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Development of Boron Removal Technology by Acid Washing of Coal Ash
—Examination of a Washing Liquid Circulation Use and Systematization—

Tomoko Jinno Hiroshi Kubo Takatoshi Tajima
Abstract

Since boron was added to soil environmental quality requirementsin 2001, writers checked the validity of
the boron removal processing technology by acid washing in an indoor experiment on coal ash and boron
Elution was found to exceed the standard. Since the coal ash after acid washing processing satisfied the soil
environmental quality requirements with regard to boron, and the alkali ingredient also decreased sharply, it
was shown that safety as reclamation material etc. improved. Then, an indoor experiment was conducted to
check the boron removal efficiency with repetitive use of washing liquid to establish an acid washing
processing system, and useful results were obtained.
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Table 1
Chemical Compsition and Minerals
R (10
1:2 11.32 8.3
(mol/t) 228
(mS/cm) 0.92
SO, 69.4 69.9
Al,O3 20.2 20.8
Ca0 3.44 2.74
Fe,0; 2.84 2.73
K,0 1.03 0.99
MgO 0.64 0.67
Na,0 0.51 0.5
SO, 0.28 0.05
98.3 98.4
Q: ++ ++
) M: ++ ++
++ Ma: (+)
228mol/t
SiO, 69% AlLO; 20%
CaO 3.4% Fe,0O, 2.8%
Table 1
4.1
Table 2
6.5mg/L 1mg/L
6
R 200mg/kg
3.
3.1
Fig.1
1) )1.5kg
0.1mol/L 5
2)
« ) 1
3) 2)
150mL
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Table 2
Elution Ingredients and Boron Content
R
(cd) | <0005 | o0.01 03
(CN) <0.05 1
(Pb) <0.005 0.01 03
(c®y | 0041 0.05 15
(As 0.064 0.01 0.3
(T-Hg) | <0.0005| 0.0005 | 0.005
(mglL (S9) 0063 | 001 0.3
(B) 6.5 1.0
46 (3] 0.61 0.8
(NO;-N+NO,-N) <0.6
pH 118
(Ca) 160
(SOy) 190
(@ <1
(mg/kg) 200

g S—

Fig.
Flow

3.2

H12

t@?

D

1

Diagram of the Coal Ash Washing Processing
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Fig. 6 Change of the Liquid and Boron Concentration
of Each Process (Fig.1 reference), and pH in
Coal Ashes Washing Processing
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pH6
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No.2 0.1mol
Na 20,000mg/L Cl

30,700mg/L Na" CI R



Table 3

Influence which Each lon in Washing Liquid has
on the Rate of Boron Removal
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No.
(9/L) | (mg/L) )
1 | 0.1mol 0 0 91.9
2 | 0.1mol NaCl 50.9 Na=20000 85.3
3 | 0.1mol CaCl, 55.5 Ca=20000 86.4
4 | 0.1mol MgClI, 2.5 Mg=300 91.3
5 | 0.1mol H3BO, 1.1 B=200 100
6 |0.1mol Na,S0, 3.0 S04=2000 89.9
7 | 0.1mol FeCl; 2.9 Fe=1000 91.3
8 | 0.1mol AICI, 6H,0 8.9 Al=1000 90.0
9 |0.1mol KCI 1.9 K=1000 87.6
AIK(S0,), AIK(S0,),
10 | 0.1mol 12H,0 9.2 5000 89.2
No.3 (Ca 20,000mg/L)
No.4 No.10
4.2.3 Ca CI
10
Fig. 1 CI
Ca* Fig. 7 Ca*
Ca2+ 1
5 Cl
pH 1
10
CI 25,000mg/L
Fig. 7 Fig. 5 Fig. 5
10
Ca®* CI
4.2.4
(Fig. 1 )
Table 4
4.3
4.3.1 10
X
CaO 78%
B,0, 1.4%

4.3.2

30000
—04—ClI
~ 25000 [{ - - & --Ca
—
2 n/u—n/n
© 20000
7 /D/U/-
15000
:u )j/n'
S 10000 /D/
- | e A- -4
© 5000 ¢ aAh A--A
0 —a———
0 1 2 3 4 5 6 7 8 9 10
Fig. 7 Cl Ca
Concentration of Cl and Ca in the
Liquid Before Washing
Table 4
Water Quality of Sampling Water
pH 6.1
cd  (mglL) <0.05 0.1
CN  (mglL) <0. 1
Pb  (mglL) <0.05 0.1
cr®  (mglL) <0.05 05
As  (mg/L) <0.01 0.1
T-Hg (mglL) <0.0005 0.005
Se  (mg/L) <0.01 0.1
B (mg/L) 0 19 10(
F (mg/L) 5.0 8(
Table 5
Elution of the Heavy Metal Sludge
1 5 10
pH 12.7 125 125 126
Cd (mg/L) <0.005 <0.005 <0.005 <0.005 0.3
CN (mg/L) <0.05 <005 <005 <0.05 1
Pb (mg/L) <0.005 <0.005 <0.005 <0.005 0.3
cr®  (molL) <0005 0006 <0.005  0.002 15
As (mg/L) <0.005 <0.005 <0.005 <0.005 0.3
T-Hg (mg/L) | <0.0005 <0.0005 <0.0005 <0.0005  0.005
Se (mg/L) <0.005 <0.005 <0.005 <0.005 0.3
B (mg/L) <0.1 0.18 <01 <04
F (mg/L) <0.5| <0.5 <0.5]
cr (mg/L) 150 340 190 227,
so,”  (mglL) <1 35 36 36
Ca
SO, Al
4.3.3 13 1
5 10 13
Table 5
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pH 12
(B)
(Img/L)
4.4
1t( R ) '
R R 1t 0.04t
Fig. 8 Fig. 1 0.an® 0,051
R 200g/t 409 160g
1t 5.1m®
n’ 0.4r®
0.1m* 0.05m°
0.1m° 0.7m°
40% 1.4t L’ 1.on°
409/t Fig. 8
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