda3HoN cucteme ooOpMUPYOTCSA B 3aBUCUMOCTU OT
COOTHOLLIEHNSA XKECTKMX U anacTudHblx 6rnokoB Pl n CKH. Mpu aTtom, xxectkne 6noku PrM
nocne pasbasneHnsa B cpee anactomepa u mM3n4eckoro B3anMoaencTems Mmexay cobon
00pa3yloT OOMEHbl, KOTOpPble BbINOMHAT CBOeObpasHytd porfb MOAUMYHKUMOHANBbHbIX
Yy3n0B, OTBETCTBEHHbLIX 3a MNPOYHOCTb TepmoanacTtonnacTtoB. OTCYyTCTBME XUMWUYECKUX
cBa3en mexay xectkmmm 6rnokamm Pl cnocobCTBYOT COXpaHEHMIO TEKYYECTU pacnnasa
NPV NOBLILWEHHbLIX TemnepaTypax, YTO MMEET MUCKMUYUTENbHO BaXKHOE 3HaveHue ans
obecnevyeHns nepepabaTbiBAEMOCTM TEPMOINACTONMacToB MeTogamMuM nuUTbs  Nopg
AaBMEHNEM N SKCTPY3UMN.

MpenmyLLeCTBO AMHAMUYECKM BYNKAHN30BAHHBIX KOMMO3UTOB 3aKMO4aeTCcsl B TOM,
YTO MPW HU3KUX KOHLIEHTPALUUAX MEPEKUCHbIX CLUMBAKOLLIMX areHTOB MeXLenHasi CluMBKa
npoucxoguT NpenmyLecTBeHHO B paze CKH 3a cueT 60nbLIOro Yncna gBOMHbBIX CBA3EN U
COOTBETCTBEHHO METUMEHOBbLIX FPYMNMN PaCMOfIOXKEHHbIX B QO-MOSMIOXEHUN K BUHWUIbHbIM
rpynnam. lNMpu 6onee BbICOKMX KOHUeHTpauuax N[ mexuenHas CliMBKa NpoOTEKaeT He
Tonbko B aucnepcHon pase CKH, HO n B xecTkmx gomeHax Pl no TpeTuyHbiM
yrnepogHbiM aTtomam, 4YTo 6e3ycnoBHbiM 06pasom cnocobcTByeT 06pa3oBaHMIO
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rycrocetdaTton MNPOCTPAHCTBEHHOM  CTPYKTYpbl, npegoTBpallalowmnm  BO3MOXHOCTb
nepepaboTKM CLUMTOro TepMasniacTonfniacta Ha CTaHAapTHbIX obopyaoBaHusx. MNMoatomy, B
3agaJvy vMccnegoBaHusl BXoAUMNO onpeaenieHne Tol MMHUManbHon KoHueHTpauuu MO, npu
KOTOPOM (hOpMUPYETCA CTPYKTypa AMHAMMUYECKU BYNKaHM30BAHHOro kommnosuta. B aton
CTPYKTYpe CLUMBKa MpoTeKkaeT MNpeuMyLLeCTBEHHO MO 3nactomepHon ase. B gaHHOM
cnyyae crnegyeT MNPUHSATb BO BHMMAaHME M caM HamnonHUTENb, NpeacTaBnsowmin cobon
HaHOPa3MepHbIN BEHTOHUT. Ponb HaHo4acTML GEHTOHMUTA B AAHHOM Crydae 3akno4vaeTtcs
B YCUNEHUM MPOYHOCTN HAHOKOMMO3MUTA.

Onsa Toro, 4toObl pas3obpaTtbCsd C OCOOEHHOCTSIMU CTPYKTYpPbl OMHAMUYECKU
BYJTIKAHM30BaHHbIX HaHOKOMMO3UTOB MNPEACTaBMANIOCb WHTEPECHbIM  UCCReaoBaHUs
TEpMOMEXaHNYECKMX CBOMCTB NMPoOBOAMTb B ABa dTana. Ha nepBom atane uccnenyercs
BNUSIHNE KOHLEHTpauUnn HaHo4acTul 6EHTOHNTA Ha 3aKOHOMEPHOCTU ha30BbIX NEPEX00B
N3 OAOHOro COCTOsIHMS B Apyroe. [anee, Ha BTOPOM 3Tane wuccriegyetTcs BhUsIHUE
KOHUeHTpaumn M unu cepbl Ha NpoLecc ByfnkKaHU3aLMmM HAaHOKOMMO3WUTOB, B pe3yfibTaTe
KOTOpPOro ycTaHaBnuBaeTCs Ta AONyCTMMasi MUHMMarbHas KOHLEHTpauusa CLUMBAOLMX
areHToB, KOTopble obecneymBatoT BO3MOXHOCTb nonyyYeHus JOMHaAMUNYECKU
BYNKaHN30BaHHbIX HAHOKOMMO3UTOB, CMNOCOOHbLIX NepepabaTbiBaTbCA METO4AMMU NTNTbA NOA
AABNEHNEM UINN IKCTPY3UN.
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HAHOKOMMNO3UTbI 3TO NEPCMNEKTUBHbLIE KOHCTPYKUUWOHHDbIE
NMONMMMEPHBIE MATEPUAITbI
U.B.BanpamoBa, C.C.AnueBa, I'.1.N'enpapoBa
UHcmumym nonumepHbix mamepuanoe HAH AsepbatiOxaHa
najaf1946@rambler.ru

[MonyyeHHble HA OCHOBE HAHOKOMMO3UTOB MOJSIMMEPHbIE MaTepuansl,, NPeacTaBsnsoT
BonbLION UHTEPEC AN NPaKTUYECKOro MCMNOSib30BaHUSA B CaMbIX PasfnyHbiX 0bnacTsx
TEXHUKN: MalIMHOCTPOEHUN, CENTbCKOM XO3SMCTBE, aBTOMOOMNECTPOEHUN, CYAOCTPOEHUMN,
BOEHHON N BOEHHO-KOCMWYECKOW TexXHuKe U T.4. [lonumepHble HaHOKOMMNO3UTbl — 3TO
mMaTepuansl, obnagatowmne yHmkanbHbIM COYETaHMEM CBOMCTB B CPaBHEHUU C OBObIYHBIMMN
ANCNEPCHO HANOSTHEHHLIMU NONIMMEPHbBIMU cucTeMamu.  [lonnmepHble HAHOKOMMNO3UTbI Ha
OCHOBE antMOCUIIMKaTOB CIIOUCTOro TUna, cogepXaTt MOeKyrbl nonnMepa, BHeApPEHHbIe
B MEXCII0eBOE MNPOCTPAHCTBO, 0Opasys HanofHEeHHble cunukatel. B aTtom cnyvae
rmopaTUpoBaHHbIE MOHbI LLENOYHbIX WIM LWEeroYHO3EeMESbHbIX MeTasnsfioB oKasblBaloT
NONIOXUTENbHLIN  3PMEKT HeuTpanusys oTpuuaTenbHbid  3apsg, KOTOpble HecyT
N30MOpPHbIE CTPYKTYpPbI, 3aMeHAs KaTnoHbl Mg unu Al, Haxogsawmecs BHYTPU cunukara.
BHeaopeHne nNONMMMEPHbIX MOMEKyn, MpUBOAAWNX K TakK HasbiBaeMbiM «rmbpugam
BKIMIOYEHNA», MOXET [MpoxXoAuTb B XoAde 3aMeHbl rmapatMpoBaHHbIX — MOIeKyn,
coepXalmMxcs B MEXCrOeBOM NPOCTPaHCTBE, MOSeKyrnamu nosiMuMepoB, coAep’KaLlmx
YHKUMOHarbHbIE rpynnbl, obnagatowme MoH-aUNonbHbIM MOMeHTOM [1].
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Hanbonbllee BHUMaHWE CTano ygenatbCa K TakuM HamoOfNHUTENAM MnacTMace Kak
rMUHA, MOHTMOPUIIIOHUT U T.N. KOMMNo3numa nonvMmep-rinnHa Oensitcs Ha TPU OCHOBHbIX
BMAa: CTaHAAPTHbIA KOMMO3WT, rAe rNMHa AEeWCTBYEeT KakK OObIYHbIA  HaMOSIHUTENb,
NHTEpPKanMpOBaHHbI HAHOKOMMO3UT, COCTOSLLUNIA U3 PErynsapHbIX oparMeHToB nonMMepa,
HaxXOAAWNXCA MeXAy CHOSMU [fMHbl, U OeNaMUHUPOBaHHbLIA HAHOKOMMO3UT, rae Criov
TOMWMHOM nopsagka HaHomeTpa, pacnpeferneHbl B MaTtpuue, obpasys MOHOMUTHYHO
MUKpOMacLUTabHyo CTpykTypy. NMocnegHun Tun npeacraeBnsieT ocobbi MHTEpeC, NOTOMY
4YTO npeanonaraeT MakcMManbHOe B3auMMOLEWCTBME MoNuMepa C [MUWHOW, [fenas
NOBEPXHOCTb CMoeB AOCTYMHOW ANns nonuMepa. OTO [LOMMKHO MNpUBECTU K CaMblM
Cepbe3HbIM N3MEHEHNSIM B MEXaHUYECKNX N (PU3NYECKUX CBOMCTBAX.

PaspaboTtaH psg nonMMEpPHbIX FpaHynMpOBaHHbIX MWHepanusatopoB (MMM) ans
KOHOWLUMOHNPOBAHUSA BOAbl MOHaMW, KanbUWdA, MarHud, Kanus, HaTpuda, cepebpa,
cynbcataMmm n xnopugamm B 3aMKHYTbIX 3KONOrnMyeckmx obbvektax. [JaHHble matepuansl
npeacraBnsAT cobon UUnMHAPUYECKUE rpaHynbl guameTpomMm 1-2 MM 1 AnuHon 2-8 MM n
COCTOAT M3 KOMMMeEeKca W3MEerNbYeHHbIX MUHepasibHbIX COnel U MONUaTUIIEHa HU3KOro
nasnexHuns [2].

B cBA3n ¢ BospacTtaHnem TpeboBaHMM K peTansaMm asBToMobunem u c y4eTom
9KCMfyaTauWOHHbIX  CBOWCTB WX  MCMOMb30BaHWSA  CneunanucTbl  nNpeanovvTaroT
MCMonb30BaHWE  CTEKMNOHAMNOSIHEHHbIX MaTepuanoB Ha OCHOBe nonunponuneHa. B
CpaBHEHUN C MMUHEPArIOHaMNOSIHEHHbIMX KOMMO3ULMSAMW NONUAPONUIEHa UX OTnnyaeT
NOBbILLIEHHAs XECTKOCTb, TENMOCTOMKOCTb U yaapHas Npo4YHOCTb. CTeKknoHanomHEHHbIN
nonuNponuneH Tuna «ApMIieH» Hawen LMPOKOe MPUMEHEHME B TakMX OTBETCTBEHHbIX
n3nennax, Kak KOprycCHble W KapKacHble geTann CUCTEMbl OTOMMEHUS, HarpyXeHHble
KPbINbYaTKN BEHTUNATOPOB OXNaXAeHUA U OTONSEHUSN, a Takke B AeTansax, paboTaowmx B
KOHTaKTe C ropsdumm aHTucdpmsom. K nocnegHum OTHOCATCS ©Oayku  paamaTtopoB
oxnaxgeHus apuratens nm oTtonuTens u oTeoAdwimMe naTpydokm K HUM, MacTMacCoBbIN
nepexoaHuKn nog, WwraHru, kpad otonutens [3].

OAHVM 13 BapnaHTOB PbIHOYHOMO UCMOMb30BaHWS OTXOL40B PE3MHOBbLIX U3AENNUI, Kak
MCTOYHMKA BTOPUYHOIO CbIpbS, SABMASETCA UX M3MeESlbYeHue pasnunyHbiMi cnocobamu u
NPUMEHEHNE MOMNYyYEeHHOMW KPOLWIKA B COCTaBe KOMMO3WLUMOHHBLIX MaTepuarnoB Kak
HeaKTMBHOro HanosnHuTend. Ha ocHoBe cmecu TepmonsacTUYHOro nonumepa wu
N3MEerNbYeHHON pe3uHbl ObinM  NoMnyYeHbl HOBblE KOMMO3WUMOHHbIE MaTepuanbl —
pe3nHonnacTbl.

BBeneHne B TepMonnacTUyHble MNOMUMEPbLI XECTKUX HanofHUTENen npuBOAUT K
yXyALWeHunio 4edopMaunoHHbIX CBOMCTB MaTepuana. lokasaHo, YTO C pOCTOM COAEpPKaHUS
MUHEeparbHbIX YacTul, B MNOMIMMEPHOM MaTpuue HabniogaeTtcs CMeHa MexaHusma
AedopMmpoBaHna OT MMacTUYecKoro, MNOCPEeACTBOM  pacrpOCTPaHEHUs LIenKu, K
KBa3nXpynkoMy — paspyLleHuio obpasua npu obpasoBaHum wenkn. MNpegenbHasa cteneHb
HaMoOSTHEHMS, MPU KOTOPbIX MPOUCXOOUT yTpaTa MaTtepuarioM NnacTUY4eCcKUX CBOWCTB,
3aBUCUT OT CNOCOBHOCTU MaTpULbl K OPUEHTALNOHHOMY YIPOYHEHMUIO.

B nocnegHue rogbl Obinn  OOCTUrHYTHI ONpederfieHHble ycnexu B obnacTtu
pa3paboTkM TEOPUM U TEXHONOTUN MOSNTYYEHUS KOMMO3ULMOHHBIX MaTepmnanos, AMCNEPCHbIX
N apMUPYOLLMX CPeacTB, TEOPUN HEOAHOPOOHLIX Cped — ONTUMAaribHOro apMMpOBaHUA,
PU3MKM N MexaHUKn [edOpPMaLMOHHOIO YNPOYHEHUS M MPOYHOCTU KOMMO3ULIMOHHBLIX
MaTepuasnoB C LUMPOKMM CMEKTPOM CTPOEHMUs, CBOMCTB U obnacTten npumeHeHus [3].

Ha ocHOBaHMM BbILLEN3NOXEHHONO MOXHO KOHCTaTUpoBaTb, YTO MUHeparnbHble
HaMNoOSHUTENN BHOCAT CYLWECTBEHHbIN BKMagd B HanpasfeHuu yrydweHua psiga
KayeCTBEHHbIX Moka3aTenen npoMbIlWSieHHbIX nonumepos. PaspaboTtka n muccnegosaHue
NMOSIMMEPHBIX  KOMMO3UTHbLIX  MaTepuanoB  MO3BOMSET  MNOSy4YuTb  MaTepuansbl
KOHCTPYKLUMOHHOIO Ha3Ha4YeHus ¢ 3aaHHbIMU 3KCryaTauMOHHbIMU CBOMCTBaAMMU.
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KoMNo3nunoHHble MaTepuanbl Ha OCHOBE 3MOKCUMAHbIX OfIMFOMEPOB  HaLUMK
LLUIMPOKOE NPUMEHEHME B Pa3fiMyHbIX OTpacnax Hapoa4HOro Xo03sncTea 6narogapst BbICOKOWM
aaresvn, BbICOKOM TEMNOCTOMKOCTU, HU3KOW XPYMNKOCTW, Marion ycagkocTun. Hapsgy c
NONOXUTENbHLIMU CBOMCTBAMU OTBEPXKAEHHbIX 3MNOKCUAHLIX  KOMMO3UUUKA BO3HUKAET
rpynna npobnem, obGnagatowme Xpynkumm, ManodnacTuyHbIMU, HU3KOW TEPMO- N CBETO-
CTONKOCTbIO, YTO OrpaHNYnBaET NX UCMONb30BaHME B pa3Hbix obnactax TexHukn [1].

[ns ycTpaHeHnsa 3TUX HedoCTaTKOB (3MaCTUYHOCTM, MPOYHOCTU M yAApHOW BA3-
KOCTM), a Takke ONA MNOSlyYeHUs JMOKCUAOHbLIX CMOS, obnagarwLlmx BbICOKMMU MPOY-
HOCTHbIMW MOKa3aTensiMu, B KavyectBe mogudukatopa B coctaB cmonbl O[-20 BBOOAT
aKTUBHble pasbaBuTenu-moanduKaTopbl, yMeHbLlalWwmne MX BA3KOCTb , MOBbILALWMe
3MAaCTUYHOCTb W XM3HECNOCOBHOCTL[1].

Mpogomkasa paboTy, N0 CUHTE3Y U U3YHEHNIO MOANDULIMPYIOLLNX CBONCTB B 3MOK-
CUOHbIX KOMMO3MUMAX MOHO- U OMINOKCMKETOHOB anndaTUyeckoro n anuumkimn4yecKkoro
psgoB [2,3], uenbio gaHHOW paboTbl-paclUMPEHNE acCOPTUMEHTA 3MNOKCUAHbIX CoeanHe-
HUN, KOTOPblE XapaKTepu3ytTCs BbICOKMM COAEPKAHNEM 3MOKCUOHbIX FPYMM, HU3KOWN BA3-
KOCTbIO M MOTYT MPUMEHATLCS B KAYeCcTBe aKTUBHbIX pasbaBuTenen, ynyywarLwmx OgHo-
BPEMEHHO TEXHOSOMMYECKYIO XapaKTEPUCTMKY 3MOKCUOHbIX KOMMO3ULMIA , @ TaKkke Tensno-
domamyeckme n pusnko-mexaHm4eckne CBONCTBa nosnyyaemMbix NosIMMeEpPOB.

lMocTaBneHHas uenb OCTUraeTcsl NPUMEHEHNEM TPUSMNOKCUKETOHOB anudartmyec-
KOrO M LIMKIOreKCEeHOBOMO (anuumMKnMyecKkoro) pagoB, KOTOpbIe Nosy4varoT o U3BECTHOMY
crnocoby [4,5] nyTem anbaonbHO—KPOTOHOBOW KOHAEHCauun 2-MeTun-2,3-3MnoKcuneHTa-
HOHa-4 C KPOTOHOBbLIM U LIMKIOreKCeHOBLIM anbAerngom B NpUCyTCTBUM BOOHOIO pacTBopa
NaOH n anokcmamMpoBaHUeM Nony4YeHHbIX HenpeaenbHbIX 3NOKCUKETOHOB € 28%-HbiM H202.

CuHTE3 TPMINOKCUKETOHOB anndgaTtnyeckoro-2-meTtun-2,3,5,6,7,8-TpUanokCMHOHa-
HOH-4 (IV) n anuumknunyeckoro psaga -5-metun-1,2,4,5-gmanokcn-1-(3,4-3NoKCULMKIOreK-
caH)rekcaH-3-oH (lll), ocywiectBneH Hamm cC BbICOKMMKU Bbixogamu (62—70%) cornacHo
HUXENPUBEOEHHOM CXeME:
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CH-CH-C-CH-C(CH3), (1)

I

CH;CN(C,HsOH) @

R-CH- EH - CHB(CHQ2 % % 5 o
H,0, AN 0N

CH;- CH CH CH-CH-C-CH-C(CHjy), (V)
R= @‘ (I); CH,-CH=CH- (II)

TpunanokcukeToHbl 6ecuBeTHbIE HU3KOBA3KME XMOKOCTU, B CBA3N C YEM OHW MOryT
NPUMEHSTLCS B Ka4YecTBe aKkTUBHbIX pa3baButenen 3mnoKCUAHbIX CMOJI.

CTpyKkTypa 1 cocTaB CUHTE3NPOBaHHbIX coeanHeHnn (I-1V) nogTeep>xaeHbl JaHHbIMA
anemMeHTHoro aHanusa, K- n AMPIH -cnektpockonuu. B UK-cnektpax coeguHenuin (1,11)
o6HapyxeHbl MHTEHCUBHbIE Mofockl nornoweHus npu 820, 920, 1260, 1720, 1620cm™ ,
XapakTepHble Ans 3NoKCUAHOro KonbLa, KapbOHUTbHOW FPyNnbl U ABOMHOW CBA3M COOTBET-
CTBEHHO, a 4acToTbl B coeaunHeHum I, IV ans oBoMHON CBA3WM B anndaTuyeckon uenm u
LIMKITOreKceHOBOM dpparmeHTe otcytcTBoBann. B AMPIH-cnekTpax coeavHeHuit obHa-
pyxeH cuHrnet npu 6 =3,17 —3,35 M.4., OTHOCALLMNCH K METUHOBOMY MPOTOHY 3MOKCUAHOIo
KoSfibLa, a MeTunbHble rpynnbl, COeANHEHHbIE C aTOMOM Yyrrepoga 3MOKCUAHOro uukna,
obycnoBnuBaloT ABa YETKO BblpaXKeHHbIX cuHrneta npm 6 = 1,02-1,17 n 1,30-1,35 m.4.

CunHTtesunpoBaHHble TpuanokcukeToHbl ((II1,1V) ncneitaHel B kavectse mogudukatopa
ANS CO34aHnsA 3NOKCUMAHBIX Komno3uumin cmonbl 3[-20, oTBepxaaembixX MONNITUNEH-
amuHoM(MNENA) nnn manenHosbim aHrngpuaom(MA) .UccnegoBaHue nokasanu, 4To npwm
BBEEHUN B COCTaB anokcugHon komnosvumm  coeguHenmn  (1111V) B npegenax 10-30
Macc.M. paspylialllee HanpsbkeHue npu pacTtsxkeHun obpasua ysenuumsaeTcs (no
CpaBHEHMIO C obpasuamu NonyyeHHbiX oTeBepxaeHnem O[0-20 6e3 moaudukatopa) B
1,6-2,1 pasa, anacTU4HOCTb- B 4—5,yaapHas BA3KOCTb- B1,2—2, TennocTonkocTs -8 1,3-1,6,
a ananekTpudeckas NpovYHoOCTb Bo3pacTtaeT B 1,5-2,5 pasa.

CnepoBaTtenbHO, MOMNyYeHHbIE (U3MKO-MEXAHMYECKME MOKa3aTenu OMbITHbIX
obpasyoB CBMAETENLCTBYOT O TOM, YTO UCMbLITYEMbIE COEAUHEHUS 3a CHET OKCUPAHOBbLIX
rpynn y4acTBYyHOT B Mpouecce CLUMBKN MPU OTBEPXKOEHUM KOMMNO3ULMKN 1N hopMmnpoBaHUn
TpeXMepPHON NPOCTPAHCTBEHHOM CTPYKTYPbI Nosiumepa. Y nydweHne unsnko-MmexaHnyeckmx
CBOMCTB MOANMULMPOBAHHBLIX CMOST MOXHO OO BbSCHUTBL TEM, YTO B NPOLIECCE OTBEPXKOEHUS
komnayHgos , M3AMA nnu MA BCTynalT B XMMUYECKOe B3aMMOLENCTBUE C AMNOKCUAHOM
cmonon n moagmndukatopom. lNpu 3TOM 3MNOKCUMAHOE KOMbLO CMOfbl U MoaudmkaTopa
packpbiBaeTcsl, obpasys BTOPUYHYHO TMAPOKCUITbHYKO Tpynny, KoTopasi y4yacTtByeT, no-
BUOUMOMY, B [OOMOSIHUTENbHON CLUMBKE Mexay CcoboM MO 3MOKCMAHOMY KOnbly, B
pesynbtate 4ero obpasyeTca ceTyatas CTpPyKTypa, obycrnosnvBaiollad noBblEHNE
PM3MKO-MEXAHMYECKMX NOKa3aTenen Komnoamumn. Takum obpasom npuMeHeHne TPUIMOK-
CUKETOHOB Kak MoandukaTopoB-pa3daButenen no3BONsSOT PEKOMEH4O0BATb CUMHTE3UPO-
BaHHbIE TPUINOKCUAHbIE COEOVHEHUS OM9 WCMONb30BaHUs B COCTaBe TEMNOCTOMKMX
KOMNayHOOB, KNeeB, CBA3YIOLWNX AN U3roTOBIEHNST apMUPOBaHHbIX M1acTUKOB.
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NONYYEHUE N UCCITIEQOBAHUE AHTUBAKTEPUATbHbIX
KOMMNMO3ULIMOHHbIX MATEPUAITIOB HA OCHOBE NMOJIUCTUPONA
N (OPTO-, META- U NAPA-) KAPEOKCUDPEHUTTIMATIEMHAMMWAOOB
W.N. N'ynueBa?, A.UN.AnnxaHoBal, T.B. AraeBa !, A.®.MamepnoBal,
3.A.lapaes?, .A.MamegoB?
LUHemumym nonumepHbix mamepuanoe HAH AsepbalidxaHa, 2AzepbatioxaHcKuli

MeOuyuHcKul yHUsepcumem
Guliyevashahana86@mail.ru

KoOMNO3MUNOHHbIE NONMMMEPHbIE MaTtepuanbl 06nagalT  LWMPOKUM  CNEKTPOM
NpaKTU4ECKNX MPUMEHEHU, OOCTYNHbIX Gnarogapsa UCKMYMTENnbHO BonbloMy BbIGOpY
COYETaHUN PasfIMYHbIX TUMNOB MOSIMMEPOB U (PYHKUMOHAMbHLIX HaMOSHUTENEN, a Takke
aPEKTMBHBIX CNOCOBOB MOMy4YeHUs 1 nepepaboTkm komno3uToB. B nocnegHue roabl
NPUMEHEHNE CUHTETUYECKUX MONMMEPOB B MEQULMHE, KaK MU B APYrMx 06nactax HapoaHoro
XO3]MCTBA, CBA3AHO C MX YHUKaNbHbIM KOMMMEKCOM (OU3NKO-XUMUYECKNX U DU3NKO-
MEXaHNYECKUX XapaKTEPUCTUK, BO3MOXHOCTbIO MX MOAMMUKALUKM B LUMPOKUX npeaenax,
CpaBHUTENbHOMN AOCTYNHOCTbHO cblpbs, BO3MOXHOCTb nepepaboTku Ha
BbICOKOMNPON3BOANTENBHOM 060pYyA0BaHUMN.

lMokasaHa HeobOXoAMMOCTb NpuaaHnsa aHTubakTepuarnbHbIX CBOWNCTB MOSIMMEPHbLIM

MaTtepuanam, KotTopble MPUMEHSAIOTCA B NULLEBON, MEAULIMHCKON N CENIbCKOXO3SMCTBEHHOMN
npomblwneHHocTsX. lMpuBeaeHbl pacnpoCTpPaHEHHbIE TEXHOMOMMU TakuX MOMMEPHbIX
matepuanos [Shtilman M.I. Polymers of medical-biological purpose. Moscow: Akademkniga
Publ. 2006, 420 p.]

B kadectBe aHTMMUKpOOBHOro mogudukatopa npumeHsnu (opTo-, MeTa- u napa-)
kapbokcucpeHnnmanenmmagos AM[I [Guliyeva Sh.l., Alikhanova A.l.,Garayev E.A.,
Mammadov B.A. et al. Synthesis of carboxyphenymaleimides and study of their biological
Activity properties / American Scientific Journal Ne (52) / 2021, p. 24-29], a B KayecTBe
NONIMMEPHON MaTpuLbl MOXET WCMNOoSb30BaTbCA MNONUMEP MO  (PU3UKO-XMMUYECKUM W
TEPMNYECKMM CBOMCTBaM COBMECTMMbIN C nonvmepom ynakosku (M3, MM, NC v gp.).

B pesynbTaTe npoBeAeHHOro KOMMIieKca UCMbITaHWUA NoKas3aHo, YTO OnTUMaribHoe
cogep)xaHme aHTMMuKpobHon pobaskm AMI B nonuMepHOM MaTpuue He AO0SHKHO
npeBblwatb 1,5 %. lNpn 3TOM, NOMHOCTLIO COXPAHSATCHA (PU3MKO-MEXaHUYECKME U
opraHonenTuyeckne CcBOMCTBA NIIEHKN N U3OESTUN.

Hamu Obinn  paspaboTtaHbl HOBble aHTMOakTepuanbHble  KOMMO3ULMOHHbIE
Matepmanbl Ha OCHOBe nonuctupona u (opTo-, MeTa- U napa-) KapbokcueHun-
ManeMMmmnaoB. JKCMEPUMEHTANbHO YCTAHOBIIEHO, YTO uUCCreayemble KOMMO3ULMOHHbIE
Matepmansl ob6fiagatoT akTUBHbIMU @HTUMMUKPOOHLIMU UM PYHIMUMOHBIMW  CBOWCTBaMM
[Mo3aHeeB O.K. MeanunHckas mukpobuonorus. M., 2001].

OTN KOMMO3UUUOHHbIE MaTtepuarbl MOryT MPUMEHATbCA B MeAWUMHE B KavyecTBe
CaHMTapHO-ObITOBbLIX U34EeNusX, B 06nMLOBKax CTEH, B 000pyA0BaHuUsAX, a Takke B Ka4eCcTBe
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cpeactea anst obpaboTkM paH, ogexabl MeanepcoHana, nepdaTtkm, B ogexaax, B
nocrtenbHoMm 6enbe, 1 T.4.

Kpome TOro, oHM moryt ObiTb UCMOMb30BaHbl B ObITy B KayecTBe MMEHKN Ons
MYCOPHbIX MELLKOB, B 06NMLOBOYHbLIX MaTepuanax, Takke kak npeaMeTbl IMYHON TMrMeHbl
n gomalluHero obuxoaa, KOMNIEKTyOLWMe AN BaHH U CaHy3noB, U3genus Ans cnopTa u T.4.

ASAGISIXLIQLI POLIETILEN VO GOD9BaY MiSGINLI GILi 9SASINDA
KOMPOZIiSIYALAR
V.C.Cefarov, M.9.Manafov, S.9.Bektasi, M.C.Racabova, S.M.Xalilova,
K.G.9miraslanova
AMEA Polimer Materiallari Institutu
valeh_ani @mail.ru

Elmi texniki taraqginin inkisafi dovrinda global problemlarden 6ncull ekoloji tarazligin
saxlaniimasi ve tabii sarvatlarin semarali voe magsadyonli istifade olunmasidir. Senayeds
telab olunan mahsullarin miqdari artdigca onlarin istehsal sahalari ¢oxalir va ekoloji
gerginliyin artmasina sabab olur. Polimerlarin (tullantilari) istehsali zamani alinan yan
mahsullar etrafa atilir, atraf muhitin girklonmasi bag verir va ekoloji gerginlik yaranir.
Masaelenin halli baximindan vacibi, tullanti mehsullarin utillesdiriimesidir. istehsalat ve
maisat tullantilarinin utillagdiriimasi UGgun onlarin tekrar emala digar olunmasi tadgigat
hadafinin segilmasinde maqsadyonli hesab olunur.

Yuksak istismar xassalarina malik polimer kompozisiya materiallarinin alinmasi Ggun
komponentlarin optimal nisbatlerinin teyini asas amil sayilir. Doldurucularin tebistindan,
dispersliyindan, funksianaligindan, miqgdarindan, asili olaraq onlarin optimal nisbatlerinin
secilmasi qarsiya goyulan magsada nail olmaq esas sart sayilir. Sistemds istirak edan
matrisin ve doldurucunun terkibi, onlarin faal sathi arasinda garsiligh alags mdvcudiugu,
matris ile doldurucu arasinda fiziki-mexaniki ve kimyavi alaganin amala galmasina sebab
olur.

Aparilan tacribslerin naticelarine esasen geyd edilon parametrlor kompozitin
keyfiyyat dayismesine musbat tasir gostarmakle, onlarin tetbiq sahalerinin
genislandiriimasina imkan yaradir.

Taqdim olunan tadqiqat isi asagisixligh polietilen va onun tullantilarindan matris kimi,
Gadabay Misginli gilinden doldurucu kimi istifade etmekle,  muxtalif nisbatlorda
kompozisiyalar hazirlanmig ve onlarin fiziki-mexaniki gdstericilari teyin olunmusdur.
Kompozitlerin ¢gaki % nisbatlarini dayismakle yeni terkibli nUmunaler alinmis ve gostaricileri
toyin olunmusdur.

Alinan naticalar cadvalda gostarilmisdir.
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Cadval

Asagisixhqlh polietilen asasinda kompozitlerin gostaricilari

Komponentlarin tarkibi | Dartilma glivvasi Nisbi uzanma | 9AG

*  PE % o, MPa £ qr/10deq

10803- mm %

020 *PE:**dol - 100 11,3 31,0 [ 126 | axmadi
PE:dol - 70:30 13.3 10,5 42 0,32
PE:dol - 60:40 13.2 7,3 29 0.30
PE:dol - 50:50 11.0 7,0 28 0.34
PE:dol - 40:60 16,0 6,0 24 axmadi
PE:dol - 30:70 17,3 6,0 24 axmadi

doldurucu-106 mkm
** Gadabay Misginli gili

Cadveldan goérunduyd kimi dartiima zamani qirilma quvvasinin 11,3 MPa-dan-17,3
MPa-dak yuksalmasi va nisbi uzanmanin 126%-dan 14%-dak azalmasi musahida olunur
vo naticada keyfiyyatli kompozisiyalarin alinmasina nail olunur.

Tacrlbalere asasan alinan PKM sanayenin muvafiq sahalerinds istifadesi genastbexs
hesab olunur.

NONYYEHUE AHTUBAKTEPUAIIbHBIX KOMMNO3ULMOHHBLIX MATEPUAJIOB
HA OCHOBE ABC
J1.lLl.A66acoBa, A.®.MammepnoBa, 6.A.MammenoB
UHcmumym nonumepHbix mamepuanoe HAH AsepbatiOxaHa

Hannune aHTUbakTepmanbHbIX CBOWCTB Y MOMMMEPHbIX MaTepuarioB U UX
6e3BpegHOCTb 4151 YENOBEYECKOro OpraHn3ma sSiBNseTcs OAHUM U3 BaXXHENLINX YCIOBUI UX
MCNONb30BaHMSA B MeuLMHe, NMULWEBON NPOMbILSEHHOCTU 1 B BbITy. OgHon 13 Hanbonee
LLIMPOKO MPUMEHSIEMbIX TEXHOMNOIMMI NONYYEHNA aHTUMUKPOBHbLIX MNONMMEPHbBIX MaTtepuanos
ABNSAETCA UCMONb30BaHWE NPUPOAHBIX U CUHTETUYECKNX NPOTUBOMUKPOOHBLIX 4O6GABOK Mpu
npepaboTke MOMMMEPHbIX KOMMO3UUUOHHLIX MaTtepuanoB. CnegyeT OTMETUTb, YTO
CMbiBaHMe [Jo6aBOK B Te4YeHUM KOpPOTKOro Mepuoda BPEMEHW C  MOBEPXHOCTU
aHTubaKkTepmanbHbIX KOMMO3ULMOHHLIX MaTepuanoB, MOSTyYEHHbIX MPW UCMONb30BaHUU
HU3KOMONEKYNApPHbIX 006aBOK, CHMXaeT CPOK UX IKCnnyaTauuu, a Takke OKasblBaeT
HeraTMBHOe BNUSAHWE Ha Apyrue CBONCTBa 3TUX MaTtepuanos [1].

B psge nccnepoBaHui npeacTtaBneHa nHdopmauma o6 onuromepax u nonvmepax,
cogepXawmx B cocTaBe OWONOrMYECKM akTMBHble canuuuroBble dparMeHTbl, U O
Nony4YeHnn Ha X OCHoBe aHTMBakTepuanbHbIX KOMNO3MLUMOHHBLIX MaTtepuanos [2,3].

B cBA3n ¢ 3TUM nyTem B3aMMOOenCcTBUSA canvuminoBOn KUCMNOTbI ONUIrO3TUIIEHOBOIO
MaKpoOMOHOMepa W UuccrnefoBaHbl B KavecTBe OMONOrMyeckn akTUBHBLIX MONMMEPHbIX
nob6aBoK C Uenblo MonyvYeHuss aHTUbakTepuarbHbIX KOMMO3ULMOHHBLIX MaTepuanoB Ha
ocHoBe ABC (akpunoHuTpun-6yTagneH-ctupon).

Bbinn nccnenoBaHbl aHTUBaKTepmnanbHble CBOMCTBA MOSTYYEHHbLIX KOMMO3ULMOHHbIX
mMaTepuarnoB W onpefeneHbl BO3MOXHOCTU UX NpUMeHeHus. B kayectBe TecT-KynbTyp
ncrnonb3oBann TakMe Mukpomuuetbl, kak Aspergillus niger, A.ochraseus, Penicillium
cuclopium, Cladosporium herbarium, Fusarium moniliforme n F.oxysporium. BelpawunsaHue
rPMBGKOB Ha MNOBEPXHOCTU WUCCNegyeMoro KOMMO3UMLMOHHOIMO MaTepuarna npoBOAWUNOCH
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NMoMeLLeHNeM ero B nuTaTenbHylo cpefy (arapypoBaHHbI COMNOAOBBLIM COK) Ha 1 Mecsu
(pnc. 1).

Puc. 1. Ha ocHoBe onmnroaTUnMpoBaHHOro admpa canuuunoBon KMcnoTtbl oT Maccel ABC

[Mocne ucteyeHMss BPEMEHM KOMMO3ULMOHHLIM  Matepman 6bin muccnegosaH noA
MMKPOCKOMOM WM COMOCTaBIIEH C UCXOAHbIM COCTOsiHMEM. Bbino obHapyXeHo, 4YTO HM B
OHOM U3 UCCneaoBaHHbIX KOMMO3ULMOHHBIX MaTepuanoB He MPOUCXOLUT HU BU3YyarbHbIX,
HN MUKPOCKOMUYECKUX N3MEHEHUN. ITOT PakT MOXHO paccMmaTpuBaTb Kak nokasaTtenb MX
YCTOMYMBOCTM K rpubkam.

Taknm obpasom, uccrnegoBaHue aHTUbakTepuanbHbIX CBOWMCTB KOMMO3ULMOHHbIX
MaTepuanoB Ha OCHOBE ONUIO3TUIIEHOBOro admpa canuumnoBon kucrnotel n ABC
nokasano, 4YTo 3T MaTepuanbl obnagawT OGakTepuungHbiMM WU PYHIMUUOHBIMA
CBOMCTBaMM, COXPaHsisi OCHOBHbIX 3KCMNJlyaTaunoHHbIX nokasatenen ABC.
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AMOKCUKOMMNo3numa HA OCHOBE TPUTTIMLUEPUOA CAXAPWUH-6-
KAPBEOHOBOW KUCNOTbI
3.T.AcnaHoBa, M.H.PawnpgoBa, A.A.MamepnoBa, C.A.N'enpapoBa
UHcmumym nonumepHbix mamepuanoe HAH AsepbatidxaHa
E-mail:ipoma@science.az

M3BeCTHO, 4YTO 3MOKCUAHbIE CMOJSIbI, B YaCTHOCTU AWaHOBbLIE, UCMOMb3YOTCH nocne
BBEeAEHUS OoTBEpANUTENEN. YUnTbIBas TO, YTO BOMBLUIMHCTBO 3MNOKCUOHBIX KOMMNO3ULMOHHbIX
MaTepuanoB B OTBEpPXAEHHOM Buae o006nagaltoT XPYNKOCTbiO, yXyAllawowen ¢U3nKo-
MEeXaHW4eckne CBOMCTBA MOSIYYEHHOrO0 MaTepuana, 4acto B KOMMO3WUUUKO BBOOATCSH
coeavHeHus, obnagawowme nnacTuuUUMpyoWwmMM CBOWCTBOM, Hanpumep, 3dupbl U
COeQIHEeHUs, cofepXaluMe B CBOEM COCTaBe rpynnbl, CNOCOBHble OTBEPXAaTbCA MO
3MnoKcurpynnam cMorsibl.
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B cBA3n ¢ aTMM Hamu cuHTeaupoBaH Tpurnuuepua (TI) caxapwH-6-kap6oHoBON
KMCNOTbI CrieayoLLero cocrasa:

NG OC_I|/\| |/\|I_CO\NH
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Hanuune B coctaBe 3aTOro CoeAMHEHUs1 3UPHBIX U MMWUOHBLIX TPYNN AaeT HaMm
BO3MOXHOCTb MUCMOJSIb30BaTb €ro B Ka4ecTBe OTBepauTens- nnactngukaTopa anoKCUaHON
cmonbl 3[1-20.

OTtBepxaeHus paspaboTaHHbIX KOMMNO3ULMKA M3y4anucb MeTodamMu TEepPMUYECKOro
aHanusa, Ha pgepuBatorpade cuctembl «[lMaynuk-MNaynuk-Opgen». OnTtumanbHoe
KONMYeCTBO OTBEPAUTENS U YCKOpUTENSA HAaUAEeHO MeTO40M TEPMOrpaBUMETPUN NO KPUBbLIM
Tr.

BbINo ycTaHOBMEHO, YTO MPOLECC OTBEPXKAEHUS HaynMHaeTCca Npu NOBbILLEHHOM
TemnepaTypHom pexnme 160°C n npoxoant Yyepes 3k30-NnK oTeepxaeHus npu 175°C, a
npouecc NMOSIHOrO  OTBEpPXAEeHUs 3aBepLuaeTcs npu 200°C, HO  Takom
BbICOKOTEMMEPATYPHbIN PEXUM HE XKenaTeneH, T.K. C POCTOM TeMnepaTypbl OTBEPXKAEHUS,
BO3pacTaeT BHYTPEHHee HanpsKeHue, YTO 4acTo NpUBOAUT K YXYOLEHUH U3NKO-
MEXaHNYEeCKMUX CBONCTB KOMMO3numnn. CHMxXeHMe TemnepaTypbl OTBEPXKOEHUS 4OCTUraeTcs
BBEOEeHNEM B COCTaB 9anokcugHoum komnosvumm yckoputens YIT 606/2 (2,4,6-
TpugumeTunaMmmHomeTnn) deHon B Konuyectse 1 macc.y. Ha 100 maccuy. 31-20. B
pesynbTaTte 3TOro, OTBEpPXAeHUe CMOofbl HaunHasack npu 45°C gocTturaeT ak3o-nuvka npwu
65°C u 3aBepliaeTcs npu 6onee HM3kon Temnepatype — 110°C.

OnbITHBIM NyTEM YCTAHOBIEHO, YTO OMTMMAaribHOE KONM4ecTBO oTBepauTens TI
coctaBnsiet 20 Bec.4. Ha 100 Bec.4. cmonbl. Npy TakoM COOTHOLLEHMU TEPMOCTOMKOCTb
3MNOKCUAHOM KOMMO3NUMKN N ee (PU3MKO-MEeXaHMYeckme nokasaTenm LOCTUrarT CBOEro
Hanbonblwero 3HaveHusa. PaspaboTaHHbI KOMMNO3ULMOHHBLIA  MaTtepuan obnagaet
TEPMOCTOMKOCTbIO, TEMMOCTOMKOCTBIO, a TakkKe TepMorpasmmeTpudeckum nHagekcom (Trn1),
NO3BONSAOLWMM CyaANTb O TEMNepaType, NP KOTOPOWN OH TEPSIET CBOW 3KCMyaTaUMOHHbIE
ceomctBa B TeuveHnme 20 Tbic. yacoB. Metogammn LTA n TIA 6buim onpegeneHbl
TEPMUYECKME CBONCTBA MNOMYYEHHbIX 3NOKCUAHbIX kKoMno3nuui: ansa 30-20+TT cax.-6-kap0.
knen. (Eaa. = 255,72 k[x/Mmonb, nepuog nonypacnaga 1/2=58,5 MuH, Temnepatypa
nonypacnaga=295°C, Tr=120°C); gna 3[-20+Tl cax.-6-kapb. kucn. + YI1 606/2 (Eax. =
259,6 k[x/monb, nepuoa nonypacnaga 1/2=60,7 MuH, TemnepaTypa nonypacnaga=310°C,
TIMN=127,55°C).

Takke OblMM M3y4eHbl HEKOTOPblE PU3MKO-MEXAHUYECKME CBOMCTBA MOSyYEHHOM
anokcugHon komnosvumn: ana 30-20+TI cax.-6-kap6. kucn. (npegen npoYHOCTU Npu
pacTskeHnn=53-57 Mrla, oTHocuTenbHoe yanuHeHue €=3,8-4%); ona 30-20+Tl cax.-6-
kapb. kucn. + YT 606/2 (npegen npodHocTu npu pactsxk.= 55-60 MlMa, oTHocuTenbHoE
yanvHeHne €=4-4,3%).

AHanuanpys MoOnyYeHHble [aHHble, MOXHO caenatb BbIBO4 O TOM, 4TO
CMHTE3upoBaHHbIN Tl caxapuH-6-kapbOHOBOWN KMCNOTblI MOXET YCNELIHO NMPUMEHSTLCSA Mpu
N3roTOBSIEHMM ANEKTPOM3ONALNOHHBLIX MaTEPUAriOB B 3NIEKTPOHMKE U INIEKTPOTEXHUKE.
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1-NAFTILAMININ OKSIDLOSM3-POLIKONDENSLOSM®
REAKSIYALARININ ToDQIQi
G.N.Abaszada, D.N.8liyeva, G.H.ismayilova, B.8.Mammadov
AMEA Polimer Materiallari Institutu
E-mail: ipoma@science.az

Aromatik poliaminlar va onlarin asasinda alinan oliqgomer va polimer birlegsmaler lak-
boya maddslerinin alinmasinda va epoksid qatranlari asasinda muxtelif tayinatl
kompozisya materiallarinin yaradilmasinda genis istifade olunur. Aromatik aminlarin
polikonyuga olunmus alaqgalar sistemina malik polifunksional makromolekulyar birlagmalari
da yeni polimer materiallar yaradilmasi probleminin hall edilmasi baximindan digqgaeti calb
edir. Bele ki, bu tip birlesmalar ham istiliyo ve radiasiyaya davamliliq, yarimkegirici va
paramagnetizm, katalitik feallig ve s. kimi xasselera, ham elementar manqgalarda olan
aromatik amin gruplarina xas olan kimyavi ¢evrilmalare daxil olmaq gabiliyysatine, ham da
ariye va muayyan halledicilorda hall edile bilma xUsusiyyatlarina malik olurlar.

Bununla slagadar olaraq, 1-naftilaminin bazi oksidlesdiricilarin (NaOCI, H202 ve
persulfatlar) igtiraki il  oksidlesma polikondenslegsma reaksiyalarinin  (OPR)
ganunauygunluglari ve alinan mahsullarin terkibi, qurulusu ve bazi xasselari tedqiq
edilmisdir.

Muayyan edilmisdir ki, 1-naftilamin NaOCI mahlulu (pH=10) slave etdikds 323+373 K
temperatur intervalinda OPR-na girib oliqgomer mahsullar emaela gatirir. 1-NA ve
oksidlagdiricinin ekvimol migdarlarinda 323 K-da 4 saat arzinda oligomer mahsulun ¢iximi
~15% toskil edir va temperaturun 353 K-a gadar yuksalmasi ile oligomerlarin ¢iximi ~2.5
dafe artir. 1-NA-nin galevi mihitde OPR-nin surati ilk anlarda daha yuksak olur: oliqgomer
mahsullarin ¢iximi 1; 3; 4; 8 ve 10 saat arzinda uygun olaraq 13; 30; 42; 50 ve 55% taskil
edir. 1-NA:NaOCI (mol) nisbatini 1:1-dan 1:4-s kimi dayisdirdikde pH=10, T=353 K va t=5
saat garaitinda oligomer mahsulalrin ¢giximini ~62%-a kimi artirmaq mdmkindir. Mahitin
pH-Inin 7.5+14 intervalinda dayigdirilmasi goésterdi ki, prosesi pH=10+11 intervalinda
apardigda oligomer mahsullarin ¢iximi daha ytksak olur.

Tadgiqatlar gostardi ki, 1-NA turs muhitde NaOCI igtiraki ila intensiv sakilda oligomer
mahsul emala gatirir. Tursunun sistemda migdarinin artiriimasi ham reaksiyanin suiratinin,
ham da oligomer mahsullarin ¢iximinin kaskin sakilds yuksalmasi ile naticalenir. Belo ki,
T=323 K, 1-NA:NaOCI=1:3 (mol) va 1=3 saat garaitinde pH-in 5; 3; 1.5 va 0.5 giymatlarinde
oligomer mahsullarin ¢iximi ~60; 72, 81 ve 90% tagkil edir. Turs mihitde de NaOCI:1-NA
mol nisbatinin 1+4 intervalinda artiriimasi ham prosesin suratinin, ham da oligomer
mahsullarinin ¢iximinin yiksalmasine sabab olur; T=323K, pH=5, t=6 saat garaitinda
anilin:NaOCI (mol) nisbatinin 1:(1.5; 2; 2.5; 3 va 4) giymatlarinda oligomerlarin ¢iximi
muvafiq olaraq 21; 30; 47; 56; 63 ve 81% toskil edir.

Muaayyan edilmigdir ki, 1-naftilamin H202—nin suda mahlulu igtiraki iloe 343+368 K
temperatur intervalinda oksidlasma polikondenslesma reaksiyasina girir va oligomer
mahsullar emals gatirir. Temperaturun 343 K—dan 368 K—na kimi yuksaldilmasi oligomer
mahsullarin giximinin ~25%—dan 85%—a kimi artmasi ile naticalanir. Reaksiya muddatinin 5
saata kimi va H202: NA mol nisbatinin 1.0-3.0 intervalinda artiriimasi da oligomer
mahsullarin ¢iximina nazare ¢arpan musbat tasir gosterir, lakin oligomer mahsullarin asas
kutlesi 2—3 saat arzinde emala galir. Prosesin apariimasinin optimal geraiti: [NAJo=1.5 mol/I,
[H202]0=3.0 mol/l, T=363 K, 1=4 saat goturule biler. Optimal seraitde oligomer mahsullarin
ciximi 93.5%—kimi ylksalir.

Muxtslif seraitlorde sintez olunmus oligooligonaftilaminin (ONA) element tarkiblori
praktiki olaraq faerglenmir va monomerin uygun gdéstaricilarina gox yaxindir. Lakin ONA-nin
oksidlasma polikondenslasma mahsullarinin molekul-kutla gdstericilari temperaturun va
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oksidlagdiricinin migdarinin artmasi ile muayyan gader yuksalir. Bu oligomer niumunalarinin
molekul-kltlesina gora paylanma ayrilari ise monomodal xarakterlidir.

1-Naftilaminin NaOCI istiraki ile mixtalif seraitlorde alinmis OPR mahsullari M,

=330+850, Mw»=660+1290 ve M./M,=1.52+2.0 intervalinda deayisen oliqgomerlordir.
Alinmis mahsullarin terkibine ham di-, tri-, tetramer va s., ham da polimerlegsma doaracasi
~30-dan yuxari olan makromolekullar daxil olur.

Oligonaftilaminin iQ-spektrinde (CCls mahlulunda) birli va ikili amin gruplarinin udulma
zolaglari 1260, 1620, 3450 ve 1320, 3425 sm™ (mivafiq olaraq) tezliklerinde geyde
alinmisdir. Aromatik halgalarin 1450-1600 sm- tezliklarinde udulma zolaqglarindan birli amin
grupunun 1620 sm tezliyindeki udma zolaglari toplanaraq 1450-1622 sm? tezlik
intervalinda genis udulma zolagi emale gatirir. 1278 sm tezliyinde misahide olunan udul-
ma zolagi C-N (ikili amin grupundaki azotun) slagesinin valent ragslerine, 1332 sm
tezliyinde zaif udulma zolagi nafiilenimin qruplagsmasina uygun gslir. Aromatik naftalin
halgalarinda C—H qruplarinin geyri-mustavi regslerina aid edile bilan udulma zolaglari 770
sm™ (dérd gonsu avez olunmamis —CH qruplarina muvafiq) 830 sm™ (iki qgonsu svez
olunmamig CH qgruplarina muvafiq) geyds alinmigdir.

Element, kimyavi ve IQ—spektroskopiya analizlerinin naticslori gésterir ki, NA-nin
muxtelif oksidlagdiricilerin igtiraki ile alda edilmis oligomerlari (ONA) asagidaki elementar

mangalardan teskil olunur:
Sy, <o
O

Bela ki, ONA-nin tarkibindaki naftiiamin mangalarinin da ham amin, ham da xinoimin
qurulusunda olma ehtimali yuksakdir.

Oligonaftilaminlerin dioksanda duru mahlullari Ggln ¢akilmis elektron spektrlori
maksimumu ~280-295 nm-da musgahide edilen 270-340 nm intervalinda genis udulma zolagi
soklindadir. Amin qrupundaki azot atomunun bdlinmamis elektron catinin naftalin
halgasinin t—elektron buludu ile gogulmasi ile bagli olan bu pik ~290-295 nm-da musahida
edilir ve oligomerlarin spektrlarinde bu pikin ~10-15 nm yerdayismasi oligomer
makromolekulunda qosulmus n—alaqgalar sisteminin varhgini tasdiq edir.

1-Naftilaminin oksidlegsma polikondenslesma mahsullari gqara rangli bark maddalardir,
onlar ham polyar (spirt, dioksan, TQF, aseton, DMFH, piridin va s), heam da geyri-polyar
(benzol toluol, dixloretan, tetraxlormetan ve s), halledicilorda hall edils bilirlar. Su muhitinda
bu oligomerlar yalniz pH<7 saraitinda hall edils bilirler.

OPR mahsullari asan ariyan maddalardir; onlar yik altinda 338+393 K intervalinda
ozulu-axici hala kegirler. Onlarin axma temperaturlari sintez saraitinden, asasan molekul-
kitle gostericilarindan asili olur); sintez zamani temperaturun, oksidlasdiricinin migdarinin
artinlmasi ve pH-in azaldilmasi oligomerlarin axma temperaturunun yuksalmasi ila
naticelenir. ONA paramagnit va yarimkegirici xassalara malikdir. Bark halda ONA
namunalarinin EPR-spektrlari singlet soklindadir (g = 2.0023 + 0.0002, AH=0.512MTI),
onlarin tarkibinde paramagnit markazlerin (PMM) qatihidi sintez seraitinden asili olaraq
(1.5+4.2)x10*7 spin/sm? intervalinda dayisir. ONA yliksekmolekullu polimer yarimkegiricilora
aid edils biler; otaq temperaturunda onun xisusi hacmi elektrik kegiriciliyi o = ~10-12+10-13
Omt-sm teskil edir, lakin temperaturun yiikselmasi zamani eksponensial ganunla artir
(E=1.31eV).
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BIMAHUE KOMIMATUBUNU3ATOPA HA CBOUCTBA METAJNCOOEPXALLUX
HAHOKOMMNO3UTOB HA OCHOBE NOJIN3TUNNEHA BbICOKOI'O OABJIEHUA
H.U.Kyp6aHoBa, C.K.ParumoBa, T.M.l'ynueBa
WHcmumym nonumepHsix mamepuanoe HAH AsepbalidxaHa
e-mail: ipoma@science.az

PasBuTue Haykm o HaHOpa3MepHbIX U KnacTepHbIX MeTancogepxallmx yactmuax B
mMaTtpuuax nonuMMepoB CTUMYNUPYETCA MOCTOAHHO pacTyLMM WHTEpecoM K [aHHOWU
npobneme BO MHOrMX o6nactsax Xxvumun, UsnkM U matepuanoBeneHus. Passutunio Takmx
uccnegoBaHWi  BO  MHOMOM — CrlocobCTBOBano  co3gaHue  MeTansnononvMepHbIX
KOMMO3MLUMOHHBLIX MaTepuanos, obnagatrowmnx cneundmyeckumm usnmko-mexaHmyeckumm
M 9KCMNYyTauMOHHbIMM CBOMCTBaAMMW: [MOBbILUEHHOW TENmo- M 3MeKTPONnpPOBOAHOCTLIO,
BbICOKOM MarHUTHOM BOCNPUUMYMBOCTBIO, CMOCOBHOCTLIO 9KPAHMPOBATbL MOHU3NPYHOLLEe
nanydenue [1].

Llenb paboTbl - uccnegosaHune BrnvsaHuA komnatmbununsartopa (KM) Ha cTpykTypy u
CBOMCTBA HAHOKOMMO3UTHbLIX NMOSIMMEPHbLIX MaTepuarioB Ha OCHOBE MONN3TUNEHA BbICOKOTO
AaBneHns ¢ nNpuMeHeHMeM B KayecTBe HaHoHanosnHutenen (HH) meTtanncogepxawmx
HaHo4vacTuy (HY), ctabunmampoBaHHbIX NOSIMMEPHON MaTPULLEN.

B kavyectBe HH wncnonssosanu HY okcupga meam | (Cu20), okenga umHka(ZnO),
CTabunnsnpoBaHHbIe NOSIMMEPHON MaTpULENn MNPOMBbILLNIEHHOrO NONMATUNEHA BbICOKOrO
AAaBNeHusi, MNoSflydeHHble MexXaHO-XMMWYEeCKMM MeTOoOOM B pacnsiaBe  nonvmepa.
CopeprxaHue HaHoyacTuy, 5 macc. %, pasmep 25 + 1.0 HM, cTeneHb KPUCTaNIMYHOCTN —
35 + 45%.

B kauectBe KM Hamm 6bin1 mMcnonb3oBaH ManenHU3NPOBAHHLIN NOMMITUNEH
BblcOKoro gasnenunsa (MIM3), doumpmbl «OneHTar», cogepxawun 3.0 macc. % ManenHoBbIX
rpynn.

CoOTHOLLEHNE KOMMOHEHTOB NoNMMepHbIX cmecen (macc. %): NM3/HH/KM = 100/1.0 /1.0

HaHOKOMNO3UTHLIE NONIMMEpPHbIE MaTepuarbl NonyveHbl nyTeMm cMmeleHns N3 ¢ KM
n metanncogepxawmumm HH Ha nabopaTopHbix Banbuax npyu Temnepartype 130 — 135°C B
TeyeHne 15 MuH. [Ana npoBefeHUs MeXaHWYeCKMX WCMNbITaHUA MNOSlyYeHHble CMeCU
npeccoBanu B Buae nnactuH tonwmHon 1 mm npu 190°C n gasnexqnn 10 MMMa.

NccnepoBaHbl M3MKO-MeXxaHU4eckue, Tennousnyeckne n TepMmyeckne CBoMCTea
NOSTy4YEeHHbIX HAHOKOMMNO3UTOB.

Bnuanne HH n KM Ha CTpykTypy MOMyYeHHbIX HAHOKOMMO3UTHbLIX [13 ©Obino
nccnenoBaHo peHTreHodasoBbiM  MeTogoM. [Oudpaktorpammbl POA  nogreepxagatoT
HanMyne Medb M UMHKcodepXawmux HaHoyactuy B 13. Pecdhnekchl, xapakrtepHble ans
MeTanncogepXxallumx HaHo4YacTmL, COOTBETCTBYIOT Mo kapTtoTeke ASTM psay dnk okcmnaa
meau(l) - Cu20 u okenga umHka (ZnO).

BbisiBneHo, 4to BBeaeHune B coctaB 19 Tonbko HY meTtannoB He cnocobcTtByeT
yBENUYEHNIO PU3NKO-MEXAHUYECKM N TEPMUYECKUX CBOMCTB NOJSTyHYEHHbIX HAHOKOMMO3UTOB.
BBeneHve B coctaB MOMMITUIIEHOBOW KOMMNO3MUMW OOHOBpeMeHHO u HY meTtannoB u
Komnatmbunuaatopa npuMBOAUT K YBENUYEHUIO KaK UIMKO-MEXAHUYECKMX, TaK W
TEPMUYECKUX CBOMCTB NOSTyYEHHbIX HAHOKOMMo3uToB B 1.3-1.5 pas, 4yto obycnosneHo, no-
BUOUMOMY, B3ammogenctesuem HY wmetannos ¢ maneuHoBbiMM rpynnammn MM,
obycnaBnuBatoLLEen CTPYKTYPHYHO MOAMPUKALMIO KOMMNO3UTa. QHeprna akTmeaumm pacnaga
TEPMOOKUCINTESNBHON AeCcTpyKumn Bo3pacTtaeT oT 191.49 po 252.46 + 255.23 k[x/monb,
YTO CBMAETENbCTBYET O BbICOKON TEPMOCTOMKOCTU CTPYKTYPUPOBAHHOMO HaHOKOMMO3uTa.

1. MuxannuH  KO.A. TlonvMmepHble  HAHOKOMMO3ULMOHHbIE  MaTtepuarnsl

/MonumepHble matepuansl. 2009. Ne7. C.10-13
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METAL KARBON KOMPOZiSiYALARININ ALINMASI VO TERMIiKi ANALIZI
N.i.Qurbanova, 9.T.Aliyev, N.A.Mirzayeva
AMEA Polimer Materiallari Institutu
Email: nura_ 89@bk.ru

Son illarde polimer matrislari va nanodlguli metal hissacikleri asasinda hazirlanmis
kompozit materiallara boyuk maraq var ki, bu da onlarin katalizden tutmus informasiya
texnikasindan nanotexnologiyaya qeader genis spektri ile baglidir. Metal-karbon
nanokompozitleri giymatli praktiki xasselere malik olan yeni nasil materiallar kimi boyuk
maraq dogurur[1].

Doldurulmus polietilen(PE) doldurulmus termoplastiklar arasinda ilk yerlardan birini
tutur. Hal-hazirda nanodlculi dolduruculu kompozitlerin inkisafina daha ¢ox diqqget yetirilir.
Beloe kompozit materiallar mikro ve makro doldurucular olan kompozit materiallardan daha
yuksak gostaricilara malikdir. Polietilena hatta kigik migdarda nanodlg¢ulu doldurucunun daxil
edilmasi barier xassalarini yaxsilasdirir, fiziki xassalari, termiki stabilliyi, elektrik kegiriciliyini
nazeragarpacaq deracads artirir[2,3].

Taqdim olunan is polietilen matrisinda stabillagdiriimis ¢oxdivarli karbon nanoborusu
(CDKNB), nikel oksid (NiONH) ve kobalt oksid nanohissacikleri (CoONH) saxlayan
kompozitlarin hazirlanmasina va onlarin termogravimetrik analizine hasr olunmusdur.
Nanokompozit PE materiallar laboratoriya verdenasinde 130-140°C temperaturda
garisdiriimasi yolu ile hazirlanmisdir. Komponentlarin nisbati (kit.%): PE / NHCoO, NHNiO
/ CDKNB (100/1.0/0.05).

Alinmis kompozitlerin termiki analizi apariimis va termooksidlagdirici destruksiyanin
aktivliesma enerjisi hesablanmisdir (Cadval).

Cadval
PE / NHCoO,NHNiO / CDKNB -nanokompozisiya niimunasinin termiki analizinin
naticalori
- o T1o T20 Tso T1/2
0, ’ 1 )
Kompozisiyanin tarkibi (kit.%.) °C °C °C doq Ea, kC/mol
PE /100 325 345 380 | 63.2 191.45
PE / NHCoO / CDKNB (100/1.0/0.05) 370 390 420 | 83.1 291.38
PE / NHNiO / CDKNB (100/1.0/0.05) 375 380 385 | 75.6 267.9

Derivatografik tadgiqatlar gostermisdir ki, nikel oksidinin ND-larinin vo CDKNB -larin
kompozisiyanin terkibina birga daxil edilmasi alinmis nanokompozitlarin termooksidlesma
stabilliyini yaxsilasdirir.

Nikel oksid nanohissacikleri polimer garigiginin fazalararasi tebagasinde yerlasmaklo
garsiligh tssiri guclendirir ve bununla da strukturu mohkamlandirerak nanokompozitin
termiki davamlihgini artirir.

isda istifade olunan, metal tarkibli nanohissaciklor ve CDKNB-I struktur elementlarinin
fazalararasi tebaqesinde yerlagdiron PE nanokompozitin pillali soyudulmasi prosesinda
arimada heterogen markazlerin tarkibinin formalagsmasina kémak edir, kristallagsma
markazlarinin artmasina, Umumiyyatle kristallasma prosesinin yaxsilasmasina ve nisbaten
kigik sferolit qurulugunun formalasmasina sabab olur [3] .

1. Cubin S.P., Yurkov G.Yu., Kosobudsky I|.D. Nanomaterials Based on metal-
containing nanoparticles in polyethylene and other carbon-chain polimers. International
Journal of Materials and Product Technology. 2005. v. 23. no. 1 — 2. p. 2 — 25.
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2. KOpkos [.10., KoHgpawos C.B., Kpaes W.[. HaHokoomMnoauTbl Ha OCHOBe
NONMaTUNEHa BbLICOKOMO [AaBfeHuss W HaHo4dacTuy KobanbTa: CuMHTe3, CTPYyKTypa,
csovicTBa.//ABnaumoHHble maTepuanbl 1 TexHonornn.2014. Ne S2. ¢.29-33.

3. Muxannun KO.A. MNMonumepHble HAHOKOMMNO3ULMOHHLIE MaTepuansl. // NMonumepHble
matepuansl. 2009. Ne 7. C.10 — 13.

Cu(CH3COO)> VO SOPOLIMETILMETAKRILATSTIROL 8SASINDA KOMPOZISiYA
MATERIALININ OPTIiKi XASSOLaRININ TaDQiQi
S.B.Mammadlil, 8.H.Rahimli2, N.Y.@mrahova?, U.C.Agayeva?, D.S.Quliyeval
LAMEA Polimer Materiallari institutu
2Azerbaycan Dovlet Neft vo Senaye Universiteti
E-mail: agashirinli_nurana@mail.ru

Bu gun optik mahsullar alde etmak Uglin asasan sopolialkiimetakrilatlardan istifade
olunur, xususen polimetilmetakrilat, polistirol ve onun sopolimerlari, polikarbonatlar,
polialkilen tereftalatlar ve bazi diger termoplastikler ve termoreaktiv plastiklor.

Dunyada senayesinda stirolun an cox istehsal olunan sopolimerlari  stirol ve
metilmetakrilat, stirol, MMA va akrolein, stirol ile akrilonitril hesab olunur. Sadalanan
sopolimerlarin asas manfi xususiyyatlori istilik mbgavimatinin atmosfer tesirine qartoa
dayanaqlalapan awapa olmass ve an esasa ybksak alovlanma qabiliyystine malik
olmalaradar.

Stirolun metilmetakrilat monomeri ile birgepolimerlasma reaksiyasi ampulalarda,
benzoil peroksid inisiatorunun istiraki ile 70°C-ds, ilkin monomerlarin miuxtalif mol
nisbatinda, benzol halledicisinds, 4-5 saat muddatinds, termostatda hayata kegirilmigdir.

Olda olunan polimerin qurulusu infraqirmizi ve ndve maqgnit rezonansi spektrlarinin
kémayi ile miayyean edilmisdir. Goétlrulen ilkin maddaler qarisiginin ve alinan birgapolimerin
infraqirmizi spektirlarinin muqayisali arasdiriimasindan aydin olur ki, radikal sopolimerlasma
reaksiyasi goturulan ilkin maddalarda vinil gruplarinin qirilmasi ile reallagir. NUve magqgnit
rezonansi spektrinin naticalari da bunu tesdiq edir.

Asagidaki sxemda So-poli-(MMA, St) sopolimerinin sintez mexanizmi tesvir
olunmusdur:

CH, CH,
n CH=CH + m CH—C — = —6CH2— CH)—(CHz—& —}

tl—o ! =0 "

b b

éH3 éH3

Qeyd olunan sopolimerlarin manfi cahatlerini aradan qaldirmagin an mduasir ve
perspektivli Gsulu metal ve ya metal Uzvi birlesmalarin nanohissacikleri ilo modifikasiya
etmakdir.

Taqdim olunan isda MMA-nIn stirolla radikal birgapolimeri sopolimetilmetakrilstirolun
(so-poli-(MMA, St)) Cu(CH3COO)2 nanohissaciyi ile modofikasiyasi hayata kegirilmis alde
olunan nanokompozitin fiziki-kimyeavi xasssleri tadqiq edilmigdi.

Anton Paar sgirketine aid Abbemat 200 cihazinin kdmayi ile so-poli-(MMA, St)
sopolimerinin ve ondan hazirlanan tsze nanokompozitin optiki seffafliq xassaleri
oyranilmigdi. Askar olunmusdur ki, yeni nanokompozit so-poli-(MMA, St) birgapolimerinden
daha yaxsi optiki seffafliga malikdir. MUayyen edilmigdir ki, so-poli-(MMA, St) sopolimerinin
optiki seffafliq parametri n?’=1,5874-a, Cu(CHsCOO)2 nanohissaciyi ile modifikasiyaya
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ugradilmis so-poli-(MMA, St) polimerinin optiki seffafliq parametri n?=1,5952 - & yaxindir.

Tadqiqatlar naticesinde muayyan edilmisdir ki, Cu(CH3COO)2 nanohissaciyinin vasitesi ilo
nanokompozitin isigsindirma parametrini kifayet derecads yuksaltmak olar.

Yeni nanokompozitin igiq buraxma qabiliyyeti musyyan edilmigdir. 400-1100 nm
diapazonunda nudmunanin isiq Oturilmasi 5 mm-a gader udma tsbaqgesi galinhgi
Cu(CHsCOO): ile modifikasiya olunmus (so-poli-(MMA, St) sopolimeri Ugun 88 - 90% taskil
edir.

Sintez edilan polimerin terkibinden asili olaraqg Cu(CH3COO)2 qatiimis (So-poli-(MMA,
St) sopolimerinin isig buraxma qabiliyyatinin dayisma surati dyranilmisdir (sak. 1).

t,%
100

90
80
70
60
50
40
30
20 _

130 240 230 340 420 5320 6Z0 Y20 820 920 h

Sakil 1. MMA+St-un va modifikasiya olunmus MMA+St-un isigburaxma gostericisi,
Cu(CHsCOO)2mol %:1-0;2-0.2;3-0.3;4-0.5;5-0.8

Noehayat, tadgiqatdan naticalerine géra demak olar ki, So-poli-(MMA, St) sopolimerinin
Cu(CHsCOOQO)2 hissaciyi ile modifikasiya edilmasi sopolimerin termofiziki, optiki, fiziki-
mekaniki, adgeziya va s. xususiyyatlerinin yaxsilagmasina imkan verir. YUksak optiki
parametrlare sahib polimer nanokompozitlar almaga sabab olur.

YUKSOK TozYiQ POLIETILENi VO ABSERON RAYONUNDA TAPILMIS TOBIi
MINERAL DOLDURUCU 3SASINDA YENi KOMPOZIT MATERIALLARIN ALINMASI
X.0.Nazearaliyev, M.9.8bdiirshmanova, C.i.Fattayeva, G.0.Hasanova
AMEA Polimer Materiallari Institutu,
ipoma@science.az

Sanayenin asas problemlarindan hesab olunan igtisadi, texnoloji ve ekoloji masalalari
yeni mustavide hall etmak Ugun mineral doldurucularin gesidini artirmaq lazimdir. Bu
baximdan yeni mineral doldurucularin axtarisi ham klassik mineral doldurucularin
manbalarinin azalmasi, ham da yeni kompozisiya materiallari qarsisinda qoyulan daha sart
teleblar baximindan g¢ox aktual mesalarden hesab olunur [1].

Azarbaycanda c¢oxlu sayda mineral yataglarinin moévcudlugu polimer kompozisiya
materiallarinin alinmasinda onlardan doldurucu kimi genis c¢esidde istifads olunmalarina
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boyuk imkanlar yaradir. Beloe minerallardan biri de Azerbaycan Respublikasi Abseron
rayonu Saray gasebasi arazisinds tapilan vulkanik mansali minerali misal géstermak olar.
Bu minerali tebagali tabii seolitler sinfine aid etmak olar [2]. Seolitler yeni név mineral
xammallar kimi hamisa alimlarin diggatini calb etmisdir. Tabii seolitlor ucuz xammal kimi
polimer kompozisiya materiallarinin alinmasinda muhim yerlardan birini tutur.

Aktiv satha, nadir dielektrik xassalera, mixtalif muhitlerds ylksak kimyavi dayaniqgliga,
genis spektr abraziv xassealara, yuksak aglliq ve dispersliliya malik olmaglari onlardan
senayenin muxtslif sahslerinde istifadesine imkan yaradir. Bu yeni tabii mineraldan
hamgcinin ekoloji temiz kagizlarin, muxtslif boyalarin, plastik kutlalerin ve digar kompozisiya
materiallarinin alinmasinda doldurucu kimi genis istifade etmek mumkindur [3]. Yeni
movcud mineral va yuksak tazyiq polietileni (YTPE) asasinda mexaniki-kimyavi sintez yolu
ile alinmis kompozitin fiziki-mexaniki xassalari dyronilmisdir. Alinmis kompozitin xassalarini
muayyan etmak ucln doldurucunun muxtslif migdarlari YTPE-nin terkibina daxil edilmigdir.
Hamginin poliolefinin emali zamani paralel olaraq mineral doldurucunu kompozitin terkibina
daxil etmakle onun maya dayarinin agagi salinmasina da xususi diggat verilmigdir.

Muayyan edilmisdir ki, doldurucunun miqdari 30; 40; 50; 60 kutla.% istigamatinda
artdigca dartilma quvvasi uydun olaraq artir, nisbi uzanma ise muvafiq olaraq azalir. Bu
giymeatler asagidaki kimi dayisir: 9.50; 10.13; 11.07; 11.84 MPa, nisbi uzanma isa uygun
olaraq 56, 35, 32. 26% taskil etmisdir. Doldurucunun migdari artdigca xususi hacmin giymati
ganunauygun olaraq azalir. Alinmis giymatler onu subut edir ki, doldurucunun miqgdari
artdigca birinci ndv faza kegidi sarhaddinde kristallagsma prosesi kokllu suratde yavaslyir.
Muayyan olunmusdur Ki, ilkin YTPE va doldurucunun miqgdari 3-5 kitla.% olan kompozitin
faza kecidi 114°C uygun galir.

Doldurucunun 30-60 kutla.%-li nimunalerinde ise faza kecidi nisbaten yuxari
temperaturda 125°C-da bas verir. Bu onunla izah olunur ki, temperatur artdiqca doldurucu
polimer makrosegmentinde faza ¢atinliyine rast gelmir ve birinci ndév feza kegidinda
yerdayisma bas vermir.
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a, w METAKRIL-(BiS-( 3-BROMPROPAN) 5,6-DIBROMBITSIKLO[2,2,1]-HEPTAN-2.3-
DIKARBONAT DOYMAMIS OLIQOEFIRIN EPOKSID QATRANINDA MODIFIKATOR
KiMi XASSOSININ OYRONILMaSI
R.i.ismayilova, i.8.Hiiseynov, U.K.ismayilova, A.M.Mustafayev
AMEA Polimer Materiallari Institutu
E-mail: ipoma@science.az

Doymamis poliefirlar senayenin muxtslif sahalerinde istifade olunan kompozisiya
materiallarinin  hazirlanmasinda genis istifada olunur. Bu birlegsmalarin tarkibinds aktiv
funksional gruplar olduguna goéra, onlar polimerlasma va sopolimerlosma reaksiyalarina
asan girarak yuksak fiziki-mexaniki polimerlar amala gatirirlar. Bu baximdan, tarkibindes aktiv
funksional gruplar olan yeni név doymamis oligoefirlerin sintezi ham elmi ve ham da praktiki
cohatdon oldugca maraghdir [1,2]. Teqdim olunan is epoksid gatranlarinin xassalerini
yaxsilasdirmaga, yuksak fiziki-mexanii xassalara malik, istiliye ve zaerbaya davamli polimer
materiallarin alinmasina hasr olunmusdur.

Bu magsadls tarkibinda aktiv ikigat rabita, olan bitsiklik quruluglu doymamis oligoefirin
alinmasinda monobromagliserin, 5,6-dibrombitsiklo[2,2,1]-heptan-2,3-dikarbon turgusunun
anhidridi ve metakril tursusunun birgs polikondenslesma reaksiyasindan 80-85% c¢iximla a,
w-metakril-(bis-(-3brompropil) 5,6-dibrombitsiklo[2,2,1]-heptan-2,3-dikarbonat doymamis
oligoefiri sintez edilmisdir:

(0] (0]
CH,Br
BrH,C 0}
o) 2
o (0]
n
Br Br

Sintez  edilmis doymamis oliqoefir ED-20 epoksid qatraninda modifikator kimi
sinaqdan Kkegirilmigdir. Barkidici kimi polietilenpoliminden (PEPA) istifade edilmisdir.
Barkima prosesi diferensial-termiki analiz Gsulu ile derivatografda édyranilmisdir.

Bunun tglin ED-20 epoksid gatrani doymamis poliefir vo PEPA qarisiginda 10, 20,
30%-li kompozisiya hazirlanir ve xtisusi formalara tokuliur. Qarisigda PEPA-nin migdari har
uc halda eyni -20% olur. Barkitmak Ugun goturulmus qarisiglar formada otaq
temperaturunda 24 saat saxlanilir. Sonra 80°C-da 6saat, 120°C-ds 4 saat, 130°C-de 2 saat
qizdirihr va formadan ¢ixardilir, fiziki-mexaniki xassalari oyronilir.

Tadgigat naticesinde muayyan edilmisdir ki, monobromgliserin, 5,6-dibromnorbornen
dikarbon tursusu ve metakril tursusu asasinda alinmis doymamis oliqoefir ED-20 epoksid
gatraninda modifikator kimi istifade oluna biler.
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OLIQOPROPILEN EFiRi VO POLIPROPILEN 3SASINDA KOMPOZISiYA
MATERIALLARININ ALINMASI Vd TaDQiQi
V.Dostuyeva, B.9.Mammadov
AMEA Polimer Materiallari Institutu
azeri-77@inbox.ru

Polipropilen (PP) yuksak fiziki-mexaniki ve kimyavi xasselare malik oldugu ugun
senayenin bir cox sahalarinde, xUsusile da elektronika, masinqayirma, insaat sektoru ve
diger sahalarda, hamginin son illerde PP-dan yuksak temperatura davamliligina gore tibbda
spiris, inqalyator, gablasdirma meamulatlari kimi genis istifade olunan polimerlerdan biri
hesab olunur, lakin mamulatlarin mikroblarin tesirine gargi davamsiz olmasi polipropilenin
tedbig imkanlarini xeyli mahdudlasdirir. Beloa ki, bu tip istiqametlards istifade edilen polimer
mamulatlarda yuksak fiziki-mexaniki xassalarle yanasi antibakterial xassalarinin olmasi da
vacibdir [1,2].

Naoticelari teqdim olunan isde qarsiya qoyula magsad salisil tursusunun (ST)
oligopropilen efirinden antibakterial bioloji alave (ABO) kimi istifade olunmasi ile PP asasli
antibakterial kompozisiya materialinin (KM) alinmasi ve xassalerinin tadqgiq olunmasidir.

PP asasli yeni antibakterial KM-nin alinmasi magsadile emal marhalasinda tarkibinda
doldurucu olarag Mg(OH)2 saxlayan PP (01020 markali) asasli kompozisiya materialina
antibakterial alave olaraq muxtalif miqdarda (0.83, 1.66, 2.60, 3.33%) salisil tursusunun
oligopropilen efiri (M=400-600) daxil edilmisdir. Polimer kompozisiyalarin alinmasi tu¢in KM
ingredientlari qarisdirilaraq 160-170°C temperaturda ekstruderdan kegirilir. Tarkibinda 0.83-
3.33% antibakterial ST-nun oliqopropilen efiri saxlayan kompozisiya materiallarinin fiziki-
mexaniki xassalarinin PP kompozitine nisbaten ¢ox az dayisdiyi musahida olunur. Bunun
soebabi odur ki, PP kompozisiyasinin terkibina daxil edilen ST-nun oligopropilen efirinin
miqdari ¢ox azdir. Belaki, PP asasl antibakterial KM-da nisbi uzanma, dartilmada
mohkamlik haddi ve istiliya davamliliq gostericilerinde ST-nun oliqopropilen efirinin
migdarinin artmasi ile clizi de olsa artma tendensiyasi nazeara ¢arpir. Funksional OH qrupu
saxlayan ST-nun oligopropilen efirinin molekullari PP makromolekullari, xtsusi ile onlarin
polyar segmentloeri arasinda qargiligh tesirde olur ve molekullararasi cezbetma quvvasini
yuksaldir.

PP asasli KM-nin tarkibine antibakterial polimer slavasinin daxil edilmasi zamani
onlarin fiziki-mexaniki xassalarinin dayisilmadiyi ve ya ¢ox az dayisdiyi musahida edilmigdir
(cedval 1).

Cadval 1
PP asasinda alinan antibakterial kompozisiya materiallarinin fiziki-mexaniki
gostaricilari
Kombazisivanin Nisbi Dartilmada | istiliye Orintininin
Numu- pazisly mohkamlik | davamlihq, axiciliq
tarkibi uzanma, . o v Lo
nalar % haddi, C gostaricisi,
Mpa g/10 daq
1 2 3 4 5 6
KMz PPkomp. 30 26.46 140 15.814
PPkomp.+ST-nun 16.985
KM2 oligopropilen efiri 31 27.47 145
(0.83%)
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1 2 3 4 5 6

PPkomp.+ST-nun
KM3s oligopropilen efiri 32 28.81 148 16.757
(1.66%)
PPkomp.+ST-nun
KMa oligopropilen efiri 33 30.03 150 16.881
(2.60%)
PPkomp.+ST-nun
KMs oligopropilen efiri 34 31.59 152 16.247
(3.33%)

Cadveldan gorunduyd kimi, tarkibinde 0.83-3.33% antibakterial salisil turgusunun
oligopropilen efiri saxlayan kompozisiya materiallarinin fiziki-mexaniki xassslerinin PP
kompozitine nisbatan ¢ox az dayisdiyi musahida olunur, bu dayisma praktiki olaraq
Olgmalarin xeatasi tartibindadir. Bunun sababi odur ki, PP kompozisiyasinin tarkibina daxil
edilan salisil tursusunun oligopropilen efirinin migdari ¢gox azdir, lakin bu miqdar polimer
materiala antibakterial xassa agilamaga kifayat edir.

Alinmis antibakterial KM-nin teplofiziki analizleri tedqiq olunmus ve bu birlesmalerin
termodavamliliq xassaleri kitle itkisine asasan giymatlendirilmisdir (Tio, T20, Tso). ©Slde
olunan gdstericilar asasinda bela naticays galmak olar ki, nUmunalarin termiki davamliligi
va arima temperaturu (Ter) alavalerin yoxlanilan migdarindan gox az asilidir (cadval 2). KM-
nin terkibinde ST-nun oliqopropilen efirinin  migdarinin artmasi ile nimunalarin
termodestruksiyasi zamani Tu2 gostericisinin, hamginin Tio%, T20%, Vo Tso% parametrlarinin
giymatlerinda artma tendensiyasi musahida olunur.

Cadval 2
PP asasli KM-nin teplofiziki gostaricilari
Nimu- Kompazisiyanin tarkibi T10% T20% | Tso0% T2, | Ter,°C
nalar daq
KM1 PPkomp. 280 325 370 63,2 155
KMz PPkomp.+ ST-nun 287 330 370 64.8 155
oligopropilen efiri (0.83%)
KMs PPkomp.+ ST-nun 295 335 370 65.0 155
oligopropilen efiri (1.66%)
KMa PPkomp.+ ST-nun 305 340 375 66.5 155
oligopropilen efiri (2.60%)
KMs PPkomp.+ ST-nun 310 345 380 67.2 155
oligopropilen efiri (3.33%)

T1/2—Yyarim pargalanma muddati;
Teor— Brima temperaturu;
T1o0% , T20% , Tsow — numunalarin 10, 20, 50 % kutle itkisine uygun galen temperaturdur.

Antibakterial KM (cln erintinin axiciliq gostericisinin (8AG) teyini DUIST 11645-73
standartina miivafiq olaraqg CEAST MF50 markali (INSTRON, italiya) reometrinde 190°C
temperaturda va 5 kq yukun tesiri altinda hayata kegirilmisdir. ST-nun oliqopropilen efiri daxil
edilmis KM-nin axiciliq gostericisinde PP kompozisiyasina nisbaten artim musahide
edilarak, 16 q/10dag-e barabar olmusdur.
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Ona  ynydweHus  KayecTBa  BbIMyCKaeMbIX  MPOMbILMEHHbIX  MONMMMEpPOB
npeanpuHMMaloTCa  pasnuyHble MeToabl MoauduKaumm WX CTPYKTYpbl U CBOWCTB.
MocnegHee o06GCTOATENLCTBO AOCTUraeTcs B pesynbTaTe BBEOAEHUS HanofHUTENewn,
cTabunmsatopoB, MNacTMUKaTopoB, MOMYyYEHUA MOSIMMEPHBLIX CMeCen, XUMUYECKOW
Mogudumkaumm nytTemMm npmBnTON ConosiMMmepusanmm pasHoTUnHbIX nonmmepos n T.4. [1]. U3
nepevncrneHHbIX MeToaoB moanukaummn Hanbonee JOCTYNHBIM U 4ENCTBEHHbIM SBIISETCH
BBeAEHNWe MUHepanbHbIX HanofnHuTenen B  pacnnaB  MNoOSIMMEPHOM  MaTpuubl
HenocpeacTBEHHO B npouecce 3KCTpysun. Hawmbonee nepcrnekTMBHbLIM  MeTOO0M
MoAnuKauum NosiMMepoB SBISETCA MEeXaHO-XMMUYECKNN CUHTES3, B pe3yribTaTe KOTOPOoro
AOCTUraeTcsl He TOMbKO CMeLUeHMe KOMMOHEHTOB CMECU, HO U XUMUYEecKasl peakuusi B
pacrnnase KoMnosuTta.

3a nocnegHue rogbl 3HaAYUTESTbHO MOBLICUCA MHTEPEC K Mpoueccy nonydYeHus
annpeTMpoBaHHbIX HaMoSHUTENEN, 3aKroYalLWmMNCa B NPOTEKAHUN XMMUYECKON peakuuu
MeXay akTUMBHbIMW rpynnamMu HanonHutens v annpetom [2]. Peakuus annpetupoBaHus
obecneynBaeT BbIHY>XAEHHYI0 COBMECTMMOCTb NOSIMMEPHO-MUHEPanbHbIX CUCTEM. B Takumx
cnyyasix, opraHu4yeckas n HeopraHuyeckasi CocTaBngoLWmne B3anMOOENCTBYIOT HE TOSbKO
Ha (a3oBOM, HO M Ha MOJSEKYNAPHOM YypoBHe. Takoro Tuna MnonMMepHbIe KOMMO3UTbI
paccMaTpuBaloTCsl, Kak «MonMMepHble rmdpuably, CBUAETENLCTBYOLWME O MOSIEKYNSPHOM
Xapaktepe B3auMOOEWCTBUMMA MexXay KomnoHeHTamm cmecu [3]. Kcnonb3oBaHue
HaHOPa3MEpPHbIX YacTUL, HANoOSTHUTENSA C Pa3BUTON NMOBEPXHOCTHLIO MO3BONSET YNyYLIUTb
CBOMCTBA HAHOKOMMO3UTOB W TEM CaMblM 3HAYMTENbHO pacwupuTb obnactn ux
NPaKTU4ECKOro UCMosib30BaHus.

Mcxoas u3 BbILLEN3NOXEHHOrO, Lienblo AaHHOW paboTbl ABMASMNOCH MCCreaoBaHue
BNUSIHWME npoLecca annpeTMpoBaHUs HaMoMNHUTENS Ha PU3MKO-MEXaHUYecKMe CBOMCTBA
KOMMNO3MUTOB Ha OCHOBE XUMWYECKN MOANMPULMPOBAHHOIO NONNUITUIIEHA HU3KOW NITOTHOCTW.
CyuwiectBoBaHMe afresvoHHbIX CBA3erW Mexay HenonspHoiMu makpouenamu [OHIM ¢
pa3BMTON MOBEPXHOCTbID HaHOpPa3MepHbIX YacTuy OEeHTOHMTa CTaHOBUTCA BO3MOXHbIM
Gnarogapsi BaH-Aep-BaanbCoOBCKUM cBA3AM. [locnegHee pocturaeTcss B pesynbraTe
NpoTEeKaHNA OpPUEHTALMOHHbLIX MPOLLECCOB Makpouenen Ha MOBEepXHOCTU HaHo4vacTwul C
dOopMUPOBAHMEM HA HEWN MEPBUMYHOIO TOHKOrO rPaHMYHOro MoHocnos. CyliecTBoBaHue
Takoro MOHOCMNOSA MMEEeT BaXHOe 3HayeHue, Tak Kak CnocobCTByeT B FpaHWYHOM Crioe
NPOTEKAHNIO OPUMEHTALMOHHBIX MPOLIECCOB Ha MOBEPXHOCTU HaHovacTul. CoBepLUEHHO
04YEeBUOHO, YTO, YEM CUSMbHEE CBA3b NONMMEpPHas mMaTpuua — Yyactvua HanosiHuTens, Tem
BbilLle MPOYHOCTHbIE XapaKTEPUCTUKM KOMMO3UTHbIX Martepuanos. [na yBenuveHus
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MPOYHOCTM CBA3WN NONIMMEpP-HaNonHUTENbL Heobxoanmo 6biNo, npexae Bcero, obecnevnTb
CPOACTBO UIM CMayYMBaeMOCTb MOMMMEPHO-HEOPraHNYECKUX KOMMNOHEHTOB cMmecu. C aTou
Lenbo HaMu GbIN NCNONb30BaHbl aNNPEThl, MO3BOMAKOLMNE YCUITUTb NPOYHOCTb CBA3U Ha
rpaHuue pasgena annpeT-HanorHuTenb W annpeTt nonvMmepHass maTpuua. B npouecce
annpeTMpoBaHUsa MOBEPXHOCTU HaHOYacTUL, nNpoucxoamt obpasoBaHMEe 3feMeHTOo-
OpraHU4ecKoro npekypcopa, KOTOpbIN B pesynbTaTe NPOTEeKaHUs peakuun rmgponvsa u
aerngpataumm npeobpasyeTcs B CLUMTbIN MOHOCHOW NayTUHbI.

Onsa ©Gonblwen ybeauTenbHOCTM ob6paTMMca K pesynbTataM UCCnefoBaHus
komnoamtoB Ha ocHoBe [13HI1, xumuyeckn moguduumpoBaHHbii [MOHIT (M3MAK)
CNOCOBCTBYIOT HEKOTOPOMY YIyYLUEHWUIO paspyLuatoLLero HanpshHkeHUs U OTHOCUTENBHOIo
YOJIMHEHNSA KOMMO3UTHbIX MaTepuanoB. lNocnegHee o6CTOATENLCTBO MHTEPNpEeTUpYyeTCs
Tem, 4to BBegeHue nonspHblix rpynn MAK B coctaB MNM3HI cnocobcTByeT nonyyeHuro
NnonspHOro cornonumMepa, B pesynbTate KoToporo obecneunBaeTca  ynyudlEHWIO
TEXHOMOrM4Yeckom COBMECTUMOCTU U  CMELUMBAEeMOCTU KOMMOHEHTOB CMecu. JTOo
0bCTOATENBCTBO  SABNSAETCSA  OCHOBOMOMarawwmmM  MOMEHTOM B OOCTUXEHUU
CMa4MBaeMOCTN MOBEPXHOCTU HAaMoMHUTENS NOSIMMEPHOM MaTpULLEN, YTO B 3HAYUTENBHON
cTeneHn CcnocobCcTByeT YNyYLIEeHUO YCIOBUM MPOTEKAHUS OPUEHTALUMOHHbBIX NPOLEeCCOoB
Makpouenen Ha MOBEpPXHOCTM HaHo4dacTuu. Kpome TOro, AocTuraeTcs paBHOMEpPHOe
aucneprmpoBaHne  HaHodacTuy, B obbemMe  (YHKUMOHANM3MPOBaHHOM MOSIMMEPHON
MaTpuubl.

BaxHO oTMeTUTb Takke, YTO BBEAEHWE annpeTMpoBaHHOro OEHTOHWTa B COCTaB
NM3MAK conpoBoxgaeTcsi 3aMeTHbIM MOBbILLEHNEM (U3MKO-MEXAHUYECKMX CBOWCTB
komno3auTtoB. OBycroBrneHo 3To 06CTOATENBCTBO TEM, YTO B JAHHOM Criydae B pesynbraTte
peakUMOHHOM CNOCOBHOCTU TMOPOKCUIBbHBIX FPYMN U NPOTEKaHUS 305b-reflb NPOoLEeccoB
obpasyloTca clumnTble CTPYKTYpbl, obBOfakmMBawLwme HaHo4YacTuubl B BuAe nayTuHbl. B
pesyrnbTate NpoOTEeKaHUs peakuun gervaparaumm obpasyloTcsl KOBaSieHTHble CBSA3W He
TONbKO annpeTa ¢ NOBEPXHOCTbI HAHOYACTUL, HO M annpeTa ¢ rMAPOKCUbHLIMU rpynnamMu
NM3MAK. Taknm ob6pasom, B 4aHHOM Crnyyae ¢ BBE4EHMEM annpeTUpoBaHHOro 6EHTOHMTA B
coctaB NMNOMAK obpasyeTcsa B LenoM cwunTbin komno3ut. CogepxaHue renb-copakumm B
komnosute coctaBnano 18%, 4TO COOTBETCTBOBANO KaTEropum CLUUTbIX MOAMMEPOB C
pegkoceTyaTton CTpykTypoun. [logobHas cumtaa CTpykTypa KOMMOO3UTa ckas3anocb M Ha
M3MEHEHUN KOMMMeKca ero cBoucts U B ocobeHHocTu MNTP. YctaHoBneHo, 4YTo Hanbonee
BbICOKUMU  (PU3NKO-MEXAHUYECKUMN U (PU3UKO-XMMUYECKMMIN CBOMCTBaMM obnagatoT
HaHOKOMMO3uTbl [MOMAK+annpeTupoBaHHbI GEHTOHUT. XapaKTepHO, YTO Npu BBEAEHUM
5%wmacc. annpetupoBaHHoro ©OeHTOHMTa B coctaB [TOMAK npegen Tekyyectn npwu
pacTskeHun (Or) U paspyluatroliee HanpskeHne (Op) XapakTepusyrTcs MakCcMMarnbHbIMU
3Ha4YeHUsIMN, paBHbIMKU CcOOTBETCTBEHHO 18.6 n 17.2 Mlla. lNpu BBeaeHUM GeHTOHUTA C
ncnonb3oBaHMeM 06pasLoB ¢ 2%Macc. cogepXxaHveM annpeTta OT MacCbl HanosHUTEnNs
MakCUMarbHble 3HA4YEHUS] MPOYHOCTHbLIX XapaKTEPUCTUK U3MEHSIOTCS COOTBETCTBEHHO B
npegenax 19.1 n 18.3 Mla.

Takum obpa3om, Ha OCHOBAHUM BbILLEN3NOXKEHHONO MOXHO KOHCTaTMpOBaTb, YTO
OpraHo-HeopraHn4yeckne MonMMepHble KOMMo3uTbl 06nafalT CpaBHUTENBHO  BbICOKMMU
3HaYeHUAMN PUINKO-MEXAHUYECKMX N Tennousn4ecknx xapakrepuctuk. lonyyvyeHHble
«rmbpuaHble  renn»  Ha  OCHOBE  (DYHKLMOHANM3MPOBAHHOIO  MOMM3TUNIEHA MU
annpeTMpoBaHHOrO MWHEpPanbHOro HamoSIHMTENA BHOCAT [LOBOSIbHO KapAWHamnbHble
M3MEHEHNA B CTPYKTYpy W COOTBETCTBEHHO  CBOWCTBA  HaHOKOMMO3WUTOB.
XapaKkTepuctTmkamu.
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lMocTosiHHOE CTpemneHuMe K  YhydlWeHUo KayecTBa UM 3KCnyaTauMOHHbIX
XapaKTePUCTMK KOMMO3UTHbLIX MaTepuarnoB BblABUrano HeobxoanMocCTb pa3paboTkn HOBbIX
TUNOB MNOSIMMEPHbIX KOMMO3UTOB C 3apaHee 3agaHHbiMM cBovcTBamu.  [pu aTOM,
paspaboTka nNonNMMep-CUNMKaTHbIX HaHOKOMMO3UTOB KOHCTPYKLUMOHHOIO Ha3Ha4eHus,
npeAHasHa4YeHHbIX AMs MPaKkTUYEeCKOro WUCMONb30BaHUA B KECTKMX 3KCTpeManbHbIX
YyCnoBusX, ABNANacb OOHUM M3 NEPCNEeKTUBHbIX Hay4yHbIX HanpasnexHun [1,2]. MNomumo
pa3paboTkm HAHOKOMMO3UTHbLIX MOPUMAHBLIX renen BecbMa akTyanbHbIMUW CTaHOBATCSA
nccnegoBaHnsa No noabopy onTUManbHbIX YCNOBUM KX nepepaboTkm B 0OCOBEHHOCTU
METOAOM IUTbS MNOA [AaBrieHMeM. XUMUYECKOEe CBSA3bIBAaHME 4YacTWUL, HamnosnHuTens c
annpeToMm M NOMMEPHON MaTpuLen B pesynbTaTe MUKPOCLLUMBOK MO 30Mb-Teflb peakumm
BblABUrana HeobxoaMMocCTb yyeTa aToro daktopa npu nogbope pexmnma nutbs. BakHbiv
MOMEHTOM B @aHHOM Crly4ae SABnsiNoChb UccnegoBaHne BMsSHUA TeMnepaTypHOro dakropa
Ha 3aKOHOMEPHOCTb KpMCTannn3auum noiMmMepHoro maTepmana, KotTopoe uMeeT MecTo npu
NX oxnaxgeHun nagenus B npeccgopme [3].

B cBasM c atmm, uenbio gaHHoW paboTbl ABMASANOCH M3yYyeHue npolecca
KpucTannmaaumMm HaHOKOMMO3UTOB, KOTOPOE OCYLLECTBASNOChL C MNOMOLLbD MeToaa
AnnaTomMeTpun, nayyaroLlen 3akOHOMEPHOCTb UBMEHEHUS yaerbHOro obbema B LLUMPOKOM
AnanasoHe TemnepaTyp.

Honroe Bpemsa AunaToMeTpPUYECKUA NOAXOL K WCCNeLOBaHM0 KMHETUYECKUX
3aKOHOMEPHOCTEN npoLecca KpucTannuaauum nonMMepHbiX MatepranoB paccMaTpumBarnics
Kak TeopeTudeckux 6Gasmc npouecca nepepaboTkum nonumepos. lMpeanpvHMManucb He
Marno MOMbITOK CBA3bIBAHUS SKCMEPUMEHTANbHbLIX AAHHbLIX, NONyYEeHHbIX Npu nepepaboTke
NONMMEPOB C pe3yrbTaTtammn UCCrie4OBaHUN 3aKOHOMEPHOCTU KpUcTannmsaumm nosiMMepos
[4]. Bo-nepBbix, n3y4yeHne KpucTannmsaumm nosiMMepHbIX KOMMNO3UTOB AaeT AO0CTaTO4YHO
SICHYI0O KapTMHY O COBMECTUMOCTM U CMELUMBAEMOCTU KOMMOHEHTOB cMecu. Bo-BTOpbIX,
npeacTaBnseTcs BO3MOXHBIM MO AaHHbIM aHanmM3a KUHEeTUYECKMX 3aKOHOMEPHOCTEMN
KpucTannmaawumm KOMNo3uToB onpeaenuTb BIIUSHNE KOMMOHEHTOB Ha CKOPOCTb npoLlecca
Kpuctannusauum (OTBEPXKOEHU) U  MexaHu3M KpucTtannumsaumu. B-TpeTbux, meTopq
AnnaTtomMeTpun faeT BO3MOXHOCTb MPUOAMXKEHHO OUEHUTb TemnepaTypy CTEeKNOBaHUA
KOMMO3UTOB B 3aBMCUMOCTW OT CTEMNeHn HanonHeHnss. B COBOKynHOCTM Bce 3Tu
nccnegoBaHMsl OKa3blBalOTCA BeCbMa MOMEe3HbiIMU  ONs OUEHKU 3KCMyaTauMOHHbIX
XapakTepUCTMK U MPOrHO3MPOBaHMS NpoLecca OXNaXXaeHWUst KOMMNO3UTOB B npeccdopme
NUTbEBOW MaLIMHbI. Ha cerogHst 3T0 eQUHCTBEHHbIM MeTo ANs NOSTyYeHUs [OCTaTOYHO
NOMNHOM MHGOPMaLMM O NOBeAEeHMM NONIMMEPHOro MaTepuarna B NpoLecce OXNaXaeHus n
dpopmoBaHUA n3genun B npeccgopme.
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B aaHHon paboTe Ans ynyylweHns COBMECTUMOCTM YacTul, HanonHutens (Taneka) ¢
nonmMaTuneHom Huakon nnotHocTu (M3HI), B cocTtaB nocneaHero 6bin BBeaeH 5.6 %macc.
ManevHOBOro aHrmgpuga c obpasoBaHMEM MPUMBUTOrO COMONMMEpa MNONMaTUIIEHA C
mManeunHosbiM aHrngpugom (M3MA). CuHtes NM3MA nosBonan pelwwartb ABE OCHOBHblE
npobnembl: yny4ywnTb COBMECTUMOCTb C TanbKOM W MOMYy4YMTb (CLUMTBIN) XUMUYECKN
CBSA3aHHbLIM rMBpuna YacTul HanosHMTENa C annpeToM W MNofiMMepHon martpuuen. [Ons
nonyyeHnss 6onee nonHoM MHOpMauMmM O npoueccax KpucTannmsauum KOMMO3UTHBIX
MaTepuanoB NPUBOLATCA OMNATOMETPUYECKNE KPUBbIE 3aBUCMMOCTU yAENbHOro obbema
OT TemnepaTypbl AN HAHOKOMMO3UTOB Ha ocHoBe [MOMA. [llokaszaHo, 4YTO Hanuyue B
makpouenn [MTOMA wmanemHoBoro adrmgpuga (MA) cnocobCTByeT  HEKOTOPOMY
BO3pacTaHuIo TemMrnepaTtypbl ¢pa3oBoro nepexoga nepsoro poga ot 88 (M3HM) go 91°C.
BeeneHue annpetnpoBaHHbIX HaHOYacTUL, Tanbka B nocnegosatensHoctn 1.0; 5.0; 10; 20
n 30%macc. conpoBoXgaeTcs 3aMeTHbIM W3MEHEHWEM TemnepaTypHOW 3aBUCUMOCTU
yoenoHoro obbema. [lpu aTOM, (pas3oBbIi nepexon MNepBoro poaa W3MEHSIETCA B
cnepyrowen nocriegosatenbHocTU: 88°C (Mex.M3HIT), 90°C (uex.NMAOMA), ans kKomMno3nTos
Ha ocHoBe [MOMA- 90; 91; 94; 94 n 94°C. B HaHokomno3utax NOMA pgo 5.0%macc.
cogepxaHua Tanbka hasoBbit nepexod npotekaeT npu 90-91°C, a npu 6onee BbICOKUX
KOHLUEHTpaumMsiX HanonNHUTeNs ero 3HadeHne coctaBndaeT 94°C. B To e BpeMsi, Npu OLeHKe
TemnepaTtypbl NNaBneHnss paccmaTpuBaemblx 06pasuoB ObiNo yCTAaHOBMNEHO, YTO AN
M3MA oHa pasHo 103 °C, NMOMA+5%macc.tanek- 103 °C, NOMA+10%macc. Tanbk - 103
°C, NM3MA+20%macc. Tanbk- 105 °C, N3MA+30%macc.tanbk- 105°C.

YCTaHOBMEHO, YTO C YBENIMYEHMEM KOHLEHTpauuM Tanbka B coctaBe [TOMA
COMPOBOXAAETCA W3MEHEHMEM MeXaHu3ma KpucTannuMsaumm HaHOKOMMO3UTOB  OT
chepnyeckoro TPeXMepHoro Tuna pocTa Kpuctannuyeckux (ans  ucex.TOMA un
HaHokoMno3unToB ¢ 1.0%Macc. cogepxaHmeM Tanbka) U NacTMHYaToro (ABymMepHoMy) Tuna
pocTa KpucTannoB AN HaHOKOMMNO3UTOB ¢ 5-10%macc. Tanbka, OO JMHEWHOro
(oAHOMEpHOro) TMna pocTa KpucTannoB Ans HaHokoMno3nToB ¢ 20-30%Mmacc. Tanbka npwu
HenpepbIBHOM 06pa3oBaHUM LEHTPOB KpucTannusauun. OnpegeneHbl aHanuTudeckue
BblpaXXeH1s ypaBHEHUss ABpaMu AN paccMaTpmBaeMbiX HAHOKOMMNO3UTHbBIX MaTepuanos.
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PEOJIOT'MMECKHME OCOBEHHOCTU TEMYEHNA HAHOKOMIMO3UTOB HA OCHOBE
BEEHTOHUTA U NOJIMMEPHbIX CMECEW PAHOAOM NMONUMPOMNWUIIEHA C
BYTAOUEH-HUTPUJIIbHBbIM KAYYYKOM
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Mo Mepe COBEPLIEHCTBOBAHUA TEXHWKA WU TEXHOMOrMW  MNPOMbILLSIEHHOrO
npousBoACcTBa B 00MacT MalLMHOCTPOEHUS, CYAOCTPOEHUs, aBUaUMOHHOW, BOEHHOM W
KOCMMYECKOWN TEXHUKM 0coboe BHMMaHWe yaensieTcs pa3paboTke NpuHUMNManbHO HOBbIX
TUNOB NOMIMMEPHbLIX MaTepuanos, OTNYAKLNXCH TEXHONOMMYHOCTBIO, BICOKMMU (OU3NKO-
MexaHu4deckumn K Tennodusndeckummn ceomcteamm [1,2]. OpHako, paspaboTka
NONMMEPHOro MaTepuana He OOJMKHO HauenuBaTbCs TOSbKO Ha ynydlleHne UX OCHOBHbIX
PU3MKO-MEXAHMYECKMX XapPaKTEPUCTUK, HO U AOOSDKHO MPUHUMATLCS BO BHUMaHWE WX
TEXHOMOrnyeckne BO3MOXHOCTM WM CNOCOBOHOCTb nepepabaTbiBaTbCA Ha CTaHAAPTHbIX
obopyanoBaHMsX METOAOM NUTLA NOA AaBNEeHUEM 1 3KCTpy3uun. [Ons Toro, 4Tobbl rpamMoTHO
OCyLLeCTBNATL NepepaboTKy HOBbIX TWUMOB MOSIMMEPHBIX MaTepuanoB HeobxoouMmo B
nepBylo ovepeb uccrnenoBaTtb UX peosiornyeckme cesoncTea. lNpobnema ycyrybnaercs ewle
M Tem, YTO Ha MPOU3BOACTBE MNOSMb3YTCA €OUHCTBEHHBIM PEOSIONMYECKMM CBOMCTBOM
nosIMMepoB, Kak nokasatenb Tekyyectn pacnnasa (IMTP). OgHako, 3TOT MeTog He MOXeT
packpbiBaTb YrnybrneHHble NpoLecchl, NpoTekaLwme B pacnnase NofMmepoB B rnpoLlecce
nx nepepaboTkn nog AencTBMemM TemnepaTypbl U CABUrOBbIX ycunum [3].

BoBce orpaHu4eHbl uMCCregoBaHUA MO U3YYEHUO PEeosiorMyYecknx CBOWCTB
HaAHOKOMMO3MWTOB, rAe B Ka4yecTBe NOSIMMEepPHON MaTpULbl UCNOSTb3YEeTCA CMEeChb PasfnyHbIX
no CBOEW npupoae HecoBMeCTUMbIX nonumepoB. OQHOBPEMEHHOE peLleHne npobnemsl
COBMECTMMOCTHU MOSIMMEPOB M UCMOSNb30BaHWE HaHOpPa3MepPHbIX HaNOMHUTENen saBnseTca
AO0BOJIbHO CIIOXKHOW Hay4YHO-TEXHUYECKON NPOBIeMOn.

B cBs3n ¢ atum, B gaHHon paboTe HaMm OCHOBHOE BHMMaHWe Obino yaerneHo
N3y4YEeHUI0 KOMMIEKCa PeosiorMYecknX XapakTepuUCTUK HAHOKOMMO3UTOB Ha OCHOBE
NoNIMMEpPHbIX cMmecen. epen Tem, Kak NpUCTYNUTb K UCCeoBaHUID paccMmaTpuBaemMon
npobnembl MNPeAcTaBnsanOCb UHTEPECHbIM OCTAHOBUTLCA Ha OOCYXXOEHUU HEKOTOPbIX
MOMEHTOB, KOTOpble MO3BONAT 6onee yrnybreHHO NOAOWUTU K OLEHKE pPeoniornyeckux
0COBEHHOCTEN MONMMMEPOB U MONUMEPHBIX cMecen. Bo-nepBbix, NpuM uMccnegoBaHUK
NOSIMMEPHBIX CMecer MNOMUMO pelleHna npobnemMbl COBMECTMMOCTM CMeLUMBaeMbIX
KOMMOHEHTOB CMeCK HeoBXOAUMO MOHUMAaTb, YTO KaXAblA U3 MONMMEPHbBIX KOMMOHEHTOB
MMeeT CBOW peosiormyeckme o0cobeHHOCTU TedeHud. W, kak 3TM uHAMBUAOYyanbHble
OCOBEHHOCTU MONMMMEPHbBIX KOMMOHEHTOB OyaoyT B COBOKYMHOCTW BNUATH B LIENIOM Ha
pPeosiormo NOMMEPHON cMecn. Bo-BTOPbIX, COXPaHUTCA NN agaUTUBHOCTb B M3MEHEHUU
PEeoriormyecknx XapakTepucTuk CMecu Mnpu U3MEHEHWW KOHUEeHTpauum ofHOro us
KOMMOHEHTOB CMECU U C 4YeM ITO MOXeT ObITb cBsA3aHo. C uenbl ynydlweHus
TEXHONOrMYeCcKo COBMECTMMOCTM cMecer paHaom nonunponuneHa (PIM) ¢ 6ytagneH-
HUTpUNbHbIM  Kaydyykom (CKH-40) B KkadectBe komnatvbunmsatopa uMCNoNb3oBanu
NPpMBMTOM  CcCOMNONUMEP nonunponuneHa ¢ ManeuHosbiM  aHrugpugom  (MMNMA).
KoHueHTpauus manenHosoro aHrngpuaa B coctase NINMA coctaensno 3.0%macc. PaHee,
B paboTe [4] Hamu ObINO NOKa3aHo, YTO ANSA YBENUYEHUA TEXHONOrMYECKON COBMECTUMOCTH
PrMM c CKH  pgocrtatoyHo ucnonb3oBatb 2.0%Mmacc. MNMIMMA. B npouecce cmewwennsa P
c CKH-40 obGpasyetcs gByxdasHasa cuctema, roe anactomep opMUpyeT OUCMEPCHYHO
dasy B ancnepcHon cpeae Pr1l. B gaHHom cnyyae, BBegeHue MNINMMA cnocobcTtsyeT ToMy,
YTO OHa pacnpegenseTca B rpaHnyHon obnactu gaucnepcHon gasel. cxoaa ns npyHumna
«nogobHoe pacTtBopsieTcs B NogobHOM», nonaraem, YTo NonspHble rpynnbl ManenHoBOro
aHrmgpuaa byayTt pacnonaratbCs B gMcnepcHon ¢ase, a yrneBOAOpPOAHbIE CErMEHTbI HE
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3aHATbIE NPUBUTBIMKM 3BEHbAMM OyayT pasmelleHbl B aucnepcHon cpefe. MNogobHas
Teopus No3BonseT yTBepxaath, YTo makpouenu MNMIMMA cnocobCTByOT yCUneHnto BaH-aep-
BaasibCOBCKMUX CUIT MEXMOEKYIISIPHOro B3aMMoeNCTBUA 3a CHET afre3vOHHbIX CUI.

M3yyeHbl KpuBble TeYeHUss HAHOKOMMO3UTOB Ha OCHOBE MonuMepHbix cmecen PIIM,
CKH-40 n GeHToHMTa B TemnepaTypHOM AuanasoHe 170-230°C. [Ona conocTtaBneHus
NPUBOAATCH KPWUBbIE TEYEHUS CEepHbIX BYIIKAHM3ATOB HAHOKOMMO3UTOB OMHAMUYECKU
BYINKaHU30BaHHbIX anactonnactos (OB3I1) Ha ocHoBe 6eHToHUTA, Pl 1 CKH. MNokasaHo,
4YTO 3TU KPWBbIE CyLLECTBEHHbIM 0Opas3oM OTNMYalTCA OT 3aKOHOMEPHOCTU TeveHus
HEBYNKAHN30BaHHbIX HAHOKOMMNO3UTOB. Wcnonb3oBaHue komnatubunmsatopa - [MMMA
NO3BOJSIUMO CYLLECTBEHHO YIyYLUNTb CMELMBAEeMOCTb U TEXHONOMMYECKYt0 COBMECTUMOCTb
NMONIMMEPHbLIX CMeCen HaHOKOMMO3UTOB Ha oOcHoBe ©OeHToHuTa, PIM 1 CKH-40.
PaccMoTpeHbl 3aKOHOMEPHOCTb 3PEKTUBHOM BA3KOCTM OT CKOPOCTM caBura M OT
obpaTHOM TemnepaTypbl. YCTaAHOBMEHO, YTO JHEPrus akTMBauUW BA3KOMO TeveHus
HaHokomno3uToB B3Il nameHsietca B npegenax 27-39 kopx/monb.
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®U3NKO-MEXAHUYECKME CBOUCTBA HAHOKOMNO3UTOB HA OCHOBE
CONOJNIMMEPA 3TUNEHA C TEKCEHOM U BE3YBUAHOM
N.B.BanpamoBa, J1.X.XamepnoBa, P.H.JllanaeBa
MHcmumym nonumepHbix mamepuanos HAH AszepbatidxaHa
najaf1946@rambler.ru

MpnBOOATCA pe3ynbTaTbl UCCNEAOBaHUS BIMSIHUSA KOHLUEHTpauun MuHepana —
Be3yBMaHa Ha OCHOBHble (PU3MKO-MEexXaHU4Yeckme CBOWCTBA HAaHOKOMMO3UTOB Ha OCHOBE
cononumepa aTtuneHa ¢ rekceHom (C3l). B kadvecTtse CTpyKTypoobpasoBartens
ncnonb3oBanu AByokuchb tutaHa (TiO2). Beibop paccmaTpuBaeMbiXx KOMNOHEHTOB CMECH
OCHOBbIBasnCs B HEOOXOAMMOCTM BbISIBMEHUS WX CENEeKTUBHOIO BIIMSIHUS Ha CBOWCTBA
nonnoneguHOB U COBMECTHOIO BO3OENCTBUSA HA KOMMMEKC BaKHEWLLMX XapaKTepPUCTUK
HaAHOKOMMO3MTOB. Mcnonb3oBaHME HaHOYacTuL, B KaveCcTBe HarnofHUTENst OTKpbiBaeT
BO3MOXHOCTb 6ornee rnybxe NoHsATb Te NPOLEeCChl, KOTOPbIE MPOXOAAT Ha rpaHuLe pasgena
Mukpodas. MexdasHoe B3aMMOOENCTBME B FPaHUYHbIX 0Bnactsax nonmMmep-muvHepan
ABNSAETCA OTBETCTBEHHbIM B (DOPMMPOBAHUN OCHOBHbIX (PU3MKO-MEXAHNYECKNX CBOWCTB
HaHOKOMMO3MTOB. [lpuBOAMTCA 3aBUCUMMOCTb paspyLlaloLero HanpsbkeHusl, Moayns
ynpyroctu Ha wu3rmb, OTHOCUTENbHOro yanuHeHna wn [NTP  HaHOKOMNO3UTOB OT
KOHLEeHTpauMmM Be3yBMaHa. YBenuyeHne KOHLUEHTpaLMmM HaHo4YacTuy BesyBraHa (pasmep
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HaHovacTuy — 17 - 110Hm) B coctaBe CIAIT go 2.0%macc. conpoBoXgaeTcs NnoBbILLEHNEM
paspywatwlero HanpsxeHus ot 374 po 39.3 MIlla. MakcumanbHOe 3HayeHue
paspyluatoLllero HanpsbkeHna pgocturaetcsa npu 5.0%macc. cogepXaHun HaHovacTuu
BesyBMaHa u coctaBnsetr 41.5 MIlla. [JanbHenwee noBbIlWEHNE KOHLEHTpaumm
HanonHuTens cebiwe 5.0%macc. NPMBOAUT K 3aKOHOMEPHOMY CHWKEHWUIO paspyLuatoLero
HanpsbkeHus. Mpyn 3ToM, MOAYMb yNpyroctu npwu mnsrnmbe MOCTOSIHHO YBENUYMBAETCH C
noBbIlLEHMEM KOHUeHTpauuu BedyBuaHa [1]. BBegeHue B coctaB COIT  2.0%macc.
Be3yBMaHa NpUBOAUT Aaxe K He3Ha4YUTENbHOMY NOBbILLEHWUIO OTHOCUTENbHOMO YANNHEHWS.
MHbIMM cnoBamu, nNpy  MWHMMAanbHOWM KOHUEHTpauun Be3dyBmaHa B coctaBe COI
(2.0%macc.), nocnegHu NogobHO CTpyKTypoobpasoBaTento, CnocobCTBYET yryylleHWto
OOHOBPEMEHHO  MPOYHOCTM U OTHOCUTENBHOIO  YANWHEHWST  HAHOKOMMO3WTA.
CTpykTypoobpasyowwmin acbdekT BbipaxxaeTcsa B 06pa3oBaHun eLLe B pacnnaBe KoMnosuTa
reTeporeHHbIX LIEHTPOB 3apofbilleobpas3oBaHusl, KOTOpble B MpoLecce OXNaXaeHus
CTAHOBATCA  FeTepOreHHbIMWU  UeHTpamMu  KpucTtanmnusauuu,  crnocob6CTByHOLUMM
dopMUPOBaHUID MeNKoceponuTHbIX obpasoBaHuin. B aTtom cnyyae pgocturaeTcs
3Ha4nTenbHoe ynydweHve AedopMaunoHHO-MPOYHOCTHBIX XapakTePUCTUK KOMMNO3UTHOIrO
maTepuana. 1o mepe yBenMYeHUs KOHUEHTpauuu HanonHutensa cebiwe 2.0%macc.
HabnogaeTcss 3aKOHOMEPHOE CHWXEHWEe OTHOCUTENbHOro YANWHEHUS HAHOKOMMO3UTOB.
NHTepnpeTnpyeTca 3TO TeMm, 4YTO B KOMMO3WTE MpOLECC KpucTannusaumm K pocTa
CceponMToB COMNPOBOXAAETCA BbITECHEHMEM OnpeaeneHHONW YacTu HanonHUTENs, He
yyacTBywLWMX B 0Opa3oBaHMM T[eTEpPOreHHbiX LUEeHTPOB 3apodbllieobpa3oBaHus, B
MeXcdepPonnTHyto amopdHyto obnactb. Jta 0bnacTb, Kak M3BECTHO, XapaKTepusyeTcs
«MPOXOOHBbIMMY LEensAMnU MakpoLenen, KoTopble NPUHUMAKT OLHOBPEMEHHOE yyacTue B
npouecce OPMMPOBaAHUS MHOXECTBa CHEPONUTHBLIX CTPYKTYPHbIX 0Bpa3oBaHuii.
lMonaraem, 4TO NO Mepe BbLITECHEHUSA YacTUL, HanoNHUTENs B aMopdHyt obnactb, KX
KOHLIeHTpauuMs Tam JOCTUraeT Takoro npegerna, npu KOTopoM npoucxoamt 6nokMpoBaHue
KOH(POPMaLMOHHON MOABMXXHOCTM MPOXOAHbIX Lenen, CrocobCTBYOWEE CHUXEHUIO
OTHOCUTENbHOE YANWHEHWE HaHoKkoMMo3uTa. W, yem Oornblie 4YacTuy HanonHUTens
KOHLIEHTPMPYETCA B MeXCHeponnTHOM NPOCTPaHCTBE, TEM OLLyTUMEEe CTaHOBUTCA MX
BNUSHWE Ha BENWYMHY OTHOCUTENBHOMO yAnuMHeHus obpasuoB, BMAOTb OO UX XPYMKOro
paspyLieHus [2].

OtnnuutenbHag  OCOBGEHHOCTb HAHOKOMMO3UTOB 3aKn4yaeTcs B TOM, 4YTO B
CpaBHEHUN C OObIYHBIMN MENKOANCTNEPCHBIMU HAMNOMTHUTENAMMU, BBEOEHUE COU3MEPUMbIX
C arrnoMepataMmy MakpoLernen HaHo4yacTuu, OKasblBaeT HECKONbKO MHOE BNUAHME Ha
npouecc hopMNPOBAHUSA UX CTPYKTYPbl N CBONCTB. YNy4lleHne CBOMCTB HAHOKOMMO3NTOB
npy HeBOMbLLIOM coaepKaHUN HaHoyacTuy (80 5%macc.) UHTepPNPeTUPYETCA TEM, YTO OHM
B3aMMOOENCTBYIOT Mexay coborM M C MaTpyuen uHade, 4YeM KpyrnHble 4YacTuubl.
PacctosiHme, Ha KOTOpbIX NPOUCXOAUT 3TO B3aUMOAEWCTBME, COM3MEPUMMO C pa3MepoMm
cammx yactuy. No-BMaMmomy, YemM MeHbLUe pa3Mep 4acTul, HanoNHUTENS, TEM CUNbHee
noA BrMsiHUEM BaH-Aep-BaanbCOBCKUX CUIT NPOTEKaeT NpoLecCc OpMeHTaumm MakpoLenen
NONMMMEPHON MaTpuLbl Ha ee pas3BUMTOM MNOBEPXHOCTU. MIMEHHO 3Ta 0COOEeHHOCTb
HaHOYacTuL OTKpPbIBAeT MNEPCNEeKTUBHbIE BO3MOXHOCTU BapbUPOBaHWUS CTPYKTYpPON WU
CBONCTBaMM KOMMO3UTHbLIX MaTepuanos Nofy4aemMblX Ha NX OCHOBE.

Hanbonee BaxHbIM OBCTOSATENBLCTBOM SABMASIETCH TO, YTO C BBEAEHMEM Be3yBuaHa
HabngaeTcs cylecTBeHHbINn pocT NTP HaHokomno3nToB B 1.2 - 2.6 pasa no OTHOLUEHUIO
K ucxogHomy C3I. CnegyeT 0cob60 BbliOENUTb, YTO C YBENIMYEHWEM KOHLEHTpauun
HanonHuTena Ao 20%macc. BennymHa 3Toro nokasatensi NOCTOAHHO nosbliwaeTca Ao 13.2
r/10muH. Tonbko npu 30%Macc. cogepxaHun BesyBumaHa BenuuuHa [MTP  Heckonbko
cHmkaeTcs oo 11.3 r/10muH. U BCce paBHO BenuyuHa MNTP ocTaeTcst HAMHOrO BhIWeE, YEM Y
MCXOOHOW nonumepHon wmatpuubl. YTo kacaetcsa 3Hadenua [MTP, Tto Habniopaetcs
HEeKoTopoe BO3pacTaHMe BeNUYMHbI JTOro0 MokKasaTend C pPOCTOM  KOHLUEeHTpauuu
HanonHutensa. Takoe yBenuyeHne MNTP npotuBopeynT o6LENPUMHATBIM NPeaCcTaBNEHNSaM,
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COrNacHO KOTOPbIM C YBENUYEHNEM KOHLIEHTPaLMN HAMONMHUTENS, Kak NpaBuio, BA3KOCTb
pacnnaBa Bo3pacTaeT, a TeKydyeCTb pacnnaBa CHwkaeTcs. CknagblBaeTcs Takoe
BrnevyaTtrieHne, 4to Be3yBuaH BegeT cebsi, He TONbKO Kak MPUPOAHbIA MUHeparnbHbIN
HaMoNHWUTENb, HO U KaK areHT CMasku.

Takum 06pasom, C Yy4eTOM BbILLIEN3NOKEHHOTO MOXHO KOHCTaTUpOBaTb, YTO
ncnosnb3oBaHNWe MpPUPOAHOrO MuHepana AsepbaiigkaHa - Be3dyBMaHa B KayecTse
HanonHuTens nonnoneduHOB, B YaCTHOCTM CONONMMepa 3TUINEHa C reKCEHOM, OTKpbIBAET
NepCrneKTUBHYI0 BO3MOXXHOCTb NOMYyYEHUSI HAa X OCHOBE HAHOKOMMO3WUTOB C YIyYLLIEHHbIMM
AedopMaLNOHHO-NPOYHOCTHBIMK XapakTepuctukammn. OTHOCUTENBHO BbICOKOE 3HAYeHue
MNTP HaHOKOMMO3NTOB MO3BONSIET OCYLLUECTBMATb UX NepepaboTky MeTodamMu NuTbs Nof
OaBNEHMEM W  3KCTPY3UM Ans  NONYyYEeHUs BbICOKOKAYECTBEHHbIX TOHKOCTEHHbIX
KOHCTPYKLMOHHbIX U3AENNNA.
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TPUBOJTIOMMYECKUE CBOUCTBA HAHOKOMMNO3UTOB
N NX BYNKAHN3ATOB HA OCHOBE AUCYIIb®oUOA MOJNTMBOEHA
N BJNTOK-COMNOJIMMEPA NPOMUINEHA C 3TUJIIEHOM
I.LlU.N'acbimoBa, J1.X.XamepoBa, P.H.JllanaeBa
MHcmumym nonumepHbix mamepuanoe HAH AsepbatidxaHa
najafl946@rambler.ru

[MonyyeHne KOMMO3UTHbIX MaTepuanoB MyTeM CMELEHNa pasfndHbIX TUMOB
NoNMMEepoB, BBeAEHWE MENKOAUCNEPCHbIX W  HAHOOUCMEPCHbIX HamnonHUTenem B
COBOKYMHOCTM obecneymnn BO3MOXHOCTb MOflyYeHUs HeOOMbLUMX MapTUN NOSIMMEPHbIX
KOMMO3UTHbIX MaTtepuanoB C 3apaHee 3afaHHbIMW CBOMCTBaMWU. BaXHO OTMETUTb, 4TO
Takme KOMMO3UTbl MNPeacCTaBnseTCd BO3MOXHbIM MNOfyvYaTb MPaKTUY4EeCKM Ha BcCex
npeanpusaTuax no nepepabotke nnactmacc. cnone3oBaHne cneumanbHbIX HAanonHUTENen
OTKPbIBAOT  BO3MOXHOCTb  MOSIyYEHUS] KOMMO3UTHbIX MaTtepuanos, obragatoLmnx
TPUOBOTEXHUYECKMMM CBOMCTBaMn. Vicnonb3oBaHMe HaHOYACTUL, OTKpbIBalOT elle Gonee
HOBble BO3MOXHOCTWU W3MEHEHWS B [OOBOSIbHO LUMPOKOM AMana3oHe OCHOBHbIX
aKCnnyaTaunoHHbIX xapaktepuctuk [1]. lNonuoneduHbl Bcerga 6binn Hanbonee 4acto
ncnonb3yeMmbiMn OBbEKTaMM UCCNefoBaHUsT B KadecTBe MaTpuubl  KOMMO3UTHBLIX
mMaTepuanos. M3 yicna nonnoneduHoB HanbonbLUMN MHTEPEC B KadecTBE MOSIMMEPHOWN
OCHOBbI MpeacTaBnsAn  CpaBHUTENbHO MarnousydeHHbl 6riok-cononuMep 3TuneHa cC
nponuneHom (BEP). B cBA3u ¢ 3TuM, Lenbio gaHHOW paboTbl sBnsnocbk Ha npumepe BEP
nccnegoBaTtb BRMSIHAE KOHLEHTPaLUMKM U pasMepa YacTul, HanosHUTENa  Ha CTPYKTYpY U
CBOMCTBA NOJSIMMEPHbIX KOMMO3UTOB.

B npouecce wuccnenoBaHus CTPYKTYpPY WM CBOWMCTB  MOSIMMEPHBIX KOMMO3WUTOB
Heobxo4MMO pacnonaratbe JaHHbIMU MO BAMSHUIO pa3mMepa 4acTul HanosHUTEeNs Ha WX
du13MKo-MexaHMyeckme cBoncTBa. B 9ToM cnyyae cTaHeT BO3MOXHbIM BbISBUTb
CYLLEeCTBEHHbIE pa3fnyns B Xxapakrepe U3MEHEHUS CBONCTB U OCYLECTBUTb, TEM CaMbiM,
noabop onTUMarbHOrO cocTaBa KOMMO3UTa C MPOrHO3MPYeMbIMW SKCMyaTaLMOHHbIMU
xapaktepuctukamu. B pabote npuBogatca pesynbTaTbl  MCCREAOBaHUA  CBOWCTB
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KOMNO3uTOB Ha ocHoBe B3Il B 3aBUCMMOCTM OT pa3mepa M KOHUEHTpauuu OUCNEePCHbIX
yactuy cynbuoa monubaeHa (MoS2). U3 conocTtaBUTENbHOIO aHanmMsa [gaHHbIX
YyCTaHOBJIEHO, 4yTO CpaBHUTESNbHO nyywmnmm M3NKO-MEXaHNYECKMMMU n
TPNBOTEXHNYECKMMM XapaKTepuCcTUkamm obrnagatoT HaHokoMNo3uTel B3N+ MoS2. Cneagyet
OTMETUTb, YTO C yBeNu4eHMem pasmepa 4vactuy MoS:2 oT HaHopasmepHoro Ao 2500Hm
HabngaeTca  3aKOHOMEpHOe  yxyduweHue  (PU3UKO-MEXaHUYECKUX  CBOWCTB W
N3HOCOCTOMKOCTU KOMMO3UTHbIX Martepuanos. HesaBucmmo OT pasmepa 4acTtuy
HanonHutensa eeegeHne 1.0-5.0 %macc. MoS2 conpoBoXxgaeTcs nosblleHNnEM (HPU3UKO-
MEeXaHU4YeCKuX XapakTepuctuk. WHTepnpeTtupyetca ato Tem, 4to B3Il npegcrasngaet
cobor nonykpucTann4yeckui nosiMMmep CO CTEMNeHbo KPpUCTann4yHocTn pasHon 61%. B
pacnfase MoOSIMMEPHOro KOMMO3UTa Npyv MUHUMAarbHOM KOHLUEHTpauMm HaHo4vacTuL
HanonHMTenNsa oHM BeayT cebsa nogobHo cTpykTypoobpasoBaTensam, co3fgasasi, TeM CambiM,
LeHTpbl 3apoabiweobpasoBaHms. penmyLecTBo HaHOYACTUL, 3aKnovaeTcss B TOM, YTO
OHM COU3MEPUMBbI C padMepamMm NEPBUYHbBIX KpUCTannnyeckmux obpasoBaHunin, B pesynbTaTe
Yyero cam npoLecc opuUeHTauMmn Makpouenen Ha WX NOBEPXHOCTU MpoTekaeT ¢ DonbLuen
apekTnBHocTblo [2]. [locnegHee 0OOBCTOATENLCTBO HALUMO CBOE MOATBEPXAEHME B
3aMeTHOM MOBbILEHMM paspyLllalowero HanpsKeHuss o6pasuyoB nNpu  KOHUEHTpauuu
HanonHutensa B npegenax 1-5%macc. Takum obGpas3om, B NOMMMEpPHbLIX MaTepuanax
dopmupytoTcs He  TOMbKO  FOMOFEHHbIE, HO M reTeporeHHble LEHTpPbI
3apoaplweobpasoBaHnsa. EcCTb OCHOBaHMe nonaratb, YTO B MpOLIECCE OXNaxaeHus
HaAHOKOMMO3MTa B Ha4asnbHbIi MOMEHT MaKpoLEeNn KPUCTamNN3yTCA Ha reTeporeHHbIX, a
3aTEM YXe Ha rOMOreHHbIX LueHTpax. Mpun koHueHTpauumm HanonHutens cebiwe 10%macc.
NPOUCXOOUT HEKOTOPOE PE3KOE CHMKEHME pa3pyLUatoLero HanpsXKeHUs 1 OTHOCUTESNBHOTO
yaonvHeHna obpasuoB. [lo Bcen BMAMMOCTW, B MpPOLIECCE OXNaXAEeHus pacnnasa
HaHOKOMMO3uTa Ha 93TUX UEeHTpax npoucxoant dopmMmpoBaHme CchePONTHLIX
Kpuctannuyeckmn obpasoBaHuin, KOTOpbIE B NMPOLIECCE POCTa BbITECHSOT HAHOYACTULbI B
MeXceponnutHoe amMopgHoe npocTpaHcTBO. W, yem Oonblue 4YacTuy HanonHuTens
BbITECHSAIOTCS B MEXCHEPONUTHOE NPOCTPAHCTBO, TeM BonbLLE CTEPUYECKUX 3aTPYyAHEHUN
BO3HMKAET AOnd  «NPOXOAHbIX»  uenen, npegonpegenswowmx  aedopmMauynoHHbIe
XapaKkTepPUCTUKM HAHOKOMMO3NTOB. I OENCTBUTENBHO NPU KOHUEHTpPauMM HanoNHUTENs
cebllle 10%macc. HabnwogaeTcs peskoe CHWKEHME OTHOCUTENbHOro YAMUHEHUA W
paspylwatowiero Hanpsbkenus. Npu BBeageHun 1.0%macc. MoS2, nocnegHui, nogobHO
CTPyKTypoobpasoBaTento, cnocobCcTBYET MOMYyYEHUID MENKOCHEPONUTHBIX CTPYKTYPHbIX
obpasoBaHuin, KOTOpPbIE, Kak W3BECTHO, CMNOCOOCTBYIOT YNyyleHuo AedopMaLMOHHO-
NMPOYHOCTHLIX CBOMCTB KOMMNO3UTHbLIX MaTepuanos. [lokasaHo, YTO HE3aBUCMMO OT pa3mepa
yacTtuy HanonHutensa ¢ BeegeHnem Ao 30%macc. MoS2 B cocTaB NofiMmMepHoOn mMaTpubl
Habnogaetca nosblweHne TP obpa3yos no OTHoWweHu K ucxogHomy B3Irl. 3710
06CTOATENBCTBO MOXHO MHTEPMNPETUPOBATL 0COBEHHOCTAMM CTPYKTYpbl M0S2, koTOpas,
Kak W3BECTHO, MMEET CIIOMCTYK CTPYKTYpY, KOTopasa 6naronpusiTHO ckasblBaeTcsl Ha
YIyYLLIEHNUN N3HOCOCTONKOCTU KOMMO3UTHOIrO Matepuana. PasHuua 3akniyaeTcs nvb B
TOM, 4YTO HaHovacTuubl MoS2 B cpaBHUTENbHO 6onblen CTeneHn CcnocobCTByOT
nosbiweHunto MNMTP obpasuos. CnenyeTt NpUHATL K CBEAEHUIO U TO, YTO NPU OAHOWN N TOW Xe
KOHUeHTpaumn MoS2 B KOMMO3nUTE YMCNO HaHo4YacTuy, B eauHuLe nonuMmepHoro obbema
3Ha4YUTEmNbHO Bbille B CPpaBHEHUU C ANCnepcHbIMKU YyacTuuamu ¢ pasamepom 1200-2500 Hwm.
B cBs3M C 9TMM, B HAHOKOMMO3WUTax YBENUYMBAETCA W YUCHO FETEPOreHHbIX LIEHTPOB
3apofblileobpas3oBaHns, OTBETCTBEHHbIX 3a (OPMUPOBaHUE  MENKOCKHEPONUTHBIX
Kpuctannuyeckmx obpasoBaHuin. [103TOMy, COOCTBEHHO, MPOLIECC TEYEHUS KOMMNO3UTOB
npeacraenseT cobon arperaTHoe TeyeHne U3nYeckn CTPYKTYPUPOBAHHOMO pacnnaea.
Taknm obpa3om, Ha OCHOBAHWUW BbILLE U3MOXEHHOIO MOXHO MPUATU K BbIBOAY O TOM,
4YTO B OTNNYME OT OBbIYHLIX MENKOAMCMNEPCHLIX HANOSTHUTENEN HAHOYaCTULbl BHOCAT CBOW
OLYTUMbIN BKMNag B XapakTep U3MeHeHUs1 (PU3NKO-MEeXaHNYECKNX N TePMOMEXAaHNYECKNX
CBOWMCTB KOMMO3UTHbIX MaTepuanoB. CTaHOBUTCA O4YEBUOHbIM, YTO pasMep 4acTuy,
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HanomnHuTeNs ctan onpeaensownm ¢akTopoMm, KOTOpbIN HEoOGXO0OUMO MPUHMMATL BO
BHUMaHWE nNpU MNPOBEAEHUM KOMMIIEKCHbIX WCCreaoBaHWiA CBOWCTB  KOMMO3UTHBIX
maTepuaros.
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BIIMAHUE KOHUEHTPALUUN KOMNATUBUITUSATOPA HA ®PU3UKO-
MEXAHWYECKUE CBOUCTBA TPYOHOCIOPAEMbIX KOMMO3UTOB HA OCHOBE
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Mapokecna antoMUHUSA ABRSieTCs cambliM G0MbLUMM TOHHaXHbIM aHTUNMpeHoM. Mo
06bemMy MCrnonb3oBaHUS OH 3aHMMaeT NepBoe MecTo cpeaun aHTunupeHos (bonee 40% ot
nx odwero obvema) [1]. DTO cBA3AHO C €ro HU3KOM CTOMMOCTbLIO, TakKkKe OaBrEHUEM
9KOMOrMYecknx  opraHmsaumn,  OBECMNOKOEHHbIX  BAWAHMEM  ranoreHcogepKalimx
COeQVHEHUI Ha 300pOBbs YefioBeka U OKpyxatwLy cpedy. OPPEeKTUBHOCTL AAHHOMO
aHTUNMPEHa NPSAMO MPOMOopLMOHaNbHA ero cogepxaHuto B nonumepe. Ons OOCTUXEHUS
XOPOLLUMX OrHe3alMTHbIX CBOMCTB TpebyeTcs ucnonb3oBaHne npumepHo 50-60 % macc.
rmapokcmaa antomMnHus [2, 3]. Takme BbICOKME YPOBHU HANOMHEHUS OKa3bIBaOT HEraTMBHOE
BNUsSiHME Ha (PU3NKO-MEXaHMYeckme CBOMCTBA KOMMO3MTOB, YTO B OMNpeAeneHHOM mepe
OrpaHu4MBaEeT UX MpakTMyeckoe ucnonb3oBaHue. Llenbo pJaHHOro wuccnegoBaHus
ABNANOCH OLEHKa BIIMAHUSA KOHLEHTpauumn komnatnbunuaaTtopa Ha u3nKo-mexaHm4eckme
CBONCTBA BbICOKOHAMOSIHEHHOrO KOMMO3UTa Ha OCHOBE rMApOKCMAa antOMUHUA U CMECH
NONMNITUNEHOB BbICOKOW M HWU3KOW MIIOTHOCTW.

B kayectBe 0ObekTa wuccnegoBaHWn MCMOMb30BaNU MPOMbIWSIEHHbIE 06pas3ubl
nonuatuneHa Bbicokon nrotHocTu (M3BI1), nonuatuneHa Huskon nnotHocTn (M3HM),
rMAOPOKCUA antoMUHKA, komnatuéunmusaTop— DuPont™ Fusabond ® P353 Polimer Modifier
(cTaTncTnyeckui cononuMep atTureHa ¢ NPonuUIneHoOM, MOANMULNPOBAHHUI MaNEMHOBbBIM
aHrmgpugom). KomnosutHble matepuanbl Ha ocHoBe cmecu [MOBM/TM3HM (50/50), ¢
dukcupoBaHHoW KoHueHTpaumen (50 % macc.) Al(OH)s 1 1, 3, 5 % macc. konn4yecTesom
komnaTnéunusartopa nosnyyanu cMellMBaHMEM KOMMOHEHTOB Ha nabopaTopHbIX BanbLax.
CmewmnBaHMe KOMMOHEHTOB MPOBOAMMOCH MO3TanHo: B pacnnas cmecu MIBM/MOHIT
pobaBnsnu  komnaTubunusaTop W ganee rugpokcug aniomMmuHus.  Paspyuwatoulee
HanpsbkeHMe WM OTHOCUTENbHOE YAMMHEHME MOMyYEeHHbIX KOMMO3MUMA Onpeaensanu B
cootBeTcTBUM ¢ FOCT 11262-80.

OcHOBHON OYHKUMEN MUCMONb3yEMOro NosIMMEPHOro komnatmbunuaartopa, ABnseTcs
obecneyeHne Xxopollerh COBMECTUMOCTM MNOSIMMEPHOM MaTpuubl C MWHEparnbHbIM
HanonHutenem. Ha pucyHke 1 npuBogATCA pesynbTaTbl MCCMEeLOBaHUSA  BAUSHUSA
KOHLIEHTpaumm koMnatmbumnmaaTtopa Ha m3nKo-mexaHmyeckmne ceonctea komnosuta MBI
/[ NMOHM + 50 % wmacc. AI(OH)s. [Mpn OTHOCUTENBHO HU3KUX KOHLEHTpauusax
komnaTtmbunuaaTopa (1, 3 % macc.) HabnogaeTcs 3aMeTHOe BO3pacTaHMe paspyLuatoLLero
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HanNpPsXXeHUst NpU OAHOBPEMEHHOM CHWXKEHUU OTHOCUTESbHOro yanuvHeHuda. A npu 5 %
Macc. Konu4yectse KomnaTnbunusaTopa, HaobopoT, paspyluarollee HanpsiKeHUU pesko
cHmxkaeTtcs oT 13.0 go 10.6 Mla Ha poHe He3HaYNTESTbHOIO BO3pacTaHMUs OTHOCUTENBHOTO
yonuHeHnsa.  OBHapyXeHHasi  3aKOHOMEPHOCTb  WHTeprnpeTupyeTcs  TeMm,  4To
komnatnéunuaatop npu  KoHueHTpaumm 1-3%macc. cnocobCTByeT  ynyulleHuto
COBMECTUMOCTM U CMa4MBaeMOCTM YacTUL, HAaNoONMHUTENSA C NONMMEPHON MaTtpuuen. Ectb
OCHOBaHWe nonaratb, 4YTO nNpwu ©Oonee BbICOKOW KOHUEHTpauuMM kKomnatubunmusartop,
nepepacnpenensisice B MmexdasHon obnactn, CHmkaeT AedeKTHOCTb HagMONEKyNApHON
CTPYKTYpbl, YyBenuyMBaeT TMpPOYHOCTb aAre3avMoHHOW CBA3WM Ha rpaHuue pasgena
HanoMNHUTENb - NONMMepP, NOMOXUTENBHO CKasblBasACh Ha yny4dweHun edopMmpyemMocTu
komnosuta. Mbl He WCKNYaeMm TakkKe BEpOATHOCTb TOro, 4YTo KoMnatubunmsatop B
onpefeneHHon cTeneHn cnocobCcTByeT NpedoTBpaLLeHUo  arfioMepauumn  vacTtuy,
rmopokcnaa aniMUHUA, YTO, TakkKe, MOXET MNOSIOXKUTESIbHO CKas3aTbCA Ha yryyleHuu
CBOWCTB. Hapsay ¢ aTum, npu KOHUEHTpauum komnatubunmusartopa cebiwe 3.0%macc. oH
Ha4yMHaeT oKasblBaTb BIUSIHWE HE TOSbKO Ha ynyyleHue COBMECTUMOCTU KOMMOHEHTOB
nosiMMep-HanosH1UTeNb, HO W Ha4YMHaeT nposABNATb nNnacTudmumnpyowmmn 3 ekT,
COMPOBOXAAKLWMNACA YIyYllEHUEM OTHOCUTENBLHOrO YAMUHEHUS MpU OAHOBPEMEHHOM
yXyALLeHUN paspyLuatoLLero HanpskeHnsa obpasLos.

a 0

Puc. 1. BnusiHne koHUeHTpauun komnatnbunmnsatopa Ha OTHOCUMTENbHOE yANMHEHME (a) 1
paspywatoiiee HanpsbkeHne (6) komnosmtoB Ha ocHoe [M3BI1 / MOHIT + 50 % macc.
Al(OH)3 + komnaTubunusaTtop

Cnucok nutepaTtypbl
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MEXAHO-XMMUYECKWUIN CUHTE3 CLUUTbIX KOMMNO3ULMOHHBLIX MATEPUATIIOB
HA OCHOBE NMONU3TUNEHA HU3KOW NNOTHOCTU
3.H.'ycenHoBa, U.A.UcmannoB
UHcmumym nonumepHbix mamepuanoe HAH AsepbatidxaHa
najafl946@rambler.ru

Ha coBpemMeHHOM 9aTane OOHOBPEMEHHO C YCKOPEHWEM HayYHO-TEXHUYECKOro
nporpecca n MHTeHcMMKaumen NPOMbILLIIEHHOCTN BCe Bonee xecTkue TpeboBaHna ctanum
npeabsBnaATbCA K KadecTBY MONMUMEPHbIX u3genvn. WMmerowmecs npupogHble W
CUHTETUYECKME MaTepuanbl B cuny psga obCToATenbCTB He Bcerga yAoBMETBOPSHOT
BO3poCWMM TpeboBaHusaM akcnnyaTtauum [1]. B cBA3M ¢ aTum, npegnpuHMMmaroTcs
pasnuyHble MeToabl MoaudUuKaL MM, NO3BONSOLWME B TON U MHOW CTENEHN NPUBIM3NTLCA
K peanusauumn noctaBfieHHon 3agadn. [JoctaTouHO OTMETUTb TakMe MeTobl MoandmrKaumm,
Kak BBEQEHME HanosHMTenen, ctabmnmnsaTopos, NNacTMuKaTopoB, CLUMBAHNE C MOMOLLbIO
XUMUYECKNX areHTOB, KOTOpble B ONpeaerieHHON CTeneHn Mo3BONSAT npubnmsnTbes K
LueneHanpaBneHHOMY peLleHnio npobrnem C  yrydlweHneM CBOWCTB  MOSIMMEPHbIX
maTtepuanoB. Bce octpee ctaHoBUTCA npobnema co3fgaHUs KayeCTBEHHO HOBbLIX TUMOB
NOSIMMEPHbIX MaTepuanoB, OTKPbIBAKOLWMX NEPCNEKTUBHYIO BO3MOXHOCTb WX LUMPOKOrO U
pauuoHanbHoOro ucnonb3oBaHua [2]. [dobaBkum wucnonb3yemble B MOANONEMOUHOBBIX
KOMMNO3MTax MOryT KnaccuduumpoBaTbCsa B 3aBMCUMOCTU OT BbINOSMHAEMbIX (PYHKLMIA Ha
mMoamdmkaTopbl (HANONHUTENW, NNacTuduKkaTopbl, BCneHnsawwme aobasku, clumBatrome
areHTtbl), gobaBkM U3MEHSAOLWME CBOWCTBA MaTepuarnoB, a TakkKe TEeXHONOrn4eckue
pobaBkn  (TepmMoCTabunM3aTopbl, aHTUOKUCAUTENW, aHTUCTATUKW, aHTUMUKPOOHbIE
aobaekn), ynydwarwwme nepepabartbiBaeMOCTb MaTepuanoB (CMa3ouHble BeLecTBa,
ckonb3suwme aobaskn) [3].

B cBA3n ¢ 3aTMM, Lenbio gaHHOM paboThbl ABNANOCH NYTEM COBMELLEHUS NPOLIECCOB
NPUBMBKM HUTpUNa akpunoBon kucrnoTbl (HAK) v clumBKM C MOMOLLLIO Mepekncu TpeT-
6ytunosoro admpa (MTB) wn Tennypa nONyyYuTb KOMMO3ULMOHHLIA Martepuan ¢
YNy4LEHHbIMU NPOYHOCTHLIMU XapaKTEPUCTUKAMM.

TepmMmomexaHu4eckne nccnegoBaHms Nnposoaunu Ha npubope KaHasua. Ha npubope
KaHaBua v3mepeHue agegopmMaumm ocywecTBAsSAM No MeToay OOHOOCHOro cxatus. B
KayecTBe obpasua ansi CHATUSA TEPMOMEXAHNYECKNX KPUBbLIX OblN N3roToBneHbI TabneTkn
C nnockonapannesnbHbIMM MOBEPXHOCTAMU OuMamMeTpoM 4 MM U BbicoTOM 2MMm. [Onsa
nonyyeHmss 6onee nonHoM uHGOpPMaLMM O Mnpoueccax, NpoTeKawLwWmMX B MNONIMMEPHbIX
KOMMO3nLUMSX, NPEeACTaBnsanocb MHTEPECHbIM Ha npumepe ncxogHoro u cumtoro MOHI
nccnegoBatb UX TEPMOMEXAHUYECKME XapPaKTEPUCTUKU. TepMOMexaHW4ecKkne KpuBble
paccMmaTpuMBalOTCsl, Kak KpuBble TemnepaTypHOM  3aBUCUMOCTM  gedopmMaumm  Unu
aedopMmpyeMoctTM nog  OEWUCTBUEM  MPUIIOXKEHHOTO  YCUIUSA MNPU  HENPEPbIBHOM
3aKOHOMEPHOM M3MEHEHUM ero TemnepaTtypbl. YCTAaHOBNEHO CYLEeCTBEHHOE pasnuyve B
XapakTepe nsmeHeHuns gedopmaumm obpasua ot Temnepatypbl. CornacHo nonyyYeHHbIM
AaHHbIM anga mncxogHoro MOHIT xapaktepHbl ABe obrnactn gedopmauum — TBEpAoe U
BA3KOTeKy4Yee. Pe3kui nepexoq n3 TBeEpAoro B BA3KOTEKyHee COCTOSIHME NPOUCXOANUT npwu
TemnepaTtype 89°C.

B cnyyae cwutbix komnosuuunm Ha ocHoBe [MOHIM+HAK+MTb+tennyp aTta
3aBMCUMOCTb CYLLLECTBEHHbIM 00pa3oM 3aBUCUT OT KOHLIEHTpaUUKM CLUMBAKOLLErO areHTta -
Tennypa. CornacHo nonyvYeHHbIM pes3ynbTatam gns wmcxogHoro OHI Ttemnepatypa
¢ra30BOro nepexoaa M3 TBEPAOro COCTOSHUS B BA3KOTEKYYEE NpOTEKaET B Y3KOM obnacTu
npy Temnepatype 89°C. B pesynbTate xmmmnyeckoro mogndpuumposanusa MNMNIHM ¢ HAK n
cmBaHus ¢ nomowbto MNMTE TemnepaTypa dasosoro nepexona Boadpactaet go 113°C. MNpu
9TOM, B CLUMTbIX 06pa3uax NposiBNANOCL TPY COCTOSHUA: TBEPA0E, BbICOKOIACTUYECKOE U
BA3KOTEKy4ee cocTosiHne [4]. ObnacTb BbICOKO3M1AaCTUYECKOrO COCTOSIHUS NOSBNSETCS B
TemnepatypHon obnactn 125-140°C. Yem Gonblue KOHUEHTpauna Tennypa, Tem G6onbLie
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CTeneHb CLUMBKM W COOTBETCTBEHHO YyBeNMuMBaeTCs 06nacTb BbICOKOINACTUYECKOro
coctosiHMa. CTeneHb CLUMBKM onpefensieTcs B COOTBETCTBMM C KOHLEHTpauuen
ncnonb3yemMoro Tennypa B komnosvunn. MNpun koHueHTpaumn Tennypa 0.5 macc.4. u Bbilwe
nepexo B BbICOKO3MACTUYECKOE COCTOSIHME 3aBepllaeTcd MpoLecCOM CTEKNoBaHUA
obpa3uoB. OTO COCTOSHME XapakTepusdyeTca Tem, 4To dopmupyeTcs Heobpatumas
rycrocetyaTas CTPYKTYypa KOMMO3ULIMOHHbIX MaTepuarnos, conpoBoxgaemas
BO3pacTaHMeM nx Tennoctonkoctn ot 113 go 168°C.

Takum 06pasom, Ha OCHOBAHWUW BbILLIEN3NOXEHHOIO MOXHO NPUATU K BbIBOOY O TOM,
4yTo B pesynbTaTe nposegeHna cwwuekn [MOHIT B npucytctBum HAK u Tennypa
npeacTaBnAeTca BO3MOXHbIM 3HAYMTENbHO MOBLICUTHL paspyluaroliee HanpshKkeHue,
TEeNNOCTOMKOCTb M YCTOMYMBOCTb KOMMO3MLUMOHHBIX MaTepmnasioB K TEPMOOKUCITUTENBHOMY
cTapeHuio.

NunTepartypa:
1. MNpyt 3.B., 3eneHeukun A.H. Xummnyeckas moandukaumsa n cMmeLlleHme nosimmepos
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2. KpaBueHko T.M., Epmakoe C.H., Kepbep M.J1. n pgp. Hay4Ho-TexHunyeckne
npobnembl  MOMYYEeHUss  KOMMO3ULMOHHbIX  MaTepuarioB  Ha  OCHOBe
KOHCTPYKUMOHHbIX TepmonnacTtoB.//lnactnyeckme maccol, 2010, Ne10, ¢.32-37.

3. Kakhramanov N.T., Gusejnova Z.N., Gasanova A.A., Allahverdieva H.V.,
Mustafaeva F.A., Osipchik V.S. Reactive extrusion of dynamic elastoplastics on
the basis of thermoplastic polyolefins and butyl rubber. // Chemical problems,
2019, Ne2, ¢.267-274.

4. Namkun [.H., CkposHukos C.B., X KemepuknH A.H. BnuaHune cnocoba clumBaHns Ha
CTabunbHOCTb XMMMWUYECKOW CETKM MONIMITUMEHOBON U30NAUMM  KaberbHbIX
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TEPMOOE®OPMALMNOHHBLIE XAPAKTEPUCTUKWU HAHOKOMIMNO3UTOB HA
OCHOBE NMONUNPONMUIIEHA 1 TEPMO30IJ1bl BbITOBbIX OTXOO0B
A.A.N'acaHoBa, Y.B.Hamasanbl
UHcmumym nonumepHbix mamepuanoe HAH AsepbatiOxaHa
najaf1946@rambler.ru

MprynHa CcTOMNb BLICOKON MOTPEBGHOCTM B KOMMO3UTHbLIX MOMIMMEPHbLIX MaTtepuanoB
KPOeTCS B WX  BbICOKMX  KAYeCTBEHHbIX Mokasatensx W TEXHONOMMYHOCTU
Npon3BOACTBEHHOIO 060opyaoBaHUs. IMEHHO 3Ta 0COBEHHOCTb KOMMO3UTHBIX MaTepuanos
MO3BOSMIO NX UCNOSb30BaTh B KAYECTBE 3aMEHUTENEN LUBETHbLIX U YEPHbBIX METAsNOB, TEM
CaMbIM CyLLEeCTBEHHbIM 00pa3oM [o06uTbCst CHWXeHUss cebecToumMocTn n3genuin,
nonyyaembix Ha ux ocHose [1]. Ho, Hapsigy C 3TuMm, BHMMaHWe y4veHblX Bce Gonblue
HanpaBnseTcss OOHOBPEMEHHO Ha pelleHne U OPYrnX BaXHblX MNpobnem: CHmxeHue
cebeCcTonMOoCTM NONIMMEPHbIX U3AEMNNA N IKONOTMYECKON HAaNPSXXEHHOCTN, BO3HMKAOLLEN B
npouecce MNpPOMbILLNEHHOrO NPOM3BOACTBA. Tak, Hanpumep, Ha banaxaHckom
MycoponepepabaTbiBatolwemca npeanpuatun r.baky B pesynbtate TepmoobpaboTku
oTxogos npu Temnepartype 1200°C obpasyeTcs odeHb H6oMbLIOe KONIMYECTBO TEPMO3OSbI
(T3) [2]. OHa BOBOMBHO yCNEWHO peanuayeTcsi B HECKONbKMX HamnpaBreHusiX, OOHUM U3
KOTOPbIX SIBMSIETCS MOSlyYeHMne HaHOoHanonHuTenem nnactmacc . Takum obpasom,
MCNONb30BaHME TEPMO30Sbl B Ka4YeCTBE HaMOMHWUTENEN nnacTtmacc no3BONSeT peLlunTb
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9KOMornyeckyro npobnemy u [obuTbCA CyLWECTBEHHOTO CHWMXeHUss cebecTonmmocTu
KOMMO3UTHbIX MaTepuarnos.

B paHHom paboTte HamuM B KayecTBe MOMMMEPHON MaTpuubl MCMNONb30Banu
nonunponuneH (M), KOTOpbI, B MEHbLIEN CTENEHU BOCAPUUMYMB K PasfivyHbIM
HaNOMNHUTENSAM, CnocobCTBYSA TEM CaMbIM MPOSIBIIEHMIO XPYNKOCTU. Bonbluen YacTbio 310
CBSI3aHO C MIOXOW COBMECTUMOCTbIO HenosnisapHoro [ ¢ nonsgpHbIMKU HaMOMHUTESNSAMMN.
MoaTomy, cuuTanu npaBumbHBIM  MCNOMb30BaTb KOMMATMOMAM3ATOp Ha OCHOBE
cononumepa MM ¢ manenHoBbIM aHrngpuaom (MMMA), KOTopbI B 3HAYUMTENBHOW CTENEHU
cnocobCTBYyeT COXPaAHEHUIO MPOYHOCTHbLIX CBOMCTB KOMMO3WUTOB. Mcnonb3oBaHWe YacTtuy,
T3 no cytv gena OTKpbIBaeT  HOBble BO3MOXHOCTM ANA U3YYEHWA UX BAUSHUS Ha
CTPYKTYpPHble OCOBEHHOCTU W U3MEHEeHue TepMoAedOPMaUMOHHBLIX XapaKTEPUCTUK,
KOTOpble OUueHMBanNuCb MO AaHHbIM MOMyYeHHbIM Ha npubope Kanasua. MpuBogaTcs
TEPMOMEXaHMYECKNE KPUBbIE 3aBUCMMOCTW Aedopmauum OT  TemnepaTtypbl Ans
HaHokomno3unToB Ha ocHose 1M1, NMMNMMA n T3. KoHueHTpauuto T3 BapbupoBanu B npegenax
5.0-40 %macc. Bo Bcex HaHokomnoautax ucrnonb3dosanu 2.0%macc. MNMNMA. Ananuaunpys
KpMBble Ha 3TOM PUCYHKE MOXHO 3aMeTUTb, YTO C YyBENUYeHMeM KoHueHTpauuun T3
NONMMEpPHbIE HAHOKOMMO3UTbI B Y3KOM TEMMNEPaTyPHOM MHTEpBarne U3 TBEPAOro COCTOSHUSA
nepexogaT B BA3KoTekyyee. CornacHo NonydYeHHbIM aHHbIM, ana uexogHoro MMM v ans
cmecen [1M+5.0%macc., TMN+10%macc. Temnepatypa pasMsardeHns HadvHaeTcs npwu
160°C. HesHnauntenbHble pasnuuuna mexay MM 1 aTuMm HaHOKOMMNO3UTaMmn NPosBNAETCs
TONbKO B 0Bnactn Bs3KOTEKy4ero coctosiHus. Ecnn 2 mm oTmeTka gedopmauumn gns
ncxogHoro Il gocturaetca npu Temnepatype 163°C, To Ansa HaHOKOMMo3uToB € 5.0 u
10%macc. cogepxaHnem T3 ata otmeTka gocturaetca npu 167°C. Mpu 20 n 30%macc.
cogepxaHun T3 3HavyeHne TemnepaTypbl pasmMsardeHnss HAHOKOMMNO3UTOB (PUKCUpPyeTCs Mpu
165°C. [Ons obpasuoB ¢ 40%macc. cogepxaHvem T3 Temnepartypa pasMmsir4eHust
dukempyeteca npy 168°C.

MpenctaBnaAnocb MHTEPECHLIM UCCnenoBaTb BUSIHWME pasmepa 4Yactuy T3 Ha
TepMmogedopmMmaumoHHble cBoucTBa komnosmtoB [1I1. PesynbtaTtbl mccrnegoBaHus
nokasanu, 4to gnsa obpasuos lNMN+10%macc.T3 ¢ pasamepom yactuy 90 HM 1 300-500 Hm
3Ta 3aBMCUMOCTb Marso, Yem OTnn4YaeTcs. TONMbKO B BA3KOTEKYHYEM COCTOSHUM U NPU 2 MM
oTMeTKe Aana obpasuoB, HanonHeHHblx  300-500HM pasmepom T3 pecdopmaums
pocturaetca npu temnepatype169°C. YcraHoBneHo, 4to npu BeBegeHun B coctas [
yactuy T3 c paamepom 1200-2000 HM TepMOMEXaHMYECKaAs KpuBasi CMeLlaeTcs B obnacTtb
BbICOKMX Temneparyp.

JInteparypa:
1. EpmakoB C.H., Kepbep M.JI1., KpaByeHko T.[1. Xumuyeckas mogudukaumss m

CMeLleHne MNONMMMEPOB NPU peakuMoHHOM 3KCTpy3uwu.// Nnactnyeckne macchl,
2007, Ne 10, c.32-41.

2. Mamegnn Y.M., NacaHoBa A.A., KaxpamaHnoB H.T., Kaxpamannbl HO.H., NweHko
H.A. WccnepoBaHne U3NKO-MeXaHUYECKUX CBOWUCTB HAHOKOMMO3UTOB Ha
OCHOBE MONMATUNEHA HU3KOW MNIOTHOCTU HAMOSIHEHHbBIX TEPMO30S0N. //YYeHble
3anuckn, ABnaumoHHon Akagemumn Asepbangpkana, 2018, Ne2, ¢.68-73.
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®U3NKO-MEXAHUYECKUE CBOMCTBA HAHOKOMMO3UTOB HA OCHOBE
NOJNIM3TUNEHA BbICOKOM NNOTHOCTU U TEPMO30J1bl BEbITOBbIX OTXOAOB
A.A.l'acaHoBa, C.P.A6panoBa
UHcmumym nonumepHbix mamepuanoe HAH AsepbatidxaHa
najafl946@rambler.ru

Mpn oueHke  HOU3MKO-MEXAHUYECKUX XapaKTEePUCTUK MONMMMEPHBIX KOMMO3UTOB
BaXHO ObINIO BbISBUTb, Kakne CBOWCTBa SABMAKTCA Hambonee 4yBCTBUTESbHBIMU K
N3MEHEHNIO B 3aBMCUMOCTU OT KOHLEHTpauun Tepmo3osibl. B 3ToM crydae npeacraBnseTca
BO3MOXHbIM Hanbonee 4eTKo NpocneanTb 3aKOHOMEPHOCTb 3TUX U3BMEHEHUSA N TEM CaMbIM
AaTb COOTBETCTBYIOLLYIO WHTepnpeTauuio npoueccaMm, BrAUSAIOWNM Ha MeXaHU3m
PopMMpPOBaHNA HAAMONEKYIAPHbIX CTPYKTYPHbIX 06pa3oBaHU B NOIMMEPHON MaTpuLe.
Ecnn yyecTb, 4TO B KayecTBe HaronHUTENS BNepBble UCNOMb3yeTcsa HaHoAMcnepcHas
TepMo305a, TO OOIMKHO ObITb MOHATHLIM HACKOSIbKO BaXXHO BbIACHUTbH POJSib Pa3MepHOro
drakTOpa B UBMEHEHUN CBOWCTB.

B paboTte npuBoasaTcs pesynbTaTbl WUCCNeOOBaHWUS BIIMSHUA  KOHLEHTpauuu
TEPMO30Jibl U pa3mMepa UX YacTuL, Ha xapakTep nsmeHeHust cBoMcTB. ConocTaBnas AaHHble
npeacTaBfneHHble B 9TOM Tabnvue MOXHO YyCTaHOBWUTb, YTO pasMep YacTuL, HanonHUTens
OKasblBaeT CyLWecTBeHHOe BnudHWMe Ha (U3MKO-MexaHuyeckme cBonctea. W3
COMOCTaBUTENbHOrO aHanu3a npeacTaBfieHHbIX AaHHbIX  MOXHO  3aMeTUTb, 4TO
CPaBHUTENBHO BbLICOKMMWN 3HAYEHUSIMW MPOYHOCTU U TEMSIOCTOMKOCTU XapaKTepusytTcs
obpasupbl, MOMNyYeHHble Ha OCHOBE HaHO4YacTUL, TepMo30Sibl C pasmepom 75-110HMm.
XapakTepHOo, 4YTO C yBenvyeHMeM pasMepa 4YacTul HanosiHUTens HamedyaeTtcs obuias
TeHOEHUMSA K YXYALEHUIO CBOMCTB KOMMO3MTOoB. Npn aToM, Hanbonee 4yBCTBUTENbHLIMM K
N3MEHEHMNIO KOHLEHTPaUMM 1 pasmepa YacTuy, TepMO30sibl SBASIOTCA Takue rnokasartenwu,
Kak OTHOCUTENbHOE YANMHEHME, pa3pyLlatoLlee HanpskeHne n TeNSIOCTONKOCTb.

Hanbonblwee 3HadeHWe paspylualowero HanpsbkeHna ans HaHOKOMMO3UTOB
nposiBnseTcs npu koHueHTpauum 5.0%macc., To y KOMNO3UTOB C OTHOCUTESTbHO KPYMHbIMM
pasMepamu 4acTuL, MakcumarnbHasi NPOYHOCTbL ObpasyeTcsa y obpasuoB C cogepXaHnem
Tepmo3onbl 4o 10%macc.BknounTenbHo. B 11 HaHOpasMepHOW TepMO305bl  COOEPXKUTCS
3HauyuTenbHO 6osnbluee YMCro YacTuy, 4em B 1r 0BbIMHOrO AUCMEPCHOro HamnofHUTENS.
NMeHHO noaTomy, BBedeHue MuHuMmMmanbHoro konudectBa (5.0%macc.) HaHopasmepHom
TEPMO30Sibl  OKa3blBaeTCA [JOCTaTOMHOM AN  CYLWEeCTBEHHOro pocTa NPOYHOCTU
HaHOKOMMO3uTa.

CnepyeT Takke obpaTuUTb BHMMaHME U Ha TO OOCTOATENbLCTBO, YTO BBeAEHME
Tepmo3sonbl B coctaB OBl cnocobcTByeT CyLeCTBEHHOMY CHUXEHMIO OTHOCUTENBbHOIO
YOJSIMHEHNSA KOMMO3UTOB. Takoe CHMXEHWE OTHOCUTENbHOro YASIMHEHUS XapaKTepHOo AOJis
HaMNOMHEHHbIX MOMMMEPHbIX cucTeMm. WIHTepnpeTupyeTcss 31O TeMm, 4YTO B npouecce
oxnaxgeHus obpasuyoB M UX KpucTanmMsaumm YacTb YacTUL, HanoOMHUTENS BbITECHAOTCS
pacTywmmMn Kpuctannmyeckumn obpasoBaHUAMM B MeXceponuTtHoe amMopdgHoe
NPOCTPaAHCTBO, KOTOPOE, KaK W3BECTHO, XapaKTepusyeTCa Hannymem MpOXOoAHbIX
mMakpouenen. M, yem 6onblue YacTuL HAaNONHUTENS cKannMBaeTcs B amopdHon obnactu,
TEM MEHbLLE CTaHOBUTCSA KOH(OpMaUMOHHAA NOABMXHOCTb MPOXOAHbIX Lienen, KoTopble
npu OOHOOCHOM dedopMaumm B NEPBYD o4yepedb NoABepralTCcs  paspbiBy,
COMNpoBOXAaemMas CHMXEHNEM OTHOCUTENBbHOIO yanuHeHunsa [1-3].

[pyron BaxHbIA TEXHOMOMMYECKUN nokasatenb 3TO TENNOCTOMKOCTb KOMMO3UTHBLIX
matepmanoB. Kak BuaHo u3 Tabnuubl-1, C yBenNUYEHWEM KOHLEHTpauMm TepMO30fibl
He3aBMCMMO OT pasmepa ee u4acTuy HabnigaeTcs noBblEeHNEe TEenOCTONKOCTH
KomMnoauToB. PasHuua 3akntovaeTcs nub B TOM, YTO C yBENIMMEHMEM pasMepa YacTul
TepMOo30sibl 3(PdEKT MNOBbLILLEHNSA TEMNIOCTONKOCTN 06pa3LoB CHWXaeTcs. Tak, Hanpumep,
€CNn C yBenuMyeHMeM KoHUeHTpauumn HaHo4dacTtuy ot 5 go 40%macc. conpoBoxagaeTcs
noBbiweHnem Tennoctonkoctn Ha 10°C (o1 125 po 135°C), To y obpa3uyoB € pasmepom
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yacTtuy, 300-500HMm 37O yBEnuyeHne coctaenseT 6°C, a y o6pasLoB ¢ pa3mepoM 4acTuL B
npeaenax 1200-2000Hm oHa Bo3pacTaeT Bcero-numib Ha 3°C. NocnegHee 0b6CcToATENBCTBO
NMEeeT BaXXHOE 3Ha4YeHne NOCKOSIbKY NO3BONSAET yTBEPXKAATb, YTO BBEAEHME TEPMO30Sbl B
coctaB [13BI1 cnocobcTByeT, C OAHOW CTOPOHbI, YBENUYEHUIO MPOYHOCTU CBA3MN
MakpoLenen Ha NoBepxXHOCTU ee YacTul, a C ApYyron, copMmpoBaHHas apMupoBaHHas
MernkocdeponuTHas  HaaMorekynsipHas  CTPYKTypa, no3BosiseT MOBbICUTbL €€
CONPOTUBNEHNE K TEPMOGNYKTyaUNOHHOMY pacnaay.

Taknum ob6pas3omM, MOXHO KOHCTaTMpOBaTb, YTO U3 YMCNA HANOSHEHHbIX TEPMO30S10M
KOMMO3UTOB HAHOKOMMO3MTbl 0611a4atT CPaBHUTESBHO NyYLLIMMN (PU3UKO-MEXaHUYECKUMM
N TEeXHONOrMYeCKUMU XapaKTepUCTUKaMu. [axe npu BbICOKMX KOHUEHTpaumnax
HaNOMHUTENSA KOMMO3UTbl COXPaHAT CNOoCOBHOCTL NepepabaTbiBaTbCs HA CTaHOAPTHLIX
obopyaoBaHusix.
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BIOCOMPOSITES REINFORCED WITH REGIONALLY SIGNIFICANT
AGRICULTURAL RESIDUES
N.B.Arzumanova, N.T.Kakhramanov
ANAS institute of Polymer Materials
arzumanova-nushaba@rambler.ru

Community attentiveness is presently being engaged on the environmentally friendly
composite materials. The development of these environmentally friendly composite
materials has accelerated rapidly since they are nontoxic, biodegradable and safer to deal
with. Environmentally friendly composite materials also known as biocomposites are derived
from one or more phases that derived from a biological origin. Thousands of tons of agro
wastes are produced every year globally consequently these crop residues can serve as a
source material for developing bio-based polymer composites. [1].

Agro fillers have a number of techno-ecological advantages over synthetic fillers since
they are renewable and abundant resources, being less damaging to the environment, and
cause less abrasive wear to processing equipment. There is a wide variety of agro-based
materials that can be used to reinforce thermoplastics. These include wood fibers as well as
a variety of agro-based fibers such as wheat straw, rice husk, corn stover and shells of
various dry fruits [2].

There is tremendous amount of agricultural wastes available in Azerbaijan and they
are not utilized rationally. It is possible to utilize these wastes in the manufacture of polymeric
composites. Hazelnuts are now among the country’s main export goods after oil and gas
products. They are renewable lignocellulosic materials that can be obtained as agricultural
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byproducts. They are often utilized in relatively low-value applications such as composts,
mulches, fertilizers, animal feed, burned or left in the agricultural land after harvest [3].

It has been determined that the shell accounts for 50-65% of a whole nut’s weight.
Considering the fact that the global hazelnut harvest in 2020/2021 reached 320,000 metric
tons [4], the resulting waste is quite significant.

Azerbaijan is among the world’s top five hazelnut producing countries (fig.1).
According to the International Nut and Dried Fruit Council, Azerbaijan makes up 5% of world
hazelnut production.

Nutshell as a filler consists of 25% to 30% cellulose and hemicelluloses and 30% to
40% lignin. It can be combined with thermoplastic matrices to form composites for
applications in the automotive, construction, and other industries.

Figure 1. 2020/2021 and 5-year average hazelnut production volume by country [4]

The overall objective of this study was to develop new biocomposites from regionally
significant agricultural residue — hazelnut shell (fig. 2) as filler and polyethylene as polymer
matrix.

Figure 2. (a) Hazelnut plant (Corylus avellana), (b) hazelnut, (c) hazelnut shell, (d)
hazelnut shell powder

The physicomechanical properties of biocomposites reinforced with hazelnut shell
depend on the interaction of components present in the region of the interface filler-polymer
matrix. The magnitude of this interaction can be improved by surface modification, whose

111



Oli Quliyev 110

purpose is to increase the hydrophilicity, dispersion, mobility, and adherence of the fillers.
For the surface modification was used alkali treatment. This modification resulted in
materials which are more homogeneous, resistant to thermal decomposition and have
higher mechanical resistance. To improve the adhesion between the polymer matrix and the
filler PP-g-MA compatibilizer (Fusabond™ P353) was added into the composition. The
results showed that composites with the addition of compatibilizer have better values of
tensile strength and modulus of elasticity with lower elongation at break.

Thus, the use of hazelnut shells as filler for the development of polymer
biocomposites is promising.
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CBOMCTBA KOMNO3UTOB HA OCHOBE MNMOJINITUIIEHA
PA3JIM4YHbLIX TUNOB U ANNTIOMUHUA
X.B.AnnaxsepaueBa, N.A.Ucmannos, Y.B.Hama3snbl
MHcmumym nonumepHbix Mamepuanos HayuoHanbHolu Akademuu Hayk AsepbalioxaHa

najaf1946@rambler.ru

Mo mMepe COBEPLUEHCTBOBAHUA TEXHUKM U TEXHOMOMMU B PasfiMyHbIX OTPaCrisX
NPOMbILLNIEHHOCTM BCe 6onee oOCTpo BCTaeT npobnema nofyyYeHna HOBbIX TUMOB
NOSIMMEPHLIX  MaTtepuanos, obragawwmnx  cneunduyeckUMmn  KOHCTPYKLUMOHHBIMU
ceovcTBamu. B aTon CBA3KM, 3HAYMTENbHO BO3POCIM MUCCNefoBaHUs Mo moaudukaumnm
CTPYKTYpPbl BbIMyCKaeMbIX B MPOMbILUNEHHOCTN MNOSIMONEMUHOB, NYyTEM BBEOEHUS B UX
COCTaB HanonHuTenen, crabunmsaTtopoB, CTPyKTypoobpasoBaTenen, nnactudukaTopos,
KOMNaTMbmnnuaaTopos, CMELLEHUs nofiMMmepa ¢ NofiMmMepoM, (prnan4eckoro n XMMmM4ecKoro
CLUMBaHUA W T.O., OTKpblBalOLWMEe HOBble MEePCneKkTUBHbIE BO3MOXHOCTU MOMyYeHus
KOHCTPYKLUMOHHBIX MaTepuanoB C 3apaHee 3agaHHbiMu cBonctBamu [1,2]. OgHako, Bce
NOoMbITKA, HanpaBfieHHble Ha WCMNOoSfib30BaHMWE WHOPOAHbLIX BELWeCTB B COCTaBse
nonvonegunHoB, Kak npaBuo, crnocobcTBoBanm HeobBXOAUMMOCTU pelleHns npobremsbl
TEXHOMNOrMYECKOM COBMECTMMOCTU KOMMOHEHTOB cmecn. OTcyTcTBUME [OCTAaTOYHOM
TEXHONOrMYECKON COBMECTMMOCTU MeEXAY HENONApHbIM MOonnoneduHOM U MOAApHbIMU
KOMMNOHEHTaMW Bcerga COMnpoBOXAaroCb 3aKOHOMEPHbLIM yXyALEeHUWEM CBOWCTB WU
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He3HauuTenbHbIM WX BO3pacTaHnem. 3OTO0 06CTOATENBCTBO OCOGEHHO OTYETNMBO
NPOSIBASANOCH NPU MCNOMb30BaAHUN METanIM4yeckmux NopoLKkoobpasHbix HanonHutenen [3].

B cBasn ¢ 3atum, B gaHHOM paboTe OCHOBHOE BHMMaHWE akueHTUpyeTcs Ha
MCNONb30BaHMM MOSISAPHBIX MOSIMMEPHBLIX KOMMaTUOMIM3aTOPOB, CMNOCOOHLIX YMYYLWMUTb
TEXHOSOrMYEeCKyt0 COBMECTUMOCTb M CBOWCTBA MeTasifIOHANONIHEHHbIX KOMMO3UTHbIX
maTepuanoB. COBEpLUEHHO OYEBWOHO, YTO MPWU UCCrEeAOBaHMM MeTanIoOHanoOSTHEHHbIX
NONMMEPHbIX cUCTEM Heobxoaumo 6bINo, Npexae BCero, UCXO4MUTb U3 MOHATUS O TOM, YTO
«nogobHoe pactBopsaeTcs B nogobHomy». C aTon uenbko And npuaaHna nonmoneguHy
NONAPHOCTN, B KadecTBe KomnatubunuaaTopa MCNOMb30BaNu ManenHn3npoBaHHbIN
nonuatuneH (M3MA). BaxkHo Obifo BbISCHUTb, Kak B 3aBUCMMOCTM OT Tuna nonuoneduHa,
komnatnbunuaatopa UM  KOHUEHTpauum  MENKoAUCNEePCHOro MopoLlka  antoMUHUSA
N3MEHSIOTCA OCHOBHblE (PM3MKO-MEXaAHMYECKME CBOMCTBA KOMMO3MTOB. C 3TOW LENbio
NpuBOOATCHA  pes3yrnbTaTbl  UCCNedOBaHWA BAUSHUSA  KOHUEHTpauuu  anioMUHUS U
koMnaTnbunusaTtopa Ha paspyLlatolLee HanpsXKeHne, OTHOCUTENbHOE YANMHEHNE, MOy b
ynpyroctun Ha uarnb, Tennocrtonkoctb 1 MNTP komno3ntoB Ha ocHose M3BI1 1 M3HTIT.

MpuBOOATCA 3KCNEpUMEHTarnbHble OaHHble MO (PU3MKO-MEXaHUYECKMM CBONCTBaM
KomMno3uTtoB Ha ocHoBe [MOHIT 1 antomuHnsa. ConoctaBnasa AaHHbIE  MOXHO YCTaHOBUTD,
YTO C YyBeNUYEHMEM KOHUeHTpaumn aniomumHna ot 0.5 go 30%macc. HabniopaeTcs
3aKOHOMEpPHOe yBeSIMYeHne paspyLlarolero HanpsXKeHns n Moaynsa ynpyroctm Ha msrnb
KOMMO3UTOB, @ OTHOCUTENbHOE YASIMHEHWE 3aMeTHO yxyawaetcd. B To xe Bpewms,
BBeAEeHNE antoMUHUS B cocTtaB komnosuumm [MOHIM+NOMA Takke conpoBoxgaeTtcs
BO3paCTaHMEM paspyllalollero HanpskeHns W  MNpOYHOCTM Ha u3rmb. Pasnuyue
3aKknyaeTca Nub B TOM, YTO 3HAYEHUs paspyLUalollero HanpsbkeHusl, NPOYHOCTM Ha
n3rmd M OTHOCUTENBHOIO YAJSIMHEHUS Y KOMMO3WUTOB, CoAepXalmnx KoMnatubunmsaTtop
M3MA HeckonbKo Bblle, YEM Y HEMOAUMPULIMPOBAHHbBIX 06pasLoB.

Cam hakT Bo3pacTaHWs paspyLuaroLero HanpskeHus Y KOMMO3UTOB OL4HO3HAaYHO
CBMAETENLCTBYET B MNOSMb3Yy TOr0, YTO antOMUHUI, KaK HanomnHUTENb ABNAETCS yCunutenem
M3HM. N3BecTHO, 4YTO B pacnnase NONMMMEPHON MaTpulbl CYLLECTBYHOT OOHOBPEMEHHO
rOMOreHHble U reTeporeHHble LUEeHTpbl 3apofblieobpa3oBaHusi. [OMOreHHble LEeHTpbI
obpasyloTca B pesynbTate B3aMMHOW OpUEHTauum Makpouenem B pacnnase, a
reTeporeHHble — B NpoLecce OpMeHTauum Makpolenen Ha pa3BnuTon NOBEPXHOCTM YacTuL
HanonHuTens [4]. EcTb ocHoBaHMe nonaratb, YTO B pe3ynbTaTe Takoro OpMeHTaunoOHHOro
appekTa  MPOYHOCTb aare3MoHHOM CBA3M OyaeT ycunueaTbes B npucytceteum NMOMA.
MHbiMn cnoBamun, yBenuyeHue nonspHOCTU nonuaTtuneHa B npucytcteBum NMOMA Oypet
6e3ycnoBHbIM 00pa3oM CKasblBaTbCs Ha yBENMYEeHUU aare3voHHOM CBA3W Makpouenu Ha
NOBEPXHOCTN 4YacTuy anomuHusa.  OOpasoBaHHble B pacnnaBe KOMMO3uUTa LEHTPbI
3apogpblweobpa3oBaHns, B Mpouecce OXNaxgeHus CTaHOBATCA  LieHTpamu
Kpuctannuaaumm [5]. Takum obpasom, ecnm 4acTb arntoMUHUSA y4acTBYHOT B CO34aHUK
LEeHTPOB 3apoableobpa3oBaHns, TO Apyras ee YyacTb B NpoLuecce oxnaxneHus n pocta
KPUCTanMoB BbITECHAETCA B MeEXCHEeponIMTHOE MPOCTPaHCTBO (aMopdHyo obnacTtb),
OGnokupyss  KOHPOPMaLMOHHYK  MOABMXHOCTb  «MPOXOAHbIX»  uenen. [locnegHee
obcTtosaTenbcTBO 6€3yCrnoBHbLIM 00Opa3oM  CKasblBAaeTCA Ha YBENMYEHUN XXECTKOCTU U
XpynkoctTn obpasuyos, CONPOBOXAaloLeecss COOTBETCTBEHHO CHUMXXEHWEM OTHOCUTESbHOIO
yOJSIMHEHNS KOMMO3UTOB B Npouecce OAHOOCHOIO PacTaXKeHUs.

Ha oOCHOBaHMM BbLILWEN3TIOXKEHHOTO MOXHO NpMATM K BbIBOAY O TOM, 4TO
MeTannoHanosiHeHHble  KOMMo3uTbl Ha ocHoBe [1OHI, T[OBI1, anioMuHuUa wu
komnatmbunusatopa - [MOMA okasbliBalOT CyLECTBEHHOE BfIMSHME Ha U3MKO-
MeXxaHu4Yeckne CBOMCTBA KOMMO3MUTOB Ha nx ocHoBe. [MokasaHo, 4To BBeaeHwe NMOMA B
coctaB komnosuta [19BlM+aniomuHun n TMOHM+anioMMHMiA NpMBOAMT K 3aMeTHOMY
MOBbILLEHMIO pPa3pyLUaoLLEero HanpaXXeHUs, YTo MHTEPNpeTUpyeTca ynyylleHnem rnpouecca
OpuveHTauum Mmakpouenen nonumepHon matpuubl U NOMA Ha NOBEPXHOCTU 4vacTuy,
antoMUHUSA 1 NOBbILLEHNEM aare3voHHOro B3aMMoLenCcTBUA Mexay HUMU.
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PEOJIOTMYECKUE CBOUCTBA KOMMO3UTOB HA OCHOBE NONMU3TUIIEHA
HU3KOM NNTOTHOCTU U ANIOMUHUEBOW NYAPbI
X.B.AnnaxsepaueBa, M.U.A6aynnuH, Y.B.Hamaznbl

UHcmumym nonumepHbix mamepuanos HAH AszepbatidxaHa
najafl1946@rambler.ru

MHTEeHCMBHOE pa3BUTUE TakuX oTpacinen NpOMbILWSIEHHOCTU, Kak MalMHOCTPOEHME,
aBTOMOOMNECTpoeHne, CyqOCTPOEHME, BOEHHAs U KOCMUYECKas TEXHWKa U T.0. OUKTyeT
HeobXoauMMOCTb  pas3paboTkM W UCNOSMb30BaHUS HOBbLIX W BbICOKOKQYE€CTBEHHbIX
NONMMUMEPHbIX MaTepuanos, OTANYAKOLWUXCA BbICOKUMU  (PU3UKO-MEXAHUYECKUMU U
aKcnsyaTaumMoHHbIMM - Xapaktepuctukamm  [1-2].  Ocobyro  nonynspHOCTb  UMeERT
HaNOMNHEHHbIE KOMMO3UTbl HA OCHOBE MNONMONedUHOB, MUHEPArbHbIX HaNOMHUTENENn U
meTannoB. WHTepnpeTupyetca 9TO OOCTOATENLCTBO TEM, YTO  MCMNONb30BaHWE
BblLLeyKa3aHHbIX HanofHUTeNen cnocobCTBYIOT 3HAYNTENBHOMY YIyYLIEHUIO paaa (PU3NKO-
MexaHu4eckux cBoncTts [3-4]. B gaHHon paboTe OCHOBHOE BHMMaHUE akUeHTUpYyeTCHa Ha
MCNOMb30BaHMM B Ka4eCTBE HAMNOMHUTENS METaNIMYeCcKoro HanonHUTENs — antoMUHNEBOM
nyapbl. BaxHo ©ObiNO BbISCHUTb, HACKOSbKO CYLIECTBEHHA pOSflb  MeTanmn4yeckoro
HaNOMNHUTENS B U3MEHEHWW PEOSIOrMYeCcKNX 0COBEHHOCTEN TeYEeHUS pacniaBsa NoIMMePOB.

B ka4yecTBe MaTpuLbl UICNOMb30BanCcs NOSIMITUIEH HU3KOW NNIOTHOCTU, a B Ka4ecTBe
HanonHUTEeNs — MopoWwoK anoMuHusa. KonuvectBo anioMmumHms B coctaBe [1OHI
BapbmpoBanu B npegenax 0.5, 1.0, 2.0, 5.0, 10, 20, 30 % macc. Peonornyeckne
nccnegoBaHus nposoaunm Ha peometpe mapku (INSTRON, Mmanusi) Ha npubope MELT
FLOW TESTER, CEAST MF50 B TemnepaTtypHom gnanasoHe 170-230°C u Harpy3ke 2.16

114


mailto:najaf1946@rambler.ru

Oli Quliyev 110

Puc.1. Kpusble TedeHuna ucxogHoro lMIHIM+5.0%macc NMOMA (a) n ux HanosHEHHbIX
komnosutoB ¢ 0.5%macc.(6) n 5.0%macc. (B) cogepxxaHmem antoMUHUEBOW NyApbl Npu
pasnuyHbIX TemnepaTypax: 1-170°C, 2- 190°C, 3-210°C, 4- 230°C.

— 21.6 kr. B npouecce wuccnegoBaHna nogobHOro Tuna KOMMO3UTOB HEManoBaXXHOe
3HayeHue npuobpeTtaet npobrema COBMECTUMOCTM CMELUMBAEMbIX KOMMNOHEHTOB. C 3TON
uenolo 6blna  paccMoTpeHa BO3MOXHOCTb  MCMOSIb30BaHUSA  koMnaTubunmsartopa,
obecneynBaroLLlero He TONbLKO paBHOMEPHOE AMCNEPrMpoBaHNE KOMMOHEHTOB CMECHU, HO U
AOCTaTOYHO XOpOLWYK MX COBMECTUMOCTb. B Havane 6bino nccnegoBaHa BUSHWUA
KOHLIEHTpaLum1 antoMUHNEBOM

nyapbl Ha nokasatenb Tekydyectn pacnnaea ([1TP) komno3utoB B NpUCYyTCTBUMK
komnoTmbunuasaTtopa n 6e3 Hero. bbino BbIABAEHO, YTO 0Opas3Lubl C KOMNAaTUOMNN3aTOPOM
XapaKTepusyrtTca C OTHOCUTENBHO BbICOKMMU 3HaYeHuamu MNTP.

Ha pwuc.1 (a,6,8) npencraBneHbl Kpusble TedeHna wucxogHoro  [IOHIT un ero
HanosnHeHHbIX komnoautos M3HM+M3MA ¢ 0.5 n 5.0%macc. cogepxaHnem antoMMHNEBOM
nygpbl. M3 conocTaBMTENbHONO aHanu3a KpMBbIX 3aBMCMMOCTM CKOPOCTW caBura oT
HaNpsPKeHWs caBura B norapnoMmnyeckmx KoopanHaTax MOXHO YCTaHOBUTb, YTO NPU OAHOM
M TOM Xe HanpsbkeHun casura C yBenudeHnem Temnepatypbl oT 170 pgo 230°C
HabnogaeTcs 3aKOHOMEPHOE BO3pacTaHMe CKOPOCTU CABUra BCEX UCMbITyeMbIX 06pa3LoB.
N3 3TOro pucyHka MOXHO yBMAETb, YTO U B AaHHOM cny4dae y komno3utosB ¢ 0.5%macc.
cogepXaHnem antoMMHUEBON Nyapbl HabnigaeTcss HEeKOTopoe BO3pacTaHWe CKOPOCTU
cABura Hes3aBMCMMO OT npuraraemMon Harpysku. Y BCex paccmaTpuBaeMbix 06pasuos
3aBUCMMOCTb CKOPOCTM CABMra OT HanpsbkeHus caBura npakTUYecKnm npoTekaeT Mo
NMHEVHOW 3aKOHOMEPHOCTU. HekoTopoe UCKpPUBNEHWE MMEeEeT MEecTO Npu MUHUMarbHOM
3Ha4YeHUM HanpsKeHus caBura, 4To, NO BCEW BEPOSITHOCTU, MOXHO WMHTEPNpeTUupoBaTb
npubnmxkeHnem Kk obnactn Hanbornbllen HbOTOHOBCKONM obnactu. OcobeHHO OTY4EeTNNBO
9TOT (hakT NpPOSBNSETCA NpU CPaABHUTENBbHO HU3KOM TemnepaType onbiTa, paBHon 170°C.
OTcyTCcTBME 3aMETHbIX aHOMarslbHbIX U3MEHEHWA B 3aKOMEPHOCTU TEeYEeHUs NONMMEpPOB
cBMOeTenbCTByeT O TOM, 4TO Komnatubunusatop cnocobctByeT paBHOMEPHOMY
ANCNEPrnpoBaHUI0 MeTanIM4YeCcKkoro HanonHUTenNs B o6beme NONMMepHON MaTpulbl.
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Bbino nokasaHo, YTO C UEenbl yny4yleHUnsa COBMECTMMOCTU antoMMHUEBOW NyApbl C
MOHI B kKavyecTBe KOMNaTUbMnuaatopa ucnons3osanu NIMA, npeactaBnsawWmMn codon
rpadTcononumep MNI3HI ¢ ManemHoBbIM aHIMAPUOOM.

1. CumoHoB-EmenbaHoB W.[l. [locTpoeHne CTPyKTyp B OUCMEPCHO-HAMOSTHEHHbIX
nonumepax uU CBOWCTBaA KOMMO3ULMOHHBLIX MaTepuwarnos // NMnactudeckne maccol,
2015, Ne 9-10, c.29-36.

2. CumoHoB-EmenbsiHoB W.[1.  [lapameTpbl peLlleTkn u CTPYKTYpbl AUCNEPCHO-
HaMNOMHEHHbIX MOMMMMEPHbIX KOMMO3ULMOHHbLIX MaTepuanoB C perynmpyembiv
KOMMeKkcom cBONCTB // KOHCTpyKUMn U3 KOMMNO3MLUMOHHBLIX Matepuarnos 2019, Ne3,
c. 37-46.

3. Kakhramanov N.T., Azizov A.G.,Osipchik V.S.,Mammadli U.M., Arzumanova N.B.
Nanostructured composites and polymer materials. // International Polymer Science
and technologi, 2017, Vol,44, No 2, p.37-47.

4. CnvpngoHoB A. M., Cokorosa M. [., OxnonkoBa A. A. T[lonumepHbie
KOMMO3MUMOHHbIE ~ MaTepuarnbl Ha  OCHOBE  CBEPXBbICOKOMOSEKYIISPHOIo
NONUAITUINEHa, HaMOfIHEHHOrO OpraHoMoaMUUMPOBaHHbIM LeonutoMm. // Bce
MaTtepuanbl. QHUMKIONeANnYecknin cnpaBoyHuk, 2019, Ne8, c.7-11.

METAL NANOHISSOCIKLBRININ KARBON NANOBORU TORKIBLI POLIPROPILEN
KOMPOZISIiYALARININ MEXANIKi XASSOLORIN® TOSIRI
A. i.Diinyamaliyeva, N.i.Qurbanova
AMEA-nin Polimer Materiallari institutu
e-mail: dunyamaliyeva89@list.ru

Termoplastik polimerlardan biri kimi polipropilen (PP) ucuz giymati, asagi sixhdi,
hamcinin ala mexaniki xususiyyatlerine gora bir cox senaye sahelerinde genis istifada
olunur.istifade zamani uygun mexaniki xasselore sahib ve uzundmrlii materiallar olde
etmak Ugun polimer matrisli nanokompozit materiallar Gzarinds bir sira tadgiqatlar aparilir.
Polimerlarin emal qabiliyyatini yaxsilasdirmaq, zaif mexaniki xUsusiyyatlarini aradan
galdirmaq ug¢in nanohissaciklarden istifade en perspektivli yol hesab olunur [1-2].

Taqdim olunan isda coxdivarli KNB ve metal torkibli nanohissaciklar (ZnO, NiO)-ila
u¢c komponentli polipropilen kompozisiyalari alinmig ve onlarin fiziki-mexaniki xassalari
muqayisali sakilde tedqiq edilmisdir. NUmunalar laboratoriya vardanasinds 160-165°C
temperaturda qarisdiriimagla alinmisdir. Sinaglar aparmaq Ugun alinan qarisiglardan
galinhigi 1mm olan plastin seklinds 190°C temperatur ve 10 Mpa tazyiq altinda nimunaler
hazirlanmisdir. Komponentlerin nisbati PP/KNB(100/0.05), PP/KNB/NIO (100/0.05/0.5),
PP/KNB/ZnO (100/0.05/1.0) kimidir.
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Cadval
Nanokompozit numunalarin fiziki-mexaniki xassalari
. . : L Vik-a gora
1 Mohkamlik haddi, | Qinlmada nisbi | . ..
o) )
Kompozit(kit.%) Gq, Mpa uzanma, eq, % |st|yed§\c/;amllllq,
PP (100) 31.41 34 165
PP/ KNB(100/0.05) 26.98 40 176
PP/KNB /NiO
(100/0.05/0.5) 32.28 17 153
PP/KNB/ZnO
(100/0.05/1.0) 22.16 15 151

Cadvalda verilonlardan gértindiyl kimi, polipropilen (PP) kompozisiyasinin terkibina
az migdarda KNB — 0.05 kut.% daxil edilmasi €q -nin 34-dan 40% -adak, Vik-o gora
istiyadavamliligin giymatinin 165°C-dan 176°C-dak gadar artmasina sabab olur, lakin og-1
1,16 dafe azaldir. PP/KNB kompozitinin tarkibine metal terkibli nanohissaciklarin (NiO va
Zn0) daxil edilmasi kompozitin xassalarina forgli tasir gostarir. NiO nanohissaciyi op -nin
31.41-den 32.28 MPa-a qeder artmasina komak edir, ZnO nanohissaciyi ise butun
parametrlari azaldir. Bu nanodoldurucularin bir-birina ve polimer matrise garsiligh tasiri ile
alagadardir ki, bu da sistemin effektiv garginliyinin artmasina ve ya azalmasina sabab olur.

1. Prasert, Ampawan, et al. Polypropylene/ZnO nanocomposites: Mechanical
properties, photocatalytic dye degradation and antibacterial property. Materials,
2020, 13 (4) 914.

2. Tabuani, Daniela, et al. Polypropylene based carbon nanotubes composites:
structure and properties. e-Polymers, 2008, 8.1.

ALLILMORFOLIN TORKIBLI KOMPOZIT MATERIALLAR VO FizZiKi-MEXANIKIi
XASSOL3RI
V.8.Vahabova, K.Q.Quliyev, A.F.Mammadova
AMEA Polimer Materiallar Institutu
vusalavahabova@gmail.com

Kompozit materiallara bakterisid ve antimikrobial xUsusiyyatlor vermek elm ve
texnologiyanin inkigsafl Ggun prioritet sahalerdan biridir. Mikrob sleyhina slavalerin asas
vazifaesi mahsulun kltlesinds va onun sathinda mikroblarin sayini azaltmaqdir. Bu glne
geder genis spektrli polimerlar - poliolefinler, polistirol, stirol sopolimerlari vo s. Ugun
antimikrob salavaler hazirlanmigdir. Tatbiq edilon Uzvi antibakterial slavelar genis ¢esiddir.
Asagl molekulyar goekiya malik antimikrob slavelar mahsulun sathinden tadricen yuyulur.
Buna gore da yuksak molekulyar ¢akiye malik antimikrob slavalarin istifadasi bu sahadas
perspektivli sahalardan biridir.

Terkibinda morfolin fragmenti saxlayan kompozit materiallar ¢ox gucli antibakterial,
antifungal, antimikrob xususiyyatlare malikdir. Morfolin bir gox derman preparatlarinin da
torkibina daxildir. Morfolin ve allil morfolinin fiziki-kimyavi ve farmokokinetik xtsusiyyatlari
Oyrenilmisdir ve aydin olmusdur ki, bu maddalar bir-birine ¢ox banzayir. Allil morfolinda
morfolinden fargli olaraq ikigat rabitenin olmasi onu daha da reaksiyagabiliyyatli edir.
Allilmorfolin bazi kompozit maddalars slavealar kimi gatilir. Kompozitlarin hazirlanmasi Ggln
yuksaktazyiqli polietilen ve alliimorfolin qarnigdirilaraq 150" C temperaturda ekstruderdan
kegirilir. Daha sonra 1000 atm tazyiq altinda presda standart I6vha halina salinir.
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Kompozitlerin fiziki-mexaniki xassealari asagidaki Usullarla teyin edilmisdir. Dagidici
garginlik, nisbi uzanma, ayilma mdhkamliyi, sixilma mohkamliyi qirici masinda muayyan
etmisik.

Cadval
Kompozisiyanin Orta qalinhg: Dartma Nisbi uzanma | Masginin orta
torkibi qguvvaesi suraoti
kg MPa MM %

0,95 78 | 1256 | 195 780
0,99 8,7 | 13,51 | 205 820

PE 30q 50mm/daq
+Allilmorfolin 0,5 q 0,93 8,5 | 14,06 | 220 | 880
0,94 7,3 | 11,94 | 170 680

Cadvaldan goérunduyl kimi, terkibinde antibakterial polimer saxlayan polietilen
kompozitlari polietilendan fiziki-mexaniki ve reoloji xasselarine gbra praktik olarag geri
galmir. Bu fakt antibakterial asgarlarin slavesile kompozit materiallarinin alinmasi Ggun asas
sertlarden biri hesab olunur.

Bundan bagga, alinan birlegsmalerin antimikrob aktivliyi Staphylococcus aureus (qizili
stafilikokk), Pseudomonas aeruginosa (mavi irin ¢dpu), Escherichia coli (bagirsaq ¢opu),
Klebsiella pneumoniae ve Candida gobalayi kimi muxtalif mikroorganizmlar Uzarinde
yoxlaniimisdir. Analizlarin naticaleri gdsterir ki, antimikrob alavaler gatilmis kompozitlarin
sothinda olan mikroorganizmlar suratle mahv olur.

9dabiyyat

1. Kaxpamannbl HO.H. HecoBmecTumble nNOAMMEpPHbIE CMECU U KOMMO3ULIMOHHbIE
MaTepuarnsl Ha nx ocHose. baky: «3JIM», 2013. 152c.

3AKOHOMEPHOCTU U CBOUCTBA NPOAYKTOB PEAKLIMX ONUIO-4-
AMUHO®EHONA C 3NoOKCMaHbIM CMOJTAMU
2Y.0.UcmanbinoBa, P.A.AxmegoBa, I'.A.MaHcypoBa, '6.A.Mamenos
UHecmumym nonumepHbix mamepuanoe HAH AsepbatidxaHa
2A3epbalioxaHckull MeOuUUUHCKUL yHugepcumem
ipoma@science.az

CoBpeMeHHasi TexHuMka WCMblTbiIBaeT MNOTPEOHOCTb B HOBbIX  TEPMOCTOMKUX
3MOKCUAHbIX KOMMO3MLMSX, 06nafaoLLmx BbICOKMMU (PU3NKO-MEXaHNYECKMMM CBONCTBaAMM.
3nokcuaHble cMonbl B NogaBnsowemM 6onbLINHCTBE NPUOGPETaOT TEXHUYECKN BaXKHble
CBOWCTBA nNuWb B pes3yrbTaTe nNpeBpalleHnsl Ux B ceTyaTbll nonvmep, T.e. npw
B3aMMoaencTBuM ¢ oTBepauTensmun. B cBolo oyepeab, XMmMudeckas npupoaa U CTpoeHue
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KaK CMOfbl, TaK U MOMeKyn oTBepauTenen npu OTBEPXKAEHUN ABNATCS onpeaensowmmMmm
dhakTopamn, BIVSIOWUMUM Ha CeT4aTy CTPYKTYpPY MOMYYEHHbIX KOMMO3ULMKA, YTO
oKasblBaeT MNepBOCTEMNEHHOE BMUSHWE Ha TEeXHOMOrmyeckne CBOMCTBA WCXOOHbIX
komnoauumn [1-3]. B cBs3nM ¢ aTum, Hamu Obinn U3yyYyeHbl 3aKOHOMEPHOCTM U CBOMCTBA
NPOAYKTOB peakuuun onuro-4-ammHodeHorna (OA®d) ¢ anoKCMaHbIMU CMONamu.

Bbin ucnonb3osaH OAD, nonyyeHHbIn onuromepusauuen OAD B npucytceTeum H20:2 (

Mw =820 n1 Mn =540 , coagepxaHune rMapokcunbHbix rpynn — 15.1%), anokcuanaHoBas
cmona 3[-20 wn asoTcogepxawasi anokcugHas cmona (AQC) cnepylowero co
cofiepXXaHnem arnoKCuaHbIX rpyrnn 3Tor cmorbl 12.5%.

NccnepoBaHue KMHETUYECKUX 3akoHoMepHocTen B3ammogencteumss OAD c aTumm
cMonamMu npoBoAMIM B WX CMEecU B OTCYTCTBME pacTBopuTenen. Takue cmecu
npeacTaBnsAT cobon BbICOKOBA3KME paCTBOPbI, B KOTOPbIX BbICOKME KOHUeHTpaumum OAD
(~20%), ogHaKo OHM TEXHONOrM4Yeckn 6onee ygobHbl ANa HenocpeacTBEHHOM nepepaboTku
B usgenue.

Ana nony4yeHnss rOMOreHHOW CMecu MNpu U3yvyeHun KuHeTukn peakumm OAP c
3MOKCUAHBIMW CMOfIaMU MUCMONb30Banu n3bbITKM nocnegHux. B aTux cmecsix Konn4ecTtso
rmgpokcunbHbix rpynn OA® coctaBnsaeT ~20.8% n ~21.4% ot anokcugHblx rpynn ASC u
9[1-20, cooTBeTCTBEHHO. B KauecTBe kaTtanuaaTtopa npumMmeHsanu pacteop TOA B 6yTaHone.

B kadectBe yckoputens npu otsepxgeHum 3-20 ¢ OAP npumeHann KOH. CHa4vana
cmewmanu cnmptoBbii pacteBop KOH 1 OA®, BbinapuBanu pacTBOpUTENb B Bakyyme, a
aanee npu MHTEHCMBHOM MepemMeLlnBaHnmn BBOANUNN NonyyYeHHyo corib OAD B arnoKCUaHYO
cmony, Harpetyto o 363+368K. OTBepxaeHwe TakuMx KOMMO3MUMA MPOBOAMNN B
ctyneH4yaTtom pexume: npu 373 K — 2 yaca, npu 423 K — 1.5 yaca, npn 453 K- 1 yac v npu
473 K — 0.5 yaca. ObpasoBaHne CLUMTOWN CTPYKTYpbl B 3TOM MpOLIECCE OLEHMBaNn rno
KOonuyecTtBy refib-ppakumm  (CTeneHb OTBEpPXOeHus), TEenroCTOMKOCTM U PU3UKO-
MeXxaHU4YeCKUM nokasaTensm.

B xoge uccnegoBaHW 3aKOHOMEPHOCTEN U CBOWCTB npoayktoB peakummn OAD c
3MNOKCUAHBIMKU CMoniamm — anokcnanaHoson cmonon 34-20 n ASC 6bIno ycTaHOBMNEHO, YTO
A3C B peakumn ¢ OAD nposasnsieT 6onee BbICOKYH peaKUMOHHYH CMOCOBHOCTb,
yeMm 3[1-20; 3HaYEHMSA KOHCTaHTbl CKOPOCTU 3TUX peaKLnii 4OCTaTO4YHO BbICOKK (7.2 x 1074
+ 21 x10™ n-monbt-munt ana peakuum 30-20 n 8.9 x 1074 +25 x 10~ n-monb-MuH? ana
peakumum ASC npu 373+393K ), a BENIMYUHBI SHEPTUN aKTMBaLMK cOCTaBnaT 74.5un 71.2
k[>x/MOnb, COOTBETCTBEHHO.

OTBepXaeHHbIEe NPU ONTUMAasbHbIX COOTHOLUEHNAX KOMMOHEHTOB koMno3nuun OAD u
9[1-20 npencraBnalT cobor HENMaBKUN N HEPACTBOPUMbIA CTEKNOOBPa3HbLIN NPOAYKT M
XapaKkTepusyTCcs BbICOKOW cTeneHbio oTBepxaeHna (92+97%), TsepaocTblo no bpuHennto
(30+34 kI'c/MM?), NPOYHOCTLIO Ha cxxaTue (20.6+22.10 MIMa) n TennocTonkocTbio(473+488
K).

OTBepxaeHHble NPy ONTUMarbHbIX COOTHOLUEHUSIX KOMMOHEHTOB KoMMno3numm OAD n
AJC xapakTepuaytotca cteneHbto otBepxaeHus (90+96%), npegensto NPOYHOCTU MNpuU
pactskeHun 9.2 — 10.1 MlNa, npoyHoCTbO Ha cxaTune (17.2 — 18.0 MlMa) TBepaocCTbio NO
BpuHennio (28+32 kl'c/MM?) 1 TennocTonkocTbio (468+485 K).

PesynbTaTbl UCNbITaHWA Nokasanu, 4To MofnyyYeHHas as3oTcoAepKalias anokcuaHas
KomMnoavums obnagaeT Xopowen MeXaHUYeCcKOW MNPOYHOCTLIO,  AN3NEKTPUYECKUMU
nokasatensmMm 1 BbICOKON TEPMOCTONKOCTLIO.

Taknum o6pa3omM, CMHTE3MPOBaHHbIA ONUro-4-ammHoOeHON ABnseTCA 3(PdEKTUBHLIM
oTBEpAUTENEM AMNOKCUAHBLIX CMOJT U MOXET ObITb MPUMEHEHbI ANs1 CO34aHNUs TEPMOCTOMKNX
N BbICOKOMNPOYHbIX NOSIMMEPHbIX MaTepuanos.

JINTEPATYPA
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3MNOKCUAHbIX NonMmepos. // PyHKumMoHanbHble nccnegosanus. 2008, Ne4, c. 102-104.
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KOMMNO3UTbl HA OCHOBE OTPABOTAHHOI'O MNONMU3TUNEHA U HEPYOHbIX
oTX0oOoB 3ANMAOHOIO PETMOHA
M.T.WWapudoea, 13.M.NagxueBa, '3.A.AcnaHoBa, °C.M.XanunoBa,
I..MycaeBa
1raHdxuHckoe OmoeneHue HAHA,
2WHecmumym nonumepHbIx Mamepuanos HAH AepbatidxaHa
e.mail: sharifova54@mail.ru

Havano TexHonormm KOMMNo3uUMOHHbIX MaTepuarnoB yXoaAUT B aHTUYHbIE BpeMeHa.
Cioga, B nepByl o4yepedb, OTHOCUTCA TEXHOMOMUSA MOSIMMEPHBIX KOMMO3ULMOHHbBIX
MaTepuarnos, ABnsowmxca Hambonee apeBHEN U3 BCEX.

KoMbUHUpOBaHME pasnuyHbIX MaTepuanoB OCTaeTcss Hauboree BaXHbIM MyTeM
co3[aHus HOBbIX MaTepuanoB. Kak M3BECTHO, Hay4YHO-TEXHUYECKU NPOrpecc CBA3aH C
MakCUMarnbHbIA OKOHOMWW MaTepuarnbHbIX WM 3HEpreTU4YecKUX pecypcoB, CO3gaHueM
6e30TX0AHOM TEXHOSOMMKU, UHTEHCU(MKaALNEN TEXHONOMMYECKMX NPOLLECCOB U Yy4lLeHNeM
KadyecTBa nsgenun. edmunt noMMEPHOro Cbipbs MOXET OblTb 3HAYUTESNIbHO YMEHbLLEH
NyTéM CO30aHUA KOMMO3ULMOHHbIX MaTepuanoB C WCMNONb30OBaHMEM B KayecTse
HanoSIHUTENEeNn MHOFOTOHHAXHbIX OTXOAOB pPasfIMYHbIX OTpacried MNPOMbILIIEHHOCTH,
yTUnmnsaumsa KOTopbiX peLumnT 1 psag aKoHOMUYecknx 3agad [1].

Llenbto HacTosilwe uccrnegoBaHUs SBMSNAOCbL WUCMONb30BaHWE OTXOA0B runca
BepxHe Armxakengckoro n Gaputa ArmkakeHackoro  mectopoxaeHuin epaHbomckoro
panoHa 3anagHoro pervoHa pecnybnuku B KayecTBe HanonHuTensa oTpaboTaHHOro
nonuatuneHa. [aHHas paboTa BbINOMIHEHA COBMECTHO C COTpyAHWKaMn WHCTUTyTa
MonumepHbix Matepuanos HAHA.

MpeaBapuTenbHO nccneaoBaH PPakUMOHHBIN COCTaB BbICYLUEHHbIX OTXOA0B rmnca
n 6aputa Ha cutax mapkn «ENDA ETS 1410”. [lanee mn3y4yeHbl OU3MKO- MEXaHUYecKue
CBOMCTBA, XMMUYECKUA N MUHEPANOrM4YECKUn COCTaBbl UCccreayembix 0OpasyoB CornacHo
n3BecTtHblx metogoB n NOCToB [2-6]. Ha ocHOBaHUM aHanu3a MosfyYeHHbIX pe3yrbTaToB
nccnegoBaHa BO3MOXHOCTb MX MCNOSb30BaHUSA B KQ4eCTBE HaMnoNHUTeNs otpaboTaHHOro
nonuaTuneHa B 3aBUCUMOCTM OT pasMepa YacTul HanomHUTENS U COOTHOLUEHUSN
KOMMOHEHTOB, B pes3ynbTate 4Yero BblOpaHbl ONTUManbHbIE YCMOBUS MOMyYeHUs
KOMMNO3ULIMOHHOIro MaTtepuana.

M3y4yeHbl cCBOMCTBA MOMyYEHHOrO MaTepuana: MnpPOYHOCTb Ha paspbiB U
OTHOCUTENbHOE YANWHEHWEe Ha OCHOBaHUM KOTOPbIX PEKOMEHOOBAHO WX MPUMEHEHWe B
arpapHoOn MPOMBbILLSIEHHOCTM U B ObITY ANA TEXHMYECKMX Lenen. BHeapeHue pesynbTaToB
nccnegoBaHNa B NPOU3BOACTBO, Hapsdy C 9KOHOMMEW MEPBUYHOIO MOMMMMEPHOrO Cblpbs,
CMOCOBCTBYET pPELUEHUIO BaXKHbIX 3KOMOrnm4yecknx npobnem pernoxa.
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MUASIR USULLARLA AVTOMOBIL NOQLIYYATI UGCUN YUKS®K KEYFiYYOTLI
MUHORRIK YAGLARININ ALINMASI
R.Z.Hasanova , S.B.Logmanova , N.F.Qafarova
AMEA akademik Y.H.Mammadaliyev adina Neft-Kimya Prosesloari institutu
E-mail: lab.21 @mail.ru

Daha yuksek oOzlulik indeksine malik yaglarin alinmasina cahd etmak, 6zluluk
indeksinin yliksak olmasi, asagi temperaturlarda yagda daha yuksak axiciliq qgabiliyyati,
muharrikin is temperaturunda ise yuksak ozluliyld temin etmasi ils slagadardir. ©n yuksak
0zIlUldk indeksi parafin yaglarindadir — 100, naften yaglarinda — 30-60, aromatik yaglarda —
<0, sintetik yaglarda — 130 ve yuxari. OzIUlik indeksini xUsusi 6zIllik asqarlarini slave
etmakla qaldirmag mimkindur. Masinlarin goxu tgun I, lll, IV yaglarin qarisigindan alinmis
yarimsintetik yaglar yararhdir.

| qrup yadlar [1-3] neftin temizlanmasi ila alinir, onlar asasen Rusiyada ve MDB
Olkalarinda, hamginin Il va Ill grup yaglarin alinmasinda istifade edilir.

AMEA NKPi-de 100°C-de kinematik 6zliiliiyii 2,78 mm?/s, Oi 79,2 olan Azerbaycanin
azparafinli neftlarindan alinan yag fraksiyasi parafinin krekinginden alinan Ce-C11 a-olefin
fraksiyasi ve ya Cs-Ci2 etilen oligomerlari, AICI3 turs katalizatordan istifade etmakle asagdi
donma temperaturuna malik yarimsintetik yag alinmigdi (sxem 1)

Sxem 1. Yarimsintetik yagin alinmasi

Distillat yag fraksiyasi

A

a-olefinlerle + turs katalizatorla
alkillesma

A

Yuyulma va atmosfer-vakuum
govulmasi

!

( N\

Yarimsintetik baza yagi SAE 30, Oi 100

(& J

Bu texnologiya yagin molekul qurulusunu dayismayae va 6zluluk indeksini 70-dan 100-
8 qaldirmaga imkan verir. Bundan alavae gostarilan texnologiya yagin alinmasinin ananavi
sxemdan selektiv tamizleama, segici halledicilarle parafinsizlosma, hamginin sintetik yagla
mineral yagin kompaundlasdirilmasi marhalesinden istifade etmamaya imkan verir [4].
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Eloce do AMEA NKPi-ds yag fraksiyalarinin ikipillsli emall iglanmigdir. | marhalade
yag fraksiyasi hidrogenls iglanir. Xammal kimi 50°C-ds kinematik 6zIGllyd 32,3-73,1 mm?/s,
Ol 72-78 olan azparafinli deniz neftleri qarisiginin distillat yag fraksiyasi goéturilmiisddr.
Distillat yag fraksiyasi Al-Co-Mo senaye katalizatoru vasitesile hidrozenginlesdirmaya
ugradilir, Il marhalada alinmis hidrogenizat a-olefin ve seolit tarkibli katalizatorda alkillesma
prosesina ugradilir. Atmosfer-vakuum qovulmasi ile ve adsorbentle tamizlenmasindan
sonra baza yaglari (SAE10, SAE20) alinir (sxem 2).

Sxem 2. Yag fraksiyalarinin ikipillali emal

Distillat yag fraksiyasi

| marhala

Al-Co-Mo katalizatoru ils hidrozanginlagdirma
T -350°C, P —4-5 MPa, v—-0,5 saat?, Hz —
500 I/1

Il marhale

A 4

a-olefin ve seolit tarkibli katalizatorla
alkillesma T — 180°C, hidrogenizatlarin a-
olefina nisbati 1:1, hacmi slrat 0,5 saat?

l

Atmosfer vakuum govulmasi ve yag
fraksiyasinin alinmasi >350°C

\ 4
Baza yaglari: SAE 10 (M-8) Oi 100-106
SAE 20 (M-10) Oi 95

Alinmig baza yaglarinin esasinda AMEA-nin Asqarlar Kimyasi Institutunun I

grupuna aid asqarlari ile 6z keyfiyyatlorinae goére xarici analoglarina uygun olan M-8z ve M-
102 maharrik yaglari hazirlanmigdir.
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CNoCcoB NONYYEHUA BEPOMCOAEPXALLUX KPEMHUAOPIAHUYECKUX
AMUCynbonaos
0O.B.Ackepos, B.A.[Ixxachapos, C.A.KynueBa, H.A.AnueBa
MHcmumym nonumepHbix mamepuanos HAH AsepbatidxaHa
E-mail: askerov.oktay.@mail.ru

OpHon 13 akTyanbHbIX obnacten XMMnn SBNSETCA XUMUS KpEMHUSA, obnagatoLlero
LEeHHbIMW CBOMCTBaMM, NO3BONSAIOLNE UCNOMNb30BaTh €ro B BaXHbIX OTPACMsAX TEXHUKA U
npombliwsieHHoCTU.  [oaToMy  nposiBNsieTcA  WUHTepec K KPEeMHUAOPraHU4Yeckum
coeHeHMaM obnagatroLmm BbICOKOW merisio-, MOpPO30- N BNAaroCTOMKOCTbIO.

B cBs3M C BblWwe MW3MNOXEHHbIM MNPU B3aUMOOEWUCTBUWN [uranoreHcoaepaliero
KOPUYHOro anbgernga ¢ MarHMmnpousBoAHbIM BPOMUCTBIM  nponaprunom obpasyTca
AvranoreH cogepxawme cnupTbl, KOTopble B AdanbHenwem 6e3 ux BblaeneHus
noaseprawTcsa OerMaporanoreHMpoBaHMl0 B MPUCYTCTBUM e€OKOro Kanua B cpefe
abconTHOro cepHoro achmpa; B pesynbTaTte Noy4atTCs C BbICOKMMU Bbixodamu (76-85%)
ranoreHcogepxalime okcupaHbl MponaprusioBoro psaa:

/O — —
C6H5 - CHX - CHXC< + MgBI‘CHZC =CH—— C6H5CHXCHX(|:HCH2 =CH —

I H I1, 11 OH
—»
KOO —
st C6H5CHXC\H - ;HCHZC =CH

o)
X=Cl, Br

v,V
[anee Hamn npoBefeHa peakuus B3aumogeuncteusa IV, V ¢ Tuokapbamumgom B
NPUCYTCTBMM aBCONIOTHOrO METUIOBOro cnupTa npu Temnepatype 30°C B TeuyeHue 25
YyacoB npu He3HaumTensHoM konmyectesa KOH (3%) no cxeme:
r ]|3r
C¢Hs - CHCH - CHCH,C=CH + (NH,),CS ———> C¢H; - CHCH - C
W \y/
VI

Bnocnencteun, nposeaeHo B3anmmogenctsne VI ¢ gndeHnnaurngpua CunaHom B
cpene abcontoTHOro 6eH3ona B NpUCyTCTBMM aueTunaleToHata agnkapboHmna poaus no
cxeme:

HCH,C = CH

Br

. | _ ayau (CO)RA
HSiPhy + CoHsCH - GH - CHCH,C = CH >
N v

S

]i%r ll)h }|3r
— C4Hs;CH - CH - CH - CH,CH = CHSi - CH = CHCH,CH - CHCH - C¢H;
N\ ./ | \./

Ph S
VII

MonyyeHHoe coeguHeHne (VII) wucnbiTaHO B kayectBe  MoaudumkaTopa
3MNoKCUAMaHOBOW cMorbl. [onyYyeHHas KOMNO3WLMS nokasana BbICOKYH TEPMOCTOWMKOCTb,
YMEHbLLEHNE FTOPYECTU U YBENNYEHNE aare3nu.
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MUXTOLIF NOV YAGLARIN BiOSIDLORL® MUHAFizasi
F.Y.Oliyev, H.9.Cavadova, i.A.Coefarova
AMEA Goance Bbélmasi
cafarova_ilash@mail.ru

Neft sonayesindae istehsal olunan surtkl yaglar mixtslif istismar xassalerine malikdir.
Bu xassaler yagin istehsali tGiglin islanan xammaldan, onun tamizlenma saraiti ve Gsulundan
asihdir. Surtku yaglari daxili yanma muharriklerinin surtunan hissalerini yaglayir, hamin
hissaleri soyudur va porsenin silindr igerisinde kip oturmasini temin edir. Belsaliklo,
muharrikin surtinan metal hissalarinds yeyilmanin garsisi alinir. SuartkG yaglarini istismar
etdikda hamg¢inin o tozla, mexaniki garisigla girklenir, benzinla qarisir vae demir sath tzarinda
yuksak temperatur va tazyiq seraitinds hava oksigeni ile birlesarek oksigenli mahsullar
amale gatirir [1].

Ekoloji tehlukasizliyi tamin etmek magsadile istifade olunan surtki yaglarinin
avvalcadan tasir mexanizmi va iglek dévrde termiki stabilliya dézUmlallyd, oksidlesmaya va
mikroorganizlmlare davamliligi, yeyilma va siyrilma keyfiyyatlari yoxlanilir [2].

Surtku yaglari yalniz senayenin muixtelif sahslarindas istifads olundugda deyil, heamginin
saxlanildigda va dasindigda atmosfera atilan toksiki, konserogen qgazlarin ve muxtalif
mikroblarin, viruslarin tesiri naticasinda bioloji zadalenmaya maruz qalirlar. Materiallari
zadalayan muxtalif qruplara aid olan mikroflora tasirli oldugu tG¢in, daha genis tasir spektrli
biosidlerden, yaxud onlarin garisigindan istifade etmak maslahatdir [3].

Surtkl materiallarinin nitroetenloarin slavesi ile aparilan sinag muddasti arzinde
mikrostabillik yaranir ki, bu da hatta mikroorganizmlerle zadslanma saraitinda saxlanilir. 1-
Aril-2-nitroetenlerin  mikroba qgarsgi xasselari numunalerin uzun muddat saxlaniimasi
soraitinde tedqiq edilmisdir.

Musyyan edilmisdir ki, Baki baza yaglar asasinda avtotraktor, stasionar, 6z yukunu
0zU bosaldan, gemi, teplovoz va s. dizel maharrikleri Ggun M-10I2k, M-12 BB, M-14B2, M-
1412 surtkt yaglarinin yaradilmasinda taedqiq olunan asqgar paketlerindan istifads edildikda
asqar kompozisiyasinin terkibine biosid xarakterli birlesmalarin daxil edilmasi maslahatdir

[4].
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Cadval
Miixtalif nov yaglarin biosidlarla biozadalanmaya qarsi davamliq xassalaori
Avtotraktor, Mikroorganiz-min inkisaf
teplovoz, gemi va sahasinin mahvi, sm
stasionar dizellori o Qatiliq,
e Biosid
tcin strtkd % bakteriya gbbalak
yaglarinin markasi
1. M-10B:> o-fenil-B-
nitroeten 0,15 1,7 1,3
ot 0,25 2,0 1,6
R 0,5 2,5 2,0
o-furil-B-
nitroeten 0,15 1,2 15
o 0,25 15 2,5
mnon 0,5 2,0 3,0
2. M-12Bb o-fenil-p-
nitroeten 0,15 1,1 2,0
o 0,25 1,3 -
o 0,5 2,5 -
o-furil-p-
nitroeten 0,15 1,0 2,5
mnonn 0,25 1,2 -
o 0,5 2,0 -
3. M-10I2 o-fenil-B-
nitroeten 0,15 + 1,8
ot 0,25 + -
o 0,5 1,0 -
o-furil-p-
nitroeten 0,15 1,7 1,9
o 0,25 2,0 -
mto 0,5 2,1 —
4. M-1412 o-fenil-p-
nitroeten 0,15 15 1,2
o 0,25 3,0 1,5
R 0,5 4,0 2,0
o-furil-B-
nitroeten 0,15 1,2 5
o 0,25 2,0 2,0
mnoe 0,5 2,5 3,0

“ - " mikroorganizmlearin tam mahv olunmasi;

“+ ” mikroorqanizmlearin tam inkigafi

Cadvaldan gorunduyu kimi, muxtslif qatiliglarda — 0,15-0,5% istifade ediloen biosidlerin
tasiri ile mikroorganizmin inkisaf sahasinin mahvi 1,5-4,0sm haddlarindadir, bu musbat
naticadir, a-fenil-B-nitroeten biosidinin qatihgr artdiqca bakteriyalarin mahvi kifayat derecada
artir. Goranduyd kimi her iki biosidin a-fenil-B-nitroeten ve o-furil-B-nitroeten yag

kompozisiyasina daxil edilmasi ile muayyan musbat naticaler alinmigdir.

Surtku yaglarinin terkibine muxtslif biosidlerin alave edilmasi ile aparilan tedqgigatlarin
musbat naticelarine asasen c¢oxfunksiyall detergent-dispersedici alkilfenolyat tipli AKI
seriyall asqar ve asqar paketlari esasinda biozadslanmaya gargi davamli muxtalif tayinatli

surtkl kompozisiyalari yaradilmigdir.
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POLIETILEN V® KARBOKSIFENILMALEINIMIDLOR ©SASINDA ANTIBAKTERIAL
KOMPOZiSIYA MATERIALLARININ ALINMASI V@ TaDQiQi
S.i.Quliyeva?, A.i.8lixanova?, i.R.Qasimova’, A.F.Memmadoval,
N.S.Rasulov?, E.A.Qarayev?, B.8.Mammadov'
IAMEA Polimer Materiallari Institutu, 2Azerbaycan Tibb Universiteti
Guliyevashahana86@mail.ru

Antimikrob polimer materiallarin, o cumladan antibakterial polietilen (PE) olds
edilmasi yollarindan biri de polimerin tarkibina antibakterial gatqinin daxil edilmasidir [1].
istifade olunan tizvi antibakterial slavelorin cesidi genisdir, lakin tizvi antibakterial slavslorin
torkibinda halogenler, tiazollar, salisilatlar, morfolin téremaleri va s. kimi komponentlor istirak
edir.

Polietilenin ve ondan hazirlanan kompozisiya materiallarin gatismayan cehatlarinden
biri de mikroblara gargi mugavimat gostare bilmamasidir. Bu, PE asasli mahsullarin,
xususan tibde ve gida sanayesinda genis istifade olunan avadanliglarin, cihazlarin ve
gablasdirma materiallarinin suratle dagilmasina ve hatta mikrob manbalarina ¢evrilmasina
gatirib ¢ixarir [2, 3].

Bioloji aktiv elaveler kimi terefimizden sintez edilon (orto-, meta-, para-)
karboksifenilmaleinimidler istifade edilmis [4], alde edilon polietilen kompozisiya
materiallarinin fiziki-mexaniki ve antibakterial xasselori tadqgiq edilmisdir. Antibakterial
gatqilarin 0.1-0.5%-i kompozisiyalarin fiziki vo mexaniki xtsusiyyatlerine ¢ox az tesir edir,
lakin onlara antibakterial xasselar asilayir. Alinan antibakterial kompozisiyalarin fungisid
xassalarinin da olmasi onlari davamli mantar mahsullari istehsali Ggln slverisli edir.

Fiziki vo mexaniki xtususiyyatloera gora alde edilon polimer materiallar istifads edilan
ilkin yUksak tezyiqli polietilendan heg¢ da agsagi olmur.

Yuxarida gosterilon (orto-, meta-, para-) karboksifenilmaleinimid birlegsmalarindan
0,5% salave olunmaqgla asagidaki tarkibda polietilen (PE) asasli KM alinmisdir: K1 — PE
komp.+orto-karboksifenilmaleinimid; K2 — PE komp.+ meta-karboksifenilmaleinimid; Ks— PE
komp.+ para-karboksifenilmaleinimid; Ks— PE KM

Alinan plastik materiallarin antibakterial xtsusiyyatlori test kultura olaraq Aspergillus
niger, A. chraseus, Penicillium cuclopium, Cladosporium herbarium, Fusarium moniliforme
ve F.oxysporium kimi mikromisetlaerden istifada edilmakla dyrenilmis ve miayyan edilmisdir
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ki, arasdirilan polimer kompozit materiallari ham bakterisid, hem da fungisid xUsusiyyatlarae
malikdir [5].

islenib hazirlanmis antibakterial kompozisiya materiallar esas etibari ile meigetds,
tibde, kimya ve neft sanayesinde qablasdirmada, muxtslif tabistli maddalerin naql
edilmasinda borularin va korroziyadan goruma maqsadi ile ortuklerin hazirlanmasinda
istifada oluna bilar.
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