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Table 1 Main chemical composition of fly ash

Al; O3 SiO; Fe; O3 MgO CaO K>O TiO:

49,51  38.72 6.5 0.29 3.1 0. 63 1.25
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Table 2 Particle size distribution range and proportion of fly ash

RLARIE F / pm At/ %
0.2~10.0 43. 20
10.0~51.8 40. 55
51.8~100.0 13.22

100.0~138. 9 2.85

138.9~193.0 1.21

193.0~215. 4 1.03

At 100. 00
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Fig. 1 Schematic of experimental flow

1.3 K EE

HCl iE it #E v  Fe, O, 5 H B LA Fe'
XA T, 8RR RO (D
Fe, 0, +6H —=2F¢'" +3H,0; (D
T8 S5 8K Ry J5, ¥ W Fe' 338 A

Fe' ", &AM RN 2 (2)
2Fe*t +Fe=—=3F¢’"; (2
A2 RS BN E 2 s, B LU
R ORI CL 7R B AR 2R 2 7 4E ik CL L 1k

2RI (3
2C1" —2¢ —Cl, 4 ; (3)
fci HEI
/|
Cl, jcCl
H; H, 2 2
cl Cl,
H, 2 ?
ClL, jCi,
H, 2
Hi H+
Hy Hy' 5 ci-
Fe2t H &
HY H+ Fet .
Ecg R ci-
Fett poat

B2 BUERAREERE

Fig. 2 Schematic diagram of electrolysis principle

1 RLAR = DU R b, BB I B H 45 2]
WL 2R Hy o Fe® 73 3 L 742 BB T Fe, S L
EWCONEIF



. 232 - ke 4

2025 4 4 H

2H" +2¢—H, 4 ; D
Fe?" +2¢ Fe, (5)
XF BE AR 7= A 1 H AR AR 7 A 1 CL i 470k
£V JE ARG HCL fER Il B rh B R R,
R T iR AT .
I

]:XD (6)

K J—HEBEE A/ em® s I — R A A—H R
A AL, em”
1.4 HHMAE

R I X 26 266 15 AL (XRF, ZSX Primus
1V,50 kV,60 mA, BB [E] 40 ) 46 i B K Ji
R EE LR WA AR, FH R A S
TR 1% 2 (ICP-MS, OPTIMA7000DV, USA)
WE MRIZ WP Fe LR & &, R B 8
(SEM,FEI QUANTA 650 FEG) %t ¥ 1 % I 551
PEAT 43 BT R AR, R X B £ AT $F 1 (XRD,
D/MAX-2500/PC;40 kV,40 mA,20="5°~90°,
FHH R A 37/ min) X Ry R Bk 5o B P L AR
U R W Al Rk AT R AR, XRD 3 B E i
Jade6. SERPFHEAT 72 M A1 2 1t 43 AT

10000 a

8 000 [
A—BEM

o

. *—3ikF(ALSI,0,) [B]
NATISE

= —H £ #H(AL0,)

2 REERSITR

2.1 MERKHSEES W

3Ca) MR HE IR B XRD [#38%, Al 0 b 4 K
F W SR AT W B 3 5 A R 1 b Bk A7 A
At s 73 Yo W E A & A%, B AR 5 2300,
E 3(h) MK A SEM BE -, ] 3 b b L 22 5]
oL R BROTR JURE 55 A A0 D0 R R AR R 28 1) 4
5 X SRR TR 8 25 S 8K, HAFAE 24 OkL
I AH EBRES A,

XTI 3(h) Y A gL AT EDS 43 #, 45 0L
3, AlHLA S AL ALSL O R 435k
33.29%0.12. 91 % Fl 46. 77 % , X S5 A AL S,
O MFEE T be ol 81 ¢ 28 = 104 AH I, A I HE 147
B FURE 3 2 LR A A Ry A, LG T B 2 A
PP AL L 2 A T iR B A Z R iR TR L Fe
R A o 6. 45 %0 5 & T AN L0 bR B0k , 3 i
X 3(h) i B A A EDS 23 M Hxt i ALO
B E 4 e B 52% A 48%, i 5 Ml R
(- ALOD ALLO JTTR i IL 9 = 8 Hzifr . Atk #
W, S U] R RO = 2 S W A

s
o

10 20 30 40 50 60 70 80 90

20/(°)

3 HRIKE) XRD(a) #1 SEM(b) 5 #7 45 R
Fig.3 XRD (a) and SEM (b) analysis results of fly ash
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Table 3 EDS analysis results of fly ash Y

B Al Si 0 Mg Ca K Ti Fe

A 33.29 12.91 46.77 0.05 0.19 0.31 0.03 6.45

B & 52 0 48 0 0 0 0 0
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Fig. 4 Structure of glassy phase structure
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Fig. 5 Effect of HCI concentration on leaching rate of Fe
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Fig. 6 Effect of liquid volume to solid mass ratio

on leaching rate of Fe
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Fig.7 Effect of leaching temperature on leaching rate of Fe
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Fig. 8 Effect of leaching time on leaching rate of Fe
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Fig. 9 Variation curve of solution pH with

electrochemical deposition time
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Electrodeposition of Iron from Fly Ash Leaching Solution
WANG Cunquan,SHI Zhiming

(School of Materials Science and Engineering . Inner Mongolia University of Technology »
Huhhot 010051,China)

Abstract: The extraction of iron from fly ash by HCI leaching and electrochemical deposition was
studied. The micro-morphology and elemental composition of fly ash were systematically analyzed by
SEM-EDS, XRF, ICP and XRD, and the key factors in the leaching process and their effects were
investigated. The dynamic changes of pH, current density and Fe ion concentration during
electrochemical deposition were also discussed. The results show that the iron leaching rate increased
with the increase of HCI concentration, liquid volume to solid mass ratio, leaching temperature and
leaching time. In the electrochemical deposition stage, pH increases gradually, while current density
and Fe ion concentration decrease. The optimal leaching parameters are HCI concentration of 6 mol/L,
liquid volume to solid mass ratio ( HCI solution to fly ash) of 8 : 1, reaction temperature of 90 C,
reaction time of 90 min. For the electrochemical deposition process,the voltage is 3 V,the optimal pH
range is between 0.5 and 1. 9,and the final sediment is pure iron.

Key words: HCl;leaching;electrochemical deposition;iron;{ly ash





