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Analysis of Lubricating Oil Containing Poly Alpha Olefin

Tetsuya NAGAI, Toru FUJIMURA
Kobe Customs Laboratory
12 1 Shinko cho, Chuo ku, Kobe shi, 650 Japan

The method to separate and determine petroleum oil in lubricating oil including poly alpha
olefin decene oligomer were investigated by gas chromatograhy.

It was found that the digital convert method by PCM were more effective than other known
methods for determination of petroleum oil in lubricating base oil.
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Fig. 1 Gas chromatograms of lubricating base oils
(A) Decene oligomer (PAO-6CST)

Semi synthetic oil

31 (B) Petroleum lubricating base oil

(C) Imported goods (Semi synthetic type)

Table 1 Outline of digital convert method
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Fig.2 Chartof PCM Pulse Code Modulation by hand plot
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Table. 2 CR 4A FID PCM
CR 4A 5
FID
360
A 50 30
Table 2 Sampling data of FID voltage by CR  4A
-|8.8 -16.8 . IBTOYEG | —3= 41184.2 18138.2 18647.8
5579. & Az61.4 0L B 2799.2 38T 7088, 4
TEv3. & T35, & 445, 1 13354 1337 1285, &
1513, 2 1132 1120.4 1090, 4 10994 1356, 8
1 VEB, & A net.4 1159, & 17122 1277.4 13214
1402 1614.8 1653. 4 1517.8 1466, & 1561. 2
I738. & 1837.4 0 1888, & 1907, 6 04. 6
2782 2 21886 196. 8 23659.8 25518 5715, 8
19818 3003, 4 7910.2 2975 32304 3429
3493 6484 3926 4137.4 4307 B 4513
4754, & {55B. B 4713.8 5063. 8 442,27 S6TH. 4
GOBO.B | 6409.2 BE23. 2 ETIB. & 6B40, 2 7021
TIIT. 6 i 7891 BOEE. 2 B354 BEE2. 6
9745.8 SA6T. 2 §44%.2 9454, 2 F587.4 §775.2
10029, 8 10305. 6 19621 10902, 2 11226.6 11698.8
12048, & 11852, 2 117932 11967.8 12391 12573. 6
126794 12756.4 13076 117924 14574. 4 14943. 4
14744 & 14796, 4 | 5086, 4 15486, 4 1585] 16169, 6
17596 4 19365. 6 71308.8 22747.8 23335.6 3338
23854 22320 6 23004, 2 22071 221732 12067.8
21297.8 21555. 6 237574 25952, & 24835.4 21478.8
17603, 2 16644, 6 16225:2 16363, 6 16253. 4 15923. 8
158321, 6 TA4928. 4 14556, 4 14395 14288 14033. 8
13915, 6 13852, 6 13624 13357.8 13013 12504, 4
12200.12 12069 4 1 2006 121934 12486, 8 12528. 2
11762 111662 10672, 4 103376 10150, 4 1015%. 8
10del. 2 102168 A28, 8 a1, 6 91924 $019.2
BYST. 4 BN 46H, 4 9792 10022, 2 10204, 4
10735, & 11116.2 114354 11826 12398 4 1327%: 4
15144, 6 15715, 4 15901 16108, 2 16947, 8 181958
20770.4 20923 19850, 4 18404, 8 17621.8 16020
11950, 8 10294, 4 9052.2 8132, 6 T405, 6 GE4S
LOGE SH60. B SI77.2 49108 4575 4234, 8
J688. 8 WML 121i.2 1933.8 2884.2 FLEE N
264 25634 492.4 435, 6 2391.4 136b. 6
2393 I 4 7497.4 2569, 4 2674, 2 802, &
3071 3268, 8 3485, 8 A4 IE6I 4090
48M. 4 S246.4 EdB3. & 5480, 8 5006, 8 6334, 4
6153, 8 5620 50236 44834 4042, 2 524
1551, 8 2676, 2 2dd1.4 2750, 4 2073.4 1918, &
1677, 6 1554.4 1455 1369.4 1297.8 1234, 2
1115, & 1863, & 1050, 2 1054, & 1071, & 1963
1014, 6 1015 103% 1082 1133.4 1156
1325, 4 1400 1455. 8 1481.8 1481 1470, 8
1399, 8 1337.2 1270.8 1210, 2 1166, 2 101%. 8
1037, 4 995 6T, 6 942 Bl9.6 ES9. 2
BT1.B BSE. 6 BAZ B26. & B B9
BOT. 4 10 L1E] Bl1.8 BOT. & .
7976 793.4 TT6. 2 T54.8 TI4.4 719.2
[ 672.8 654, 4 633, 2 6196 667.8
A7 §71.2 564 555, 2 545 531
521 50%.8 498.8 4916 4862 478.2
471.4 e 450, 6 457 453.8 455.6
447.8 443.4 440.2 434, 4 433 430, 2
4 419.8 412,12 411 4DE. 6 403
LL T 31938 388 & 38T, 4 L6 I83. 2
381, 6 3.2 375.4 LB 371.4 0.6
363, 4 b1 %4 3634 358. 8 355 1826
34D, 6 1.6 345, 2 5, 2 344 3434
3434 0.8 1.8 1398 3424 339, 4
338 334.4 331.2 3318 334.4 135. 8
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Mix B

Mix C

Table 3 Determination of petroleum in compound base oil

by digital convert method

Eaw material Metroleun content
Conpound oil
Actual
MIN: At PAO-8CST (Al » COSMD G0, Twi 57. B8
Wil: B 1 PAO-BTITIED 0 0K ET. fwhd EG. 6% (5B TH)
MliI: © PAO-RCATIR) = 10H 5% 3w G1.9%
KIi: B PLO-I05T 2 3DM BS. Gwh 69 2% ]
Hil: E FAO-BCSTIR) x DM 36, Gwk 33.8% (46, 9%
Bir: F FLO-ECET(4) > 30H 59, 5w 61, 4% (67, 1%)
KIL: G FAG={CET L 11 BO. Bwk 94, 0% (91, 0%)
MiX: H FAD-ECAT(U) > [iH A6, 0wk 40. 4%
Wir: 1 PAO-ALET # 19, Twi 16, 8%
BIx: J PAO-GEET 18] = B-} S4.8wH 6. 15
100
Fig. 3 Mix A
57 60
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Fig. 3 Gas chromatograms of compound oils Mix A Mix BandMix C
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Fig. 4 Digital bar graphs of compound oils
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Fig. 5 Digital bar graphs of Import goods (A) and the standard
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