A7y CMRICXDERRERK
Studies on the Heating-up Waterworks Sludge
to Enhance Dewatering Speed of PED
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The effects of heating-up waterworks sludge to enhance dewatering speed of pressurized
electro-osmotic dehydrator (PED) have been studied. The method of conventional filter press
Q. ' using pressure alone and pressurized electro-osmotic dewatering were both proved to provide
the increased filtration speed (1.3~1.5 times) when the sludges (7 C, 16 C and 22 C)
generated from the water purification plant was heated up to 40 C and then dehydrated. It
was also revealed that the power consumption required for electro-osmotic dewatering could be
decreased by approx. 10~50 %.
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A-sludge B-sludge C-sludge
Sludge temp. () 7 16 22
Sludge concentration SS (mg/1) 57 200 62100 45500
pH 6.8 6.9 7.0
Electrical conductivity (#S/cm at 25T) 560 650 550
Particle size distribution (%)
- Silt content : 5 ~75um 60 54 40
+ Clay content : b um or less 40 46 60
Ignition loss (%8SS) 20.4 19.0 21.7
Silica content (Si0s) (%S8) 40.9 40.1 39.3
Alumina content (Al Os) (%SS) 22.2 20.9 211
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Table 2 Experimental results

Moisture content of cake:60 %
Test No. Sludge Voltage Amount
temp. of Time (T) Filtration Power
sludge required speed consumption
() (Volt) (kg-DS) (min) (kg-DS/m? - h) (kWh/kg-DS)
A -sludge 1 7 0 4.46 51 2.50 0
2 20 0 4.62 50 2.64 0
3 30 0 4.98 49 2.90 0
4 40 0 5.40 41 3.76 0
5 7 40 4.46 35 3.64 0.10
6 20 40 4.62 33 4.00 0.06
7 30 40 4.98 31 4.59 0.06
8 40 40 5.40 29 5.32 0.05
g ' 9 7 100 4.46 27 4.72 0.32
10 20 100 4.62 27 4.89 0.31
11 30 100 4.98 24 5.93 0.29
12 40 100 5.40 23 6.71 0.25
B -sludge 13 16 0 4.37 42 2.97 0
14 30 0 4.49 41 3.13 0
15 40 0 4.88 36 3.87 0
16 16 40 4.37 33 3.78 0.06
17 30 40 4.49 31 4.14 0.05
18 40 40 4.88 28 498 0.05
19 16 100 437 27 4.62 0.24
20 30 100 4.49 25 5.13 0.24
21 40 100 488 23 6.06 0.22
C -sludge 22 22 0 4.10 53 2.16 0
23 30 0 411 48 2.38 0
24 40 0 4.54 46 2.76 0
25 22 40 4.10 39 2.89 0.16
A 1 26 30 40 4.11 37 3.12 0.16
27 40 40 4.54 34 3.76 0.16
28 22 100 4.10 31 3.65 0.36
29 30 100 4.11 30 -3.83 0.35
30 40 100 4.54 28 4.48 0.30

- The filtration and compression for all experiments (No.1 ~30) is 490kPa.

+ The time required for filtration, compression, miscellaneous time is as shown below ;

< g
Filtration time Compression time Mise. time
10 min (T—13) min 3 min
Energization time
(T—13) min

The miscellaneous time includes cake separation time, filter plate movement time, etc.

- The filtration speed was calculated as follows;
Amount of sludge (kg-DS)

Filtration speed =
Time required (h) X Filtration area (2.1 m?)

- The power consumption is electric energy required for electro-osmotic dewatering, but does not include the electric energy

required for machine operation.
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Table3 Comparison of filtration speed

A -sludge B -sludge
Voltage Voltage
(Volt) (Volt)
0 40 100 [ 0 40 100
Sludge temp. Sludge temp.
(T) ()
7 16

100 146 189 100 127 156

(nomal temp.) (nomal temp.)

20 106 160 196 30 105 139 173 6.00
30 116 184 237 40 130 168 204 ' L
40 15 | 213 | 268 — — == gzso ‘,/;,////
:‘? | I—I/-
= 4.00r
C -sludge @ F
=
Voltage % 3.00+-
(Volt) 0 o | 100 5 I
’ = 2.00~ PR
Sludge temp. g - A-sludge
g r —#—:B-sludge
() < 100 —=—:C-sludge
22 r
(nomal temp.) 100 134 169 PR P S SR R Y 1
0 10 20 30 40 50 :
30 110 144 177 .
Sludge temp. [*C]
40 128 174 207
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Fig. 3 Relation between Sludge temp.
and Amount of sludge
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Table4 Comparison of power consumption

A -sludge B -sludge
Voltage Voltage
(Volt) (Volt)
40 100 T S— 40 100
Sludge temp. Sludge temp.
() ()
7 16
(nomal temp.) 100 820 (nomal temp.) 100 400
20 60 310 30 83 400
30 60 290 40 83 367
40 50 250 — — —
C -sludge
Voltage
Volt
L (Vo) 40 100
Sludge temp.
(C)
22
i (nomal temp.) 100 225
30 100 219
40 100 188
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Fig. 6 Relation between Sludge temp. and Ratio of power consumption
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Table5 Comparison of theory and test results of heating effect in pressurized dewatering
Sludge Caluculated value
temp. Test results
(T) 1/u /o V7
A -sludge 7 100 100 100 100
20 142 100 142 106
30 178 100 178 116
40 218 101 219 150
B -sludge 16 100 100 100 100
30 139 100 139 105
40 169 101 170 130
C -sludge 22 100 100 100 100
30 120 100 120 110
40 146 101 147 128
A-sludge B-sludge C-sludge
2507 2507 250
L A C L
200 200F 200F-
C 2 u
—  150F £ L1s0F L 150F
2 A 2 f s g
& w0F S loof = 100F
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Fig. 7 Relation between Sludge temp. and Caluculated value
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100 96 Fig. 8 Relation between Sludge temp. and
Caluculated value
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