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Abstract
Domestic vehicle companies have been selling genuine engine oils with higher price than that of the same grade of regular
engine oils. In this study, our group investigated the properties of engine oils for 14 kinds of the genuine and equivalent
regular engine oil (KS product) species under a fresh as well as used condition recovered after 10,000 km driving. From
analytic results, genuine engine oils had similar physical properties to regular engine oils under the fresh condition. But recov-
ered regular engine oils had better properties in lubricity, kinematic viscosity and acid number change than those of recovered
genuine engine oils.
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Table 1. Specification of Vehicle Engine Oil in Korea[10]
Grade  Grade Grade Grade Grade Grade Grade Grade20  Grade30  Grade40  Grade50  Grade60
Item SAEOW  SAE5W SAEIOW SAEI5W SAE20W SAE25W  SAE20  (SAE30) (SAE40) (SAES0) (SAE60)
Flash Point (C) over 170 over 170 over 170 over 175 over 180 over 185 over 180 over 190 over 195 over 200 over 205
. below below below below below below
Sf;’ifatocrra(“;‘;‘_gs) 6.20 6.60 7.00 7.00 9.50 13.00 - - - - -
(35 C) (30C) (257C) (207C) (15C) (10O
Kinematic Viscosity 5.6~ 93~ 125~ 163~ 21.9~
(100 C, mmYs) over 3.8 over 3.8 over 41 over 5.6 over 5.6 over 9.3 93 125 163 219 6.1
Viscosity Index over 85 over 85 over 8 over 8 over 8 over 8 over 85 over 85 over 85 over 85 over 85
Pour Point (C) below below below below below below below below below below below
-35.0 -30.0 -25.0 -22.5 -22.5 -17.5 -12.5 -10.0 -1.5 -5.5 -2.5
ratio of below below below below below below below below below below below
Oxidati Viscosity 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
xidation __ "
Stablht;y Increase below below below below below below below below below below below
(1655 C, of TAN 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
24 h) (mgKOH/g) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Lacquer light light light light light light light light light light light
GMK DEXOSI, GME DEXOS2)9| 4%, CAFEAHHMB229.1,
il MB229.51)5 |33tk Al L AKSAIE)S KIXX Gl FEx,
: ZIC A+, Quartz 9000, KIXX G1, ZIC A, Super 3000, KIXXE]ERYV,
[y % ﬂ ZIC 5000, SD5000 MAX, Quartz RV, Quarts S, KIXX PAO, ZIC
= =lod
(Authorizedagent] [ Retailer | RV+, Euro XTE ©]-83k31tt.
aree authorized agent A AUEl dAE, YFAYEL oF2, SM5, opdtu, AUE,
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Figure 1. Distribution system of engine oil in domestic market.
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Table 2. Determination of Physical Properties of Fresh Engine Oil

Oxidation Stability

frem Flash Point Cold cranking Igir;zr(?;?c Viscosi i (165 C, 24 )
. y iscosity Pour Point Wear scar
(©) Szgl;l l.ats(;r (100 C, Index (T) Ratio of Increase of (mm)
Engine oil mm?/s) viscosity TAN Lacquer
'G1 201 5651 8.613 131.6 -47.5 0.99 0.62 0.367
R1 215 5368 7.047 135.7 -40.0 0.98 -0.27 0.528
G2 209 4852 8.361 1344 -42.5 0.99 0.43 0.437
R2 209 5387 8.189 127.1 -42.5 1.00 -0.68 0.486
G3 209 4999 10.82 1523 -45.0 0.99 0.40 0.511
R3 213 3445 10.64 157.0 -42.5 0.99 0.28 0.377
G4 207 6789 10.55 140.4 -40.0 1.00 0.67 0.414
R4 207 5287 9.528 151.5 -35.0 0.98 0.34 0.465
G5 215 3241 11.06 1414 -42.5 0.99 0.34 0.367
R5 223 4041 10.64 175.6 -42.5 1.00 0.18 0.375
G6 213 5186 11.31 147.6 -42.5 1.00 0.18 0.481
R6 197 5357 8.079 147.1 -37.5 0.99 -0.27 0.390
G7 211 3524 14.05 149.8 -42.5 0.98 0.38 0.518
R7 205 6867 14.92 150.7 -45.0 1.01 0.17 0.476
G8 222 4720 13.07 146.3 -42.5 1.01 0.17 No attached 0.499
R8 211 5493 14.67 157.5 -37.5 0.97 0.41 0.527
G9 229 5817 11.31 131.5 -40.0 0.97 0.25 0.481
R9 227 5819 10.65 125.8 -40.0 0.98 -0.02 0.504
G10 209 6799 9.999 115.9 -42.5 1.00 0.59 0.480
R10 203 6870 11.07 128.2 -45.0 1.08 0.09 0.415
Gl1 197 5982 10.88 1423 -40.0 0.99 0.48 0.437
R11 201 5865 10.70 145.7 -40.0 1.00 1.20 0.381
G12 209 5731 11.62 146.2 -42.5 1.08 0.19 0.511
RI12 213 5994 11.14 151.8 -42.5 0.99 -0.37 0.525
G13 211 5922 11.72 149.5 -37.5 1.03 0.15 0.483
R13 207 6605 11.32 1443 -40.0 0.96 -0.33 0.533
Gl4 211 6752 13.50 141.5 -40.0 0.98 0.27 0.464
R14 207 6547 12.65 127.3 -42.5 0.98 0.27 0.519
'G = genuine engine oil
"R = regular engine oil
'4@\ 10000 e drive @ 10000 km drive K@
=== = = —_— —— ==
Charge fresh genuine oil
Recoverused oil l ICha.rgefreshcormnonoil Recoverused oil l
Analysis of oil physical properties Analysis of oil physical properties
Figure 2. Scheme of analysis of engine oil properties after driving.
223, ASIOFE T MAMTE A L 02 A S(Four ball tester) =4 5 92 7, 1655 £ 0.8 TE F=23t] 3|HUE 1300 £ 15 rpm .
ARSI &= YoshidaAke] ISOT-D8S ©]-8-5F31 0, KS M 2021 = 3)HAIA 24 h X AFRE AR F 40 CollM THEE 53
el ofs Aldarith ato] Aksh A - ol tigh % Wb we) 3 datE SA4E

AzRel 94 719 A el FuiE 93, 250 mLo] AR Absl 74 - 3o ﬂ]ﬂ ALy 78 AEE SAsISh
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Table 3. Analysis of the Kinematic Viscosity of Used Oil
q Kinematic Viscosity o q Kinematic Viscosity o
Vehicle  Engine oil Mileage (mm’/s) Viscosity Vehicle  Engine oil Mileage (mm’/s) Viscosity
(km) . . Index (km) - . Index
40 C 100 C 40 C 100 C
G 1 0 55.08 8.613 131.6 G 8 0 89.01 13.07 146.3
G 1 10000 42.24 7.297 137.1 G 8 10000 62.53 10.19 150.2
Sonata Orlando
R 1 0 40.45 7.047 135.7 R 8 0 96.98 14.67 157.5
R 1 10000 38.44 6.690 130.5 R 8 10000 94.37 13.84 149.2
G2 0 52.03 8.361 134.4 GO9 0 80.02 11.31 131.5
G2 10000 45.80 8.264 156.8 Go9 10000 64.70 10.34 147.4
Accent Tucson
R 2 0 52.54 8.189 127.1 R 9 0 76.29 10.65 125.8
R 2 10000 51.70 8.128 128.1 R 9 10000 55.82 9.052 141.8
G3 0 66.89 10.82 152.3 G 10 0 74.42 9.999 115.9
G3 10000 58.92 10.24 163.0 G 10 10000 74.51 7.622 148.0
YF Sonata Starex
R 3 0 63.84 10.64 157.0 R 10 0 79.28 11.07 128.2
R3 10000 60.37 9.872 148.9 R 10 10000 50.54 8.516 145.0
G 4 0 69.10 10.55 140.4 G 11 0 71.24 10.88 1423
G 4 10000 57.10 9.830 158.6 G 11 10000 62.96 10.94 166.7
Equus Santafe
R 4 0 56.83 9.528 151.5 R 11 0 68.32 10.70 145.7
R 4 10000 57.48 9.813 156.9 R 11 10000 55.42 9.969 168.4
G5 0 73.18 11.06 141.4 G 12 0 76.05 11.62 146.2
GS 10000 55.49 9.303 150.0 G 12 10000 63.87 10.95 164.1
SM5 Sonata NF
RS 0 57.98 10.61 175.6 R 12 0 73.85 11.64 151.8
R 5 10000 54.92 9.424 155.4 R 12 10000 56.78 9.756 157.8
G 6 0 72.80 11.31 147.6 G 13 0 75.50 11.72 149.5
G 6 10000 55.87 9.598 156.8 G 13 10000 75.06 12.55 167.0
Avante Terracan
R 6 0 46.48 8.079 147.1 R 13 0 74.23 11.32 144.3
R 6 10000 41.94 7.256 136.9 R 13 10000 70.17 10.87 144.7
G7 0 95.95 14.05 149.8 G 14 0 92.39 13.50 141.5
G 7 10000 72.41 11.90 160.7 . G 14 10000 71.92 11.64 156.6
Sorento Carnival
R 7 0 103.3 14.62 150.7 R 14 0 95.89 12.65 127.3
R 7 10000 86.51 12.75 145.5 R 14 10000 74.51 12.06 158.6
AAF7H= MetrohmA+e] 805 DosimatS ©]-8-31912.H, KS M 1SO 4-ball testere ©]-8-801 274 SHSISATE Table 2014 Bi= 2t
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Table 4. Analysis of the Physical Properties of Used Oil

. . . Mileage  Flash point Pour point CCS . . . Mileage  Flash point Pour point CCS
Vehicle Engine oil o o Vehicle  Engine oil o o
& (km) (C) (C) (Pa - s) ¢ (km) (C) (C) (Pa - s)
G 1 0 201 -47.5 5651 G 38 0 222 -42.5 4720
G 1 10000 210 -42.5 4889 G 8 10000 238 -37.5 3893
Sonata Orlando
R 1 0 215 -40.0 5368 R 8 0 211 -37.5 5493
R 1 10000 216 -40.0 4896 R 8 10000 224 -35.0 8719
G2 0 209 -42.5 4852 G9 0 229 -40.0 5817
G2 10000 220 -40.0 4623 G9 10000 234 -37.5 10566
Accent Tucson
R2 0 209 -42.5 5382 R 9 0 227 -40.0 5819
R 2 10000 218 -40.0 5843 R 9 10000 220 -37.5 5346
G3 0 209 -45.0 4999 G 10 0 209 -42.5 6799
G3 10000 217 -40.0 5387 G 10 10000 210 -42.5 10218
YF Sonata Starex
R3 0 213 -42.5 3445 R 10 0 203 -45.0 6870
R 3 10000 224 -40.0 5395 R 10 10000 208 -40.0 4705
G 4 0 207 -40.0 6789 G 11 0 197 -40.0 5982
G 4 10000 232 -40.0 5114 G 11 10000 206 -40.0 5816
Equus Santafe
R 4 0 207 -35.0 5287 R 11 0 201 -40.0 5865
R 4 10000 226 -37.5 6041 R 11 10000 206 -40.0 6107
GS 0 215 -42.5 3241 G 12 0 209 -42.5 5731
GS 10000 230 -37.5 6174 G 12 10000 214 -40.0 5719
SMS5 Sonata NF
RS 0 223 -42.5 4041 R 12 0 213 -42.5 5994
RS 10000 224 -37.5 4806 R 12 10000 212 -40.0 6843
G 6 0 213 -42.5 5186 G 13 0 211 -37.5 5922
G 6 10000 226 -40.0 5267 G 13 10000 220 -37.5 7737
Avante Terracan
R 6 0 197 -37.5 5357 R 13 0 207 -40.0 6605
R 6 10000 216 -40.0 5387 R 13 10000 223 -40.0 7198
G7 0 211 -42.5 3524 G 14 0 211 -40.0 6752
G7 10000 214 -40.0 4446 . G 14 10000 218 -30.0 7052
Sorento Carnival
R 7 0 205 -45.0 6867 R 14 0 207 -42.5 6547
R 7 10000 212 -40.0 6310 R 14 10000 222 -40.0 6256
Hlgl] sHE Hsrt 1om, ol dnkizle el AR A=A BE 719 $7hs S8EAL wellel wE S887As) 3
GIAISE 2 ATMAY] V)so] £ YR aHow 28 TEuEE Tt wef nhEnire] Fote] 7]l Ao et
HA7] W2l Aow ek T4, Al U] Arrtel miRE A7pAsyt 2ot A4l
o E= AREQIRl e Yol tigt I3k, f-83, AeRRrRE 12 YRT} 955 ghs Belon, o] Ukl oY Hrhe 4tst
= S350 tHTable 4). UREH O 7 AFS-RE= Aol B8] ¢13139] WA A} S FIA T 71678 F7HE dsel B aaFew
F7ksllom, ol A I ol Au| ] E4o] ko], A 2gPs Ao ety
A0 Asle] 27 Ao Pt LrE 2398 A, o
ol BEA g LEQl fEHS ST A, Afel vl ALEH 4.8 =
o el e, ol 52 Ak ALelAsl ey

T ojsgef JEFS vAQ) vl 52 FHOE VI B A B AN E = AHgRRALIA A s £ Rled 1457 5
7HA| 5o %@El 02ZM FEHo] ol o= AdEtl A2 n ¢ AR @ J(KSAFE) 145 tht FAn| A HS 317 el
1A A, Alfrel vl W2 ARE Kol A2 7R it Aol tigt B2 3 14012 ARFE ©]4-38) 10000 km¥ 5
93| 7]°JE1U%, @E 7 A2eA g A Tl st Ane 3 5| 358 AFEdz 9 e st BAL BAsglch
gk AQ3bd, 454, ALARIIHES 4% 43, A =F 43 A5 B¢ AN ey} AR oY BE FAY]
AR dz} AR Anklxl e o] Adextol7t A Ak o Agsllon, 4L TF dEiolssith

025 10000 km 538 5, 3|58 izl de] dist dAak7tel SHAIYE 10000 kmE T3S 7 3]5E AR Al vlE] <13}
T84S BT AR UL Atsle) 93 Habrr) F)s) A 37h AR Sk WAt oL 284 A 5o daE Bk
Fom, B0l Aaste] vtRE 7|7t RS B 5 Qsich vt E3] £4dede Ak ede] vjE TPt dAih W)
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Table S. Analysis of the Physical Properties of Used Oil
Vehicle Engine oil M(lllf;i;ge TAN Wt(:izms; ar Vehicle Engine oil M(t:)ge TAN Wf(:f;ms)c ar
G 1 0 3.52 0.367 G 8 0 3.07 0.499
Sonata G 1 10000 3.99 0.576 Orlando G 8 10000 3.21 0.633
R1 0 1.34 0.528 R 8 0 3.44 0.527
R1 10000 4.55 0.969 R 8 10000 3.80 0.500
G2 0 2.78 0.437 GO9 0 2.25 0.481
Accent G2 10000 4.23 1.047 Tucson G9 10000 2.01 0.724
R 2 0 2.76 0.486 R 9 0 1.91 0.504
R 2 10000 4.31 0.584 R 9 10000 3.65 0.659
G3 0 3.17 0.511 G 10 0 1.33 0.480
YF Sonata G3 10000 4.83 0.842 Starex G 10 10000 3.39 0.619
R3 0 2.19 0.377 R 10 0 2.38 0.415
R3 10000 3.98 0.548 R 10 10000 4.97 0.510
G 4 0 1.89 0414 G 11 0 2.35 0.437
Equus G 4 10000 2.38 0.705 Santafe G 11 10000 533 0.867
R 4 0 2.32 0.465 R 11 0 1.16 0.381
R 4 10000 2.91 0.865 R 11 10000 2.19 0.427
G5 0 1.93 0.367 G 12 0 2.73 0.511
GS 10000 4.37 0.905 G 12 10000 5.31 0.919
SM5 Sonata NF
RS 0 2.04 0.375 R 12 0 2.38 0.525
RS 10000 3.92 0.583 R 12 10000 4.32 0.605
G 6 0 2.67 0.481 G 13 0 1.91 0.483
G 6 10000 4.37 0.797 G 13 10000 5.08 0.519
Avante Terracan
R 6 0 1.29 0.390 R 13 0 249 0.533
R 6 10000 2.97 0.564 R 13 10000 3.84 0.604
G7 0 3.71 0.518 G 14 0 2.81 0.464
Sorento G7 10000 4.57 0.607 Carnival G 14 10000 497 0.924
R 7 0 3.68 0.476 R 14 0 2.31 0.519
R 7 10000 5.76 0.490 R 14 10000 3.77 0.707
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