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A Study on Optimal Conditions of Sludge Treatment
by Vermistabilization

Hun Geun Choi

Waste Management Research Department, National Institute of Environmental Research
ABSTRACT

Vermistabilization is the stabilization of organic wastes using earthworms. The
worms maintain aerobic conditions in the waste, accelerating and enhancing the
biological decomposition of the waste. This study was carried out to find out fundamen-
tal factors affecting the performance of the process such as temperature, moisture
content and pH condition of nightsoil sludge, and to evaluate the worms excreta
(casting) as fertilizer.

The results could be summarized as follows; the optimum range of temperature was
observed 10~30°C while survival rate of eathworm decreased rapidly at 35C within 6
days and death occurred at 5C. Those of moisture content and pH condition were 50
~70% and 5~ 8, respectively.

Earthworms were revealed to change the composition of N in nightsoil sludge
consisting of NH3-N (71%), NOz-N (2%) and NOs-N (27%) into that NH3-N (24%), NO,
-N (1%), NOs-N (75%) in earthworm excreta, respectively. The concentrations of NH;
and H:S gas in pig manure were reduced by 59.2% and 45.2% in case of mixing pig
manure with casting.
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Table 1. Relationship between survival rate of
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Table 2. Relationship between survival rate of
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Table 3. Live weight of earthworm in relation to moisture contents. (unit : g)

Time (days)

Moist Weight

Sample Cocgtseﬁ{e ! 3 6 ? 12 Change
(%)

1 70 0.328 0.357 0.412 0.443 0.446 +140.0

2 0.376 0.427 0.455 0.450 0.444 +118.6

0.393 0.426 0.422 0.398 0.376 — 95.7

(118.1)

1 80 0.415 0.531 0.572 0.575 0.579 +140.0

0.454 0.556 0.651 0.692 0.733 +176.6

3 0.370 0.417 0.323 0.613 0.498 +134.6

(150.4)

90 0.365 0.407 *0.473 0.436 0.562 +118.8

0.311 0.353 *0.195 0.239 0.277 +142.1

0.330 0.383 0.400 0.535 0.452 +113.0

(124.6)

*Earthworm was changed owing to death.
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Table 4. Relationship between survival rate of earthworm and different pH conditions.

Vol. 6, No. 3~4

(unit : No. of worm)

Time (days) Final pH  Survival
Sample Initial pH 3 6 9 12 (Control) rate (%)

4 18 5 5 2 10
2 19 6 6 5 5.63(5.2)* 25
3 18 8 8 5 (2§§’
1 5 20 19 19 18 90
2 20 20 20 18 5.90(6.0) 90
3 20 18 18 18 (gg?
1 6 20 20 20 19 85
2 20 18 17 17 6.20(6.7) 85
3 20 17 16 15 (8%?
1 7 18 17 17 17 85
2 ) 17 16 15 14 6.50(7.9) 70
3 20 19 19 19 (8?,53)
1 8 20 19 19 19 95
2 20 20 19 19 7.00(7.3) 95
3 20 18 17 16 (ggg
1 9 7 4 4 4 20
2 3 2 dead 8.60(8.8) 0
3 3 dead ( 607)
1 10 dead
2 dead 9.40(9.3)
3 dead

*( ) Control group (no worms)
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Table 5. Physicochemical characteristic between
sludge and casting.
Items Sludge Casting
pH 6.2 5.6
Moisture con- 67.5 57.7
tents (%)
TS (%) 32.5 42.3
VS (%) 21.0 25.9
(64.5% of TS) (61.2% of TS)
K (ppm) 2295.5 2832.8
(746.0) (1198.3)
TKN (%) 3.84 2.93
1.25) {1.24)
T-P (ppm) 11015.02 9241.19
(3579.88) (3909.03)
NH;-N (ppm) 1.029 0.360
NO:-N (ppm) 0.023 0.011
NOs-N (ppm) 0.396 1.124
PO.-P (ppm) 2.196 0.874
( ) :dry basis
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