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SYNOPSIS : Recently, coal ashes which are increasing annually are buried in ash ponds as industrial
wastes. However, buried coal ashes can pollute ground water and ground due to leachate from coal ashes,
which are serious environmental problem. Even though a lot of researches on recycling of coal ashes have
been conducted, only 15% of coal ashes are recycled up to now. And those recycled coal ashes are not
bottom ashes but fly ashes. So in this study, it was proved that Bottom Ash can be used as an alternative
material to O.P.C(Ordinary Portland Cement) according to laboratory test results and test field construction.

Also bottom ash is more economical and environmentally friendly than O.P.C.
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2.1.1 Fly Ash

R E%‘EM Aatarh AAFAE A o A A, T HEs) FAPFe] 75~
&t i 0.1mmolske] 47dE ZE=th Fly Ashe] Q=®¥+= 1~100me] R 9l

aL, 1 2-&%‘76‘% 20~30m= 7] AME 973} vzt 7] JXA7] el a2 e] 9l ut
2} A7) Aol 7 v =T 7000cr/g 01739 gl BE mB =2 eI T

Fly Ashﬁ EELEE Si09 e 3 2E5d A4S Aiste Fadateln FagES] fAY
el & dFS VY. dRtFor EEREVL AAAIZAYES] W Al @eFFe] SIS 2 deHA
uk 927} u]/ﬂ]f?u o7 FAYE WollA aAA el TS FAANA FoEA FEAS T
Stk Fly Ash7t SAEZSAR AL o] FAES 545 M & A A
o F7pAQ S ES wE7] wWiEelth Fly Ash %‘X}% AHIE 3tz 2 A
Ca(OH)2%} Hb-g-8te] AIHIE F3les %ﬂ*lﬁfﬂ el F7NAEE STHA Fe =
Fly Ash §#ke] 212 SiO 9k 473} F-4k= <l Ca(OH)7} J%’B‘}O% C-S-HF 8 &ES s XE5S 1
ol oM F77F=7t S3%H

(e}
(@]
]
o
ki
i
N
>
Of

2.1.2 Cinder Ash

nEEAL B Aavtart BU)dDr|s de] 5& B3 o dalete] AHE M@=, &
Aers] o] 5% FJErb BART gEE 0.1~10mm HE § 9 X

H ’ =
60% ©14 ¥ tedz JAso] Axdis of 720kef/m? FLER ol , BH|E ) =
of Un gtgyo] 53 AR % AUH T ZZFY 535 2 T3 dY AsHE AE =4

, 3} Hof PR ZAsH=

w 0~15% A=7} #AS}, o5&

1~10mm AHXo JAWLAE zZton JrEEE =3I JIF3 F3de]l 44 0.1~1mme JA7F
A= =

=)
M
au)
rO
[
T
ne
4,
Lo,
Y
o
K3
(Y
Q‘L
rot
ofo
ao
oz
U
Lo,
1%
z
ot
N
N
l
— o%

- 1076 -



Aoz A thgdolr] wjiEo] H]Fo] 1.9~2.3 AES WHZ AWk EAld H]& 7FHT}E Bottom Ash
S 0, Tolal AA L] 80%0l & AT ol e LIS whes 4o

£ 2AR AES B 49 AnEe] F o3 wAsE CaOH), Ca®tet Si0,, ALO,7H W
- C-A-HE A3 g7]7bel] mssle] Fwg wasic),

3.1 7|22 HAIE

HoAqto A o] fH T st ol ¥AE Bottom Ashol HEXEWASAWHE, FE FIE
7123 Bentonited] 7| EE4AIHS FASAY. g V| EEAAAFEY e 5 AlY, HlE A
W, ARRA AW, 2ARA A, AEH Y, 2D ole @ NEEA AW ARE Fo] BALF
wol o) ARHD o
E 1L 7IEEAAE A9

A = w (%) GS LL (%) PI (%) #200%394E (%) USCS
Bottom Ash (&+hH 10.5 2.32 N.P N.P 2.1 SW
Bottom Ash (%) 10.5 2.32 N.P N.P 100 SW

< = 16.9 2.63 N.P N.P 82.1 SW
= 3 = 15.7 2.62 N.P N.P 75.4 SW

Bentonite 5.7 2.30 295 221 89.2 CH

—EE —Z23E
— Bottom Ash(2& —0.P.C
—O.P.C+Bottom Ash(2 &) — 8 E (2 Y)+Bottom Ash(2 )
—Bottom Ash(& Ht) — Bentonite
100 &
\\“
80 7
S
o
2 60
-
=z
S 40
[any
g
20
0
10

Botiom Ashel 364 4lsh 8409 bod A4S s} HRPLRA D 4B AL &
BeASet. AR AR E019 Bottom Ash ARE B F No. 20041% FAB AR T 4%

- 1077 -



o EFBPLY Hsel U AR AFH] Aste] FEE §2292 FUAAL. e E 2
oA A%E e Aolw, ¥ 33 4b FHE §EAEARE el Rold. melA o
8% B3 r B /)Fel AT oz pYHYL, FA

pul

—1> r\r

N=Xse A B axE Aoz Yelua 9do] Bottom Ashe)
OgEANZA L] o]&d A TAE §lS oz JdEHAY
¥ 2. speRAAY Ay
== .
KB (%) S Si0o, AlLO, Ca0 MgO Fe,O, MnO
O.P.C 22.00 5.53 65.00 1.42 1.01 1.53
Bottom Ash 55.90 24.17 1.01 1.34 777 0.22
Hwangto 50.29 24.08 3.05 1.28 3.81 0.04
Weathered Soil 49.82 30.27 4.09 2.02 2.98 0.17
Bentonite 63.70 19.82 0.92 1.09 2.65 1.09
X 3. YAEY TEE £EAY A9
Heavy Metal CN Cu Cd Pb As Hg pH
tandard(mg/1) -
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O.P.C Cement Paste 3 Core Samples 2 Core Samples
Bott Ash + OPC Cement
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Soil Type Mixt.ure Compressive Stength

0.P.C(kg) Bentonite(kg) Water(l) (kgf/em®)

Clay 250~450 5~15 400~800 5~30

Sand 250~400 10~20 350~700 10~80

Sandy Gravel 250~350 10~30 350~ 7700 20~100
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