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ABSTRACT

Sludge disposal has been a major challenge in the wastewater treatment. Drying is operation which is separated from
sewage sludge to solid and liquid by heating. Drying needs to pretreatment process for effective utilization, incineration
and dispoal The objective of this work was to the drying dewatered sewage sludge by microwave heating, and to
compare the experimental results with theoretical results. Microwave drying 1s fast and has a high efficiency. In the
present wark, an unsteady state analysis of one dimensional drying, with microwave heating, is carried out. In drying rate
curve, moisture movement at falling rate petiod occured by diffusion. A good agreement was obtamned between the model
and the experimental results using the slab sample of 0.2cm thickness.
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Table 1. Compasition of Primary Dewatered Sewage Sludge

Moisture Content 71.29%
Tatal Solids 28.M%
Volatile Salids* 43.65%
Fixed Solids 56.35%
HHV(kcal/kg DSy** 2505

* Ignition Loss at 600°C
**HHV(Higher Heating Value)’
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Fig. 1. Schematic diagram of experimental apparatus.

Table 2. Thickness and bulk density of sample sludges

TYPE  |SIZE(WxLxH)| MOISTURE | BULK
{THICKNESS) cm  |CONTENT(%)| DENSITY
0.2 cm 53530.2 71.29 1.118
0.5 cm 5%5%05 71.29 1.108
1.0 cm §%5% L0 71.29 1.033
L5cm 5%5%15 71.29 1.151
2.0 cm 5x5%2.0 71.29 1.103
2.5cm 5%5x2.5 71.29 1.136
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Fig. 2. Drying curve.
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Table 3. Moisture content and lag time to critical point

T 0.2 e|0.5 em 1.0 cml1.5 cm|2.0 cm 2.5 em
S 175 | 170 | 150 | 1.45 | 1.40 | 1.30
(kg O/keDB)
oA THeecy| 20 | 30 | a0 | 80 | 100 | 130
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Fig. 3. Drying rate curve.
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Table 5. Drying Parameters for
c=E,exp{-k §)+Eexp(-K;t+Esexp(-kit)

Type Parameter R’
D2 cm| E;31.9 k000427 E;:6.04e+007
ky3.18  E,303 k;:0.05 0.9997
05cm| E;401 k:0.0259 E;:188
k238 E;:28.9 kq:7.47 0.9997
10 em| E;:5371 k0025 E;:220
k;:1.54 EB;:179 ky:8.83 0.9993
1.5cm| E;:892 k00222 E;:317
k,:0.911 E;:4.59 k. 7.07 0.9995
20cm| Ey;l.84e+005 k:0.00912 E,:-1.83¢+003
k:0.00911 Ey:1.68 k4838 0.9996
25cm| E;:8.3%4005 k,;:0.00556 E,:-8.38e+005
k.:0.00556 E;113.3 k105 0.9997
3.0 T T T T T T T
. q
o FQ 2.5 o calenlated vahie i
=g o expertmental vale
B @ a9} 4
]
= o
22
— 4
= 8
=
o B .
=3

0.0
0 50 100 150 200 250 300 350 400
TIME(sec)

Fig. 4. Drying curvc (thickness 0.2 cmy).
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