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Abstract : It is for the purpose of investigating the tritium distribution in the leachates, the raw and
treated leachates and the condensates of the methane gas, which have occurred from domestic solid waste
landfills. Also it aims to measure the tritium distribution level on the colloid size of the leachates, the
raw and treated leachates. It was found that the major inorganic contaminants of the leachates were Na,
K, Ca, Mg, NH4"-N and CI'. The mean tritium level of the raw leachates of the investigated 13 landfill

sites for 6 months was 17 ~ 1196 TU. It corresponded to a several scores or hundreds of magnitude
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higher value than that of the normal environmental sample level except for two landfill sites. Also such

a high concentration of the tritium was found in the treated leachates and methane gas condensates as

well. Nevertheless it is important to emphasize that the tritium level which was found in this research

is about 100 times lower than the tritium limit for the drinking water quality. And most of the tritium

existed in the dissolved colloid of the leachate of which the colloid size is below 0.45 pm. Also,

according to the tritium analysis results of the leachates after filtration with 0.45 pm membrane filter for

some landfills, it is likely that some tritium of the leachate would be distributed in a colloid size over

0.45 (m. In general the relationship between the tritium and other contaminants in the raw leachate was

low, but it was relatively high between the trittum and TOC. However, the tritium content in the leachate

had no meaningful relationship with the scale, hydrological characteristics and age of the landfill.

Key words : domestic solid waste, sanitary landfill, raw leachate, treated leachate, condensate of methane gas,

tritium
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Table 1. Analysis results of the raw leachates for
domestic solid waste landfills

Site oH COD BOD Conductivity
(mg/L) (mg/L) (mS/cm)
A 7.52 4601 582 14.3
B 7.93 3898 682 10.21
C 742 2373 371 471
D 7.68 3372 659 15.51
E 7.68 4038 385 10.47
F 8.33 117 43 4.06
G 8.29 1840 342 17.45
H 7.36 649 64 8.37
1 7.98 322 123 2.44
J 7.52 753 45 5.53
K 7.98 492 86 8.48
L 7.98 4109 1058 15.69
M 8.11 179 125 1.80

Table 1. Analysis results of the raw leachates for
domestic solid waste landfills(continued)

+

Site TOC  Alkalinity SS TP NH,4
(mglL) (mgL) (mgL) (mgLl) (mgL)
A 4647 8035 824 14 1740
B 3322 4523 815 10.58 860
C 2138 2199 323 9.87 504
D 3562 5306 1910 12.88 1462
E 1715 6125 2350 10.24 168
F 198 1250 905 1.25 347
G 1490 10113 2320 8.45 1075
H 465 3713 270 1.28
1 920 190 185
J 1570 1743 240 7.94 470
K 2430 2905 150 9.16 689
L 4690 3757 1790 11.30 1176
M 430 621 110 5.63 28
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Table 2. Major metal compositions of the raw leachates
for domestic solid waste landfills(mg/L)

Site Na K Ca Mg
A 1707 1123 146 156
B 1445 892 41 178
C 380 250 155 54
D 1957 1239 194 187
E 2470 1345 107 157
F 411 321 45 72
G 1117 712 297 142
H 1528 968 179 118
I 1040 647 88 105
J 346 226 143 47
K 1582 1395 450 116
L 550 436 87 79
M 179 89 109 37

Table 3. Anion composition of the raw leachates for
domestic solid waste landfills(mg/L)

Site F cr NO,  NO; SO
A 94 1800 36 15 41
B 83 2156 3.0 6.35
c 35.8 257 23 212
D 113 3070 ND’ 2.1 56
E 2478 15
F ND 653 1.4 1.8 75
G 144 1294 120 ND’ 80
H 12 1620 38 2600 70
I 0.4 1490 ND 26 572
] 12,5 458 ND’ ND’ 8.4
K 130 1431 ND’ ND’ 90
L 02 667 ND’ ND’ 11
M 5 132 ND’ ND’ 2

ND": Not Detected
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Fig. 1. Relationship between the contaminants for the raw leachates.
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Table 4. Average tritium level of the raw leachates for
domestic solid waste landfills
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Table 5. Analysis results of the raw leachates and the

methane gas condensates for domestic solid
waste landfills
COD BOD NH, Conductivity
Sample
(mgL) (mg/L) (mg/L) (ms/cm)
Raw leachate 3940 1065 890 8.05 8.76
A
Condensate 166 55 482 7.87 2.72
Raw leachate 4736 430 2639 7.10 18.2
B
Condensate 440 25 1435 7.02 4.62
Raw leachate 5428 1044 1646 7.65 16.5
C
Condensate 431 58 569 7.11 2.46
Raw leachate 735 33 490 7.63 5.88
J
Condensate 60 3 253 6.92 1.70
14001 [l Raw leachate

2] Methane gas condensate

Landfill

Fig. 3. Trtium level of the raw leachates and condensates
of the methane gas for domestic solid waste
landfills.

Apgt wtol] oJshd 7k~
7620 TURE A&49] Hit
2=319Atk. &3 ColemanS©]

P e

N
E)
lo
A
o,
oz

Amel #AET} 7] wWEe MErks $E5) A4F
Fa BEE YRS FTAY WFSLe BEFED
AN 5 Q7] Wl



o~ * 2= =Z =
260 B - AN - 2T - AT - HYE
10000 6000
h [ ]
. 5000 - "
8000 . .
-
9 L]
- .
> 4000 - .
£ . -
Z.6000 . i
Q <I [ ] n
Q - D 3000 o
3 £
u la) |
0 4000 . - o)
> O 2000
2
£ -
3 . 1
X 2000 "
< . 1000 .
H [ -
4 n
1 m =
o L[]
0 M T M T M T T T T 0 M T = T T M T T T T
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
Tritium(TU) Tritium(TU)
(a) (b
1200 7000
- .I . n
1000 6000 -
5000 -
800 - | T . "
—_ —~ 4000
<| <l [
D 600 . > |
E . £
a o 3000
o = le) u
@ 400 4 - = 1 - .
2000 |
n
am [ ] . | ull [
200 u 1000 4y ™
o u n
n L
n . ™ - h . -
0 T T T T T T 0 T T T T T T
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
Tritium(TU) Tritium(TU)
(© @
L] -
4000 2
n
L} e
n
20 |
3000 -] =
E | n
o = .
—_ 2 454
] €
<
=) } -
£ 2000 g 1
[} [ ] _,3 n "
@ S 10
kel at
g S
L ] 1 [ ]
1000 A " O
[ 54 L] [
L n [ ] - L ]
n
g " =
P * - .
0 T T T T T T 0 T T T T T
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200
Tritium(TU) Tritium(TU)

©

®

Analytical Science & Technology



BNV NG AEF) HErE B 261

3000

2500 3500

3000
2000

2500 u

o . - 4 1 . - .
E 1500 2 2000 4 .
Z . 5 |
™ L] 1500 - F
Z o0 " .
L |
[ ] 1000
]
500 mmm . 1 " -
. 500 .
m n o '.. .
0 o 100 600 80 ) . 0 200 400 600 800 1000 1200
0 200 400 600 800 1000 1200 1400 TI'ItILIm(TU)
Tritium(TU)
® (h)
Fig. 4. Relationship between the tritium and contaminants for the raw leachates.
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