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CO: and CH. evolved from soil-composted sewage sludge mixtures.

CO: evolved; #1,”g—sample

Soil: compost

CH. evolved; nl“g—sample

(incubation Incubation time (days)

Incubation time (days)

condition)” 1 2 3 5 8 12 1 2 3 b} 12

100 : 0 (AO) 31 88 154 286 464 612 12 48 167 2330 10770 11870 ‘

(AC) 31 83 107 206 326 316 12 56 191 2050 11360 17240

(BO) 159 287 372 498 620 715 12 18 31 64 69 102

(BC) 159 246 289 361 432 430 12 15 144 627 3140 13830

97.5:2.5 (AO) 30 84 151 284 453 621 16 89 254 2840 14090 16750

(AC) 30 79 122 204 290 313 16 116 304 2370 12440 28260

(BO) 147 285 391 562 765 953 21 46 70 702 739 780

(BC) 147 227 287 361 429 471 21 16 101 082 979 11990

9% : 5 (AO) 31 84 148 270 430 594 20 88 232 1620 10820 16690

AC) 31 77 116 208 289 341 20 111 284 1940 9850 24590

(BO) 167 302 405 572 820 1050 13 18 28 47 93 78

(BC) 167 221 274 361 410 462 13 18 69 133 864 9110

9 : 10 (AO) 31 84 153 268 444 998 29 110 273 1390 9400 28850

(AC) 31 87 126 212 334 342 29 112 313 1720 8010 23300

(BO) 179 290 432 615 857 1120 18 31 46 53 67 123

(BC) 179 246 286 351 420 422 18 18 41 141 728 7610

75 : 25 (AO) 33 89 153 289 490 728 36 105 176 400 1130 4610

(AC) 33 78 100 201 266 283 36 128 190 432 1610 4580

(BO) 162 317 455 657 953 1190 12 21 32 39 47 20

(BC) 162 226 239 321 343 349 12 21 37 41 51 127

50 : 50 (AO) 28 72 122 230 416 648 18 35 53 73 125 235

(AC) 28 56 83 161 178 207 1227 43 64 110 260

(BO) 127 255 384 565 810 989 1217 26 33 38 23

(BC) 127 155 175 209 242 247 12 1 16 13 18 76

0 : 100 (AO) 18 43 80 172 308 460 8 12 19 25 30 39

(AC) 18 35 49 75 88 96 8 6 11 9 8 10

BO) 36 88 154 254 373 482 10 15 28 35 39 93

(BC) 36 o7 66 83 119 119 10 9 16 8 2 93

* A,B,0 and C indicate incubation conditions: A, incubated at water-logged condition. B, incub-

ated at field-moist condition. O, Headspace air of flasks containing soil-compost mixture
was exchanged with fresh air every 2 or 3 days. C. The headspace air was not exchanged to the
end of the incubation experiment.
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Fig.1 Effect of the amount of compost added to soil on the evolution of

carbon dioxide and methane.
AO, AC, BO, and BC were the same as those indicated in Table 1.
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Table. 2 Organic acids and CO. formed from soil-composted sewage sludge mixtures.

Organic acid

Incubated at water-logged condition

Incubated at field-moist condition

Soil : (mme,100g-sample)
compost or Incubation time (days) Incubation time (days)
CO0:(ml/g-sample) 0 4 9 18 28 44 0 4 9 18 28 44
acetic acid 0.06 4.7 2.2 3.1 1.3 0 0.06 1.4 2.1 2.2 2.7 0.80
propionic acid 0 0 0.45 0.44 0.48 0 0 0 0.40 0.41 0.47 0.20
100: 0 iso-butyric acid 0 0 0.36 0.39 047 0 0 0 0.32 033 041 0
n-butyric acid 0 2.7 2.6 2.3 1.9 0 0 2.5 2.3 1.0 0.8 0
CO: 0 .35 1.00 045 0.35 080 0 .35 0.95 0.70 0.55 0.90
acetic acid 0.12 0.78 6.7 2.5 1.4 0.40 0.12 1.68 3.6 5.0 5.1 0.55
propionic acid 0 0 0.48 0.46 0.43 0 0 0 0.46 0.51 056 0
90: 10 iso-butyric acid 0 0 0.31 0 0 0 0 0 0.26 0.29 029 0
n-butyric acid 0 0.02 015 0 0 0 0 0.60 0.55 0 0 0
CO: 0 1,35 1.00 0.90 0.70 100 O .30 0.95 0.80 0.60 1.10
acetic acid 0.12 3.9 6.6 2.8 1.6 0.70 0.12 3.45 6.1 6.7 5.8 0
propionic acid 0.10 0 0.51 0.22 0.47 0.42 0.08 0 0.56 0.55 0.52 0
75: 25 iso-butyric  acid 0 0 0.27 0 0.11 0 0 0 0.31 0.29 0.25 0
n-butyric acid 0 1.45 0 0 0 0 0 1.45 1.1 0 0 0
CO: 0 1,35 1.10 1.25 0.60 1.00 O 140 0.85 0.75 0.60 1.30
acetic acid 0.17 3.65 5.6 5.1 0.45 0 0.17 3.1 4.5 4.8 5.9 0.4
propionic acid 0 0 0.58 0 0 0 0 0 0.62 0.56 0 0
0:100 iso-butyric acid 0 0 0.12 0 0 0 0 0 0.27 0 0 0
n-butyric acid 0 0 0 0 0 0 0 0 0.35 0 0 0
CO. 0 .00 1.20 1.20 110 150 0 .10 100 0.75 0.70 1.35
6 [- water—logged condition 6 - field~ moist condition
41 . . 4 . .
acetic acid ¥ acetic acid
o0 v
O .
S 2 Incubation 2
3 time(day )
E
_'g 0
(o]
.2
] —2 Incubation
£ n~butyric acid time(day)
o n—butyric acid y ¢ imetday
-4} —4}F
—6 L — gL

Fig. 2 Effect of the addition of compost to soil on the formation of acetic

and n—butyric acids.
O, A; soil/ compost=90,10, @, A ; soil, compost=75,25.
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Table. 3 NH.—N (mg.” g-sample) formed from soil-composted sewage sludge mixtures.

Soil: Incubation time (days)
compost 5 10 21 30 40
100 : O 0.10 0.12 0.14 0. 16 0.16
9% : 5 0.62 0.62 0.63 0.48 0.53
90 : 10 1.14 1.13 1.10 1. 20 1.22
% 25 2.75 2.72 2.67 2.79 2.82
50 ;. 50 5. 50 5.32 5. 62 5. 48 5.36
0 : 100 10.1 10.0 10. 2 10. 1 10. 4
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Table. 4 Effect of composted sewage sludge additions on mineralization
of organic nitrogen compound (casein).
NH.-N formed (mg. g—sample)
Soil :
compost Incubation time (days)
5 11 16 22 32 53 75 90
100: 0 a,B" 0.4 0.61 0.359 0. 63 0.64 0.64 0.952 0. 53
99: 1 a 0. 60 0.72 0.75 0.74 0.75 0.75 0. 48 0.55
B 0.38 0.50 0. 53 0. 52 0.53 0.53 0.26 0.33
9: 5 a 1.27 1.39 1.33 1.38 1.39 1. 45 1.24 1.29
B 0.18 0. 30 0.24 0. 29 0.30 0. 36 0.14 0. 20
90:10 a 2.11 2.15 2.08 2.15 2.18 2.24 2.27 1.78
B 0.00 0.00 0.00 0.00 0.00 0.05 0.08 0.00
* a, total amount of NH,—N formed from soil- composted sewage sludge mixtures. B, amount

of NH:—N derived from the decomposition of casein added to soil-composted sewage sludge

mixtures.
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Effect of organic acid transforma-

Summary

Decomposition of composted sewage slu-
dge (compost) obtained from the Rakusai
waste water treatment center, Kyoto Prefec-
ture, was examined to study the land appli-
cation of sewage sludge.

Formation of gaseous carbon dioxide CO:,
methane CH: and organic acids from a mix-
ture of a soil and the compost was determined
to estimate the decomposition of organic com-
ponents contained in the mixture. Decompo-
sition of the organic components was stimul-
ated by the addition of a small amount of the
compost. However, the decomposition was
depressed with increasing the amount of the
compost added to the soil. Small amount of
ethylene C:H., one of plant hormones, was
also identified as one of the products from
the mixture. The order of amount of organic

acids formed was : acetic acid > n—butyric
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acid > propionic acid > iso — butyric acid.
This order was the same as that from the soil,
but by adding the compost to the soil, the
amount of acetic acid formed increased and

that of n—butyric acid decreased. Moreover,
inhibition of the mineralization of nitrogen
compounds was recognized by the addition of
the compost to the soil.



