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Experimental Study on Stabilization of Sewage Sludge by MOC
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Abstract: Magnesium oxychloride cement (MOC) was used for the stability agent in the stabilization experiments of sewage sludge. It is found
that MgCl, in MOC is a kind of water-absorbent, water absorption of MgCl, can be achieved at 1.55 mL/g (per 100 g sludge). Meanwhile,
some water in sludge can be combined with MOC in the hydration reaction and sludge moisture content can be reduced efficaciously. The
crystal structure of 3 phase and 5 phase, which occurred in the hydration process, makes the sludge compressive strength as high as 85.14
kg/em’ . The best ratio of MOC/sludge is 3/100, and MgO/MgCl, is 3/1. Mg-Si-Al gel system is formed with S** , AP*, Cu’* in the sludge

under alkaline condition, and it plays an important role in the stabilization of the heavy metals in sludge. Leaching experiments of sludge show

that heavy metal concentrations of Cu» Zn,» Cd> Crs As in lixivium from sludge are lower than leachability standard.
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Table 1 Sludge characteristics
pH {H LLH/gemL ! HHL % IKE % FLBR L BIER B emes™! B 3R ¥ /kPa
6.65 1.21 33 85.4 3.34 1.18x 1078 8.34
F2 TRMLFERY
Table 2 Chemical analysis of the sludge
TR % VER LR R TR 7 B g kg |
Al Ca Fe Mg Si (VS /% Cu Zn Pb Cd Cr Ni Hg As
35.65 14.81 4.46 2.84 9.2 44.22 ~43.89 671 790 11.0 1.05 15.4 155 1.43 94
DU
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MITCHLAL 7 2O B0 A S5 1K e s B R i 4
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Table 3~ Chemical composition of MgO/ %
o e HRAEY) o
\ Fe,0; .
HFE MO veo 99 (s,00 25 G100 FD
tb#l  78.69 587 2.18 9.63 0.53 <0.5
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Table 4 Chemical composition of MgCl,/%
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Fig.1 Method of MOC dewatering
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Table 5 List of sample composition
B MOC/CS M—Mgg(%/mol'morl sludge/g MOC/g MgO/g MgCl,/g

MICSI 1/100 11 450 4.5 2.25 2.25
M2CS1 1/100 2/1 450 4.5 3 1.5
M3CS1 1/100 3/1 450 4.5 3.375 1.125
M4CS1 17100 41 450 4.5 3.6 0.9
M5CS1 17100 5/1 450 4.5 3.75 0.75
MI1CS2 3/100 11 450 13.5 6.75 6.75
M2CS2 3/100 2/1 450 13.5 9 4.5
M3CS2 3/100 3/1 450 13.5 10.125 3.375
M4CS2 3/100 41 450 13.5 10.8 2.7
M5CS2 3/100 5/1 450 13.5 11.25 2.25
MICS3 5/100 1/1 450 2.5 11.25 11.25
M2CS3 5/100 21 450 2.5 15 7.5
M3CS3 5/100 3/1 450 2.5 16.875 5.625
M4CS3 5/100 4/1 450 2.5 18 4.5
M5CS3 5/100 5/1 450 2.5 18.75 3.75
MICS4 10/100 /1 450 45 2.5 2.5
M2CS4 10/100 2/1 450 45 30 15
M3CS4 10/100 3/1 450 45 33.75 11.25
M4CS4 10/100 4/1 450 45 36 9
M5CS4 10/100 5/1 450 45 37.5 7.5
MICS5 20/100 /1 450 90 45 45
M2CS5 20/100 2/1 450 90 60 30
M3CS5 20/100 3/1 450 90 67.5 2.5
M4CS5 20/100 4/1 450 90 72 18
M5CS5 20/100 5/1 450 90 75 15
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Fig.3 Compressive strength of MOC-sludge after 10 d stabilization
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Fig.4 Heavy metals leaching from curing sludge
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Fig.6  SEM photographs of MOC-sludge
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