46
2010

2 Vol. 46  No.2

3 GEOLOGY AND EXPLORATION

March,2010

( , 410083)
[ ] ,
[ ]
[ 1p618.51 [ JA [ 10495-5331(2010) 02-0285-06

Wan Chang-lin,Liu Liang—ming, Cai Ai-liang. Industrial parameter optimization of ore deposits
and its significance for mine sustainable development: a case study of the Zijinshan gold mine[ J]. Geol-

ogy and Exploration,2010,46(2) :0285-0290.

. 1
) 508 ~ 1016 m,
, , 314 ~321°, 44
(Lane, K. F., 1988; Whittle J, Wharton C, ~51° 38 ~57°,
1995; Dagdelen, K., Mohammed, W. A. A., 1997; (24 ) (24
Cairns R D, Shinkuma T,2003; Osanloo M, Ataei M, ) 2000 m 800 m
2003) ., 1.3 km® ( ,2006;
’ ,2004)
2003 ( | ’ O >
)o 10°° , ;
’ 0.5x10° : ,
[ 12009-08-10;[ 12010-3-10; [ 1 °
[ ] (1963 -),

E-mail : wanchanglin@ nerin. com,,

285



2010

2
Y ) / (e}
( ,2008 ; ,2007) ,
, ( ,2005;
,2007)
3
( ,2009) ,
1993 ,
. 1996 ~ 1997
(0.2x10* /d) , ;1998
( ) (0.7x10*
v/d) , ;2000
,2001 , 1155%x10* t/a;

, 2005

1900x10* t/a( 900x10* t) , 2006

3750%10* t/a, 0.5%x10°° 1760 x
10* t/a, 1990 x 10*t/a ( ,
2005) .
( ,2003) ,
2.5x10°° 0.71x107°,
65% 75% ( ,2002) ,
1996 109. 65 /t 38 /i,
0.2x10* t/d 11x10* t/d,
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1995
(93) 080 ,
(Au) :1x10°°;
:(Au) :3x107°;
.1 m;
:2 mg
1998 7
(Au):0.5x107°;
:(Au) :1.0x107°;
:(Au) :1.5%x107°;
:3 m;

:6 mg
,2006

Mintec Mine-

sight s s

L

1
Table 1 Gold industry index programs table

1 2 3 4 5

(m) 12x12x12

107° 0.2 0.3 0.4 0.5 0.6

, 2,3,

2

Table 2 Calculation result of reserves by varied schemes

107 10* ¢ 107 kg
1 0.2 36790 0.53 196625
2 0.3 26714 0.64 172243
3 0.4 19672 0.75 147414
4 0.5 14293 0.87 124682
5 0.6 10636 0.97 103186




Table 3 Reserves statistics of gold in grade intervals

3

(
) ;
10% 0™ ke 6.2 /t, 6.08 /t,
0.2~0.3 10076 0.24 24382 9.16 /t;
0.3~0.4 7042 0.35 24829 . .
0.4~0.5 5379 0.42 22732 ’ ’ .
0.5~0.6 3657 0.59 21496 4, ,
>0.6 10636 0.97 103186
4
Table 4 Comparison of economic effects for varied schemes
1 2 3 4 5
1 Aul0™® 0.2 0.3 0.4 0.5 0.6
2 Aul0~¢ 0.53 0.64 0.75 0.87 0.97
3 / 10*t 36790 26714 19672 14293 10636
4 0.51 0.81 1.38 2.17 3.07
5 10*t /a 3909. 47 3366.98 2819.63 2397.51 2073.78
6 10*t 2350 2467.5 2590. 88 2720.42 2856.44
7 a 7 7 7 6 5
8 d/s/h 330/3/8 330/3/8 330/3/8 330/3/8 330/3/8
Au% 72 75 78 80 80
10 /t 46.09 53.62 64.08 75.12 84.51
11 /t 31.60 33.74 37.58 42.80 48.65
12 /t 14.50 19.88 26.50 32.31 35.86
13 /a 180205 180527 180693 180093 175248
14 /a 123524 113605 105975 102619 100887
15 /a 56681 66922 74718 77475 74361
16 /a 121561.05 103180. 8 85466.29 72968.31 64541.72
17 % 47% 65% 87% 106% 115%
18 % 47% 66% 88% 107% 116%
19 ( ) a 2.1 1.5 1.1 0.92 0.8
20 % 31 41 53 60 62
21 (ic=10% ) 113870 166566 209765 199568 163980
4 , =0.5x10"° ), . ,
. 2397. 51 x 10", 2.8% ,
16.30 , 17475 o
0.92 . (ic= 5( ,2005)
10% ) . 199568 s . 5 s O.2><1076,
60% , R o 4.93 .
s . 1.5 S 36t, 7.4
. , ( o
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5

Table 5 Comparison of economic effects of the low—grade ore for varied schemes

1 2 3
1 Aul0~® 0.2 0.3 0.4
2 Aul0~® 0.58 0.7 0.81
3 / t 305.26 273.09 239.88
4 104t /a 3909. 47 3366.98 2819.63
5 a 4 3 2
6 d/s/h 330/3/8 330/3/8 330/3/8
7 Au% 70 73 76
8 /t 25.92 29.41 36.42
9 /t 20.98 21.12 21.38
10 /t 4.93 8.30 15.03
11 /a 101326 99036 102680
12 /a 82040 71103 60294
13 /a 19287 27933 42386
14 /a 121561. 05 103180. 8 85466.29
15 % 16% 27% 50%
16 % 16% 27% 50%
17 ( ) a 2.1 1.5 1.1
18 % 31 41 53
19 (ic=10% ) 113870 166566 209765
s . s
s N o >
, 4. , 0
; ; ; 7 ( )
, ) 2005
,2007) i
( 6).
) , N
6
Table 6 Industrial index of the Zijinshan gold mine , ’
(Aux07°) , : ’
) )
(m) 12x12x12 ’ ’ ’
=0.5 °
(/1) <4 ’
, 1x10°° 0.2x10°°,
0.20 ~0.50
40
( ,2000) ,
5.45 325
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0.2x10* t/d



11x10* v/d, .

7
Table 7 Mineral resource reserves for the different

cut—off grades

10-¢ 10%t 1076 kg

0.1 38410.8 0.497 190902
0.2 32798.6 0.557 182688
0.3 25615.6 0.644 164964
0.4 18992.5 0.749 142254
0.5 13930. 1 0.860 119799
0.6 10239.6 0.974 99734
0.7 7532.5 1.093 82330
0.8 5608. 3 1.214 68085
0.9 4239.8 1.334 56559
1.0 3280.6 1.449 47536
1.1 2618.5 1.551 40613
1.2 2114.1 1.649 34862
1.3 1723.5 1.741 30006
1.4 1391.8 1.836 25553
1.5 1128.7 1.927 21750
1.6 890.1 2.031 18078
1.7 695. 8 2.139 14883
1.8 545.7 2.247 12262
1.9 434.0 2.351 10203
2.0 349.1 2.451 8556
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Industrial Parameter Optimization of Ore Deposits and Its Significance for Mine

Sustainable Development: A case study of the Zijinshan Gold Mine

WAN Chang-lin, LIU Liang—ming, CAIl Ai-liang

(School of Geoscience and Environmental Engineering, Central South University, Changsha, Hunan 410083)

[l

[J].

Abstract; The optimization of ore deposit industrial parameters should embody the principles of dynamics and promptness, and establish the mathe-

serves, improving utilization rate, and extending the service life of mine to achieve the sustainable development.

Key words:; ore deposit industrial parameters, sustainable development, optimization
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matical models that reflect the dynamic relations among relevant parameters. It should optimize the parameters timely when production costs, product
prices and production technology change a lot to achieve an effective protection, and exploit the mining resources in a reasonable and scientific way for sus-
tainable development. This paper takes the Fujian Zijinshan gold project as an example to discuss the principles and the feasibility of industrial parameters

optimization for ore deposits, elucidate the selection and demonstration procedures of the parameters and the significance of increasing mining resources re-



