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Table 1 Design parameters for flue gas exiting the dryer’s induced draft fan (single unit)

WAy H,0 S0, Co, N, 0, HF HCI HBr At

R o/ % 11.74  0.0009 2,42 69.6491  16.08 0. 06 0. 04 0.01  100.00
M5/ (NmP/h)  6814.28  0.52  1404.64 40426.62 9333.39  34.82 23.21 5.80  58043.28
M4/ (kmol/h) 304 21 0.023 62.71  1804.76  416.66 1.554 1.036  0.258 2591.22

n =60f/p (1) B AKX AR, n: HLEHE p - B HLR

[WFEEHE] 2024 -11 -20
[1EERN] LI (1982—) , ILAHT A, TR, EENF MR A = H AR SR &4 B TAE,
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XHEL ;2 LB TR ; KL T BLB 11450 10 Hz,
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12 093. 36 Nm’/h, T4 RS54 T Rk 8 T, 4
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Table 2 Flue gas parameters at the dryer induced draft fan outlet under operating conditions ( single unit)
5% H,0 S0, CO, N, 0, HF HCl HBr =
T o/ % 11.74 0.0009 2.42 69.649 1 16. 08 0. 06 0. 04 0.01 100. 00
W&/ (Nm’/h) 1419.76 0.11 292.66  8422.91 1944.61 7.26 4.84 1.21 12 093. 36
JHA &/ (kmol/h) 63. 38 0. 004 91 13.07 376. 02 86. 81 0.33 0.216 0. 054 539. 88

1.2 MRIFES

M Az = 2B 3 1 & AR A ]
W AL 25 RHLE AR T, T2 A
I B I — A AR 7 — SRV 3 — L BB R

G458 R B ML BB R GE . M4l
AT IABLE RS EOLE 3, MRS AR
0.2 g/Nm’ JHIREE 180 °C
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Table 3 Design parameters of flue gas at the outlet of the sidestream furnace induced draft fan

WAy H,0 S0, o0, N, 0, HF HCl HBr As, 0, At

KB /% 36. 50 0.59 14.78  42.114 5.88 0.011 0.11 0.002 0.013  100.00
M/ (Nm®/h)  25718.53  415.73  10414.25 29674.25 4143.15  7.75 77.51 1.41 9.16  70461.74
SR/ (kmol/h)  1148.15  18.56  464.92  1324.74  184.96 0.35 3. 46 0. 062 0.408  3145.61

() MIFE XL TS F TR R 33.5 ~
36 Hz, YUE 35 Hz 71,6 B L AILE HS b ih XUBL A
v =700 r/min ; AL X5 L3 E L, 48 35 Hz
T Q =51 378. 35 Nm*/h, Wk 4 J5URHIC K% 5

T A TG XL AR S EL 3 4500
S0, 2 g/Nm’ MRS 180 C) fhH A
0. 5% I¥) SO, 5% AL A SO, Bl 84. 29 mg/Nm’ , 540

MR R s 151.24 °C
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Table 4 Flue gas parameters at the induced draft fan outlet under sidestream furnace operating conditions

By H,0 S0, Co, N, 0, HF HCl HBr As, 0, &it
K o/% 36. 50 0.59 14.78  42.114 5.88 0.011 0.11 0. 002 0.013  100.00

WA/ (Nm'/h)  18753.09  303.13  7593.72 21637.48 3021.05  5.65 56. 52 1.03 6.68  51378.35

MSE/(kmol/h) 83719 13.53  339.01  965.96  134.87  0.25 2.52 0.05 0.30  2293.68

TSR ARG T A4S 45 B A BB L, 4
T2 E RV AR R A B, B T 45418 P RGER 7E
HZ T B A RHLIE DA T 2 55 WA 10 ~
15 m/s, % & DNI1400 B, #f T &% XL & A
55389.6 ~ 83 054.4 m’/h; KU HL#E T -2 000 Pa,
180 C I, HrFR1t 32 731. 44 ~ 49 064. 45 Nm*/h; It
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Table 5 Design parameters of flue gas at the induced draft fan outlet of the anode furnace

R4 H,0 S0, CO, N, 0, HF HCl HBr &t
T o/ % 6.52 2.43 2.22 73.97 14. 86 100. 00
IS/ (NmP/h)  1143.87  426.32 389.47  12977.29 2607.05  — — — 17 544. 00
0SB/ (kmol/h) 51.06 19. 04 17.38 579.34  116.39 783.21

T X)) BT, KL T8 38 17 55 2%
40 Hz, 6 H HLAILAFE Y G B RUBLES 3 . v = 800 1/ min;
DML X B LA A I B (H T R R R 135 ¢,
B4fEH 40 Hz FXUE . Q =13 171. 17 Nm’/h; BHFR 4P

JERHEE A TE R B T #E H BEAR P T 51 RAL
MR SEZE 6; WAT RN (<0.2 ¢/Nm’ ) , 4
SIRFE 135 °C fEEA 0. 5% 1Y S0, A bk S0, , it
BARSRREE A 127 °C,

F6 [FEBRIP ARSI KL OBSSE

Table 6 Flue gas parameters at the induced draft fan outlet under anode furnace operating conditions

B H,0 S0, Co, N, 0, HF HCl HBr A
A o/ % 6.52 2.43 2.22 73.97 14. 86 100. 00
WS &/ (Nm’/h) 858.76 320. 06 202.40 9742.71 1957.24 — — — 13171.17
0SB/ (kmol/h) 38. 34 14.29 13.05 434. 94 87.38 588. 00

1.4 HEBES
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Table 7 Flue gas parameters of sulfuric acid tail gas

5% H,0 S0, Co, N, 0, HF HCl HBr A1
W o/ % 0.03 1.76 85. 49 12.72 100. 00
ISR/ (Nm®/h) — 6. 00 438.00  21292.00 3170.00 — — —  24906.00
HH i/ (kmol/h) 0.27 19.55 950.54  141.52 1111.88

1.5 BimESSH

IR A R A AR 2R G2, WS | XUBL
i oL RS B R 8, MR A D
19910 808. 21 kJ/h, THHREE(E R 143. 3 C ;AP
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Table 8 Flue gas parameters upstream of the desulfurization induced draft fan

e H,0 o, N, 0, As, 0, HF HBr it
A /% 20.71 8.49 60. 16 9.94 0. 006 0.012 0. 002 100. 00
M/ (NmP/h) 2103161 8616.78  61095.10 10092.90  6.68 12.91 2.24  101548.88
A</ (kmol/h) 938.91 384.68  2727.46  450.57 0.30 0.58 0.10 4533.43

2023 4E 1 H ~2024 42 A, TIEAIL T M8 17
1 AR/, WAL, R 2 532 iz
A7, AR 7 A, A 72 i RO 5, MR D /D,
TE SRR, a5 | RLHE 13 5 R o 117 743 ~
140 102 Nm’/h, eI A K 25 000 Nm®/h; [A]H
J AR XAILE 11 44 L 7R 4 109. 5 ~ 113. 8 C, 5l
A25 000 Nm®/hz3 45, (35 C i) B4 {E 124. 6 C 5L
ARUCHL, 245G 21T 00, 434 T SRATLRN BHAR b 4 <

RYGEARBEB BN Bt far, R OB AT, 0D
HASHGEAL; R RS A Hlw A S, R
25000 Nm’/h, FHA A BEMLAE 7= 5cds L3 9, i ds
FERH PEAR A IR KR 5515 8 b T e S R e 1
FEHIANVCEL , PR R, 3 T 0, \H,0 1Y
NI B s Tk B A I T R 5 A A A AR R T
Q345R,Q345R KMl IR EFR A 550 <C , KR
JEATG =T 550 °C,
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Table 9 Random production data from the anode furnace

TR A/ (Nm’/h) i . 3/ Pa SRS ARG 13 B/ °C A4 Ak R B/ °C
3845" -282 281 162
3851° -302 218 156
3855" -333 181 142
4816" -351 455 188
4835" -365 476 164
4783" -295 527 160

922 -77 317 151
839 -80 255 141
1284 -88 272 152
1269 -89 291 151
1277 -119 277 150
1269 -78 316 151
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2 BimXHLE E S
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Table 10 Chemical analysis data of liquid discharged from the primary desulfurization power wave

H 1 UL ] pH {& F~/(mg-L™") Cl™/(mg-L™") Br /(mg-L™")
2023. 10. 31 8:30 2.01 6 100 11 450 60
2023.11.02 8:30 1.72 10 534 23 440 136
2023. 11. 04 8:30 1.62 10 296 22 340 58
2023.11. 07 8:30 2.12 24 620 9200 152
2023.11. 09 8:30 2.07 17 964 7768 115
2023. 11. 11 8:30 1.99 18 088 10 284 363
2023. 11. 14 8:30 1.94 25720 16 194 848
2023.11. 16 8:30 1.58 22 880 30 160 1710
2023. 11. 18 8:30 1. 88 24 040 18 956 501
2023.11.19 8:30 2.74 1555 95 34
2023.11.21 8:30 1. 84 10532 7236 1039
2023.11.23 8:30 1.91 21980 21 600 316
2023.12. 14 8:30 1.98 15528 15234 1673
2023.12. 16 8:30 2.09 13 880 17 482 589
2023.12. 19 8:30 2.19 14 648 14 384 879
2023.12. 21 8:30 2.22 16 800 18 296 300
2023.12. 24 8:30 2.37 20 250 20 240 818
2023.12.26 8:30 2.03 20 540 17 352 517
2023.12. 28 8:30 2.07 16 300 15568 1220
2023.12. 30 8:30 2. 14 16 140 17 432 335
2024.01. 02 8:30 1. 83 16 927 14 034 422
2024.01.04 8:30 2.12 7278 8242 186

SITEA PR BOTSHOLR 11 %12, % AaE il o S 80LE 13 14,
F11 BHRANOBESIFIT S

Table 11 Design parameters of flue gas at the power wave inlet

3%y Co, 0, N, S0, S0, H,0 &t
S48/ (Nm’/h) 12 423 25613.6 128 310. 2 585.8 0.2 35067.2 202 000
PRFRATEL o/ % 6.15 12. 68 63.52 0.29 0. 00 17.36 100

T RSB SR B 2 T/ MR SR SR [l 225 FA AR T IO iR o T o Kl
®12 HABRNOBSRERITSH

Table 12 Design parameters for impurities in the flue gas at the power wave inlet

S8 HCl HF HBr As, 0, NO,
H3 MR/ (mg/Nm® ) <848 <248 <194 <340 <50
F R EE/ (mg/Nm®) <50
REMARE/C <163
MRS S/ Pa <6500
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Table 13 Design parameters of flue gas at the outlet of the two-stage combined purification tower

WH Co, 0, N, S0, S0, H,0 Fanan
S+/(Nm’/h) 12423 25613.6 128 310.2 585.79 Tt 12275.30 179 207.89
PR o/ % 6.93 14.29 71. 60 0.33 0 6.85 100

®14 RRPAEGFUELOBESERETSH

Table 14 Design parameters of impurities in the flue gas at the outlet of the two-stage combined purification tower

2R HCI HF HBr As, 0, NO,
MU E/ (mg/Nm®) <l <l <l <l <50
TS/ (mg/Nm’ ) <3
RE MR/ C <40
MHSJEF1/Pa 2500 ~3 000

HNPAMRE BT SRR 15,
R15 AR IMERE T FH
Table 15 Design conditions of effluent from the

power wave system

H4y WS

H, SO, JFi 5340/ % 1

Na ™ BT 7380/ % 0.2
As, O, BRI/ (g+1.7") 0.2
HF i/ (g-L7") 2.75
HCl R/ (g L") 9.4
HBr JFE R/ (g L7") 2.16
AR E/ (g- L") 0. 87

HER R/ (t-h ") 18 ~23

SR RIE A AL i A I A 3R e v SO, B I
PR SR ) A 2080 R A e R T WSO R I A Ak
TF e 2 BRIR 55 | As, O FLIK A2 55 2% i1, X — i
i B 7R S P P A S DR TR S, AR AR SRz
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Table 16 Technical improvement measures for addressing wind turbine corrosion issues
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L bt b0, BB 3R DR A KRt B HEN UL, O A
PERAITLRANGE BB DT BB i KR B 2k 5
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Table 17 Comparative table of random production data before and after technical improvements
A1 . TABELE #A RHE S 2/ TABERT AL RH TRBELRT IR AR
’ H BELIELFEE/°C. (Nm*-h™") WA/ C (Nm®*-h™")
2024. 5. 18 2000 149.7 130 113.6
2024. 5. 19 20.00 147.9 129.992.9
2024. 5. 20 2000 152.1 130 572. 4
2024.5.27 2000 151.0 136 730. 6
2024. 5. 30 2000 151.6 134 865.7 109.5 ~113.8 117 743 ~ 140 102
2024. 6. 01 2000 152. 1 134 617.2
2024. 6. 02 2000 151.9 135357. 4
2024. 6. 03 2000 152.3 134 562.9
2024. 6. 04 2000 150. 1 133 765.2
He ol J5 B AT B S B S B O 3 B . FBH A BT 1B TERAL, (H AR 7= g 3, ok

A PERHE RS AR RN, TR HE B 5,

KA, M RLEESE N, i ; 1200 AR
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Analysis of corrosion in desulfurization induced draft fans and

technological retrofit

KONG Bo
(Xingnan Environmental Protection Technology Co. , Ltd. , Hengfeng 334300, China)

Abstract ; In response to the significant deviation between actual operating flue gas parameters and design

parameters during the desulfurization production of a copper smelting project, which caused severe

condensation and corrosion in the front-end fan and piping of the dynamic wave system, this study

systematically analyzed various factors, including the desulfurization process, design data, operating

parameters, and fan materials. Starting from the corrosion mechanism, and combining theoretical

analysis, data evaluation, and practical investigation, the root causes of the problem were thoroughly

explored, and a targeted technical modification plan was developed. The implementation of this plan

effectively resolved the equipment condensation and corrosion issues, significantly improved the

operational availability and production efficiency of the system, and reduced both the copper processing

cost per ton and the SO, removal expenses.

Keywords: flue gas desulfurization; fan; corrosion mechanism; technical renovation/modification;

production efficiency
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