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A drying method of sewage sludge through aerobic solid state cultivation. O, S., I. Oku-
MURA, K. TerADA* K. SHIKAMA,* K. YAMADA* and T. YamamoTo (Faculty of Science,
Osaka City University, Sugimotocho, Sumiyoshiku, Osaka, *Sewerage Bureau, Osaka City, Minami-
oogimacki, Kitaku, Osaka 558) Hakkokogaku 56: 782-787. 1978.

Digested sludge produced from wastewater treatment plants in Osaka was subjected to
aerobic solid state cultivation to obtain fertilizer or improver of farm soil. Species of Fusarium
and Streptomyces were selected as the inoculum for alkaline (pH 12) and acidic sludge (pH 4.2,
treated with Fe?* and H20). Both digested sludges immediately after production were
almost free from aerobic microorganisms. The seed culture obtained using the same sludge
was mixed with equal or ten times weight of digested sludge. Wood chips or sawdust was
‘added to the sludge in 5 to 109, by weight to enhance the aerobic state. The mixture was
piled up in a mound on an air pipe with many holes. The test was done on a scale of 2 to 3
tons and the average atmospheric temperature at noon during the test was 8~14°C. The
piled sludge generated heat in 4 to 9 days, and the temperature rose to 55~60°C. Then,
compressed air was blown to dry the mixture. ‘

The dried sludge appeared to be soil rich in humic materials, but showed much less
colloidality than the original digested sludge. It was easy to handle and transport. How-
ever, the ratio of G/N was changed by the culture, being somewhat decreased in the acidic
sludge and considerably increased in the alkaline sludge. In the dried sludge, various

microorganisms other than the inoculum were observed.
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Table 1. Analysis of sludge before and after fermentation and air-blowing.

Source Before or Moisture Organic
of after  lcmperature pH content materials OC (}\I C/N Wt of sludge
sludge fermentation check site % % % %  ratio ratio of mixing
Hirano before 11.2 75 12.5 51 0.67 7.6 Sludge: seed sludge:
after b 5.1 67 14.3 5.6 0.44 12.7 wood chips (1:1:
c 48 36 30.9 1.9 0.94 12.7 1) total2.1 tons
Nakahama  before v 4,2 75 13.5 6.0 0.58 10.3 Sludge: seed sludge:
after b 4.6 67 19.5 4.9 0.62 7.9 wood chips (1.1:
c 42 29 4.4 137 17 8.1 07 total2.17 tons
Hirano+ 12.4 75 13.0 51 017 7.2
Shaft blast 6.5 40 1.0 . _ __ Sludge: shaft blast
water : ) water sludge: seed
shudge after a 7.0 57 9.6 2.5 0.25 10.0 sludge: sawdust
b 7.2 33 9.9 26 017 153 (1:2:004:0.11)

total 3.15 tons
5.1 17 5.6 0.4 0.03 13.3
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Fig. 4. Change in temperature during aerobic
fermentation of Nakahama (acidic) sludge.
(The mixture of equal weights of sludge and
seed sludge, and 0.17 tons of wood chips (2.17
tons in total) was fermented.)
The symbols are the same as in Fig. 3.
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Fig. 5. Change in temperature during aerobic
fermentation of Hirano (alkaline) and shaft
blast water sludge.

(The mixture of Hirano sludge, shaft blast
water sludge and sawdust (1:2:0.1), total
3.1 tons, was fermented.)

The symbols are the same as in Fig. 3.
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Table 2. Moisture content of sludge just before air-blowing for drying.

Moisture content

fermentation Temperature Incubation Temperature
Sludge just before peral
be{/:)re ag}::r air-blowing, °C days check site
Hirano 74.8 67.7 67.0 6 c
Nakahama =~ 75.3 68.2 58.0 9 c
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Table 3. Moisture content of sludge fermented and dried by air-blowing.

Moisture content . Percentage
Flow rate air-blowing Decrease in decrease in
Temperature : moisture :
Sludge heck site of air ‘ £ content moisture
chec m®/min  before alter p content
% % % o
Hirano b 25 67.7 67.3 0.4 0.6
c 59.7 35.7 24.0 40.6
Nakahama b 25 68.2 67.3 0.9 1.3
c 63.7 28.9 34.8 54.6

Table 4. Microorganisms in sludge aerobically fermented and dried by air-blowing.

Number of microorganisms in 1g sludge

Temperature
Studge check site Bacterial) Fungi®  Streptomyces®)  Yeasts¥
Hirano a 1.2x10¢ 4.7x10% - 1.0x10¢
b 1.2x107  1.0x10°  4.0x10° —
c 8.4x10¢ 9.0x104 1.0x10% —
Nakahama a 1.2x10¢ 1.2%x108 2.0x103 —
b 4.1x10¢ 1.6x10% 8.0x104 1.0x10¢
c 1.9x 108 3.0x104 2.0x104 —

Media emplo?cd for the test: L ﬁ;u}l‘o; 2 6zapek; 3 Emerson; 9 Malt agar.
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