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Fig.1 Assemblage and occurrence of krausite (A ) ,thomboclase (B1,B2) and parabutlerite (C)

in the oxidized zone of the Hongshan Cu—Au deposit
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Table 1 XRD analysis of krausite in the Hongshan Cu—Au deposit

A SCHT B bR (JCPDS R 18—1028) £k iH™
d-value /1, d-value /1y d-value /1y d-value 1/l
8.82 6 2.12 1 8.82 4 — —
8.32 2 2.07 2 — — 2.078 4
7.75 10 2.02 6 7.75 35 2.025 10
6.58 47 2.00 2 6.59 65 2.001 4
4.40 100 1.98 2 4.40 75 — —
4.26 70 1.96 2 4.26 45 1.964 4
4.06 2 1.93 2 4.06 10 1.928 2
3.86 2 1.89 2 3.86 2 1.893 2
3.68 10 1.84 3 3.69 65 1.840 18
3.50 15 1.80 6 3.51 20 1.806 6
3.35 2 1.77 2 3.35 2 1.773 4
3.28 6 1.75 20 3.28 18 1.753 8
3.09 24 1.73 1 3.09 100 1.731 2
2.97 38 1.70 2 2.970 10 1.703 2
2.93 10 1.66 3 2.933 6 1.665 2
2.90 2 1.64 1 2.901 4 — —
2.77 12 1.63 1 2.768 40 1.637 4
2.63 8 1.57 4 2.627 6 1.570 8
2.57 7 2.579 40 1.545 4
2.55 14 2.546 40 1.524 2
2.34 1 2.342 2 1.480 8
2.30 3 2.302 6 1.449 20
2.25 6 2.251 2 1.415 4
2.20 11 2.199 4 1.288 4
— — 2.191 4 1.275 10
2.14 3 2.146 8

T AR SO A TR AR (BTN AR K R R EI EE R L) XRD SE K AL R S . D/MAX2400 ; 288 % . Cu Kaw /40kV/
40mA ;Scan mode:4.000 deg./min.; Scan step:0.020 deg;Scan range:3.000—)65.000 deg; Z 40 . d—value . Ifi ¥ [i1]
BE (PR . 107°m) 3 1/1, AT 5
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Table 2 Chemical analysis of krausite , rhomboclase and parabutlerite in the Hongshan Cu—Au deposit

e KRN LRI Rl ERAL

Yo (%) SR AL BB AKX HHE(H B AL BB (E
H,0 5.59 6.35 5.90 26.51 25.23 22.00 24.82 21.98
S0 51.05 49.72 5247 49.91 49.89 39.15 38.53 39.06
Na:0 0.64 0.15 - 0.03 - - - -
Fe:0s 24.94 26.00 26.18 22.52 24.88 39.21 36.10 38.96
K.0 14.71 12.47 15.45 - - - -
FeO 0.24 0.25 - — - — -
Si0: 2.19 325 - - - - -

ENCL 0.92 0.85 - - - 0.23 - -

Ca0 0.12 0.11 - 0.03 - - 0.04 -
MgO - - - 0.01 - - 0.02 -
ALOs - - - - - 0.18 -
Total 100.40 99.15 100 99.01 100.00 100.59 99.69 100.00

TE L BBREIL B B BN ) B LA S 1 B (AR AR A G PR AR A e O B A

LI A A AT 5 RCHIR 55 0 o e ) A S RO A AR AT AR S 213 BiEAFEHH
RIS LR 1 4.40(100),4.26(70) ,6.58(47) , TEBE T PRIE 3~5 o B AU ER BRI 2 S HF bl EAT i ik
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Fig.2 Thermal analysis curves of krausite

in Hongshan Cu—Au deposit
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Table 3 XRD analysis of rhomboclase in the Hongshan Cu—-Au deposit

IR S AL brifE (ICPDS & 27—245) Hakifl
d—value 1/le d-value 1/Ta d-value 1/Ta d—value 1/le
9.16 100 - - 9.15 40 2.376 2
5.20 1 - - 5.20 8 2.430 20
- - - 4.86 12 2.348 35
4.75 4 2.33 1 4.74 35 2.332 4
4.58 1 2.29 6 4.59 4 2.293 14
- - 4.29 35 2.267 2
4.21 2 - - 4.21 35 2.215 4
4.06 8 - - 4.05 45 2.202 2
- - - - 3.801 2 2.153 4
- - - - 3.741 4 2.145 12
- - 2.12 1 3.620 2 2.119 2
3.55 2 - - 3.551 40 2.101 12
3.33 5 2.06 3 3.331 35 2.056 4
3.29 9 2.03 2 3.290 35 2.027 6
3.11 4 1.83 1 3.113 100 - -
3.05 8 - - 3.049 2 1.794 16
- - - - 3.033 2 1.776 4
- - 1.75 2 2.840 2 1.748 <1
- - 2782 8 1.699 8
- - - - 2.749 2 1.684 4
- - - 2.661 30 1.657 2
- - - - 2.613 <1 1.596 2
- - - - 2.598 6 1.579 2
2.58 1 - - 2.584 4 1.557 6
- - - - 2.528 4 1.547 4
- - 1.52 2 2.511 6 - -
1.45 1 - -

7 . d—value *07 4 107 m,
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Fig.3 Thermal curves of rhomboclase

in the Hongshan Cu—Au deposit
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Table 4 XRD analysis of parabutlerite in the Hongshan Cu—Au deposit

A SCRIHERRAL FrifE (JCPDS & 16—939 ) FllFE4LHL
d—value /1, d—value /1y d—value /1y d—value /1,
5.85 39 2.08 3 5.85 66 - -
5.00 100 2.06 3 4.99 100 2.065 10
4.08 7 2.01 4 4.07 20 2.007 10
3.61 34 - - 3.60 40 1.994 10
3.55 9 1.97 5 3.55 5 1.971 10
3.25 4 1.94 6 3.24 10 1.941 5
3.20 15 1.93 9 3.19 10 1.924 20
3.15 5 1.84 6 3.15 5 1.839 30
3.11 41 1.80 6 3.11 100 1.791 20
3.09 7 1.76 2 3.08 10 1.755 10
3.00 6 1.73 3 2.98 10 1.726 20
- - 1.71 11 2.97 5 1.705 20
291 6 1.67 4 291 20 1.665 5
- - 1.64 3 2.84 5 1.637 20
2.58 4 1.61 5 2.57 10 1.610 20
- - 1.57 3 2.55 10 1.571 10
2.50 19 1.55 2 2.499 40 1.555 10
2.39 5 1.54 6 2.381 5 1.537 10
2.34 17 1.50 3 2.336 20 1.498 5
2.26 7 1.48 3 2.257 10 1.481 10
2.17 3 1.45 3 - -

T d—value H07 K 107 m,
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Fig.4 Thermal curves of parabutlerite

in the Hongshan Cu—Au deposit
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Krausite, rhomboclase and parabutlerite found for the first time in the

Hongshan high—S epithermal Cu—Au deposit, Xinjiang, and their significance

XU Ying—xia', DING Kui-shou', QIN Ke-zhang', MIAO Yu',
FANG Tong-hui®, XU Xing-wang', SUN He'

(1. Key Lab. of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Beijing Institute of Geology for Mineral Resources, Beijing 100012, China)

Abstracts: The oxidized zone of the Hongshan high—S epithermal Cu—Au deposit in the Hami area, Xinjiang,
NW China, occurs as a funnel in the upper part of the primary sulfide orebody, extending downward for 50—60
m. Many supergene minerals were found by X—ray diffraction (XRD), differential thermal analysis (DTA) and
thermal gravimetric analysis (TGA), of which three sulfate minerals, krausite, rhomboclase and parabutlerite, were
for the first time found in China. The chemical analysis of krausite gives the following results (%): H,O 6.35, SO;
49.72, Na,O 0.15, Fe,O; 26.00, K,O 12.47, FeO 0.25, SiO, 3.25, insoluble residue 0.85 and CaO 0.11 with a
total of 99.15, and its XRD analysis presents the following characteristic spectra: 4.40 (100), 4.26 (70) and 6.58
(47). The results (%) of chemical analysis of rhomboclase are H,O 26.51, SO; 49.91, Na,O 0.03, Fe,O; 22.52,
MgO 0.01 and CaO 0.03 with a total of 99.01;and the characteristic spectra of its XRD analysis are 9.16 (100),
3.29 (9) and 4.06 (8). The results (%) of chemical analysis of parabutlerite are H,O 24.82, SO; 38.53, ALO; 0.18,
Fe,0; 36.10, MgO 0.02 and CaO 0.04 with a total of 99.69, and its characteristic spectra of XRD analysis are
5.00 (100), 3.11 (41) and 5.85 (39). DTA further verified the reliability of these chemical data and explained the
thermal reaction mechanism of these sulfates. These sulfate minerals have been used as a new type of acid resource
for wet smelting of copper, showing great advantages in mineral beneficiation and environmental protection. So
the paleoenvironment and paleoclimate may be deduced through an intensive study of the assemblages, sequence
of occurrence and formation conditions of such sulfate minerals in the oxidation zone.

Key words:Hongshan high —S epithermal Cu—Au deposit;oxidized zone;krausite;rhomboclase ; parabutlerite;

eastern Tianshan
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