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Xiilasa. Sulfonat agqarlarinin tesir effektini artirmaq mogsadi ilo onlarin M-8
neft yagi vo alkil (C20-C3o) toluol qarisigi asasinda alinmasinin miimkiinliiyti 6yra-
nilmigdir. Gostoarilmisdir ki, garisiq xammalin sulfolasmasi prosesinds sulfotursu-
larin ¢iximi 89-95%, turs qudronun miqdari iso sulfolagsmis neft yaglarina nisboton
40-45% asagidir. Neytral sulfonatin gostaricilarina ilkin xammal qarisiginda ingre-
diyentlorin nisbatinin tosiri Oyronilmis vo tolob olunan agqarin alinmasi tiglin sorait
miioyyan edilmisdir. Laboratoriya sinaqglarin naticalori gostermisdir ki, neytral, orta
Acar sozlor: neft yagi, alkiltoluol, | — vo yliksok golovili yarimsintetik kalsium sulfonatlar1 yiiksok fiziki-kimyovi,
yarimsintetik sulfonatlar, funksional xassoloro malikdir vo miiasir tolobloro cavab verirlor. Neytral sulfonat
yuyucu-dispersedici asqarlar, ¢ixima, aktiv maddonin miqdarina, dispersedici xassalora goro neft mongoli NSK
motor yaglari, funksional xassalor | sulfonatindan vo OLOA 246B asqarindan iistiindiir. Orta vo yliksok golovili agqar-
lar fiziki-kimyovi vo yuyucu xassolorino gore neft monsoli C-150, C-300 amtoo
sulfonatlarla vo Xaytek 6060M asqarla eyni soviyyado oldugu halda, dispersedici,
korroziyaya, oksidlosmaya qarsi stabilliyo goro analoqlardan tistiindiirlor.

Almmus yiiksok golovili asqarin istiraki ilo keyfiyyat gostoricilorine gors irali
stiriilan taloblars cavab veran M-10I" tipli tacriibi motor yagi islonilmisdir. Yarim-
sintetik sulfonatlarin yiliksok effektliyi onlarin miasir motor yaglarinda yuyucu-
dispersedici komponent kimi istifade etmoys imkan verir.

Giris. Hal-hazirda diinyanin aparict sirkatlorinin istehsal etdiyi motor yaglarinda miixtalif
funksional tasiro malik asqarlarin balanslagdirilmis paketlorindon istifado edilir [1]. Bu asqarlar yag-
larin miiasir toloblors uygun yuyucu, dispersedici, korroziyaya, oksidlogsmoya, yeyilmoyo va s. xas-
solorini tomin edir [2]. Totbiq olunan biitiin ndv asqarlar arasinda daha ¢ox yayilmis metalsaxlayan
alkilsalisilat, sulfonat, alkilfenolyat tipli yuyucu-dispersedici asqarlardir [3]. Gostorilon asqarlarin
tosir effektliyi onlarin kolloid qurulusunun xiisusiyyatlorindon asilidir. Son illorin elmi adobiyyatin
tohlili gostarir ki, motor yaglarin yaradilmasinda asason yiiksok galavili (galovi adadi 150-400 mq
KOH/q) yuyucu-dispersedici asqarlar istifado edilir [4].

Gostorilon ndv asqarlar icerisinds mineral yaglar vo sintetik alkilaromatik karbohidrogenlor
osasinda istehsal olunan miixtalif golovili sulfonatlar xiisusi yer tutur. Miiasir toloblore goro bu as-
qarlarin torkibindoe aktiv maddonin (metalsulfonatin) miqdar1 28% az olmamalidir. Bu toloblors ca-
vab veron neft mongali sulfonatlarin alinmasi ti¢lin miirokkob vo ¢oxmaorhalali texnologiyadan istifa-
da olunur. Bu zaman otraf miihiti ¢irklondiran tullant1 kimi xeyli miqdarda turs qudron amalo galir
(bazi hallarda 20%-kimi).

Sintetik alkilaromatik karbohidrogenlor osasinda alinan sulfonatlar yiiksok fiziki-kimyovi vo
funksional xassoloro malik olmaqla yanasi, hom do adi soraitdo gat1 maddaslor olub, naql olunma
qabiliyyatino malik deyirlor. Buna goro onlara sulfotursularin neytrallagmasi morholosindo duru-
lagdiric1 kimi miioyyon yaglar olava edilir, bu da 6z ndvbasindos asqarlarin bozi gostoricilorin (maso-
lon, ranginin) pislosmasina sabab olur.

Tadgiqatin maqsadi yiliksok tosirli sulfonat tipli yuyucu-dispersedici asqgarlarin alinmasi vo
todqigindon ibaratdir.

Mbasalonin halli. Qeyd olunanlar1 nozors alaraq, Asqarlar Kimyas1 Institutunda bu tip asqar-
larin alinmasi tigiin orijinal iisul islonilmisdir [5; s.77-82]. Bu iisulun mahiyyati ondan ibaratdir ki,
baza yag1 avvalcadon sintetik alkilaromatik karbohidrogenlorin sulfolagmasi moarhslasinds slave
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edilir, neft vo sintetik sulfotursularin qarisiqlari alinir, onlar kalsium hidroksidle islomokls neytral
sulfonata cevrilir. Goriindiiyili kimi, yarimsintetik sulfonatlar sonayedo istehsal olunan neft mongoli
asqarlardan forqli olaraq bozi morhololordon yan ke¢moklo (sulfotursularin spirtlo ekstraksiyasi,
duzlarin doyisma reaksiyasi vo s.) nisboton sado texnologiya ilo alnir [6].

Bu isigamatdo asqarlarin alinmasi moqsadi ilo M-8 baza yag1 va alkiltoluoldan ibarat yarim-
sintetik xammal garisigindan istifado edilmisdir. M-8 yagi Baki neftlorinin qarisigindan alinir vo
tarkibinde mono va bitsiklik alkilaromatik karbohidrogenlorin miqdar1 18%-dir. Sintetik xammal ki-
mi gotiiriilon alkiltoluol toluolun Cz-Cso fraksiyali a-olefinlorlo aliiminium xlorid katalizatorunun
istiraki ilo molum tisulla [7; s.242-244] alkillosmosindon alinir vo asagidaki fiziki-kimyovi gostorici-
loro malikdir: sua sindirma amsali np?°- 1.4750; 20°C-ds sixliq, kg/m3- 860,7; molekul kiitlosi - 435.

Sintez edilmis alkiltoluol vo M-8 baza yaginin qaris1g1 benzin hoalledicisinds (1:1 nisbatinda)
98% -li sulfat tursusu ilo 35-40°C temperaturda 2 morhalodo sulfolasdirilir. Sulfotursularin ¢iximi
85-95%, turs qudronun miqdar iso shomiyyatli dorocodo (40-45%) azalir. Alinmis sulfotursularin
garigig1 70-75°C-do kalsium hidroksidin 20%-li sulu mohlulu ilo neytrallasdirilir. Son marhalado
temperatur 125-130°C ¢atdirilaraq reaksiya mohsulu qurudulur, alava benzinds hall edilorok mexa-
niki garisiglardan azad olunur va holledici qovulur. Neytral sulfonatin ¢iximi 86-91%. ilkin xammal
qarisiginda ingrediyentlorin nisbatinin aktiv maddonin miqdarma vo neytral sulfonatin basqa gosto-
riciloring tasiri dyranilmis vo miioyyon edilmisdir ki, talablora cavab veran asqarlarin alinmasi tigiin
mineral yagin torkibing alave edilon sintetik xammalin miqdar1 30-40% olmalidar.

Orta vo yiiksok golovili (C-150 vo C-300 tipli) asqarlar neytral sulfonatin kalsium hidroksidin
istiraki ilo toluol holledicisindo promotor metanoldan istifads etmoklo 40-45 °C-ds karbon qazi ils 1
saat miiddatinds karbonatlagma reaksiyasi naticosindo alinir.

Sintez edilmis PSKa (neytral), PS-1504 (orta golovili) vo PS-3004 (yliksok golovili) agqarlar
tiind gohvoyi mayelordir. Onlarin fiziki-kimyovi vo funksional xassalori standart tisullarla 6yronil-
migdir [8]. Yuyuculuq xassasi I13B qurgusunda TOCT 5726-2013, 250°C-do dispersedici xassalar
molum metodla [9; s.120-121], oksidlosmoys gars1 davamliq xassolori JIK-HAMMUM cihazinda
200°C-ds 30 saat arzindo TOCT 11063-77, korroziyaya qarsi xassalori homin cihazda 25 saat orzin-
do 140°C-do TOCT 20502-75 tayin edilmisdir.

Alinmis orta vo yiiksok goalavili agqarlar kalsium karbonatin yagda neytral sulfonatla stabillos-
dirilmis kolloid dispersiyasindan ibarotdir. Kolloid stabilliyi homin asqarlarin 15% distillo suyu ilo
110°C temperaturda 4 saat orzinds islomoklo molum tisulla [10] toyin olunur. Pargalanmis mohsullar
holledici ilo durulasdirilir vo amolo golon ¢dkiintiidon ayrilir. Halledici qovuldugdan sonra golovi
adadi tayin olunur. Kolloid stabilliyi olaraq agqarin golovi adadini ilkin galavi adodine nazaron azal-
masinin faizlo gostaricisidir.

Asqarlarda aktiv maddonin miqdar1 maye adsorbsiya mikroxromatoqrafiya yolu ils toyin edil-
migdir.

Tacriibi sulfonatlarin ilkin laboratoriya sinaqlarinin naticalori cadval 1 va 2-do gdstorilmisdir.
Miiqayise iigiin homin codvallordo miirokkob texnologiya ilo laboratoriya soraitindo M-8 yagindan
alinmig NSK, neft mongali omtos C-150, C-300 asqarlarinin vo xarici analoglar — OLOA 246B vo
Xaytek 6060M sulfonatlarinin gostoricilori verilmisdir. Gortindiiyli kimi, tocriibi yarimsintetik sul-
fonat agqarlar yliksok fiziki-kimyovi, funksional xassolora malikdir vo bu tip asqarlara irali siiriilon
toloblora cavab verir. Homin agqarlar 5% qatiligda yaglarin yuyucu, dispersedici, neytrallasdirici,
korroziyaya, oksidlosmoyo qarsi xassalorini oshomiyyastli doracods yaxsilagdirir. Masolon, asqarsiz
yagda yuyuculuq xassasi 5,0-6,0 ball oldugu halda, sintez edilmis sulfonatlarla bu gdstorici 0,5-0
ball toskil edir. Neytral yarimsintetik sulfonat PSKa: ¢ixima (93 va 38%), torkibindoaki aktiv madde-
nin miqdarima (44,3 vo 41%), dispersedici xassayo gora (47 vo 40%) NSK neft sulfonatina va eloco
do OLOA 246B agqarina goro daha yiiksok gostaricilora malikdir.

Alinmis orta — va yiiksok golovili asqarlar fiziki-kimyovi vo yuyuculuq xassoalorino goro sona-
yeda istehsal olunan analoglarla eyni soviyyoads oldugu halda, dispersedici, korroziyaya, oksidlos-
moyo qars1 stabilliys gora onlardan iistiindiirlor. Belo ki, PS-1504, PS-3004 asqarlar ti¢iin 250 °C-do
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dispersedici xassolor 68 va 80%, C-150 va C-300 amtos asqarlar iiclin bu gostorivi miivafiq olaraq
60 va 70% toskil edir. 2 sayli codvoldon goriindiiyli kimi, tocriibi goalovili agqarlar suyun tesiring
qarst yiiksok kolloid stabilliyine malikdirlar (83 va 94%).

Cadval 1
Neytral sulfonat agqarlarinin fiziki-kimyavi vo funksional xassalori
Neytral sulfonatlar
Gostaricilor
PSKat NSK OLOA 246B
Cixim, % gotiirtilon xammal goro 93 38 -
Qolavi adadi, mq KOH/q 24.6 22 23
Aktiv maddenin miqdar1,% 443 41 41.1
Sulfat kiiliiniin miqdari, % 8.7 8.2 8.6
Mexaniki qarisiglarin miqdari, % 0.05 0.08 0.1
I13B qurgusunda yuyuculuq xassesi, ball” 0.5 0.5 0.5
250 °C dispersedici xassasi, % " 47 40 40
*M-11 yag1 5% asqar ila
Cadval 2
Miixtolif goalovili sulfonat agqarlarinin fiziki-kimyovi vo funksional xassslori
Orta- vo yiiksok goalovili sulfonat asqarlari
Gostaricilor
Xaytek
PS-1504a C-150 PS-300at C-300 6060M
Qolovi adadi, mq KOH/q 153 152 303 303 142
Aktiv maddenin miqdar1,% 323 29.5 31.2 30.9 32
Sulfat kiiliiniin miqdari, % 23.4 23.1 43.1 42.9 23.1
Mexaniki qarisiqlarin miqdari, % 0.04 0.07 0.05 0.09 0.05
I13B qurgusunda yuyuculuq xassasi, ball® 0 0.5 0 0 0.5
250 °C dispersedici xassosi, % " 68 60 80 70 60
Qurgusun {izarinds korroziya, q/m?* 65 78 56 90 85
Cokiintiinii omolo qgatiron induksiya
dovriine gora davamliliq, 30 saat 0.5 0.7 0.1 0.3 0.6
miiddotinds ¢ékiintiiniin migdari, %"
Kolloid stabilliyi, % 83 75 94 90 76

*M-11 yag1 5% asqar ila

Boazi keyfiyyot gostoricilorino gors yarimsintetik sulfonat agqarlart hamginin Xaytek 6060M
sulfonatindan tstlindiirlor. Masalon, PS-150a;, PS-3004 asqarlarin yagda 5%-1i niimunslari {i¢iin qur-

gusun lizorindo korroziya 65 vo 56 g/m?, Xaytek 6060M asqari ti¢iin 85 q/m? toskil edir.

Miixtoalif qolovili agqarlar arasinda daha effektli PS-3004 yuyucu-dispersedici agqarin istiraki
ilo avtotraktor dizellorinds istifado edilon M-10I tipli motor yag: islonib hazirlanmisdir. Homin
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yagin ilkin laboratoriya sinaqlarinin naticalori cadval 3-ds verilmisdir. Ragomlordon gériindiiyii ki-
mi, M-10I"2 tocriibi yag1 yaxsi fiziki-kimyovi, funksional xassolora malikdir vo bu tip yaglara iroli
stirilon talablora cavab verir.

Cadval 3
M-10I"2 tacriibi yagn fiziki - kimyavi va funksional xassalori
M-10I"2 motor yagi
Gostoricilor
norma tacriibi

100 °C — da kinematik &zliiliik, mm?/s 11+£0,5 11.2
Ozliiliik indeksi, az olmamali 85 90
Sulfat kiilii, % ¢ox olmamali 1.65 1.54
Qolavi adadi, mq KOH/q, az olmamali 6,0 8.0
Alisma temperaturu agiq butada, °C, asag1 olmamali 205 207
Donma temperaturu, °C, yuxari olmamali -15 -15
I13B qurgusunda yuyuculuq xassasi, ball, ¢ox olmamali 1.0 0
Cokun.t.unu gmele gatiran induksiya ddvriine gore davamliliq, 40 Davam gotirir Davam gotirir
saat miiddatinda
C1 va ya Cz qurgusun ldvholords korroziya, g/m?, gox olmamali 20 Yoxdur

Noatico. Mineral yag vo alkilfenol garigigi asasinda nisbaton sads texnologiya ilo miiasir tolob-

lora cavab veran yiiksok tasir effektino malik miixtslif golovili sulfonat asqarlar1 alinmisdir. Bu pro-
sesdo turs qudronun miqdar1 shomiyyatli doracods azalir, osas mohsulun ¢iximi artir. Yiiksok qolo-

vili

yarimsintetik kalsium sulfonatindan yuyucu-dispersedici komponent kimi istifads etmoklo

yiiksok keyfiyyotli M-10I"; tocriibi motor yagi yaradilmigdir.
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SULFONATE ADDITIVES FOR MOTOR OILS
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Abstract. In order to increase the effectiveness of sulfonate additives, the possibility of obtaining them based on a
mixture of M-8 petroleum oil and alkyl (C20-Cso) toluene has been studied. It was shown that the yield of sulfoacids in
the process of sulfonation of mixed raw materials is 89-95%, and the amount of sour tar is 40-45% lower than in sul-
fonated petroleum oils. The effect of the ratio of ingredients in the initial raw material mixture on the indicators of neu-
tral sulfonate has been studied and the conditions for obtaining the required additive have been determined. The results
of laboratory tests have shown that neutral, medium- and highly alkaline semi-synthetic calcium sulfonates have high
physico-chemical, functional properties and meet modern requirements. Neutral sulfonate is superior to oil-derived
NSK sulfonate and OLOA 246B additive in terms of yield, amount of active substance, and dispersing properties. Addi-
tives with medium and high alkalinity are at the same level as petroleum-derived C-150, C-300 commodity sulfonates
and Hightech 6060M additive in terms of their physico-chemical and detergent properties, while they are superior to
analogues in terms of dispersing, corrosion, and oxidation stability.

Experimental motor oil of M-10Gz type, which meets the requirements for quality indicators, was developed with
the presence of the obtained highly alkaline additive. The high effectiveness of semi-synthetic sulfonates allows their
use as a detergent-dispersant component in modern motor oils. tipli tocriibi motor yag: iglonilmisdir.

Keywords: petroleum oil, alkyltoluene, semi-synthetic sulfonates, detergent-dispersing additives, motor oils,
functional properties.

CYJb®OHATHBIE ITIPUCAIKHU K MOTOPHBIM MACJIAM

K.A.Canmanosa!, ILIII.Mawmenosa?, C.M.Benuesa?, U.JI. Kyn1anues?, U.A.Canup3ane?
! Asepbatioscanckuii 20cyoapcmeenuiii nedazo2udecKutl yHusepcumen
2Unemumym Xumuu Tpucadox Munucmepcemea Hayxu u Obpazosanus Asepbaiioscarnckoti Pecnybauxu

Pe3rome. C 1ienpro moBbImeHNs 3G PEKTUBHOCTH CyIb()OHATHBIX MPUCATOK HCCIEI0BaHA BOSMOXXHOCTh MX IOJyde-
HUSI HA OCHOBE CMEIIAHHOTO CHIPhs - HersiHOTO Macna M-8 u ankui (Cz0-Cso) Tomyomna. [TokazaHo, 4To npu cynbhu-
POBaHHMM CMEIIAHHOTO CHIPBSI BBIXOA CYNb(OKHUCIOT cocTaBisieT 89-95%, a coieprkaHne KHCIIOTO TyIpOHA HIXKE, YEM
pu cyiabGupoBaHud HepTsIHOTO Macia Ha 40-45%. MccnenoBaHo BIUSHUE COOTHOIICHHUS MHTPEIUCHTOB B MCXOTHON
CMECH Ha TOKa3aTeau HeHTpaabHOro Cyiah(hOHATa M HAWIEHBI YCIOBHS I MONYYSHUs] MPHUCAIKU TpeOyeMoro kaue-
cTBa. Pe3ynbTaTel 7a00paTOpHBIX HCHBITAHWI MOKAa3ald, YTO HEHTPAIbHBIA, CpedHe- M BBICOKOLIEIOYHBIC MOIY-
CHHTCTHYCCKUC CyJ'II)(bOHaTbI KaJbl A 06na)1a10T BBICOKMMU (bI/ISI/IKO-XI/IMI/I‘IeCKI/IMI/I, (byHKIlI/IOHaJ'IbHI:IMI/I CBOMCTBAMH U
COOTBETCTBYIOT COBPEMEHHBIM TpeOoBaHUsIM. HelTpanbHbIil Cynb(OHAT MO BBIXOMY, COJACPKAHHIO aKTUBHOTO BeLle-
CTBa, JUCIIEPIUPYIOIINM CBOWcTBaM npeBocxomut HedrsiHOM cynbponar HCK u npucanky OJIOA 246B. Cpenne- u
BBICOKOIIIEJIOYHBIE TPHUCA/IKU MO (PU3UKO-XUMUYECKUM M MOIOIIMM CBOMCTBAM HaXOJsTCS HA YPOBHE TOBApPHBIX HE(PTS-
HBIX cynbgoHaroB C-150, C-300 n npucagku Xaiitek 6060M, a 1o IucreprupyomnmM, IpOTHBOKOPPO3HOHHBIM CBOM-
CTBaM M CTaOMIBHOCTH MPOTHUB OKHCICHUS MIPEBOCXOIAT aHAJIOTOB.

C ucnonp3oBaHNEM Pa3pabOTaHHON BBICOKOLIEIOYHOW MPUCAIKU IPUTOTOBIEHO OMBITHOE MOTOPHOE Macio M-
10I"2, KoTOpOE MO MOKa3aTeNsIM KadeCTBA COOTBETCTBYET NMPEABABIAEMBIM TpeOoBaHMSAM. Bricokas s3¢ddextuBHOCTH
MIOJTYCHUHTETUYECKHX CYJIb(OHATOB TTO3BOJISIET UCIIOIB30BATh X B KAUECTBE MOIOIIE-JUCIEPTUPYIOMIETO KOMIIOHEHTa B
COBPEMEHHBIX MOTOPHBIX Maciax.

Knrouegvie cnosa: negpmanoe macno, ankuimonyon, norycunmemudeckue CyibQonamoi, mouje-oucnepeupyouue
npUcaoku, MOmopHvle MAcia, PYHKYUOHATbHBIE CEOLICMEA.
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