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Fig.1 Total ion chromatogram of the saturated hydrocarbons in the Well Wu 56 source rocks of the Member 8 of Yanchang Formation
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1

Table 1 The characteristic ion table for compounds of the monomethylalkanes

170 G 169

184 Cj3 2M42 183

198 Ch 3M43 2Md3 197

212 Cps 4Md4 3Md4 2Md4 211

26 €5 SMAS 4Md45 3Md5 2Md5 225

240 € 6M46 5M46 4MA6 3M-46 2Md6 239

254  Cpg TMA7 6M47 5MA7 4Md7 3M47 2Md47 253

268 Cro SM48 7M48 6MA8 5MdA8 4MJ8 3Md8 2Md8 267

280 Cyp OMA9 8M49 7MY 6M49 5M49 4M49 3MH9 2MH49 281

296 €y 10M20 9M20 8M20 7M20 6M20 5M20 4M20 3M20 2M20 295
310 Cp 11M21 10M21 9M21 §M21 7M21 6M21 5M21 4M21 3M21 2M21 309

34 Cy 11M=22 10M22 9M=22 8M-=22 7M=22 6M=22 S5M22 4M=22 3M=22 2M22 323

338 Coy 12M23 11M23 10M=23 9M-23 8M=23 7M23 6M=23 5M=23 4M23 3M=23 2M23 337

352 Cos 12M24 11M=24 10M24 9M=24 8M=24 7TM=24 6M=24 5M=24 4M=24 3M24 2M=24 351

366 Cog 13M25 12M=25 11M=25 10M25 9M=25 8M=25 7M=25 6M=25 5M=25 4M25 3M=25 2M25 365

380 Cy 13M26 12M=26 11M26 10M26 9M26 8M=26 7M=26 6M=26 5M=26 4M26 3M=26 2M=26 379

394 Cy 14M27 13M27 12M27 11M27 10M27 9M27 8M=27 7TM=27 6M=27 5M27 4M=27 3M=27 2M27 393

408 Cy 14M28 13M28 12M=28 11M28 10M28 9M28 8M=28 7M28 6M=28 5M28 4M=28 3M=28 2M=28 407

Thiel .Summons 7 \AudinoM '8 <Ingeborg M Hold 0 7. Krkogova 2 (2M21 2- Ly
2
Table 2 The series of monomethylalkanes
KI Hp KI Hp

A3 4-Me-C;, w8 1157.34 -42.66 12 I5 6-Me-C,, wl6 2 141.55 -58.45 22
A4 5Me-C,, w8 1251.82 -48.18 13 16 T-Me-C,, wl6 2 238.20 -61.8 23
A6 6-Me-Cy3 8 1 347.41 -52.59 14 17 8-Me-C,; wl6 2335.29 -64.71 24
B2 3-MeC, 9 1168.71 -31.29 12 18 9-Me-C,, wl6 2433.01 -66.99 25
B3 4-Me-C,, w9 1 256.56 -43.44 13 9 10-Me-Cys wl6 2 531.39 -68.61 26
B4 5-Me-C 5 w9 1 350. 56 -49.44 14 110 11-Me-Cyg wl6 2 630.08 -69. 82 27
B8 9-Me-Cy, w9 1 738.92 -61.08 18 111 12-Me-C,, wl6 2729.11 -70. 89 28
cl 2-Me-C), l0 1161.62  -38.38 12 12 13-Me-Cyq wl6 2828.62 -71.38 29
2 3-Me-Cy, 10 1268.10 -31.9 13 i 2-Me-C 4 l7 1859.28 -40.72 19
C3 4-Me-Cy5 wl0 1355.48 -44.52 14 2 3-Me-Cyy wl7 1 967.27 -32.73 20
C6 7-Me-Cjq wl0 1642.34 -57.66 17 3 4-Me-C,, wl7 2 052.92 -47.08 21
C7 8-Me-C; wl0 1 740.04 -59.96 18 J4 5-Me-C,, wl7 2 146.27 -53.73 22
9 10-Me-C,q 10 1935.16 -64.84 20 J5 6-Me-C,, l7 2241.14  -58.86 23
D1 2-MeCp wll 1261.31 -38.69 13 J6 7-Me-Cyy wl7 2337.94  -62.06 24
D2 3-Me-Cj; wll 1 367.56 -32.44 14 J7 8-Me-C,, wl7 2435.13 -64.87 25
D3 4-Me-Cy, wll 1 456.07 -43.93 15 J8 9-Me-C,s wl7 2 533.23 -66.77 26
D5 6-Me-C wll 1644.44  -55.56 17 J9 10-Me-Cy wl7 2 631.33 -68.67 27
D6 7-Me-Cy; wll 1741.24  -58.76 18 J10 11-Me-Cy; wl7 2 730.18 -69. 82 28
D7 8-Me-Cyg wll 1838.25 -61.75 19 Ji1 12-Me-C wl7 2829.44  -70.56 29
D8 9-Me-C )y wll 1 936.06 -63.94 20 K1 2-Me-Cy wl8 1959.25 -40.75 20
D9 10-Me-C,, wll 2 034.05 -65.95 21 K2 3-Me-C,, wl8 2 067.58 -32.42 21
D10 11-Me-C,, wll 2 132.60 -67.4 22 K3 4-Me-Cy, wl8 2 153.15 -46. 85 22
El 2-Me-Cj; wl2 1 360. 84 -39.16 14 K4 5-Me-C,, wl8 2 246.33 -53.67 23
E2 3-Me-C,, wl2 1467.99 -32.01 15 K5 6-Me-C,; wl8 2 341.37 -58.63 24
E3 4-Me-C5 wl2 1555.33 -44.67 16 K6 7-Me-C,, wl8 2 437.95 -62.05 25
E4 5-Me-Ciq wl2 1 648.77 -51.23 17 K7 8-Me-C,s wl8 2 535.07 -64.93 26
ES 6-Me-C, wl2 1743.83 -56.17 18 K8 9-Me-Cyg wl8 2 632.95 -67.05 27
E6 7-Me-C g wl2 1 839.90 -60. 10 19 K9 10-Me-C,; wl8 2 731.53 -68.47 28
E7 8-Me-Cy wl2 1 937.01 -62.99 20 K10 11-Me-Cyq wl8 2 830.67 -69.33 29
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( )
KI Hp KI Hp
E8 9-Me-Cyy wl2 2035.55 -64.45 21 L1 2-Me-Cy, wl9 2058.60  -41.4 21
E9 10-Me-C,, ol2 2133.05 -66.95 22 12 3-Me-C,, wl9 2167.54  -32.46 22
E10 11-Me-C,, »l2 2232.02 -67.98 23 L3 4-Me-C,, 19 2253.48  -46.52 23
Ell 12-Me-C,, »l2 2330.78  -69.22 24 L4 5-Me-Cyy wl9 2346.47 -53.53 24
Fl 2-Me-C,, l3 1460.81 -39.19 15 L5 6-Me-C,, wl9 2441.77  -58.23 25
F2 3-Me-Cs l3 1567.85 -32.15 16 L6 7T-Me-Cos l9 2537.95  -62.05 26
F3 4-MeCyq »l3 1654.23  -45.77 17 L7 8-Me-Cyq 19 2634.85 -65.15 27
F4 5Me-C,, l3 1748.07 -51.93 18 L8 9-Me-C,; wl9 2733.84 -66.16 28
F5 6-Me-C g wl3 1843.19 -56.81 19 19 10-Me-Cog wl9 2831.43  —68.57 29
F6 7 MeC,y l3 1938.94 -61.06 20 M1 2-Me-C,, 20 2159.08  -40.92 22
F7 8-Me—Cy »l3 2036.46 -63.54 21 M2 3-Me-Cy, 020 2267.84 -32.16 23
F8 9-Me-C,, l3 2134.85 -65.15 22 M3 4-Me-Cypy 20 2354.02 -45.98 24
F9 10-Me-C,, wl3 2232.68 —67.32 23 M4 5-Me-C,, 20 2446.35 -53.65 25
F10 11-Me-C,; »l3 2331.18 -68.82 24 M5 6-Me-Cys 020 2541.26 -58.74 26
Fil 12-Me-C,, l3 2430.20 -69.80 25 M6 7-Me-Cypq 20 2637.89 -62.11 27
F12 13-Me-C,s l3 2528.82 -71.18 26 M7 8-Me-C,, 20 2735.81 —64.19 28
Gl 2-Me-C 5 wld 1561.00 -39.00 16 M8 9-Me-Cog 20 2833.06 —66.94 29
G2 3 Me—C 4 wl4 1667.31  -32.69 17 N1 2-Me-C,, w2l 2258.72 -41.28 23
G3 4-MeCy, wl4 1754.07 -45.93 18 N2 3-Me-Cyy w2l 2368.68 -31.32 24
G4 5-Me-C g wl4 1847.55 -52.45 19 N3 4-Me-C,, w21 2454.05 -45.95 25
G5 6-MeC,y wld 1942.39  -57.61 20 N4 5-Me-Cys w2l 2546.77 -53.23 26
G6 7-Me-Cy wl4 2038.26 -61.74 21 N5 6-Me-Cyq w2l 2641.25 -58.75 27
G7 8-Me-C,, wl4 2135.93 -64.07 22 N6 7-Me-C,, w2l 2738.18 -61.82 28
G8 9-Me-C,, wld 2233.66 —66.34 23 N7 8-Me-Cog w21 2835.51 —64.49 29
G9 10-Me—Cos wld 2331.81 -68.19 24 01 2-Me-Cy, 22 2359.12  —40.88 24
G10 11-Me-Cy, wl4 2430.90 -69.10 25 02 3-Me-C,, 22 2468.55 -31.45 25
Gl1 12-Me-C,s wld 2529.55 -70.45 26 03 4-Me-Cys 22 2554.07 -45.93 26
G12 13-Me-Cyq wl4 2628.67 -71.33 27 04 5-Me-Coq 22 2 646.94  -53.06 27
GI3 14-Me-C,, ol4 2727.59 -72.41 28 05 6-Me-C,, w22 2742.12 -57.88 28
Hl1 2-Me—C4 l5 1660.20 -39.8 17 06 7-Me-Cog 22 2838.38 -61.62 29
H2 3Me-C); wl5 1767.12  -32.88 18 P1 2-Me-C,, 23 2458.93  -41.07 25
H3 4-Me—Cq l5 1853.55 —46.45 19 P2 3-Me-Cos 23 2569.40  -30.6 26
H4 5Me-C,o l5 1946.38  -53.62 20 P3 4-Me-Coyq 23 2654.47 -45.53 27
HS 6-Me—Cy l5 2041.53  -58.47 21 P4 5-Me-C,; 23 2746.79  -53.21 28
H6 7-Me-C,, wl5 2138.13  -61.87 22 P5 6-Me-Coq 23 2842.82 -57.18 29
H7 8-Me-C,, wl5 2235.30  -64.7 23 Q1 2-Me-Cys 24 2558.79  -41.21 26
HS8 9-Me-Cyy l5 2333.53  -66.47 24 (0] 3-Me-Cyq w24 2669.59  -30.41 27
H9 10-Me-C,, wl5 2431.76  -68.24 25 Q3 4-Me-C,, w24 2754.50  -45.5 28
H10 11-Me-C,s wl5 2530.45 -69.55 26 04 5-Me-Cog w24 2846.90  -53.1 29
Hill 12-Me-Cyq wl5 2629.54  -70.46 27 R1 2-Me-Cyq 25 2659.02  —40.98 27
HI2 13-Me-C,; wl5 2728.38 -71.62 28 R2 3-Me-Cyy 25 2769.93  -30.07 28
H13 14-Me-C,q wl5 2827.80 -72.2 29 R3 4-Me-Coq 25 2854.56  -45.44 29
1 2-Me-C5 l6 1759.54  -40.46 18 Sl 2-Me-C,; 026 2759.74  -40.26 28
2 3 Me-Cq »l6 1867.20 -32.8 19 S2 2-Me-Cyg 27 2860.34  -39.66 29
3 4-Me-Cg »l6 1952.96 -47.04 20 Tl 3-Me-Cyg 26 2871.32 -28.68 29
14 5-Me-Cy l6 2046.35 -53.65 21
2b 56 8
(8=9~ C,~
10-11-C,,) .
2.2
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Analysis and Identification of Monomethylalkanes in Source Rocks
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Abstract: Saturated hydrocarbons in source rock from member 8 of Yanchang Formation( Upper Triassic) in Ordos
Basin were analyzed by GC-MS. Different isomers of monomethylalkanes ( MMAs) ( carbon number ranging from 12 to
31) have been measured on a rock sample from Well Wu 56 located in Wuqi area. MMAs with different substituted
methyl ranging from the second carbon to the middle carbon have shorter retention time than the corresponding n-al—-
kanes with identical carbon number. 2-methylalkanes and 3-methylalkanes are the most abundant compounds among
MMAs while 4-methylalkanes and other MMAs are relatively low. The positions of the substituted methyl in the
MMAs can be identified through typical fragment ions recombination pattern for chemical bonds and retention time
by mass spectrometry. For example it has been found that the substituted methyl positions of C,,-MMAs are C,-C,,.

The mass spectrometry is similar to the n-alkane with the same carbon number m/z57 or m/z 71 is their base peak.

They also show a predominant M* peak and ( M-5) *peak suggesting a branched methyl. Moreover the relative a-
bundance decreases as the total carbon increases. When the methyl position is exceeding the fifth carbon in compari—
son with n-alkanes their major characteristic fragment ions are such m/z126 140 154 as even C H,, which are im-
portant to identify MMAs. Generally a table about the characteristic fragment ions of MMAs are concluded. As well
as gas chromatographic unseparated monomethylalkane isomers were resoluted by mass spectrometric deconvolution.

Finally by using of the Kovats index and the homomorphy factors for precise retention prediction and identification of
the monomethylalkanes.

Key words: monomethylalkanes( MMAs) ; hydrocarbon source rock; characteristic ion; Kovats index; homomorphy

factors



