CLEAN TECHNOLOCY, JUNE 2002. 82) pp. 67 - 76

Wk ssxe] 8ty Brm=e] Fhd Y R

o)7]F - LFY

Aoty FUFHT

The Use of Water Treatment Sludge as a Landfill Cover Material

Kee-chool Lee - Joon-seong Oh
Dept. of Mincral and Energy Resources Engincering, Chonnam National University
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ABSTRACT : Dewatered sludge of 400,000t/y from water treatment plants in Korea is being disposed
through landfill and ocean dumping. However, the disposal is posing more and more serious
environmental problems at the same time not only because of landfill site shortage in municipal suburbs,
but because of the concern it will contaminate the occans.

In this study, the research on utilizing the sludge dried by flash dryer as covering soil in the landfill
sites was carried out to solve these problems on environmental affinity.

Both dewatered and dried sludge were exposed to the natural condition and observed according to
the atmospheric changes. An experiment of soil enginecring characteristics of the dried sludge and tests on
mixed sludge(silty sandy soil : dried sludge = 10:90 ~ 30:70) such as particle size distribution, liquid and
plastic limit, moisture content, specific gravity and compaction test were carried out.

According to the compaction test, the compaction was confirmed as the optimum water content ratio
was observed in the condition of SM-silty sand of particle size distribution, NP of liquid and plastic limit,
101.4% of moisture content, 2.04~2.12 of specific gravity.

The results showed that dried siudges mixed with at least 30% of natural soil could be used as daily

covering soil in the landfill sites.

keywords : Dewatered sludge, liguid - plastic limit, water content, specific gravity, compaction test
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2. Experiment of soil characteristics
Dried sludge (53%) | | Silty sandy soil (12%) |

|r MIXING ]
i
Sludge : Seil Sludge : Soil Sludge : Soil
100 : 0 90 : 10 (80 : 20) 70 : 30
d

Physical experiment

4, Moisture content
5. Gravity experiment i
6. Compaction test j

<.

Result analysis

1. Particle size analysis
2. Liquidity limit
3. Plasticity Limit

Fig. 1. Flow sheet of experiment.
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Fig. 3. Photo .bf mold and rammer.
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Table 1. Chemical composition of Duknam water
treatment plant sludge.

Item | SiO; |ALOs|FeOs{ KO | MgO | CaO | Ig - loss| etc.
Compo- |14 ==135.05| 2.35 {063 | 039 | 056 | 453 |1.18
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Table 2. Results of exposure to first and second atmospheric phenomena.

First Weath Water content {%) Resludge Etc.{observation)
e cather Dewatered Dried Dewatered Dried Dewatered Dried
Orignal water 80 53 80 53 8 53
content
Passaga ioh Ctlear g 5-364 S-364 Not - Surface(2mm) - dried
(24hrs) (}“ghun:’ﬁf’@a“ 1-708 1-317 . Internal - not dried
Passage Rainfall 5-169 | 5-163 . : SDP’,?’;‘E S;P:‘é:;‘l‘;‘am)'
(19days) (3 times) 1-724 1-199 e et toace
Water content (%) Efc.(observation)
Second Weather Dewatered Dried Dewatered Dried
Time
Passage Clear 796 61.4 79.6 61.4
(day)
: 5-488 $-317 - Surface(2ag) - well dried
! Rainfall (20un) 1-818 1-455 - Internal - almost non dried
3 Clear 5-311 S-203 + Surface(2mm) drying - good
1-738 1-697 - Internal - almost no dried
4 Typhoon and rain 5-367 5-326 - Wide spread by rainfall, wind and sun
Rainfal} 5-237 S-258 . .
6 (50am) 1-750 1 343 - Internal{3cm) - partial dried
8 Right after rainfail 5-377 5-381 - Wide spread by rainfall, wind and sun
S 227 S-227
10 Cloud
oucy 1786 1-399 - Internal(3cm) - partial dried
. S-161 5-17.6 + Insect ete. - no trace
13 Typhoon and rain I-769 1-284
w Mostly clear S$-131 5-173 " Drying depth - about e
: (Rainfall - 2times) 1-654 1-248 pread width = widen
. - grave shape exhausted
Experiment term : 99. 6.—8. Dried : Dried sludge
Place : Hangam-dong, Nam-ku, K city 5 : Surface
Dewater : Dewatered sludge 1 : Internal

CLEAN TECHNOLOGY Vol.8 No.2
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Table 3. Distribution of Particle size(sieving method, DS : 5 = Dried siudge : Seil).

Item Size(on) | 508 | 381 | 254 | 191 {952 | 476 | 238 | 200 | 084 | 042 | 025 | 0105 | 0074
5)50 f’) WI:;:;% 100 | 100 | 100 | 100 | 100 99.92 | 8099 | 5632 | 3036 | 1742 | 835
DS : S Passing 100 { 100 | 100 | 100 | 99.70 9870 | 9019 | 5205 | 28.81 | 1530 | 1226
90 :10 | weight(%)

. Passing 100 | 100 | 100 | 100 | .06 9609 | 788 | 3877 | 2417 | 1751 | 1620
70 : 30 weight(%)

DS : S size(nn) 0.0645 0.0450 0.0290 0.0168 00119 | 00084 | 0.0042 | 0.0019
100 : 0 Weight(%) 7.64 731 6.81 6.48 598 5.56 515 482
DS:5S size(nn) 0.0629 0.0447 0.0283 0.0164 00116 | 00083 | 00041 | 00019
% : 10 weight(%) 11.08 1028 9.48 8.67 7.87 7.07 6.26 5.46
DS - s size(sn) 0.0602 0.0427 0.0272 0.0158 0.0113 | 0008 | 0004 | 00018
70 : 30 weight(%) 15.95 15.19 13.35 1212 10.58 9.05 8.28 7.52

Table 4. Classification of soils of particle size by sieving{under 200 mesh)
{unified soil classification system).

(g‘:;‘d Gravel | Sand | Silt | Clay | ™| peo | D30 | D10 Passing | Passing | Passing%

dudge) | W | [ (B (R ?;Z; ooy | oo | o | D] SO | %y | wireo) | (x200)

100% 0.08 | 9157 | 353 | 482 | 20 | 047 | 018 | 0079 | 59 {0873 100 99.92 835 SP-SM
0% 1301 | 8644 | 680 | 546 | 476 | 0.48 | 026 | 0.033 | 145 | 4268 | 99.70 98.70 12.26 SM
70% 319 | 7989 | 868 | 7352 1 476 | 039 | 033 | 00098 | 60.2 | 1883 | 99.06 96.09 16.20 SM
UC : Uniformity coefficient
CC : Coefficient of curvature

Uscs

USCS : unified soil classification system

HH7IE H8H M2z
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Fig. 4. Grain size accumulation curve(dried sludge
100, 90 and 70%).

Table 5. Results of Liquidity and plasticity limit of

samples.
Ttom Liquidity | Plasticity | Plasticity
Emit(%) | Limit(%) index
Dried sludge 100% NP NP NP
Dried sludge 90% NP NP NP
Dried sludge 70% NP NP NP

() 254 AE
FHE EY F ekt Foo dde ¢
7% dUH FEFE FE QAo 1L 61%%1
HE YVFHOE 20kg/aioZ B3 Rtk 7]1H4
3] 10%ME FHl &9l 1014% 8 LE-E—Ag
REAEZ AHEIET.
FALFALS ARl 2]3}H Table 62] 4¥Z
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Table 6. Compressive Strength on water sludge(C
water treatment 1:>lamt)8 )

moisture compressive

ltem content({%) strengl:h(kg/ cr} Remarks
No. 1 261.05 -

No. 2 231.00 0.469

No. 3 219.25 0.486

No. 4 207.80 0.627

No. 5 176.10 1.204

No. 6 166.75 2.943

(@) ¥lF(Specific Gravity of Soils)
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Table 7. Results of compaction test on sample.
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vgto g GAAY Fo2ZE Fo| yHirz EFI)
=JE ¥ ol Ao HHPsuE Uil X3 R
©] 40~50%% ZH3}7] W@l 7174 Ax&AE
BELo2 AT 2y JNESY EPveL FH
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e Bddnx 2oy EdQey 4¥$
AX st g 2L 28 A

1 O34 #0E 43t EYS 10%4 F7HA
7184 3L d dzeeA  EY =
30 of EFuAN HoAzdE 1.062 g/er, HAFHF
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DALY G @6l 30% ngeldEe Hdo
AzYE 0773~0913g/crt, HZHE41] 69.8~62.80%
g 2
Ego] e

2. AxE"HA . HEA G

Sample No. 1 5 3 4 5 6 Optimum moisture

Item content(%})

Moisture content(%) 6133 | 6383 | 67.37 | 7005 | 77.28 | 85.13 69.8
dried Sludgel00%

Dry density(g/cm) 0748 | 0.766 | 0.768 | 0.773 | 0.737 | 0.700 0.773

Moisture content(%) 5922 | 63.01 | 67.74 | 7297 | 7671 | 82.07 64.00
dried Sludge 90%

Dry density(g/cm) 06797 | 0802 | 0796 | 0.786 | 0.772 | 0.736 0.802

Moisture content(%) 4580 | 5411 | 5830 | 6257 | 69.84 | 73.21 62.57
dried Sludge 80%

Dry density(g/ ca) 0861 | 0.887 | 0.89% | 0910 | 0.873 | 0.831 0.910

Moisture content(%) 3100 | 3655 | 40.88 | 4531 | 4749 | 49.79 42
dried Sludge 70%

Dry density(g/cn) 1002 | 1.041 | 1.035 { 1.059 | 1.045 | 1.015 1.062

HYo|e MBH M2z
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