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Optimization of Iron Removal Process for Calcine of Fly Ash
and Ammonium Sulfate via Response Surface Methodology
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Abstract; The optimization of process parameters of iron removal for leachable liquid which is
from calcined production of the fly ash and ammonia sulfate was described. The corresponding
mathematical model on iron removal by ammonium jarosite method and goethite method were
established , respectively. In the above process, the reaction temperature, pH value and adding
amount of seed precipitation were variable, and the concentration of aluminum ions and iron ions
were corresponding variables. The affecting factors were analyzed at the same time. The models
are checked by experiment, and the error is less than 5% , which indicates the models are reliable.
After the solution of the models, the best process condition of iron removal is given via
ammonium jarosite method and goethite method respectively.
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method ; removal of iron by goethite method; process condition

F I3 R 5K 1 20 HE T ik B AL
I AT A AR A 1 A A A Al R
B A S5 77T J& TARBE A (A AT, JEHX T
RO (AR S 0 OR T 30% ) Jo B
PRSI > BIEIR e R B 0 T AL IR 1 — A
W7 TS B R B 508 < Ak BEAT R IR
R, AL A SRR AL AR, TR BT 5, B
R B AR FR AT X B o 2R AN, I 5 77l
T R SRR IR 45, kb R i IS 19
FUBRBRES R FRER A BRIR W AR TR A I A2 G IBR

i EHE: 2013 -08 -23
E£TH: EFERHZEITRITH (2012BAB01B00) .

BRTEA o B R R AR AL 1 R A B R VA i 2
B, AH 3 6 Ty i ph T ok i PRI M L 205 g AR
MRS &S, AT PR T T AR R A A
e, [ NS BB BRI AT R R R 2
RV Z  (H I B2 AR AR 0 Rk
AR R R B2 RGE ST, X SEHR e T
WK R PR AL R T2 i — 20 R . i
T J772% (response surface methodology ,RSM) J&—
Fl T ZHE R G rJr A SRR
PR i 55 Ry IR IR e J 12 1 WA I 9 0 5%, %o B3 4k

EERA: £ OM1978 -) B LT B KA KRR A BB (1956 - ) , 5 i RI R FH O, AU K SF 287, i+ S



1618 AIKRFZFR(ARHFK)

%35 %

S AR TP B ) RO i B L TR pH A
FIIA SRS EHA TN , BT AR N (AR Xof
BABRYGT FEAT LA, IR AW FEBR R
FEAL LIS FIH AR S
1 £ Iy
1.1 ‘S HERET

— B, ) SO TET R A S BN Tl S AN
AT PRSI — 7 T, M) . T R 5 ) B 3k e
FEABENS I WL B S pR B RRAE AT R, R AT
REMRT LI 15 o3 — 0 THT, WA M o7 T PR BB U
A RED BT R AL, LA S5 AR B
FERM R Ik Z I e 2 R 25T
FRER R

k k
y(x) =a + Y bx + Zcix? 8 y(x) =a +
izl izl
Zduxix_i-

i bx, + i c,x? +
Ay (x) MR R = 1,2, -+, n A FEAEE
BUAE TR 5a,b, ¢, d; FREE ZRE, W LR BH 43
O A AR
1.2 IR

L Y Fe, (SO, ) 5 I UK Y J5 vk Tk
5E T Fe,0; - SO; - H,0 R F-HRIRAS. HRAEAHIE n]
AR YT ER IS WA, A A Fe, (SO, ) 5 ¥ nf
REJE I — U [R) 20 73 O Ak 5 0, Tl 3 i A 7

n=1 n

Hi(p(Fe’") <1 g/L) A a - FeOOH (§14k#") ,
TERSH T (p (Fe’™ ) >20 g/L) JEJK H,0-

[Fe,(SO,),(OH) ] (/K FE#HERI) ™. P e xt
TR RV TR R R P B BRI, AR R ks
T s R R A R pHL R, TR B TR
PR . 0 TRV R DR PR BT 2, (A5
WPk B R B AR A R 5 T A B
A AR BT A BE TR 0 A fo HL v A, T VLR (1]
JEL . BT MR R, AP O B T
i B BUTE ST 5 4R B e R A i R P i
A SN R AR R B L Bk 4R
BRI AR 3 22 5 1 B PR

2 ZAR5HHE

2.1 EERYIERE

ST B B RO R e R v A% PR 3 X e &
VA TR R B I B R B R B s, SR AR
BRI 40 o/L BRES TR 4 g/
L AR 500 mL [ 38t 8 IF 580 4. b i
& W pH RO A R A R B A & (4 B
Xy, X, Fll xy Ko ), HARE Bl 430 2 x, A 60 ~
90 C;x, H1.0~2.0;x, HO ~15 g. I A IEW P
R U AR R R S O AR B A ) i AR
(G Y, F1Y, 1) RAHOE GBI,
S S5 FORBAR WU AN % 1 s,

®1 ERGIERKREER

Table 1 The test result of removal of iron by ammonium jarosite method
. % . x VOSSRME Y BN Y KR Y, B
T “ g (g'L™) (g'L™h) (g'L™") (g:L™")
1 75.00 0. 66 7.50 40. 00 40. 47 4.00 3.88
2 75.00 1. 50 7.50 40. 00 39.71 2.79 2.85
3 90. 00 1.00 15. 00 38.57 38.48 3.62 3.70
4 75.00 1.50 7.50 40. 00 40. 00 2.86 2.85
5 90. 00 2.00 15.00 38. 66 38. 61 0.77 0.75
6 60. 00 2.00 0.00 40. 00 39.77 3.82 3.81
7 60. 00 2.00 15. 00 40. 00 39.78 3.48 3.51
8 90. 00 2.00 0. 00 40. 00 40. 04 1.48 1.42
9 90. 00 1.00 0.00 40. 00 40. 04 4.00 4.04
10 60. 00 1.00 15. 00 40. 00 40. 04 4.00 4.13
11 75.00 1.50 7.50 40. 00 40. 04 2.83 2.85
12 100. 23 1.50 7.50 40. 00 40. 04 1.45 1.55
13 75. 00 1.50 20. 11 40. 00 40. 04 4.00 3.97
14 75.00 1. 50 7.50 36. 82 34.92 2.81 2.85
15 75.00 2.34 7.50 40. 00 39. 46 1. 14 1.16
16 49.77 1.50 7.50 40. 00 40. 49 4.00 3.91
17 60. 00 1. 00 0.00 34. 68 36. 11 4.00 4.09
18 75.00 1. 50 0.00 40. 00 40.53 3.44 3.50
19 75.00 1. 50 7.50 34.72 35.98 2.78 2.85
20 75.00 1. 50 7.50 40. 00 38.92 2.92 2.85
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Table 2 Results of regression analysis of removal of iron by ammonium jarosite method

KR 5 HHE Y52 F1{H xR P R’ R
Y, 50. 04 9 5.56 16. 94 <0.0001  0.938457  0.883068
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Table 3 The test result of removal of iron by goethite method

me x N X Y, SCIfH Y, HOWE Y, Sihfd Y, BUllE

’ © ’ g (gL (gL (L) (gL

1 90. 00 3.00 0.00 24.32 24. 37 26. 48 26. 80
2 75.00 2.50 7.50 34.50 34. 51 131. 61 131. 66

3 100. 23 2.50 7.50 29.42 28. 47 55.78 55.97

4 90. 00 3.00 15. 00 21. 37 20.73 13.95 11.95
5 75. 00 2.50 7.50 34. 61 34.51 131. 56 131. 66
6 75.00 2.50 7.50 34.50 34,51 131. 87 131. 66
7 90. 00 2.00 15. 00 32.48 33.43 156. 80 159. 15
8 75.00 2.50 0.00 36.71 35.56 150. 78 149. 86
9 60. 00 3.00 15. 00 28.42 27. 30 159. 42 159. 00
10 75. 00 1. 66 7.50 37.82 36. 87 322.00 319.15
11 60. 00 2.00 0. 00 38. 64 39.28 357.00 359. 88
12 75.00 2.50 7.50 34.48 34.51 132. 10 131. 66
13 60. 00 3.00 0.00 31. 68 31.23 188. 58 185.76

14 75.00 3.34 7.50 18. 31 19. 42 48. 45 48.94
15 75.00 2.50 7.50 34.52 34.51 130. 98 131. 66
16 75. 00 2.50 20. 11 30. 18 30. 39 122.52 123. 49
17 75.00 2.50 7.50 34. 37 34,51 131. 40 131. 66
18 49.77 2.50 7.50 36. 82 36. 94 326.00 326. 45
19 90. 00 2.00 0.00 34.76 35.78 185.32 185.27
20 60. 00 2.00 15. 00 36.78 36. 64 322. 65 321. 86
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Table 4 Results of regression analysis of removal of iron by goethite method
Kl I B Y52 F{H W P R R

Y, 570. 01 9 63.33 3343. 86 <0.000 1 0. 999 66 0. 999 36
Y, 189 265. 77 9 21029.53 6432.99 <0.000 1 0.999 8 0.999 7
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Table 5 The results of comparison and analysis

N [ =] =
o —_. RRAE g AR gmmht g
Ny A N - Ny -
C o W/ (g L") W/ (g-L7h)
44 60 ~90 1~2 min max min
T 90 1.58 9.01 39.07 1.82
SRR Rk Bl
SZI Y 90 1.58 9.01 39. 88 1.78
1R 7%/% - - - 2.03 2.24
oL 60 ~90 2-~3 min max <15%x107°
bl 90 3 8.7 23.05 13.95
kR B
LA 90 3 8.7 22.43 13.55
1R/ % - - - 2.76 2.95
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