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Abstract : Water treatment plant sludge occurred in sedimentation and inverse wash process s generally disposed by ocean
dumping or reclamation after dehydration processing using mechanical or natural dry method. Recently, ocean dumping of sludge
Is limited actually by London Convention. Physical, chemical, and geotechnical characteristics ol water treatment plant siudge
were analyzed by experiments. The possibilities for recycling of the dehydration sludges as inaterials for covering sanitary
landfill were examined. Experiments performed with sludges mixed with general soil to improve the sludge properties are the
hydrometer analysis, the liquid and plastic limit test the specific gravity test, the compaction test, and the unconfined
compression test. The value of Yamsx 1S Increased and OMC (Optimum Moisture Content) Is lessened with mixed sludge. The
value of maximum compressive strength and friction angle are increased and the cohesion is decreased with mixed sludge. The
ratio between sludge and soil in mixed sludge was 3:7 and the strength of mixed sludge showed 3.6kg/cn. These results satisfy
the regulation of U.S. E.P.A regarding materials for covering sanitary landfill.

Key Words @ water treatment plant sludge, dehydration, geotechnical properties, Yamax, OMC, compressive strength, friction angle
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Table 1. Regulation of U.S. E.P.A regarding Materials
for Covering Sanitary Landfill
Liquid Limit Under 50%
Plasticity Index Under 25%
i . More than
Maximum dry density
1.5t/
Porosity Under 42%
Content of organic )
Small quantity
clay and mud
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Table 2. Properties of sludge

Period of BOD 5SS | Coag Content of Organic
Collection | (mg/1) | (mg/1) |ulant matter(%)
JuneTaly | VY|V pac 17.95

High High
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Table 3. Contents of Heavy Metal Tested by Kyungpook

L
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Table 5. Items of Experiment and K.S. Standard

Rural Development Administration N K.S. N KS.
em em
Standard amount Standard Standard
Test Items| Unit | for designated Test Compaction KS T Unconfined KS F
Result Test 2312 |Compression Test| 2314
waste Grain Size Grain Size
Eb mgﬁ 28 00'23530 Analysis KS F Analysis KS F
A‘; E 7l 1 : £ o.ooo (Mechanical 2309 (Hydrometer 2302
Hg mg/] 0.005 0.0000 method) method)
Cd mg/1 0.3 0.000 qu”;d I;”mt 12(:0‘; Plastic Limit I;;OZ
~. +6 €S
LrCN Ingﬁ 18 88(1) Specific KS F Consolidation KS F
e ‘ ' Gravity Test | 2308 Test 2316
; Test of
Organic | ) 10 0.0000 B KS F | Coefficient of | KS F
: : rgani
Phosphor gamc 2104 |Permeability Test| 2322
Content
Tri C. E " 0.3 Not Direct Shear KS F Water Content KS F
ri. C. E. .
e Found Test 2343 Test 2306
A Not Organic Matter| KS F
Tetra C. E.| mg/l 0.1 Found Content Test 2104
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Table 4. Type of Sample and Mixture Ratio

Type of Sample Mixture Ratio

. Sludge
Non Mixed Sample :
Soil

9:1

Mixed Sample 8:2
(Sludge : Soil) 7.3

L 3:7
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Table 6. Method of Compaction Test

Hammer Compaction

Inner diameter

Weigh | Hammer of mold (mm) Layer [No. of
t(kg) |Fall(cm) S fall
4.5 45 150 5 55
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Ay E== A4 50mm, ¥°] 100mme! P.V.C Spo|Zg
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Fig. 1. Grain Size Distribution Curve.
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Fig. 2. Results of Compaction Test.
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Fig. 3. Results of Unconfined Compression Test.

ot Fig. 4t A48 2819 g $o] W 7t
WaE Uehls Sdold, B4n Zuxd dEAS:
(Co= 0.2240]ck

- 110 -



g
4>
Rl
n
rin
O_I_
+
oz
>
il
al
1o
2

job
00
0z
e
[‘O
Y

0.6

0.55

05

o 0.4

0.4

0.35

0.3
0.1 1

45 B4E SR NUBsH 54

A5a eAel AWFHE SHL sjeksp) Asiel da
ALY, WFAY, A9AHAY F& AASUch Table
78 olel Jb AUAZE B} sletd 34 LelAs
QukEAbe] EAFEA 54E ek 9k

Table 7. Geotechnical Characteristics of Sludge

Sludge Soil
Yimax(t/m°) 0.828 2.12
OMC(%) 64.4 8.6
LL(%) 134.25 21.67
PL(%) 63.13 N-P
PI 71.13 -
Max. Strength 9.9 0.9
(kg/cm®) ) ’
Specific Gravity 2.16 2.8
Ce 0.224 -
Ckg/cm®) 0.449 0.15
@(°) 3.6 30
Classification OH NP
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Fig. 5. Results of Compaction Test for Mixed Soil.
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Fig. 6. Results of Unconfined Compression Test for

Mixed Soil.
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Fig. 7. Flow Curve for Mixed Soil.
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Fig. 8. Shear Strength of Mixed Soil.

Table 8. Geotechnical Characteristics of Mixed Soil

Mixed Soil (Sludge:Soil)
9:1(8:2|7:3|1:7
Yamax(t/m?) 1 0.8720.935 | 1.04 | 1.537
O.M.C.(%) 63.5 | 55.0 | 46.7 | 23.0
L1(%) 126.58|110.55| 95.94 | 46.46
PL(%) 61.85 | 58.33 | 50.25 | 37.58
PI 64.73 | 52.22 | 45.69 | 8.88
Maz;;zrrs;) gl o4 | 28 | 34 | 36
Max.Strain(%) | 4.77 | 3 3 | 325
Clkg/cm®) 0.44810.429|0.410|0.273
(%) 52 | 7.1 | 7.54 | 205
Porosity(%) - - - 37.5
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Table 9. Comparison between U.S. E.P.A. Regulation
and Results of Mixed Soil

US. EP.A.| Mixed Soil (Sludge:Soil)

Regulation 9:1 8:9 7:3 | 3:7

Liquid Limit| Under 50% |126.58{110.55(95.94|46.46

Plasticity

Under 25% | 64.73 | 52.22 |45.69| 8.88

Index

Max. Dry
Density

More than

0.872
1.5t/m*

0.935 | 1.04 [1.537

Under 42% 37.5

Porosity
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