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Settleability of ettringite precipitate for sulfate removal from

flue gas desulfurization wastewater
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Abstract: One of the main challenges in zero liquid discharge of industrial wastewater is ineffective removal of sul-
fate and the consequent scaling in concentration and evaporation units. Effects of initial n(Ca*)/n(S0,)(1CS),ini-
tial n(AI")/n(S0,”) (IAS) and mixing conditions on sulfate removal and precipitate settling by ettringite precipita-
tion were investigated by using flue gas desulfurization wastewater. Composition and morphology of the precipitate
were characterized by scanning electron microscope , X—ray diffraction, et al. The results showed that ettringite pre-
cipitation achieved sulfate removal as high as 99.5%, but harvested precipitate with higher Zeta potential and thus
deteriorating settling performance. Changing of ICS and TAS altered structural , morphological and settling properties
of the precipitates. Increasing ICS improved both sulfate removal and settleability of the precipitate. Increasing IAS
made sulfate removal increased firstly and then decreased, but improved settleability of the precipitate. Dosing poly-
acrylamide could effectively improve the settling performance of the precipitate , and the 30 min sludge volume of
precipitate could decrease to 30.5% after dosing cationic polyacrylamide with branched structure, high molecular

weight and cation degree of 39%.
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Table 1 Physicochemical parameters of PAM used in the experiment
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F1(326.7+44.1) pwmo 550 A7 By =5 2 10 B A & T30
AL AT TR M BB A 221 0 R SO &5 A T L S AR
AULIE 2 AR E R 21 80,7, X b T3 W2 [A] H
fir ik 22, 2 TRl HL R O B O, T AR Y
SN

0 2‘O 4‘O 6.0 8.0 160 12‘00
i} 8] /min
B 1 &R E X SRE FTE ¥ Zeta B AL RLR HO 20
Fig. 1  Effect of reaction time on SRE , and Zeta potential
and particle size of precipitate
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Fig. 2 Effect of ICS on SRE and RCS of wastewater, and Zeta
potential , particle size and SV, of precipitate
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Fig. 3 XRD patterns and SEM images of SO,* removal

precipitate under different ICS
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Fig. 5 XRD patterns and SEM images of SO,” removal
precipitate under different IAS
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Fig. 6 Effects of PAM types on Zeta potential , particle
size(a) , and settling ratio(b) of precipitate
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Fig. 7 Effects of dosage of cationic polyacrylamide with

branched structure , high molecular weight and cation
degree of 39% on Zeta potential , particle size(a) ,and
settling ratio(b) of precipitate
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[ cPAM SCHE &5 43 T 39% ] 47 3038 TH AR AR iy 22
BEVLIEE RE
25 FEREFHM

Sk FE ECAl JE AL ES X SO, 2 BR IR Y R
JH 85 B A 325 Bk SO, T 25 i ity 38 5 2% 384 15 190 T b A
ok B b, 30 Ao 48 o VR R R U SR AL L o B S B R
YIRS TR £ B . SO EBRM A £ 2 H
CaCl,., AICL,-6H,0 F1 ¢cPAM 1 25 7] i A . Tl %
CaCl,, AICL,-6H,0 Fil cPAM A B4 53 51| A 450~600
650~800.1 100~1 600 JC/t. Zi4 % J& SO 1Y 2 B
AR RIS LA T T ) 0 T R, 4% 24 R0 80 o vk
BE 43 9 A 7.99 (CaCl,) | 5.12 (AICL-6H,0) | 0.015
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R A 2 304 mg/L, B A AR B A AL A S ARG g
IR LA Hy 6.94~8.91 T, Horpr 4 255 it 43
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3 it
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TUVE W FURE 1) R4 | i 1190 R 2 AL

(2) 5 1L 7 0 U 4 19 0 % L Bl 1C'S ) 384 K 1 184
K, Bifi TAS (Y38 R AR o 25 G %5 18 SRE FULIEY)
U R P Be , B AR 2 B ICS Sh 3.0, TAS
H1.25,

(3)ICS FHIAS Y E4k 0 & 8 T - I 454 5
JE S, 36 K 1ICS A A T4 &5 SRE, A& {1 7 ¥ th AFt %
A5k AFm. Bl TAS 1935 K, SRE 2 358 18 K5 9
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