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Abstract

The cement-based system among S/S(Solidification/Stabilization) is widely used to treat
hazardous wastes. In this study, tannery sludge was solidified to evaluate the stabilization
effects of using admixtures in the cement-based S/S. Fly ash as substitute also used to
increase the strength of the S/S of hazardous waste.

The compressive strength measurement and leaching experiment of chromium metal of
solidified mortar were carried out to compare and evaluate the physical and chemical
characteristics of solidified hazardous waste sludge.

From the result of this study, there was increased of compressive strength by using
AEW-3(early-hardening AE water reducing agent), and leaching concentration of chromium
became low enough to satisfy the regulatory criteria.

The successful solidification for the organic contaminant and heavy metal in hazardous
waste should enable to treat by cement-based system using early-hardening AE water
reducing admixture and fly ash as substituted cement.
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Table 1. The chemical compositions of cement and fly ash

Chemical compositions (wt.%) Specific
Sample .
Ca0 Si0: | AbOs | SOs | FeOs | MgO | NazO | KO [others gravity
Cement 6328 | 2475 580 253 2.04 149 -~ - 0.11 312
Fly ash 322 5200 | 2381 0.16 429 0.90 070 | 088 0.88 2.15
Table 2. The chemical compositions of tannery sludge
.\ . Ignition
Compositions SiO, Fex0O3 AlOs Ca0 Cr:0s Nax0 ;
0SS
wt(%6) 2.14 0.76 0.43 21.27 1.25 1.08 63.47
Compositi MgO K:0 700 TiOs As Fb th
mpositions n i other
(ug/g) (ug/g)
wt(%6) 0.88 0.07 0.05 062 <100 <100 7.98
Table 3. The characteristics of manufactures
class color specific gravity chemical
AEW-1 dark brown 1.14 naphthalene compounds
AEW-2 dark brown 1.14 lignin compounds
AEW-3 dark brown 1.17 lignin compounds
AEW-4 dark brown 1.22 -
SP-1 dark brown 1.15 naphthalene compounds
SP-2 dark brown 1.18 naphthalene compounds
SP-3 dark brown 1.20 naphthalene compounds
TollAl 24hr A2 F 23t 4mmolstE A7t A 5348 AHEsiden TEAE
E3lo] A BE AR, o A8 ICPEY 2 AEW-1, AEW-2, AEW-3, AEW-42 I81 #

J= Table 29 2ok AFEAE 752 H74
i+ AHg® CratghbEz s oF 12,500me/Le
Cre #irste Aoz Yetwoh

(3) &34

F718 ol w2 A nYsA n
Ao AEAE WA G 27| FESILR 1
Aol FHEAE ¥ BEFEE @A 37 4
st Hrtg EARE AHE REEEY 27
Azt gAY B a3F ST AFE
#HE A AHEHI Qe SASE PARY] Al #-§ AE

HAAA A A8 43(2009)

F3lA= SP-1, SP-2, SP-32 YEhUch

2. 439499

ARERY g fejH7]22 Cre Frshe
AgeeiA g ngstetizt stdes ojg A
o g3 ARE A2 G vl A&
Hste] M ARE 1A 54& FFAES}
42 44 FAE vehdi

1) 23A9 A%
2 AYA AL 3 A7E SgEA



o BN W/C=055, S/C-2452 W@ e
& aFAF o, viz)e] ARFE 10, 15%F
gElsti, £ X, &34 9o TAHE 9
A AA AgarAck

a3A e AL $3 AHE E=e vHEFEA
ol AmlES 38H ko] I Avs= PVLCH
(@50 nnxt 5mn)g 10mel 712 AjFEAT. 2
stAle wiglol weh, ARE, u)iks], E3HA 9
v g gEjsle] TS F FANE A &EA
2 03~0602 &3 T nIAE WHES
ch. m3tAle) AFE Y} EFEE KS F
2403e whel wj AAvick FAle] 374 AR
& A3t dFAE 2 24 E AT

TsAY] AEFEE FAVIFEE HEA 7
(JI-101A, JEIL Precision Ltd)E A}g38to] KS F
2406 7 KS F 23149 wa} Z43te] key/em’
2 Yeriich

(2) $&Ad

AE 13tAld] A9 g3¥Ee|Aef S
Hristzl st £&249L st £4ge
FA7 el wel Z}7re] uEA A HE 3|3k
43 F g%} 08~5mm7t HEE A7LE et
£&§& ANER sfgen, U HVIETHAIE
e 1A E SSHEYHS WA UHE
o83ty BEZME M EALHCH:COOH) 2
pH 52 233 ¥ H7189 43 £&58v99] ]
Z L10(w/v)2 2 s 150rpmol A 6hr B¢ §%
A8e sy’

o] wf pHE 2hr wlt} 3HAH OIN oM EAe R
zAstgen, E&4dol Y EEHL
GF/C(Whatman, 1822 047) 9#A & oja}se] o
A% 10mLE HF F AA-gGidd 9% 18
BaHoz AAs, ICPE £43

m. 3 o Sz

AREE o]g3t faHAZE] HHe A9
aFsl/AAEA] HAAEE ARIE QAR dF
F A&t uspAle] FEE Yo E2A 1A
o) @AW FHEE Fola, EF ABAE

IisiadiA IgoA AIYE SO I8 39

ER AF$AZA ARG F5elRE B
g3 JHedA TEF, THAY AERSA, F
F3AS FF % AT A8 A7 AL
HE GEPE L §5 SH U BFE e
7 g,

1. €8A 3 g IF

AEEexe EFFE A st LY
g srlERe el FA=H A HAE Im'F
AlRIE 150kgS WM&, FH B olHd A
Hoj gid AWE ustA e dEUFAE 10kgy
aff o3 T HFe] AWE 1A UESAFAE
35kgi/ent ©]d, 2L YE9 AdEUFAEI|FE
10kgy/er ©]4S 25 F&3e 1AE 47 9
sto] HE&YAY F& AuES FAUIZ 03~
067k WsiAlA A Aoe Fig 13 2 o]
e} &l W/C=0.55 S/C(sand/cement)=2.45,
H]4rE] 28 10%(wt.) 2 TG

FigolAl & ¢ %ol £eiX9 gFo| 55
AT gol ZA Tad lew, 53] T/C
(Tannery sludge/Cement) v[oll FAIglo] 28d L3}
Ao ¢EFEE BF 10kg/crE 28tz glon
T/C=039 W 287 == 5SZkgy/en® Ao =&
etz ot g J¥eeAY 42 06744

HPHoE 1Y AFsEe & F Aok

3

TIC=0.3

o
o
!
T

TiIC=0.4

TIC=05

TIC=06

-
o
!
T

(=]

Compressive strength (kg,/cm?)
8 8 &

w

7 28
Curing time (day)

Fig. 1. The compressive strength of solidified
tannery sludge according to the tannery
sludge and cement ratio.
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Fig. 2. The compressive strength of solidified tan-
nery sludge according to the dosage of AE
water reducing admixtures with 109%(wt.)
substituted fly ash ; (1) AEW-1, (2)
AEW-2, (3) AEW-3, (4) AEW-4.
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Fig. 3. The compressive strength of solidified ta-
nnery sludge according to the dosage of
super plasticizers with 109%(wt.) substi-
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