Appl. Chem. Eng., Vol. 28, No. 6, December 2017, 714-719
https://doi.org/10.14478/ace.2017.1102

Article

(2017 92 28Y < 2017 102 199 A4} 20179 102 259 A=)

Quantitative Analysis of Fuel in Engine Oil
Young-Kwan LimT, Jiyeon Kim, Yong-Gyu Na, and Jong-Ryeol Kim

Korea Petroleum Quality & Distribution Authority, Chungcheongbuk-Do 28115, Korea
(Received September 28, 2017; Revised October 19, 2017; Accepted October 25, 2017)

AWL 5 Yt 2 @
g AX LS A, FEF, Ui,
T3 990 et FY O vhy
2183k 112 H AL FAl F(SIMDIST, simulated dis-
Y e MEEAIEE 19l

A0, A5, 24

Zolt.

& (wear scar)®] S7}sI ). HEok
tillation)S 53l A U A=A
om, AdxeYd W AR/dEe] FHEAo] 7Fsaksitk ©] SIMDIST 4 &
ARkl Qs EARAEE diilete] dxled Ul A5 ool 3 AEE adAow Hust

Abstract

The contaminated engine oil by fuel can intimidate driver safety due to vehicle problems such as engine abrasion, fire and
sudden unintended acceleration. In this study, we investigate various functional properties of the engine oil contaminated with
fuel. The test results indicated that the engine oil contaminated with fuel had relatively low values of the flash point, pour
point, density, kinematic viscosity and cold cranking simulator. Furthermore, a four ball test suggested that the contaminated
engine oil increased wear scar due to the poor lubricity. Moreover, SIMDIST (simulated distillation) using ASTM D2887
was applied to analyze fuel characteristics in an engine oil. The SIMDIST analysis result showed a lower carbon number,
and the fuel was detected at an earlier retention time than that of using engine oil in chromatogram. Also, it is possible
to quantitatively analyze for fuel contents in the engine oil. The SIMDIST method for the diagnosis of oil conditions can
be used whether the fuel was involved or not, instead of analyzing other physical properties that require various analytical
instruments, large volumes of oil samples, and long analysis time.
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Table 1. Specification of Vehicle Engine (SW30) Oil in Korea|8]

Test Item SAE 5W SAE 30
Flash point (C) Over 170 Over 190
Cold Cranking Simulator (Pa - s) Below 6.60 -
Kinematic viscosity (100 ‘C, mm%s) Over 3.8 5.6~9.3
Viscosity Index Over 75 Over 85
Pour point (C) Below -30 Below -9
Ratio of viscosity Below 1.5 Below 1.5
Oz(liggﬁ?(rjl, sztzbi}lli)ty Increase of TAN Below 1.6 Below 1.6
Lacquer Light Light
Table 2. Analytic Result of Premium DPF Engine Oil
Exhaustvalvc%l U‘£777 Fuel injection
‘ 7 m S Test Item Premium DPF
l Flash point (C) 226
Airintake W Piston Cold Cranking Simulator (Pa - s) (30 C) 6197
[ Kinematic viscosity (100 ‘C, mm%s) 11.79
Crankcase Viscosity Index 165.3
Pour point (C) -42
Engine Oil Ratio of viscosity 0.94
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Table 3. SIMDIST Analytic Instrument and Test Conditions

A - it - 4F

Manufacture Thermo
Model Trace GC Ultra

Test Method ASTM D 2887
Column 10 m x 0.53 mm ID x 0.88 um

Oven Temp. Initial; 40 C, 1 min hold / Increase; 15 C/min to 360 C, 10 min hold
Detector FID (370 C)

Table 4. Test Result of Physical Properties of Engine Oil and Mixing Engine Oil by Diesel Fuel

F-P (7) KV (40 C) (mm%s) KV (100 C) (mm?s) VI
E 226 69.83 11.79 165.3
E:G=95:5 205 18.71 9.425 181.1
E:G=90:10 93 32.94 7.515 206.3
E:G=285:15 -13° 23.20 6.151 236.3
E:G=280:20 -18° 16.78 5.384 301.4
E:G=75:25 Below -20" 12.13 9.621 (at 50 C) 273.1
E:G=170:30 Below -20° 9.174 7.717 (at 50 TC) 4338

G Below -20° - -
E:D=95:5 212 57.22 10.35 171.8
E:D=90:10 176 46.13 8.981 179.6
E:D=285:15 148 38.7 7.956 185.2
E:D=280:20 137 31.12 6.898 191.6
E:D=75:25 124 26.8 6.233 195.1
E:D=70:30 116 20.91 5.256 201.4
D 68 2.245 1.039 20790.1

E; engine oil, G; gasoline, D; diesel
FP; flash point, KV; kinematic viscosity, VI; viscosity index
a : rapid equilibrium method
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Table 5. Test Result of Physical Properties of Engine Oil and Mixing Engine Oil by Diesel Fuel

Density (mg/mL) PP () CCS (mPa * s) WS (mm)

E 0.85024 -42 6197 0.494
E:G=95:5 0.84642 -46 2561 0.506
E:G=90:10 0.84103 -51 1188 0.508
E:G=285:15 0.83560 -56 624 0.508
E:G=280:20 0.82994 Below -65 346 0.511
E:G=75:25 0.82463 Below -65 245 0.517
E:G=70:30 0.81909 Below -65 196 0.547

G 0.74054 Below -65 - -
E:D=95:5 0.85084 -45 4466 0.500
E:D=90:10 0.84957 -45 3011 0.502
E:D=285:15 0.84845 -48 2134 0.502
E:D=280:20 0.84700 -48 1512 0.507
E:D=75:25 0.84596 -48 1237 0.508
E:D=70:30 0.84420 -51 821 0.511

D 0.82690 -51 93 0.674

PP; pour point, CCS; cold cranking simulator, WS; wear scar
Table 6. Test Result of Oxidation Stability of Mixing Engine Oil by Diesel Fuel
Oxidation Stability (165 C, 24 h)
Ratio of viscosity Increase of TAN Lacquer

E 0.94 0.28 NA
E:D=95:5 1.10 -0.26 NA
E:D=90:10 1.21 0.45 NA
E:D=285:15 1.23 -0.54 NA
E:D=280:20 1.32 0.36 NA
E:D=75:25 1.56 0.11 NA
E:D=70:30 1.64 0.64 NA

D 1.84 0.81 Attachment
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Table 7. The Test Result of Distillation Pattern Using SIMDISTT
IBP (C) 10% (C) 50% (C) 90% (C) FBP (C)
E 4122 446.1 481.0 524.0 542.5
E:G=90:10 72.5 407.4 473.8 522.2 542.5
E:G=280:20 72.5 143 468.7 519.3 542.5
E:G=70:30 72.5 1204 464.2 524.1 542.5
G 72.5 76.3 129.3 217.7 286.1
E:D=90:10 254.0 412.0 477.2 524.0 542.5
E:D=280:20 237.6 333.7 469.7 520.0 542.5
E:D=70:30 226.7 323.0 464.6 517.9 542.5
D 121.5 265.9 340.2 420.4 529.9

IBP; initial boiling point,

10%; 10% (Vol.) distillated boiling point, FBP; final boiling point
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Figure 2. Test result of SIMDIST of mixing engine oil by fuel.
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Figure 3. Quantitative analysis of fuel content in engine oil using
SIMDISTT.
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