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The sewage sludges and livestock manures, respectively, were composted with sawdust used for control
moisture in the static piles system composter. The variations of temperature, pH, moisture, C/N ratio, inorganic
content, forms of organic materials and nitrogen, and contents of heavy metals were investigated. The results
were summarized as follows ;

The temperature for composting the sewage sludges reached the highest temperature of 52°C, after 3 days and
lasted for 7 days, and then went down 30C after 52 days. In the case of composting livestock manures, the
temperature reached to 63C after 10 days, that lasted for 10 days, and then went down gradually. After
upsetting the sewage sludges and livestock manures, the temperature went up but was little changed after 52
days. Thus we decided that the terminal of composting periods would be 52 days.

The moisture contents of the sludges and livestock manures for composting were decreased to 30% and 36%,
respectively. The contents of inorganic matters and heavy metals were changed by the characteristics of raw
materials but increased gradually during composting process.

The total contents of organic materials in the sewage sludges and livestock manures for composting were
decreased to 7% and 9%, respectively. The contents of ether extracts, resins, hemicellulose and cellulose were
decreased but those of water soluble polysaccharides and lignins were not changed. The total contents of
nitrogen in sewage sludges and livestock manures were decreased to 43% and 34%, respectively.

Key words : sewage sludge, composting, temperature, C/N ratio, hemicellulose, amino acid
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Table 1. Characteristics of the composting materials
used in the experiment

pH Moisture T-C T-N /N A:,'— SO4
(1:5) ratios 0
————— ) - (%)
Sewage o g 30 37 103 15 069
sludge
Livestock
878 84 460 24 00 40 078
manure
Sawdust - 23.1 43 005 9% - -
Seeding g9 g1 432 28 151 31 069
materials
KO Ca0 MgO Fe Mn I”“j\?‘m Or?;mc
—————— (9)------ -(ng/kg)- _-~(ng/100g)--
Sewage 19 o5 (13 15% 712 330 3365
sludge
Livestock 410 77 018 27 287 761 1,652
manure
Sawdust 014 015 003 389 1%6 - -

Table 2. Fractionations of organic matter in composting
materials (mg/100g - dry weight)

Ether Water Hemi- Lignin
soluble Resins  soluble lﬁ]m Cellulose  and
materials polysaccharide cefiwose unknown
Sewage  oige amy 571 1580 28200 16311
sludge
Livestock g1 3437 13487 26750 2810 12352
manure

Table 3. Heavy metal contents in composting materials
(mg/kg - dry weight)

Cu Cd Cr Zn Pb Ni
Sewage  o9) 963 267 791 531 234
sludge
Livestock 217 106 105 706 156 106
manure
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Table 4. Changes of pH, moisture contents and C/N
ratios in composting materials during composting

xS

ol A H-HE S

stk

periods Table 6. Fraction of organic matters in composting
Composting periods (Days) materials during composting periods
0 2 4 10 16 22 32 42 52 (mg/100g)
pH (1:5H20) . Ether Water so . _ Lignin
— (r;)e:ym;) soluble  Resins  luble poly C:fu”;‘;se Cl‘:’)"s‘; or Un- Total
ldg 77 82 86 87 84 89 85 84 84 materials saccharide mown
iu gf K Sewage sludge
ivestoc
Jvestoct 85 84 85 84 83 82 84 86 86 0 2@ um uE e T
Moisture contents (%) ) T s nm B o B0
Sewage 693 689 690 664 654 612 584 535.482 ' ' ’ ' ' ' (9%6)
sludge (100) (99.4) (99.6) (95.8) (94.4) (88.3) (84.3) (77.2) (69.6) 83,900
. 1,598 2 4 "
Livestock 657 648 651 626 590 600 542 487 420 16 ' 0 163 UE) 230 B2 (%)
manure (100 (98.6)(99.1)(95(.:3/)1(59;25?33)(82.5)(74,1)(63.9) o 168 206 160 13100 19060 4228 8’?9;(;0
80,750
33‘3’256 242 223 261 259 278 276 313 331 389 52 89 sM 416 12000 20 07 g
R Livstock manure
Livestock 053 936 248 226 251 27 309 325 346 o
manure 0 1,998 3491 11,489 250 21080 576 (]’00)
() : Index
4 195 3397 4 20 28 U6 s?égo
Table 5. Changes of K:0, Ca0, MgO, Fe and Mn contents 80700
in composting materials during composting 16 130 284 073 DA0 DE A4 (94)
periods. @ g 2B BB 8% NN0 BB N
Composting periods(Days) @)
Sewage sludge Livestock manure 5 9n 2697 12887 17900 1934 2460 7?9?15)0
0 4 16 32 52 0 4 16 32 52
K0%) 018 017 020 020 023 011010013012 015 ()7 Index
CaO(%) 057 058 049 056 075 0.76 0.750.69 0.86 0.81
MgO(%) 010 010 010 013 016 0.180.180.15 0.13 0.19 35, Axe ¥

Fe(mg/kg) 3662 3,749 3,310 2,235 2,606
Mn(mg/kg) 500 607 620 608 670

683 834 743 741 713
307 356 38 338 370
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Table 7. Fraction of nitrogen in composting materials
during composting period

(unit : mg/100g)
Period  Total- Inorganic- o am(i)r:(famlc;l\mown
(Days) nitrogen N sugar N acid-N N Total
Sewage sludge
1,906
0 (100) 170 292 814 569 1,735
1,715
4 @) 246 315 693 461 1,469
1557 -
16 ) 375 251 472 459 1,182
1,428
32 5) 349 257 372 450 1,079
2 W e om om oW
(57
Livestock manure
0 1799 (100) 434 379 508 418 1,365
1,825 - =
4 (1o 605 315 483 422 1,220
1,738
16 @ 423 332 496 437 1315
1372
32 ) 201 3% 207 48 1,081
1,186 _
52 ) 64 256 244 622 1,122
() : Index
36. T4 W3
FTEETY HIE A A= Table 894 Be
uhel 2ol HulARY FRETRE FLEAAT A
Ho| vjald CuZ AYF RE ZFLAM o =gto
o, e fgAFgE sredA 2 AEE BT YA
@ A4S gol W FAE FFOIUT. ol g
ase HsAAT 47180 BaBend AuAs)
FE5UYe] 37U 202 A9,
s NzIAFE s HuE fU18L 5%

o] As, Cd, Hg Po¥EFe vzt 50, 5 2 2
150mg/kg °l&h, Cu 2 Cr3t&e Z+2 500 2 300me/kg
ol3tZ FAs: ¢lom, Chaney' ol 95ld A48 &
HAF FFE53¢L Zn<2000me/kg, Cu<800mg/kg, Ni

=1
=

ERE=R
<100mg/kg, Ph<1000mg/kg, B<100mg/kg 2 Hg<l5mg/kg
glof 318 Cd Zn9 05% ol3dtetef 3tu EYF 57
%9 ZgiF{FL Zne 300mg/Kg, Cu, Cr, Ni ¥ Pbe
B 5% 100mg/Kg, Co @ Ast 50mg/Kg, Cd ¥ Hge
5mg/Kgel3tE AR £ 4¥ZAy d5seiz ¢
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Table 8 Heavy metals contents in composting materials
during composting periods

ng/kg)

(unit :

Composting periods (Days)

Sewage sludge Livestock manure

0 4 16 32 32 0 4 16 32 5
Cu 867 761 89 1264 1106 1141 1165 1136 1462 1201
Cd 1% 0% 1656 1¥»H 108 08 138 103 073 030
Cr 168 175 191 207 187 79 72 88 67 174
In M9 452 456 5% 461 B0 304 3BH4 I 3N
Pb 313 315 347 316 329 137 129 169 140 149
Ni 163 157 153 163 1567 830 873 98 9588 733
4.2 B

s A e w98 E4Ugs AR WA g
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