BOR ML R

199042 MINERAT., DEPOSITS Fok 1

HAT DB B
5y BENSLEH R

X} £ b

CHB RSB ™ K L E 9 90D

HNERE. j:)t}ﬁﬁy(&ij\‘g’j%ﬁ(fmgﬁ_f SnQ. (Cs) + 2CuFeS.(Cpy) + 2H.S = Cu,FeSnS, (St) +
FeSy(Py) + 2H.OR W TR H 00 oA REME B S fk o KR WA M FILAEN . (1) EXR K
BT BN SR ESMERP RV LIERE ST RURBs  (2) BREBTHRIEZE
B RTINS E IO P, T LI BE 3 IR BT . ORI R A . TRERM R T
BESHRT IR U, St vl SNERI R THBEEEP Rk, X&N
TV PGRR I TR3R B (3) SKBRETREERM, G+ St WA ST oA ESRE P
IR IR b R AT RER . XAV BERGE T MR, ERAT Saitw iy KiRe-
FHio

TEE. BAKEERYEK HEyERE Bkl

BRET . BT, BRI DARBEER D . TR B R B, BT R T T
P HEE RS A Bk g, bk, EBP MR LR ERERM, RAWRE,
R AR T 5 B S B LA I A T

B E L B B (LT N 2 ST AR, REB ALY B K
fLz—. {B4E, BRELT WRBAHT Y20 R s el el
KR, WATRERR L R, XY IR (LT 0 % RELE B D A 2B L $ 5& i
Robiie, AULIF£ 2 E o BUSBE Wik R RHTT.

G.H.Mohst e B 5e i WG BT ENHFe-Cu-Zn-Sn-Sth &, M.S.Lee¥H5 THIHK
BB A Rm A, BRERRNERENKBHRTEBHRLDER, X8
AFFEBY ML RMABLRERG N, WYV RE TrH 4 HBERREET.

753 DA IR 9008 77 0 TEUFSE T B0 5 9S00 IR B e i 3% B M W REME LA K S48 0 1k
H B 1L o e Mo

WY LB NG RN BBz BRIV, BHEESHA. K
rE:

—. FTREAT

WEBESNO, + 2CuFeS, + 2H,Saq =Cu_FeSnS, + FeS, + 2H O ¢ Ef iU Ak B
BENS. SBBAMERTuttle® HEERRRRMN . BIEX KB N ROTER
B BTSRRI R, JRE300—400°C, FE N6 x 107Pa, G IR A TRl AR Ak



50 K W B 19904¢

B (LR, I LRI TR AN T s 83 10 I 4 RER 0o

LRBERA, BHA. BT LR R SRk Gl 7R A PFEE G, B20mg
AEEES, BHEA—ERHX AR RIRGERGEHCI(EHE) kK NaOHifz, LAk
e B AimFRpHIE., MENERHEFHMNEET BH L. % 2FEREN R4
Tk FEHHE, AiFEREER, WHEHRD . RN, HHEMHERSERE T TuttleF/E
ARIEHREREAHTEREEREER., KBEEDTEERER S ADEG G 2 kg
B TR EDRYUNE. KRIEHHARBRHELE itk 400T AL LR 51415
%, 300CHHA30—60R%,

KRG EIEA BT EER K, IS ERBBH XSS HARE, DMEERmks
FHELRBIRPESMHE. WIFRS%FHRlE SRR ER fpHIE, DAk 154585
PR EREE. NEE PR AEM LS £ ERXATH o L Bm .

LM AM Tuttle M A RO TERMEIE 1,

BERH
SHENR Eh%

B 1 HR-1BHTustle 5 /ER A LS gE
Fig. 1. Operating principle of HR—113 type Tuttle high-pressure vessels.
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Table 1. Hydrothermal experimental conditions for the formation of

stannite and the results obtained

TRE wig ot @ | E 4 |8 M
WA 4y S - T il R )
No. LR LR E D (Pa) (h)
$-1 0.05m HCL 3 3 300 | 6% 107 720 8d, Py, Cs, St
§-2 ! 0.1m HCL 2 2 300 | 6x 107 720 S$d, St, Py, Cs
5-3 { 0.2m HC! 1.5 1 1.5 | 300 6x10’ 720 84, Py, Cs
5-4 0.5 1ICI 1 1 300 | 6x107 720 S, Py, Cs
5-3 1m HCI 1 1 300 | 6x107 720 Sd, Py, Cs
S-7 0.1 1ICH+ I NaCl 1.5 2 300 | 6x107 720 Sd, Py, Cs, St
S-8 0.1 HCl + 1huCaly 2 2 300 | 6x107 720 Sd, Py, Cs, St
$-9 T HE 1 1 300 | 6x107 720 8d, Py, Cs
$-10 0.5m HE 1 1.5 ] 300 ] 6x107 720 8d, Vy, Cs, St
s-11 0.2m HP 1 2 300 | 6x107 720 8d, St, Py, Cs
S12 1 ag p.1m HE 2.5 3 300 | 6x10° 720 Sd, St, Py, Cs
SN e 12ugmg | 0005 HF 3 3 300 | 6% 107 1420 Sd, 8¢, Py, Cs
S-14 4 o 2. 3mg 0.2m HCI+ EeCl, 3 4.5 3004 &x107 720 Ms, M, Cs
$-15 1m NaCl 7 5 300 | 6x107 720 St, Py, Cs, Sd
S-186 1m NaCl 5 6 300 6x10° 720 Sy, Py, Cs, Sd
$-17 1m NaF 7 8 300 | 6x107 | 720 St, Py, Cs, Cpy
$-18 1m Nal+HF 4 7’ 300 | 6x107 720 S1, Py, Cpv, Cs
$-19:1 | 1 NaCl 7 8 300 | 6x10° 720 St, Py, Cs, Cpy
. §-20 1mNaCl+ NaOH 10 5 300 6x107 336 St,-py, Cs, Sd
$-21 ) T NaCl + HCL 1 1 400 6 x 107 336 Sd, py, Cs. St
§-22 1m NaCl+ HCl 2.8 5 100 | 6x107 336 M, Cs, Ms(?)
$-23 H0 5.5 | 5.5 | 400 | 6x147 336 Ms, Mt, Cs
8-21 H.0 7 5.8 | 400 | 6x10° 336 Ms, Mt, Cs
S -25 Iin NuCl+NaOH 10 5 400 | 6x107 336 Sy, Py, Cs, Sd
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Fig. 2. X-ray powder diffraction patterns Gf experimental products in some ex periments

(Experimental. conditions, 40kV, 40mA, Cu, Ka).
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%2 CuFeSn-SHOBRIH—ERERRKTEHER

Table 2. Some chemical equations and equilibrium constants in

Cu Fe-Sn-5-H.O system

TogK
73 R EM '

300°C 400°C
Sn0Q;z + 2CuFeS: + 2EHL S = CubesnS, + FeSy + 2110 7.287 5.725
SnOs + ZCuFeSy + HaS = CupleSaS; + FeS + 11,0 + 4 O; 13.988 11,180
38n0; + §CuFeS: = 3CuFelSns. + Fe, Oy + Co — 30.290
FeS+ 11,8 + 30 = 'eS, + H,0 21,278 16.900
3beS + 3H.0 + 4 0. = P3Oy + 3118 5.070 2.745
3l'eSy + 6H 0O = FegQe + 6118+ O: ~59.759 ~ 47,984
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AN EXPERIMENTAL STUDY OF THE ORIGIN OF
STANNITE IN CASSITERITE SULFIDE TYPE DEPOSITS

Liu Yushan

(Institute Of Mineral Deposits, Chinese Adcademy Of Geological Sciences, Beijing)

Abstract

Staunite, a common mineral in cassiterite-sulfide type deposits like Dacha-
1y, is often found in close association with or even surrounding cassiterite. It
is quite likely that stannite is formed by reaction beiween cssiterite and Fe-
Cit sulfides, Nevertheless, few dnta are available comcerning hydrothermal
experiments of stannite,Hydrothermal experiments were carried out by the
suthor w ascertain the possibility and the conditions for the formation of
stannite by the reaction SnQ:(Cs) +ZCuFeS, (Cpy) +2H,S= Cu FeSuS,(St) +
FeS,(Py) +2H:0, Experimental work was conducted in high pressure Tuttle
Vessels vnder the condition 0f 300°C, 600x 10°pa and pH=1-—8,with synthe-
tic cassiterite and chalcopyrite as starting material and H.S-bearing NaCl-
HC] or NaF-HF solutions as reaction media, Starting material and solution
" were both welded in gold capsules, and heating period ranged from 4 to 9
weeks, Experimental products ivchuding newly-formed minerals were investi-
gated by X-ray powder diffraction method,

Results obtained from more than 20 runs are as follows, 1) Stonidis (or
stannoidite) and pyrite are iormed by reaction between cassiterite and chal-
copyrite in H,S-bearing solutions under desired conditions,2) Stannite-forming
reaction is controlled by temperature and activities of sulfur species in solu-
tioms, which, iv turn, are related to pH, fO, and fS, and f5S,, Cs+Cpy
assemblage 1s stable in alkaline condition, Stennoidite is formed in extreme-—
ly acid solution, while St+ Py zssemblage is formed and remains stable in
weak acid and neutral solutions,which are normal for hydrothehermal process
of sulfides, 3)Cs and Cpy might cozsxist vnder the condition of 300°C, 600 x
10° pa ard pH=5—8 , which is quite typical for cassiterite sulfide type
deposits,

It is obvious from this study that in cassiterite swiide type deposits, as
stannite is formed by reaction between cassiterite and chalcopyrite, mine-

ralization of sulfides must be later than that of cassiterite,



