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Fig.1 Statistical chart of annual domestic zinc output

and zinc ton-price in 2018—2022
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Fig.2 Flow chart of zinc hydrometallurgy

[23]

e (YN Brpm LGl € e At (S0 B2 8 N i
PRV SR KU, 3 A Bl 3 [ B v M Aol B B AT
W AR AT R i R ML, ST S 4 TT
PRAHEBE T pod e B s, ZUBA A ik
A MEA g Bty 3 i AR ™ i A A i 7 Xk
PR SR 5 5 B RE AL B SR AR T 37 R L JEORHE
IO AR 7 R A A% 7 T DR 3R AT A 7 i A A RS
EEYRs R IUL Y/ S R S R A 6 o AN RN A AN i
o A AL A5 R DL BRI R PR IR | G S5 g
01, R BV R RE S HLR AR BRI A 7 A R A
FERCR D IR e H B T SE BRI G AT

3



g 2024 45 6 1

MO | 55 2l e S 74 A 7 7 S RS AR AL s i 1 |
LRE LTS

BREELIAN B i B BRSO e R
FRIE AT AT A = AR T 52N PRA R E
TR, R A O R i AT L AR E PR
T Se LR BA T X,

3 REHABERULI 2iRRE

PRAIRE REAL TR R b AT B ABAS 4% A
TGRS I [y 3 T S A4 i i 2, SR R A
ARGHUIE BT R B IR R LT A2 AR 5L
HEE I RABA T A BRI, I,
TERFR IR AR P B T BUA /Y A sh Ak sl RE AL B A
B IR L A SR RS, il M — N
FEHAR AR B RER & M ml oA B e
IIHT SRR Z PR REALEA N — AR RE AR
G, e PHA AL S IR RE I, 58 UR REALTHER,
TG B 7 T Y B ARAE

PRAMRE RE T MR RT 20 0 3 A B D5
PRERE et il BRI 5 A R TP H
A R s SRR B B ikistT @52 5
A EE TR PR is I iE AP IRE A s itz
7, ABWISE . A 1 0 B s RS S5 B L
PR3 ; QI T AHLACH., BB NGV B T K
i3 RE ST A 2 HE SRR A R 26 f i R, S B
A ERREAL R . G, BT H AT B iR AR
AV BUIR B BRI IR R T R BN A AL
UNILANIT I,

3.1 AFEEEREN

BRIG HR A A B R A 8 1 X Alb 2R AT
AR R AR IR A R AR B AR
FESCR AR AT A A BRI R, LR
THEE R AR AR 7 ST o R 72 AR R IV RE T, 24
L P IR B e A 7 RO B S7 S RLAE , 3 5t A
WA TE S Sy A A R R AL I AR R A4 3
AJrTH  OF LA B bR R e R AR
B T 4% SR A il G P W) O SR RE A2 b R 48, F9 2R
R uE A GO (N AOR EXSEVE S5 STl PR LN A
i, SEIARR AR e iR — e BeE e et
BELEAL TEAAA L ; QR RS 25 TR 22
AR P TR RR] B 4 B AR G, 3 e R 2 O 0 TR
JEFZ AN A IR AR R SN A R 2B R B

4

Fic A R B 5 A P LA SRl R A AR e e R A
FEANH o PR I e AR 7 e R A TR A A, X
AR R A R B AT A B HE AT B S AT
T R AR IS N BB T, SCIERR S 15 A B
TGS TR MA G bR iEE s hiE S
A IS DL AR O AP AR O R A 75 oK 1 4%
MR RSB PR G, i i X AT £ A 1 B it
FTSEmTWEds 256 RGN 45 TP 2 W 25 3 Fl )
P A o BT T, S B S 3 T 4 B A% b A R
LM RS, D am IR SRS AT R
1], 120 B 3E AL HE ST B F A0 o A R — IRk AR
B R G, ia AR W A TR 500 43 B, X 4%
TR A THURAZ W AN 2 B 75 o 00, S vk B
BB R RIBE RIVE IS Bk IS4 4
TRE— IR REAL A = A TE AR MD, A 7= 2 4
TH15% VI I,
3.2 YIREEERK

BER R TS A e AL R R Ak AR
AT YRR T A B Ak B e Ak A
M SRS, LA BT IR G B W B AR e
T IR TR AR T WA B AR A
WSS 2 N EEI T, O G HA T 2
FEYIRE A S L3 A BB AL A 1 R 40, BT XHERIR 1
A RS TP A TTRIF R B 2 HYEE 51
XA IR DR ] R AR e BT R T AR
NS W SE AR P R A TR AL B
WESEE A 3 47, R 4% A8 7= A A sk
AL BRI R G, A IR A 22 B
INF, B A 7 RV SO BRI A 7 AR, N, =
9t 28 S BRI R A WL R P SIS i E L [ 4
BRI R AL R RIS RIHL FREZRHIL 12 iE
SRR B SRR AL MRS B Z R 2T A Bl
fRABib e e, e e R W kL A sh Ak 1% 2 F1 % Bk
B, QES PR A e it RS, T
T HLER A LAGV \RGV  SEAR G JE S AR W 255 N
FH SEBUG = i a2 il ) B0 28 W 4 RN S R4S R
SEPEEEEMER IS G838 T B R Wik S s
B ERER =i B s A W 4 27 & U R AN ek
BAT, R YIRCR LA A, i, = it
FEEVRRHRAT A AR 2T AGVs HY 7= Sh B g ik
GRS, W RE AL H AR S ™ i B A B 4T
E S/ N L o R IR S A (AN W 4



P TR  BRA LR R ) BT SRR

(ESLIN
3.3 MMREEEREN

BRI BRI RS B e AL 1 X EE IR R Ak 2 T
FRAE PR TT R RBIRIHAE BRI 252805 Y G B4
IR B AT S W S 25 54 5, DT N 5t s
AE R T5 R A B AL AR IR BRBE T, i bese
BRI RR AV R 1 PN (e (IR i TR I . MRS
PR BRI EE 3 DB, O — kR
TR NI LT, 38 2 X PR < R A
& U7 SRk AT Il e LRI 2 TG
TR AR TRIR AR F 2, S B R PR IR I 256 R
DL R ASE JE i fe / MEAE 72, N 2 e Bt R S5 R
FR A1 A SR FH R BRGJ  MAC 2 88 X6 5 8 A0 2 8 A i
AR5 HERAILIE TR R GEHI R | [l i Xhis H Sk
TP BT AT R IR | 3% 2 254 [l 22 ) o]
Wk R SRR Y R ARG T TR R R A
FGRVEAI R R, 249 7 A 77 oA, B 1 B ak
fit o QEENT A5 VT YL Wy HE I SE B W I R G g k)
HET 1 XU Y55 G 40 A5 1A S s A 00 R i A
PR SEETS G HE O A R W s A R AR EE, B
SEERIR R TR BRI A B R 40, ad X AR e o R
ZR BT IR R RE TR AL 2 ARk 4 IHFE SRR
BB ZEA BT RN T e VR B AR AL B, S B 2 A
BRI 5 eI R ], 2F— 25 s BF A R A
b T R R AR AR 7 T 8 L BRI A8 A B HE RN
LROREFE, BN, 2w O SR R LR LAY
BEF R RO KT R BOn; FL IR FH 45 e ik A
MBI AGV /NGARRHE S CAd ] 35 1 i i ne I
(I 9/ RE TR A , BRAF R 57 29 549 450 v, 15 24
HL#E 4 500 77 kW +h,
3.4 EEEEEREL

BRI A S A PR AR Ak 2 X 4l i) 4 o R
U598 4 e TR 2 B8 PR A T A TR AR A 3L S X
VBT o8 AU A5 B T A R ORI 2 B, DT 46 A
i) BT RIS 4 0 ] e JE A 5 Al 6 T 3 2 A Y
P N BE S0 fE B L e A dE 3
AEZJ T, OES RS ek A E PR
g XAl RN D BEIR 0 S5 TR R
U5 A5 BB AT AR A B, X LR A
A A B T AR R K
ERAF A AT R e AL AR 20 s Al
DAL IS A5 T 55 1) T LS BERR T, (A S BB NS ST

ST HEARER AL AT D, B A8 B A, $2 w5 45 B g
J1o O A =iz EE el = IR 55F & 1
B, ARG A T A TR S B A T AR AR
i AT SRR SCBAE PR B SR 2 v T
AR M4 A R A . (s A= 7 a0 43 e
1 IR B A ) R AL FRAR Ty WA P AR
PR 2 045 PR S BT IR B8 s
SR BRI AT IR 3 b, LA P RGAE LT
R B HE P IE R R AR AT B, DA IR A 1R
il A OB S A5t A 7 A A A A A ) 1 A R
A A EEE RAE POA EL AR BR  A
PERE el st B0 S TS5 B AR 7 RCR S A
R,
3.5 FElgEthESAE

BEIR IR A DI IR R A 2 38 R Al A Y
S HMER R | N IR EME B B B B T 4 S AP R
e PR R g A AL A PR R SR Al ST AR A T b Y
AP IR R G, AT IF B 2R 7 3 R v A e Rk
YEME FBT UG IR 2, Ay ool S IR o s o A= 7= B8 A
P EE D R RE AL i E B LU 3 A7,
O A G IR PR R 5 1 g 15, 38 2 %4 Ry i &
R UEDME A B4R LR i B R AR DT R
SRR A — Ak, @EST AR R
YRMIEZS B i il B — A BB FAL I, 8 5 %
JEAA LS St B EAF G 0 R S AR R R SE R 2R (T
i hs S5 (5 BT R A AT, SEBLEURLR 1 |
7R B A PR BB AL DO, AT B v SR A
R BRI SR AL AT W BE 1 . BHED)
ARG B Y- 5 W 38 o XA R i
i i RS R AR R R Al
BN AA MR S5 S5 At 23 B U A R in i £l [ 19
HEIME, SEI L AR AN EEE PR T, A Al A
iz [h]
3.6 SHTREEREN

BRI T SR Re Al i 255 40 B Al N
AN TE B Al a8 A ik .
AR SR R 0 55 1 53RN N T B R A A% T
THRIHEATORSR SRR MR A 3 AR 25 B KAk
EINA R/ IME” BARA B bR, 3610 HE S B AT
AR TE G TR T, AT UOR R A i A
2 AT, OFRESE SRR B AR N i
SEEHA R E R | LR R B AR,

5



g 2024 45 6 1

SRR A ) B R PR BB e A @ ar
Alh AR REAL LA 5 A B AR ST, ad X ol A 7 i
P A TR I LG M, DREEAZ A Kl B L, S Bt
RF )= BRI T IR B — A AR, Al
REAE R SRR ME R 1 16 228 PR FIAT R 910
Rt TR AL A BV E R AR, DA 52 v 16 Al 3o 3
REAL BRI AT T

4 RE

il BRI SRR, TRk AR A H
BT AR P SRR, BEG RR BE ) AR R A B A 7 17 7
ERAE P TRITIULAT5 i QU8 R )2 B il
T2 54 A TR | A shikeiis
TR REALTIE, S ik A e i A — A 3 e 4
i R0 QIR AT A G ) B, P58 Tl E.
BRI 5 = i, i iR R R AL EO Pt
ARHC AT TR EE T 22 A= B4 14 Aol X F
5 ;O ALHLE 2 T S0k Bl A B = AT
BRESF AT EOA , 1 — 2 LA Aol 1y 2877 iz 5 AL
e ESLIRHR A E R LR R L, W
REALH AR WD FE AN HT, 2 — 2P 4R AR R /Y
BRI FFEE R ERE ] ; IR R IR IHRER  BF A
BRI T A 7 70k LRI BE R (el
WR A, LARE SRR v M A ll 1R 75 e HE A RE TR
THAE , IR PREE Y2

A O BRI T E 5T A R H 2L
A X E S Tl AR R R A 2 G H A5 | R
P ) 7 5 T [ e e i R B, (R
A GBIV BRI T A AR R A
AR HRAME ATl B8 R He , B R i 7 K
AR SR DRI 7™ BT R 4 R A ok A S BRI AR AP
AU B, AR, i TR IR R T L A B IR
BRI, BEa R T R S B R T YRR 2R
DA 8 220 A Sh ik B REAL K75 H A AT L
FHECRARXTVE G . PR, X ERA R fe L) @ik
W HAR AN B RIBETE SRR, G R Al
AR BEAL T Rk SR Bt 15 56 B B B AT
(B AR TR ANHT 5T A ™ Ty IR

AR B R e A — 20 R e xR
PR REALTAR BOWT K 5 0 e ol S B A 7 i 7
FRPRS AL Sh 248 B, HE Sl A AR BEAE ART5 Y W3k
ARA PR, A, B REAL B AR B N e A B T
6

P A P AL AR BE i A 2R )10, 3 1

A R e SRt B AWTRA R R X

SERFFE T ), R REAL BRI T B HE O S BRI

AT R FE A P A A WHR TR B AR Y S

KA AL R IRIER A = BRI $em A=

RO T BR A R B A R B KA s IR E

A AA BT LA A T T PG R

[ B%&Xik]

[1] F3CP. LI Rel s oAk 7 ) S g | S A Ak
AR R [T]. HRLTEIFSE,2024(02) 1105 - 115.

[2] FB A RERIE 2 2 m  N]. AR H #2023 -
04 —26(018).

[37 XUEEWR, 2205 4 fe il A Al IR R A 5 s i
KIE[T]. MHE,2024(2) .75 - 88.

[4] CHOERBATIW R (1) g4 GX17) ) ik
[N]. hEA 4RI, 2020 -05 -09 (006).

[5] & B AT M ik ik e SE e 7 28 [ ], W6 U6 1 4=, 2022
(11):58 -61.

[6] . TARME-LHIT A BEBIT LR E T
YEFZY[I]. M4 Talk,2023,33(5) :62.

[7] ok BREE AR, &5 h E “Brae IR e ™= H " Ji
FERFFELT]. R EE N ,2024,33(1) .1 - 11.

[8] sk, Tk MR  IRIAIN, 5. FRE M M3 247 b 7=
JHES “+ W H"FRAH LI PEI L, 2022,
31(9):1 -11.

[9] K2k HEOMSTIT 2022 FEH LR T L%E
BN A2 (T]. PEAGL)E,2023(4):17 - 18.
[10] FHi, sk, am B, %5 2023 4R R0V BUE A8 1k

HEaR0I]. hES I, 2024,33(2) 129 -35.

[11] 545, Mo, B A, 45, 2023 45 [J B 7= 5 HIE 3
S R[], P EE,2024,33(1) ;12 - 19.

[12] FRE, B, b EAYEEA 4 5 AR B K & R a3
Heae[]]. AasERlE S T/ ,2017,8(1) .1 -7.

[13] B KRB R AR SRR RLI]. HRA A
48 ,2019(18) :41 —44.

[14] $H, 5085, 5, % G Q4 R B L i BEIR 755 ae b
WE A & B Kk Kow e g L B OR B O R
9112023Y494, 2023.

[15] XM, Baelxt bh A 4R Tl s L R[]
TP EAG {648 ,2024 (4) ;38 -41.

[16] Mpast, TAEmE, R80T, S BEHEEA (M]. K.
B2 A, 2001.

[17] &BH. YArhEE TR L ERER S B[], P E
4 JEiE R ,2005(23) .4 -5.

[18] YangJ 1, LiHY, Li Z Y, et al. Study on sulfuric acid



P TR  BRA LR R ) BT SRR

leaching and purification of zinc ferrite by roasting zinc-

containing Gossan ore [ J ]. Processes, 2023 - 07, 11
(7):2149.

[19] BRimpsi, vF K. BHAEHRRBE RGBT RS E M SE [ T].
rhEA R4 ,2013,42(4) .12 - 13,82,

[20] 23Rk Prifi [ M. Kb g R ikt 2005.

[21] L3CA. BFR BRI AN B S AR n v SRR (1],
A (R 42,2013 ,42(6) 132 - 34

[22] 4 HUB, M S X IBEAHE, 5. 150 kv/a I B4 F5E 4T g
e RGBTSR T]. PES I, 2022,31(S1)
335 —339.

[23] Jha M K, Kumar V, Singh R J. Review of hydrometallur-

gical recovery of zinc from industrial wastes [ J]. Re-

22.

[24] REMEYE. KAEGRAR ARG T g R[J]. 4118
fimfi1k,2016,24(7) .9 - 12.

[25] Mot , B3R, MES RG7E A B0 A5 5 b i R
M (1], BFEARSRIA, 2024, 42 (1) ;18 -20.

[26] sEME. HEECHYREMALL]]. BFHERS K
TFE, 2018(20) :165.

[27] kTR 4R, 75, BRe YR E B RS [J].
EH RS TR, 2023(7): 24 -27.

[28] “JHY. ERP RGN B PN HT]. AIEEF
R ,2023(5) ;131 - 133.

[29] BHFEAE, X —, FRVEL, 45, A (48 Tl 3 A Al &
Ik ()], E TR, 2022,24 (4) .

sources, Conservation and Recycling, 2001,33(1):1 - 188 —201.

Research and exploration of intelligent factory construction
in zinc hydrometallurgy

GAO Zeyu'*, CHEN Changsong’ , HE Jigao®, XIA Yu*, JIANG Yong'?, WANG Kai'”
(1. BGRIMM Technology Group, Beijing 100160, China;
2. BGRIMM Machinery and Automation Technology Co. , Lid. , Beijing 100160, China;
3. Huize Smelter of Chihong ZN&Ge Co. , Lid. , Huize 654211, China;
4. Yunnan JInding Zinc Industry Co. , Ltd. , Lanping 671401, China)

Abstract; The intelligent upgrading of producing departments and construction of newquality productive
forces in the non-ferrous metal industry are not only the development direction of smelting enterprises and
industry, but also the development requirements of national strategical mineral resource security and
ecological environment protection. In order to promote the construction of an intelligent non-ferrous metal
smelting factory, this paper takes the zinc smelting which is typical and difficult in hydrometallurgy as the
research object. Based on the production process of zinc hydrometallurgy and the development status of
zinc smelting enterprises, the construction goal of intelligent smelter for zinc is proposed, and the
construction content is analyzed in detail. Through the above research, it can be concluded that the
construction of intelligent zinc smelter will bring revolutionary changes to the zinc hydrometallurgy
industry, and promote the improvement of production technology level for bulk non-ferrous metals such as
zinc, copper, lead, manganese in hydrometallurgy industry in China. By building the intelligent zinc
smelter, it will have a huge promoting effect on the formation and development of newquality productive
forces in domestic non-ferrous metal smelting industry.

Keywords: zinc hydrometallurgy; intelligent factory; existing circumstances; construction target;
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