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Changes of the Physico-Chemical and Microbiological Properties during Composting for Composting
of Sewage Sludge

Hong-Jae Lee, Ju-Sik Cho”, Kyeong-Nyeo Bahn, Jong-Soo Heo and Won-Kyo Shin® (Dept. of Agricultural Chemistry,
Gyeongsang National University, Chinju 660-701, Korea ; "Dept. of Agricultural Chemistry, Sunchon National University,
Sunchon 540-742, Korea ; ?Gyeongnam Provincial RDA, Chinju 660-370, Korea)

Abstract : To study the possibility of agricultural utilization of sewage sludge, the changes of the substances
physico-chemical and microbiological properties composting periods such as inorganic matter, the form of organic
matter and nitrogen and the kinds and the population number of microorganisms were investigated, The results
were summarized as follows ;

Temperature and CO, generation, they were the highest in the second day of composting periods and then were
gradually fallen. pH value was not changed in first day during composting periods, but in second day was rapidly
increased and then it was constant of the range of 8.4~8.6. The contents of P,05, K,0, CaO and Fe were a little
increased during composting periods, while that of SO, and Mn were big increased with 253~331% and 191~
208% in late composting periods in comparing with early composting periods, respectively. The contents of ether
extracted materials, water soluble polysaccharides, hemicellulose and cellulose were decreased but that of resins and
lignin were not changed during composting periods. The contents of total and organic nitrogen during composting
periods were decreased with 15~20% and 22~35%, respectively, while that of inorganic nitrogen was decreased
with 75~116%. The population numbers of microorganism during composting periods was much too changed
according to the kinds of microorganism and composting periods.
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Fig. 1. Analytical method for fractionation organic matter.

Table 1. Characteristics of the sludges, bulking agents and seeding materiais used in the experiment.

pH Moisture T-C TN  CMNratos Av-P,O; KO CaO Mg0 SO, Fe Mn

(1:5) (%) B 3 Y (mgkg) -
Sewage sludge 78 763 288 307 9.38 1.64 012 175 016 044 2561 379
Fish sludge 72 809 464 526 8.82 6.46 074 037 005 010 1369 17
Sawdust - - 502 oM 456 - - - - - - -
Rice hull . - 453 021 216 - - - - - - -
Seeding materials 76 672 463 426 109 156 041 012 008 021 37 12

Table 2. Contents of organic matter in materials used in the Table 3. Microbial population in materials used in the experiment.

experiment. (CFU/g - dry weight)

Organic matter (mg/100g) o Mesophilc Thermophific

Ether  Resins Waiersokible Hemi  Celuiose Lignn Badteria Acino- Fungi ~ Bacteria Actino- ~Fungi

soluble polysac-  cellulose and mycetes myceles

materials charide unknown  Sewage 3.1x10° 27x10° 36x10° 10?>  4x10° 26x1¥
Sewagesludge 1580 5604 616 14,427 13470 19,170  Sludge

Fishsludge 9800 13183 4900 8317 11600 46400 FiSNS  29x10' 11x10" 18x10" 48x10° 10°>  25x10*
y 1 ¥ y » ’ S'udge

Seeding 20x10° 5.0x10* 35x10* 19x10° 3x10°  24x10°

materials
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Table 4. Changes of temperature, CO, generation, pH and C/N
ratios in composting materials during composting period.

Temperature (C)
Sawdust 207 314 743 660 497 358 286
Ricehul 250 421 762 596 453 241 187

CO, (mg/100g - hrs)
Sawdust 746 175 232 110 746 388 267
Ricehul 504 104 175 921 625 475 358
pH
Sawdust 805 812 881 894 901 878 857
Ricehul 6.79 742 837 868 889 870 842
C/N ratios

Sawdust 207 218 238 245 226 226 225
Ricehull 205 211 221 217 202 229 243

All composting materials were mixed with 30% of fish sludge and
5% of seeding.
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Table 5. Inorganic elements contents in composting materials
during composting period.

......................... Composting period Days)
0 1 2 3 4 5 6
Sawdust

P,O;(%) 115 128 111 126 128 120 125
SO,(%) 015 027 029 035 043 043 038
KO(%) 021 019 019 020 017 017 0.18
CaO(%) 095 078 098 085 067 077 082
MgO(%) 010 0.09 011 011 007 010 0N
Fe(%) 023 025 021 025 025 02 026
Mn (sg/kg) 170 274 250 250 209 219 34

Rice hull

POs(%) 103 112 111 114 125 117 130
SO,(%) 043 025 035 047 045 042 043
K,O%) 037 037 035 036 037 036 038
CaO(%) 079 078 078 073 075 080 076
MgO(%) 011 011 010 009 010 010 0.10
Fe(%) 024 022 022 019 020 021 0.18
Mn (ae/kg) 249 390 406 306 412 483 476

All composting materials were mixed with 30% of fish sludge and 5
% of seeding.
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Table 6. Fractionation of organic matter in composting materials during composting period.

{unit : ¢/100g)
Bulking Period Ether soluble Resins Water soluble Hemicellulose Cellulose Lignin or unknown Total
agents (Days) materials polysaccharide
0 1.20 448 7.35 13.5 24.9 246 76.0
1 0.93 353 6.26 14.3 244 246 74.0
2 0.77 4.02 7.75 13.1 23.1 236 723
Sawdust 3 0.67 4.01 6.61 13.8 239 229 719
4 0.37 3.90 6.63 13.5 224 236 704
5 0.40 3.78 5.81 12.6 226 24.8 70.0
6 0.60 410 6.47 1.5 22.7 244 69.8
0 1.23 447 8.20 15.4 20.0 21.0 70.3
1 0.97 4.08 7.15 16.0 212 20.2 70.0
2 0.73 4.06 722 16.2 20.4 199 68.5
Rice hull 3 0.67 3.89 779 14.9 19.6 20.7 67.6
4 0.69 3.35 8.49 14.8 19.1 20.8 67.2
5 0.67 442 8.12 13.3 19.1 208 66.4
6 0.77 479 9.15 129 18.6 204 66.6

All composting materials were mixed with 30% of fish sludge and 5% of seeding.
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Table 7. Fractionation of nitrogen in composting materials during composting period.

(unit : mg/100g)

Bulking Period  Total nitrtogen  Inorganic-N NN . ..o S
agents (Days) " Amino sugar-N Amino acid-N Unknow-N Total
0 1,942(100) 133(6.8) 227(11.7) 1,106(60.0) 476(24.5) 1,653(92.1)
1 1,795(100) 142(7.9) 214(11.9) 1,033(57.6) 406(26.6) 1,809(93.2)
2 1,607(100) 189(11.8) 203(12.6) 735(45.7) 480(29.9) 1,418(88.2)
Sawdust 3 1,548(100) 201(13.0) 214(13.8) 732(47.3) 401(25.9) 1,347(87.0)
4 1,647(100) 219(13.3) 196(11.9) 819(49.7) 413(25.1) 1,428(86.7)
5 1,567(100) 217(13.8) 200(12.8) 723(46.2) 427(27.2) 1,350(86.2)
6 1,641(100) 233(14.2) 214(13.0) 697(42.5) 497(30.3) 1,408(85.8)
0 1,811(100) 137(7.6) 250(13.8) 1,138(63.8) 286(15.8) 1,674(92.3)
1 1,744(100) 154(8.8) 232(13.3) 1,087(62.4) 271(15.5) 1,590(91.2)
2 1,639(100) 179(10.9) 203(12.4) 1,015(61.9) 242(14.8) 1,460(89.1)
Rice hull 3 1,649(100) 366(22.2) 203(12.3) 812(49.2) 268(16.3) 1,283(77.8)
4 1,761(100) 387(22.0) 207(11.7) 910(51.7) 257(14.6) 1,374(78.0)
5 1,531(100) 368(24.0) 113(7.4) 803(52.4 247(16.2) 1,163(76.0)
6 1,453(100) 365(25.1) 92(6.3) 757(52.2) 239(16.4) 1,088(74.9)
() : Index

All composting materials were mixed with 30% of fish sludge and 5% of seeding.
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Fig. 2. Changes of bacteria population in composting materials
during composting period.
Medium was adjusted to pH 7.0. All composting materials
were mixed with 30% of fish sludge and 5% of seeding.
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Fig. 3. Changes of actinomycetes population in composting
materials during composting period.
Medium was adjusted to pH 7.0. All composting materials
were mixed with 30% of fish sludge and 5% of seeding.
0 : Mesophilic, sawdust A : Thermophilic, sawdust
o ; Mesophilic, rice hull A : Thermophilic, rice hull
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Fig. 4. Changes of fungi population in composting materials
during composting period.
0O : Mesophilic, sawdust A Thermophilic, sawdust
® : Mesophilic, rice hull A : Thermophilic, rice hull
Medium was adjusted to pH 5.0. All composting materials
were mixed with 30% of fish sludge and 5% of seeding.
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