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Abstract: In this paper, gas chromatographic method for determination of C,~C; gas composition from decomposed gas hydrate sam-
ples in Qilian Mountain permafrost was established, and the difference between single— and multi—point correction method, external
standard and external standard normalization quantitative method, drainage and head space gas collection method was comparatively
studied. The results indicate that the head space collection method, single correction method, and external standard normalization
quantitative method are the best means for quantitatively measuring gas composition from the decomposed gas hydrate sample, with the
relative standard deviations in the range of 0.10%—0.47%, and detection limits varying from 0.0003% to 0.0127%. Based on the deter-
mination of C,~Cs from ten decomposed gas hydrate samples of bohehole DK—2 in Qilian Mountain permafrost, it is found that the
content of C; ranges from 60.64% to 78.76%, C, from 8.99% to 13.60%, and C, from 6.58% to 21.24%, with C,~Cs being less abun-
dant. Gas hydrate in Qilian Mountain permafrost is enriched with C,, and has low C,/C,; ratios(ranging from 1.5 to 3.7 ), showing the
characteristics of thermogenic gases obviously.
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Table 1 Analytical results of C,~C; components from the mixed standard gas
by different quantitative methods
@% U4 4k o KOIE ¥ W E 1 /% % mBIE W OE H /% —
iR S, S, S P RSD M, M, M; CFHf RSD

C, 7494 7032 7145 7224 333 6938 70.76 67.86 69.33 2.09 72.11

C, 10.19  9.60 9.77 985 308 945 977 9.25 949 276 9.84

o Cs 10.09 954 9.71 978 2.8 935 971 9.17 941 292 977
- i-C, 1.06  1.01 1.03 1.03 244 099 1.03 097 1.00  3.07 1.03
n-C, 1.04 099 1.00 1.01 262 097 1.00 0.94 097 3.09 1.0l

i n-Cs 0.51 0.48 0.49 0.49 3.10 047 0.49 0.45 0.47 4.26 0.50
Hesik  NA NA NA NA NA NA 5.74
Z(C,~Cs) 97.83 9194 9345 9441 90.61 9276 88.64 90.67 94.26

C, 76.60 7648 7646 76.51 0.10 76.57 7628 7656 7647 022 76.5I
9_}‘ () 1042 1044 1045 1044 0.15 1043 1053 1044 1047 053 1044
TJ’T] C; 10.31 1038 1039 1036 042 1032 1047 1035 1038 0.76 10.36
o i-Cy4 1.08 1.10 1.10 1.09 1.06 109 1.11 1.09 1.10  1.05 1.09
" n-C, 1.06 1.08 1.07 1.07 093 107 1.08 1.06 1.07 093 1.07
W n-Cs 052 052 0.52 052 000 052 053 051 052 192 053
2(C,~Cs) 100 100 100 100 100 100 100 100 100

T :NA FR K3 HT s RSD AR X4 off {6 22
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Table 2 Analytical results of C,~C; components from the low content mixed standard gas and detection limit

LN L N N B T B B i vt
C, 0.0515 0.0604 0.0629 0.0591 0.0543 0.0561 0.0538 0.0569  0.00405 7.13 0.0127
C, 0.0059 0.0067 0.0069 0.0067 0.0061 0.0063 0.0060 0.0064 0.00041  6.39 0.0013
C;  0.0031 0.0036 0.0037 0.0036 0.0032 0.0034 0.0032 0.0034  0.00023  6.74 0.0007
i-C;  0.0018 0.0021 0.0021  0.0020 0.0019 0.0020 0.0018 0.0019  0.00012  5.94 0.0004
n-C; 0.0018 0.0021 0.0021 0.0021 0.0019 0.0020 0.0019 0.0020  0.00012  6.23 0.0004
n-Cs  0.0019 0.0021 0.0021  0.0020 0.0019 0.0020 0.0019 0.0020  0.00010  4.98 0.0003
TE - B 04 A7 %
, o (C:0.0500% , C5:0.0050% , C5:0.0030%,
1 : C~C5:0.0020% ) 7 ( n=
(RSD)  0.00%~ 7), (S), (MDL)=
1.06% (n=3), RSD  0.22%~1.92% L1009 XS ( L 1,099) 99%, n—
(n=3), , 1 , ot lo090=3.143),
o ¢ 2)
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Table 3 Analytical results of C,~Cs components from gas hydrate
physical samples by using different preparation modes
ERLELL I L L D R SR SR TN LA B i
Kb ik % raBOEBSEA A R M E f L i BLE S . B2 A B 1
il 5 K Hkik fhAkik Tk Rl Kk ki ik Rl
C, 67.10 67.08 66.82 0.26 81.61 81.32 81.45 0.13
C, 8.38 8.49 8.99 0.50 0.08 0.08 0.08 0.00
C; 21.42 21.39 21.04 035 17.48 17.81 17.57 -0.24
i-C, 2.27 2.23 1.93 -0.30 0.65 0.63 0.61 -0.02
n-C, 0.80 0.79 1.04 0.25 0.17 0.17 0.19 0.02
n-Cs 0.03 0.03 0.18 0.15 ND ND 0.11 0.11
TEND Zom ARl CF R 00 K%, 58 8 n=3
2.4
4 BELUFELTEDK-2ILEMRSKED
HETPSES FHERNE
' 5 ’ Table 4 Molecular properties of gas from
decomposed gas hydrate samples of borehole
’ 3. 3 DK-2 in Qilian Mountain permafrost
s 0.00%~0.50% , =
Ci~C. 2 {Li¥m C, C, C i-C; nC; nCs C,/Cs,
2241 7876 11.34 658 037 244 052 7
’ 2303 73.01 1195 951 090 363 099 27
’ 2318 7647 1186 7.13 066 290 098 32
, ° 2350 7745 11.08 762 070 229 (.86 34
2.5 250.1 7250 1007 1375 143 223 ND 2.6
—_ 2530 6842 967 1832 169 1.56 0.35 2.2
N 2668 6682 899 21.04 193 1.04 0.8 2.0
' e 2753 7518 1153 756 066 373 134 30
2880 6064 1360 1792 157 474 153 15
’ 4o 4 2000 6632 915 21.24 211 1.18 ND 2.0
: CO, .H:S ,
CCs ’ ik MU %
s (C1/C,<1000)B,
s C~GCs 3
» C/Cao 4 ,
C, 60.64%~
78.76% ,C, 8.99%~13.60% ,C, 6.58%~ , N
21.24% ,1—C, n—C, 0.37%~2.11% ) 2
1.04%~4.74% ,n—C; ND~1.53%, s °
(1)
4, Cor N Cv/ , ) 2
Coy (1.5~3.7), ,
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(RSD)  0.00%~1.06%(n=3),
RSD  0.22%~1.92%(n=3),

(2) ,

2
0.00%~0.50% ,2
(3) . .
s 0.0003%~0.0127%
(4) DK-2
C1~C5
1) C2+ N
Ci/Csy (1.5~3.7),
(1] , , .
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