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BACKGROUND

State of industrial waste disposal in Japan

1
5

1

1
5

8

1
6

1

1
5

6

1
5

6

1
4

7

1
5

0

1
6

9

1
7

2

1
7

1

1
8

4

1
8

3

1
8

2

2
0

1

2
1

4

2
1

9

1
5

5

1
4

9

1
5

3

1
5

7

1
7

0

1
7

8

1
8

7 1
7

9

1
7

9

1
7

9

1
7

7

1
7

5

1
7

2 1
8

0

1
7

7

1
7

9

8
9

9
1 8
9

8
4 8

0

6
9 6

8 6
7

5
8

5
0 4
5

4
2

4
0

3
0 2
6 2
4

0

50

100

150

200

250

300

350

400

450
1

9
9

0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5E

m
is

s
io

n
 m

a
s
s
 o

f 
in

d
u

s
tr

ia
l 
w

a
s
te

 (
×

1
0

6
 t
)

Recycle Reduce Final disposal

(Ministry of Environment in Japan, 2005)
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BACKGROUND

State of industrial waste disposal in Japan
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BACKGROUND

What is drinking water sludge?

Aggregation of microscopic 

substance in water

Industrial waste discharged 

during water purification

drinking water sludge
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BACK GROUND

water purification plant

sand mat

Desiccated sludge hardens and 

resembles a rock in appearance.

Amount of discharge 

in Hitachi city:

1500-2500 ton-wet/year
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BACK GROUND

Disposal and utilization of drinking water sludge

It is important to encourage to reuse drinking 

water sludge in geotechnical engineering.
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BACK GROUND

Review of study relative to drinking water sludge 

Environmental impactMechanical performance

To make material criteria as geotechnical material
-road infrastructure, backfill of water pipe construction, landfill cover

Durability

-degradation mechanism (Watanabe et al., 2008)

-suggestion of decomposition of sewage water sludge 

(OôKelly, 2005)

Integration

&

Simple evaluation

Necessity to combine two viewpoints: 

environmental impact and decomposition
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OBJECTIVE

Material analysis of drinking water sludge 

as geotechnical material in terms of 

environmental impact and decomposition

The relationship between the 

quality of drinking water sludge 

and elapsed time after 

construction was examined.

The applicability of drinking water 

sludge to geotechnical works 

was discussed.

quality

elapsed time

limit
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CAUSE OF ENVIRONMENTAL IMPACT AND DECOMPOSITION

Drinking water sludge contains flocculating agent: 

poly-aluminum chloride Al2(OH)nCl6-n

Aluminum leaching
Environmental impact

(on plant growth)

Before interaction with water After interaction with water

tail

loop

train

released aluminum

Mechanical bridging

OHAlOHAl 3)( 3

3
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CAUSE OF ENVIRONMENTAL IMPACT AND DECOMPOSITION

Drinking water sludge contains flocculating agent: 

poly-aluminum chloride Al2(OH)nCl6-n

Aluminum leaching
Environmental impact

(on plant growth)

After interaction with water

released aluminum

Decomposition

-cluster collapses 

due to deformed 

mechanical bridging
(Watanabe et al., 2008)

coincide
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EXPERIMENTAL PROCEDURE

Serial batch leaching test
Relation between aluminum release 

and elapsed time was obtained.

Constant strain rate 

consolidation test
Relation between aluminum release 

and mechanical properties was 

obtained.

Relation between mechanical 

properties and elapsed time was 

made through aluminum release.

release

elapsed time

mechanical

properties

release

mechanical

properties

elapsed time
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EXPERIMENTAL PROCEDURE

Serial batch leaching test
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SERIAL BATCH LEACHING TEST

Purpose Estimation of long-term Al3+ leaching

Testing type Batch (horizontal shaking)

Referring to JLT-46*

State of sample Mad (<0.250mm), water content was 300-500(%).

Solvent Distilled water of pH 5.8-6.3

Liquid to solid ratio 10:1

Leaching time 6 h x 5 times (5 fractions were obtained.)

Filtration 20 min-centrifugal separation at 3000 rpm and 

suction filtration with 0.45 m membrane filter

Analysis Portable Datalogging Spectrophotometer

(DR/2010, HACH)

*JLT-46: Japanese Leaching Test complying with the notification 

No.46 of Ministry of Environment in Japan which was based on 

Japanese Pollutant Index of Soil
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SERIAL BATCH LEACHING TEST
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EXPERIMENTAL PROCEDURE

Constant strain rate consolidation test (JIS A 1227)

Test apparatus for 

consolidation test using 

constant rate of strain
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Drinking water sludge
Sampling Hitachi, Ibaraki, Japan

Drinking water sludge A B C D E F
Prefication data FEB. 2006 FEB. 2006 M AR. 2006 APR. 2006 NO V. 2006 AUG . 2007

Soil particle density

s (g/cm
3
)

2.46 2.48 2.42 2.51 2.60 2.61

Liquid lim it w L(%) 320 330 350 275 420 178

Plastic lim it w P (%) 147 167 143 140 166 104

Plastic index I P 173 163 207 135 243 74

Ignition loss L i (%) 27.3 25.9 28.9 26.1 25.8 17.2

SAMPLE PREPERATION

Tokyo

Hitachi

N

150km


