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Fig.1 m/z 191 and m/z 217 mass chromatograms of
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Table 1 Terpane and sterane identifications in m/z 191

and m/z 217 mass chromatograms (Figs. 1~4)
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1 | 22,29,30- =¥ E-13,18-%

2 | 18a(H),22,29,30- =&k —Ts
3 | 22,29,30-=F&%-17,21-%%

4 | 17a(H),22,29,30- =& —Tm
5 | RE=ZHER

6 | 17B(HY,22,29,30- = L

7 | 30-BEHE-13,18-%

8 | 17«(H),21B)-30-MH 5

9 | 30-PEEE-17,21-4

10 | #-17,21-4%

m/z 191 11 | 17B(H)21a(H)-30-FE 3543
12 | 17a(H),218(H)- 242
13 | #E-13,18-%%

14 | 178(H)21B(H)-30- M7 &%

15 | 178CH),21a(H)-E 43

16 | 17¢(H),21B(HD-FHEE K (229

17 | 17a(H),21BCHD-FFEE 5% (22R)
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3 | Cy5a(H),14a(H),17a(H)- B § £ (20S)
4 | CySa(H),14BCH) , 17BCH)-HB § 5% (20R)
5 | Corba(H),14BC(H) , 17B(H)-H & 4% (20S)
6 | Cor5a(H),14a(H),17a(H)- B & 52 (20R)

/e 217 7 | Cos24- B H-5a(H) , 14a(H) , 17«(H) - B § %2 (20S)
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12 | Cgo24-Z H-5a(H), 14R(H) , 178(H)-fH § % (20R)
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Table 2 Molecular parameters for original extract and pyrolysates produced at various experimental conditions

1 2 3 4 5 6 7 8 9 10 11 12 13
Original 0.290 | 0.860 | 2.032 | 1.503 0 0.144 | 0.595 | 0.205 | 0.734 | 0.364 | 0.118 | 0.249 | 0.043
Ker-1 0.035 | 0.442 | 0.172 | 0.132 | 0.071 0 0.044 | 0.129 | 0.372 | 0.433 | 0.399 | 0.415 | 0.272
Ker-2 0.066 | 0.342 | 0.173 | 0.176 | 0.122 0 0.097 | 0.118 | 0.444 | 0.414 | 0.383 | 0.403 | 0.250
Kw-12 0.136 | 0.572 | 0.532 | 0.311 | 0.137 | 0.027 | 0.058 | 0.233 | 0.467 | 0.357 | 0.346 | 0.358 | 0.233
Kw-14 0.149 | 0.553 | 0.528 | 0.311 | 0.136 | 0.029 | 0.051 | 0.237 | 0.447 | 0.366 | 0.348 | 0.352 | 0.241
Kao-1 0.000 | 0.679 | 0.114 | 0.067 | 0.200 0 0.031 | 0.145 | 0.358 | 0.452 | 0.375 | 0.379 | 0.267
Kao-2 0.000 | 0.643 | 0.102 | 0.064 | 0.207 0 0.033 | 0.131 | 0.361 | 0.444 | 0.378 | 0.385 | 0.257
20 € Mon-1 0.700 | 0.622 | 1.518 | 0.108 | 0.133 | 0.332 | 0.045 | 0.186 | 0.376 | 0.431 | 0.301 | 0.331 | 0.394
Mon-2 0.741 | 0.636 | 1.560 | 0.099 | 0.117 | 0.396 | 0.050 | 0.208 | 0.466 | 0.373 | 0.262 | 0.312 | 0. 357
Cal-1 0.799 | 0.578 | 1.256 | 0.091 | 0.145 | 0.318 | 0.091 | 0.234 | 0.404 | 0.398 | 0.286 | 0.344 | 0.302
Cal-2 0.815 | 0.587 | 1.215 | 0.096 | 0.122 | 0.300 | 0.061 | 0.227 | 0.373 | 0.398 | 0.287 | 0.329 | 0.341
Dol-2 0.827 | 0.661 | 1.588 | 0.091 | 0.102 | 0.452 | 0.049 | 0.229 | 0.454 | 0.400 | 0.260 | 0.320 | 0.294
Dol-3 0.777 | 0.622 | 1.532 | 0.088 | 0.124 | 0.396 | 0.050 | 0.235 | 0.444 | 0.398 | 0.245 | 0.316 | 0.244
Ker-3 0 0. 165 0 0 0 0 0 0 0.507 | 0.462 | 0.357 | 0.403 | 0.150
Ker-5 0 0.122 0 0 0 0 0 0 0.483 | 0.450 | 0.348 | 0.429 | 0.127
Kw-15 0 0.125 0 0 0 0 0 0.014 | 0.527 | 0.405 | 0.298 | 0.399 | 0.164
Kw-16 0 0.157 0 0 0 0 0 0.018 | 0.567 | 0.398 | 0.281 | 0.395 | 0.195
Kao-3 0 0. 257 0 0 0 0 0 0.021 | 0.546 | 0.382 | 0.289 | 0.326 | 0.151
280 C Kao-4 0 0.250 0 0 0 0 0 0.016 } 0.553 | 0.361 | 0.277 | 0.318 | 0.153
Mon-3 0.187 | 0.390 | 0.840 | 0.090 0 0.259 | 0.024 | 0.039 | 0.589 | 0.340 | 0.238 | 0.281 | 0.166
Mon-4 0.159 | 0.393 | 0.752 | 0.087 0 0.188 | 0.019 | 0.036 | 0.616 | 0.340 | 0.216 | 0.279 | 0.182
Cal-3 0.237 | 0.365 | 1.004 | 0.174 0 0.346 | 0.043 | 0.038 | 0.611 | 0.298 | 0.214 | 0.258 | 0.239
Cal-4 0.221 | 0.377 | 0.979 | 0.149 0 0.204 | 0.026 | 0.035 | 0.591 | 0.312 | 0.232 | 0.277 | 0.224
Dol-4 0.226 | 0.483 | 0.922 | 0.170 | 0.037 | 0.292 | 0.038 | 0.078 | 0.637 | 0.285 | 0.225 | 0.264 | 0.221
Dol-5 0.251 | 0.477 | 0.899 | 0.172 | 0.041 | 0.276 | 0.047 | 0.138 | 0.609 | 0.322 | 0.208 | 0.276 | 0.223
Ker-6 0 0.105 0 0 0 0 0 0 0.290 | 0.512 nd nd 0
Ker-7 0 0.108 0 0 0 0 0 0 0.334 | 0.565 nd nd 0
Kw-17 0 0.154 0 0 0 0 0 0 0.331 | 0.616 nd nd 0
Kw-18 0 0. 205 0 0 0 0 0 0 0.280 | 0.584 nd nd 0
Kao-5 0 0. 085 0 0 0 0 0 0 0.417 | 0.560 | 0.409 | 0.420 | 0.133
320C| Kao-7 0 0. 067 0 0 0 0 0 0 0.420 | 0.569 | 0.414 | 0.444 | 0.136
Mon-7 0.071 | 0.097 0 0. 029 0 0.031 | 0.024 0 0.470 | 0.540 | 0.355 | 0.341 | 0.112
Cal-5 0.058 | 0.110 0 0. 030 0 0.022 | 0.045 | 0.010 | 0.509 | 0.538 | 0.364 | 0.334 | 0.129
Cal-6 0.044 | 0.089 0 0.012 0 0.018 | 0.010 | 0.009 | 0.486 | 0.533 | 0.342 | 0.321 | 0.135
Dol-6 0.058 | 0.123 0 0.025 0 0.021 | 0.232 | 0.014 | 0.575 | 0.501 | 0.289 | 0.301 | 0.112
Dol-7 0.061 | 0.142 0 0. 010 0 0.027 | 0.007 | 0.016 | 0.603 | 0.480 | 0.328 | 0.308 | 0.176
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Fig. 4 m/z 191 and m/z 217 mass chromatograms of

pyrolysates produced at temperature 320 C
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Fig.5 Diagrams of biomarker parameters vs. temperature
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The Effects of Minerals and Water on Hydrocarbon Generation from
Kerogen: II. Steranes and Triterpane Generation and Maturation
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1) SKLOG, Guangzhou Institute o f Geochemistry, Chinese Academy of Sciences, Wushan, Guangzhou, 510640
2) Faculty of Natural Resource and Information Technology, China University o f Petroleum, Beijing, 102249

Abstract

The results of pyrolysis experiments, performed in confined system (gold capsule) demonstrate that
maturation behaviors of hopanes (hopenes) and steranes released from kerogen change substantially with the
variation of water amount and mineral nature. The maturation rates for hopanes (hopenes) and steranes are
significantly higher in the three cases for.kerogen alone, kerogen plus a small amount of deionized water (TOC
:water, 1:1.5) and kerogen plus kaolinite and a large amount of deionized water (TOC :kaolinite :water, 1:24
:7~10, pH 4.'99) than in the other three cases for kerogen plus montmorillonite, calcite and dolomite
respectively and a large amount of deionized water (TOC : mineral : water 1:24:7~10, pH 8. 84~9. 88).
Hopenes are less stable than 178(H) 21B(H) hopanes in the former three cases while it is exactly opposite in the
latter three cases. All the three ratios of C;;22S/(22R+22S) homohopénes, C,208/(20R~+20S) and C,0PB/
(aaa—+afB) steranes generally decrease from 240°C to 280°C , and then, increase from 280°C to 320°C for all six
cases. This phenomenon indicates that the biological isomers of these compounds are attached to kerogen via
different types of bonds with different activation energy, and therefore, released in different manner at the

temperature range 240~320°C with heating time.

Key words: :mineral catalysis; hopenes; 178(H)21B(H)-hopanes; 17a(H)21R(H)-hopanes; steranes
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