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)=3Fe(NO,),+6S+2NO T +

(2. 14g/1)

5 ml

1

’

20%

3FeS, +8HNO3(
4H,0
3FeS—Au+8HNO3( )=3Fe( NO, ) ,+35+3Au"+
2NO T +4H,0
1
Table 1 Test results of nitric acid concentration
(%) 0 5 10 20 40
(107) 0 42 6.6 11.4 10.2
2.2
( ,2002; ,2002)

2NOCl = 2NO T+ CL, 1
2Au + 3Cl, = 2AuCl,
AuCl;+ HCl = HAuCl,

2H,0+ NO T

2.3
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: Au + 4HCl + HNO, = HAuCl, +

’

(120C)

3HCI + HNO, = NOCI + 2H,0 + Cl, T

(203°C)

’

2),

2 ml ,
2
Table 2 Test results of hydrofluoric acid consumption
(ml) 0 0.5 1.0 2.0 2.5
(10°) 0 50 80 106 104
2 ml, 150 ~200 ml, s
3
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( ) 5¢g
200 ml . ( 1)
o ; 20% ; (
) o
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; ¢ 3,
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C 3.

Fig.1 Separation process of three types of gold in pyrite
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Table 3 Contents and proportions of three types of gold in pyrite from seven typical gold deposits in the Jiaolai basin

(1072)  0(Au)/107° w(Au)/10"% w(Au)/107° (107%) (107%) (107%)
091s-5 30 12.6 49.7 23.9 0.03 99.93 0.05
09TD-5 6 117 51.8 74.2 0.23 99.63 0.14
09TD-15 20 52.6 151 156 0.03 99.86 0.10
09XLK-7 10 24.0 26.2 56.0 0.09 99.70 0.21
09XLK-8 5 24.2 42.6 8.8 0.06 99.92 0.02
09PJK-17 15 20.0 25.6 72.8 0.08 99. 64 0.28
09FYK-1 15 397 16.6 2.7 2.34 97.64 0.02
09SJ-7 10 13.8 209 55.4 0.01 99.97 0.03
09QBS-8 40 0.7 36.2 106 0.00 99.71 0.29
090BS-12 40 21.9 4.74 7.0 0.46 99.39 0.15
09PJK-10 10 8.7 21.6 1294 0.04 94.30 5.66
09TD-9 2 1.5 0.39 4.4 0.38 98.51 1.11
09XLK-9 1 1.5 0.10 0.0 1.48 98.52 0.00
091s—4 25 <0.1 0.37 3.5 0.03 99.04 0.94
09PJK-18 15 0.2 0.62 12.5 0.03 97.99 1.98
09XTG-3 20 0.2 0.02 0.4 0.97 97.09 1.94
09XTG-8 10 0.7 0.75 4.1 0.09 99.36 0.54
4 , ,
(1) , 09XTG
v -3 .09XTG-8 , 1x107°,
12.96% ( ,1994 ; ,2005) ,
0.2x , s
1077 ~117x107%( 0.1x107), ; 09TD -9
0~2.34% ; 0.1 ~209x107° 09XLK -9 ,
( 0.1x107%), 1x1077, ,
94.30% ~99.97% ; 0~1294x107, , , (
0.00 ~5.66% . 2% ), ,
. (
. , ; 10%) .
(3) ,
@®
o ,
(2) ,
0.1x107° ~1.5x107, , ,
1x107°, o
(4) ,
091s—-4 .09PJK-18 , pg + ml™ ( ,1998) . 1
1x107, , 20% 40% ,
( 10% ) , , ,
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[R].
[ References ]

Arehart G B, Chryssoulis S L, Kesler S E. 1993. Gold and arsenic in iron
sulfide from sediment—hosted micron gold deposits: Implications for
depositional processes [ J]. Economic Geology,88:171-185

Chen Mao—-hong, Wu Liu-ling, Phillip J. Uttley,, Tony Norman , Zheng Jian
—min, Qin Yun-zhong. 2007. REE features of arseuian pyrite and
vein quartz and their fluid inclusions in the Jinfeng ( Lannigou ) gold
deposit, Guizhou province, China [ J]. Acta Petrologica Sinica, 23
(10) :2423-2433(in Chinese with English abstract)

Gao Zhen—min, Yang Zhu—sen, Li Hong—yang,Luo Tai-yi, Yao Lin-bo,
Rao Wen-bo. 2000. Genesis and characteristics of gold hosted by py-
rite[ J ]. Geological Journal of China Universities,6 (2) :156 — 162
(in Chinese with English abstract)

Hu Ying,Chen Mao—hong, Dong Qing—ji, Huang Qing—wen. 2009. Trace
elements features of the vein quartzs, arsenian pyrites and their fluid
inclusions in Jinfeng ( Lannigou ) gold deposit, Guizhou province,
China[ J ]. Geological Journal of China Universities, 15 (4 ) ; 506 —
516 (in Chinese with English abstract)

Hyland M M, Bancroft G M. 1989. An XPS study of gold deposition at
low temperature on sulfide mineral; Reducing agents [ J]. Geochim.
Cosmochim. Acta,53:367-372

Jean G E,Bancroft G M. 1985. An XPS and SEM study of gold deposition
on sulfide mineral surface: Concentration of gold by adsorption/re-
duction [ J]. Geochim. Cosmochim. Acta,49 :979-987

Jiang Yuan—sheng. 1997. Structural Chemistry[ M ]. Beijing Higher Edu-
cation Press:236(in Chinese with English abstract)

Lan Bin—ming, Jia Jian-ye, Li Lian—shen, Wu Jian—she, Wang Jian -

cheng, Lai Jun—quan. 1998. The solubility of gold in nitric acid and
826

its significance in determination for ionic gold[ J]. Journal of Xi an
Engineering University,20 (4 ) :6-9 (in Chinese with English ab-
stract )

Li Cheng-lu,Li Sheng-rong, Luo Jun—yan,Song Ji-ye,Zhang Ju-quan.
2009. Thermoelectric coefficient, conductive type and significance of
the pyrite from Yixingzhai gold deposit in Fanshi county, Shanxi
province, China[ J ]. Geoscience, 23 (6) ;1056 — 1063 (in Chinese
with English abstract)

Li Jiu-ling, Feng Da—ming, Qi Feng,Zhang Gui-lan. 1995. The existence
of the negative charge state of gold in sulfide minerals and its forma-
tion mechanism[ J]. Acta Geologica Sinica,69 (1) :65-77 (iin Chi-
nese with English abstract)

Li Sheng-rong. 2008. Crystallography and Mineralogy [ M ]. Beijing Geo-
logical Publishing House: 108 — 110 (in Chinese with English ab-
stract )

Li Xue-zhi, Chen Bai-lin, Chen Xuan-hua, Wang Xiao—feng, Wang Ke—
zhuo, Chen Zheng-le, Yang Yi, Yang Feng. 2002. Ore features and
gold occurrence of the Dapinggou gold deposit, Xinjiang, northwest
China[ J]. Geology and Prospecting,38(5) :49-53 (in Chinese with
English abstract)

Liao Xiang—jun. 1994. An experimental study on the mode of occurrence
of invisible gold in pyrite as exemplified by the Jinchangyu gold de-
posit in the eastern part of Hebei,China [ J]. Acta Mineralogica Sin-
icas,14(4) :383-387(in Chinese with English abstract)

Ma Rui, Hu Da-gian. 2009. Study on prospecting criteria and significance
of pyrite for the Nanshu gold deposit in Shandong[ J]. Gold,30(8) :
12—-14(in Chinese with English abstract)

Pei Yu-hua, Yan Hai-qi. 2006. Typomorphic characteristics of pyrite and
its practical significance in the Qianhe gold deposit, Song country,
Henan province [ J ]. Geology and Prospecting 42 (3) :56 - 60 ( in
Chinese with English abstract)

Peng Li—na, Wei Jun-hao,Sun Xiao—yan,Li Yan—jun, Ye Ze—fu. 2009.
Typomorphic Characteristics of pyrites in the Huaixi copper—gold de-
posit, southeastern Zhejiang province and its geological significance
[J]. Geology and Prospecting,45 (5) :577 =587 (iin Chinese with
English abstract)

Simon G, Kesler S E, Chryssoulis S L. 1999. Geochemistry and textures of
gold—bearing arsenian pyrite, Twin Creeks, Nevada: Implications for
deposition of gold in Carlin—type deposits [ J]. Economic Geology,
94 . 405-422

Wang Xue—ming, Chen Meng—xiong, Li Mei, Li Fu-rang. 2002. Existing
states of gold in the Jianchaling gold deposit, Shanxi province[ J].
Geology and Prospecting,38 (6) :34 38 (in Chinese with English
abstract )

Xin Cun-lin, Sun Bai-nian, Zhang Xiang-nian, Kang Hong- jie, Meng
Jian ,Zhang Yu-long. 2009. Geologecal features and mineralization of
Shijinpo gold deposit in Gansu Province[ J]. Journal of Lanzhou Uni-
versity ( Natural Sciences) ,45(1) :1-7(in Chinese with English ab-
stract )

Yang Kui—feng, Liu Shuang, Hu Fang—fang, Fan Hong—rui. 2008. Ore—
forming fluids of Saiwusu gold deposit, Inner Mongolia, China[ J].
Acta Petrologica Sinica,24 (9) :2079-2084 (in Chinese with Eng-



lish abstract) [J7]. ,69(1):65-77.

Zhu Hua-ping, Zhang De —quan, Zhang Han - cheng, She Hong—quan, .2008. [M]. :108-110
Feng Cheng—you, Li Hong. 2005. He—Ar, H-0 isotopes tracing for s R s s N N N
ore—forming fluids in the Mujiazhuang copper deposit[ J]. Geology 2002. [J].
and Prospecting,41(5) :22-26(in Chinese with English abstract) ,38(5) :49-53

Zhu Xiang-Ping, Wang Ming—jie, Yao Peng,Xu Jin-sha,Li Jian—zhong, .1994. -

Chen Min-hua, Tang Gao-lin. 2008. Typomorphic characteristics of [T]. ,14(4) .383-387
pyrrhotite as an ore—forming indicator of Heiniudong copper deposit , . 2009. [J].
[J]. Acta Petrologica Sinica,24 (3):562~-568 (in Chinese with ,30(8):12-14
English abstract) , .2006.
[ ] [J]. ,42(3) :56-60
s , Phillip J. Uttley, Tony Norman, s .2007. , s s s .2009.
( ) [1]. ,45(5) :577-
[J]. ,23(10) :2423-2433 587
) ; , , s .2000. s s s .2002.
[J1. ,6(2) :156-162 [1]. ,38(6) :34-38
, , , .20009. ( ) , , , s s . 2009.
[J]. [JJ. : s
,15(4) :506-516 45(1) :1-7
. 1997. [M]. : :236 , , , - 2008.
, , , , , . 1998. [J]. ,24(9) :2079-2084
(1. ,20 , ; . . , . 2005.
(4):6-9 [J].
, , , , .2009. ,41(5) :22-26
[J]. 23 , , , , s s .2008.
(6) :1056-1063 [J].

. 1995. ,24(3) :562-568

) ) )

Test on Different Occurrence States of Gold in Pyrite and Its Significance
—An Example of Pyrite From Gold Mines in the Jiaolai Basin

LIU Jiu—fen'*, TANG Zhong-li' ,LIU Xiao—huang® , LIU CHUN—xiu’ ,ZHANG Zhi—chen® ,XIE Lu®> ,ZHAO Zheng—peng’
(1. School of Resources and Environmental Sciences ,Changan University, Xi’ an, Shaanxi 710000 ;
2. The Tth Gold Detachment of Chinese People’s Armed Police Force,Yantai,Shandong 264004 ;

3. State Oceanic Admimini Stration Yantai Ocean Environmental Monitoring Central Station, Yantai,Shandong 264006 )

Abstract; To reveal the relationships between different occurrence states of gold—bearing minerals in pyrite and mineralization, we present the separa-
tion and test methods of crystal lattice gold, native gold and quartz inclusion gold in pyrite. Then we have made tests on three occurrence states of gold in
the main mineralization stage of pyrite from typical gold deposits in the Jiaolai basin. The result shows that native gold dominates in this pyrite and varies
little in content proportion, which implies the same ore—forming fluid and metallogenetic background of gold deposits in the basin. Through tests on the
crystal lattice gold contents from the ore—bearing and gold—free pyrite, we carried out prospect prediction and verification to the target areas. New discov-
ery is the existence of quartz inclusion gold in pyrite, and the gold content is relatively high in some gold deposits. This work also shows that tests by com-
mon methods may ignore such gold, and may result in low content from analysis, leading to ore loss or inaccurate resource estimates.

Key words; main mineralization stage of pyrite, crystal lattice gold, native gold, quartz inclusion gold
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