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Tab.1 The gas composition of Kueishantao hydrothermal 2% 1.013 25% 10° Pa
fliud (2 AGu,
(x1077)
CH,4 0, H,S €O, S0, 2 17
A 0.335 0.195 20.400 978.000 0.271 Tah 2 The statistic of background water temperature and
B 0.035 0.032 21.000 976.000 0.226 hydrothermal temperature in one vent of Kueishantao
C 0.007 0.011 8.460  992.000 0.073
D 0.030 0.007 12.600 987.000 0.009 (- ()
E 0.002 84.000 916.000 0.051 2006 04 42.2 496
0.102 0.049 29.292 969.800 0.126 2006 05 48.8 1 488
2000 06 54.5 516
1 , 2000 08 48.7 491
, 2000 11 37.3 811
2H>S(g) + 02(g) = 25(s) + 2H,0(]) (1) 2000 12 35.5 4 464
(4 3)H2S(g) + (2/3)S05 ()= 200101 36. 1 4 464
25(9) + (4/3) H> () (2) 200+ 02 33.9 4 031
1/2150,2 L ()= 200+ 03 35.1 3 556
(32) Ho8(g) + (1/2)S0, () + HT (1)= 20004 32.6 1273
28(s) + 2H,0( 1) (3) 40. 47
( 3)CHa(g) + (2/3)S02(g) =
25(s) + (4/3) H20(D+ (2/3) CO2(g) (4)
BE ENSFM =1l AG =7 le=25: BE ENFM
Tue P 2H,5(g)+0,(g) 25(s)+2H,0(1) Tue P
EHIRe | AG, FHRdi2 ‘ AG,
298.15K Pue 2H,S(9)+0,(g) 2S(s)+2H,0(1) 298.15K Pue
SRIE | AG, AGo TEIE | AG,
298.15K p® 2H,5(9)+0,(g) 2S(s)+2H,0(1) 298.15K P®
2 A G

Fig.2 Thesettled scheme of AG,, under nor standard status
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, 408x% 10°) J/ mol= — 402.949x 10° J/ mol
. AGn= - RTInK;
dG= - SdT+ Vdp (5) =K= exp(= AGu/RT)
G N , TV, p AGn= — 402.949% 10° J/mol, T 313.62 K, R
8.314 J/(mol * K)

, (5 K= exp(= AG./RT)= 1.30% 107

AGi= — §,°% (298.15 K= T yp), AG,'= — RTInK

S, (H,8) = 205. 64 J/ (mol* K), =

Su?(02)=205.03 J/(mol* K), , K= exp(- MG, /RT) = 3.48x 10™

AG = — (2% 205.64 J/(mol * K)+ " .
205. 03 J/ (mol* K)) x (298. 15 K- 313. 62 K) = 2 BREi#H
9 534.314 5 J/ mol, ,

AG, . , (2 (3 (4
: , 3
AG2= V( P~ Pur) ,
»HaS(g)  0O2(g) , .
29.292% 10-3,0.049 4% 10-3( ,

1), H.S(g)  0:(g) 1. 539 x ,

10 g/ e’ 1.429% 1077 g/em’, : ) ,
AGy= (2% 647. 128 cm?/ mol+ 1. 106 2 em3/ mol) x >

(- 1.01325% 10° Pa)= — 1 312.525 7 J/ mol )

AGs , , S H,0 ,

; 0, AG3= 0
AG, AG | , 3 )

AGy= — 3 171. 040 6 J/ mol s 1~
AG,' . 4 . .
AGL = 206G, (S) + 206G, (H,0) - 4 , (D)

206G, (H,S) = ArG,"(05) , )

) 3 )
, (D

A G,= — 408. 34x 10° J/ mol , ,
A Gn= AGi+ AG2+ AG3+ AGa+
A, Gn'= (9 534.314 5- 1 312.525 7+ 0- 3 171. 040 6-

3
Tab.3 'The equilibrium constant of probably relative chemical e quations under hydrothermal and standard conditions
K¢ K

2H,8(g) + 02(g)= 25(s)+ 2H,0(1) 1.30x 107 3.48x 107!
(4/3)H2S(g)+ (2/3)S02(g)= 2S(s)+ (4/3)H,0()) 1.88x 101 4.08x 1012
(3/2)H2S(g)+ (1/2)S042- (1) + H* ()= 2S(s)+ 2H,0(]) 4.99% 108 2.78x 109
(2/3)CHy4(g)+ (2/3)S02(g)= 2S(s)+ (4/3)H0(1)+ (2/3)COz(g) 1.37x 10% 1.15x 1038
(4) : :
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Judging chemical reactions formed native sulfur with equilibri-
um constant in seafloor hydrothermal activity off Kueishantao
at northeast of Taiwan island
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Abstract: 1t was suggested that several chemical equations should exist according to hydrothermal gas of
Kueishantao. Setting a hypothesis on which the real Kueishantao hydrothermal environment is approached
most likely, the equilibrium constant of probably relative chemical equations can be calculated and compared. It
was drawn that based on two chemical equations, 2H,S( g)+ O2(g) = 2S(s)+ 2H,0(]) and CH4( g)+ SO:( g)=

3S(s)+ 2H,O(l) + COx(g), it is certain that native sulfur can be formed in Kueishantao hydrothermal area. At
the same time, the fact is consistent with the high oxygen content because of shallow depth and high carbon dr

oxide content collected from hydrothermal gas.
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