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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. 1t is found
that MgCl, in MOC is a kind of wates-absorbent, water absomption of MgCl, can be achieved at 1. 55 mI/ g ( per 100 g sludge). Meanwhile,
some water in sludge can be combined with MOC in the hydration reaction and sludge moigure content can be reduced efficaciously. The
crystal structure of 3 phase and 5 phase, which occurred in the hydration process, makes the sludze compressive strength as high as 85. 14
kg/ em’. The best ratio of MOQ sludge is 3/ 100, and Mgy MgCl, is 3 1. Mg Si-Al gel system is formed with Si* , AP*, Cu® inthe sludge
under akaline 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, Cr, As in lixivium from sludge are lower than leachability standard.
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1
Table 1  Shdge charaderstics

pH /g ml ! /% /% [ ane 5! /Pa
6.65 121 3 8. 4 3% 1.18x 1078 8.34
2 b
Table 2 Chemical amlysis of the sldge
/% mgrkg !
Al Ca Fe Mg Si (VS)/ % Cu Zn Pb Cd Cr Ni Hg As
3565 148 446 2% 9.2 44.22~ 43 89 671 790 1.0 105 154 155 143 %
1)
1 2 2 2 2
85.4% , , )
Cu 7/n As ,
i 100 g
(MgO) ; . , 4000
3. 7/ min 10 mm. s
3 | % )
Table3  Chemical omposiion of Mg/ % , 1. 15 7 10 12
, 15 17 20g, 3
Mo MgO “O sy 0 (100 ) 8
7860 87 218 9. 63 0.53 <05 ik
B //Mgclz =
(MgCL) ’ :>
4.
4 / % T—— ER —— O\ ER
BYLVAT BOE
Table 4 Chemical composition of MgCly/ %
MeCl, NaCl Kcl CaCl, S03- 1
a5 <0 % <0.9 <0.45 <22 Fig. 1 Method of MOC dewvatering
1.2 ’ .
, 800 1/ min 3 min,
(MOC) (Mg0)
(MeCh) 40 mm X% 40 mm X 160 mm s 3
’ (2] ' ,24 h , 10 d,
’ ) , . 5 , :
MgO-MgCl-H-0
: g0-MeCE-H: / 1/100~ 20/ 100, MgO/MgCL ~ 1/1~ §1.
[Mg, (OH) (I,-I 0),17°" CI° OH" 13
Hsp g 25 r . ’ , ,AG-2000A ,
? \ T ) 2 mnymin;
5¥g0+ Mg~ + 2CI + 13H,0 sl HNOs-HCIO, ’
SMg(OH) . * MgCL + 8H.0 (D Leeman- LABS  ICR AFS X
MgO+ Mg™ + 2CI + 11H:0 ,Y-2, PANAlytical Co. , £/min,
Mg(OH)2 * MgCl2 * 8H20 (2) 0= 0.01°,20 0~ 70°; ,

3 5 , JSVE5600LV.
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Table 5 Lst of sample composition
. MgO B
MOG CS M—;@/ mol* mol shidgdf g MOG g Mg/ g Mg(Cl/ g
MI1CS1 1100 /1 450 4.5 2.25 2.25
M2CS1 ¥ 100 2/1 450 4.5 3 1.5
M3CS1 V100 31 450 4.5 3.375 1.125
M4CS1 1100 41 450 4.5 3.6 0.9
M5CS1 1100 51 450 4.5 3.75 0.75
MI1CS2 3100 /1 450 13.5 6.75 6.75
M2CS2 3100 2/1 450 13.5 9 4.5
M3(S2 3100 31 450 13.5 10. 125 3.375
M4CS2 3100 41 450 13.5 10.8 2.7
M5CS2 3100 51 450 13.5 11.25 2.25
MI1CS3 3100 /1 450 2.5 11.25 11.25
M2CS3 5100 2/1 450 2.5 15 7.5
M3(CS3 5100 31 450 2.5 16. 875 5.625
M4CS3 5100 41 450 2.5 18 4.5
M5CS3 5100 51 450 2.5 18.75 3.75
M1CS4 1/ 100 /1 450 45 22.5 22.5
M2CS4 1/ 100 2/1 450 45 30 15
M3CS4 1/ 100 31 450 45 33.75 11.25
M4CS4 1 100 41 450 45 36 9
M5CS4 10/ 100 51 450 45 37.5 7.5
MI1CSS 2/ 100 /1 450 0 45 45
M2CS5 2) 100 2/1 450 0 60 30
M3(CS5 2) 100 31 450 0 67.5 22.5
M4CS5 2) 100 41 450 90 72 18
M5CS5 2 100 51 450 0 75 15
35
2
30
2.1 MgCl,
2 MgCl: 100 ¢ »
1.5 ml/g. MgCl M;ﬁi 20
20g 26.8%. X
10
4
[14] 5
, :
MgCLl * aH20¢9 + H20¢y = h 1'0 1‘5 2'0 35
MgCIQ ° ( a + 1) HzO(s) ( a = 0, 1) (3) MgCly/g
MgCl, * aH,0, + 2H,0,, = s
Mng ¢ ( a+ 2) HZO(S) ( a= 2, 4) (4) Fig. 2 Relation of dewatering and MgCl,
A, G, 0. :
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Fig. 3 Compressive strength of MOG-sludge after 10 d stabilization
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Fig. 4 Heavy metals leaching from curing sludge
5 ke/em’, EPA 3. 44 s
kg/an’, MOG/ CS 3100 , ;
5.99 ke/em’, .
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2.3 -MOC 2.4 -MOC XRD
5 MgO/MgCl,  3/1 XRD
( 4 , Cu 7Zn Cd Cr As 5 ,
[ 16]
/ MgO/MgCl —5 3
N CU.Z+ N s ’ ’ MOC
M1CS1 0.94 mg/L, M5CS5 . ,
0.21 mg' L, As  7n, KMgAISuOw (OH) 2
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5 XRD
Fig. 5 Xray diffraction of MOG-sludge
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6 MOC SEM
Fig. 6 SEM photographs of MOG-sludge
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