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& BRWEWLAR,BIA[OH- 1= H* |, %
298 K, 1 M HrdE K< BT iy S5 58 B3 of K o
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=[OH" ][ H* ] =1 x 107Y, a4k mARK
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AT FRARBITE, 1909 £ Sorensen 12 H H pH
RFERBERABEME, FHME pH= - 1g[H* |,
BRI T X, 7 298 K, 1 MRS ERS T 4ik
pH=7,
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BERTE, KRBT HE R KK H—E R E N
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RV pH H th R4 TR,

A [B) 3R BE T 4k B B F RS HF0 pH (8

Table 1. Ionic products and pH values of pure water at different temperatures

t/C 0 10 20 25 30 40 50 60
K. 0.12x10°™ 0.29x10°"* 0.68x10°™ 1.0x10"™ 1.47x10"® 2.92x10™™ 5.47x10™% 9.61x10"%
pH 7.47 7.27 7.08 7.00 6.92 6.77 6.63 6.51
t/C 80 100 150 200 250 300 350 400
K, 3.34x10°% 9.26x10°°% 7.77x10"2 4.16x10"" 1.61x10°° 4.95x10°° 1.27x10"° 2.82x10°*
pH 6.24 6.02 5.55 5.19 4.90 4.65 4.45 4,27
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14y % (Ag.Ge.Ga.Cd . In %) fEE K (Pb+ Zn &
BAER I 500 J7 ) K 7E R O H B E k3
WMo EBE N E TAEENRARE, CAH
SRR PI Ny B R T R R Wk 7
R, By RS A F RS R RS
T B 9 PR AL 4 3 B ey o IR 1R (100 ~ 250 °C)
b J2 18 75 K (BP 2 $5& K ) | o &R (300 ~
400 C)MEEEHR K (MEFEK)MEFE KBRS
YE R AL PRI (100~ 250 C)FRETHRHEFE
UBEAE R HEFTTS, BE RS R,
FEIR(300~400 C)NET LR WG EEL
ALY ESYRERXRITITR, THAE LB
ANUIHEE, RERHTBARP Y 2EY,
ZnS + H;S = Zn(HS), (2)
PbS + H,S = Pb(HS), (3)
BEEREAYRARE, REBRERKRS
FESARAYB TR, TR ES &, N BEE
RENY W SR, EHBUEFEFE,
BRE BETHARP EY,

ZnS+2H* = 7n* + H,S (4)
PbS + 2H* =Pb** + H,S (5)
In** + nCl™ = ZnCE-" (6)
Pb?* + nCl™ = PhCR" (7)

BESEUMY NI RXUOE PR, LAH
HENEBNESYPRRBULE, N ERR(2
~ TR, BEERBE YRR, LR L
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ZnCl, + Hy0 + FeS, = ZnS ¥ + FeCl, +

1/20, + H,S (8)
PhCl, + HyO + FeS, = PhS ¥ + FeCl, +
1/20, + H,S (9)
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3KAISi;05 + 2H* = KALSi;040(OH), +
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EHR, BT HESHKAE-HEG-AEM
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O ) 03] B i, AR U O Ak 3R M b K
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XH.

pH=0.5x1gK +1g(2/K') - lg[ - 1+
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Hf . KA KAWBERPEER, K IFK
- ARRENTERNER, c AREL
BUEP K HWRE,y P K EERE.

PR L £ 28 1 & £k BRI R AP B, TSR AR
2RV HEY REFHEERATHT 0.1% ~
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YT K B E ck =0.013 ~ 0.671 mol/L; i&
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http://www.cqvip.com

£ 000 http://www.cqvig.com|

56 7o ¥ # 2006 4F
®2 SEMEVEKEASPHKAAENEZBEHMAT R pH BTENTHIEE
Table 2. pH values of ore-forming fluids in quartz-sericite alteration phase of the
Huize lead-zinc ore deposit at different temperatures

t/°C 100 150 200 250 300 350 400

1gK 10.7 10,2 9.6 9.0 8.4 7.6 7.1
1K' 2.4 1.8 1.3 0.7 0.1 -0.45 -1.0

pH k2R 6.02 5.55 5.19 4,90 4,65 4,45 4,27
cx* =0.013 mol/L 7.54 7.29 6.9 6.69 6.39 6.00 5.78

ex* =0.027 mol/L 1.22 6.97 6.67 6.37 6.08 5.70 5.51

ex* =0.054 mol/L 6.92 6.67 6.37 6.07 5.79 5.42 5.26

ex* =0.081 mol/L 6.74 6.49 6.19 5.90 5.62 5.27 5.13

ex* =0.11 mol/L 6.61 6.36 6.06 5.77 5.49 5.16 5.08

cx* =0.14 mol/L 6.51 - 6.26 5.9 5.67 5.40 5.07 4.9

ex* =0.27 mol/L 6.22 5.97 5.68 5.39 5.14 4.85 4.77

ex* =0.42 mol/L 6.03 5.78 5.49 5.21 4.98 4.7 4.64

ex* =0.56 mol/L 5.90 5.66 5.36 5.00 4.88 5.02 5.00

cx* =0.671 mol/L 5.83 5.58 5.29 5.02 4.82 4.57 4.52

Hi7=0.5I1g K= - AG/(4.58T) = (AH - TAS)/(4.58T).
M2 AE S, BEE R E MR, B Wik Ca®* + Hy0 + CO, = CaCO; + 2H* (11)

pHEZ#H A, XHE LSRRI BB TN F
ERE; S PEREML, SEF KR # & pH
HEEMK, XTERSAHPEX % 250 <,
69 MPaffl cx+ =0.089 &4 F RS G R (pH =
4.90~5.30)FEA&—3,
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MAHNTELZA . BB G  TRAEARRK
KRG P ANTREEORELE, R
W AERRET TR NG RET S5 Y
BB,

AT AR B B W ph AR R R 07
A, FERMATRRMT

=3

pH = [IgK + (lgec* +1gyc* +lgay +
Ig cco, + lg¥co,) 172 ®
HAP KA RRGRM T ERNER, c I RGEEE
R T COMMERE, y WIEERE, o, K
HOTEE s co2 B S B A B, cco, ITH 2 M
Helgeson % (3]

MEITUES, EREAL-RREL /-
FAEAGER, cEGETKREERT B (150 ~
400 C)FHIRT Wik pHES @ KIEFEL, H
TR WA EARTWALG, 2 CO,. Ca’* BEA/
ERNMEETYHERTEEIE, WERR
T AR coo M cc2 B ELITEEE K, BISEER pH
(ERCK T3 3 8UE, AN RI D P HE—SHE,

B, SED KR A 5N b P HE—55
. &RV Y(EELRMAY)ENPHE—FE
MRS (T A 2B MR8 T .

SEMHTRRERA-RBREA-FREAHERAT RN pH B

Table 3. pH values of ore-forming fluids in chlorite-carbonate-illite alteration phase
of the Huize lead-zinc ore deposit at different temperatures

t/C 100 150 200 250 300 350 400

1gK -6.95 -6.40 -5.9 -5.60 ~5.31 -5.07 -4.%6
pH HHAE 5.49 5.21 5.00 4.82 4.68 4,57 4.46
#47K pH 6.02 5.55 5.19 4,90 4.65 4.45 4,27

H:lgK= - AG/(4.58x T) = (AH - TAS)/(4.58x T),
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ARE LEAD SULPHIDES AND ZINC SULPHIDES OF
LEAD-ZINC ORE DEPOSITS PRECIPITATED FROM ACIDIC SOLUTIONS?
A DISCUSSION ON THE ORE-FORMING FLUID
OF HUIZE LEAD-ZINC ORE DEPOSIT, YUNNAN PROVINCE

ZHANG Zhen-liang!?, HUANG Zhi-long' ,RAO Bing®, GUAN Tao''?, YAN Zai-fei'*?

(1. Open Laboratory of Ore Depasit Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. The Graduate School of the Chinese Academy of Sciences, Beijing 100039, China;
3. Department of Earth Sciences, State Key Laboratory of Mineral Deposit Research, Nanjing 210093, China)

Abstract : Whether the fluid is acidic does not depend on whether its pH value is higher than 7, but depends on whether its
pH value is higher than the pure water’s pH value at its temperature. This paper studied the variation of pH value of ore-

forming fluid with temperatures under the condition of equilibrium among minerals crystallized at different ore-forming stages

in the Huize lead-zinc ore deposit. It is shown that the metallic minerals including metallic sulfides were precipitated from
neutral to slightly alkalic solutions rather than from acidic solution. This conclusion differs from that of Zhou Chaoxian
(1997) and Zhu Laimin et al. (1995).

Key words; lead sulphide and zinc sulphide; acidic solution; ore-forming fluid; pH
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