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ABSTRACT

This study is concerned with the assessment of the possibility of alum sludge
composting, as well as changes of some chemical properties during composting.

Alum sludge was mixed in different proportions, which are 0%, 25%, 35% and 45%,
respectively, with a sewage sludge and sawdust mixture. The final mixtures to be
composted are placed on static piles constructed with a perforated aeration pipe on the
ground, and composted for more than 50 days.

During the composting of some alum sludge treatments, there was not notable difference
in changes of pH, C/N ratio, and content of several minerals among the alum sludge
treatments, while changes of pile temperatures and CEC were significant and these
remarkable differences in related to the pile temperatures and CEC seem suitable for the
evaluation of alum sludge maturity. Also, the results suggested that the proper mixing
ratio of alum sludge for composting was 25% level.
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Fig. 1. Diagram of composting system.
1: 70mm perforated PVC pipe, 2: Blo-
wer(720m®/hr), 3: Controller(Thermo-
stat set on 60°C), 4: Temperature re-
corder, 5: Temperature sensor(Air),
6: Temperature sensor(Compost pile),
7: Temperat-ure sensor(Controller),

g2 Hdg o} A FY F7l7t S2teR] £
EE 9o, HAEY F7FES A% &%
go]ZE 5cm FALE 0.8mm(1.D. )9 749
o] ¢ A7 75mm¢e) PVC Fo|ZE A}2-319
th o] molZo FF 7ol A UYEF F
E5o|Z 9o pME 2E8YS 4. ®
g Zhxel e F2E RAAMIIE, gFx9]
FEe WA FEF 3] Yt LEEY R
o 30mm Z2AJ GIHE FAsigoh
g3t wge AAISF WA (Aerated static
pile process)g AME3IRY, 2=2dg Y%

Table 1. Chemical properties of raw materials for composting.

pH T-C T-N

Materials (1:3) (%) (%)  ratio

C/N AVB.P203
(ppm) K Ca Mg Na (%)

Exch. cation(me/100g) Ava. Al CEC
{me/100g)

Alum sludge 7.0 7.0 0.8 8.8
Sewage sludge 6.7 22.9 3.4 6.7
Sawdust 2.6 40.0 0.1 400

158 0.7 11.6 0.8 0.6 2.2 44.5

2550 3.4 10.0 5.6 1.5 0.2 78.6

241 1.3 2.1 1.3 1.6 - 38.0
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Fig. 2. Diagram of temperature feedback-blower control system.
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Fig. 3. Changes of temperature during composting.
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Table 2. Changes of chemical properties during composting of SS-SD.

C/N Ava.P.O, Exch. cation (me/100g)

Days (ial—! T-N  T-C \ Ava Al CEC
;3) () (%) ratio  (ppm) g Ca Mg Na (%) (me/100g)
1 63 168 3879 231 2073 19 38 48 11 02 515
§ 68 176 37.26 21.2 2,004 23 42 57 14 0.2  64.0
15 7.2 1.9 3400 179 2,104 23 43 55 14 0.2 684
22 7.2 18 3324 178 204 23 44 52 14 02 703
200 73 1.8 3352 180 2,114 25 40 53 15 02 7.4
% 7.0 189 3333 177 2541 28 41 59 L4 02 710
B3 68 L7 3347 19.2 2397 26 42 61 L4 02 70,8
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Table 3. Changes of chemical properties during composting of Al-25.

bavs PH TN T-C  C/N AvaPO Exch. cation (me/100g) Ava.Al CEC
Y$ (1:5) (%) (%) ratio (ppm) K Ca Mg Na (%) (me/1009)

1 6.4 1,19 34,70 29,1 1,122 2.0 4.3 4.8 1.4 1.3 53.3
8 6.7 1.24  33.29 26.8 1,134 2.2 4.3 4.8 1.4 1.3 62.1
15 7.1 1,26 33,00 26.2 1,674 2.2 4.4 4.9 1.4 1.0 65.8
22 7.3 1.25 32,80 26,2 1,336 2.3 4.4 4.7 1.5 1.5 70.7
29 6.8 1.27 32,20 25,4 1,542 2.4 4.4 4.9 1.5 1.6 71.0
36 6.6 1,30 32.10 24.7 1,646 2.3 4.1 4.4 1.3 1.4 70.9
43 6.7 1.29 30,10 23.3 1,650 2.4 4.5 4.7 1.4 1.4 71.4

Table 4. Changes of chemical properties during composting of Al-35.

b pH TN T-C C/N Ava PO, Exch.cation (me/100g) Ava.Al CEC
ays  (1:5) (%) (%) ratio (ppm) g Ca Mg Na (%) (me/100g)

1 6.7 1.15 34,11 29.7 386 1.8 5.1 4.5 1.0 1.9 53.3
8 6.7 1.29  34.24  26.5 368 1.9 5.0 4.1 1.0 2.0 54.7
15 7.1 1,12 33,86  30.2 394 2.0 5.0 4.5 1.1 2.0 56.0
22 7.0 1.15 33.46  29.0 390 1.9 4.8 3.9 1.0 1.6 56.9
29 6.7 1,15 32,90 28.6 397 2.1 4.7 4.1 1.1 1.9 55.4
36 6.6 .22 33.13 27.1 410 2.0 4.3 4.3 1.3 2.0 56.8
43 6.5 1.21  32.20 26.6 415 1.9 4.5 4.4 1.1 2.1 57.0

Table 5. Changes of chemical properties during coriposting of Al-45.

o pH TN T-C C/N Ava.PQ, Exch.cation (me/100g) Ava,Al CEC
ays  (1:5) (%) (%) ratio (ppm) K Ca Mg Na (%) (me/100g)

1 6.8 1.03 26,57 25.8 304 1.6 6.7 3.7 0.9 2.0 49.0
8 6.8 1.04 2507 24.1 312 1.6 7.2 3.7 0.9 2.0 50.3
15 7.1 0.98 24.58 25.1 322 1.6 7.4 3.6 0.9 2.1 52.2
22 6.9 1.08 24.33 22,5 341 1.6 7.7 4.1 0.9 2.1 53.9
29 6.8 1.00 23.86 23.8 339 1.7 8.0 3.5 1.0 2.0 52.8
36 6.8 1,00 23.72  23.7 345 1.7 7.9 3.7 1.0 2.1 56.4
43 6.7 112 22.48  20.1 342 1.7 7.7 3.7 1.0 2.1 52.1

45(22%) > A1-25(20.1%) >SS-SD(17%) > b= A A3 Aol
Al-35(10.4%) & Yyeldoed, ol & F7t HugE d=d oA M HE3 C/N&

Y EH A3, H3H 12, 1995
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Table 6. Changes of microorganisms during composting of SS-SD.

=

Composting days

Microorganisms
1 8 15 22 29 36 43
. er? 3.0x10* 3.0x10¢ 4,3x10°  3.4x10° 4.3x10° 4.1x108 3.2x10°
Bacteria i
Meso® 1.0x10° 2.2x10 9.0x10° 6.6%x107 2,4 x10° 8.0x10®° 8.0x10°
Actino- Ther  2.1x10* 2,0x107 9.8x10° 2.0X10° 2.1x10° 2.9x10° 2.1x10°
mycetes Meso 7.4x10° 2.0x10° 6.3x10* 5.2x10° 1,1x10° 7.4x10° 4,3x10°
Fungi Meso 8.0x10*  3.0x10 1.2x10°  1,2x10°  6.0x10°  2.3x10* 4.1x10*
a: Thermophile, b: Mesophile.
Table 7. Changes of microorganisms during composting of Al-25.
. . Composting days
Microorganisms
1 8 15 22 29 36 43
. 2.1x10* 3.0x10° 2.4%10°  3.,2x10° 7.1x108 5.2x10¢ 4,1%x10°
Bacteria
€s0 5.5x10° 1.8x107 3.4x10°  2,3x107 8.1x10° 7.4%x10 9.0x10°
Actino- Ther  2.0x10° 7.0x10° 5.3x10° 1.6x10° 4.0x10° 3.1x10° 2. 1x10°
mycetes Meso 3.0%x107 3.0x107 3.2x10* 1.5x10° 2.1x10* 7.6x10° 7.1%x10°
Fungi Meso 1.7x10°  5.0x10* 4,0x10* 3,0x10* 4,0x10* 5.6x10* 4,1x10*
a: Thermophile, b: Mesophile.
Table 8. Changes of microorganisms during composting of Al-35.
. . Composting days
Microorganisms
1 8 15 22 29 36 43
. 4,1x10* 2.0x10° 3.3x10° 9,5x107 4,1x10° 2.7x10° 5.1x10!
Bacteria )
Meso 4,0x108  1.1x10° 3.6x10° 5,0x10° 4.4x10° 6.9x10° 4,7x10
Actino- Ther  3.2x10° 3.8x10* 2.5x10° 3.0x10° 3.9x10° 4.3x10" 3.7x10°
mycetes Meso 4,0x10° 7.0%x10° 3.6x10" 7.8x10° 1.7 %108 3.6%x10° 4,1x10°
Fungi Meso 1.1x10* 7.0x10* 3.0x10°  4,0x10 1.3x10* 1.5x10* 2.1x10*

a: Thermophile, b: Mesophile.
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Table 9. Changes of microorganisms during composting of Al-45.

. ) Composting days
Microorganisms

1 8 15 22 29 36 43
_ Ther 3.0x10° 4.0x10° 4.0x10° 6.8x107 84x107 2.7x10° 4,0%x10°
Bacteria
1.4x10° 1.6x10° 8.0x10° 4,9x10° 1.8x10° 6.9x10° 7.4x10°
Actino- Ther 3.0x10°  8.0Xx10°  4.0x10° 4.2x10" 5,4x10° 1.9x10° 1.8x10°
mycetes Meso 8.0x10° 4,0x10 1.8%10° 5.7x10°® 6.1x10° 4,6x10° 5.6%x10°
Fungi Meso 4,0x10° 7.0x10* 8.5x10* 6.0x10° 4,010 9.2x10*° 4.1x10*

a: Thermophile, b: Mesophile,
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