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Table 1 List of experimental data of mineral solubility
R AR E - !
o 0.01M 0.02M ! 0.05M
T 1
ik 5 U5 op N & 5 Ji OB WWFTEJ‘:‘%}W‘ W e 5
?;;ﬁﬁfsﬁ 0.18 3.29 2.27 252 5.33 2.45
Z‘fﬁﬁﬁm 80.35 2.67 142.37 3,41 TR R
ﬁ( H;%it)m 17.49 7.80 19.32 6.50 23.47 25,34
z (Oi) L 5.31 7.34 7.34 6.81 6.27 4,82
R # [ 9.41 { 44,40 ’ 2,41 ( 6.06 f 23.50 7772'5.730
- Vi3 ’ 3,21 l 1.20 , 2.12 [ 2.37 7.59 2.39
a—pEAR | 193 | 1208 | 7020 | 5.5 3.38 6.65
8 — ¥ B vk wk ] 17.10 J 12.15 j 17.60 [ 8.52 ]
DR RBEEFTR ’ 9.17 ’ 16.80 ‘ 1.06 ] 6.50 l
i i [ 2.63 | 32,12 [ 2,24 12.85 ' 12.39 | 17.47
2 b & ‘ 2.41 [ 5.86 ' 2.25 2,04 3.10 ’ 7.19
B OB & | 3.88 ‘ 2.60 [ 4.92 | 4.79 4.83 6.42

e 1AM K0 1m NaClig i v 47 B vk BE 8 41
2.5 BN WA SR A HA T B, B x 1050,

TREN107°M, EiZEALERT AR DMK, #8338 85w R %
T E PR RS, BRAAVET A B A RIPGEK, R Bk B B S b
LU ERRESEVRGREAER T, REAREBEE, AR T HRRLA BB A
AR R TR IR B E T, TIHE% Na-Ca-Cl B3k ik BISME LTI R ST B,
R WL REN, HE HRAT S EWE AN BRAMRERAZET %
REMES A+ T107°~10*M BEA ), HERTHABERRLEER ENER, #
CIIE AR SRR AR AR, RS AAREGEA, RA—K E R FH R
W, WM R R B AR, B YRR B ¥ AR BE i A R R (K2
#3), NRRESBEHAREST, BN TATREIBIEL, BEXE LR
POENBR, WEARREESWELIE, HUBRE —HEHiLD K,

—. EEmemELRENEREE
B RV B T T 252 B A M B B B R, LB TR

L)
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KPEFHEERZEZ —, WD Me-CI-H, O ZHPERTMT (MeftFPb?Y, Zn?",
Fe?*, Fe®*4),

£2 FHRTBRELEIN

Table 2 Variance analysis of the solubility of galena

B 5 M H i K IEEW F B F M
W Z 1.1446 3—1 0.5723 11.8489 HRp¥Hrn
B2 11.9928 11—1 1.1993 24.8302 TRELR
M & 0.9669 3—1(11—1) 0.0483

B f 14,1043 3x11—1

#H#&EB: Fo.:(2.20) =2.29; Fo.05(2.20) =3.49; Fo.0:(2.20) =5.85
Fo.:1(10,20) =1,945  Fo.,05(10.20) =2.355 Fo.01 €10.20) =3.37
{5 E0.1:£0,012%0,05, HHAHF (2.20) <, F(10.20) <F

%3 ARTBEMEHTESN
Table 3 Variance analysis of the solubility of sphalerite

B iy 2 H M [EI:: I &M F B EH®
WEZR 0.7526 3—1 0.5723 2.02298 LBELR
5% A | 5,1554 11—1 0.5155 1.8222 EBEXR
3| % 5.6588 (3—1(11—1) 0.2829

B i 14.4055 3x11—1

s BE0.1, 1(0.01, 3R0.05, MWHIY C2.20) >F, I'(10.20) <F

SRR R R B, ZEMe-CLl-11L, 0 &, 1MW T BHE (Melp's
W B T (Zn IS M T AR '
(ZnlT=¢,(Zn%*"*]
(Pblr=¢.(Pb**] (1)
CFeldr= ¢ (Fe? I+ ¢, L1 "]

RF: §1= 1+ XK, (Za® ICLITY
hr=1 +1§1Kz,iEPb“]EC1']i (2)

n .
d73 = 1 +i‘;l._[<3_n 1_[1’;02+3EC1_11

§i= 1+ NKe e JICI
N C2) WKy -Kyi B HERFROE SR LS RETLE R ( TEHRT
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wHEY) .
BB R TR RIRECI ) SR P B FRE(CLU IZ B FFE T 5

KEo
CCI dp=CCLl D+, LZn2 D+ $o(Pb2* I+ hs(Fe®* I+, (Fe®*D

(3)

R (3 ), ¢,=§leizzn2+J[c1-j"

P2 = DK, i(Pb*I(CLY

o (4)
¢3=§5K3;EFe“Jcc1‘]f

$o= ZiKoiCFe? ICCIY

. BCO1), (3)MWMKATH, SEHELTBMNEH S5 FronaeusEidfMLedan B

BEHRR, WRHATHEFEMEHERERLERBE MK FEHEEE. ST R
B EFEF#MARBERTBR TSRS REZ IR TEA AR & M KEH
4.,

FeEkE, HEMEISRAKEFERECIITEEMRRR. SR B #
ETRESRAGKRE e, BRInCl "2 HA&RMAPEEERK BREMT &
MHA (F4), RHRHERTBRPCUITHHAMBENAR, SFHEML R IH
o XFFFAFEREAR BRI A P AERS, HiHE MW E S P& & 3 8 KEET
B, BEEENEZAABEADAE—ERMAEFREEEARESRE, TP HE
ClUB ALY — A et LREVUBEE THET=0.1, 1oglClT Y= -1.5~
0 BB BHHEPLCL () . WHEFPLIr—EN, MEHFREMTIFEMR PbCl, (ED
B, MHMEREEDTSES MM, JiBE—E, HEREHCPLITH M

WCPPLCL, CHED BEEM, £EEEWNHERD. BRRELEETENRESH

BYREAA —BUALERKTE-RBERN, AT ELBESRETERN TER.
T R R R MBS ERBHE R, XS RREE DT E WA 8iELm
BARITHEMELZRIE, FIBZRTARES . ARKRENBRYVIBENTET
mERSGIEHE—3

MR MR AY S & SS B FHRARNBRL T PE, XBRBEHES. B

EMe?*/MeS=EMeClE™ /Mes

—EoMe®* /Mes+ 2-3§§RT log EMe]TESOd;z-]EH+]s (5)

FHRE (5 ) RBE—EBEMMeITR, ERMAY SHEBHNTFEBMUEES EH
WA, MOEXMECIIMERTIER, ELSEFHAYNE BT SRE, TR
SEABERMKEAR, MEAZRHATREMNT, Eh, pHEMN 24481 FIE 2
BRMEYTEL, pHMlg(CLINERFEAMHEENARR. YHEUE % 4 DB
HTRE, ARKTREREMEKER, MEERBROEET, SERImIREE
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EAEH, MEH#EGAKPCI I= 1m, (Zn)=0.001m, fEpH = 4 WEETE H XHIH
BREFHGT (Eh=0.75mV ) RFFHKIE, WMYpH= 8 Bt MAEMXT B AER 8 K4
T (Eh=-0.25mV) AFHAH. BHESEHADHIEATE, 5P PEmHREK
REER —AMARFEGRE, XREETHRAMMEG T AEER, FURREE
B AL R ER R E AR B A E RN
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B1 Po-CI-S-H, 0 RFEpHE M2 Zn-Cl-S-H, 0 R REpH{E
#HMHETMER-logC CI" J B FHEBYER-log(CI)E
Fig.1 Eh—loglCl '] diagram for Fig.2 Eh—loglCl""diagram for the
the pb-C1-S-H,0 system different pH - Zn-CJ}-5-H,0 system at different pH

= nHEARTPHNIBEARES®

ZBHEINHEFRT RBEETREGEMMe-L-H, O R (LRESFHEME), T
HERUSESMESBAUSHEMENERER, EHET R PEhr EREFEES R
BERET, XSHBAEEBTHERER, A TEVHHEERBTHEBERARERK
EtE, EEREHEMESRMEY, BFRENA0IMOSHSHEER, ¥ pH=
5~ 8 EEM, F1AKRKE, 30°.50°.70°MOOCEKHT, HBmhiEkEleET 84,
BE. BRE. BEREANERBRPHEREERMMBREEHER (F4 ), £X
SREEHGFEFENSE Y, ATHEEEELFMRERL, SRTAMHETZH
BT M. THESREY, ET=30°~300C, pH=4 - 8 WEMN, H5HHEENEE
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Table 4 Accumulative stable constants of the complex formed by Zinc
and Lead with Cl- Cor NHj3, Lam-!, Cit-3)
log k, l log k. ‘ log k3 \ log kq log ki log k» log ki log ka4
TG ,
Zn—CI(1 =0.1) | Zo—CI( 1 =0.5)
30 0.57 2.05 3.39 41.41 1.35 2.01 ' 2.32 2429
4 50 0.86 2.29 3.79 4.17 1.57 2.07 2.26
70 1.69 2.71 3.98 4,65 1.64 1.95 2.31
20 1.82 3.07 4.05 4.90 I 1.74 2.20 2.13
. —
Zn—NH3(I =0.D Zn—NH;( 1 =0.5)
30 0.18 2.26 3.69 4.75 1.04 2.00 2.61 3.19
50 1.41 2.58 4.23 5.26 1.90 3.79 5.21 5.30
70 1.43 2.79 3.99 4,72 1.49 2.48 3.42 3.56
90 1.64 3.14 4,07 5.23 1,55 2.50 3.36 3.43
Zn—Lam(] =0.1) Zn—Cit (] =0.1)
30 2.65 3.39 4.62 4.25 2.69 5.09 7.38 9.22
50 2.77 3.51 4.61 5.30 2.98 5.42 7.86 9.45
70 2.79 3.97 4,81 5.01 3.30 5.68 7.98 9.78
90 3.02 4.00 4.88 5.54 3.37 5.73 8.08 9.69
ZIn—CI(1 =0.2) * Pb—CI(I =0.2) *
20 0.43 1.04 ©1.57 1.77 -1,60 -3.38 -5.06 -6.44
50 0.90 2.02 3.16 4.05 1.63 3.68 5.29 6.88
. 100 1.82 3.95 6.18 8.32 1.73 3.77 5.90 7.95
150 2.78 5.97 9.31 12.66 1.88 4,17 6.67 9.24
200 3.90 8.30 13.10 18.10 2.10 4.70 7.70 10.90
250 4.80 10.80¢ 16.30 18.15 2.40 5.50 9.10 13.10
* 300 6.0 12.90 20.60 28.90 3.00 6.90 11.50 16.80
. 1IN THEHEETLRRES, 2 )% BT Nriagu, J, O, % (1971) B¥HH,
#5 WCHTFRARTFARNBHEPBOBERBRX (%O
Table 5 Present form of Zinc in solution
of different ionic strength at 90T
I log €173 Za* ZnCl* ZaCl, ZnCl-, ZaCle-,
-1 2.5 17.15 30.50 29,13 20.62
0.1
-2 55.86 36.91 6.56 0.63 0.04
-1 C 12,15 66.75 19,25 1.64 0.21
0.5
-2 63.88 35.10 1.00 0.01 0.01




39 o oe H i

FRAFEN, ESHREML "B TFHBAHR (KXHn=1-4). X}TH
YUT>70T, BFBRERRNI= 58, TLAHIAPLCL:* MEE T, FREATVHRE
BB RPN B4R A Y AR B, (EL A R A0 I e ik B R TR R
ARME-HEYHEEE. YRMNZREBTHIAREBTTHE. ERTFEEE
WE(MelT N,

(Mel=CMe**J+(MeL*J+( MeL,J+ (MeL3J+(MeL{-J
=(Me?*J(1 + K, (LI+ K,(LJ)* + Ks(L)*+ K,(L*J (6)
PQos Qis Qi QsFIQAHREWHERB TFMNERERTHRESHE, WAHEHE

1
0= 1 K, (LIT K, (L + KoCLI® + K,(LY*

0,=K, (L3,

0, =K,(L)*0,

fs=Ks(L31%0,

f.=K,(L3G,
BT EERSNETARBFRERNSRERESAGTHQ - loglCITIE (H3 ),
ME BRI DIE . ,

1LE—EBTREMBET, $80FELXLEMIHZEELIERENTLS.
WMAEI= 0. 1T =90CMZn~ Cl- H, O &P, H(Cl I=0.1mb, HELREEHE
ARG AY U E, MHEEZa2 {0 52.6%; HCCL IEA0.01mBy, WHEEZn®" E FH 7]
55.86% . HEJLMERIFAERLUG SN, BIREBBEPHEFREAMEKESEM, % & 68
TR, BRMUMNSAVEBRIPHES YR, EEREHESERE.

2. E—EREAGT, RFPBRSEENERUSEWEERNTIBER (£5).,
MAEIC, (Cl I=0.1milZn-Cl-H, O EH, H1=0.11, ZnCl* 517.5%, MW
1=0.58, ZnCl*566.75%.

3.HIREE/MTL00CH, REXNHHEIHEEAMEE—BRAHE, #E30~907T & H
W, A—ZBEANBAERLEIOYNUT. H % BREEST100CUE, BREEL
e, REESNEBERXM AR EREANRE. E200CH X F 1=0.2, & #
(L= 0.01mEyH A EEHM, HPURMEN 4 HEEERFES SR,

M, #BNEEENT HHIE

EENRNBT . TRV HERELRPRA, YITHEHARGHRE R, HH,Si%
Ho ANPZETABRBFRTRASTE, LERK, FREERTRUME. X—HAREH
FEE A BLEAL A i 2 s K B MR B DOR U8 T B AL B0 B Y AR B, ph TR B R LR
HHEMGEEIRZRTERRANSES, FEHFERNEBRHTUSH.SHERR
RS TE, T A REE B SR B4 T8 B L B E I B 4 B BRI,
DA R ERENS SRER RN RAAEF BB EER, BEASRLDT RKYAD
ARSHEIHIRGRBRILAWRBEE . %ERTHRRER BB ERR R
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Fig. 3 Preseat form of zinc lead and their distribution
((Zn)=10.001m)

EHdEEE, FRTHEAEA, ARRETRAHNERERSESEN £ o %
3, BEXEHMMUERLEREFRAR (M) LK, HFIEFRHALLFR LR
ETH. BSRTBRAEAXEZFHABETON, FEREDRBER. IR T
MEEERGETHREMETERBAH IR, FEEEERTT A, BT TR
RBEESHNREUREATREBEAMNWERMLRSEBNNEEERD X E,

R BRI R YR & R R EE, T RSy
WM B fo.~pHEM (B 4 ), MBENEH K., WEERD I HEP (Roedder.E.,
1967, 1972) , HBHMLEMIEMRER, FSRIARGERRIL IR Y3 LK 4k 3 i)
¥4 (Curtis,C.D.and Spears,D.A.,1968) , $IEM M5 (SIt R 0.1m. i B
SO.*7, S* " FHS HIKRE > BT =ARE.

(S0, = —L:26X 1072(S )y

(8)

1.26x10 2+ 10 pH
- 1.1%x10 2'(Sir
$27y=
S = 0 s L1 10 (7P 4 11w 107 €9
- 1.1x 107 (7*?H)(S
(HS )= - (3J (10)

1,1x 107 (7*pH) g9=2pH 14 1% 1077
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Fig. 4 log fo;—pH diagram for the formation of sulfide (T=250C, (SIr=0.1M)

T WER S EERHAwH ERFNRE7EFeCOs— FeS, 55 CuFeS: ~ CusFeSy
+FeS, PHRMMEE, B4 RARTEREIBREERRE T BT IBPH K &
PRE P RBRIEN R BRERER L, AREAERR DEEmRiemns
AUl RS REE R R EE, MBS  mS WHELIRIERN, X~ 4% 5
bR SR £ RS BT — B

Hik, M EWHAHTE, BT H R B B Med T 5 3R B K B
(LIZEHFEINT P RR:

(Medp=CMe**3 ( 1 + SKi(Me**X(LI)

BEL b 4 B P LB PR P WD B TR IR B, IR RARE TRk, 12
EKHEMERSHERT HE RN TPE, MEELINREGELT, FTSRSR
WA B R, FAOREFRPA -84 T L%, BrRERREREEEERNE
B, Feo b AL & R by, :

HZ, BESRENRAFRESETAEREMHERER. REGEANRAME
EnHTRERNBERERE (RERFACRERREZ20CESR), HRER
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£, YHERTFHERNEE, NEEEEBBTEN, S5 HLE KT
BEERTHEELTERS, BEFEFROERESBN. WYREE-BFEFHEN
WRTBRKKBRER, BRFBRBRERREIRN, BERAEN % & T8 s
W, REMABERAREERT .

B BRI PR AL VS B LR O, VMO0 pH (XY 4R BB AL 35 1k BRI
BER—ZEW, BERBOHRADDT RS> TRREE D, STRRENZWERE
pHAEMFT L E R E M — B ABREWRIE .

m £ it

L.Egmc R HRANBEREES, B FEAMREEREN, NETEFED |

REBRMER. XBREREY, S8R DRELENZHY THERPHESTRME
BSWREE, RE., pHEMELMESH B LR Eﬁﬁmmuﬁ:m%@wp, 90 C W}

BB RNAAERIBEXNATREL *m,

2.7EMe-L-H, O &, ¥T<100THT, ’é’&%%%!ﬁ?ﬁ?&%“, I X T8
by EEEMeLn* "RALBTERAT Y., nE X ERRTHETFRAKKE) Bk
AFBER A, MT=100°—300CH, MEEREMeL,' "MMeL,> BRTH.

AT MMERENRATSRE D, UREAEFAY RIS ER, TELHT
0 JEUHL A 0 N TR S Ak TR R 002 i B B T MRk iR B A R L BT L,

4R R AKBMEETFEEER T LA R BN E. BRTIEE Y
B REKEMeITRHM, RELIEXN F B, B HF T (Medp = (Me2*I( 1 +

EKICLI) ZAMTH, SHEAHTH TR LR,
RIMBERELARRF W, XFRFAFHREANEE R 595 4. %5
B, KRTEASAERRENAER T THI. k2,

MRS W) 1934487 A30H

$ £ X MW

C13K. H. B/RK. 1980, « BEFEMBRI KD , H8%, MR,
C2I5cHEME, 1973, «BAVEY, BMET WM,

C32FEM2E%, 1982, (P R%ER2HEY, No.2, 55,
C43D.T.Long%, 1982, «Economic Geology», V.77,No. 3, 646.
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THE MIGRATION FORM AND CONCENTRATION
MECHANISM OF LEAD—-ZINC IN
HYDROTHEMAL SOLUTION OF LOW-TEMPERATURE

Li Peilan leng Sheng giang

(Department of Geology, Central-South Institute of Industry)

Abstract

Features of the mode and occurrence of ore bodies, the mineral assem-
blages and the texture and structure of ores in bed-bound Pb-Zn sulphide
deposits are characterized by the syngenetic deposition diagenetic miner—
algenesis and obvious remoulding of double thermal solution, In order to
examine the possible migration forms and the concentration mechanism of
lead and zinc during hydrothemal mineralization, we have made studies on
the composition of mineral inclusion, of spholerite and calcite the sulful
isotope of galena and sphalerite and the thermodynamic—condition analysis
of mineralization, On this basis, the solubility of galena and sphalerité
are determined in the NaCl-solution containing organic matters (for exam-
ple, a-Lam, H;Cit, etc. ) or NH,OH, at 90C, The phalerite solublity in
NaCl-solution containing organic matters or NH,OH has come up to the
minimum metal concentration of mineralization (about nx10"°*M), and it
increases with the rise of concentration and temperature of ligand in the
solution, A maximun solubility Cabout 25x107°M ) is found in a-Lam H,C-
it solution at 90T,

In addition, on the basis of the simultaneous equilibrium theory of
hydrothermal system,the accumulative stable constants of diffrent zinc-lead
in organic and organic complexes at different temperature (30°, 50°, 70°,
90°C ) and different ionic strength (I=0.1, 0.5), are determined within t-
he ranges of 1 atm and the pH 4-8 by using the electrone potential me—
thod,

This paper deals with the remobilization of lead-zinc sulphide in sour-
ce beds, its factors controlling its limit,the migration form, stability
and distribution of lead and zinc in the low~temperature hyorothemal solu-

tion, the reproduction of sphalerite, the crystalline deposit of galena and
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the deposit mechanism of galena and sphalerite, Our study shows that
the ability of remobilization and migration is linear with the Fronaenus
function ¢ and the Ledan function 4. Its limit is controlled by the kind
and temperature of ligand ion in solution and the thermodynamic conditions
of environment, such as T, Eh, and pH, In the Me-CI-H,O thermal
saline water of low-temperature, the migration form of zinc is mainly

Zn®* when Log Cl° is -2, With the increase of T and [(CI7), Zn®* is

replaced by ZnCl i-n. ZnClg-ard ZnClé—is preponderant in high salinewa-

ter. Pb%*prevails only at T<C100T and Log(Cl71<-2. 5. PbCli—is preferred

in all oth er conditions.
On the basis of our study and analysis, we have pointed out that the

mineralization solution is mainly the Na-Ca-Cl type of thermal brine wa-
ter bearing nich orgahic matters, This kind of thermal brine water extrac—
ts metallogenetic elements from the source bed, and transports them to
the favorable structural locations, Thus, they turn into lead-zinc sulfide

deposits under the control of geochemical impediments,



