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1 #ER M ELY . BRELRENTRE . Bk, 5t
MLy YEXEE, CERAMASF 280 £, K
1.1 T ELHBIRDY R PEEFTYRI6H (FEHBET =FEMRRK,

FAETEAMPETR B, B—MEaese 1999 RIVLRFRTYHAFE, 1979).
R, EHEMSHRMEER, SoER, BEF2.5~3, k121 B&E CO
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Blan. R/EFT (Cu,0). BEHHY (CuO),
1.2.4 BB, i padgd
B, FLE A CuCO, » Cu (OH),, K4EF
2CuCO; + Cu (OHD,, BEEfLEH CuSiO, « 2H,0. K
BB CuSO, « 3Cu (OH),. E## CuCl, + 3Cu

(OH),

BRREAFNFAEERBARY, HKEE

Wma. WY, LEAE.
1.3 REHRTHIMER

REXREFHTRELHFEELAMBEN TS5
BRKEBETHTHTWER, AIFERLE 1A
xR 2 (EXMWME, 2005; KEEZ, 2005; KBEEE,
2006; KA, 1982),

®1 BEESVAHILER
Tab.1 The industrial standard for cut-off grade and thickness of copper in China
Wt 7 oA
w8 LT A
woR %z R
ARG Cu () 0.2~0.3 0.2 0.5
Tk & fE Cu (24) 0.4~0.5 0.4 0.7
AR (m) =1~2 =2~4 =1
KAHBREE (m) =2~4 >4~8 =2

®2 REFEWVTMHILER

Tab. 2 The industrial standard for cut-off grade and thickness of leading copper deposits in China

FREHY MEEA D | TRBL (%) | TREE (m) | RHEHREE (m) | FRAK
HE XL AT K 0.2 0.4 2 4 X
RWHET LB AW K 0.2 0.4 2 4 G
ZEBITRBERYHAT K 0.3 0.5 1 2 x
HR A8 K E Ry HHET K 0.3 0.5 1 2 *
HR &) HBNEAT K 0.3 0.5 2 2 X
HEEREFASAET K 0.3 0.5 1 2 X
HRER (ARE) EMBFUETEK 0.2 0.4 1 2 e

FY AH HRER—BEYAEI TP S AHH
MBI LFIRE, FNRET A (FEMAHAE
0% RETH (TR 10%~30%) K
o AH (FEAFE0NULE) 3/ (FEXMWE,

BRI ST R ARBR B RS, BT LA AE
FREERE. R AeESGEAEFEEAS, T
GEMANIUFERLR ST I LERSEF

m) wmEH, 1972).

2005),
N3 ETHKEEHERASRMIFRL
Tab.3 Assessment standards for economic associated composition in copper deposit
TREAR Pb Zn Mo Co WO, Sn Ni Bi
TR (%) 0.2 0.4 0.01 0.01 0. 05 0. 05 0.1 0. 05
LREAS Au Ag Cd, Se, Te. Ga, Ge, Re, In, Ti
FB (X107%) 0.1 1 >10
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2 PEAT RIS

2.1 REYTEHREMBES R

REBKY =HEHILES R, N 20HE504F
RME 1999 F X1k, —HFXM ABCFkHR, XFik
REEER> HEF AR (RAHEE) MERE
FAME (RIMER) WA, R EHEHE
EHREEHdRIE WENELDFRR, WA,
B, C. DEF4MERRH . ABEMNKREZFF Y
ERMAFREER, SEFRGIEN, MEEHE
BNSET(RECEHERMER/RESLER) X
AT =HHEMBEEOILREN), SEREEHF
ETHH (BEY=RE/MESZR) BFERE, T
1999 412 A 1 B 3EhE . #5r Bhnde, 1§ B4y ™%
B4R 3 k2, BifiERE (Extractable reserve) ., H: il
B (Basic reserve) M B (Resource), H 3t
MRS EEMFRS A PN “BEER” (Reserve
Base) KIAH Y RE L R HEHER A CHHIRE
FMEENERHET TEU (LB =REERE
®) EHETL2ENSERNEEERER, AR AE
BK (3K NEEERBENRAA. Hilt, X
th BT BRI 2000 FERIRT A9 BE BSR4k
REVBE.

2.2 REWTHEBRBSLSH

EEIRESHER (LEF~RERER
|y, BE 2001 K, 2ELFHTKX 974 4, #
FHBER (BE) 1941.86 Ft, ERifEE
3083.71 7 t, 45 & F 4t R4FAE R (34 000 FF t)
B 5. T0%FIfE R ERE (65000 Ft) W4.75%. E
BAMELN., =8, #idb. B, B8, %, W0
W, BREISEE, XSENERMEERASSELE
AR A 76. 40%,

2.3 BEMRTABNHES

PEATERENT KR, AKM. TERYR
HBMAREGE, BHEUTRA:

(D FHERAEN, ELET =HREZ RS 1987
FMA W T RMER SR, KB SR
EE>50 77 t, PEIDIK 10~50 J7 t, PRIFPR<10
Tt R, REXBMEATKNSL2.7%, F8
TR 8-9%, /MRID PRik 88. 4% . 5B >500 fi t
A RRBILEBENAT TR 524 T © MARE
B G507 O, HTTRHEEMELXRLE, &8

BT ARG/, BRIE FRE 329 MED XK BT
EERSET SMREBEN 56 T v, REES—1
LB’

(2) ZRFLESET, BRMRE. RELE
ST TSR 72.9%, BT {4 27X . Wi
BT HMAIH0.87%, EREHIKP, BAI>1%
BRI 13- 2% . REBEET RN
H0.55%, RTFEFA. BEBH1.0XY~1.6%; BE
BRARET KO RAL0.5%~1%, KTFHI
F.BREE., FXH2%~5%.,

(3) BEXARG-FR-HRITZ 5L BN
T, BRARAE A2 6 ZFRE

4) FRBRFPHBEL, FURNTRKELT
HEMX, SAMBEFEE, EHTNWSRM. BB
BURT, EUFFEFAH.

BEL, REFAVFERRERBAAMCEFEY
igE, HERZES K, ARERHIEEHER
RE, ERFRSHEEL,

3 EEREEMRTEELE

B 1999 4ELIE, BB MBI AR B, KT A0 4%
HMEA MR TIESFET, BERBERATE
FREBMET =HHEMETERY TF (0% L
BALEBMEZ), EEMBETERL, BTHY
RIS, ATREGBRETRAR.

HTFELRBEXREMFRAMEZRIE ML
M, EERKEFTEFERHMBEEL, FRAT
—#y ., EPELRRERAXRERE, BE
2002 )%, B L ¥R KAE BiHRRE R E (333
+334,) 120077 t, FABMBT ™= #MEEIRH B
BIESBERR, FULEERTAXL. =T
(HRIL—RII—-2VILHRBD MESHEAHILE 3 %
REGTH.

FEARLETHHLE-ERFET KR, K
VIR 426 o, BARWLF HHEEEEAEE 700
JTit,2002 F i LIEENBEATRE 1840 AT, &
RFEBHEGR/MEETLRERAT I SFEHTT
TRy, T K 1 000m, B RKAHH 800m; EE A
T RE B 20. 3m, AN 0.73%; BWHIFELED
SR 97, Am, FF-B G 0. 65%, FKERAEE 65
Tt AT AR E LB 60km 4, &
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MTFHIERE Cu-Au T X, KBRTEREFLHSHR
HEHEAMYRAEEHE (Oyu Tolgoi) HBARMA
(%) FREM, 2002 FRETHILRE 100 Rk, K
FEK 800m M & T fLH. Au 0.2X107%~7.3X
107%, Cu0.2%~3.68%, FIEFLEIE, W AuF
K3IE; B—EE 4.4m, Aul.5X107%; F 2B
5.8m, Au2.63X107% B=RFZE 29.95m, Au2. 14
X107%, Cu#'{K13ZE, HE 18.32m, Cu ¥ 87
0.81% €0.11%~2.69%), 4L AF LE& FHMM
B ARUFFARN/PDARFHEEIHGEDOT,
L FEHERKIKR S AL 50km, & 1993 438
W R+ —BAFEL: 5 ARATEP R, 1994~
1996 FEF HIHRAT EAEEX . KEBH2RA
1371, B84 t, M RRMAEM>2), 2002 £
BT ERBHEE 305 B RHNITE, ZF HHEH
RRAH#H—FY K. BEL, RRLETHEFT KR
%, WK, EFER () H—EhH, Fk
&AM ARST 8T .

BRI XMEFRPE, ERFEH. BT
W MrEENEREYT S SEREH SRS,
BEHARBRA 300 Ht. ¥ NI XZRFARRLE
118. 74 7 t, FHHEMAL 0. 3% ~1. 1%, HPHH
BT AL R EER (333~334 K46 Ft, ¥
¥ Cu @i 1.07%, zEALAAHMBARSE
5 0007 T #iF . =L P B R AP EEFRILTL
WW—EMEEAT X, BRIERAFWLEESH
AR 4, HPEHSARERER 3. okm2, H
MM KTl 7k PLD001 & . #4§5 &K E
284.1m, P ¥4 2 {7 0.68% (16 ~119m B %
0.99%), ¥4 4 0.25¢/t; EZHEFHEXKRT
52 XREAXNERFY K. 4 HmER), &
8, BRMYEAE—-RAK, BRIEEHEE
TiE.

BERAMEBBESBRAILEYH (WHERKE
YR H), AAEEMH >200km, ERANIT. TE.
B, BFF ORLEHTEK, BHERER
200 77 6,3 600 e LA b, A HF G, 3k, fihl
B R, TE-—WmAREEFEY RS-V FE
B, BEHEFRT AL TRENIFERS S, BHEE
84km, FILEE 5 MH K, BT 2 MR AL,
Zk001 LA 167~501m, AL EHF &, HFHEHHN
0.49%, BB 1.79%, Zk002 FL& L 0. 92%, {6E

FEIRE 100 Ft; WOIKAERT A TREAEME
%, BBHhEEY 190km, HRE G AMMEE. §9 K
EHBHAEBEM 1.5~1.8km?, KM —K
0.2%~1.0%, B& 4.74% . FHEE 333+
334) X112 5 t; RARBRME S KRBT EHEY
K, 9 B EKTEK 2 000m, L 500m, & HR
HWEREE—M150m, B MM 1109, BRE#E
S PTER (333+4334,) 50.76 Ht, BitARE R
100 A t PhE. BESBA LAY 3@ &KX
BIiF, TEY XEFEE M ARG 30km, KERFE
., FREFGEABH.

BEELEREXAEMFRIMZREFTE XA
FALELER (FEEMW FHIK (EXMHE,
1999; HEBS, 2000; HABE, 2002; EMIT
%, 2001; ZXME, 2005), BEAEEIFM, £F
RIRXMVISH, WSWMVSMH 35 KHEFTESR
WA, RBHEFER (333+334,) 12.22 7 t, B
HRKXBEAT HED.

AR XBRiRFHAERESLESRAHEED
48.9%, MEEEFEAANYT KAMEERTH, &
BEERAIRE 2l HEREENRRRFEREN.

RERPAT WEFMIENGARFHRT #
J1, BHTFEHEF LELERE, THELESHBA
PLRE T, EmAEREESs, RELEL
AR S LHAY LT BE—EHRE, BELHF
BAOBRARNARTRUNT B, 7 ILRAHERER
BK.

4 RERRERSHETZESR

Bk RERT R R RS AR 3K
PR —FRANTH. P CGHEH) BF
WHRKPFERYH, YALRE., AFRESHE
WA —-RIPRTZA, HANERFHERLEY
& (Oyu Tolgol) BARMES (&) FIKNAR,
B H BAEHEYT KA TG XEEMX, I
R FE (Ivanhoe) B ABIEH, LL0.3%UM
WRGEE, REERAT A 1612, FHEHE
0.63%, &£ 0.17X107°, HY T &HLER 1008
Tt, &&272t, HPRIERFTEEHYEEER
B S5 A 48010t FHEH1.08%. HERE
528 i t, HE Mt BXA4AT 6 2930 11, FHF
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H2.69% . ZH ERENIRELEEN 80km, FHE
BRI, BRAERERKY K. Z7KHE
B, tHFAERESIMRFATRINEREN
(FEERBRERAM, 2003),

2002 EREHTR 163 T t, AHFLHEKTEY
10. 8%, WK FEH, BHRAHE L, HAFHEK
FAARRAS Tt "+ H” HEREERNEAT
W, BFzEARLL T H, FERAGERD . %
AMILEAT. BEESLEYT . FERSHED
(2005 B &B™) . F i HE/RKEHD (2006 F£10 A
ELR#™) FWE EESCERER™, HiTTH
WD ST 9.96 F t/a, X—HORERE
B, “+—F” (2006 F£~2010 £) A KRR LM
WATIER T, oIX ARXKELHFABY . AFHE
BECEZERTHEGTE, BNEAKT SHTEY
L5, IBAMERFET MEFBEREHY, B
) 2010 FRIAIFYE 10~15 T « AT 2R
SEEOETRES. Fet, BEXT A& LRI 2001
EERPSWEE, B 2000 FREBELFAET S
W=RELY 10 0t RV A B ERT B X H, ¥
REESHMKM RS 4. it 2010 £EAHE
WMy =R 60~65 Tt (&R . ERKH—BI
HHREHREET O T EEHNRAEY 2BEE
AR,

EEX, EEET KMFE LRNMEHATT,
SRR TERF A BEFBR. B, 1
A~10 ALEGATR 241 A v, MK 20%. |
HEERTBE20 At AEh, HEFERAREK
15%, FERMUPEKRE.

2006 FENMEEBRGEW S, S B0 2R
m. \EELEH, LA~10 ALEANKORS
23. 9 Ft, REERYPM 2. 8. LEFE O BKX
B25 7, W EEMKIE 5 . AT 10 A2 EH# N4
77.9 7 ¢, ML TH37.7%. Wit4&E#O0RE 95
ToEfR, RATHE MY . PEASLOH KRR
FHEOBRHKEBETHE, B TEKATY “4H
HE” mFlz Ik JEFMHE, 2006,

BEF L HFHEREBHERE L HRITE, &K
YHRTIFRAME, HEF 60 Tt AT LBEE, U
FEEAEFAT R 108 7 . REIA FY & LaER
WEFFR 174, FEEEERMLSBARAEE, B{X
BEIRE 28 EFH R .

HETREXREFTREBRJEELTF—A
X FRARE, RIFSEAKRNT LHEMEER
REP&E REREEKOEEREERHORBR.
BiEE T RIERKAEMTEEAMZRITE L,
LHRRBEREHTR, SEREMATHERERR
S¥m.
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Copper Resources in China: Today and Tomorrow

LIU Xiao-zhou

(Hanzhong Branch of the Northwest Geology and Mineral Exploration Institute of
China Exploration & Engineering Bureau, Hanzhong 723000, China)

Abstract: Copper is widely utilized in the [ields such as electronic industry, machinery, military and
agriculture and is definitely indispensable to modernization {or a country. In nature, copper exists mainly
in such minerals as sulfide, oxide, native copper and copper sulfates, carbonate and silicate. Up to now,
about 280 Cu-existing minerals have been discovered, of which 16 minerals are major ones. According to
the proportion‘ of Cu-bearing oxide and sulfide in copper ores, the copper ores can be classified as sulfide-
ores in which the proportion of Cu-bearing oxides is less than 10% . mixed-ores which have Cu-bearing
oxides is from 10% to 30% , and oxidized ores in which Cu-bearing oxide is more than 30%. In China. the
copper deposits are mainly distributed in provinces of Jiangxi, Yunnan, Hubei, Tibet, Gansu, Anhui,
Shanxi and Heilongjiang. The general characteristics of these copper deposits are as follows: (1) small
scale, (2) dominated by low grade paragenetic and associated ores, (3) porphyry copper is not abundant,
which is suitable to be processed at low cost, (4) of the available reserves, the large and high grade copper
deposits lie mostly in remote regions, which are difficuit to be developed in current economy. In fact, the
general situation of copper resources in China is in low reserve, low grade and poor competition in the
world. As a whole, the preserved Cu reserve in China is relatively stable, that is, the newly explored
reserves are in balances with the consumed reserves. The sharply increasing demand for copper is mainly
relied on import.

Key words: copper; utilization; present; prospect



