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Assessment of potential environmental impact from fly ash landfill*

Lee, Sang Hoon
Department of Environmental Sciences, The Catholic University of Korea

Abstract

Fly ash, by-product from coal fired power station, has long been regarded as a potential
contamination source for heavy metals and inorganics due to their enriched concentrations and
associations with particle surface. Feed coal and fly ash samples were collected from two power
stations; Yongdong deliang with domestic anthracite coals and Boryong with imported
bituminous coals. The coal and fly ash samples were analyzed for chemical composition and
mineral components, using XRF and XRD. Batch leaching experiments were conducted by
agitating samples with deionised water for 24 hours. Anthracite coals are generally higher in Al
and Si contents than bituminous coals. This is due to the higher ash contents of the anthracite
coal than bituminous coal. The chemistry of the two fly ash samples shows broadly similar
compositions each other, except for the characteristically high contents of Cr in anthracite coal
fly ash. Leaching experiments revealed that concentrations of metals gradually decreased with
leachings in general. However, measurable amounts of metals were present in the effluent from
weathered ash and the samples subjected to the leaching procedure. These metals are likely to
indicate that the metals in fly ash were incorporated into glass fraction as well as associated
with particle surface of samples. Dissolution of aluminosilicate glass would control releasing
heavy metals from fly ash as weathering progresses during landfill with implication of possible

groundwater contamination through fly ash landfill.

Key words: Fly ash, Goundwater pollution, Heavy metals, Leaching
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H 1. MEH Y MERS SEStE
Coal Fly ash Coal Fly ash
% BR YD BR YD ppm BR YD BR YD
SiO, 849 15.17 55.20 4727 Co 11 5 53 8
ALO; 347 11.03 19.86 29.15 Cr 19 39 95 498
Fe,0; 149 1.54 9.70 441 Cu 13 39 66 109
MgO 0.16 0.24 1.18 0.66 Ni 41 22 174 72
CaO 0.56 021 372 0.54 v 38 62 147 157
Na,0 0.05 0.07 028 0.16 Pb 6 28 29 68
KO 0.15 1.35 097 3.87 Zn 21 34 93 97
BR: 2%, YD: 9%
WA A UEhb: 5 ANHOR RAus o
o ZE% WPl BUHE 1), QA7) HE Cr AF MBULES YEAI e
S Wshe B GEAR BT 9437 QAFE SAS T AU AE A
7 ASSE QABEI BUTHE 2) ok W ¥ mURE A% JAFL Bl o)y
4TS EWFVS AAE AHT AHHY @ EETE S MUY 948EE b5
5% Cu Pb, Zn 59 9250] 204 3 3% £ 9% ¥ty @ 5 9or 53 pH Eh
o FERol Welth @ GE Huslel A ¢ 270 nel 94 SBEE 0 Age e
o FEE YAIAE AL RRN 23 ¥ @rpIww
o P BAn FAR FARS A A
Ask U Aussh 29 fAel 4UE 4 3 @EEM 9 BAAS
B3e) A9 oA drdslel BE SEWsE
Aol wolx] 97 slow] ot cro] Mg wan A ARZAE & Dol e 95
A EYHE SAPEA B S8 53 o A5 A pHZ} 743004 9317FA¢] &g
Q) WEo AyEn Ty g Ax  8F HOIE H Hse BRARE 1095604
O 2 A N YUY HEQ me g7 120090 02 YIRS Boly ol
Bl F2, EYHUS 7FeA el o Fest 9EE §F 5L U AvASe] A4 &
E EgaEe] 21 MsAE 2 Ao® vy ARSI ARSIl PEAIRE FIHTS
H 2. A IO ME MEH SIEIEA Hin
BR YD BR YD
% <90 micron | >45 micron <90 45> ppm <90 >45 <90 45>
SiO, 58.73 5695 39.90 50.85 Co 25 65 5 9
ALO; 18.08 2147 2191 3255 Cr 82 102 635 522
Fe,0; 5.79 10.69 340 4.86 Cu 39 83 63 154
MgO 0.74 1.32 051 0.75 Ni 100 210 54 83
CaO 205 401 037 053 \% 100 164 113 178
Na,0 028 0.28 0.11 0.18 Pb 20 47 21 90
KO 092 0.99 290 436 Zn 58 123 37 137
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457
59
31
25
27
24
14
1668
1089
680
461
1832
1352
944
603

uS/cm

pH
743
7.78
7.80
7.69
931
8.33
798
794
1201
1095
1138
11.18
11.87
11.07
1142
11.27

60.7
145
295
28.1
49.1

5.7

00

00
528
915
320
549
309
230
172
15.6

Zn

12

0.8
04

0.7
04
00
0.1
33
00
00
19
00
14

Pb
03
0.5
03

ug/l
cd
13

08
15

02
09
1.1
1.1
0.6
00
0.6
00
03
00
03
02
12

Fe
02
140
36
1.5
33
10
04
00
13
00
00
14
30
02
1.6
09

00
15.1
6.5
80
00

Cu
399
438
255
292
675
375
144
3.1
195
438
170

540
2.1
23
0.7
26
13
1.5
00
1067 4
1513
55.1
59.6
1468 4
84.5
1199

582

Ca

14
09
0.6
0.6
1.6
0.7
0.7
0.6
0.6
0.6
0.6
0.7
0.6
0.7
0.6
0.7

Mg

mg/l

92
04
10
00
14
09
00
2.5
19.8
1.8
12
0.7
154
39
0.7
00

Na

49
0.8
0.8
23
13
03
0.8
44
1.8
02
0.7
1.7
115
1.6
24

11.1

Unit
YF1
YF2
YF3
YF4
YW1
YW2
YW3
YW4
BF1
BF2
BF3
BF4
BWI1
BW2
BW3
BW4

YF: & = fresh, YW: %5 weathered, BF: H.%fresh, BW: B & weathered
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30 MBS AHEete @ Drax sk A T Me3lE wgein wEgy d48 F=
i MHT AEE T FENY AHE D A AHT AEFAEE ATt Mas] £%
ST A FH R Ask o g dFEo] £EE HWEH AR A&
AZolA 22t AFH G AR - Askre] s o] i A AR FAHET
3 Aes] sejele] AR vasiit gEst FEsHE A FNA AHE Sl 3A
o] A it AAH R FAHH 27 FH AxF, Aetre] setRAde w9
FR Ae 4 & 11 Q| dlas AusE AFolA Ae3] §E24AS Tt IS AEF
<3 At on waa es]e saet £ A58 53 FARSIATH Y 2, 8 4). AZ o
H sele duUE SAS e viee sk A7 58t 24909 AR Hele A
25E AMEAEZ I v (Bottom ash)E 7t = HE Y olFd mE T 34 o AAE
H 4. Nol=, NET 2 SEANE ZoHIn .
Unit: mg/l
As cd Cr Cu Hg Pb Cl- NO3’ SO4*
0.INHCI 1772 0.041 3086 1.141 0014 0079 | 59300 1060 1920
=] &< 0.004 0.001 0.005 0.006 0.000 0023 27 6 8
ARG 0013 0.001 0.005 0.005 0.001 0.005 821 23 107
Shurry 0011 0.001 0.005 0.006 0.001 0.005 25220 560 2880
A& 5 nd 0014 0.003 0.128 nd 0.028 - - -
df1** 0.140 0.120 0.300 0.100 0.220 0.150 6.1 08 492 4
dwl™* 0310 0010 0010 0010 0010 0.020 73 243 175
mw1* 0.180 0.070 0.060 0.060 0010 0010 32 24 21.1
Drax* 0.004 0.030 0.170 0.020 0300 0.370 200 87 3305

#2342, %% Drax fresh, ***% = Drax 17 vl 7, #% Meaford 4013 W&, ##% = Drax W &5

100000

10000

— 0INHCI
1000 — X3}
— Aug
100 —=— Slurry

10

(

(mg/1)

5 _

oo !
01
001 |

0001

00001 , ‘ . ‘ . . . . . ;o
As Cd Cr Cu Hg Pb Cl- NOs sos& ©

D8 2. Ndk=r, RES Y &&210| ZAHIW Finger diagram
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