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Tab.1 Oxygen enrichment concentration control of flash furnace in several domestic copper smelters
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Fig.1 Configuration diagram of oxygen

enriched process air system
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Fig.2 Working principle diagram of original flash furnace nozzle
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Fig.3 Nozzle reconstruction schematic diagram
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Fig.4 Working principle diagram of reconstructed flash furnace nozzle
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Tab.2 Comparison of process parameter before and after the nozzle transformation
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Tab.3 Comparison of blowing furnace conditions and main parameters before and after the

transformation of nozzle
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Tab.4 Comparison of smelting furnace conditions and main parameters before and after the

transformation of nozzle

xof 35 BUETT W fE i
TR 136 g/L x45 m*/h 135 g/L x44 m*/h TR BE BT 150 g/L x 50 m®/h YOs i o/
SR A BAFE/ (Nm® 1) 160.9 Faw S AR A S SRR BT T
il ke (kgeh™") 252.98 133.93 T PAAE MR RS, 1F 5 A6 7 T ] rb sy A 452
LA AR % 93 kP SR =t ]|
SN BE i/ °C. 98 ~191 115 ~223 J NV RE I B2 T BT
S R i B AEE] B, 15 YU JE RO T 5 K v G 2 TR A

5.2 BUSRNEFAETIAKET LR

JE A A0 A K, BRI ) 3 I0 RE J R
WIS, P DA , WP e B T LK R R
AR i B R R ME .. REREZ)G,
CRUNT IF R 72 A8 3w 7 T L A e I
2020 47 8 H IVt B hE b A2 7= D ff 2 i 2 270 vh
(BT HR s T 246 vh) | WOHRIP A )™ 07 £ 72 i 22
100 t/h(BEi e G4 90 vh) 5 AL e m =
100% , 7R3 5E , B TEARSRARIEH o

PR b T E XS, & AU 100% , 15
BRI AEBORHA ST IR F] 180 t/h I n] LLSEEL A B,
SONLEE AN R o T A SR TR R B e 2 100%
Jei s A R g e R s AR s DD, St I A
AR AR 100 vh K 270 vh A2 TR
THUEMBETRIR 3%

PR RO I, SOV M TR AR R SR T
SN o AR B R T S A K R PR R v B 42 il 7 £
SO 5 TR , v A IR S8 B 1 S B K v B R 48
O TH R0 , S B R LE W B g A AR A 5 73 b,
AR BE SN 2 RS S ek R B SO, TR,
IR TT o

6 Zig

J P VX TR TR B AT AR AR G =5 A
ARG i R R ARG 45 IS 259 SO, AN
SEAE A ZR (R, R TR A I 2R G A T,
AT T A L A, U TR

1) X UR G tE AT b it , 3 o 2B A0 47 ol 0 R 1)
FI Sl P G 1 X LB (R, T R 1 22 4 XU

2) FEBUAT TN P B SR DI 1 A~



2022 4 6 A5 3 VE R TN SRR BRI S - 35 -
S AR B AR 7 T e 1) A ERIR GRIERA)  2016(4) ;812
SUN Yanwen, Al Yuanfang, CHEN Hongrong. Study on

S, LRI BERI B T SRR, LIRS EE
FEAR S BB TR Zh J A R Al [RII, K XA kA
ARHL B BOXUGENR , st T XM 2B

3) fE— AR IVHOE fA = LR, SR B T RATR
TN AP I 2 SR R , [N v MR S e 7
AEAS 2 A I B2 o , 8 M P A 7= 97 e 2 =5 22 270 v/h
(BT fR R T 246 Vh) | ORI A 7™ 6 fif 28 iy 22
100 vh( Bt fam 90 vh)

4) N Sl SRR R, U S B B A R
PHAFEREAR , I T i HET; DN A SR R R
DT R TR i T SR A 07 A sk
NREE Y HECR -

characteristic of particles distribution for swirling burner [ J].
Nonferrous Metals( Extractive Metallurgy) , 2016(4) : 8 —12.
U, HEA, WREE. INEURER BRI B E AR S A
[J]. &dr T2, 2015(6) ;31 —35.

DONG Guanggang, GE Lingze, ZENG Qingye. The development
and self-innovation of flash copper smelting technology [ J].
Copper Engineering, 2015(6) ; 31 -35.

Wi, EaW, REW, 55 mBEORHE TR N R R
BRI ], A EaEAR, 2011, 21(11) ; 2916 —2921.
CHEN Zhuo, WANG Yunxiao, SONG Xiuming, et al. Numerical
simulation of smelting process in copper flash smelters at high
loading rate[ J]. The Chinese Journal of Nonferrous Metals, 2011,
21(11): 2916 -2921.

WRel, Bk T, RF, . R EREC I SN R 1 5%

T RS EARIARTD) .2012,43(2) £ 730 737,
CHEN Zhuo, MAO Yongning, ZHAO Rongsheng,
Influences of reaction air parameters on smelting process in flash
furnace[ J]. Journal of Central South University, 2012, 43(2):
730 -737.

(7] &M, EXohk, mbkdt, & N TERWUE it 5 1E
JI IR EIRE LRI T]. MUBRBTTE S5 REAT, 2020, 33(1) -
181 -182, 191.
AN Zhipeng, WANG Xinglin, GAO Taoying, et al. Control test

E=2CN
(1] 2, XX, vrme e, &5, i Mok (0 8 R i i 143l
AR, wiksh 4, 2015, 3(3) .19 -27.
WEI Wei, LIU Fengxia, XU Xiaofei, et al. The behavior of fluid

et al.

dynamics during particles coating in stream [ J |. International
Journal of Fluid Dynamics, 2015, 3(3) . 19 -27.
(2] ALV, BRI IR MORE 0 WG 1 e Joe I e B Ho A 7 5
B[J]. S TAE, 2008 (2): 31 -34.
JIANG  Guiping, LIAO Chunfa. Development course and
and application of constant flow and constant pressure air supply by
fan in flash furnace process [ J ]. Mechanical Research &

Application, 2020, 33(1) . 181 - 182, 191.

production practice of flash smelting nozzle [ J ].
Engineering, 2008 (2) : 31 -34.
[3] 3, ooy, BRELTR. Joe iR e 4% UKL 20 RS 1E BF 52

Copper

Application practice of technology for pure oxygen smelting in flash furnace
XU Jun, ZHANG Jian-ping, ZHANG Geng-sheng, LAl You-shou, CHENG Wen-wu
(Guangxi Jinchuan Nonferrous Metals Co. , Ltd. , Fangchenggang 538000, China)

Abstract; The oxygen-enriched intensified smelting technology is used in the Double-Flash copper smelting process, the
concentration of the enriched oxygen is usually controlled between 80% and 90% in the design. After the flash furnace
of Guangxi Jinchuan Company was put into production, there were a series of issues such as high fuel consumption, high
temperature of off-gas system, melting and caking of boiler soot, nozzle accretion, incomplete reaction, etc., which
severely limit the uplifting of production efficiency. Aiming at these issues, the Company has improved the interlock
control and valve automatic on/off for the air supply system, and the air flow guide components are added to the nozzle.
With this improvement, the nozzle pure oxygen (enriched oxygen concentration 100% ) smelting in Outokumpu flash
furnace is realized, furthermore, the smelting control is more stable, the production capacity is increased accordingly,
the production load of the smelting furnace is enhanced to 270 t/h (the designed maximum load is 246 t/h) and the
production load of the converting furnace is enhanced to 100 t/h (the designed maximum load is 90 t/h). After the pure
oxygen smelting in flash furnace, the self-thermal production is achieved for the double-furnace, which cuts fuel
consumption and reduces carbon emission, and because the air consumption is lowered, there is less nitrogen
entrainment,, and the emission of nitrogen oxides is reduced.

Key words: flash furnace; smelting; converting; oxygen concentration; pure oxygen smelting; nozzle; air supply

control system; air flow guiding component



