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QUALITY CONVERSION OF POLLUTANTS IN SEMI-AEROBIC LANDFILL
LAYERS IN TERMS OF MASS BALANCE

Z3 S 1 G 12 O A -1 B R {1 BT o Sl
Sangchul PARK*, Tetsuya KUSUDA*, Takayuki SHIMAOKA**, Masataka HANASHIMA**

ABSTRACT ; Quality conversion of pollutants in landfill layers was studied through a four year experiment with
three semi-aerobic landfill model lysimeters in each of which different landfilling method was adopted. T-N cumulative
leaching amount in leachate for 4years reached 37g/t to 84g/t, and TOC 156g/t to 241g/t. Landfill layers become more
aerobic with higher air permeability in the layers, so that the T-N leaching amount could be decreased by 45% with
improving landfill layers to be aerobic, and TOC by 55%. Leaching amounts of Cl', Na and K were 60-70% of the
Total Solids. On the other hands, leaching amounts of heavy metals in each lysimeter showed less than 0.1% of the
total contents in the solid waste. Decrease in the wastes for 4years was less than 3% (23kg/t to 29kg/t), 53-68% of
which was due to leaching and 32-47% due to gasification. Consequently, by improving landfill layers to be aerobic,

the leaching amount of organic pollutants decreases and the gasified amount increases.

KEY WORDS ; Solid waste, Landfill, Lysimeter, Mass balance, Quality conversion.
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Table 2 Leaching amount and ratio of pollutants for 4ycars

Lysimeter A Lysimeter B Lysimeter C
Camponents gsle nt ﬁancry:l:%g/ 1) 5’?‘:::@ Fu‘enfli]r:?%g/l) ;‘;ﬁ:‘;:‘g ;f:‘r:?%g/ 1) akﬁ;c‘:‘ ;;‘g
(Lt_:aching /TS (%) (LL".QCh]ng ITS (%) {Leaching TS (%)
ratio (%)) ratio (%)) ratio (%))

T8 - 10700 100 9518 100 9350 100
VS - 1310 12 1242 13 930 9.9
T-N - 84 0.78 50 0.52 37 0.39
NH&N - 16 015 7.0 0.07 4.1 0.04
NO2-N - 0.90 0.01 0.81 0.01 0.63 0.01
NO3-N - 28 027 22 0.23 18 0.19
TC - 708 6.6 488 51 312 3.3
TOC - 241 2.3 163 1.7 156 1.7
1C - 467 4.4 325 34 293 31
CODcr - 649 6.1 528 5.6 482 5.2
Cr - 3360 31 3320 35 3060 3
Cd 22 0.003(0.13) 0.00003 0.002(0.11)  0.00002  0.005(0.21) 0.00005
Cr 296 0.02(0.007) ~ 0.0002 0.041(0.01) 0.0004 0.03(0.01)  0.0003
Cu 17078 0.18(0.001) 0.002 0.28(0.002) 0.003 0.05(0.0003)  0.0005
Fe 42373 0.58(0.001) 0.005 0.73(0.002) 0.008 1.3(0.003) 0.014
K 4011 1379(34.4) 13 1491(37) 16 1708(43) 18
Mn 755 0.10(0.013)  0.0009 0.07(0.01) 0.0007 0.07(0.01y  0.0008
Na 3192 1583(49.6) 15 1544(48) 16 1725(54) 18
Pb 882 0.04(0.005) 0.0004 0.05(0.01) 0.0005 0.07¢0.01)  0.0008
Zn 4355 0.07(0.002) 0.0007 0.04(0.001) 0.0004  0.04(0.001)  0.0005
Ca 20123 79.0(0.39) 0.74 41.1(0.20) 0.43 21(0.11) 0.23
Total 7193 67.2 6934 72.9 6865 73.4

*Tolal" is summation of the masses of T-N, TC, Cl, Cd, Cr, Cu, Fe, K, Mn, Na, Pb, Zn and Ca.
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Fig.11 Total and leachable content profiles of Ca, Zn, Cd and Pb
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MBI OBRSITBEMNERICRIBBAL T LA 055 2 &, §HROMNEICE LREED ON
BORECIEDLSHBORE-NRIZS O I EPFAROMWETIHZ EA E LRI DERZ R TR
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Table 3 Mass balance of solid wastes in lysimeters

A B C

W) A, B, CHi#~ 230, 257, 289kt TH - Filling solid wastes (kg) 5400 5438 5411
foo WPE (=4 W/ Wi 100) BEMEHIZ3% Recovered solid wastes (kg) 5279 5308 5275
LITT, 02 EE DI SNIEN - 7o BERIR decreased amount (kg) 121 130 136
WA O R RN SRR I d5 1 B 4 SE R o decrease ratio (%) 22 24 25
Wb BRE23% EHMED INTHED, AHRITEL Filled slag (kg) 893 3062 4879
THRBEOENRE SN, T OBILFERENOF. Recovered slag (kg) 890 3053 4859
VEOHS L, BIEKICEIDEREYE LU THE decreased amount (kg) 3 9 20
(Table 288 LicbO0HEEG (=TS/ A WX 100) decrease ratio (%) 0.3 0.3 0.4
TA, B, CHiEL 47, 37, 32%TH-7:0 ZDE| Total decreased amount (kg) 124 139 156
A0 LEERNG L, A, B, CHI&Z %57, 458, Total decreased amount (kg/t)-a 23.0 25.7 289
320 TH Y, METEEKSIEO O, A, B, CHl Total decrease ratio (%) 2.3 2.6 2.9
& 41, 32, 29%THote HALHEIZA B, C TS leaching amount (kg/1)-b 10.7 9.5 9.4
Hi% 4 53, 63, 68% T -7z (Fig 128K, 7k, decrease ratio (%)-b/a 46.6 37.0 324
ATFGE TEA ZALTA I o o BEZE 0D Bl Fe Gasificd amount (kg/-c 123 162 19.5

decrease ratio (%)-c/a 534 63.0 67.6

SIRHAKEEBIIRB LA bDEZELF N ED

* Weight is a drying base

=g
= Table 4 Mass balance of salts of solid wastes in lysimeters
=1
=}
- I ol Dreed Lt Ry
2 = S Lysimeter Component (2)-a (2)-b @-a-b) ()¢ (at;\)‘)/c
P 5 Wy Wy AW, AW i
$>8r 7
T8 S Na 17226 5699 11527 8546  1.35
= &
g 3 A K 21708 13578 8130 7444 1.09
Sy O
oo Y . ;
2 2 g cl 24993 8886 16107 18144  0.89
S 2 Iz ™
g / I3 2
# E 2 i Na 17226 8923 8303 8405  0.99
31 SN \'g E a0 . o
A ) 2 5 B K 21708 12202 9506 8122 1.17
j=}
/ = g § al 24993 9353 15640 18054  0.87
< / 1
Lysimeter ~ Lysimeter Lysimeter Na 17226 4996 12230 9308 1.31
B c c K 21708 9986 172 9221 1.27
Fig. 12 Decrease ratio of the decreased amount Cl 24993 8878 16115 16558 0.97

of wastes
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