- 28 - T E A E S A

A ETELERE - EHER

16 K DR 3T 22 e et o P B T XU 14532 i TR 2R e 4 i

) Rk, RAMK, 20T
(K 64 B (A R, WL %75 435005)

[H Z] REHEEET R AR RMGLEATRESFRAER, FR T EEHNT o RA, 1S5
P T RCEE F R A B & AR — ik B KR At 2018 SR 6445 0 MORE AT AT, R ILAR Y M AR
HE R A MR BEA AR R AR AR ER v Y NIIS 7 09 24 H &, Btk 3
82.67% , BT RIPAILH RN RIT ik B F RIS R T 4007 s e i@ s b 2 4R
BT A A G, B A A RS TR B KA E R H A BGE A BRE IV S HER S TRE
A AL R RAA A B L HE AR TR 1] 5 1 56 R AR RUL BT, 38 3 4w 3R 4R R R AR B &
G R B AR MR R TRk, A BB RIG, KA G R 2019 £ 4 F A%

TR B Rk 2] 95.5% ,42 2018 5 93. 7% 4% 3 1. 8% , o7 4= ik %)32.6 7 t, AR B FH,

[HHA] 40kt
[ &S24 ] TFSIL; TF803. 11
DOI:10. 19612/j. enki. cn11-5066/tf. 2021. 01. 006

KA @R R B 22 R CRAE fag B 22
B ) R F A B R IR R AR R AR S
R 2R R IS, 1 S SR bR SR B , O i LR
F Gk AR THIER , 2019 4 AR
FARoN 32.5 U7 to s B LA I A =52 ik, H
BB AR T 204 2 0 i, AL B A
FERETE 200 ~220 t/h, Qg ik — 5 3 5 7 g, 32 55 /)
I Ak B B AT, 412 13 B I XU 25 i Ay P —
k"

N SEBUR F B, BREE /NI  RUSE, OBt
B RGRTEE IR ] DR B R SR TT
e S8 EID A N WA 1= N W -7 VT |
A DD B d e AR DR/ T A B ) e A A S R
P W RGETT AU

1 BRI KR R 2 0 By

2018 4F S s B 2R 55 4 4F B 2 7 I A
8 184 h, 52l = ]y 7 668. 72 h, PR
259 h 01 min, FLRFE 5SS 1.

[FEERIA ] X (1990—) , 53 TTPUEIN A, REARRE, 1 4 B
TR, AR B MR BR KB ARG B A BT A
[ Wik H ] 2020-06-05 [ &4T H ] 2020-07-06
[sEAHHBEM] 2020-07-10 [ HHH#] 2021-02-28

RATEHY ; § R HEEA; R E,; 24745
[ SCHikbRAERS ]

B [ XFEwS] 1672-6103(2021)01-0028-04

HAh12.64%
(32 h 45 min)

IRl R

4.68%
(12h 08 min\

R E28.79%
(74 h 34 min)

R E631%
(16 h 21min) :
HEXUALIE R 58
K fR58.85%
(22 h 55 min)
LR "
1 tﬁ nslzignﬂ MR ek
3.52% 25.20%
(35 h 01 min) (65 h 17 min)

B 1 2018 4R R GUE I E LG THF OL

1SR, S i A I B e g %
MR A AU 28 295 i e LA K35 A B J2 5 1 B0t T
TSI B AR 2 5 LA E 82. 67% , S ANkl &
Gt 2 —A A R R

2 HRE B R T KR R e
2.1 BERSRIAEER

K 8 T 22 5 0 R 0 E S A VR 0 B AE A
110 v, JHA H 1136 BE 249 360 °C . %3 & WA R
AP AR T, O 3 H A A o A N A R 2R



2021 4E2 A4 1 1B

XGRS 22 R R R BT I E X B A 3R e 4 - 29 -

ROIFHEZ R RN R K. R R
L R G PR, B aE L B HEEE R
ok R R 7K - A B % AL DX D A 2, A2 A T
P R K Ve BE 20 B, A8 X RE H o H B 0 B 4 N
AR T B o

i p B A R R CRE 1 e A AN A R
B A BRI, AU R B S R A A
1R R ZE VAN T AUBRWORR R F F J5 247, AR
WO B B RE AN R A
2,11 AR S YK

B F KR 150 A7k sl A F= R BRER K H AR A
BT B W AR B A T A, A5 B2 HE X FH PR
PRI AT 81 3 R0 T AR B AR PHR K BB F <1077
g/m’ R K EERR IR <1077 g/m®, & £k /K it #5: 1ifi

JE<5 mol/g FERIE <107 ¢/m’ FHIEF <10 ps/cm,
() B A S I 2 R , o S 2 R pH L, 0 R
BRI OK BT ARV BETE S5 ~ 15 mg/L Z [8], pH {EH7E
9 ~ 11 Z[a], g H bl ok i
2.1.2 JmsEER R HE RS

R R PR IR 32 BNV H ) B R e 5 ol RN RRAIG
g SES AN 7 T R o

D REREE T REEITWEAE S S5
b N T AR AR, BN T AR AR 2R T T B
WA o 1B AR PR XA T TR R R
AR TR HITE 4.0 ~ 4.7 MPa, #4875 43 s 1 K
FEW S . TRy ek B v, A 4 B A b T
FIATERAE (R 1), &6 b R 3 B 7E 0. 02 ~
0. 03 MPa/min,

&1 Tk

VAUJE f7/MPa 0.05~0.1 0.1~1.0 1.0~1.5 1.5~2.5 2.5~3.5 3.5~4.5 4.5~4.7
Stas HEA R T E/ % 100 80 70 50 40 20 0
2) FRARER AP S 3h o At B e by T AL 1 |
B, SEOE A B [ R R AT BRI S B, 7 APy Ay S
5 SERY 5 AT I, 0 T M ARER b 19 S 30 EEassie————
RIS A AT S B A e TR
2.2 EKEBHRERS® I NP
B2 A R 5 T B B e U le e
GO RE T RER T ARE R EE TR KRR & =5 o

WE AR AR T5% , 38 B B4 S K
WAy AR UM, 2 R D, BTG e A RE
WA, RERIWEAR 7 fiy , 2 A T 2L AT A0

WA TR L5H, 23 4 J= AN ZSMIUCI3 5] 2
IR BHE W VAU E N EENEE, P E
i R R, AR B R AR SN A T T B A
W

SO it T2 AL A - A o AR R IR XU
SATIERTIR A, IR 4/ XU 5 RO IE . ek
Je ARG T LAAT 250 SR M AE fo S 2 WA XA 1 v 240
REST, R m i A e B 2 DA WU O R LS R
=HE.
2.3 B ERPRERE

BRI 22 e A A b A 3k AR e S e ) B SR
BN W 3 IR 7 AR B M TR Al T 22 AN
T NS0 ORL, 1847 OB Y Zn (Pb As 545 LT

R MO s SO R
(b) BHEMGE 5

2 WU AT S A

R, BEA L TIAEAE 5 18 B 0 R CRE , s
i, (ORI BEE I TR1E 0, ¥4 R RE RORY R JE
IR M RIEEBR o 45 Bk — I 1 i 1) Db S e 7 V& B
R A 256 °C, — 2 IR A, 2 BAl T
FERCIRZS , HARH B2 N 45 BORBUSE , 52 A N
WA PRIRITHR A RAT , flade ™ 4 44 , SRR AT B
B AR A, TR IR T L 4
FEJE M PR 2 W MSOR i B AR et A 1) AR )8 it
HA R A EPIR A (o (AL B TR R AR . ™ F N 22
FETSHER} , T B I ] ) 4=

il T A D SR R R 2 Ao
FERE 00 ) R R SR AN B EAG SR 4R T =N J5 I T
JETAE,



- 30 - vOE A E s A

A ETELERE - EHER

2.3.1 BB

A 5 4 ey B AR D A B KU, R LA
A RSB R AR U DA BB 3% Dk A
LR, B2 9w A E (AR R ™) 60% Al
75% HE I AR 25 AR 00, RIG A 6 B 208 Ak
RET5%

e

e B
() 6O% AR P4

3 AR IE S FE A O

2.3.2 RHIZFPE a0 il Pl £k

1) W37 o BRI I A I e 2 A 1 85 AR 1 =
BORWFZ— , 5200 Fe K S b A 4 B AR
1], 38R H O A TAET TR e g e ig 2E,
A DU S0 o K AR iy

)M ke ATk EE SR A A R
Tl 25 R A A 3L

AT N W PR S 2R AHSS 5 = B 45
LRl DR IR FE1S 3 3
2.3.3 b ERIETZ

AP AR, IR S FE S SRS, 57 B
15 L A5ORE B B i A U B PR AR 2 S AN
PEHE , SRICL 44k

1) 3R M S KUt o LA PR EFAE B Y
T FH RN e i R B8, B2 A i XU, 3
KN AL 3l 11, [l A 2 AR RS0
YR AT AL SO, R R R IR BRI AR )
B E

2) WA R, PRI R PR N RS,
FI AR 1) 5% Bl 43 3l B A s i, LEmE e 11 A Mkt Pl
N, A WA — 2 AR B 4R A ]

R ERAE Jy 1k RE 5 DR UE I A6 2 185 70 A b B T
IRF AR B Y.
2.4 FEREXEERGEBEE
2.4.1  FEARRALEL R

D AR KB R A # KBRS

(b) T5% U P T 2

BUBE, T RTOK, BN RUa KBRS R

2) SRR IR 1T o ARV R KA b
— =, AR =08 Y 53 A P B3 5 22 T B
PR T R 4215, o ik 21 WK RSCR
2.4.2 JsEATEER SRR TR

FT TR MBI 2R G S He A UM AN Tk
KL BUEAE , BT AP SR 2 , # EA TE
I dES IR TR

1) BERXS By IS AN R A 73 41, 1 $R IR A 4G
A kAP TR R BUIK S B0 48 Bl

2)) A JA 0] 2% 6 T 1) e % 2 k4 ol 7 i T
LR

3) A 08 o R M R A e 8 e E AT AR

4) FRe R 15 Tt s PRS2 5 & B i LT %85 &,
G PN HE K I 0% FRAS T G IR0 R B AR 0, I Al
FF o

5) 7€ WA 45 o BIR A8 G | R TG R PR T HE
RIS Gl 2 ~3 H B — I, IH RS TR
0 W
2.5 MRFCERIE

KT 200 BRI A 245 £ , AT KR FE RIS A
FARR, HAREA RS ik

DAREELL 18 t ZJ5, TREAEAL 50 mm,

2) ARG IF A PRI GE M B RA XL, 98 /b ff KU
%] 3 000 Nm®/h , ik Kk /> T 1 000 Nm®/h.,

3)10 min J5 , PR IR GEME BIAR IR, 5 137 XU 3
Jn%| 6 000 Nm®/h,

4) A7 TR 50 mm J5 24 30 min, SR J5 AR ALK
SZAEH B R AERFTE 6 000 Nm®/h,

SHME VRS, L PG 1 ~2 ¢ WYb & (10
min Z:47 ) , 36 /A Ak RS FEAE |, 10 min J5 0]
VIR EIE

6) M H % 5 , B KUK E F] 5 000 Nm’/h,,

7) BEH AL E 1800 ~ 1 850 mm 2 [A] 77, i 4
57 28 1 5 B0 A8 A el 4G i T ) i

g TR RIS E L, & e E ] LA
TR ~2 KSR

3 WOREA
2019 4F 42 4F J i I U] 8 760 h, 3t 434



2021 4E2 A4 1 1B

XGRS 22 R R R BT I E X B A 3R e 4 - 31 -

394 h 04 min, NER/EY 268 h 13 min, B4 R 55T XL
3K 95. 5% . [ 4 YRGS 2019 PRI
GETORorE 2019 AFBLP AR 268 h 13 min, Hor .
FRPEE 40 h 20 min , R K 404G 89 h 49 min, 1k
PSR 23 h 42 min, BEXUBEE R GEREE 18 h 49 min,
THHEEE 23 h 07 min, JIPELRGEHE 49 h 04 min,,

g

=

KA ER THT =68, X 520 - XU 2 (1) 5%
Mo PRV AEAT 1404, FF R BT AR ) e g e it , Acat
Ja , B 2019 AFE A R G T KB KGR 5 95. 5% , 35
2018 4E93. 7% 4215 1. 8% , LAEH Ml i 165 32. 6

TT R SO R BRSO T2 el
LB ST P BORK A B ) LA 155 5
[ 5% k]
(1] @&k #aaM]. K. R AL, 2005.
(2] i e E SR HACE IR RIS )]. =r
1G4, 2007, 36(1) : 36 —39.
(3] ZBmEmR. ol B K ks 46 b i UL In) 8 B SR [T ). ik

HA8.71%

WA B A A
15.04%

T 2R Sl
18.29% ™\

T S.62% MEEAR A 5 B ffte
/ ! 33.49% f1%7, 2020(2) : 119 —120.
R | (4] Bk, DURKHRE A T ). B AR S TR,
7.02% : Gosisl 2009, 9(19) ; 5778 —5782,5791.
PEFURER (5] SRR BAHE A e B S T AN BN D). A

8.84%
IR 4 1A, 2018,34(3): 11 -15.

B4 2019 4= EitAl

Influencing factors and measures for increasing the operating
rate of Ausmelt furnace for copper smelting
LIU Xian-long, ZHAO Xiang-lin, REN Peng-bo

Abstract ; Daye Nonferrous Metals Smelter adopts oxygen-enriched top-blowing smelting technology on Ausmelt fur-
nace, and the overall process control is very mature. Increasing the operating rate of the Austrian furnace is the on-
ly way to increase production capacity. The smelter analyzed the shutdown failures in 2018 and found that boiler
failure,, spray gun failure and replacement, coking and stacking, air and coal supply system failures, and cleaning
the spray gun weight are the key factors affecting the internal shutdown of the Austrian furnace, and the ratio
reached 82. 67% . Measures such as strict control of boiler water quality and strengthening of daily maintenance
have reduced the failure rate of boilers; improving spray gun structure to increase spray gun life; measures such as
regular cleaning of flue working door coke blocks, using coking inhibitors, and improving coking operation tech-
niques to reduce the flue coke; measures such as switching to nitrogen for instrument air and improving steam drum
drainage valves to reduce fan failures; strengthening maintenance to reduce the failure rate of the pulverized coal
system; refining operation to reduce the frequency of cleaning spray guns. After the above measures are taken,
Daye Nonferrous Ausmelt furnaces annual system operating rate in 2019 reached 95. 5% , which is an increase of
1.8% from 93. 7% in 2018, and the annual output of copper reached 326 000 tons. The effect is remarkable.

Key words: copper smelting; Ausmelt furnace; oxygen-enriched top-blowing smelting technology ; operating rate ;

increase production capacity



