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AXRHE, BERKRERRBE SRKRNIELRHLTH. SOk-Ho R R
OV/F) SEMWEERRE [mrvaa] (0—6mol/L) [H]fY 3 MR ALK DV/E 5 F/CL,
K/Na BE/RECEERIEMR Ro XL R IR E EHRTI LR IS - R R R R4, e p™
BOETRERERI AT RE UL, DU R AR S B4 SRD ARS8 R E 7 Y
TR FE, B H T —E 5 ARRBF AR

EXRRERRAEARR B E XN - B ENERXT 0. R, EREER -
SBEHBTRENDTED, L . SFREEUSREBEIEARES ST 7R -BEROER
A VBRI R X BT RN ENERFEHIT N TR E R A XEHEEE
BT Y S5 B BF R A SR SR BR X U 18T [R] B o

H. D. Holland (1972), H. W. Xurapos % (1982)F1 T. Urabe (1985)2 /5 @it 5 -
e T BEERAERREERNAREKE NaCl ERREIRS AT (700—900°C,
2 X 10°Pa), (EABTAUEE RAE EHE s WIS BE - RIR R thel - SEERB sE IIfE T
WEER . EXSONAARBROERE, RITBT T -AFIBERELRELR, Bt
HEATE-BEHER BEELBASEZRE AR ERS, HRBERERET .

—ERBRER

LR AMERD RS (BRE HEE 0.25% £40) BRI BEEMG R, F
UTFEARIIOK LB BB 1. 0—6mol/L REKER NaCl K #; 11 lmol/L :
BAFE F/Cl BE/RILER (NaCl + NaF) Kgig; 1L 1moel/L B AHE E/RILEW
(NaCl + KCl) KE#Ko

LT 850°C 0 2.0X 10°Pa T, FESMNNMERHANSEERE LR BRER
¥ 100mg ¥4 BN 160k MR EH THALBESHNESE (K 40mm, B2 S5mm)rh,
RE—RBETRESENER 17 /NTE 3 Ko BT BWOL I E & KE BB R
B gaiE. BTFRHEERVIBEDE. oMY EELRER, ££20% EH
WNERE , B RA SR I Bk B SR BT S 6o '

BREREKEE YRS BE B DRI KGER M S B8 BRAE

AR 1988 4 2 A, 3 ARELZEA 5.
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EBOR - RAR DN [ YERTE (Me) et td (V) kg Eim (L) by

WEILE e EARTIMELREREETERINE L,
g1 L I, 1 #HILBER—-155R
Table 1 Results of experimental series I, II, I
> BAE pH| ZRPHAIER () | BRR(%) | HHEAR
RO IRAEE R IR EE
e Ft.?“’ ﬁ}aﬁ Pb #i#8/30RNZn HeA8/BEW]  Pb/Zn | DE{L DY/
81 i H,0 5.0{1.5| 0.0/259.1 0.0/282.6 | 102.0/97.3 '~0.0 |~0.0
85 £1 H,0 5.0[1.5]  0.8/251.4] 2.1/287.3 | 85.2/86.1| 0.01] 0.01
80 [0.1mol/L NaCl 5.0/1.5| 56.3/200.4 58.2/240.6 | 101.0/103.0] 0.21] 0.18
88 [0.1mol/L NaCl 5.0{1.5| 43.3/208.0] 62.8/224.0 | 83.3/86.1 | 0.14 0.19
82 10.5mol/LNaCl s.[1.5! 141.5/86.9 | 81.3/153.0 | 90.1/80.9 | 1.15] 0.39
91 'O.SmoI/L NaCl 5.0|1.5] 122.4/93.3 | 82.8/163.4 | 85.0/85.0 | 0.95] 0.37
112 'lmol/L NacCl 1.0{1.5] 168.9/59.5 |117.6/148.6 | 90.0/91.9 | 1.99| 0.55
113 ilmol/L NaCl 3.0/ 1.5| 174.8/61.6 [123.8/152.2 | 93.1/95.3 | 1.99 0.57
117 |lmol/L NaCl 5.0/ 1.5| 176.1/62.3 [121.5/168.6 | 93.9/100.1] 1.98 0.50
111 [1mol/L NaCl 9.0 1.5 175.3/62.2 [120.3/152.4 | 93.6/94.1| 1.97] 0.55
114 |tmol/L NaCl 11.0 1.S| 168.5/59.9 [112.7/159.6 | 90.1/94.0 | 1.97| 0.49
83 mol/L NaCl 5.0[1.5! 225.8/43.7 [157.3/137.8 | 106.2/101.9] 3.46 0.76
103 2mol/L NacCl . 5.0/1.5| 251.3/42.1 (133.5/142.1 | 99.1/95.1| 3.99] 0.63
180 2mol/L NaCl ©5.0{1.3( 191.0/40.1 [142.9/138.2 | 93.6/98.9 | 3.19| 0.69
84 3mol/L NaCl 5.0{1.5] 208.6/32.5 [148.1/129.9 | 95.6/96.0 | 4.21| 0.75
90 13mol/L NaCl 5.0[1.5! 204.5/19.2 [189.9/116.4 | 92.2/105.7] 6.80 1.07
181 [3mol/L NaCl 5.0[1.0] 231.0/31.4 [150.6/123.2 | 106.1/90.3 | 4.82| 0.80
86 [tmol/L NaCl 5.0/ 1.5| 217.3/25.1 [181.2/107.6 | 95.5/99.7 | s.61| 1.09
89 [4mol/L NaCl 5.011.5} 214.3/21.5 {172.2/109.0 92.9/97.1 6.46] 1.02
87 |6mol/L NaCl 5.0/ 1.5! 226.1/26.9 [181.6/122.6 | 99.7/105.0] 5.27| 0.93
92 l6mol/L NaCl 5.0 1.5 238.5/20.9 [180.4/110.7 | 102.0/100.5 7.16] 1.02
188 [lmol/L(NaF + NaCl) F/Cl=0.25 | 5.0{1.3| 145.0/68.9 | 97.7/172.4 | 86.6/93.5 | 1.54] 0.41
115 (Imol/L(NaF + NaCI) F/Gl = 0.5 | 7.0{1.5| 133.2/103.3| 68.3/192.7 | 93.2/90.1| 0.90 0.25
135 ‘Imol/L(NaF + NaCl) ¥/Cl=0.5  7.0|1.5| 140.8/110.2| 77.5/216.1 | 99.9/101.3] 0.89 0.25
136 'Imol/L (NaF + NaCIYF/Cl=0.75 | 7.0|1.5| 90.9/107.4] 64.9/173.2 | 78.0/82.2 | 0.50] 0.26
116 [1mol/L(NaF + NaCl) F/Cl =1 7.0{1.5, 112.5/131.3] 58.5/228.9 | 96.1/99.2 | 0.60| 0.18
139 |1mol/L(NaF + NaCI) F/Cl =1 7.001.5{ $9.7/136.1| 47.7/229.2 | 89.0/95.6 | 0.46| 0.15
190 |Imol/L(NaF + NaCl) F/Cl= 1 7.0/ 1.5] 93.2/141.8] 56.8/207.5 | 94.8/91.5 | 0.46] 0.19
185 {Imol/L(NaF + NaCI)F/Cl=1.5 | 7.0(1.7] 77.5/143.9) 40.8/243.5 | 89.6/98.4 | 0.38 0.12
119 ilmol/L(‘NaF + NaCl) F/Cl =2 7.011.5 79.1/149,3] 36.3/240.4 90.3/95.3 0.37) 0.11
99 Ilmol/L (KCl + NaCl) K/Na=0.5 | 5.0{1.5] 167.2/61.2 |125.0/158.2 | 89.9/97.8 ; 1.91] 0.55
101 . 1mol/L(KCl + NaCl) K/Na = 5.0[1.5] 156.3/56.9 {128.1/155.6 | 84.2/97.9 | 1.92' v.57
183 l1mol/L(KCI + NaCl) K/Na =1 5.001.5) 182.5/72.4 {129.3/158.3 | 103.2/99.5 ' 1.77| 0.57
102 [1mol/L (KCl + NaCl) K/Na=1.5 | 5.0/1.5| 154.8/73.9 {116.1/169.0 | 90.4/99.3  1.46| 0.48
192 |1mol/L(KCI + NaCl) K/Na) = 1.5 | 5.0[1.5| 147.2/60.0 {125.1/159.9 | 83.9/98.6 1.72] 0.55
104 |imol/L(KCI + NaCl) K/Na =2 5.0[1.5| 150.1/68.5 | 79.1/166.4 | 86.4 84.7 | 1.51] 0.33
194 1mol/L(KCl + NaCl) K/Na =2 5.0[1.3| 174.0/64.3 [122.8/170.9 | 97.2/102.0 1.83] 0.50

HE: F/Cl 1 K/Na Jpz/REuH,
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Fig. 1 Diagram of DY/L versus médium properties showing the résults in

experimental series I, II, III
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DLEZREN: LE-S2RAK (D) 5 NaCl WE/RKE [myv.a] RIEHE
1A)o XEAEFR L, NE ZHHE LM (RO BEEMX) (B 1B), KWL T EA:

thIl;{,L == 1.151n[mNacl] + 0.85 (Olmol/L < [mNacl] < 0.7mol/L) (1)
InDE" = 0.71531In [mp,c ] + 0.68- (0.7mol/L < [my,c;] << 6mol/L) (2)
p i} InD%* = 0.461n [my,11—0.675  (0.1mol/L < [my,c;] < 6mol/L) (3)

B ML, & SO AR ZRELER S FERYRE JIBE NaCl BE/R R BE RS KT 3K s 40K XS 48 e )L
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TEREE . 2. B ORALK (DHF) B lmol(NaCl + NaF) R & ERKT R
HB/NE 1C), BlEE BRI & BRI A& R BUE B . 3. 8B.BoR
FAE(DY") B 1mol/L(K Cl + NaCl) s i th 8145 1 IR TG B IR/ R #4358 DY 69
A4 R tn DE" BASE (B 1D),

NIE L RATAIA LT E LM Q) . (2) Fn3) kM THE B AR & B o

H. D. Holland (1972) &itTHMAERMES HER, B URSHBRE-HAS
BN, U R Lk M TR B AR A 5 FE W,

R B AR Ay R REER IR R R R IR A F R B R, XRETEE
ERITFS6RT, R LS BIRR UL Feo LR, iS4 i A AL W B0 IR BE (yme) ) BT B T Rk,

DY~
yMg = %mng €Xp §§5°V_V- (LM H,0 — LMH,O) (4)

=

vme; = BEPFAIIRE, mol/kg KK

LMo = = AR TK A A RRIREG

LW = B OER, kg;

DY = W~ EAREG

LEAPRE0” RIRZTIIAE

B R ERUR E R E TR, A RIEARHBEN ., B TERAB R RAKE T
BRHRAE, KEARFZERERS PN RENBEIE &, RRRAESTEANKRETH T
AF&ik:

Dg{Lom _‘
yme; = {me DY* [I;O-MH:'O_]( o S S ) )

A ,
- tmy,o = BRTUKIFIRFRRIRE, mol/kg faik; HEFESIXNER(MM,

BRE, RATAE L DU R @ 2 R A4 T DR B TE B B i 43 B Y O I AR P 48 W BB IR BE D

(1) BER TR RSB EAKNERE O 8 95ppm, $ 113ppm (HARETE
PSR BIE )V 1000ppm (HA[41); DY 50 (HBI5—7 1L B4 RiEE); FiA
&7k &4 BIBL 2mol/ kg AR 4mol/kg Fk (E—RIERSE REKIEN 2.6—6.0wt %™

IE);
(2) FIARMRMBRERFE () 5 (5), HEREAS ST EhRENEML Y ik B

(3) FERMH yma TG R(DRQIFG), ARG ELBPE BOTR-BSE
¥ DK* A DE;

t

(4) FARAG DR &5 DI REG—SEB B SHOKE (Imy.) [BREZETHE

1) ETTR- 1984, WA HEE o Wil?BEE >R
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R E I EL BRI AR 2 BB ARG LT EEREE TR 2 A 2,
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Fig. 2 Diagram showing the variation of Pb and Zn conceatrations in the fluids

during the partitioning of volatiles from the melts

#2RE 2 P LIRS EERE G, ERESENEBRARS B B, MaRH
SHBRRSREEZHNRE BB, Y tmy,0=2mol/kg f5#, Rl 3.6wt% B, R—t&
SEawS R, BAS S BNREBKTRBERT W TRKREE 10ppm™. % imy,o=
7.2wt% B, Wi -0 BRI AR S BB B, AR TR 8 BHIRBERT 10ppm, 2. R B ST HHAY
PR GBI B X BRI RET e MEALTAREEETLE)HEAR
B, BARBDRERT Lo 3. 4km® &4, F0FHE RIEHRFCE R = 5 B
9. n BAMKS BEARKS SR, KRV R#MEL RERE-F0 RO T2 AFE
BENE

= % 0’

—_ -

R EER- MRS T, - A VKF AEERBLEME. 00K HPH.
(o) IR BRI RN, BRI T4 SR R iR S & s (51) 2 BAysn, NEEA—
HoPR A X F 4 ES , NI AR T AR - AT BRPKEBEER, FEMBNREHE
R BRI B,

HHAERERSFNERERSRAERE S FNTRRORESR TS, R
FRIFT R B— R B B B R R T RE B K R 4km® WTER TS SRR A REIR
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Table 2 Estimation of the possible scales of Pb an Zn

Y el LXp,00 1.0 0.9 0.8 ] 0.7 0.6
vmer© 1.41 1.18 0.98 0.82 0.69
py/L 2.52 2.22 1.95 1.71 1.51
vmpst | 240 211 183 161 141
EE L AW o 7596 13198 17334 [20333
Lmep = 95ppm DY/L 0.60 0.55 0.50 0.46 |  0.43
fmy, = 113ppm vmmzg® 67 62 57 52 48
$me; = 1000ppm AW 0 2236 4097 5648 6941
(DY(E = 50) vmel 1.41 1.30 1.18 1.06 0.94 |
200 DYJL 2.52 2.38 2.22 2.06 1.89
LTH0 7 £ vmpy | 240 226 209 192 175
BEL | AL We| 0 8143 15070 20779 [25258
Dyt 0.60 0.57 0.55 0.52 0.49
vMza 67 65 62 59 56
AL Wz, ) 2336 4464 6361 8006
—- 1.41 0.98 0.69 0.48 0.33
D/L 2.52 1.95 1.51 1.01 0.65
vmpy | 239 185 142 94 60
BRI ALWg,| O 13342 20376 20282 | 17410
Smmon = 95ppm Dy/L 0.60 0.50 0.43 0.36 0.31
vMza 67 57 48 40 35
fm. ., = 113ppm A Wy, 0 4068 6970 8726 10022
mci = 1000ppm vmer 1.41 1.07 0.79 0.56 0.37
(DY{L = 50) DE/- 2.52 2.07 1.67 1.20 0.75
S0 = 4.0M ympy | 240 197 156 111 70
BRI A W, 0 14126 22507 24041 20016
DYt 0.60 0.53 0.46 0.39 0.32
vmgza | 67 60 51 44 36
AL Wya 0 4313 7402 9461 10397

o

- BRETHREGAEE (fraction of water remaining in magma),

b. HitkMBHEDERNYSEBE, m(total amount of metal elements extracted with volatiles, 1nt),
c PR RPIKE, ppm (concentration of elements in fluid, in ppm),

d. REMRBEREMBEDZERN2ME,M (amount of metal elements extacted with volatiles, int),

HRL TG-S KNSR REAMES SR WRERFEER, RELEKRIE
(b DB AN ARY, W] 8B BR B R BUELHOR™ BRo L, X IR T &, e A EE B BR 1y
BAXEN (PDRRRGEETEN NSRRI S AR AW ERhARBRLERER
RR T, BT HRAB -0 PRA AL FT B L B o

AXREEZR LA RERIN—BD. RAESIPRE XS RNESITIRIE S K24
ERLER TR, XRTPEBEYHR SR TRITES. 2XBIEFEESKELA
EEH B, EIERR LR
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AN, R EERE it R
extraction with volatiles from a magma of volume 4km?
0.5 0.4 9.3 0.2 0.1 0 AW b
0.57 0.48 0.40 0.33 0.28 0.23
1.23 1.01 0.82 0.65 0.54 0.43
114 94 | 76 61 50 40
20520 20196 19127 17539 16330 14508 1.7%x10°
0.39 0.36 0.33 0.31 0.28 0.26
44 41 37 34 32 29
7956 8813 9425 9878 10303 1044 7.6% 10
0.81 0.68 |  0.54 0.39 0.22 0
1.70 1.50 1.15 0.79 0.41 0
157 138 106 73 38 0
28260 29894 26712 21053 12344 0 1.9%10%
0.46 0.43 0.38 0.33 0.25 0
52 48 43 37 28 0
9324 10325 10836 10627 9201 0 7.1%10*
0.23 0.16 0.11 0.08 0.06 0.04
0.43 0.28 0.18 0.13 0.09 0.06 |
40 26 17 12 8.5 5.7
14436 | 11318 8518 7027 5508 4104 1.2%x10°
0.26 0.22 0.18 0.16 0.14 0.12
29 25 21 18 16 . 13
10483 10584 10382 10253 10174 936 9.1%10*
0.23 0.13 0.06 0.02 0.004 0
0.43 0.22 0.09 0.03 0.004 0
40 21 8.7 2.5 0.4 0
14400 9072 4365 1417 253 0 1.1%10°
0.26 0.20 0.14 0.08 0.04 0
29 23 16 9.4 4.5 0
10440 10066 7862 5414 2916 0 6.8% 10
& # X &
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THE EXPERIMENTAL RESULTS OF Pb AND Zn
PARTITIONING BETWEEN FLUID AND MELT,
AND THEIR APPLICATION TO THE
RESEARCH ON MINERALIZATION

Peng Shenglin
(Department of Geology, South-Central University of Technology, Changsha)

Abstract

Three linear equations between D¥/* and [my,c1], 1. €. In D¥4 = 1.15 In [mp.er]+
0.85(0.1M < [mpn,c1] < 0.7M), In D¥F=0.7153 In [mpic1]+0.68(0.7M < [my.ci] <
6M) and In DZ/* = 0.46[ my.c1] — 0.675(0.1M < [my,c;] < 6M, and the relationship
of DYff versus F/Cl or K/Na mole ratios have been established by the experiments of
the partitioning of Pb and Zn between granitic silicate melt and aqueous fluid. These
results have been used to quantitatively study some essential problems, such as the Pb-
Zn mineralization possibility and scale in the system of granitic magma and hydrothe-
rmal fluid, and the influence of the relative contents of alkali and volatiles on the Pb-
Zn mineralization in the same system.

The calculation and analysis show that in the system of granitic melt and hydrothermal
fluid, the relative contents of Cl, F, H:O, K and Na may all affect the partitioning of Pb and
Zn between the melt and fluid. The increase of Cl (Na) fractions in the fluid is favourable
for the fluid extraction of Pb and Zn from the granitic melt, but the increase of F (K) may
more or less hinder this extraction. An appropriate content of water in the melt may con-
tribute to the increase of concentrations and contents of Pb and Zn in the fluid.

Fluids released during granitic magmatic crystallization or magma-boiling due to pres-
sure reduction possess a mineralization potentiality, and those released during the early-middle
stage have a greater potentiality. 4km® of granitic magma can provide the fluid with such an
amount of metal material as capable of forming a medium-sized Pb-Zn deposit. If a larger
volume of magma exists or the participation of metal material from other sources (such as
strata) occurs, a larger Pb-Zn deposit may be formed. '

The most potential region for searching for large Pb-Zn deposits in Hunan is the area
containing small hypabyssal, relatively Cl1(Na)-rich calc-alkaline rock bodies of Diwa (geo-
depression) stage and late Pelaeozoic platform carbonate strata. '
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