unnade
qmnuurﬂumiﬁﬂmﬂTmmmsiﬂumsmmmﬂummssa‘lnmaﬂamnunmnﬁaunaa
ummﬂﬂznauTemsnufm‘laﬂjuanuumJaimtauﬂ1mzu’htmaun’nﬂui’aqﬁnﬂszmu Taold
I ] i 4
msunuiifudnudlesaauddrodwnaudfifiifinadesas o, 10, 20 uaz 30 Tashmin
i ar .’ Y] 4 1 4 a
uazmlsnlasumnazneuludasifesas o, 10, 20, 30 uaz 50 Tamimin Wyt doundeusens
3 o ° T .’ ar ' 9 W o
mumuimfudundlesaauddodunaudnisinudesas 10 Tashminlimdideduusegn
o ] o J o o ] F TR
Qganiinnegmsiiv 28 uvull Taelinomweanselumsiuussdagenioundeudsiii
1 Sy o s o ' v -
fimsumumudnudlesauausdrodunaudfiegmsiy 28, 56 uaz 91 Su Andudevas
0o o ’A or 4 a 1 o
8.5, 8.2 uaz 9.1 mudny usnmililedTunamnazneuTanzminlufoundeudaunudun
Y o 1 o ) - a
Wanuaunselumssuussdavesdeundsudsmnazneu Tanzminanss TaondSuanmin
1 4 ¥
znoulansminludeundeudedosas 50 Tamimiin # 28 Su Sanvaunsolumsiuussa
v - @ 1 o Py 9 [ 3 & o [ o
MmNy 94 AlansuremsusUAIAT Faeonifounaeudei lilimsidumnaznouTane
minfiowiufadiuiesas 77.7 devnsmageunsiainavesTansminendeundsuss
#2075 Multiple Extraction Procedure (MEP) WuSiaimnazneuTansmiinuaziiiosves
S A J @ ¥ -1 o &
MIvTazmenditinanemsiaInaveslansnindeundoudsninasneuTanemin Taoiouny
: 1 I o : Y
ndoundeudsdionminazneuTansmindevar 50 Tamhmiin  AuSuduasauveImsy:
3 { 4 s s 1
azmIoves newns, man, Insdlon, unadion uasdansd fwiiy 0.247, 2.348, 0.346, 0.006
o oa @ [ -3 ) o o 1] Q'& [} [ -‘
uaz 0.389 UndniuABdas MUMIAY dauasia hisusoasiviannududu1ddnTes Aas
] -3 = o o 1 - -
atm'1snmszu1tuIanznun’lumwzazawum'lmnummgmmsu'[smuqnmnnssu

MUuUA



Abstract
This research work investigated the compressive strength and leaching of heavy];nZta} Zorsn %he
solidified wastes using ordinary portland cement (OPC) and black husk ash (BHA) as binders. OPC
was replaced by BHA at 0, 10, 20 and 30% by wt. and metal sludge was loaded at 0, 10, 20, 30 and
50% by wt.. Results showed that the blended cement with 10% by wt. of BHA substitution gave the
highest strength after 28 days of curing. Compressive strength of cement blended with 10% by wt.
of BHA was 8.5, 8.2 and 9.1% higher than that of the plain hardened cement at the age of 28, 56
an& 91 days, respectively. In addition, strength of the solidified wastes decreased when the amounts
of waste increased. It was found that the solidified waste containing 50% by wt. of metal sludge
gave a 28 - day strength of 94 kg/cmz, which was 77.7% lower than that of the control. Leachability
of heavy metals was tested using Multiple Extraction Procedure (MEP). It is observed that the
amounts of waste loading and leachate pHs affected leachability of heavy metals from the solidified
wastes. The cumulative concentration of Cu, Fe, Cr, Cd and Zn released from the solidified waste
containing 50% by wt. of metal sludge was 0.247, 2.348, 0.346, 0.006 and 0.389 mg/L, respectively.
However, concentration of these heavy metals in the leachates was not exceeded the standard

criteria of the Ministry of Industry.

Keywords: Compressive Strength / Ordinary Portland Cement / Black Husk Ash / Leaching /
Heavy Metals



