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Cuprocopiapite and ferricopiapite found for first time in oxidized zone
of Hongshan HS-epithermal Cu-Au deposit, East Tianshan, and their
mineralogical characteristics
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Abstract

The copiapite group minerals are special products of the oxidized zone in a sulfide deposit. These sulfate
minerals appear in the middle-upper part of the oxidized zone and coexist with some other high-Fe sulfates. The
oxidized zone of the Hongshan HS-epithermal Cu-Au deposit in Hami area of Xinjiang, assuming the filler-like
form, lies on the upper part, with a depth of 50 ~60 m. The authors madea systematic analysis by means of

XRD, DAT and TGA and identified various kinds of supergene minerals. The oxidized zone is composed of natu-
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ral elements, chlorides, Fe-oxides and sulfates in various colors, in which sulfate minerals are dominant. Cupro-
copiapite and ferricopiapite were found for the first time in China. Here are the results of XRD and chemical
analysis. Chemical analyses of cuprocopiapite (wp/ % ) are H,O 30.87, SO; 36.76, Na,O 0.03, Fe,0;23.40,
CuO 6.27, MgO 0.01, AlLO;50.01, insoluble residue 0.28, CaO 0.03, and total 97.66, with the characteris-
tic data of XRD analysis being 6.03 (100), 7.39 (95), and 9.04 (65). Chemical analyses of ferricopiapite
(wp/ %) are H,O 28.15, SO3 37.02, K,O 3.88, Fe,O; 27.75, Na,O 1.30, MgO 1.86, insoluble residue
0.24, and total 100.20, with the characteristic data of XRD analysis being 9.07 (100), 6.04 (89) and 5.59
(50). Furthermore, cuprocopiapite and ferricopiapite were confirmed through the thermal and infrared analysis,
and their thermal reaction and facies change mechanism were explained. Now these sulfate minerals have been
used as a new type of acid resource for copper smelting. So the researches on the assemblages, modes of occur-
rence and formation conditions of sulfate minerals in the oxidation zone may help to trace paleocenvironment and
paleoclimate.

Key words: mineralogy, oxidized zone, cuprocopiapite, ferricopiapite, Hongshan HS-epithermal Cu-Au de-

posit, East Tianshan Mountains
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1 XRD
Table 1 XRD analyses of cuprocopiapite in the Hongshan Cu-Au deposit

JCPDF  19-394 Berry et al. 1974

d-value 110 d-value 110 d-value I10 d-value 110
17.95 41 3.10 11 — 2.54 5

9.04 65 3.07 11 8.81 80 2.47 5

7.39 95 2.97 17 6.83 20 2.38 20
6.54 15 2.91 9 6.32 40 2.30 10
6.03 100 2.85 10 5.82 50 2.20 20
5.67 16 2.40 5.57 10 2.10 20
5.36 14 2.33 5.03 10 2.05 10
5.20 11 2.26 10 4.71 20 1.98 10
4.94 18 2.11 22 4.39 20 1.82 20
4.53 12 2.01 8 3.90 30 1.80 20
4.30 9 1.81 8 3.76 30 1.76 30
4.16 1.79 9 3.56 100 1.71 20
4.06 12 1.73 7 3.29 30 1.69 20
3.95 10 1.70 6 3.08 40 1.65 20
3.84 12 1.64 9 2.95 10 1.63 20
3.69 13 2.88 10 1.59 20
3.59 13 2.81 10 1.53 30
3.34 12 2.71 20 1.43 10
3.30 12 2.63 20

2 wB %

Table 2 Chemical analyses of cuprocopiapite w B %

1 Bandy 1938 2 Bandy 1938
Fe, 04 23.4 24.03 25.60 25.55 27.66 26.80
ALOs 0.01 0.01 1.47
FeO 5.75
MgO 0.01 0.01
CaO 0.03 0.03
CuO 6.27 6.44 5.57 5.72 6.60
H,O 30.87 31.70 30.32 30.27 23.51 29.0
SO; 36.76 37.75 38.51 38.43 41.62 33.5
Na,O 0.03 0.03 0.40
0.28 0.21 2.70
97.66 100 100.00 100. 19 99.20
OH »» 20H,O CaFes*t SO, ¢ OH » 1938 Jambor et al. 1995
20H,0 7 - MgFe Fe, SO, ¢ OH »
20H,O
magnesiocopiapite copiapite 2
Fe?* Fedt
ferricopiapite
1966 Al 4.15% Zn 2.5% Mn Cu 1%
1931 1987

1987 Robert et al. 1990 Bandy



62 2007

3.2 cuprocopiapite 2
1 X
X
Bandy1931 Berry et al. 1974
Fe Ka 20 d 18.00
24
010 2.6
2.5g em®

CuFey SO, ¢ OH 5 20 H,O

1 AC 3.56 100 8.81 80 5.82

A AT AT AV AAVIVAVIAVEVIRVAY
VYAV YAV VAVARVAVARVAVARVAVARY]

X \

V.V MY UV v

YA {D \ X vv

VAT, ~ v

(y DAYAY
[VAVARYAY)

§« TCT [AVAY) v
VAYEAVAY DR AR AR
MV AV N DRI LIAATA,
VALV TC.S TC, Yy [YAVARY)
YEVARYRY, TCE N, 1§ 2\ VAY,

Vo 7
\VIV \V/v b TC@% Y 72 =SYAVAR
ety NBA\AVEAVAVIRVAY

VAVEVAVIAVAY] Z'KQ]OV LC2
(YAVARVAVARYY -
VALV VY J' A
[YAVAAYAVIRYRV] Cu NI T

VM VA VY
(YAVARVAVIRYAY,
VY VY

[YAVARYAVY S
VY +++++
A CIEES

—'--;.""“h
VI Z V) Z W
ey — N

P
+ 4+ A T

F o+ N T
St T e i A

+.+
+++++++++
oy + +

| v frv]e [iva]s [a A]4 frzu]s [ ]e LAl £ [ ]
10 | / |11 |~“’~||2 |£Au|13 | F//|l4 |’~Cu|15 |/Tc1|16 |me| 17 |C< |18

1 2005

6— T— 8— 9— 10— 11— 12— 13— 14—
15— 16— 17— 18—
Fig. 1  Geological map of the Hongshan Cu-Au deposit
1—Quarterary residual sediments wind laid deposit 2—Dacite dacite-porphyry andesite 3—Altered dacite 4—Volcanic breccia 5—Acidic
sub-volcanic rock rhyolite porphyry quartz-porphyry felsophyry 6—Granite 7—Albite porphyry vein 8—Diorite-porphyrite vein 9—Granodi-
orite vein 10—Oxidization orebody 11—Oxidized zone boundary 12—Schistosity zone 13—Gold orebody 14—Measured and supposed fault
15—Copper orebody 16—Trench site and number 17—Drill hole site and number 18—Simply road
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3
Table 3 Comparison between thermal analyses and volatile weights of sulfate minerals
87~200C 87.7C 197.8T H,O
. 28.76 30.87
200~520TC 324.8C 508.9C OH
520~710C 709.5C Fe, SO 3 SO; 35.76 36.76
710~900C 770.5C CuSOy SOs ' ’
120~220C 123.4C 175.6T 215.2C H,O 25.13 29 55
220~575C 526.5C OH 3.07 '
575~900C 716.8C Fe;, SO, 5 SO; 38.02 36.76
57~280C 205C HO 26.3
. 27.61
280~340C 350C OH 1.3
340~450C 540C FeSO, SO; 0.4
550~720C 685~815C Fe, SO, 3 SOs 33.8 41.23
740~870C 75C ZnSOy SO; 6.7
70~250C 247C H,O 26.7 29 35
250~460C 475~252C OH 2.8 ’
590~710C 750C Fe, SOy, 3 SO; 17.5 36.03
730~900C 855C ZnSOy SOs 17.5 o
50~300C 215C H,O - -
400~600C 565C OH - -
600~840C 775C FeSOs;  Fe, SOy 5 SO; 7 -

4

XRD

Table 4 XRD analyses of ferricopiapite in the Hongshan Cu-Au deposit

JCPDF  29-714 Berry et al. 1974
d-value 10 d-value 110 d-value 110 d-value 110
18.41 49 4.25 3 18.40 70 4.24 10
- — 4.15 4 10.50 11 4.15 25
9.07 100 4.04 4 9.06 100 4.03 50
- - - - 6.86 35 3.98 11
6.34 22 - - - - 3.80 11
- - 3.65 2 6.25 16 3.64 12
6.16 20 3.358 3 6.16 30 3.58 80
6.04 89 3.53 7 6.04 70 3.53 70
5.77 32 3.45 3 5.77 17 3.45 25
5.59 50 3.37 1 5.58 80 3.37 13
5.40 30 - - 5.39 45 3.35 13
- - - - 5.18 7 3.32 13
5.09 21 3.28 2 - - 3.28 6
- - - - 5.03 9 3.25 10
4.95 1 - - - - 3.21 10
4.83 5 3.14 3 - - 3.13 20
4.72 4 3.10 3 4.72 35 3.10 25
4.54 5 3.06 2 4.56 20 - -
- - 3.02 3 4.50 7 - -
4.41 2 2.97 2 - - 2.97 11
- - 2.94 15 4.37 25 2.95 13
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5 %
Table 5 Chemical analyses of ferricopiapite w B %
Fe,O4 27.75 27.76 30.26 25.55
FeO - - - 5.75
MgO 1.86 1.86 - -
K,O 3.88 3.88 - -
Na,O 1.30 1.30 - -
H,O 28.15 28.16 30.72 30.27
SO; 37.02 37.04 39.01 38.43
0.24
100.20 100. 00 100. 00 100.00
50 6.03 100 7.39 95 9.04
65
3
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A—

e

R
N

3~5¢g 3

CUF64 SO4 6 OH 2 20 HzO

Cuy gsgp Fey SO4 62704 OH - 22.4344
H,O 2
CuFe, SO, ¢ OH » 14 H,O
1 CuFey SO, 5 OH ,- 17 H,O 2
Bandy 1938
4

1987 1991
3 87.7C
197.8C
20 324.8C 508.9TC

C—

Fig. 2 Assemblage and mode of occurrence of sulfates in the oxidized zone of the Hongshan Cu-Au deposit

B—Ferricopiapite C—Cuprocopiapite in scaly form closely associated with copiapite
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Fig. 5 Infrared spectrum of cuprocopiapite in the Hongshan Cu-Au deposit
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Fig. 8 Infrared spectrum of ferricopiapite in the Hongshan Cu-Au deposit
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