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Development of Boron Removal Technology by Acid Washing of Coal Ash (Part3)
— Development of Direct Dehydration Method —
Kazuki Ide Tomoko Jinno Hiroshi Kubo

Yuji Sato Akira Shimmura
Abstract

Boron in coal ash may become a problem because boron was added to soil environmental standard in
2001. There is possibility of boron elution exceeding environmental standards for soil when the coal ash is
used as ground material for reclamation. Authors confirmed that the boron of coal ash was removed by acid
washing, and to making Elution lower than the soil environmental standard in a laboratory experiment. In
addition, a small-scale model plant of 0.5t/day was made and its applicability was confirmed. The aim of this
study was to improve and lower the cost of the wash system. As a result, it was confirmed that a low-cost
system was achieved, a suitable washing condition for this system was selected, and elution of boron satisfied

the soil environmental standards.
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Table 1
v 5 - Properties of Coal Ashes
H “ T “.:. .............................................................. A B C
(g/cm®) 2.147 [2.320 | 2.144
< 0
EETE | - i O 2m ) | 0 [ 0 | 0
...... J1S A 75pam 2om(%) | 4.6 2.8 8.5
g 1204y  |5HM_75um()f 84.4 | 92.5 | 83.2
v Spm (%) | 11.0 | 4.7 | 8.3
Si0, 75.3 60.6 | 66.7
Al,04 16.1 23.8 | 24.1
Fig. 1 Fe,0, 2.81 7.13 | 1.55
. Ca0 1.64 2.47 | 4.07
Direct Dehydratuon Method X(m) TiO, 0.71 1.05 | 1.48
Na,0 0.46 0.55 | 0.25
K,0 1.28 | 2.70 0.35
MgO 1.04 0.93 | 0.53
S04 0.19 0.28 | 0.34
99.5 99.5 | 99.4
H 12 12.1 8.9
3.
EC(ns/cm) 1.37 2.33 0.45
(mg/L) | 5.7 12.0 2.5
Table 1 A 46 ) (mg/L) | 0.014 | 0.018 | 0.170
B C (ng/L) | 0.093 | 0.074 | 0.240
2.1 2.3g/cn? (ng/kg)| 190 | 380 79
(mg/Kg) 9.8 36 19
Si0, 60 75% Al,0; 16 25% Fe, (mg/kg)| 1.4 1.6 4.3
0, 1 7% Ca0 1.6 2.5% pH (ng/kg)) 50 79 92
A B 12 C 9 1mg/L 0.01mg/L
c ca0 A B 0.01mg/L 0.8mg/L
@
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Test Flow of Extraction and Direct Drying System
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The Relation between the Amount of Addition of Relation between the Amount of Addition of Acid,
Chloride and Sulfuric acid, and the pH (ash B) and the rate of Boron Extraction
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Relation Between Rinse Water Volume and
EC,pH,and Boron Concentration
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Table 2

Physical Properties before and after Washing
g/cm®) 2147 | 2320 | 2144 | 2.130 | 2.300 | 2.146
0075 2mm(%) 4.6 28 85 15 06 -
5 75um(%) | 844 | 925 | 832 | 764 | 692
<5um(%) 11.0 | 47 8.3 221 | 302
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C

Photo 1

SEM Pictures of Coal Ash before and after Washing
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Fig. 9
Comparison of the Chemical Composition between
before and after Washing
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Removal Ratios of Heavy Metals on the Processes
of Wash and Rinse
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