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A Study on Utilization Method of Paper Ash in industrial Waste
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ABSTRACT

This study is an experimental study to investigate the possibility of the utilization of paper
ash as the cover, liner in waste disposal landfill and other construction materials. The sample
used in these tests was obtained from Daehan paper mill. A series of tests were performed to
evaluate basic properties, compaction, permeability, compressive strength, consolidation, leaching,
and CBR of paper ash. In order to investigate the soil engineering properties of paper ash, the
test results were compared with those obtained of fly ash. The results of unconfined com-
pression tests show that paper ash had a larger strength than the fly ash. Also, the maximum
dry unit weight of paper ash was approximately 59~76.9% less than that of the fly ash. It was
found from the results of leaching test that paper ash is classified as non-detrimental general
wastes according to the waste management law.
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Fig. 1 Grain-size distribution curve of paper ash
Table 1 Physical properties of paper and fly ash
Physical properties Paper ash Fly ash
Specific gravity 252 2.05~2.30
Uniformity coefficient 3179 1.7~20
Curvature coefficient 1.30 07~13
Effective size (mm) 0.0028 0.01~0.012
Percent [')assmg through the 558 5882
No.200 sieve(%6)
Liquid limit (%) 1054 -
Plasticity index (%) 153 NP
pH 106 752~847
USCS (uni i ifi-
( (unified soil classifi MH ML
cation system)
AASHTO classification A-7-5 A-4
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Fig. 2 Results of compaction test of paper ash
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Table 2 Compaction test results of paper & fly ash

Compaction method Paper ash Flv ash
Wor (%) 63.0 17.0~347
A method
7 amax (g/cm’) 0.861 1.12~1.46
Woor (96) 575 145~284
D method 3
7 amax (g/cm”) 0915 1.24~150
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Fig. 3 e-log P curve of paper ash

Table 3 Results of consolidation test

Materials Conilpresswn S\.Nellmg

index index
w=50.0%, 0.95 7dmax 0.120 0.041

Paper
" w=63.0%, 7dmax 0.132 0.045

as|
w=72.5%. 0.95 7dmax 0.138 0.047
Fly ash 0.06~0.14 -
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Fig. 6 Dry unit weight-CBR curve for paper ash
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Table 4 Chemical constituent of paper and fly ash
(unit : weight %)

Element Paper ash Flv ash

Si0z 37.20 56.69~56.97
Al03 26.05 21.36~24.86
Ca0 1849 0.95~2.04
FexO3 6.20 483~487
MgO 298 0.56~1.39
SOs 059 -

K0 048 0.65~6.31
TiOz - 0.79~0.84
P03 - 0.22~0.36
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Table 5 Heavy metal leached concentration

(unit : mg/!)
Examination item Stj;iaerd P::):r Fly ash
Cd 0.3 0011 ND
Pb 30 0.032 ND
Cu 30 0.002 | 0.0007~0.004
Hg 0.005 ND™ ND
CN 1.0 ND ND
(v 15 0.055 | 0.0707~0.216
As 15 0.001 | 0.025~0.055
Org P 1.0 ND -
Trichloroethylene 0.3 ND -
Tetrachloroethylene 0.1 ND -

*1) ND: not detected
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