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Study on the effect of magnesium oxychloride cement on the solidification of

fly ash from domestic waste incineration and its influencing factors
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2. Ninghai Society of Environmental Science and Technology, Ningbo 315600, China)
Abstract : Magnesium oxychloride cement was used to solidify fly ash. The effect of magnesium oxychlo-
ride cement on the solidification of heavy metal ions in fly ash and the influencing factors were studied.
The hydration products of waste incineration fly ash solidification/stabilization by magnesium
oxychloride cement were studied by XRD and FTIR. The results showed that when the content of mag-
nesium oxychloride cement was 45% and the molar ratio of MgO/MgCl, was 6 : 1,the cured body had
good compressive strength. The compressive strength of the solidified body after curing for 28 days
reached 22.3 MPa,which had significant solidification/stabilization effect on heavy metals in waste in-
cineration fly ash. It was found that the mechanical strength of the solidified body was mainly provided
by the needle-like phase 518 (5Mg(OH), - MgCl, - 8H,0) and 318 (3Mg(OH), + MgCl, - 8H,0).
The tight adhesion of Mg( OH ), with strip and block structure on the surface of fly ash particles and the
cross wrapping of 518 phase whiskers on fly ash particles could actively inhibit the migration of heavy
metals.
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Table 1 X-Ray fluorescence spectrum results of waste incineration fly ash %
JLHR 0 Ca Si Al C S cl Na Mg Pb Zn Cu Cr
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Fig.1 Flowchart of waste incineration fly ash solidification by magnesium oxychloride cement
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Table 2 Proportion of magnesium oxychloride cement solidified fly ash

MeCl, + 6H,0 455k 5

45 Bi/%  MgO: MgCl,  WH/g  EBeb/g  MgCl, - 6H,0/ T K
S5 T KR i g
M6M1-0.20 20 6:1 600 150 126 412 0.55
M6M1-0.25 25 6:1 600 200 168 440 0.55
M6M1-0.30 30 6:1 600 257 216 470 0.55
M6M1-0.35 35 6:1 600 323 272 507 0.55
M6M1-0.40 40 6:1 600 400 336 550 0.55
M6M1-0.45 45 6:1 600 491 413 600 0.55
M4M1-0.30 30 4:1 600 257 324 470 0.55
M5M1-0.30 30 5:1 600 257 259 470 0.55
M6M1-0.30 30 6:1 600 257 216 470 0.55
M7M1-0.30 30 7:1 600 257 185 470 0.55
M8M1-0.30 30 8:1 600 257 162 470 0.55
MOM1-0.30 30 9:1 600 257 144 470 0.55
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Fig.2 Influence of magnesium oxychloride cement
content on the compressive strength of solidified

body of waste incineration fly ash



& RE AESEKRIMAEEREE R EBAER A RE AR <41 -

MgO/MgClL, it bbxsF b7 3 88 e KK [ Ak A4 4T
SREERYSZIR AN 3 s, AL 3 ATLLE Y, M6M1
—0.30 ZH 0 B AR TEA [F) 57 4 B[] T 3 22 e 1
MBS BE | Bl A BE & 3 i, Mg 5 OH ™ ¥k
FEREIN, e F Mg™ PR AT RN, S B K e 1
L5 AR A B P o BE BG 5 . M8M1 -0.30 A1
MOM1-0.30 [&] fk 14 Fifi 35 5 4 B[] 25 £k 3R 90 i 4%
EWIPUETRE, FEFRY AN 7 d B R E D E
1) [ A AR BT R 58 BE 22 S /N {H R B 3 % 4 e (1)
FSER: A [R] [ Ab AAHT He 5i E 22 5 a2R i 18 A, 2o )
) MgO 5 OH™ KAk A B Mg (OH ), , ¥t & 5 B [
%o FHULFIAL 72 30% B4 T, SEBEKIE
A ERARES R O] LIAS B R A R RIS 2 Tt
i CKBH BT B RS R & Rt B . SR, TR
[FIFC LT 7 A 0 SR AR 25 A A B i s FE AP 22 5%,
B AU F A AT 5 B ) 22 ) B 57 st )
S IBZ ST TE TR N

25

I M4M1-0.30
b IZAM5M1-0.30
S M6M1-0.30
20 K3 M7M1-0.30
[CIM8M1-0.30
I EE MOM1-0.30

—_
W
T

N

HUE R E/MPa
=S
T

FEA 1] /d
B3 MgO 5 MgCl, B & bk XF hr ik ke k7R
Bk i B 52 B RS0
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Table 3 Leaching toxicity of waste incineration fly ash

B Cu Zn Cd Pb Cr

B AR K 287 572 053  0.82  1.01
HEVE R R R U4 40 100 015 025 45

SR R 1AL 6O [ A A Hh B L3 4,
M 4 Pl LUE ), RIRGE A BRI LS, &
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Table 4 Leaching toxicity of solidified body of

magnesium oxychloride solidified fly ash

4 ERINFN/ (mg - L)

415

Cu Zn Cd Pb
M6M1-0.20 0.05 Nd 0.11 Nd
M6M1-0.25 0.03 Nd 0.09 Nd
M6M1-0.30 Nd Nd 0.09 Nd
M6M1-0.35 Nd Nd 0.04 Nd
M6M1-0.40 Nd Nd 0.03 Nd
M6M1-0.45 Nd Nd 0.03 Nd
M4M1-0.30 Nd Nd 0.10 Nd
M5M1-0.30 Nd Nd 0.09 Nd
M6M1-0.30 Nd Nd 0.09 Nd
M7M1-0.30 Nd Nd 0.04 Nd
M8M1-0.30 Nd Nd 0.04 Nd
M9M1-0.30 Nd Nd Nd Nd
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Fig.4 X-ray diffraction analysis of fly ash cured bodies

with different magnesium oxychloride cement doping levels
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Fig.5 X-ray diffraction analysis of fly ash cured bodies
with different magnesium oxychloride cement ratios
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magnesium oxychloride cement ratios
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Fig.8 SEM images of waste incineration fly ash
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