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Abstract
The vehicle lubricant occupies upto 35% in a total lubricant market and engine oil occupies upto 77% in the vehicle lubricant

market in Korea. A suitable quality management of the circulating engine oil is necessary for driver and engine protection.
But, KS and synthetic engine oil products (involved over 30% synthetic oil) are exempt to any quality management under
Petroleum and Alternative Fuel Business Act. It is also known that synthetic oils such as PAO (poly alpha olefin) have ex-
cellent properties and performance like anti-wear, varnish control and oxidation stability than those of mineral oils. For this
reason, PAO has been used for an engine oil, rotary screw and reciprocating compressor in addition to heavy duty and other
extreme service applications. In this study, our research group analyzed the chromatogram pattern for the mineral oil, PAO
and mineral oil involved a typical ratio of PAO using SIMDIST (simulated distillation). In the SIMDIST chromatogram, the
mineral oil showed a broad peak, while PAO showed a sharp typical peak. Also the oil with a large viscosity grade exhibited
a long retention time due to the heavy molecular weight and high boiling point. In particular, the blended mineral oil with
20% PAO sample showed a distinctly different pattern compared to that of using the conventional mineral oil. For monitoring
PAO contents in distributing engine oils, we analyzed the SIMDIST for 27 kinds of engine oils which were popularly sold
in Korea. The analytic results indicate that all kinds of engine oils showed that PAO contents were below 20% in engine
oil products. Moreover, the PAO titled product was found to have a small amount of PAO. Thus, we conclude that the related
laws for the proper quality management of synthetic oils are needed to be established.
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Table 1. API Classification of
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Lubricant Oil

Group Saturates Sulfur VI*
Group 1 < 90% and/or > 0.03% 80~120
Group I > 90% and < 0.03% 80~120
Group 111 > 90% and < 0.03% > 120
Group IV Poly alpha olefins (PAO)

Group V All others not included above such as naphthenics, PAG*, esters

* VI : viscosity index, PAG : poly alkylene glycol.

Solventrefining

|

Table 2. Distributing Engine Oil for SIMDIST

Crude oil Minera Engine Oil Viscosit Engine type Grade
Base oil ngine Y g yp
Hydrotreating ‘ Final lubricant KIXX Gl 5W30 Gasoline  synthetic
Automotive oil . )
Industrial oil ZIC A SW30 Gasoline synthetic
Hyl(i(r)!;z;lill']l:;ns Sg:stl;itiilc KIXX GI FEX SW20 Gasoline synthetic
ZIC X7 5W30 Gasoline synthetic
Figure 1. Lubricant production process. KIXX Da 10W30 Diesel mineral
SDS000MAX 10W30 Diesel mineral
T 475,088 kLo AAEFS Helal Qlthl). Quarts 9000 Future GF-5 SW30 Gasoline synthetic
AL F@7el 71sd 7S A8 vlaR Edste] A ZIC X7 5W30 Diesel  synthetic
EE el slo, sl A e 41 s KIXX PAO w30 GDr synthetc
uE % _ Tr(mmeral oo A EAF TLeAAF o1 8 1—:—2]—‘%}/] G ZIC X7 5W30 Diesel synthetic
2 st Fejo] $d7](synthetic base oil)Z T-EEH W, THI7]H . :
= olu} 289 %@—g— woksl choral /‘é%(LHUH?_}‘J, G‘l‘ﬁ'\_@@ %_) ZIC X5 7.5W30 Gasoline mineral
3 S AUE R w9 Genuine S5W30 Diesel mineral
ot o7 &47)42E o dl(ethylene)o]L} 1-H4l(1-decene) 2t KIXX DI GJ-4 SW30 Diesel synthetic
& @ F(olefin) FENS] EEA|(monomen)S ZFAIF WHE PAO ZIC X7000 10W40 Diesel synthetic
(poly alpha olefin)7} tlEH o], PAOE $&-8AK] 27] F49] & KIXX PAO C3 5W30 Diesel synthetic
o} AR E S Hsh= 1A S8VFE 44 A3 4] Mobil 1 SW30 G/D synthetic
ke X eog V)RS ZE]i-elpoly butene), 2HlAl S-OIL SEVEN GOLD 5W40 G/D synthetic
(alkyl benzene), T]ol2~ElZ(diester), %28 oll2~H Z(polyol ester), KIXX PAO C3 5W40 G/D synthetic
EE YA AN=2FH(poly alkylene glycol) 5] UAINE T AFE-E]A] Quarts INEO 5W40 G/D synthetic
de Row deA 013]—[5 6]. Quarts RV 10W30 G/D mineral
Figure 1 WFAQ1 &8h Ae-d2 Hdshal glom, Af= Premium Engine Oil 5W30 Gasoline mineral
B 710" &8Vl H7HAIE 7stel AR AdnbE e 2 KIXX Turbo RV 10W40 Diesel synthetic
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v omemen - oA _ Premium Gasoline Engine Oil SW20 Gasoline mineral
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7172 F(Group V| YF+= F)st o™, E3] Group IV * G/D : Engine oil for gasoline and diesel engine (universal oil).
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Table 3. SIMDIST Analytic Instrument and Test Conditions
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Base 4 Base 6

Manufacture Thermo
Model Trace GC Ultra
Test Method ASTM D 2887

Column 10 m x 0.53 mm ID x 0.88 um

Oven Tem Trace GC Ultra Initial; 40 C, 1 min hold
ven temp. Increase; 15 C/min to 360 C, 10 min hold
Detector FID (370 C)
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* number (4, 6, 8) means viscosity grade such as cSt 4, 6, and 8.

Figure 2. SIMDIST pattern of pure mineral base oil and PAO.
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Figure 3. SIMDIST analysis for mineral base oil blended with PAO.
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Figure 4. SIMDIST analysis for distributed engine oil in Korea. To be continued
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Figure 4. Continued.
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