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Table 1. Composition of municipal refuse

Taipei Kaoshiung  Kyoto Europe
1985 1985 1981 1976

Composition (%)*

Combustibles- 81.5 85.4 88.3 78
Cellulosics 335 35.7 31.9 43
Rubbish 28.5 20.5 434 18
Plastics 19.6 29.2 13.0 17

Incombustibles 18.5 14.6 11.7 22
Metals , 8.2 1.8 49 11
Sands,ceramics 10.3 12.9 6.8 11

Chemical composition

(wet basis)%

Moisture 55.3 57.8 48.0 25
Ash 14.5 16.1 17.6 20
Combustibles 30.2 26.1 16.4 55
C/N ratio 39.0 43.0

Heat of combustion (Kcal/kg)  1290.0 981.0 1372.0 2340

* Of Taipei and Kaoshiung calculated from drybasis.
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Table 2. Some physical-chemical characteristics of sludges and composts

Sludge Compost
I II III 1A% v VI

pH 8.50 7.40 4.20 6.10 7.30 7.50

(dry basis) (%)
Organic substance 28.80 25.30 12.10 26.30 16.40 22.00
N 3.87 4.24 3.61 2.03 1.08 0.91
P 1.05 0.84 0.76 0.81 0.96 0.74
K 2.02 1.01 6.10 0.10 1.72 0.16
Mg 1.37 1.20
Fe 242 220 2.74

(dry basis)(ppm)
Mn 576.00  239.00 29500  755.00 950.00  437.00
Cu 1089.00  135.00  443.00  505.00 1053.00  1038.00
Zn 993.00 1947.00 3160.00 2431.00 1039.00  485.00
Pb 86.00 79.00 169.00  119.00 79.00 65.00
Cd 18.00 16.00 7.00 8.00 15.00 8.00
Cr 54.00 37.00 71.00 56.00 194.00
Ni 76.00 77.00 72.00 89.00 76.00
C/N ratio ~ 4.30 3.50 2.00 8.20 8.80 14.00

*L1LV from Ref. 32 , sewage sludge, same heat-treated, and compost from Kaoshiung, respectively; III. IV.VI from
Ref. @ , sewage sludge, municipal sludge and compost from Taipci, respectively.
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Table 3. Relationship between concentration of cadmium in vegetables and soil (mg Cd/kg soil)

Vegetables Cd in dry soil, ppm
1.4 28

Pea 0.05 0.96
Cabbage, savoy 0.11 0.59
Cabbage, green 0.13 0.42
Cabbage 0.17 1.13
Fennel 0.28 1.70
Green omion 0.30 1.75
Beet, red 0.31 1.23
Black salcify 0.37 3.25
Carrot 0.42 2.00
Lettuce 0.59 7.44
Celery, tuber 1.04 523

1)Kloke, 1984, Biologischen Bundesanstalt Berlin %
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Table 4. Ciritical concentration of heavy metals in soils and sludge in Germany and in compost

in China
Soil Sludge Compost
ppm
Pb 100 1200 150
Cd 3 20 5
Cr 100 1200 150
Cu 100 1200 150
Ni 50 200 25
Hg 2 25 2
Zn 200 3000 500

*After LAG-Abffall, Gemany, 1982, ® and
**Chinese National Standard.
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Table 5. Relationship between sludge application rate and amount of manganese uptake (mg
/plant ) by soybean plant at various growth stage

Application rate 30day 50day 70day 90day
(%) of soil pH Mn pH Mn pH Mn pH Mn
0 5.56 215 5.13 555 5.17 657 5.23 1665
S 5.94 222 4.64 994 4.29 2575 431 2126
10 6.42 227 4.67 1358 4.25 3501 4.15 2947
20 0.58 658 4.78 2345 4.53 3270 4.08 3444

Refer to table 2, sewage sludge (I),from (2),
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Table 6. Influence of sludge application on the soil reaction, root system and growth of soybean
plant and the content of zinc in plant?

Growth, g/plant. Zn Content, ppm.
Application rate % pH
Root Whole plant Root Whole plant

Check 0 5.85 0.81 16.98 252 141
Municipal sludge(IV)

10 5.38 0.89 21.48 289 372

20 5.19 1.16 2428 526 536

30 5.02 1.00 25.09 829 591
Sewage sludge(1I)

10 5.38 0.63 16.00 199 244

20 5.18 0.56 13.97 383 325

30 5.57 0.56 15.55 326 347
Refuse compost(VI)

5 6.93 0.82 18.04 219 162

1) Soybean plant analysed after 120 day pot culture® , sludge & compost rf. tab. 2.
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Summary

As a consequence of urbanization, most of the population is concentrated in the cities. Their
product of living, known as municipal refuse, is in fact a tremendous resource. Combustible
component of the municipal refuse can be transformed into compost and/or sludge. The com-
post and sludge obtained from municipal refuse is fundamentally useable as soil fertility amend-
ing material. To return these material to the field is logically the reasonable way of municipal
refuse disposal,but only under such presumption that compost and sludge are of reasonable qual-
ity apt for agricultural purpose. Only with strictly classified garbage collection system and sepa-
rated sewage system can fulfill this demand. At present time,the municipal refuse compost and
sludge contain quite concentrated heavy metals,so that the amount of compost and/or sludge to
be used should be restricted,not to surpass the allowance limit of the concerned soil. For this
reason,the quality of compost and sludge and the soil analysis have to be constantly supervised.
On the other hand, the dispersability of compost and sludge in the soil is poor and the sludge
can be easily decomposed in the soil which can usually cause extreme acidity in the vicinity of
sludge particle resulted .from nitrification, and the acidification promotes the bioavailability of
heavy metals. To avoid the crops from absorbing excess amount of heavy metals, the application
rate of siudge has also to be restricted.



