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Aerobic Compostmg Process of Garbage using Thermoac1d0ph111c Bacillus 5P S§J-15. Choon Hee Kim',

Soo Wan Nam'?, Woo Bong Choi'

Jong Jeon"*,

, Jong Hwan Lee"”
Department of Bzomaterzul Control(BKZl program),

, Byoung Won Kang Hweh Su Kim* and Sung
*Department of Biotechnology and

Bioengineering, *Department of chemistry, Dong-Eui University, Busan 614-714, ‘Oklin Co., Busan 607-060,
Korea — A thermoacidophilic bacterium was isolated from the compost and designated as Bacillus sp.
SJ-15 by physiological and biochemical characteristics. The optimum temperature and pH for growth
were at 55C and pH 5.0, respectively. The strain SJ-15 was adapted in process of accelerated
high- temgerature composting of garbage. The highest viable cell count of composting process reached
to 92x10°/ml in 16 hours. After running times of 100 days, the composting process showed a reduc-
tion rate of approximately 88%, and the concentrations of components were sufficiently high or low
to satisfied the standard of organic compost except for salinity.
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Fig. 1. A cross-sectional drawing (side view) of the compost-
- ing apparatus. The apparatus had a.composting vessel
(@) of 28cmx32cmx89cm’ with a top cover (b) and three
bars for agitation (c). The compost (d) was heated with
a sheet-shaped heating device placed below the vessel
(), with a thermostat set at 80°C. The agitation rate
was set at 2 rpm, and the direction of rotation of the
agitation bars, was reversed every 2 min. An 8 min ag-
itation was alternated with a 22 min interval, and agi-
tation and heating devices were automatically stopped
when the top cover remained closed for over 30 h. Air
(arrows) was introduced by suction by using a fan (f)
at a flow rate of 0.5 I/min from an air-inlet window
(g) into the vessel and escaped from an air-outlet win-
dow (h) through a pipe (i) into the atmosphere.
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Table 1. Enzyme activities of 1st selected microorganisms
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Table 3. Biochemical properties of Bacillus sp. SJ-15

) Growth at Growth at Enzyme activity3 characteristics characteristics
Strain 12 19 -
50T~ pH 50"  Amylase  Protease Glycerol - Esculin +
A2 it it i _ Erythritol + Salicin +
B8 FHt T+ . i} D-arabinose - Cellobinose +
B-7 +++ 4+ + 4 L-arabinose + Maltose -
C-5 +4++ 44+ +4 _ D-ribose + Lactose -
D-15 4+ +4++ 44 ++ D—XleSE - Melibiose -
"The rate of growth was evaluated after 12 hr on nutrient II;jylc.)se Saccharose *
broth, onitol - Trehalose +
2 B-xylopytanoside - Melezitose -
3+++represents exellent growth ' . Galactose ) D-Raffinose )
+++represents excellent clear zone formation on screening .
. . D-glucose + Amidon +
medium; ++good; +fair; -none. D-fructose + Glycogen i
D-mannose + Gentiobiose +
2ol D158 $487) A5 QA 7o 54 24 L-sorbose - Diuranose 4
325 2 grE Gum B4 A7l 271409 24 3 Rhamnose L g
Agoz 1 9 AesA 54 Table 29 2. 53] A9 - A
of gt Aol st 7% NaCle H7H WA AN = 54 Mannitol + L-fucose -
o] 7458tttk API 50 CHB # &4 kitE AMg3te] 5071 Sorbitol + D-arabitol -
Fol] that Asetd EAS zAS A3} Bacilluss: #HER Methy-o-D-mannopyranoside - L-arabitol -
77 5 9thTable 3). E3 165 IRNA A7]4 A< 245 Methyl—u-D-glucopyr@oside - Gluconate -
e o= 2o AMs Ay ; o N—acetylgluco.samme - 2ketogluconate -
e dFee Asde AN ZA, Bacillus smithiish Amygdaline - 5ketogluconate  +
99.8%, Bacillus alveayuensis strain TM 19} 97.3%, Bacillus eo- Arbutine +

licus®} 96.4%, Bacillus acidicola strain 105-29} 95.6% 9] A%

AL veigith wets B 33 A% 75
A8 Bacillus sp. §J-15% B4 &t}

< Bacillus sp. 2

oFe HH Mg 2 ¥ pH

Bacillus sp. SJ-15 ##79] oY 2o w2 AF20& &
ARG A3 B gFe 25~ 65C77}1191 Aol &0l 7hs
Hon 1 9o WM e T F2o] veEpA &
ok 3 55TAN FF AFol MG e AOE g

Table 2. Morphological and Physiological properties of Bacillus
sp. 5J-15

Characteristics Strain SJ-15

Shape rod
Gram stain

Spore formation

Mortility

Voges-Proskauer test

Starch and casein hydrolysis
Nifrate reduction

Catalase test

Oxidase test

NaCl 3%

NaCl 5%

NaCl 7%

NaCl 10%

+ + +

+ 4+ o+ 4+ A+ o+

+, Positive; -, Negative
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Fig. 2. Effect of temperature on the growth of Bacillus sp.
SJ-15. Absorbance at 600 nm was determined at the in-
dicated temperatures.
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Growth (Ag,,)
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Fig. 3. Effect of pH on the growth of Bacillus sp. SJ-15.
Absorbance at 600 nm was determined at the in-
dicated pH values.
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Fig. 4. Change of viable cell count of Bacillus sp. SJ-15 during
the composting of garbage.

Table 4. Compositions of garbage

salinity MC T5 VS FS
(%) (%) (%) (%) (%)
Garbage 4.2-57 0.7~15 74.5-825 175-255 924-945 5576

Sample pH

pHE Z3st5ith 43 AL A E 287 9 o
FFe 0.7~15%, F4EMC)L 745-825%, pHE 4.2~5. 7;
Aol F nFEA(TS)S FFe 175-255%0 A0k
(Table 4). A7) 3 H¥|3}e) L&+ 42~66TC 0|}, pH
7} 45~55 F-2A X FAHE Ho] §A4o|ArkFig. 5C, D).
Hul3l 7152 AstHA d1 A&Heg SHE 2HE
ZEstgon, A8 AlF 100930 S4B 2y 79 F3
FAFA o 100kgol A oF 12kge] EHI7F Aoz A oF 88%
9 S4% 297 2FEE Vel Ad(Fig. 5A, B). o]s} 2
& 88%) ZFE FolA FAE 28719 HFE F4&MC)
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. 5. Monitoring of the composting of garbage generated
from a university restaurant. The garbage (1 kg wet
wt/day) was added everyday to the system and was
treated as described in the text; the excess compost
was removed. The cumulative input of garbage and
weight of the compost are plotted in panels (a) and
(b), respectively. The temperature and pH of the com-
post are shown in panels (c) and (d), respectively.
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Table 5. The analysis results of compost components

Item(Unit) Standards Values
Organics(Wt%) 25 up 85.7
C/N Ratio 50 below 254
As(mg/kg) 50 below 0
Cd(mg/kg) 5 below 0
Hg(mg/kg) 2 below 0
Pb(mg/kg) 150 below 0
Cr(mg/kg) 300 below 19.1
Cu(mg/kg) 300 below 6.0
Salt(Wt%) 1 below 7.6
pH - 48
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