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Abstract

In the present study, the new oils were produced that compete with global oils, which
reflects a positive economic return for the Middle Refineries Company and the
reduction of imported oils in support of the national economy and the Iragi product
protection law with clarification of some basic terms and concepts for the production of
ready-made oils, which enables knowledge of the main points of evaluating oils.

As well as addressing the types of base oils from which ready-made oils are
manufactured, the way to obtain base oils of different levels, and the production units.

The reliance on research methods was on comparison with imported and manufactured
oils according to international certificates and in coordination with the Research and
Quality Control Department.

Laboratory experiments were conducted with different proportions for mixing until the
required results were reached and using laboratory devices to conduct the required tests
to meet the international standards.

Where several experiments were conducted by changing the mixing ratios between base
oils (SN-150, SN-500). In addition, changing the percentage of additives of viscosity
enhancer (V1) as well as changing the degree of pouring improver (PPD) while keeping
the ratio of the improver constant (MX-2171). Which is wt. 13.6%.

Final results were obtained for mixing ratios to obtain identical specifications for diesel
engine oil in conformity with international specifications, where the ratio of the MX-
5217 enhancer was around 13.6%, which is considered the main enhancer as well as the
viscosity enhancer, the ratio was 3.0% and the spillage reduction ratio was 1.5%. For a
mixture of base oils, it was for the base oil SN-150 up to 18.0% and for base oil SN-
500, the percentage was 36.9% knowing that all the aforementioned percentages are
weight ratios.
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[1] el S s g3 o199 (o shna (1) J322

Category Status Service

SN Current Introduced in October 2010 for 2011 and older vehicles to provided
high temperature deposit protection for pistons. More stringent sludge
control, and seal compatibility. APl SN with resource conserving
matched ILSAC GF-5 by combining APl SN performance with
improved fuel economy.

SM For 2010 and older automotive engines.

SL For 2004 and older automotive engines.

SJ Current For 2001 and older automotive engines.

SH

SG

SF

SE

SD

SC Obsolete | Caution — not suitable for use in gasoline-powered automobile engine

SB built after 1979.

SA
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[1] Josad) S e g 3l 1Y) (5 gha (2) Jst>

Category Status Service

CK-4 Current | CK-4 describe oils use in high-speed four-stroke cycle diesel engines
designed to meet 2017 model year on- highway and tier 4non road exhaust
emission standard se well as pervious model year diesel engine. These oils
are formulated for use in all application with diesel fuels ranging in sulfur
content up to 500 ppm (0.5% by Weight). However, APl CK-4 oils are
designed to provide enhanced protection against oil oxidation, viscosity

loss due to shear.

ClJ4 For high-speed four-stroke cycle diesel engines designed to meet 2010

model year on- highway and tier 4non road exhaust emission standard.

Cl-4 Introduce in 2002 for high speed, Four- stroke engines designed to meet
Current | 2004 exhaust emission standard implemented in 2002. CI-4 oils are
formulated to sustain engine durability where exhaust gas recirculation
(EGR) is used and intended for use with diesel fuels ranging in sulfur
content up to 0.5% weight.

CH-4 Introduce in 1998 for high speed, Four- stroke engines designed to meet

1998 exhaust emission standard.

CG-4

CF-4

CF-2
CF
CE

CD-Il' | Obsolete | Caution — not suitable for use in most diesel-powered automobile engine

CD ]
ce built after 2009.

CB
CA
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[4] ZU ddas 8 4 plhaall CilBLAY) pa ubed) Cign ) 7 el Aol Ay giall dnaadll (4) Jo>

APl Cl-4 SAE 15W-40

Additive Function % wt
SN- 150 b w3 52.40%
SN- 500 b S ) 27.00%

s Jhall g it 300 Jady g2l g (oo ) Cuuaal)
(-30C°/170C°) Jarll (s ) Al s2al) g 55
MX 5217 4 gl ) daglia 30435 13.6%
) e LAY
Jard) oL a3 ducaalald) Jaans

MX 4106 4 93 e 6.80%

MX 4333 LSl Ay 43 Cpuna 0.20%

Total 100%

[ 5] Cl-4 £13) (5 ghusay J 52l S jaa Ciy j Clinal 94 (5) Joa

Property CI-4 diesel engine oil
SAE viscosity grade 10w-40 15w-40
Kinematic viscosity (mm?/s) @ 100C° 14.92 Min. 14.83 Min.
Pour point -34 Max. -30 Max

High temp. and high shear viscosity

3.75 3.99
(150C°,106s-1), mPa.s

Base number, mg KOH/g 9.8 9.92
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Formulatio | Blend oil | Blend oil | Blend oil | Blend oil | Blend oil | Blend oil | Blend oil | Blend oil
n W% 1 2 3 4 5) 6 7 8
MX - 5217 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6
V. 2.5 2.5 2.5 3.0 2.5 2.5 3.0 3.0
P.P.D 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5
SN 150 00 6.0 9.0 10.0 10.5 13.0 13.0 18.0
SN 500 82.9 76.9 73.9 71.9 71.9 69.4 68.9 63.9

Waabaie | a3 il 5 Aipal) BIAY i (g Ay glhad) i) e Jsmsl) o3 Blend NO.8™
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[8]Aallall ciliua) gall pa 43 jhal) 5 L yiida Lgule J guaall a3 Al cliial gall (8) Jga

Property Blend oil 8 Lalle ) cliual g
Vis. C.St. @ 100C° 14.20 14.83
V.1 184 160
Pour point -33 -39
Coc Flash point C° 222 230
T.B.N. mg KOH/qg oil 11.38 10
Sul. Ash % wt 1.37 1.2
MRV C.P. @ -25C° 50,000 40,000
sclaliigy)

O il dmans Gt ) ddlial 4 5510 e (gaba®) 2 93 pe (Sl Al 5303 g )z ) Jea il o
Gl 58 paa il il aen @l ) ddlial dlginunt a B g o gl Alas 38,4058 ala i)
e B8 JS Juadl &= i s Cus o el ) ) iin) S5 83 ) glall gy 31 Avssdlio SR (e giial)
Ca 0 13 ) Al (s sanll g wa lld ) il il Jamd) ) J gemnll 4S5 (8) sl

AR

Slaal Ledll J s sl camgy (Al 5 o3 Adal 50 (8 aSla A5 3l Si5e ey 1Vis. C.St. @ 100C° -1
Gun QLY X g Gl G g W Al WA s juat 315k (o Lo oS0l J g Lalle Cy 3l ddial 5a
Ll aiaall 30 A 3 e i A iomal) 30 A 300 S

Do) (S ) Y As gl s bl gash e 4 WSadl A Al s dalas VUL 22
da 0 24 sy o piead) cu U ddcal sall o3 o a1 yise e T il 180 g 43,80 ALYl
Sl ane gl Aa jy Je s il Lala W 50l () oS5 28 9 A gaiall 3 gaad) paa 40l W) Apallal) daial sl e

e pSadll 2y g Auaddiall 3 ) jall il ja (A o5l sleadl aoal Hdise a5 Gl A )y :Pour point -3
O ddna (52 (e Jend g ST A8LaaVL ) i) (Sar Loanl s Gl da ) Cpuss ddlial (50 5k (e
Lalle piadl cy il ddal gall e 4y B giiadll ¢y 3l ddial gall 028
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& e bae @l dala (8 il A sl pdise a5 pasll 4 0 :Coc  Flash point °C -4
3 gall JlE5 3 5k (e Lgr Sl G g & il ol Jal 35 e Bliall daga a5 ol 5 )0 ja da j0 g3 )|
Aailly ddial sall o2 o) el Sall BN o 325k o () o An g5l Lo i a5 5 (8 A0aad)

Al gaal) 3 gaall ez 43Sl g il j0 8 3 g Agallall ddial gall (1 B sl y 3

daasall Aol Cpaa el Cpuadll Adlal sa J Y1 dan JIA (e L oSl S g @) JAT Jaal)
iald g8y ) dpae 3 geall Lol La 13 T.B.N. Boster 48lial (3 yh (e 5l dxtiaall 4< 40 (8
Aallal) ddia) gall Jan Ay B aiiaall 3l Adial gall o2 (5 Cua Cy HSI) e 368 g0 Jand Al SIS jaall (e

Calhia g idial daiaall S AN 8 e Baasall g Ao gllaall A8l A aasd Jiad s :Sul. Ash % wt -6
o8 o)) epubaa¥) Grusall Al 5y Hh e Lo oSaill a5 ) Jals 3l Jae oW ) iaY) ke i

o2 A <yl Jedd lecal 25 °C 5 s die dag5lll ds 0 Hd5e a5 MRV C.P. @ -25 °C -7
(LS5 Agallall i sl (e 81 piaall 31 Al Al sl 3 () . Amiiiall 55l iy
AEa) 1 sa V) b Anla Amiiial) il 53 ) g 53 Ay s ) Ailal Ayl 3 50

-é"‘é‘d\ Joall S jaa )y & bl T 52 (9) Jsaall -8

£13Y) il glena G J ) S jaa iy ) geiial cilagall el (9) Jsia

A5l anl au FRATFHY gl Al e ENSURRT
s J8216,000 s 82,000 s 82,500 CH-4
s 222,000 | Als Ll 2,500 s Ji23,100 Cl-4

GULAY) st (el g Ay slasSl SlaLal) udi aladiul &3 () 6ST o K Al 4y gludia 2LY) CalS o) Lale
A Sl s g il dpnailly OIS il Sy s ala¥) gy Al BlAl s CaBAl oS

o S s At
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a8 A 13,690 AdlaY) A 48l La g 5000$ 51k MX 5217 cmenall piills plall jas -
(SHoe ) 800 Jie ALy

Jiay 2l e (8 A 30 AdLia¥) A 43l Laa s 6000$ 512 V. Gmenall Apndlly Glall jas -
SHloe D 216

a8 N ] 504 ALaY) A 43 Lay 5 5000$ sl b SV As o sl By hall jan -
SAoe i 90 Jid aslay)

3 R s Rl iy o iall anl gl Sl s L sk w5 (e i 1100 L) ¢ sene
Aol clas Ul cilarall Gy Gl Gl Ll Cilma B e L 2000 (5 sl (53015 L)
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