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Basic Study on Boron Removal from Coal Ash by Acid Washing

Tomoko Jinno Hiroshi Kubo

Abstract

In March 2001, fluoride, boron, nitrate-nitrogen and nitrite-nitrogen were additionally stipulated by the
Environmental Quality Standards as soil pollutants. Then in July 2001, fluoride and boron were stipulated by
the effluent standard. This study aims at development of a technology to enable boron leachate concentration
from a coa ash landfill disposal site to meet both standards. Laboratory experiments were performed to
investigate the possibility of boron removal from coal ash by acid washing. Consequently, 1) elution of boron
was controlled by the pH of mixed washing liquid with ash and the amount of elution increased in the low pH
atmosphere, 2) boron in coal ash is efficiently removed by using dilute hydrochloric acid is used as the
washing liquid, and 3) washing in dilute hydrochloric acid neutralizes the alkali of the coal ash. Based on these
results, a basic washing process was developed for coal ash.
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Tabie 1 O0OOOOOOO
Physical Properties of Coal Ashes

E o 0o ooo oo oo oo
oooo oo oo 0o
0 0 O 20 75mm(%) 0.0 0.0 0.0
000 75u mO 2mm(%) 2.8 4.4 13.8
0000 0 50 754 m(%) 67.8 73.6 54.8
g 000 05u mO 0 %) 29.4 22.0 31.4
0o0oooo (mm 0.250 0.250 0.425
0oooo 0 14.3 16.5
0ooo 0 1.94 1.21
000000 (g/cn’) 2.203 2.279 2.393

Table 2 OO0DOOOOOOOODOOO
Chemical Composition and Minerals

ooo ooo oo oo oo
0000000240000 3.78 | 12.20 | 12.34
0000020000 1.30 | 7.16 | 10.44
000000 (mol/t) 0 539 | 2111
Si0, 61.3 | 56.1 | 55.1
AlL,0; 32.4 | 31.6 | 23.2
Fe,0 2.74 | 3.66 | 3.12
0 3/05 0 Na,0 0.13 | 0.45 | 0.65
0oXo) K.0 0.27 | 0.60 | o0.61
ca0 0.35 | 3.99 | 11.9
Mgo 0.24 | 0.95 | 2.55
S04 0.21 | 0.44 | 0.95
oo 97.6 | 97.8 | 98.1
Q:00 4+ ++ +++
(?(DDDDDD) M:0000 (AlgSiz03) +++ +H+ ++
L:0000000 (Cad) 0 + +
0000 |P:00000000 (M) 0 + +
0000 [A:0000000 (Casoy) O O +
:jrg E Ma:0 OO0 00 (FeOs) 0 N 0
R:000 (Ti0y) + + 0
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Table 3 000000 O0OOODOOOODOO
Elution Ingredients and Boron Content

0 O0000
a0 oo oo | OO0
Na 5.3 11 21
K 2.6 1.9 1.8
Ca 31 480 | 1200
Mg 6.1 | <0.05 | <0.05
T-Fe 0 <0.01 | O
Si 0 1.9 0
Al O 2.0 0
000 100 S0, 270 310 270
ooooo Cl 0.1 0.4 0.8
0 cd 0.011 | <0.001 | <0.001
CN 0.006 | <0.005 | 0.008
(mg/LO O Pb <0.01 | <0.01 | <0.01
pooois cr® <0.01 | 0.25 | 0.16
ooo As 0.16 | <0.005 | <0.005
T-Hg <0.0005| <0.0005] <0.0005
Se <0.0005| 0.12 | 0.010
B 1.0 9.1 2.2
F 1.4 1.4 0.8
NO5-N+NO,-N <0.05 | <0.05 | <0.05
pH 3.78 | 11.70 | 12.31
EC (mS/cm) 0.47 | 3.41 | 11.37
0000000 (mg/kg) 100 540 580

Table 4 OOODOO0O
Characteristics of Boron
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Washing Processing Factors and Experimental Conditions
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