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Utilization of Sludge from Power Plant as Cement Substitution
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Abstract

The feasibility of wastewater treatment sludge from the power plant was studied as cement
substituted material. The sludee were used as the air dried sample and the oven dried sludge at 300°C.
Their properties, then theoptimum ratio of cement substituted portion for cement block were
determined. In the control set; cement, sand and water ratio were 1, 2.75 and 0.825 (w/w) respectively,
while the treatment set, sludge replacing were varied at 10, 20 and 30 %. The blocks were produced and
cured in tap waterfor 7, 14 and 28 days, and tested their compressive strength. The leaching ability of
heavy metals, namely, Cd, Cr, Cu and Pb were determined by Waste Extraction Test or WET (according to
the standard’ from the Notification of Ministry of Industry, AD. 2005) and Toxicity Characteristic Leaching
Procedure; TCLP (US EPA method 1311). The results showed that the solution from cement block curing,
both of control set, treatment block had basicidic pH range 11 - 12 and caused reduction of the heavy
metal solubility. The solution conductivity range 5 -7 mS/cm. The 10% dried sludge cement blocks were
the suitable ratio compared with the control set which the maximum compressive strength at 28" day was
25381 Kg/cm2 and 4.73 % moisture. All metal leaching abilities were less than those Notification and US
EPA standard. Those optimum ratios, 10 % can be applied to produce cement pot.
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Y a4, R Jududdainnaua
S— AINASNDULKAY NINASNDUNNIUNITLNY 300 C N ﬂizmwﬁ 1[3]
Kcps % Kcps %

Na,O 0.2 1.51 0.1 0.98 -

MgO 0.3 0.953 0.2 0.54 1.06

AlL,Os 8 27.4 10.4 28.6 5.50

SiO, 175 56.4 21.7 56.8 20.80

P05 0.1 0.3 0.2 0.34 -

SO; 0.4 0.77 0.4 0.5 2.96

KO 4.1 2.19 4.9 2.13 0.55

Cao 24 1.4 2.8 1.33 64.97

TiO, 5.1 2.63 6.9 2.6 -

Cr,04 - - 0.6 0.17

Fe,05 35 5.23 39.1 4.8 3.16

CuO 33 0.3 32 0.24 -

Zn0O 2.1 0.16 2.8 0.17 -

SrO 8.5 0.2 10.6 0.2 -

Zr0O, 9.5 0.31 12.1 0.32 -
Compton - 0.9 - 0.9 -
Rayleigh . 1.07 - 1.09 -

NFAATILVVUINDUAIAVBININALNBULIN Uag NINALNDUNHIUNITINT WU UIRNBUAIANSNNT
° 1 i ' ad da N 2, @ '
‘i]']u’lu&nﬂ‘UaQﬂ']ﬂ@%ﬂBULLWQ@EQJJFLu‘U'NGU‘UWW 15-18 Mm U8 7.73 % UWUNNULARY 0.7712 m/ASU LA

YWINBUNANSNNTTIWIULNVBININAENBUTMIBELUYIWIA 12 — 14 [m UTsaa 6.62 % ANUTHY

A 2, v = a = ' b4
a8 0.7314 m /n3u ‘?N‘ZJ‘LHG]‘UENE]‘LQ!IYW‘]‘U@Qﬂ?ﬂﬁ]%ﬂ@u%NWUﬂ’ﬁLN’m‘U‘u’mLgﬂﬂ’J']‘Uu’]WU@ﬂﬂWﬂ@%ﬂQULLMQ
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NN . uﬁwﬁwé’umé’m (Klg/cmzz ¥tsp(n= 3.) _ . mﬂj "uma”lﬂmmfm* (Kg./cmZ).,
YU 7 U YU 14 U YU 28 U YU 7 U Uu 14 U Ul 28 U
YAAIUAN 203.78 + 10.53 232.58 % 19.80 246.87 t 14.80
e (A) 184.75 + 12.62 218.47 £ 8.56 253.81 % 11.99
iG] 133.04 + 8.48 149.34 + 576 205.48 ¥ 23.13
g (0O 80.63 + 0.84 99.90 & 2.22 124.42 = 8.03 150 - 210
A (D) 174.94 £ 3.72 183.64 £ 10.07 207.01 + 13.29
8 (F) 153.51 +9.98 166.27 & 3.65 176.81 + 12.55
wn (F) 79.77 £ 3.35 100.72 = 2.16 103.96 & 5.99

NU8IAG *ANRIFINEMTUN SIS TRARAIINBUAUSEINT 5 NTlaunudasings [10]

3.3 NSHAANTZA9TIUUG

9NMINAFBUAINISIUAEITIR WU Msiiumnaznouulum AU LT LATIUS I
NNAENBULIG 10 % %30%M 1@ TAINITTUMSILITIONEEA UALHIMNMINNIMUANIRIBAVDI BUGNUIAT
uefnfinnsgu ESmsdmnnmzneulsil 10 % wwhmseassndanszans Tasuvadu 2 ya Ae
YnmuAy tneddrunaude Yu 1,500 n¥u n91e 4,125 N3 wagin 1,237.50 mL wazyannasd laedldiunay
#9 Yu 1,350 n¥u nnmenauLis 150 n¥u M918 4,125 n¥u wazt 1,237.50 mL WeAsunainioenain
LUUMED NMITNRRBINARNsTI1IwUIn Fessenatlidinseanaliaidunanuiy 48 HilusudrTaungeen
MnuuLvEs Weunznsznseenanuuuvaeudnszaeiildlidnisuansesin

PEI00/2017 1 07:06 2002 P 02207,
»

JUN5 N3E019NTBILATIINAT LaENIEANTUUANINGNINSRTIAIUTBININAENOULIS 10 %

3.4 Mywseiaadunulunisugn
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