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Abstract: Zinc is an important non-ferrous metal raw material second only to copper and aluminum. China is the
world's second largest zinc resource country as well as the largest consumer, producer and importer. Zinc is of
great significance for the development of the national economy. This paper analyzes the supply and demand
pattern of China's zinc ore resources in order to grasp the current status of the development and utilization of
domestic zinc ore resources and provide references for future development and utilization planning, uses the latest
data to systematically sort out the supply and demand patterns of global zinc mine resources, production,
producers and consumption, establishes three major development and utilization indicators, and objectively
analyzes the situation of China's zinc mine resources through mathematical models. In the long run, global zinc
resources will still be in short supply. China's zinc resources situation has three major characteristics: low
production concentration, low zinc storage and production ratio, and high zinc product import concentration,
which shows that the future situation of China's zinc resources is not optimistic, and hence China needs to
increase resource protection.

Key words: current status of zinc resources; supply pattern; consumption demand; resource development and

utilization

A SC H R b S VR A SR S R AR 0 H (45 DD20201118; DD20190482; DD20190400) % 1

W H 39 2020-09-29; #ial H: 2020-10-28; PIZEE & H M 2020-11-03, Te/E4ik: E 48,

BEER BER, B, 1990 44, Wit, HIRsE 6, EEMNEREF AR B osT, @ik 100037, LRI E T
KA 26 5. HLIE: 010-66557768, E-mail: 414012123@qq.com,

SEIREE: ZME, 55,1982 4F4, Wid, il . EEMNF R 458 . E-mail: xiapeng@mail.cgs.gov.cn,



=3

WS PR BT R ATIE S by 259

P — MR B B 4 8 R, H AR
THME . AR PRS2, LA
W IR I AFAE R B v, 2005), 100K ZECETRADT IR
i A Cu. Fe. S. Ag. Sn. Sb % CEMXILLH
4§, 2017).

PR S8 RS R 20 TR i, e R A I P s
PERERTIE, BEREH TS AEREH S — L L T
AT RE . RS gk BERTCE
& A, T LA X LB 8 B S SRS 5 1Y 5 4 B4 1
AL E IR B AN A A = 2SR L R
YESSRAE R, Wi E et s, HUTHm L aaL
WPERESY, W T IO IR ) A TE BCAF (Mudd et
al., 2017),

ERERAIE TRAE R Sy I 48% . SIS i
23%. HUAR 10%, HL57 dh FIEEAR Bt 205100 10%
0 9%; FRIA] = A TH P4t BERE 50% . BEE 4
17% . B8 17% . A6 T b 4 50k 6% Fi
10%(International Lead and Zinc Study Group,
2019). BFIIIE R SUBACRRE, ARG, AiH IS
SEAT AL XS BE R SKOB AT R AR .

R A RS ORBEBT R, SR — R SR
A E R VI, BERT R RA TR JRAE T B
P9

T R B SR X B T SR iR, T HL
BB IRAR AR B2 AR [ bk 11, DT 4 A B 1 A
W IR LA R A e K S AR E S R TE 2 i B IE
PRI, 1% 2 KR A2, 1 HL 5 %) BE 4302 i
RAPEBL, o B A B i 52 1] B T 340 [ s
GRHUAR T B BUR

AL 0TI TR 0 A e ] A RO 2 R
BORFIE B, 5 e B4 T ia i OLEF, S B R0,
BENA BRI LA AL T B BT IR T AR SRy, B4 K
PEGE A I, L T SR LA K b A b i [
Prufr . HOREE B AR IR G, SEANTT AL, A4
X e A AR AR AT, MHERA AT L R
AR 3 171 B v 3 45 5 1T N 25 AT 31T o

1 FHakiR

A SONT R B IR BE 5T B0 R At 3 3 SR K (R
o ED R A . R IHE . W 0
W SR RSy A . e B A L R
ok A 3 45 B4 2 (2020) F1 5 [ 3 53 9 £ J7) (USGS,
2019), Bl 2 Al R 3 2R A bR 4 BR (S&P
Global Market Intelligence, 2019)F1 J7 15 % ¥ /&
(2020), {1 P 454 S AR 56 R T ER [ [ Pr At B F
%% /N4 (International Lead and Zinc Study Group,
2019), VA2 s F 2R A A &R 41T (World Bu-

reau of Metal Statistics, 2019) Fl J7 153 %% 45 ¢
(2020), H o X R F Lk H 2K T HEHA Y
(Resourcetrade.Earth, 2018),

2 IRV RHEAeTRER
2.1 EKET REEEHRL

HME 2019 FE, HACEAMEREESE 19
¢ t, et 2.5 12 (USGS, 2019).

JLR AR R 7 I e 271 BN 27| I | 1 <93
MM Hor, BRI R A ERE IR R R
IR, fifE 6800 J7 t, (it F A RAY 31.50%,
HURHEZA T EZ AR E . S M5 s e A
EH, BN 4400 J7 t, 1900 7 t, 1200 Ji t
1100 J7 (7 198405 4, 2020)(& 1),

22 EKREYRESEHR

2019 AEARIREAAEH T RN 1300 7 t, AL 2018
K 4% 2), T TAFERIACRE, Bk &
BT HRE . 2009—2019 4Bk 32 2 K BERT IR 1L
7 it A B U o R A A AR R, RN
TRBER I B, 2019 4F, BRRGH A S HE 44 17 Y [
ZAr i E 430 77 t, FE 140 7 t, KA 130
Tt EE 78 7 t, K 30 7 t, Hym At e
RE0 A 7 R ) 62%(7 F 8 12, 2020) . 4 Bk4E4:
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Fig. 1 2009-2019 global and major countries’ zinc
resource reserves (after Wind, 2020)
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Fig. 3 Proportion of zinc mine output in major countries
in the world in 2019 (after Wind, 2020)

FEART AR, AL E L RORADE . Al
T4AFEk 50%LL F(F 3),
23 SHREEHET LR

SRR RBVERD 1L B A AR AN | FEE,
PEFIAEY. | EDRE S IX , EZ R FARTT . L
BRI, ERERMMERE &S0 WELE
P AR — KU1, Antamina 5806 TRVE, BT
O B (33.7%) . F fE WT (33.7%) . Teck re-
sources(22.5%) . —ZHEF (10%) 3G /4 1L, &7 1h
PR N 5.9 12 t(USGS, 2019).

MAER BT I RO A, HEA AT
BRI FEE R | WORFN 3 F Fdk

BEEGE D,
24 SRABEEFTHER

2Bk 20 KRB A RAF = 580 1 t, oh
EERETTRN 43.3%. FESMAEIMER . BWAF]
W BB ENEE. SEVUER. HhESF EZ(S&P Global
Market Intelligence, 2019),

7 BE TS AL PIA 5 e KBRS B RIS
FERE, 2018 4F, AR A REN 112 5 (& JE i), 7=
It BRI 8.3%, FEIAF] 32.7 423600, HUEE)
B B30T 23 ] (Hindustan Zince Ltd.), 2018 4=, H:

F1 LK 12KH W20 FHTEEEE)
Table 1 Zinc production (metal volume) of the world's 12
largest mines in 2019
b LT il PSS R
1 Vedanta Hindustan Zinc B[ R 93.6
2 Teck Red Dog EKHE 55.2
3 Glencore Mount Isa BWRANE  32.6
4 McArthur River WA 27.1
5 Antamina L= 10.2
6 Sumitomo San Cristobal AT 20.2
7 MMG Dugald River BWRA  17.1
8 Volcan Yauli BA 13.9
9 Nexa Cerro Lindo e 12.6
10 Vazante ey 13.9
U L iden Tara FTRZE 122
12 Carpenberg iy 10.9

: % S&P Global Market Intelligence, 2019,

T2 2018 FL2IK 20 KT E~H

Table 2 The top 20 zinc mine producers in the world in 2018

e 4 23 Ji ) 1] TR/t FE/A T EIG TR /%
1 #%fi8 1] (Glencore Plc) K1 112 3273 8.3
2 Wi BE 2 Fl (Hindustan Zine Ltd.) EEE 74 2168 5.5
3 Z& L BT (Teck Resources Ltd.) IEDN 70 2067 5.3
4 245\ (Zijin Mining Group Co. Ltd.) i 35 1032 2.6
5 Aii 37 %/ 7 (Boliden AB) i it 29 852 22
6 Private Interest - 27 804 2.0
7 KAk (Volean Compaiiia Minera S.A.A.) S<3 24 707 1.8
8 A FEVE(MMG Ltd.) i 22 654 1.7
9 i & £ 44 (Sumitomo Corp.) H A 22 648 1.6
10 Nexa Resources Perti S.A.A. e 19 552 1.4
11 Industrias Pefioles SAB de CV A% P9 B 18 531 1.3
12 78 PL Al (Trevali Mining Corp.) JIESN 17 504 1.3
13 Nexa Resources S.A. 5P R 17 490 1.2
14 & T # l 2> 7 (Lundin Mining Corp.) N 15 446 1.1
15 JinEE K ¥ 428 Al (Goldcorp Inc.) B 14 423 1.1
16 B 5L/ |l (Nyrstar N.V.) faf 2% 14 409 1.0
17 DhFLAH (BHP Group) AF 14 405 1.0
18 1 4: I, 5 (Shenzhen Zhongjin Lingnan) LRl 13 374 0.9
19 China State-Owned Mining Enter = 12 352 0.9

20 A& 18 D13 7] (Hudbay Minerals Inc.) JIESN 12 339 0.9

7 ¥ S&P Global Market Intelligence, 2019,
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PERBW RN 74 7 W& R D), 7R 2Rk 5.5%,
FEAEIRF] 21.7 {235 I0(S&P Global Market Intelli-
gence, 2019),
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IR, HR R 70 07 t, 495 2R 6%(F 2).
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1377 73 t, $K 13 29 £5. 2000 4ELLHT, 2BKEEH
TR EAERAERE ., HA, WE., EE., BESER
KSR, 2000 4F LUK BRI PO G E L OB
R R R E RS . RRENE . REK L
BREETT SR BB, (H Ak s il (%5,
2015),

W E AR F T AR H I, Tl &R TR 55 58 3,
W BRI SR USRS, AR - AT
7P (4 HAE S, 2015b), K4 &k E KK
RO IR (E 4), BT, Rokik
— BRF ] (L5, 2015a), A AR AR TR
L E YN
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PRl T [ 28 5 3 i gz, FRIE W BRI R
QUEREY NN = YN S AP ) S
Ly 7t 5K RKs 2 38 75 5K TS, 2025 44 T B %)
500 5 t LU (BRHAESE, 2015¢),

2019 AELBRE ARG 1.8%, k%] 475 J7 t,
SRAE Tt FPIR S . TEE 2019 AR RIERE, HELT
ELRAHE R B 1T 0 DA 2013—2019 4, 4B MR 87
PR, IR TFHORRR FRES, 2019 45,
REFHBLT 20.9 77 t BYHER 5k 1 (B 5)(International
Lead and Zinc Study Group, 2019),
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Fig.4 2007-2019 global and major countries' zinc
concentrate consumption history
(after World Bureau of Metal Statistics, 2019)
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Table 3 Production capacity statistics of China's main zinc mines in 2019

b= Al 2 B RIEA S AR FERET t AR
1 Z AR IR A R ] Wt . BRETX T 360
2 5 P4 IR T A A B RIHT X 1 330
3 T 2 4l A BR A ) 45 R AR A 1 150
4 BrEUR B A o A A PRI AE A ] SRR T 1w 100
5 RIS A 8 4R A AT FRA H s IR 1 100
6 ARG I LTI @ LA BR ST/ 7 AN A= T 99
7 ST H A E A R A N PR 1 99
8 TR AL AT RS A H S EE 1 93
9 FE KA RS AF DU £ 2 Sk X T 90
10 B A R A BR A 2R e 89

7 #§ S&P Global Market Intelligence, 2019,

PR C, N BFRTIRARCR L, C, LUAEBU)S, SRR IR
AR RGN

P T A5 R A B ST [ 4 R A A Y
{H, & C, Wit—ahfE. C, 74480, FER
AT 1 B 5 FEATL A0 E K
3.3 HHFIAR-HASIEB(HHD)

MR 25 1K JR - Ao 2 8 B (HLHT) & — il 3t 7 4R
HRE R Z55 1R, o H Ao P R A e ) R
Gy b B BYFEAR o AR SCHS HHI 33 3¢ P 0k 11 [ 93
Fr, BEHCAF B9 S B E 101 0 I8 [ A 17 3 LR B 45
o HEAXUT:

2

HHI = i (a,/ ) (4)

o a 2RI 0 AR, 4 KR N
PECVRE P BB R . ASC HHI A8 i (=1, 2, =, N)
Bk 10 o A R EE RS R,
W e [ B 1 [ A AR R B, (ORI O AR
R, XU R

4 BB RAE

4.1 EFFEHES,)
2019 4F E N HEA B+ e 1 e E (8 A

10
B A 1510 T7 (3 3); 2019 4R IR P,

i=0
430 J7 ot IWARERET T KRBT L AR E,
1%~15%, 1+ E 69 B o 1 & 6 £ E
5%~10%(USGS, 2019).

MG N 5%—10% X (A1 B, S, BUE X (]
0.17—0.35, 4 G, BCFBIER, S, 0.25,
4.2 FEHEREE(C)

X 2009—2019 AFEEA = 5 FAg i 5 105
AEPRZE SN SR 4 PR .
4.3 BEZFIER-#EF SIBEEHHD

HHI{E 0 3 1 Z[], {HR 7 H4FA X4 FUAR,

I E A AT LA 10 000 FEATHCKR, SO (EAS A
1 5] 10 000 Z A, 3 [E "l AR B2 5 Z2 01 251
FRUE, W25 I8 IR—Bh A 2 38 B0 HHD /T 1500, 4b
T UTER” KBDIRZS: LT 1500 ~ 2500, F£nA—
FE R 2500 DL Eoly “555k” XUBARAS .
FUAEE ™ i B R R S FORS 0 LA S ] 77 b
moH By kTR R EER
(Resourcetrade. Earth, 2018), AN SCA 2 &2
(B 77 i o X H ERERS AT S HORG B 3 11 i Bl i A 7 1
AL PR ZE RN 5 R,

5 HESERIEIT A &0

51 XF&ERENS FREAS

HEARTRE R ALt R HE A ., A —
AL, E A E R IR A = B S, BU(E X ]
0.17—0.35, BN, FERIA: H—, 0
e 2, E/NmEL, KAV I 28k b g
i B, 0 RHR AR 2, TFRMEEE R, 5 —,
AL, A%, S0, B AR L, £
MAGR . IEPR A, P EE o I8 TT R 20 T vh 4,

F4 20092019 FHEFE~E., FERBERL
Table 4 China's zinc production, reserves and
reserve-production ratio during 2009-2019

Ay FEE P/t itk Rt Rt C,
2009 310 3300 10.6
2010 370 4200 11.4
2011 431 4300 10.0
2012 490 4300 3.8
2013 500 4300 8.6
2014 493 4300 8.7
2015 430 3800 8.8
2016 480 4000 8.3
2017 440 4100 9.3
2018 417 4400 10.6
2019 430 4400 10.2
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Table 5 China's zinc placer and concentrate import
market structure type

FY  EE ORIt a/d  (ald)} (al/d4)**¥10000 HHI

1 WAFW 1242 0.35 0.1190 119025

2 b= 63.0  0.18 0.0306 306.25

3 PPESF 25.6 0.07 0.0050 50.41

4 W 20.9 0.06 0.003 4 33.64
Eﬁ? 148  0.04 0.0017 16.81 2037

6 e 137 0.04 0.0014 14.44

7 s 13.0  0.04 0.0013 12.96

8 [ES 13.0 0.04 0.0013 12.96

9 HAth 72.0 0.20 0.0400 400.00

JIEAE B 0 AR AN AR [ B o, 2 bR R

o R I A B M -2 R IERTIX . AR
THET X . D8 SRR . SRR HI%
WUERER | LTISEYEED . A\ VEEEED . SEAR
BER . DUA AR TSk IX | L PREVERDT, AR AR
£ 1510 /1 t(International Lead and Zinc Study
Group, 2019),
5.2 FHiERIE(CHIR, WTHREHEARRE

R SRR R IR ORI . 2019 4R fif o 4400 1
t, IR 18%, HEA AN (& 1), B, FRERE
AW BH AR R ATENGS . S R TP
HR A (X)) FA4 (R 55 BB itk & Jg v, 2019).,

2009 4E LK, FRIE A BEE IR AR L SRR AL
10 DL, 2019 4E°4 9.3, Tt ik T4 (%K L2 100)
SHMA AR XRAREE RS+ SE
B, ATRFLE TR R AR

XN AN 2 ] T I A ) A, R R )
B, WAERT KA LR ] LUE 1 (3R 6), Ko

T INADEEARK 10 AENFFRIGIS, Frarim K i
LK. McArthur River WISFE 23 45 )5 R AL
Uy IX LB SR BRI Wb e BUBT R RE R, Sk
SR AN A SR AL B 1T

Hui, SERAHRP W Kholodninskoye Y20 .
Ozernoe FYPEH™ . ENJE Y Dairi Fy5EH™ . B 7K K FE
(1Y) Tala Hamza #7547 . M KXF) I Dugald River DA &
T E K e = BVEE S 2 E B T R R AV B
W o AH B R 7E Bl i BB 1Y FF Rk A5 1 AR
K4 T HRIAE ™ s G Y o BT RE XA
SRR R E R R AR, AR ARk
SR — B ] LR AL N B AR AR S IR AR AN T
R Al 5 Bl P RS (D A5, 2016)6
53 BT REBTHOEFES

H i v B B E U B, 1S HHT (62978 2037,
BT 1500 ~ 2500, 3X & W] v [ B B3 JRLE 11 4 v B
i, A PR Bl E RS E T 34.5%K
H R, 3 R M 2 H ] 8 T U AL 107 AR R B
XA B R A BUR AR A T T R 2

. MR, EE ., gOR4ET . R
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4000 I I I I I I I 10
- |
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7 it fiff 77 £l
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6 2009—2019 FHEHHET 2. HEURMERL
Fig. 6 China’s zinc concentrate production, reserves and
reserve-production ratio during 2009-2019

£ 6 LTk 10 XEBEF W

Table 6 Top 10 lead-zinc mines in the world

75 2R (AT B /% Wil F Ji I [ ST & > )
1 Antamina 59 800 1.0 2029 e DR . FERERT . IR AR
2 Penasquito 58 668 0.7 2029 T N /A
3 San Cristobal 28 530 1.4 2024 E I A HAME K&
4 McArthur River 10 200 10.0 2043 SN INIA FEHET]
5 Mount Isa 1169 7.5 2029 R FIE FRen]
6 Red Dog 5 660 14.6 2031 %[ EN e
7 Rampura Agucha 5110 14.0 2030 E1)} 3 T ik
8 Cerro Lindo 4612 2.5 2028 e Compania MineraMilpo S.A.
9 Tara Mines 1700 6.3 2021 P A ST
10 PR 1547 6.9 r SRR . R . miR4EH

7E: # S&P Global Market Intelligence, 2019; FBXAf 5%, 2020,

®7 HERQREXRS

ERIMHIREE 7K

Table 7 Classification of market structure by the Japan Fair Trade Commission
DikZEd D) ESIUN ESIp) F 3
2 5 (HHI>1000) R 5 8 I(HHI=3000) 5 EE 0 11(3000 > HHI>1500) IR ZE & 89 1111500 > HHI)

T4 %I (HHI < 1000) Fe 4R T (500<HHI < 1000)

Fe 4R 11 (HHI < 500)
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(Resourcetrade.Earth, 2018),
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110 Xt Ul W o e Btk R PR e
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R RS ORBE R IR, SR — R A
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PSP B, HAEARR K — B N, X Rl S
WARGRFEANAL o HEBR B 76 it 98 92 155 Xt 4= Bk (14) J 01 5
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B R AL T TE AN 28 SR, UK Ak 8 1050 5 e
VN

(2)H [ B 7 M 235 4 P R R i R 3 R
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FEN AR IEA RGBT, ARG 55 R & R i E
RS, FERIBAE: — B EEE 0P
L B TR R O T gk, BEE ROk E R R
BEL AN, A7 o BV AL B i R RS R, T
B AR RN, JFRRBCRAR, FFRBAKR, N
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