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Comparison of Suspension Smelting—+ Vortex Floating Converting and

Oxygen-enriched Side Blown Smelting+ Multi Top Blown

Lance Continuous Converting Process
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(China Copper Southeast Copper Co. ,Ltd. , Ningde 352000, Fujian, China)

Abstract: Processes of suspension smelting + vortex floating converting and oxygen-enriched side blown

smelting+multi top blown lance continuous converting were briefly introduced. Process characteristics of

these two kinds of processes were illustrated through comparative analysis of production technology index,

smelting slag flux consumption, energy consumption, and impurity element adaptability. It will provide

reference to projects for subsequent new or upgraded copper smelting technology.

Key words: copper;suspension smelting; vortex floating converting; oxygen-enriched side blown smelting;

multi top blowing lance continuous converting

21 ML TP A6 T OB A 1 22 56 M Al . — s
RIS R Al AR e S BEAT T BT s R TRk
T 0k S A T ) R R Al 24 R T
LM IA B T2 o BRI R R
BB R L R R LRI IR IR
DO 2 A TOUC G S W R A T P B R R 0 0
Mo T A B TR o R I R R
B L2 R AR s R AR R T IR AT
N7 HR A T2 4 e FE 0 A & 0 R R R

I %5 H #A - 2020-10-25
B B A 45 Rk (1989-) 3B, i1 w72 A+ TRR U

[RARE LRV I U R IR W S TR R R R i b
W W 5 A 2 7 15 R AT 38 0T 5 I A AR ) I ] P 58
AR I A | TR i i A — AR B S . B A
N N T VAN R R T N R T
s HLEA A S K i e £ St Ty RE R IR 55
DL . Gadir 20 49 K 585 . B A AT 5E 1Y
TV HR T2 40 T3 ¢ GO T A O B Al 4 R Al 1Y
L. B AU R AR TR I SR T
SR TR T RUJ N T R i 38 252 IR T 20 2 iR 0 s 4



e 52 - 04 g QR HE ) (http://ysyl. bgrimm. cn)

2021 4F55 2 1

A OGIEA PR 7 CLLTR 8 FR o5 0 2 B 1 8% 16 <3
WeiR R R A RA RS I KB T2 %
TR T 2014 4F 11 A 7E k06 2 B 4 7 130 ke K14
TH B E RSB T ol A A i HL AR R s AT P
R ks Ja 328 A N W BRI AR . ol I = AR AR B
AR O 4 0 H AP SR SR 0 XA
KR o - <G W T SRR T TR s 2 X
200 kt/a f 26 B A% 89 09 06 R AN i i H T
2019 AFE B HATAE s il E. R T LA
A BRI L BE B B 5E 3 L Z5  REFE K P 1R LR
B AP R A BB 1B AT A IR AR . T B
B ER 2R b AL TAT ML UK. AN T
PR/ R N SR 5 N 2RV R TN e 1| R E RS AN R
AEFE LA B 2% Jo 0 28 15 I 7 45 A J3E 36T e 77 06 # + e
TF R 5 TSI W R 22 A T 5 R T
L AT R L O e e ST T i
G R H B T2 RS

1 TZN4

1.1 REEFEE+TREZFWREGEIE

4 TAE B RS0 N A B T 28 e il &
FEARIBEATIFGE 380 328 A W7 19 A0 3 ke Joe TN AR T, A
BRI HRAE T 2 L T RS A DA S R B Y TR
TR ICHR | i i L RS 0 0 — 25 A [ B R A
TR AL 1 AR 6 AL A 4 Ak B i BUAS T 0] B A AR
Bo TN RO T2 2 7 TN B — 25 B A T 25 Y il
R, 1995 AEAE SR EE e BHREA B0 A G BT
UK XN R T2 4% A Tk 477, 2005 4E4f
SEHT BN T 205 T B 5 X s S
TR Sk BB R Gt A OB U A 1R R R HEAT O
W 19 I 22 7 S T B LR 0 ) TE T e e + T TR IR
T I rEE WA R . Bz
TINERIE R A 41 65 — B M N E P A 4
BLNHEREN A 6 A, 508 1 ZBINE KA
TEHE,

BE T I+ e WOE T 2 AR TR LR 1. Ak
W RSB L WO T LA 3 8 0 AR A D T T
R A RS 1 R R . 26 A 2R T R L E
P4 T A TR A RS 8 o v A S ik R
GEBEPTTH €. T €N MRS SRS Lk
TR E MR T S R FE VR RS 0 I A e

TR R RO Y S e & B A AR IR A
e S i e DX B R R RN AR B I TR A s R TR
Tt Hh 2k 52 5 B K R AR o T 1) e 201 RN 43
BIRL R A VK AR 3 e XU R AL S, 2 E UK
WME G AT . 7 AR 0 R 6 A R 4 R R AT A
B A BRSO IR E VRIS R BCRE, BAMEE . UK
i) M S 1 KR 26 A DK B AT E S R T A Y
VKA 3% 2 THOK AR 6 o 0 T DK 6 114 DK 3 2ot 2k
TR L e R AR A R Ry — 3 A K
W T AT 1 L3 N L R R AL R TR TR
A 5 FE BN 3E P9I B R SN A B TR A e A TR
A TCVE Tt T 2k 52 5 o s ) A0 1 9 TN o VR MR
SR 3 BH AR bl NGL g ik — 25 i 24 4k 341
1 S R A ek B R AR i 2 1) A RS 5 45 B
AR 25 o 4 V% R A BE AR b B NGL ik 7 b
B, A5 21 1 BH R 4 3 2k ] 95 % 4 B % 6 o BH A Al 3%
FLE o WO T 3 5k XL AR 26 R Ak S 3R A A
oo T T Je A RIHE 17 RO 7 A Y R IR AR R A R
WUt = AR RRR PR, — IR BRI R
35 UER B R A 2R (] E B A R ERE TR IR
Ab B,

JE VR 8 I+ BETE WK T2 B A K Ak B
RVE AR AR R LR AR A
FFECH R OE I H M E bR . BRI R
FE 10 a DLb BEVE WK 0 0 75 A 3 o 7E 3~5 a, i
KE&H 5 a, BEFEHRY RS YR N 4 31 &
KE] 290 t LA OR B 082D B8 77 W b7 vk 4 s /s
A A 3B TR F 90 t, LS R GAR P B AR A A R A 3
480 kt, & ERE S AR HIAE 800 DL L HE
1 9024, Ko vh B AR AR AR = B 95 %0 L I
WG T 35U MR L T R I AR AR
Al 3 98 Y0 o BE TR R A AR S B L R AL 96 26
(AR R 98% , BT &Mk — B T
HEAT — U AAE X i 1 N i AT B o R e I
JA I I WK T2 AE 7S 400 ke MR A L LR 25 A
REFEN 110~120 kgee/t, B 5 25 5 REHFE S 200 ~
220 kgcee/t, Hl R HLFETE 70 kWh/t 245, B4 4R 28 AE
99. 9% LA I, Zeid 20 ZA4F B 38 £ 52 B AR Wi 1 1k
WU S TE TR A e+ eV WO T2 8T U FE R IR
e br Fr bR . [ SRR B DL B A B 4T 5 T I 2
mFHEHRHETZ.



2021 4F55 2 1

A4 g GEHER ) (http://ysyl. bgrimm. cn) e 53 -

|

A R RO O

LN
RN ki Kt
G
[kEfE] [Fotkw |
V
B i RAEVK ks R
. N II _ GR M) (51 )
|kia|m e RIS

W KB

TRIERT - K [ IR |
Pl LG ik Wi
[ma‘&zﬁm R
H SR it
e
RS HAR

WERARIACE RO VI

L

FRAR oK 5

v ] L
A byl 84 ] A
| (R 1) V
RSB XRS5 5 BRAUBLb
BHAR AR
F fig
R

AR PHARGR  HUR R
CGrE) M)

1 EFEEtEEFREIZRER"

Fig. 1

L2 EEMRESHTSHETIREEREGETZ
2008 4F 5 F ol U < U 5 ol A7 BR 2% 1K %% A
SRS HR R T i D9 B A 3 R XU
AR R T2 i 22 2 A b Ak B L UK
§ R 1 PS e WO AR AL T 35 100 ke 30Ul
W SR MR TE FLA R I MR I S b T 5T T
2 s FBCA TV N AR A5 B PR A i o Ohy it the A%
Gt PS By MR T2 T U4 AR Ml 0 B ok Al 8] 32 A7 A
AR A 2 95 e [ AL o e 2 AT 00 i A BR S W) e =
Ze CH Iy EERE 1 A B0 A& T 246 T 34 22 R
PR PS Bl I 1 XU ) T8 R 328 252 W 37 T
20 2R LR W BT A ) 3 e S R 365 B9
T2 PIAS b 37 B W 2 [8] % 22 k4T IR T S 15
PURLGR R 2B 7 i R 1 HE 2L JF T 2014 4F 11 A 4%
AR B AT P A . W RR TR A i . A L
A S AR B e 1 o P PR SR A AR R AN AT AE AR R
TCALSVHE R R 3 s A i il K F- s i ELd HA
BE/N CREFEAR L A 28 AR L W MR i R AIG L ELR
HLEA & SRR LA RIS A 68 R A R R e
IR 4 S X0 R T i S ) < 0 LA

Process flow diagram of suspension smelting+ vortex floating converting
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Fig. 2 Process flow diagram of oxygen-enriched side blown smelting+ multi

top blown lance continuous converting
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Table 1 Copper smelters in operation and under construction with suspension smelting—+ vortex

floating converting and oxygen-enriched side blown smelting+ multi top blown

lance continuous converting process
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Table 2 Comparison of main production technical
indexes of suspension smelting—+ vortex
floating converting and oxygen-enriched side blown
smelting+ multi top blown lance

continuous converting process
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Table 3 Comparison of removal rate of impurities
in suspension smelting+ vortex floating converting
and oxygen-enriched side blown smelting+

multi top blown lance continuous converting process

1%
Zih
T Zn As Pb Bi Sb ‘ )
JBE B3 %
THE 77 )5 Mk 87.29 77.04 41.13 87.17 84.18 75.36
AN WA 96.48 88.94 79.6 70.14 74.41 81.91
THE TR W 99.58 54.45 59.15 — 46.19 64. 84

ZH TR LR 97.66 73.78 73.89 46.79 78.53 74.13

3t 2o B R 3 BT TR S R T A R B RN 2%
JoE PR IO P A B A A o+ 22 A TG i 52 I
B M IEORNE P ORI Zn 85 2% 50T 3R i I 08 R AR
I P 2 TE LR RO 45 57 19 K e 22 O < 9 Tl
MRAS T W B RS R A K IR R SR B AT
TEZR I Ph 1) B BR 77 181 » 2248 T 3% 252 WM B A Je
TR GEH) PS §dp AR AL T e 77 WOR A TE A 0 I Je
Hrxt 2 i Ph B BR R 0 A0 R AR R+ 2
TR I 25 WCJR T 25X 2R it P AT B 1 38 7
Ph o H R BE P 1 B+ TR R T 2% Pb JL R i
R 3T, S W A2 A T XS BB A Ph R R, Bk
JE i g FHARORS R Ty BB A A P 3 T FHARORS
TR 1 S A I DB ) RIORS % i o AR — R b
WL T HIERGERIRE ST . KEHR M P A KL
2 1) <5 Ja R 4 J A BORE B AT A AR L A B i R
FI A T8 A AR G B0 B8 e T 25 AT 3 0B 56 5 58 9 44 I 2 OR
KR 5 mm IR A RES 5 RCRE B 5 1Y
R 1 ) 2 O B2l 2R 8 LA KT R L < T A R A
B TN T T T2 H48 R - TRE 7 R T DM . B
Al 2 1M 7 05 M DU b WU A BR okt {H
RORAS BAE ELAR 5) 5 BOR 58 4 0 Rt )RS 9 0 DA v
FIJ S 20 G 22 v o B PO . AR O R
1 2246 THU W 2 252 W 9k 4% T LA Ak L 4R 55 i 0
FeRE AL 3107 3B R4 .
S5 4iE

it 2 & R4 51 9% B RIDIA T i A R BT L 4R
WHETZA TRREM AL, 3T 10 458 # M
AR TGRS B v R E L BRS T HR T 2R B
W T 2B AR IR ] T B HE K BN 4
M E AN G| A N A A X 2% R R A7 5
HE T Ak W R TR T B T L R Y B T
i T T WO BT 20 HG P e TR I8 M R XL R G S
W% SRR A B R S B [ 4k, OF B @ R A
B AR T X B A B AR AR . B R AL A 3
TIF 2 110 5 SR WA I+ 2 M T WA 528 8 I R 0 o T
SRS T2 AR R W4 = . BEFESS b5
e S » 1A A Gk 300 H B S e L 45 31 R
B HE)T N IR B S RE R W BT B e T
ol T E VR T2 BN 25 2 R E B
(AN R ZENGTE 7SN O Ry (e i e N L B
BARRESERREBEREN T2, EFIEH I
WM T A A B R 48 400 ket DL B4R 4R 06
BRI H A T e — . EL AR A O Sk i L ]



58 ¢

A 04w GRIEER /) (http://ysyl. bgrimm. cn)

2021 4F55 2 1

B BT S WO - 2 M IR i 2 R T 2 B K
AW A L LR G A 7 2 8 T i LA
Fe B2 B85 RE R AN W S i, L T 20 R0 M R 42 4
PRI DL AR B 200~ 300 ket 545 B 41 1f 445 100 H
B L X 400 ket BIARER LA b 516 BRI H I8 i A
J1H93E A B FE 5 1 o A ol o o K 5 | T R i A

FORH R et
5 Xk
[10 o35 TSR B AR 4 B BRI o A4 o

(2]

(3]

(4]

[5]

(6]

7]

ML Z R mEAT R A eS RS TR, 2014,
5(5):28-33.

GUO X Y,WANG Q M, LIAO L L,et al. Mechanism
and multiphase interface behavior of copper sulfide
concentrate smelting in oxygen-enriched bottom blowing
furnace[ J |. Nonferrous Metals Science and Engineering,
2014,5(5) :28-33.

WANG Q M,GUO X Y, TIAN Q H. Copper smelting
mechanism in oxygen bottom-blown furnace [ J].
Transactions of Nonferrous Metals Society of China,
2017,27(4) :946-953.

W B TREL ), AR R RO R A 7 R R
WL A 88 . 2018(19) - 7-8.

XIE Y, WANG J,ZHANG L Q. et al. Discussion on
trial production process of bottom blowing smelting
furnace[ J ]. World Nonferrous Metals,2018(19) ;7-8.
BT R, . e 0 M A R 2 R OU IR it T
kA a6 4 .2009.38(2) :10-13.
WANG X S, WANG G J. Summary of Jinfeng Copper
Co. ,Ltd. both side-blown bath smelting pre-production[]].
China Nonferrous Metallurgy,2009,38(2) : 10-13.

B A XU 0 T R 3 8 R AR PS e P R LT .
AR &I 58F98,2015,36(5) :18-21.

HAN Z. PS converter converting replaced by double-
furnace side top-blown blister copper continuous
converting [ J ]. Design and Research of Nonferrous
Metallurgy2015,36(5) : 18-21.

B AL U ) T L A 3 Sk WO T A A 21 e v
ST B2z 541058 ,2015(19) : 84-85.

HAN Z. Thedouble side of the furnace top crude copper

o

continuous  converting process and its application
significance[ J]. Science and Technology & Innovation,
2015(19) . 84-85.

BISCUL. “HBRHEME" T 2N ERAREEL]] A OR
& 558, 2019,40(2) : 30-31,50.

LIAO W J. Development andprospect of Baiyin Copper

Smelting Process[ ] ]. Design and Research of Nonferrous

[8]

(9]

(10]

[11]

(12]

[13]

[14]

Metallurgy»2019,40(2) : 30-31,50.

TR LS W /N R R R T U R AR T e R
R RERIRLT]. A 4 )8 ,2018(11) ¢ 1-3.

FENG Z B, PAN X L. “Baiyin Copper Smelting”
oxygen enrichment molten pool melting process
development[ ] ]. World Nonferrous Metals,2018(11) :
1-3.

WA LA R Y A I AR 1 S b I 2R 7= 5
BT B G4 GRIFIS) .2020(7) : 26-30.

YANG H W, WANG Z K, NAN ] F, et al. Plant
practice of continuous bottom blowing of copper[]].
Nonferrous Metals (Extractive Metallurgy) , 2020(7)
26-30.

BERE IR OBEAE,F A TELRREASE
SIS R ] A 4 )8 GRIRER ST, 2020(8)
25-29.

YUAN J Z,WANG X M,ZHAO F S.,et al. Production
practice of worlds first full bottom blowing and full hot
continuous copper smelting technology[ J]. Nonferrous
Metals(Extractive Metallurgy) ,2020(8) :25-29.

AT ZR, BB ARE L. RS WA GaRA RAR
2X850 kt/a il h B A S R S AR IR A i s i A L C Y/
8= U E RS B B OR AR 2, bt M, 2018
66-68.

YU X D,SHEN T H D, SHI K. Design summary of
acid production and low temperature heat recovery
from 2X 850 kt/a copper smelting flue gas in Chifeng
Yuncopper Nonferrous Metal Co. , Ltd. [C]//The 38th
Annual Meeting of China Sulfur and Sulfuric Acid
Technology, Hangzhou, 2018 :66-68.

JAR . B R T2 R Y R AT T R R R R
THELT) A e )8 GRFRER ) ,2019(8) 1 1-10.

ZHOU ]J. Advances in copper smelting and converting
process and technical upgrading in Chinese smelters[ ] ].
Nonferrous Metals (Extractive Metallurgy), 2019 (8)
1-10.

NP S8 T A R T A L SR TP A A W ORUA TR R L
ZHEPTERARIEAR LT ] A 6 R 4 .2019,48(1)
1-7.

LIU P, GUO W S, ZHANG G S, et al. Technical
review on the 5th anniversary of the “Double Flash”
smelting process commissioning of Guangxi Jinchuan
Nonferrous Metals Co. , Ltd. [ ] ]. China Nonferrous
Metallurgy.2019,48(1) :1-7.

2% RO B2 L B SEZAS S VR A VR R T2
A SR ERLT ] A 8 8 GRBRAB41) . 2020(2) :31-35.
LI L B, YANG K, LANG L ], et al. Pilot production

practice of suspension smelting and vortex floating



2021 AR50 2 1Y A4 g GEHER ) (http://ysyl. bgrimm. cn) * 59

converting process[ J]. Nonferrous Metals ( Extractive
Metallurgy) ,2020(2) :31-35.

C157 FkJE X I 5 /N B 4000 W 06 4% 11 3% 22 WO T 20 1Y
PRI LT ] A Eaf & BiE 5 0158, 2020, 41 (D)
19-21.

DU L, LIU Y, ZHANG X M. Environmental

advantages of oxygen enriched side blowing smelting

[16]

and continuous blowing process [ J]. Design and
Research of Nonferrous Metallurgy, 2020, 41 (1)
19-21.

RALEE B SE. ARG & IML b gt B2 R
#1,2003:328-332.

ZHU Z Z, HE J Q. Modern Copper Metallurgy[ M.
Beijing : Science Press,2003:328-332.

(E#EE 45 TT)

Lo BRI BT A X 75 Bt L 45, AR gy 4R - B AR 7
AR AR 0 T 20000, SRR 4 2020,49(4) :42-47.
ZHANG L C, LIANG X X, ZHAO S G, et al. The
process design of cathode copper production by heap
bioleaching-extraction-electrodeposition [ J ]. Yunnan
Metallurgy,2020,49(4) :42-47.

[10] ZHANG S, LIU W Y. Application of aerial image

[11]

analysis for assessing particle size segregation in dump
leaching[ J]. Hydrometallurgy,2017,171:99-105.
BRI TR TG B AL N SF . —Fh A Y MR T HE B HE Y
757 :CN201710547559. X[ P]. 2017-07-06.

SHENG R G, ZHANG Y P, ZHONG C G, etal. A
leaching heap rehandle method: CN201710547559. X[ P].
2017-07-06.



	有色金属冶炼2021-02目录.pdf
	有色金属（冶炼）2021-02正文.pdf
	有色金属（冶练）2021-02广告.pdf

