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Analysis of organic acids in crude oil by comprehensive two-dimensional gas
chromatography and time-of-flight mass spectrometry

Ma Yuanyuan'® Jiang Qigui' > Song Xiaoying' > Qian Menhui' > Liu Peng'’

(1. Wuxi Research Institute of Petroleum Geology SINOPEC Wuxi Jiangsu 214126 China;
2. SINOPEC Key Laboratory of Petroleum Accumulation Mechanism Wuxi Jiangsu 214126  China)

Abstract: The composition of organic acids in crude oil samples was determined using comprehensive two-dimen—
sional gas chromatography and time-of-flight mass spectrometry ( GCXGC-TOFMS) for the first time by analyzing
the deviations of acidic components in crude oil. Aliphatic acids ( straight chain monocarboxylic acid isoprenoid
acid 2-ethyl alkanoic acid methyl esters and straight chain dicarboxylic acid) and naphthenic acids ( monocyclic
long chain aliphatic acid 1 4-dimethoxyanthracene dehydroabietic acid and steroid acid) were detected in
crude oil. GCXGC-TOFMS provides a new high resolution geochemical analysis of petroleum acid compositions.
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Table 1 Experimental conditions of petroleum acid analysis by GCxGC-TOFMS
1 DB-PETRO 50 mx0.200 mmx0.50 pm IV 1550
2 DB-7ht 3 mx0. 10 mmx0. 10 pm /( . s’l) 150
/C 200
1 mlL * min™' / eV -70
/C 290 /u 50 ~600
/°C 310 /s 820
/L 1
1100 C 1.5 min /°C 310
1310 C 65 min /s 6
15 °C /min /s 1.5
1120 C 1.5 min /s 1.5
1330 C 65 min
15 °C /min
1110 C 1.5 min /kPa 0.2
1320 C 65 min /MPa 0.2
15 °C /min /MPa 0.1
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Table 2 Common organic acids 919
in crude oil (as methyl esters)
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Fig. 1 Contour plots (a) 3D surface (b) and identified acid oil component ( c)
of petroleum acid by GCxGC-TOFMS ( oil sample G21-H301)
3 GCxGCIOFMS G21-H301
Table 3 Straight chain monocarboxylic acid
methyl esters identified by GCxGC-TOFMS ( oil sample G21-H301)
1 20 39 2-
2 21 40 2-
3 22 2 6 10- 41 2-
4 23 3.7 11- 42 2-
5 24 2 6 10- 43
6 25 3.7 11- 44
7 26 2 6 10 14- 45
8 27 3.7 11 15- 46
9 28 2 6 10 14- 47
10 29 3.7 11 15- 48
11 30 2 6 10 14 18- 49
12 31 37 11 15 19- 50
13 32 2 6 10 14 18- 51
14 33 37 11 15 19- 52
15 34 2 6 10 14 18 22- 53 1 4- (1)
16 35 37 11 15 19 23— 54 1 4- (1
17 36 2 6 10 14 18 22- 55
18 37 2- 56 Cyr—
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mlz 312 mlz 88 o le
157 222 27

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



/ * 689 -

5
1000 ™ a ) \beE R H i
b 1
87
500
o 35
143
199 298
0 Y1 1 [ o e o e | |
50 100 150 200 250 300 350

74

1 000
PR
87
%500 43
55
29
143
| l 199 255 29{‘
0 o TN ) e | 1l

|
100 150 200 250 300 350

1000 83 b. IR f R

1ooop AR P

1000 101 c A FTRR FF g
74 )
FE A
i
500F
it 55
171
o J|“J AH....J 121|.3 L I326I |
50 100 150 200 250 300 350 400
T o 101
2 i
43
g%soor 57

171
) Jlll th (R | 1213 2?2 | 32L6 | |

50 100 150 200 250 300 350 400
JF A Eb

2 ( G21-H301) Nist 5.0

Fig.2 Comparison of mass-spectra of

oil sample ( G21-H301) and Nist 5.0 library entries
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