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Cunres kanbuueBoii n 6apuesoi conei kapGokcnme'rwlaMuuoﬁnemnanxumbenona ¥ UX BAWAHWE HA CBOICTBA MOTOPHOrO Macna
Ac-11

[3. TyceiiHos, ax.H., HA. Anves, 4.d.x.H2, 3.B. maHos'
'BaKUHCKUIA roCyAaPCTBEHHBIN YHUBEPCUTET,
SNHCTUTYT XMMUM NPUCAZOK

Kntouesbie €10Ba; MOTOPHbIE MaCNa, NPYCAAKM, BHTUKOPPO3VIOHHBIE N MOIOWME CBOVCTBA, aNKUNGDEHON, TMAPOKCUAL! KaNbLMA U Bapus.

B yensix NoAyUEHUA NPUCAAOK C GHTUKOPPO3VNOHHBIMIA 11 MOIOLMMM CBOVCTBaMM NPEANOXEH NPOCTOM, 3KONOTUUYECKU YNCTIN Cnocob. Yka-
3aHHbIA CNOCO6 OCHOBAH Ha BBBMMOAEﬁGBMM rMAPOOKCHAOB LWEeNOYHO3EMENbHbBIX METANN0B C KapGOKCMMETMI‘IaMMHOMeTMﬂaﬂKVIAQ)eHOHOM, no-
Ny4EHHBIM PEAKUMEN NPOMBILINEHHOTO aNKMAGEHOAE € GOPMANBAETMAOM U AMUHOYKCYCHOM KUCAOTO.

V13yueHo BAaMAHWE CUHTE3MPOBAHHBIX COBAMHEHNI — KaNbLiMeBO 1 6apuesoii coneit KapBOKCMMETUNAMUHOMETUNANKUADEHONA HA BHTUKOP-
PO3uOHHbie 1 MotoLMe cBorcTBa Macia [C-11. YCTaHOBAEHO, UTO OHM OB6NAAAKOT BLICOKUMU aHTUKOPPO3UOHHLIMIA U MOOLLMMIA CBOICTBAMMU.
Tpu KOHLEHTPaLmK Npucaakm 2.5 % YCTPaHAETCS KOPPO3MOHHOCTL Maca AC-11. UICcea0BaHHbIE COBANHEHUA He YXYAWAIoT ApYTVIX CBOWCTB, B
TOM YUCie MHAEKCA BA3KOCTU 1 TeMNepaTypbl 3aCTbiBaHna uccredyemoro macna AC-11.

BbisBAEHO, 4TO KOMMO3UUMS, COCTOALAR M3 BapHEBOI COM KapBOKCUMETUAMUHOMETURAIKUADEHONE U Nprcaaky UXM-21 NpOAB/AET Bbl-
COKMe aHTUKOPPO3MOHHDBIE, AHTUOKUCAUTENBHBIE N Moowwne CBOWCTBA.

The synthesis of calcium and barium salts of carboxymethylamine-methylalkylpheriol and their effect on properties of AC

engine oil
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'Baku State University,

Znstitute for Chemistry of Additives
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The authors suggest a simple environmental-friendly method to obtain the additives with anticorrosion and washing properties.
Described method is based on the interaction of hydroxides of the alkaline-earth metals with carboxymethylamine-methylalkylphenol
obtained via the reaction of the industrial alkylphenol with formaldehyde and the aminoacetic acid.

The effect of synthesized compounds - calcium,and barium salts of carboxymethylamine-methylalkylphenol on the anticorrosion and
washing properties of 1C - 11 oil has been studied. It was established that they show high anticorrosion and washing performance. In 2.5%

concentration of the additive, the corrosion of IC -110il is eliminated. The compounds studied do not worsen other properties including
the viscosity index and freezing temperature of studied AC -11 oil.

It was revealed that the composition from barium salts of carboxymethylamine-methylalkylphenol and UXM-21 additive shows high
anticorrosion, antioxidation and washing properties as well.

Miiharrik yaglarinin keyfiyyatini yaxsilagdiran asqarlar sirasinda antikorroziya va yuyuculuq xassalo-
rina malik agqarlar xtisusi yer tutur. Bu moqgsad iigiin metallarin ditiofosfat, ditiokarbamat vo fenolyatlar-
dan istifads olunur [1]. Homin agqarlar bir ne¢o marhalali proses naticasinda alinir; onlarin istehsali za-
man dtraf mihiti ¢irklondiran tullantilar smalo golir. Masalon, J1d-11 sanaye asqarinin (dialkilditiofosfat
turgusunun sink duzu) istehsah zaman tullanti kimi zorarli hidrogen-sulfid ayrilir.

Sirtkii yaglarimin keyfiyyotini yaxsilasdirmaq mogsadils alkilfenollar asasinda miixtalif qurulusa ma-
lik asqarlar alinmisdir [1-71. Bununla bels, ¢oxfunksiyali xassaya malik asqarlarin sintezi yeno do aktual

problemdir.
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Senaye xgmmallarmdan — alkilfenol, formaldehid va aminosirks tursusundan istifado etmokla alinan
karboksimetilaminometilalkilfenol (HI'TIU-1) korroziya prosesina gars: effektli inhibitor tesirina malik
olmagqla yanasi, metallarin dagilmasinin qarsisim alan antiabraziv xasso do gostarir [8].

HI'TIU-1 asasinda miiharrik yaglari Gigiin goxfunksiyali asqar alinmasi iqtisadi cohatdon somoaralidir.
Bundar.1 basqa, galovi torpaq metallarin fenolyatlan siirtkii yaglarinin yuyuculuq xassasini, molekulunda
fenf)l hldroksili V3 azot atomu olan birlagsmalarin oksariyyati iss antioksidlosdirici, antimikrob va antikor-
roziya xassosini yaxsilasdirir [1].

Qeyd olunanlari nazars alaraq, bu isin mogsadi mitherrik yaglan iiiin goxfunksiyali xassays malik

olan asqarlar (karboksimetilaminometilalkilfenolun kalsium v barium duzlar) almaqdir. Homin duzlar
asagidaki reaksiya ilo sintez edilmisdir:

OH
N CH:-NH-CH:- COOH~ Me¢(OH):
OH OH
R
CH>~NHCH:>- C.0-M; s N
s 7 eo-(l:l-CH. NHCH:
o o
R R

(burada R=CH -C H,, Me=Ca, Ba)

Sintez malum iisulla aparilmisdir. 60 ml etil spirtinda hall edilmis 31 q (0.1 g-mol) karboksimetilami-
nometilalkilfenol (srimo temperaturu 72-74°C, molekul ¢okisi 305-310) iizarina 80-85°C temperaturda
kigik porsiyalarla 8.5 q (0.05 g-mol) barium hidroksid alava edilir. Reaksiya qarigigi 3 saat miiddstinda
qangdirtlir vo halledici distills olunur; reaksiya mahsulu 110-115°C temperaturda ¢ini kasada qizdirildig-
dan sonra distills su ila yuyulur va eksikatorda qurudulur.

Gostarilan tisulla hamginin karboksimetilaminometilalkilfenolin kalsium duzu alinmisdir. Sintez olun-
mus maddslarin gostaricilori cadval 1-ds verilmisdir.

Codval 1

; Tapilmigdir, %
Birlasmanin adh B

Karboksimetilaminometilalkilfenolun barium duzu

Karboksimetilaminometilalkilfenolun kalsium duzu 3.86 5.75

Sintez olunan maddslorin antikorroziya xassasi 140 °C temperaturda, 25 saat miiddatinda. 0.02 % mis
2-naftenat istiraki ilo JIK-2 cihazinda HAMH metodu ila (TOCT 20502-75, variant 2). yuyuculuq xassasi
1s9 I13B metodu (TOCT 5726-53) ilo dyronilmisdir.

Karboksimetilaminometilalkilfenolun kalsium (KF-Ca) va barium (KF-Ba) duzlarinin IC-11 yaginin
keyfiyyatins tasiri cadval 2-do verilmisdir.

Cadvaldan goriindiiyii kimi, KF-Ca vo KF-Ba birlagmalari 2.5 % qatihiqda antikorroziya va yuyuculuq
xassasi gostorir. Onlar [IC-11 yaginin xassalorini yaxsilagdirmaqgla yanasi, yagin 6zliiliik indeksina va
donma temperaturuna manfi tasir gostormir.
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Cadval 2
/1 , /1 Y 1 % /1 y
’ Ba B 3 :
Kinematik 6zliiliik, 100°C, mm?/s 11.2 11.6 11.1 1.4 10.9
Ozliilitk amsals 85 87 86 87 85
Donma temperaturu, °C -18 -18 -18 -18 -18
Yuyuculuq qabiliyyati, [13B, ball 1-1.5 0-0.5 1.5 0.5-1 5-5.5
Korroziya, g/m? 19.6 0.7 227 0.9 190
Stabillik, ¢okiintiiniin migdari, % 297 3.01 4.88 3.5 2.6
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Cadval 3

¢ q

Bsta 3 3

Kinematik dzliiliik. 100°Comm” s 1.5 10.9
mluk omsah 90 85
lli)umnu temperaturu, "C -18 -18

W_\uculuq qabilivyati. T13B. ball 0-0.5 5.5.5
mrmn_\u. qm’ 0.4 190
0.5 2.6

[?i;lhillik. ¢okiintiiniin miqdari. %o

TC-11 vagmm antioksidlagdirici xassasini da yaxgilagdirmaq tgtin KF-Ba vo MXII-21 sonaye
asqarindan istifada ctmakla kompozistya hazirlanmig va sinaqdan kegirilmisdir. Smagm naticalari cadval
3-da verilmisdir. Cadvaldan goriindityii kimi, 2.5 % miqdarinda KF-Ba birlosmasi vo 2.4 % miqdarinda
[IXT1-21 asqar1 yagin antioksidlogdirici xassasini yaxsilagdiraraq, ¢okiintiiniin miqdarini 0.5 %-2 kimi

endirir; bununla yanast yagin digor xassalari pislagmir.

Natica
Qalavi torpaq metallarmin hidroksidlari il reaksiyalari naticasinda karboksimetilaminometilalkilfe-

nolun kalsium va barium duzlari alinmisdir. Miiayysn olunmusdur ki, alinan birlosmalor 2.5 % qatihqda

JC-11 yagmin antikorroziya va yuyuculuq xassalarini yaxsilagdurir.
Toarkibinda 2.5 % karboksimetilaminometilalkilfenolun barium duzu va 2.4 % HUXII-21asqar olan

kompozisiya JJC-11 yagimn antikorroziya va yuyuculuq xassalari il yanasi onun antioksidlogdirici xas-

sasini da yaxsilasdirr.
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