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ABSTRACT

The purpose of this study is to efficiently treat the sewage sludge discharged from sewage
treatment plants and evaluate the feasibility of the manufacture of lightweight aggregates(LWA) using
a large quantity of sewage sludge. Sintered lightweight aggregate from sewage sludge is
experimentally manufactured with various mass ratios of clay to sewage sludge by a pilot plant, and
is tested for density, water absorption and crushing value. Their physical properties are compared to
those of a commercial sintered lightweight aggregate. As a result, an experimentally manufactured
lightweight aggregate is similar or superior in physical properties to the commercial lightweight
aggregate. The manufactured lightweight aggregate could be used for structural concrete and
non-structural concrete. '

1. MEB
ddgekel] s 01297 H s HERrIE Y BAE F SPWNEY AEFI1¥E &
A2 50% ol3tyd Azt 0THELR Folx AYF] AXE IS FEL2 I AT o] ¥A
FHRoz 7 FAH1 ok old AGFIAEES FAE R SR AAALY FEPE FE] AT
A dtos s anxel Aze FAd 1¥UM AFEAY AZE T S QA £@
o]l WAL HA mrte FUHD e AFSAE AT F gl JheHe T oy HFIA A
& -

o
e
o

2 HreeANE EYT A 4718 489 B A8 WRA st2rt B4 £
VEE Yo7l Wl V& 24 ZFTA Hal vFH 24UAE A 2E £ 9
DAL H4edA A (10on/DE A ALY HAFE SAEE olg3ic] FYIAS A=
AY 712HA B4 2 FYHEE Fesind stk

o
onl
o e
mh o

2 AEAE % Wy

2.1. AHEA R

st 8= SAlY SEAE A B4AY FEY AL AFEAL, FEE YAY A2 EGOA A
Azt en EARZAZA T4 AVEFEY M, H4sE, HAE, 3, fEdnt 891 518
AHg- 3T

« 459, dRUen Y AT AY 27, T
o A, AENAL AZ T} A3

s A9, AU AF - EAFHY 35, B

s

o)
O

2
)
ol
a2
4
2
o
of
R
=
=

20069 & shaltEs]) =22(18913) 117



2.2 g

Hgul g AT oA meiHojob 3 Atahe A9 AR, 4BA, FAA, AP ol od¥ 4
& &3 UdFHooF 31, Pilot Plant®] 2-8-A] iAo g FAAI7L A1, 3P G BAE&e] ¥
& e dFstded e dAxFFeR

50~70%F2% WE 15~455%%, T714 w78 TR
5~15% %% B9 A4¢ e Adsgch (35 2N 2 BE)
& |3
HE e o

23 AZFH iy | e D“E"%Sgg ........

gr&elAl A210ton/D)E A& AzE A E ’ san 2z | o
EWEE olg3l FAITAE Azstn 1o B I / g
34 9 BAY 58 ausgen ANAL A= [Ty oy 2
3A4e 19 19 2o T .

- ~ , Pellet2] 212£7] ]] il

23 2448 T =

Azd A3AREA BB AT, F8E [ e nz | 2
58 KSTEE @Az Aaged, 934 A (L e R revrvot
=2 Qe 2A9 HwEy] st 59 Liapor ATAUB WS

AL EAE F dFstd 248 vastith
3 dEza ¥ nF

3.1 Pilot plant H£24%

311 &3A Ax 2 &%

YA e F %2 BrAY A AL REAZI F HE, B4 AV |E 5& B
23] BU% T AA EFEQ 4ol & B-30FHW HEE TR ol FIAY AETHA
29 H73HE sy Ay Az A dEY seeEAY EYFE FAANT f4Felth
A7) €812 dF7)e Wi e d23ag s 9len da3a dd Ay AP AT TF
ZAa)et tja2a EHol BoldE A& dolhy] A8 23y 2 Axs7] 3 49 289 YT
2 P} Atk Ay LA Az wFe taa ASFE 6~10RPM, 28 4L Tke/em'G, AH
AZHE 20~30% Eln Az7] R ¢4Ee -10~-20mmAqE FA8tE Ao £8A Az H¥gsigo

37

4

312 £g<3A ol% & ERE &F

THd €8AE ARHeE e WA HY 454 vhe FHE £ €¥AE AolA URY 7
TE¢ AANEF R Ud 23 F(Kneading screw)7t EE ] o3 AFsEE T4 S s
10~20RPM, W% AFAIZEE 3~5& FE FAste 2ol wigAs gt 4% yrd 458 ¢ €9
A EWrIZ 5] E0h

313 44

ER7]Y #dF 10~20RPM, MFAIZLE 3~58S FAdhe Zo] vigAsant. BV £F €A
o FEFHR AlEol Ho| Y P72 olFIth o P HFrle Rl dF2ddg A-A7 3
2, FHAZ 2o & FAHBA FEFH] BHo] 7P HFol HEE FAH lon, 24
w2} 150~400 RPMol 3, AFAIZHE 30~50% AE AF9 deo] mebd A3k o] v st

314 H8A A=z 2 &4

18 = A



dstd JFAE 20T ol3te LxolA Azste] HA FeEo] 10%0)817F HES Axsed &
duzle &84T A BAste HEE ol&FezM, oA 2HE H238 S o)W EF A=V W
Fo & Ty st dele IFAL T2 SE ndtqoF foh IFAE #A riHE
AHE GEANTE 7 Eye £ FaR I8 ¥¥ 39 R A9 2AF @Y Fol dojdrh
aEg Az2E ZA 89 2= THlE EUeA ¥oAY, a%A 4HE 22E MM SAY
92 252 FIFALE v T WA T FEA osor gk 24U WY 2429 dZ€
T7E71ZYH FELEES FA4E Aotk

315 24

A4 24EE 2Y2E HAH) 9% ZEs 242 a0 7Y B FYTG 24 B
T 2 nrtx METR FAH Jlow, §A&Es} 1~5RPM, 71€71E 15~2058 A%,
FAZE 15~208, 242 WF2EE 27 me 1150~1,250T2 /AT A4 L4204
2 UR7E 2EFL Hol Z1Fe] FEH R &80 ¥ IRTo] AYH e FEE Fe
AFe] HEE 39, AFY FTUALE FASE JF Q9 B BA ABR7F HHE T R
Ase] 1S ¥4t BEH n27tAE FHE HFZSAA FES AFAL FE 71T FHHES
3o, olw, 227 B A JPoE <A} e AA UF ¥R E¥}F FIH nAE
€ O THE BHIAE B

ok
315
H
o
21_|‘
30,
)

s ]
Y eE

R 2000
RN A
O .

) 1” - AR
& viEim e w\

TU EEO o .
Tm Eo —

ad 2 ssEdA

olgst olBAYZN A= Pilot Plant

316 #HlE 34 2 uirizt2e] Xg

34 24Z2A viEE 2L WEVteE HEEdY 9 F7] dEV1E B WEH, e /3
A HEE g ol &3te AXE AT FH JAUI F4 AREE AXNGA 2daE, A
&, 2934, 3 5 olFo] ARE t2E viEdnt T8 HE BdEldA 2goR Mo &
A Az712 FU)etd AL 2 ARFA2EE o] FA drh ol 34 HArldg 2MHE FY
gt fai7tg Agsta, 4 AF»AdE MAaTnE F9std fFlEEE RS s

20069%= & shadEs] =2H(18AWIE) 119



32 249 B4
AYZAY AEE2HE FBIANN AEse Gy
AEE AL JEEZ 2% T Zz dojxzy e o

18 " Drop test® A1E3 G on B A#oA

1z} Zo] 2% o] 71&d FFs . v
ZA g9 ANFITAE AR Y E 2= oJAY #UAH BEH7IAAM 2AEAor FA
9 2¥I7 FsE. d5EyAe f718C] UF TR 2AHALEE =Y BS £}FL) A
A 2t FAZTH F)A H/ER 3Z®EEY §EELS X3 '?7*74]% FAE " FZ2A
£ ZA Hsleg AN v FIAAE A2V} 7H5E7] dE §FENo] 2AY g8t A
o}, whetA BEEd] ZEHE A ¥ ke 2x9 RHVIE 2Estd Edd UWIEs & Ay
9e FAPAA 2L TAZNAA FA AZ7} st Ed. FA B AE d3 3% 058~1.33,
Free 68 135 2 10% A gA #47= 42~131828 Jelt} A9 B2 b7F2E 2 72
£ AFAFSTAZ J¥sgoH, AFTAF vHAME A FF o149 EAS YA

®

=0

I
[e]
_n_
&

B H=E 2xe =4

Mix proportion(%6) T ture Water Crushing
No. Sludge | Clay Inorganic (I"C ) Density | absorption | strength [18” drop test| Coating

waste (%) (ton)

LLWAIL - 052 244 21

LLWA2 Liapor Co. - 0.74 157 32 - -

LLWA3 - 1.2 12.3 129

SLWAI 70 25 5 058 120 42 010K (0]

SLWA2 70 20 10 1230~1230 0.68 6.8 6.1 210K e}

SLWA3 70 15 15 0.78 126 46 210 K o]

SLWA4 30 45 5 1.07 12.7 106 210K X

SLWAS 50 40 10 1160~1180 1.24 135 131 2010 -K) x

SLWAbH 50 35 15 1.33 95 12.0 2010 -K) %
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