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Table 1 Mass concentrations of elements in the fly ash eluates by washing at a liquid to solid ratio of 4 L-kg ™'

Cr/(mg-L™")  Cu/(mg-L™) K/(g'L™) Mg/(mg-L™")  Na/(g'L") Pb/(mg-L') Ba/(mgL') CafgL") Cli(gLh
0.55+0.01 0.05+0 10.10+0.12 0.05+0 6.48+0.21 17.30+1.67 4.51+0.10 9.714+0.03 30.40+0.32
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Fig. 3 Variation of electrical conductivity during the electrodialysis process
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Table 2 Mass concentration of material before ang after electrodialysis
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TS KK BT — 62.7+0.9 244403 5.68+0.18
R (1) 1.62 3.62.+ 0.66 0.94 £ 0.03 0.62 +0.03
e (Ti1) 1.38 127+1 ( *2.034%) 48002 (*1.97f%) 15.5+0.1 (*2.73f%)
LREBIHRIE ( T.502) 1.65 3.44£0.39 0.96 + 0.02 0.64 + 0.06
LRHBHTRIE ( T52) 235 101 £1 (*1.626%) 34204 (*1.41%) 9.20£0.08 (*1.174%)
2RHBHIRIE ( T1H2) 0.7 3.96 +0.22 1.12 +£0.01 0.71 £0.01
2K BT ( T02) 13 143 £1 (*2.28f%) 524+0.4 (*2.141%) 152£0.1 (*2.681%)
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Fig. 5 Variation of electrical conductivity during the process of twice electrodialysis in working condition 2

P00 rrrp ey vk
1400 | SSYMMEE: 222K
1200
w 1000 ; ;
@‘ 800
600 ?
400 g
200 %
0
T2 T2 T2 T2
1K Ik sk ) Mk
WIBHTHT  HBHE HBRTE  MEE

(a) FRELEALTREIER IR

Y%

B

< 94% 949%  100% 90% 90% 909%  100%85%

10
§ % § %
80
60
40
20
TH2 TH2 T2 T2
IR IR H21K F2IK
HLB T mBEtE BT BBWiE

(b) ZKEB BT M BORBUE R

VE 55 T HIB IR W FIOR 2 N ik 12 1 LA

& 6

IR2EEMBERRKESHEN

Fig. 6 Distribution of water and salt in the solutions before and after twice electrodialysis in working condition 2
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Concentration of fly ash eluate by electrodialysis and recovery of industrial
salt
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Abstract In order to recover the large-amount of soluble salt contained in fly ash and benefit to the subsequent
landfilling, co-disposal in cement kiln or utilization as building materials, the fly ash was washed with different
liquid to solid (L/S) ratios, and the eluate was concentrated by a circulating electrodialysis device. Then the salt
was recovered from the concentrated solution by evaporative crystallization according to the Na*, K*//CI—H,O
phase diagram. It was found that the mass fraction of soluble chlorine in the fly ash can be reduced to below the
limit value of  { Technical “specification for pollution control of fly-ash from municipal solid waste
incineration ) (HJ 1134-2020) when two-stage water washing with a L/S ratio of 4 L-kg ' was adopted in each
stage. The fly ash eluate from first stage was added into the dilute and concentration chamber in the
electrodialysis device. The two working conditions were compared, i.e., one-stage electrodialysis with dosage of
the fly ash eluate in dilute chamber to concentration chamber = 2:1( /), and two-stage of electrodialysis with
dosage in dilute chamber to concentration chamber = 1:1( /). The results showed that the concentration ratio
and the rate of diluted water reuse of the latter (2.28 times and 62%) were slightly higher than those of the
former (2.03 times and 54%), but the energy consumption of the latter was 1.37 times that of the former, so one-
stage electrodialysis was more suitable for the concentration of fly ash eluate. The speed of concentration by
electrodialysis can be increased by increasing the mass concentration of salt in the fly ash eluate. The industrial
grade potassium chloride with purity of 92.2% and deicing agent can be obtained by evaporative crystallization,
in' which 68% of the potassium washed from the fly ash can be recovered as industrial grade potassium chloride.
The results of this study can provide a reference for the industrial application of concentration of fly ash eluate
by electrodialysis and recovery salt from the concentrate.

Keywords fly ash; water-washing; chloride; electrodialysis; industrial salt; potassium chloride
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