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The Gas Composition and Genesis of the Serpentinized Peridotitein
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Abstract: Serpentinization process may be the driving force of the hydrothermal system and can produce methane and hy-
drogen, the molecular hydrogen which can provide energy and electrons for microbial communities. Study of the serpentini-
zation gas not only provides evidences of abiotic methane formation, but also provides favorable conditions for synthesizing
organic compound. In addition, the study of the serpentinized ultrabasic rocks is helpful for systematically explore the ori-
gins of life on earth. Chemical compositions and carbon isotopes of the gas released from the serpentinized peridotite ( mar-
ble)in the Wenduermiao area in Inner Mongolia have been determined in this paper by using stepwise heating mass spec-
trometer. Results show that CO, is the dominant component with relatively high contents of N,and H, in the gas released
from the serpentinized peridotite in the Wenduermiao area. In addition, CH, and C,H_ contents are relatively high in the
gas released from the serpentinized peridotite at temperatures varying from 400°C to 600°C . 8"C values of CO, and CH, va-
ry from —18. 6%o to 2. 6%0 and from —8. 1%o to —51. 8%o, respectivley. With the increase of the number of carbon in vari-
ous gases, the distribution pattern of carbon isotopic compositions of CH,, C,H,, C,H,, and C,H , are varied from the

positive sequence distribution, the completely inverted sequence distribution, to the partially inverted sequence distribu-
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tion. This shows that there are multiple origins, including abiotic and biotic ( thermal or bacterial ) origins, of the gases re-

leased from the serpentinized peridotite.

Key words: serpentinized peridotite ; serpentinization gas; carbon isotope; Wenduermiao; Inner Mongolia
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Fig.1 A sketch map showing the distribution of serpentine

in the Wenduermiao area in Inner Mongolia

2 HEH5EBRTE

P AR PN S T AR K DX, e T D O
SISO AN S R S A RS (| 1) o 8



W PE R LA 4R 2016,35(2)
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Table 1 Concentrations of gases released at different temperatures from the serpentinized

peridotite in the Wenduermiao area, Inner Mongolia (mm’/g)
FE S 1/C H, N, 0, Ar co, co CH, C,Hy
200 — 28.45 3.55 0.30 22.32 — — —
400 0.36 35.27 1.83 0.32 131.18 — 0.22 —
MT-02
W 50 7 A RS 2 600 0.23 2.25 0.66 0.05 464.86 — 0.05 0.05
800 11.71 61.47 17.56 0.00 29172.67 — — 2.93
1000 0.31 16.43 4.69 0.23 760.01 — 0.16 —
200 — 4.49 0.27 — 38.58 0.46 — —
400 — 3.17 0.34 — 86.62 — 0.41 5.62
MT-03
N i . 3 3 — . — . .
W 0 7 A RS 2 600 19.86 4.37 1.32 1290.91 5.43 1.85
800 0.73 5.83 1.70 — 2416.78 — 0.49 0.73
1000 0.08 0.24 0.07 — 29.65 — — —
200 — 23.86 4.27 0.20 28.22 — 0.00 0.00
400 34.62 34.19 3.14 0.19 135.10 — 1.60 44.59
MW-13
i 5 S 600 103.98 21.66 7.67 0.14 3181.38 — 11.00 5.33
800 87.23 23.99 10.90 0.17 21660.98 — 6.54 4.36
1000 3.23 27.46 8.08 0.25 8010.79 — — 0.81
200 — — 3.10 0.13 0.41 — — —
400 5.49 — 0.94 0.14 0.43 — 0.18 4.95
MC-20
347. 2.84 2.24 11 3. 2.84 .62 —
TS 2 600 7.58 8 0 55 8 3.6
800 854.86 6.63 3.27 0.18 1.59 6.63 0.71 —
1000 1764.73 27.41 3.45 0.18 1.27 27.41 0.54 —
200 0.71 13.13 1.69 0.12 2.94 — — —
400 9.07 13.07 1.64 — 36.12 9.82 0.58 0.52
MC-21
W 50 7 A S 600 7.39 13.60 4.59 0.17 803.42 9.09 3.23 1.19
800 4.43 12.47 4.43 0.28 2670.60 — 0.28 0.55
1000 5.23 18.06 9.75 0.22 44.61 1.04 — —
200 — 26.70 4.22 0.29 5.60 — — —
400 17.98 43.24 2.25 0.39 30.94 13.37 3.22 —
MC-22
N iy . 3 . . 35. . . .
W 50 7 A RS 2 600 11.19 36.30 6.58 0.37 135.47 4.12 10.76 0.82
800 6.25 18.74 7.03 — 7771.08 — 2.34 1.56
1000 1.65 24.30 7.00 0.41 4083.59 — — 0.41
200 — 20.47 2.75 — 10.39 — — —
400 8.32 19.10 2.34 — 61.44 — 0.67 5.56
MC-24
I 5 7 A RO 2 600 16.66 22.86 6.03 0.35 1717.12 — 5.14 4.25
800 24.57 18.43 14.74 — 12209.35 — 1.23 3.69
1000 29.53 64.72 14.75 0.55 225.57 2.29 1.26 —
e — 3R R R
A ~ L >
¥ R -27. 3%0. 2, 7E 800 ~ 1000°C B A% 5, i 230 7 b R B #F 5 7F

1000°C i} CO, f78"°CH —18. 6%0 ~ —0. T%0, ¥ {ti 800~ 1000°C i K i (1) CO, [l AL Rk B IEM . ke
H—8. 6%0,1 EES L CH, (C,H, .C,H, BB 17 S IR Bk ) o7 2% 43 A 0 AR 9, A R B XA A

3 £ [H &
3" CH-23. 6%0~—24. 2%0 , I{H H -23. 9%o HyET (R U1, 2014)

MR Z A, CO, 18 CHE 400°C 2 Rif A 4 4
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Fig.2 Contents of gases released at different temperatures from the serpentinized peridotite in the Wenduermiao area
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Table 2 Carbon isotopes of carboniferous gases released

at different temperatures from the serpentinized peridotite

in the Wenduermiao area (%o0)

S v 3Car, 8"Cope 8"Coams 8"Coumo 8 Ceo,
200 -21.9 — -12.9

MT-03 400 -26.1 -15.5  -25.8 — -13.8
gtk 600  -8.1 -17.7 -26.2 — -10.3
BB g9 -16.4 — — -12.1
1000 — — — — -13.6

200 — — -27.7 — -14.5

MW-13 400 -31.8 -26.8  -26.1 -24.1  -18.6
HECEE 600 -26.2  -24.3 -20.6 -224  -12.1
RIE 500 -255 -249  -184  -24.9 2.6
1000 — — — -23.6 0.7

200 — — — — -11.7

MC-21 400 -40.6 -29.4  -248 — -14.9
WLCAE 600 -51.8 -31.3  -28.0 -25.0 -2.9
MR g0 — — — — -4.3
1000 — — — — -6.4

200 — -27.4  -32.8 — -10.6

MC-22 400 -31.6 -30.0 -26.7 -27.9 -18.6
gtk 600 -32.9 -24.8 -24.8 -26.5 -8.4
MBS g0 243 -182  -24 — -6.3
1000 -46.3 — — -242  -18.6

200 — — — — -14.5

MC-24 400 -40.4 -283  -292  -275 -11.6
Stk 600 -31.6  -28.9 -26.1 -22.9  -12.3
BB g0 — — -23.9  -29.6 -4.6
1000 — -133  -18.4  -23.8 -5.2

T — AR

AT AR AT B0 9 2 ), R RAORE JOIR 45 570 [
BF R 7 I A B e IR 2 el TR W a3 i TR T
Gz

200°C HF N, b FEZA 4y, f iRy 19.52 mm’/g,
HIR N €CO,(6.31 mm’/g) Fl 0,(2.89 mm’/g), K
i e Ko 400~ 600°C B 3 1Y It M4 41 43 = 2ok
AL R A AR 45 K 4, 400°C 1 CO, 5 i H
# 80.23 mm’/g, N, K 24.67 mm’/g, H, N
14.07 mm’/g 1 C,H, & 14.07 mm’/g, 600°C &}
CO, & & W & W /> (1265.53 mm’/g). H, K
26.55 mm’/g, N, K 16.84 mm’/g Fl CH, W
5.94 mm’/g;7E 400 ~ 600°C B} CH, #l C,H, & ik
B o

800°C & I A 2 73 F2 2ok A It i A4 f 22 1
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MR SRR, CO,(12650.24 mm®/g) N,(23.49 mm’/g) .
0,(22.49 mm’/g) FIH,(9.39 mm’/g) , % 800 ~ 1000°C
BF CO, f& & it 2 &, £ E &0 W4 I 2.
1000°C F Hh 1) I 7 20 43 £ B R R T 400 & 4% S5k B
25 BRI AR DA B 43 40 K G A 4 2 AR ( Zhang
et al.,2010) , WESCA LM 2 (R BRE) BE i AR £
$% €0,(2192.37 mm’/g) N,(25.20 mm’/g) .0,
(7.39 mm3/g> 1 H,(6.67 mm3/g) o

1 400°C D) Bl FEHR R CO, % &y T H fh 41
g3, W U B e 20 Ak ask B P RONE A R A ik R R Ak T
T B BR R0, WF 98 35 W T e 80 A Ak 1R 0 i
fit CO, HYFE M (ALFE KAL) . W] Fe’ g 5 IR
R HHE A B B R R b TN S B R A TR R R
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R — A
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Fig.4 Plots showing 8]3CCUZ and 8'3CCH4 values for the gases re-

leased at different temperatures from the serpentinized peridotite

in the Wenduermiao area( after Ueno et al.,2006)
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