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M mXn MY X™T MmXy
Ke A G° (3-mol Y
Ko (3) :
' InKg = - ac
MmXn(9) <{mM"™ (ag) + nM™ (ag) , RT
AG® = mA;GO(M™ ,aq) + (R =8.314)/ K; T = 298.15K) (3)
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Table 1 Free energy(A Gf) of sulfides versus sol ubility product Kg(18 15 100 kPa)
A GP Ko
/ (k3= mol * %)
AgzS) - 40.67 6.3x10° % 1.6x10° %
Ag2SB) - 39.52 — 2.5x10° %
CuzS - 86.299 2.5x10°* 4.2x10° %
Cus - 52.769 6.3x10" % 5.1x10" %
FeS - 100.77 6.3x10° 8 3.8x10° 8
FeS; - 106.22 6.3x10" % —
FeS;=Fe?* +S*" +S - 106. 22 — 4,1x10° %
Hgs@) - 45.773 4.0x10° % 2.8x10" %
HgsSB) - 43.668 1.6x10° %2 6.6x10° %
MnS - 218.55 2.5x10° % 1.7x10° %
PbS - 96.713 8.0x10" % 4.5x10" %
zns - 187.49 2.5x10" % 1.9x10° %
Zns - 200. 61 1.6x10° % 9.6x10"%®
AS;S3+ 4H0 = 2HASO, + 3HS - 168.61 2.1x10" % 1.0x10° %
Bi.Ss - 164.85 1x10°¥ —
1/ 2BisSg+ H0 + H* =BiO " +3/ 2H,S - 164.85 — 2.4x10° %
Sb;03 - 173.63 1.6x10° % —
1/2 Sb03+ HO + H* =SbO * + 3/ 2H,S - 173.63 gx10" % 2.2x10° %
Sb,03 + 4H;0 = 2HSbO, + 3H2S - 173.63 — 6.3x10° %
A GP , , ,1988 ,274 ; CRC Handbook of Chemistry and Physcs,65th ,B222, 1984 1985;
Ko J.A. , , , ,1991.
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pH IMSIY o [MS] MS  M2* g
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MSM?* + & Ko - IMZUS"WE [M*][S" Iy 2= Ko[MSN o (6)
’ [MS]Y o [MS]
MS : : s°
: Ko = [MZ*][S* Yy 3= KqS° (7)
MS(s) «MS(aq) <M?* + & (5) Yo 1 , MS
M S(aq) MS, S [M2*] [S*]  So
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Fig.1 Therelationship between solubility logS and pH
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2 pH (18 25
4 100 kPa)
Table 2 Sulfide solubility and pH value of saturation solu
tion(18 25 ,100 kPa)

s/ (g-L- Y

MS M2S  M2Ss

pH
M* M2* M3 ,

n+ 2 -
Mes HZ? L . 8.4x10-14 2.48x10-15 2.5x10°% 7.00
[H'] + [HS ] + [H2S] = _ _ 2.9x10- 12 7 00
12
12

pH

n

1x10-18 1.19x10-15  4.7x10° 7.00
[OH"] + ,Z'[M(OH)i] (17) 0.00033 2.55x10-15 1.7x10° 7.00
I

» 0.006 2 0.006 16 2.2x10°4 8.22
MS M.S M2S , [HT] 0004 6 - Lax10-4 - o8
[HS"] [H2S] [M(OH)] ) 0.000 01 0.000 01 1.4x10- 16 7.00
[H'] + SO ns + ZSHZS) = — — 2.0x10- 16 7.00
0.004 7 0.006 23 3.8x10° 3 9.53

n
; S 0.00086  9.4x10°7 -8 7.00

[OH ] + S ZaM(OH)'l (18) 8 2.7x10

i ! 0.006 9 — 5.3x10- 6 7.16
[H'] + S@ns + Dyg = 0.000 66 — 4.7%10" 7 7.01
2 0.0005  2.48x10- 13 — -

n
- 3 0.000 18 0.000 18 R 7.00

[OH ] +2S ZﬁM(OH) , (19) 1.7x10-%0

i i 0.00175  0.00175 1 4x10-6 6.98

+ - _
[H'] +3S0@nus + 2D "'25) - CRC Handbook of Chemistry and Physics ,65th ,1984 - 1985;

n Seidell ,Solubilities of Inorganic and Metal Organic Compinds,3th ,1994.
[OH"] + ZSAZBM(OH)l (20)
5. - [H*]? ,
~HS = [H+]2 + [H+] Ko + Kai Ka2' !
5. - Kar[H'] ,
e [H+]2+[H+] Kal+ KalKaZ, , ,
5 _ Bon [OH 1’
M (OH)i = n !
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(99 (10) (13) (16) (18), MS 5
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PHo=7.0  pH , i (M"7)
;D) So (17), (s7) ’
pHz1;(c) pH: .
Sl,(d) ’ BT = BH+ +BOH7 + (InlO) Z .
pH ! N -
(9 (100 (19 (16) (19 (9 (10 S DX ELET T
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REL ATIONSHIP BETWEEN SOL UBIL ITY
OF SUL FIDES AND SOL UTION pH VAL UE

JIA Jian-ye! L AN Bin-ming® ,XIE Xian-de!
WU Daaqing' , TANG Yanjie' ,\WAN G Yan® WAN GJian-cheng*
(1. Guangzhou I nstitute of Geochemistry, Chinese Academy of Science, Guangzhou, 510640, China; 2. Chang’ an University, Xian,

710054, China; 3. Guangdong Bureau of Nonferrous Metal Exploration, Guangzhou, 510000, China; 4. Huixian Bureau of Geology

and Mineral Resources, Huixian, 453600, China)

Abstract : As a kind of common mineral , the affect of sulfide solubility on pH value of water solution
each other isoften neglected because their solution isvery small. Therefor , on the bassof numeration of
the free potential A G, the authors calculated the solubility product ( Kg) and the solubility (S) of com-
mon sulfides, drew the curves of relationship between logS and pH value, and got some concluson that
the slution pH value was controlled by sulfides olubility , and vice versa, the pH vaue could affect sul-
fides solubility. Furthermore, the buffer cgpacity and range of sulfide saturation solution were calculat-
ed. And the reciprocity mechanism of sulfides and solution pH value was discussed.

Key words: sulfide minera ; solubility ; pH value; buffer capacity and range; mechanism



