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Analysis of influencing factors on ammonium sulfate crystallization in ammonia

desulfurization system and countermeasures

LI Hui
(Process Department, Yunnan Yuntianhua Petrochemical Co., Lid., Anning 650309, China)

Abstract: In response to the problems of poor crystallization of ammonium sulfate and inability to separate by
centrifuges in the ammonia desulfurization system of petrochemical power station, combined with the actual
operation of the device, mechanism analysis is carried out from four dimensions: Boiler flue gas impurities (Fe'*
increase caused by smoke accumulation), system makeup water quality (w(F") enrichment to 25.46x10°°), solution
pH value (crystal needle distortion caused by pH exceeding 4.5), and flue gas temperature (46 - 50 °C ).
Research has shown that smoke carries Fe;O; to form Fe (OH); colloids, which hinder crystal growth. The
hydration of Fand Fe'*complexes cover the active sites on the crystal surface, and pH exceeding the limit
changes the crystal morphology. The synergy of the three factors leads to crystal deterioration. By implementing
measures such as replacing the production water with desalinated water, precise pH regulation (2.5 - 3.5),
shortening the operating cycle to 3 months, and controlling the source of smoke and dust, the normal
crystallization and discharge of ammonium sulfate have been successfully restored, providing a reusable
engineering solution for similar devices.
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Fig. 1 Process flow of desulfurization system
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Fig. 2 Comparison of ammonium sulfate products
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Table 1 Comparison of heavy metal contents of oil mud and ammonium sulfate products

JiH w(As)/(mg-kg")  w(Pb)/(mg-kg')  w(Cd)/(mg-kg')  w(Cr)/(mg-kg’)  w(Hg)/(mg-kg')  w(Ni)/(mg-kg™)

e 19.3 4.03 <0.001 0.29 455.03
TR 1 0.022 0.7 A 0.76 ER oY 0.28
R L 2 0.032 1.4 ARAGH 1.8 0.014 0.92
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Fig. 3 Smoke and dust accumulation in the concentrated

crystallization section of the desulfurization tower
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Table 2 Analysis results of coal entering the furnace

w(Si0,)  w(ALO;)  w(Fe,05)  w(CaO)  w(Ti0,) w(MgO)
43.58 25.93 16.23 2.35 3.89 0.75
w(S0:)  w(K:0)  w(Na0)  w(Mn0,)  w(P,05)
1.20 1.44 1.21 0.100 0.31
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Fig. 4 Trend of F~ content in system water supplement
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Fig. 6 Crystallization of ammonium sulfate under the same magnification under a microscope
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Fig. 5 Trend of I~ content in ammonium sulfate solution

MBS R LIEH, BRI w(F)
iKF)25.46 mglkg. FHEM pH FF, Fe ' FKHHY
FRABEGRONAERGGY ([FeF]Y), B EE
TG Fomss SRR FRE ™, B T AR g
T P DX, B2 T AR R B AR AR IE A K, A
MR R B R s o TLL, A RBR RGN
HMKIK BT 2 S M i e T VR 22 et ) D PR 22—

32 pHA & &L 6%k

B R 5 V5 W1 pHL X 285 Al A LA B 3 R
FEARIAEA BT 0 . B, BRI IE
A Hk, ETBE TS IR A KA. e
KM, W pH I TS B R X AR )N
PEI AR R SR IR R ARk, 2 TR
KBS A S AT, Wi ol N2
ATREIE LIRSS K, HARME 6 s . eAh, ¥l
FIFREERG N, FEWRRREL 7> T r P 8RH 3K ™,
PEMTWiRG T SRR IE# A K 72

iR BTN HES, R T B R B
VR pH T ) B R R LU R

(1) Bhisf T e Rt 50% 2547, IR
il 7E 780~ 800 °C, it 1 40 IR FE AR T 800 “C
B, PP AR NO A X B D . AN RS (SNCR+
SCR) H A B9 27K A g 5 40 < ) NO, 58 42 [

c. RGBS BT



2025 4
%40 5% 8 41 S

HE RIE LRI AR GEBR R B2 T i R 2R 0 A B i e it <49+

N7, SR E kiR 2 BAE AR ae B, ot
15 PR % pH Th .

(2) WL RGENILECE T 24 L 20KWiHE, 1
iR R, XM 2 B S R ORI T
Hefil, DRSSk AR B T . 2K 22 sk
B G AR, (20K S50 e o i ik, £ SCR i
EFRIVERTT , 0K -5 80 B NO, A RE B 45 4l
N7, SEFIBEER NOKY H . WK UG, AR 2K
TE8 1 W I JCIE A s A, ACRE LUBDIR VR H
XA PR RAEACR TR, TR IE R s
AR DR X AR HEA T e e At A, DR I R E it
S A 28K ) F R DR NOL BB, R 25 &
BRI WT ABGR R GE, dhif 5| 5L i
WpH TH o PRI, pH i e 2 S B R B PR 45 i
AN Z —

3.3 MWMARIREXLE eI FHR

T EL AR X B R B i AR EE . TR RNAIC
B, AFXARAS, AL, 45 anHEsh T
AN, BRERESS SR 25 . IR R, —Jy T A
TR L i, A% R R AR AR AR KR
NI RR R SR R 2 . B2/ B— 5 T S 20
TRETSZ RS 22, B R R A AR ) B /N Al AR
MPEBEECR, AT H YRS E/NF 137 <,
VeI 4E BB EE /INT 60 °C o FERRIRERZE T R A
FEIIN], EBRIE A F1 AR B Rk e 4 B <
BEWE 7 s, B SE A CTHE AR R
129 °C, KN 104 °C5 PRI B R 5w
H50 °C, FfkM46 ¢, R BOTER, ik, W
B B I 11 AR SR AR A M 4 B IR B AN S5 M s PR
BTSSR A

em— VT I 1A PR B IR
60
130 5 —
e 120 WW 17 £
ey - - =
= 1o 50 ‘;2
Z 100} 4 =
] 45 &
5‘1_5'} 90 = &
£ 80F — %
£ 40 e
70 - —]
35
60 - —
50 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 30
1 357 91113151719212325272931333537394143454749515355575961 63656769
Hs
A7 RARE A
Fig. 7 Trend chart of flue gas temperature
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