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Cozpanme 6MOCTONKON CMa304HOM KOMIMOZMLIMM MOTOPHOIO Macita M-12B6 ANA CYyAOBBIX AVN3ENLHBIX ABUratenen

AP. HOcudosa
WHCTATYT XMMUM NPUCaA0K

KnioueBble c/10Ba: MOTOPHOE MacNO, CYAOBOW U CTaLMOHAPHBIA AW3€b, NPUCAAKa, BA3KOCT-Has NPUCaAKa, NakeT NpUCcaaok,
[LBecTpyKums, CMa3oyHas KOMNo3uums, 6uonospexaexme, 6vouna,.

CraTba NOCBALLEHa CO3AAHMIO BUOCTONKOM CMa304HOM KOMMO3NLMK MOTOpPHOro Macna M-12BB Ha ocHOBe MECTHOrO Cbl-
pb#, 3apy6eXHbIX NPUCaA0K, NAKeTOB NPUCAAOK, a TAKXKE MHOTODYHKLIMOHANBbHbBIX npucaaok cepun AKI, nosyuensix 8 pesynb-
TaTe KOHACHCALMY Ka/bLIMEBLIX CONEN C NKUAGDEHONOM, GOPMaIbAETAOM C PAasMUHLIMI AMUHAMM. Mpu paspabotke HoBbix
CMa304HbIX KOMMO3ULWMIA b1 MCMONb30BAHLI NPUCAAKM NOAMMETAKPUAATHOTO TvNa cepuw Viscoplex-8-450; -4-550; 2-670;
1-810 HemeLKol komMnaHuy Evonik u NpyBeAeHbl peayabTaTs! NCCNEA0BAHMIA X MEXaHUUECKOI 1 XUMUYECKOIH ACCTRYKLMIA.

A7 onpeaenena G1IoNIoTHECkow CTabUNLHOCTY HOBbIX CMa30YHLIX KOMMO3WLMIA BbUIN UCNIOJIb30BaHb! BUOLMAL! a-arii-B-
nitroeten, a-furil-B-nitroeten u ux rannoreHoeble NponssoaHsie.

Bb110 onpejeneHo, UTo Aobasnenme 6IOLMAOB He OKa3blBAET OTPULATENLHOTO BO3AEMCTBUA Ha M3MEHEHME AHTHOKMCN:
Te/IbHbIX, AHTUKOPPO3UOHHBIX NPOTUBOVZHOCHDIX, CMa3bIBAIOLLX M AP. BAXKHbIX JKCTYaTALIMOHHBIX CBOVICTB W XapaKTepucTvK
Macna.

Bbina cosgaHa 6voctabuibHas cMasouHan KOMMO3uuMs MOTOPHOTO Mac/ia M-12BB ANA CYA0BbIX Y1 CTALIMOHAPHBIX An3ened,
otBevaroLan Bcem Tpebosanmnam FOCT.

Development of biostable lubricant composition of M-12BB motor oil for marine diesel engines

AR. Yusifova
Institute for Chemistry of Additives

Keywords: motor oil, marine and stationary diesel, additive, viscous additive, additive package, destruction, lubricant
composition, biodeterioration, biocide.

The paper is dedicated to the development of biostable lubricant composition of M-12BE motor oil on domestic raw,
foreign additives, additive packages, as well as multi-function additives of AKI series obtained as a result of condensation
of calcium salts with alkylphenol, formaldehyde with vari-ous amines. During development of up-to-date lubrication
compositions the additives of polymethacry-late of Viscoplex-8-450; -4-550; 2-670; 1-810 seies of German Evonik have
been used and the results of studies their mechanical and chemical destruction presented.

For the specification of biological stability of new lubrication compositions a-aril-B-nitroeten, a-furil--nitroeten and
their hallogen derivatives have been used.

It was defined that adding biocides do not negatively effect the changes of antioxidizing, anticorrosion, antiwear,
lubricating and other significant operation properties and characteristics of the oils.

 Biostable composition of M-12Bb motor oil for marine and stationary diesels meeting all GOST requirements has been
developéd. ‘
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Motor yaglarmin istehsal tarixi sitrtkii yagla-
rnmn inkisaf tarixi ilo dl¢iilir. Motor yaglarun
quxdan gox miixtalif gesidlori mslumdur.'Bu takt
gostorir ki, har il motor yaglarimn gesidlori artir vo
miiasir texnikanin yaranmast ilo alagadar onlarin
ekoloji va iqtisadi cahatden samarali analoglarimn
yaradilmas! miirakkab problemlarin hallini qarsi-
ya qoyur. -

Dizellor digor daxiliyanma miihorriklerindon
¢oxgesidli konstruksiyalari, mixtolif istismar so-
raiti va bir nega kilovatla dlgiilon aqreqat giicii ilo
farqlonir. Texniki istismar sonadinda dizellordo
istifada edilocok yaglarin markas, onlarin dayisil-
mo miiddati va digar gostaricilor qeyd edilir. Di-
zel yaglarinda distillo, kompaund edilmis, yaxud
asag1 kiikiirdlii neftlarin qaliq komponentindan va
ke¢mis baza yaglarinin selektiv tomizloms varian-
tindan istifada edilir.

Motor yaglar ozlilliik va istismar Xassalorine
géra Society of Automotive Engineers (SAE) va
American Petroleum Institute (API) {izra tosnifat-
landirihr. Yaglarin ozlilik-temperatur xassalori
beynalxalq SAE J300 tosnifati {izra aparilir. On-
larin 100 °C vo moanfi temperaturdaki 6zliiliik
gdstaricilarina asaslamr. Motor yaglarinin totbiq
sahalari API tosnifatina asason miioyyanlosdirilir.
Bu tosnifat iizra yaglar miiharrikin konstruksiya
va istismar soraitindon asili olaraq ii¢ kateqori-
yaya (Grades) boliiniir: Reqular (adi), Premium
(yiiksak keyfiyyatli) vo Heavy duty HD (agir is
soraiti iiglin).

Kegmis SSRi-do va hazirda Rusiya Federasi-
yasinda motor yaglarinin tosnifatlandirilmas: ki-
ril harflari ilo isaralonir (A, b, B, I, [1), masalan
M-20A, M-20bn, M-10T, , M-10T, k , M-12By
vas.

Genis totbiq sahasi ila farqlanon gomi, teplo-
voz vo stasionar dizellorda istifada edilon M-12By
motor yag! indiyadek Azorbaycan Respublikasi
Neft Emali Zavodunda M-12BB ad: ile istehsal
olunur [1].

Bu yagin ilk siirtkii kompozisiyas: Asqarlar
Kimyas: Institutunun alimlari torafindon islonmig
va torkibindoki miixtalif funksional xassalari ta-
min edan asqarlar yeni daha tosirli, miiasir asqar-
larla ovaz edilmisdir. Bela ki, ilkin kompozisiyada
yagin torkibinda olan va uzun illar istifada edilon
UXII-101, Cb-3, UXII-21, depressator AsHUU
agqarlar yiiksokqalovili, asag kiilli alkilfenol,
formaldehid va miixtalif aminlorin kondenslos-
mis mohsulunun kalsium duzlari olan AKI seriyali
agqar va goxfunksiyal agqar paketlori ilo avoz edi-
lib va genis tadqiqatlar naticasinde M-12Bb5 motor

yagun bir sira yeni siirtkii kompozisiyalar yara-
dilmigdir 2, 3]:

- HXII-101, HXII-21,CB-3,
AsHHHU , [IMC-200A;

—HUXII-101, Id-11, KXT1-301, Viscoplex-2-670,
Viscoplex-5-309, TIMC-200A;

— SAP-2055z, AMT'-3, Viscoplex-2-670, Vis-
coplex-5-309, TIMC-200A;

— AKI-114, Id-11, C-400, Viscoplex-2-670,
Viscoplex-5-309, IIMC-200A.

Siirtkii kompozisiyalarnin tacriibi-sinaq nii-
munslarinin istehsalda olan emtss yagmin gosto-
ricilari ilo teloblora uygunlugu miioyyonlasdiril-
misdir.

depressator

Metodika

Yaglarm ozliiliik-temperatur xassslorini yax-
silagdirmaq Ugiin istifads edilon dzliiliik asqarlar
asas etibari ilo yiliksok molekullu polimer birlag-
molardan ibaratdir. Onlarin totbiqi vo se¢imi iizra
aparilan todqiqatlar gostorir ki, asqarlarin 6zli-
liik-temperatur xassolorinin tosirli olmasi ila ya-
nasi, mexaniki va termik davamliglarinin yitksak
olmas1 vacibdir. Bels ki, polimer oasash 6zliiliik
agqarlarmin destruksiyaya ugramasi yagin ozliilii-
yuniin asagi diismasina sabab olur vo onu istismar
tgtin yararsiz edir. Odur ki, ézlilik asqarlarmmn
diizgiin segimi olduqca miihiim vo aktualdir [4, 5].

Almaniyanin Evonik sirkstinin istehsal etdi-
yi polimetakrilat tipli Viscoplex-8-450; -4-550;
2-670; 1-810 va bu seriyadan olan 6zliiliik agqar-
lar1 Azorbaycan neftlorinin qarigigindan alman
(M-8:M-15) distilla yaglarinda todqiq edilmisdir
[6, 7].

M-12Bb motor yaginin yeni siirtkii kompo-
zisiyalarinin yaradilmasinda istifads edilon bu
asqarlarin mexaniki destruksiyasi Y3[H-2T dis-
perqatorunda 22 kHz titroma tezliyinds 60 daq.
milddatinde TOCT 6794-75, 3.6 bandi iizra to-
yin edilmisdir. Asqgarli yag niimunalorinin termik
destruksiyasi yliksok temperatur (200 °C-do) va 1—
12 saat orzinds aparilmigdir [8].

Ozliiliik asqarlarimin mexaniki vo termik dest-
ruksiyasiin miiqayisali sinaq neticalori sokil 1-do
verilmisdir.

Goriindiiyi kimi, Viscoplex-2-670, Viscop-
lex-1-810, Viscoplex 4-550 va Viscoplex-8-450
agqarlarin siaqdan sonraki 6zliliik gostaricilori-
nin ¢ox az daracads dayisilmasi onlarin mexaniki
va termik destruksiyalara qars1 yiiksok davamligi-
n1 gostarir.

Osrin ekoloji dovriine nazor saldiqda bizi shato
edan biitiin canli va cansiz alomin riitubst, tempe-
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8 Viscoplex 2-670
L]

Oultiliik doyisikliyi, %

60 dog
Mexaniki destruksiya

1 saat 4 saat 8 50

Termik destruksiya

Sokil 1. Ozliiliik asqarlarinin mexaniki vs termik dest-
ruksiyasimin miigayissli naticalori

ratur, iqlim vo digor miixtalif tabii tasirlor saba-
binden 6z istismar xassalarini itirdiyini miisahida
edirik. Yag vo siirtkiilor uzun miiddat saxlanil-
digda hamginin mikrobioloji zadslonmoys meruz
qalirlar. Mikroorqanizmlerin faaliyysti neft moh-
sullarinin par¢alanmasi vo onlarin metal konstruk-
siyalarinin siradan ¢ixmasina sabab olur.

Motor yaglarinin B grupuna daxil olan gami,
teplovoz va stasionar dizellor igiin M-12BB motor
yagmin tatbiq sahasinin genisliyi vo bdyiik hacm-
do istifadasi onun mikrob va bakteriyalara gars:
biodavamli kompozisiyasinin islanmasi sahasinds
tadqiqatlarin apartimasin aktual edir.

Aparnlan todqgiqatlar sirtki yaglarnimin tarki-

binds mikroorqanizmlori mohv edo bilon iizvi
birlosmolarin tssirinin Oyronilmasi, mikrobioloji
davamhg; artiran biosidlorin se¢ilmoasi vo onlarn
agqar kompozisiyalarina daxil edilmosi il yeni
biodavamh siirtkii kompozisiyalarmmn yaradilma-
sindan ibarotdir.

Todqiqatlar miixtslif funksional xassali agqar-
larin, habels baza yaglarinin molum T'OCT-larla
mikrob vo gobaloklors qarsi davamhiliq xasselo-
rinin tayinine asaslanmisdir. Milayyan edilmisdir
ki, baza yag1 vo tadgiq edilon asqarlar ayri-ayn-
liqda biodavamliliq xassesine malik deyil. Onlar
mikrob vo gobaloklarin tasirina tam meruz qalir
va zadalenir. Odur ki, biodavaml siirtkii kompo-
zisiyalarinn yaradilmast {i¢iin miioyyen torkibli
birlosmoalardan — biosidlordon istifads edilmolidir
[9]. Qeyd etmok lazimdir ki, biosid xassoli ¢ox-
sayl {izvi birlogmslorin yaglarda holl olan nii-
munalari oldugea azdwr. Biosid kimi mikroorqa-
nizmlora qarst davamliliq xasselorinin toyinindo
mineral yaglarda holl olan a-aril-B-nitroeten va
o.-furil-B-nitroeten va onlarin hallogenli téramala-
rindan istifads edilmisdir.

Nitroetenlorin siirtkii kompozisiyalarina daxil
edilmasi ilo miixtolif funksional xassali yiiksak
golovi adadi vo asagy kilo malik detergent-dis-
persedici AKI seriyali asqarlarin biodavamliqlari
tadqiq edilmisdir (cadval 1) [10].
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Cadvol 1
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M-8 Baza yag 3 28 28 32 1.1 12
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barium duzu inkigaf
AKI-114 - alkilfenolun formaldehid va Tam
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noaticalori

—
~ M-12BB yaginn yeni stirtkii kompozisiyalari-
S| nm biodavamliq xassalori cadval 2-da verilmisdir.
§ Miigayisali sinaglar tigtin bir sira materiallarda
X

sixinolindan etalon kimi istifada edilmisdir [11].

rinin neft yanacaglarini zodsloyan asas qrup mik-
roorqanizmlardon bakteriya (“Pseudomonas ae-
ruginosa”) va goébalok (“Cladosporium resinae™)
ii¢lin miioyyan edilmis TOCT-lar tizra mikrobio-
loji sinaglar: aparilmsdir (sokil 2) [12, 13].

Natico

Alinan naticalors ssaslanaraq M-12BB motor
yagmin son tocritbi niimunssine 0.25 % a-fu-
ril-B-nitroetenin daxil edilmoasi ilo yeni bioda-
vamli yag niimunasi islanib hazrlanmsdir: baza
yagt M-8:M-15 (60:50), AKI-114, Id-11, C-400,
Viscoplex-2-670,  a-furil-B-nitroeten,  Visco-
plex-5-309, IIMC-200A.

Miiayyon edilmisdir ki, biosidlorin slavs edil-
masi motor yagmin oksidlesma, korroziyaya qar-
s1, yaglayici xassasi va s. mithiim géstaricilarinin
dayisilmasine monfi tosir gostormir.

Belolikls, o-furil-B-nitroeten biosidini slava
etmoklo gomi vo stasionar dizellorinda istifads
edilon M-12Bb motor yagimn biodavaml siirtkii

} biosid kimi istifada olunan moalum biosid 8-ok-
|

Asqarlarm biosid va biosidsiz kompozisiyala- kompozisiyast yaradilmigdir.
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