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Treatment on Acid Leaching Wastewater from K-Feldspar Powders

ZHENG Ji MA Hong-wen ZHANG Xi-huan WEN Zhi-hui
National Laboratory of Mineral Materials China University of Geosciences Beijing 100083  China

Abstract After sulfuric acid or hydrochloric acid leaching to remove iron from K-feldspar powders the filirate wastewater contains
free acid and abundant useful metal ions such as iron. The leaching proportion of iron from K-feldspar powders is 88.3% after trea-
ted by the used sulfuric acid. With a purity of 94. 1% and 74% respectively voltaite crystal and solid FeCl, have been produced by
crystallizing in a lower temperature following the vaporization of the wastewater with 70% iron and 96.5% potassium recovered. No
need of high temperature and pressure and with high efficiency low energy loss and less pollution this process proves its effective-
ness. The strong acidity Fe’* and rather lower concentration of alkalis ions are responsible for voltaite not jarosite —crystallizing
from the acidic iron-bearing water.
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Table 1 Compositions of wastewater
ps/ g L7 p Si/ "
1995 Fe Al K Mg mg- L7! p
lig-JX1  21.61 8.21 2.88 8.27 148. 40 0.14
lig-JX2 2.27 1.02 0.33  0.92 20. 10 0.88
lig-FX1 33.62 6.56 2.5 0.79 358. 60 2.45
1990 . 1 ~2kPa  jigFx2 41.78 4.59 2.31  0.62 5.46 -
60 ~75 C r-JX1 14.25 5.88 0.658 6.87 214.00 -1.12
45% FeCl 1994 . r-JX2 6.50 3.04 0.100 3.54 45.00 -0.07
} r-FX1 84.48 27.44 11.29 3.22 590. 00 -
r-JX1 r-JX2 r-FX1
98 C 180 min lig-JX1 20 mL
20 g.
180 min 10 mL 10
g.
1 Fe, 0,
2 kg
1 000 mL lig-JX1
7d
70%
8%
2.
78%
8%. lig-JX1 2 kg 2
lig-JX2 Table 2 Crystallization experiments of acidic wastewater
40% 98 °C /mL /C /b
180 min mL g lig-JX1 1 000 168 7 crys-rt r-JX1
. . lig-JX1 200 65 6-8 1 crys-65C  r-JX2
2: 1. lig-FX1 10 g lig-]X1 200 98 6-8 1 orys98C -
lig-FX1 400 85 10 2 crys-85C -
30% 95 C 150 min lig-FX2 300 95 5.5 2 crys-95C  r-FXI
mL g I: 1.
lig-FX2  1kg 3
lig-FX1
1 4 3.1
pH 3
2 2 60. 4%
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Table 3 Recycle of sulfuric wastewater
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0.82
88.3
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XRD patterns of voltaite crystallized from wastewater

4 a,

Table 4  Unit cell parameter of voltaite

crys-rt crys-65C  crys-98C
ag/0. 1 nm  27.2697 27.2510 27.2644 27.273
ay 1978.
Sondi and Shi
2001
2 um.
Al Fe'* Mg
Fe’* Na K
1978 .
K,Fel*Fe,* SO, ,,- 18H,0.
2
3K
Beveridge and Day
1979 .
5
crys-rt crys-95C
Si0, .
94. 1% K, & -
Nay 1, Fei.glMgz.w 4.9 Fe;Jr67A10.33 4 S0, - 16.
7H,0 10% Fe**
Ti Mn Ca Al
Fe’* crys-1t crys-
65C crys-98C X
crys-rt 1214
K,Na,Fe’* Fe* SO, ,,0,- 18H,0
2 . 290 C 495 C
575 C FeSO, 725 C
800°C Fe, SO, , 1000 C
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Table 5 Chemical compositions of crys-rt and crys-95C
wy/ % crys-rt crys-95C
Si0, 0.74 0.05 (a)erys-rt
Ti0, 0.07 - , . ‘ . . l
AL O, 3.11 3.18 o 200 400 600 00 1000 1200
Fe, 0, 14.00 38.76
FeO 9.28 -
MnO 0.12 0.86
MgO 4.22 3.19 (b g1214
CaO 0.63 3.03
Na, 0 0.20 015 200 400 600 800 1000 1200
K,0 4.17 3.24 AT
P, 0; 0.61 0.09
S0, 46.96 47.98* B2 #haadk crysrt 2Rl
H,0* 14.10 - Fig. 2 TDA analysis of crys-rt
H,0° 1.21 - PR 32 mg, FHRHEE 15 °C/min, E4EHEE 2 mm/min;
99.42 100.53 ¥ 1214 3] g Beveridge and Day, 1978
* Cl
100
Crys-rt
1987 .
<400 C 5.25 mg = gol
16.4% 600 ~800 °C 10.1 mg 31.6% 800 ﬁ
~1000 °C 3.15 mg 9.8% 3. E
32 mg crys-rt 0. 042 mmol FeSO, 0. % 60 L
028 mmol Fe, SO, , 10. 088 mg
SO, 600 ~ 800 C
crys-rt 40 L PR : L
crys-it 4.928 mg H,0 15. 11 mg SO, 200 400 509 300 10001200
B3 S crysrt PR
900 °C 180 Fig.3 TG anal):sis 0f cr?fs—rt |
. X P S 32 me, FHRHFE 15 °C/min, E K ¥ 2 mm/min
i Fe H,0 1: 3
KMg 50, 5 - FeCl,- 7H,0 . H,0
50. 77% FeCl, 34. 4%
1 6 lig-IX1 i fiq-FX2
iq-] T crys-95C
FX2 .
lig-JX1 65 °C p
65 °C . .
) Table 6 Recovery percentages of principal metallic components
hq-JXI in wastewater /%
74.1% 92. 8%
Fe Al Mg K
94.0% 100% . 2 lig-JX1 34.1 27.5 16.9 77.2
lig-JX1 65 °C 70.0 63.0 57.2 96.5
3.2 lig-FX2 95 C 53.9 233 253 18.8
lig-FX1 crys-85C
38.69% 23.79%  H,0
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5 2~3100°C 1~2.3 1991
Nay o1 Ko 17 Mgy 00 Cag o9 Mng gy Alg o Fegs5  Cly lig-JX1 pH 0.14 r-JXI pH -1
FeCl, 74% 12 r-JX2 pH -0.07
GB4482 - 1993 | 93% .@
2
lig-FX2 HC1
10. 5% FeCl,
1995 .
lig-FX2
HCl
46.1% 76.7% Zinck and Dutrizac 1998 .
74.7% 81.2%
3.3 4
1
pH )
88.3%.
Shum and Lavkulich 1999 . 94 1%
70% 96.5% .
FeCl, 74% . 3
12 5
2K* +5Fe’" +4Fe’" +12S80;" +18H,0 — e
K,Fe:*Fe,” SO, ,- 18 H,0 1 4
K* +3Fe’" +2580,”” +6H,0 —
KFe, SO, , OH ,+6H". 2
1 2 @
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