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ABSTRACT

The objective of this siudy was to investigate the effect of cow manure as addilive material on the ripening of sewage
sludge for vermistabilization. The changes of the waste properties by ripening for 30days were observed as a function of the
various mixture ratios of sewage sludge and cow manure. The pH values of the mixture wastes decreased from 7.5~7.67 1o 6.
9-7.2 by the ripening for 5(0days, and the mixture ratio made different pH wvalues. The imtial value of oxidation-reduction
potential (Eh) ol lhe mixture wasle was a negative (—) value indicating an unfavorable condition for carthworm life, but the
values of Eh increased with the ripening time. The incresse rate ot Eh value was proportional to the mixture ratio of cow
manure, The value of alkalinkity was also changed inlo the favorable range for earthworm after 50days except for non-use of
the cow manure When the mixture ratio of the cow manure increased from 10% to 30%, the growth of earthworms increased
from 63.7% 1o 88.3% for the survival rate, 265% to 321% for the livewsight increasing rate and 66.7% to 91% for hatching
tate of the cocoons. It can be concluded that the proper content of the cow manure in the sewage sludge to ensure cffective
vermistabilization was over 20%, when the mixture was ripened during 50 days. The quantity of ingestion and ejection at
20%-~30% was {ound lo be 0.15~0.18g sludge and (} 11~0.14g solid per capacity earthworm per day, respectively.

Key words: Vermistabilization, Earthworm, Sewage Sludge. Cow Manure, Feed Condition, Survival Rate, Livewcight Increase
Rate, Haiching Rate, Cast.
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Table 1. Physico-chemical properties of raw materials

Eh Alkalinity Heavy Metal {mg/kg)
Raw material H M.C* C/N ’

" P (mv) | (mgCaCOML) | As | Cu | @ | Hg | B | @
Sewage sludge 753 T8 93 - 330 5,300 13 136 | 4 2 103 35
Cow manure 7.97 47 22 -28 1,050 2.5 13 | 026 [ 012 | 367 | 41
Korea standazil - - <50 - - 50 300 15 2 1501300

* M.C - Moisturc content
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Table 2. Physico-chemical propertics of samples
Additve Mixture - MO CN Eh Alkafinity Heavy metal (mg/ke) !

Material | ratio of AM*| T ' {(mV) [(mg CaCO/L){ As | Cu | Cd | Hg | Pb Cr
Control 0% 7.5 78 7 -380 5,300 13 136 4 2 103 | 35
Cow 0% 7.7 76 16 -220 2,750 61105 | 27 | 10 | 37 27
manare 20% 16 76 15 =270 3.100 10 | 127 | 32 | L7} 78 gl

10% 7.5 s 12 320 3,850 11 139 7 37 | 20 95 34

* AM : Additive Material
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Table 3. Physico-chemical Properties of the ripened waste for 50days
Additive Mixture - ve | on Eh Alkalinity Heavy metul (mg/kg)
Material  |1atio of AM* r ’ {mV) [{mg CaCO./L)| As Cu cd Hg Ph Cr
Cantrol 0% 7.0 - 9 -22 1.150 142 | 167 5.3 28 | 123 47
Cow 30% 6.9 = 24 174 270 74 | 129 33 1.2 70 33
Manure 20% 7.0 - 21 45 640 117 156 | 3.7 | 20 a1 35
10% 7.2 - 14 27 850 126 | 159 [ 42 | 23 | 19 9
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Table 4. Mass balance of sludge feed 10 earthworm on the various ol mixing ratios

Additve Mixture Ingestion |, @ ingestion tate Casting rate Digestion
Material  |ratio of AM*| sludpe (g) asting ge d gy d gic - d gle d rate (%)
Control 0% 4 252 aas 0.064 aas 0.04 37
Co 30% 232 199.1 018 0219 0.142% 0173 21
v 20% 202.5 151.9 0.15 0.183 0113 0.137 25

fmamure 10% 94.5 65.2 009 1.113 0.062 0.078 31

* AM @ Additive Material

Ingestion sludge (g)=Feed shudge (g)-Remaining sludge {(g)

Ingestion rufe {g/c - d)=Ingeston sludpe/Number of worms  days

Ingestion rate (g/g  d)=Ingestion sludge/Mass of worms  days

Casting production rate (g/c - d)=Casting/Number of worms - days

Casting produchon rale (g/g  d)=Casting/Mass of worms - days

Digestion rale {%)={(Ingestion sludge-Casting)/Ingestion sludge} x 100
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