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Abstract ;: Domestic 10X-type and 13X-type molecular sieves were used for the adsorption and desorption experiments
of steranes and hopanes, and their stable carbon isotopic fractionation by the two kinds of molecular sieves during
separation process was discussed in detail. These two kinds of molecular sieves have various adsorption effects on
different types of compounds. They both have the weakest adsorption capacities for Sa, 14a, 17a-20S steranes,
Sa, 148, 17B-20R steranes and 5, 148, 178-20S steranes, followed by Sc, 14a, 17a-20R steranes, B-carotane,, and
gammacerane. The 13X-type molecular sieve has stronger adsorption capacity for hopanes than that of the 10X-type
molecular sieve, which can be used for the separation of hopanes. The 10X-type molecular sieve has stronger adsorp-
tion capacity for steranes than that of the 13X-type molecular sieve. By controlling the amount of eluent, different
configuration of steranes can be further separated. The stable carbon isotopes of steranes and hopanes showed that no
carbon isotopic fractionation occurred during separation process and the repeatability was very good, indicating that
domestic 10X-type and 13X-type molecular sieves can be used for steranes and hopanes separation.
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Total ion current of different fractions eluted from domestic 13X molecular sieve column
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Fig.2 Total ion current and m/z 191 of residual fractions of domestic 13X molecular seive extracted by isooctane
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Fig.3 Total ion current of different fractions eluted from domestic 10X molecular sieve column
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Fig.4 Total ion current and m/z 191 of residual fractions of domestic 10X molecular seive extracted by isooctane
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Fig.5 Total ion current of steranes fraction prepared by domestic 10X molecular sieve
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Table 1 Carbon isotopic values of steranes separated by domestic 10X molecular sieve

BRI [ 1 2% 613C/ %0

i a,o,a- «,B,B- o,B,B- a,a,a- Cyo S a,o,a- «,B,B- a,B,B- a0, a,a,0- a,B,B- o,B,B- a,a,a- s B-
CorS ke CogR 1% CoyS %% Cop R 10 rfliissh Cos S Mk Cog R 5% CogS fiihe Cog R ik Coo S ik Coo R Hi%E CooS ik CooR ik Mike W3 M
1853 1 - -36.19  -32.88 - - - -33.84  -31.31 - -32.66  -34.64  -33.12 - - -
W42 -31.41 3487  -32.53 - -33.93  -3359  -33.19  -32.64  -33.00 -32.08 -33.50  -33.70 - - -
W43 -3146 3475 -31.61  -31.95  -3551  -34.98 - -34.56  -30.42  -31.19  -3400  -32.86  -29.84 - -31.92
oy 4 - - - -30.79 - - - - -30.43 - - - -29.29  -36.38 -32.06
W4y 5 - - - -30.52 - - - - -29.96 - - - -30.31 - -32.45
5y 6 - - - -29.11 - - - - -30.41 - - - -30.76  -37.24  -32.00
a7 - - - - - - - - - - - - - -36.77  -32.35
[ - - - - - - - - - - - - - -36.53  -31.99
®2 EFI1XESFHRIBHNSRLEYETRBREACENESERS FHENRE
Table 2 Error of carbon isotope measurement and average values
of sterane compounds separated by domestic 10X molecular sieve
PAPARRRE R 37 3 0 7 45 R 5 T (LR 22/ %eo
e oo, o,B,B- a,B,B- oo, Cyo S o,a,a- a,B,B- o,B,B- o,a,a- oo, o,B,B- a,B,B- oo, ey B-
Co7S i85 CogR 845 Cp7S B (:271e<<<k* TrHEE s Cog S b Cog R ik CogS Kk (‘ZSR‘“JC* czgs“r* Cog R {5455 CooS 5% (29R<<< [ s AN

[ - - 0.54 - - - -0.31 ~1.60 - 0.66 0.54 -0.10 - - -
W2 -0.30 0.06 0.19 - -1.80 -0.79 0.31 -0.20 - 0.08 -0.60 0.53 - - -
WAy 030 -0.06 -0.73 1.30 1.80 0.79 - -1.80 0.12 -0.74 0.06 -0.43 -0.20 - -0.21
Ay 4 - - - 0.19 - - - - 0.13 - - - 071 -035  -0.07
184y 5 - - - -0.08 - - - - -0.36 - - - 0.31 - 0.34
185y 6 - - - -0.80 - - -0.11 - - - 0.60 0.51 -0.13
w7 - - - - - - - - - - - - 0.04 0.24

- - - - - - - - - - -0.20  -0.12
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Table 3 Repeatability analysis of carbon isotope of sterane compounds by domestic 10X molecular sieve
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CorS HikE CopR fiilE CogS ikt Co RIAE iflifiige CosS Ml Cog RHISE CogS ikt Cog RHiNE CooS i Cog RHI%E CooS HifE Coo RN Wike W1 M
FE—K 3146 —-34.87 -33.96 30.79 -33.53 -32.98 -33.84 -33.31 -30.52 -32.34 -34.43 -33.34 -29.36  -36.45 -32.06
K -32.28 -32.41 -34.43 30.85 -34.51 -33.69 -33.19 -32.64 -30.42 -32.98 -33.65 -32.89 -29.87 -35.87 -32.43
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Table 4 Carbon isotope of hopane compounds separated by domestic 10X and 13X molecular sieves
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13X -33.3 -31.4 -32.8 -30.3 -60.4 -60.3 -60.3 -60.7 -60.4 -60.7 -60.8
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Eﬁ ﬁtﬁ%ﬁ“‘ﬁg ,ﬁ;rifa% . shale system,Cangdong Sag,Bohai Bay Basin[ J].Petroleum Geo-
%%IJJEH 10X Lﬂ}ﬂ 13X ﬂﬁ%ﬁﬁ%%ﬁ%lﬁjg logy & Experiment,2020,42(2) :263-272.
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AN, AR e S A R Bk [ 5 38 T 5 25 2R DL L S S SR
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