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Table 1 ~ Ore-forming physicochemical parameters of micre-disseminated type of gold deposits in China
T+ » logf02 | logfS> | loefCOn | loafCH 4 o Fh Iog 5 | e | e
°C x 10" Pa x 105Pa Vv mol/ L. o (NaCD) og% o/ cm®
200~ 290
N m | b7 | -3760 | -232 [ 0043 |- 1249 | 613 | -0.62 | =271 | -2015 | - 1142 | 60 0.94
1l %) 054 |-4599 [ -12.84 | - 0.859 0 6.77 | -0.57 | -2638 | -2700 | -a752 | 31 0.96
I %) 446 | -37.56 | -12.07 [-0.750 | 0.330 | 652 | -0.64 | -2241 [ -1197 | 0546 | 3.24 084
I %) 225 - 37.67 | - 12.07 | - 1.010 0.573 4.55 - 0.41 -0900 | -0349 | - 1. 107 15 0.95
130~ 196
W= 175 |-47.08 | -18.03 | 0235 |-0519 | 475 | -036 [-17%6 | 0197 |- 1101 8 094
240~ 320
e 230 |-36.39 [-11.58 | 1.047 [-0.416 | 46 | -040 |-1107| 0282 |-1178| 22.5 101
125~ 191
Il T 1. 25 - 46.40 | - 13.87 1.157 - 1.222 43 -0.30 | -2245 | - 0911 [ -0 895 8 0.93
170~ 220
=g | 205 |-43.97|-17.08| 0568 | 0316 | 568 | -0.11 | -4.67 | 0222 |-0723 | 509 1.006
120~ 170
W= | 135 |-4853|-249 | 0.065 | 0100 | 600 | -011 | -830 [-1960|-0723| 1171 | 0.9
175~ 220
= | 137 |-4182| -85 | o802 | 0.002 58 | -042 | -473 | -108 |-2329| 88 0.925
il 70;% 100 |-538 | -9.5 | 0.857 |-0073 | 55 [ -027 | -450 | -0.95 | -1468 | 10.7 1.017
I %) 413 -37.01 | - 12.07 1.040 - 0.544 6.28 - 0.53 -2519 | -0922 | -0 843 1.56 079
I %) 193 |-41.62 | -1580 [-0.827 | -1.943 | 7.93 | -0.69 | -0421 | 0437 | - 1503 | 1087 | 0.966
120~ 190
W= | 057 [ -4 o173 [ 1280 |25 | 7.6 | -0.61 [ - 1371 | 0052 |- 1613 | 1135 | 0.983
I %) 052 |-37.59 | -12.07 |- 1.816 | -3.284 [ 47 | -025 | -3145|-3795 [-2029 [ 0.06 0.87
I %) 831 | -37.77 | - 1257 | 1.509 | 0.231 375 | 022 | -1712 | -0487 | -1721 [ 538 088
;
(5) Eh - 069~ -011V
2 2 Eh 2
5
(6) Togfo, (= 53.83~ — 36.39) x 10° Pa,
5 5
logfo, (-43.97- - 36.39) x10°Pa,  logfo, (- 53.83~ - 45.99) x 10
5
Pa , , logfS» (- 24.96~ — 8.5) x10° Pa,
5 5
logfs, (= 17.39~ - 8.5) x 10° Pa, (- 24.96~ — 9.5) x 10° Pa
2
(7 logd=S (- 8.30~ - 0.421) mol/ LL , loga>S
(-4.73~ - 0.421) mol/L , (- 830~ - 1.371) mol/L R
’ ’ ’ HS™ HZS
(8) loga=C (= 3.795~ 0.282) mol/I.
HCO; ,
log@EC (= 3.795~ 0.282) mol/l. | (= 2.709~ 0.197)

mol/ L
(9) loga>Cl (- 2329~ - 0.546) mol/L ,
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, (= 2.329~ — 0.546) moV/ L (= 1.613~ — 0.723) mol/ L
3
2 ( ) 2 2
, El Tatlo As ( 5~ 46 mg/kg,
Weissberg ,1979)  Sb ,  w(As) 2
x10" %, w(Sb)  30x 10 *( Weissberg, 1969) -
w(As)218x 10, 440x 10" °,  w(Sb) 16.9x 107, 66x% 107,
w(As Sb) 8.8 51.2 O Grigor yeva, T.A.  Sukneva, L. S. (1981)
© " 200°c , As2S: ShSs .
Sh2S3 As2S3 0.1 mol/LL NaOH Na2S  Na2Sx s
0. 1 mol/ L NaOH
) , As Sb ,
., As / Sb Au(AsS2)? Au(AsS3)* Au
(ShaS4) ™ Grigorveva  (1984) ,
s AS Sb
, :Au(HS)2 Aw(HS),8" AuCh
AuClh @07~ 10]
Aut AT JAu Aut
) pH ) Au’ , A’
@ . - , 1992
@ N.F. Spycher & M. H. Reed( 1989). P—=T

, 1990
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JAuY Aut AU

, (Au(HS)2 Auz(HS),8%)
s s pH ,Aw
(HS)28” Au(HS)2 , Au(HS)2
cr , (AuCl; AuCli) CI
cl pH ,  AuCly
,AuCly s AuChL
pH Cl
,Au(HS)> pH ;
AUCE pH ’
( 2 , \ 95x 10” *
Au(HS9)7 , \ 5% 107 2,
: Au(HS)z , , ,
. Au2(HS)28” AuCE AuCls
: , Au(HS)3
Au(s)+ H" + 2HS™ + %Oz(g) =Au(HS)7 + %HQO(I)
: Au(HS)2 2
, As Sb Hg TI , , Cu
Pb Zn " As Sb Hg T1 "
, Au ,
Cu Pb Zn s s
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Table 2 T heoretical solubility of ions and complexes of gold in the micre- dsseminated type of
gold deposits in China
logai/ (mol* - 1) (afl Zai*10-2
At ABt [ A9 s [auams),sT | awcs | aicg At At | sy Jamms) 8| ach AuCly
I |-1943|-5810] -5 00 - 893 |- 14.89 - 42.60 |[4x 10~ B[8x 10~ 2| 99.99 0.01 1x10- 8 [3x 10- 36
M |-2396]|-62.07| -647 | -10.37 |- 17.45 [ - 49.41 [3x 107 ' [3x 10" ®| 99.99 0.01 1x107 % |9x 107 42
I [-1972|-5021]| -453 814 |-14.03 |- 4131 |6x 10" "|2x 10" 3| 99 08 0.02 3x 1078 [2x 107 3
I |-17278|-5338| 009 —221 |-13.21|-37.73 [1x 10" *[3x 10" 2| 99 50 0.05 [5x107 2 |2x 107 3¢
I [-2273|-61.83| —262 | -542 |-16.52]|-2543[8x10" P[6x10" *| 99 84 0.16  [1x107 2 |2x 107 2!
I [-1734|-5266| -014 | -266 |-12.97]|-37.12]6x10" ©[3x107 3| 99 70 0.30 1x10" M 1x 107 ¥
M |-2211|-5.97] -294 ~604 |-1549[-42.75|7x 10" Blox 10" | 99.92 0.08 3x 10" 1 [2x 10738
I |-2210(-6202| -912 | -14.82 |-16.97 :417"5(;4 1x100 Ylix107 5| 9999 2x 1004 | 1x1070 | 1x 10" 3
I |-2434|-6667]-17.28 | -26.97 |[-18.61|-51.22|8x10"¢ |2x10" ®| 9553 2x 10”8 4.47 1x 10~ 32
I |-2L17[-605| -921 | -14.93 |- 18.41|-49.88 [1x 10" O |ax 10" ¥| 99 99 2x107% | 6x 1078 [2x 107 3
M [-2675]-6949| -9 17 | -15.37 [-20.16 |- 53.44 [3x 107 ©[5x 10" | 9999 6x107° | 1x1072 [5x 10743
I |-1934|-5808] -471 - 846 |- 14.24 [-41.37 |2x 10~ B[4x 10" 2| 99.98 0.02 3x 10~ 8 [2x 10733
I |-2325|-6683| -267 | -403 |-19.02[-5318[3x10" ¥[7x10" ®| 9582 418 [4x107 5 [3x 107 %
I |-2564|-7055| —472 | -713 |-20.45|-56.20|1x10" P [8x 10" ®| 99 61 0.39  [6x107 ¥ [3x 1073
I |[-17291]|-5377| -453 905 |-15.18 |- 41.81 [4x 10" 2|6x 10" ®| 99.99 | 3x107% |2x1077 |5x 107 3°
I |-1717|-5t13| —ass | -307 |-13.75[-37.94 [3x 107 B [3x10" ®| 99 69 0.32  [7x107 2 [4x 107 3¢
, _
2 2
2 2 2
9 2 2 pH
(Eh  fo ) aXs 3
. Auy( HS)E ,
5 , Au( HS)E
,pH , — , Au(HS)2

Au(HS)2



53

3

Table 3 Possible mechanism affecting descomposition and deposition of gold-sulfur complexes

2)
(t< 250°C)
1. : 1) ;32) 3)
pH
2. : 1) 32)
1 2 Fe,0; MnO
(Eh fon) ) ) &Us3 MnU,
1) :2) 3 3) H,S 1 4)
N - ’ (
) ,
, (
) 2 B
- Au(HS)> , ;

(1

H3As03+ Fe™* + 1. 375HS”
Fe* +0.25507 + 1. 75HS + 0.25H"
Hg™ + HS™

Au(HS)2

2Sh(OH) 3+ 3HS™ + 3H*
2H3ASO3+ 3HS™ + 3H+
4H3As03+ 4. 5HS + 3.5H*

=FeAsS(
=TFeS,(
=HgS(
=Au(
=ShyS3(
=A%53(
=4AsS(

?

fs2 fo2

)+ 1.5H:0+ 1. 375H" + 0. 375505
)+ H20
)+ H'
)+ 2H + 287
)+ 6H,0
) + 6H,0
)+ 0.55037 + 10H,0

”
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) , Au As Hg , ( )
(1)
: Au 0nx10°° Au  147.6% 107 G2y .
13.05% 10 5 () ,
, , CHs CO, H)S
H209 ’ CH4_ ’
, 100°C )
S As , Au
(6) (12]
) 150~
250°C , , ) s
: ., Au(HS):
CH4 ” ? )
( )
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MECHANISM FOR THE MIGRATION AND DEPOSITION OF ORE-FORMING MATERIALS
IN THE MICRG-DISSEMINATED TYPE GOLD DEPOSITS IN CHINA
Wang Xiaochun

(Institute of Southw est Geologlcal Exp lor ation Bureaw, MMI, Chengdu 610051

Abstract

Oreforming fluids of the micre-disseminated type gold deposits in China is supposed to be
multiple sources and charaterized by lower to intermediate temperature, weak acidic to weak alka-
lescent, relatively stonge reductive, higher in total sulfur activity, and lower in total chlorine activ+
ty. It can be revealed from the calculation of theoetical solubility of complexes in different ore-
forming stges that the gold in the ore-forming fluids was existed and migrated in the form of Au
(HS)2 . The main mechanisms for gold deposition are the decrease of temperature, and the de-
crease of total sulfur( as well as reductive sulfur) activity resulted from the deposition of slfides
such as pyrite, arsenopyrite, realgar, stibnite and cmnabar. The second mechauisms are the de-
crease of pressure, and the reduction and adsorption of organic material

Key Words China, micre-dissemmated Au ore, migration and precipition of ore materials



