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Fig.1 Schematic diagram of experimental process
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Fig.2 Effects of H,O and MgCl, molar ratio on
UCS of solidified specimen at different MgO

mass fractions

2.1.2 BT A PRI E R E W R 3%
HTRFE MgO #it F /KA LA 16 BF MOC [E 4k
YR T A B 47 1 5 8 b 30 ¢ 1 AR AR R, 1005
15% .20 % MgO $B i FIRFE TP 1 d /Y3 4 3
KENFRY 7 d SRIE K 46. 8% .68. 9% .80. 0%. ik
FEFEY 7 d By B S R B A IR P 14 d SR
94 % LA L. AT W, MOC [ 4k i Ve 2 A B & 19 7 5
PERE. HLBEE MgO 8 i i 328 = o 30RE 1 59 4 g
BNEA .

MOC [H 1634 e i 558 B8 5 A A =41 7=
Yy 1) A R A DG, FOAH P A A A
RIS AEIR A G K2 2 h JRIGR =4k, oF H AR 45
P4 BE A% 1 o B 70 AL B, T R — A BB 1 A8 TE) 4
U S R AR AE 1 ~2 h BiREL B R = A
Yy = Az ik — 25 5 T ALBR . B MOC i 4k i
T HISR BERENS AR AT 7 d A B b T Bl R
AT, MgO 5 MgCL b AR b iy H i



316 A ¥ B T Ak ¥ ¥ # % 63 %
6000 5000
5000 jz/‘\\ 4000
5 4000 = 3000
2 3000 —— w(MgO)=10% S _—
< —— w(Mg0)=15% ¥
2000 M © —=— W (MgO)=10%
i —— w(Mg0)=20% 1000 ——w(Mg0)=15%
1000
—lA—w(IvIIgO)ZZ(I)%

0 7 14 21 28 35 42 49 56 63
t/d
B3 F B MgO #% & T ¥ #x B X
oAU TR A BEE B %
Fig. 3 Effects of curing time on UCS of solidified

specimen at different MgO mass fractions

A Th R R R o SRR T B B PR M D 4 R L 1R
BEW BTHE 7 d JE SR R R s R
IR 110 A5 55 30 17T ) B R E A = AH R e Ak T =
A= 9 B 7 2 P 8 A A = 9 2200, I ik MgO
Bl 1070, B T HAHZYE D, 14 d 558
MR TR el TRe Bk 1550, &
BT 2 A LA 14 d R R A TR
BRI B R 20 % W), 14 d 5 58 B AUAT /NE R
Rt AEL Bt 25 B 0T B R AT Mg O Bl 78 #E 30 RE 4 Bl 1
WEEAE 28 d Ja MELLZERE , FOAH 7= W EG Ak R — A

Yy, S8BT O ) RN T R
2.2 BHHr
2.2.1 pA-EE K4 RHEIRFEFEP 7TdE

F% I8 g - RO A .y PRI AT DL A R B R g A
5 ) WAL i O A8 ) 8 T e T e, B B AR
e, MgO 12 BB Tt g, iR 58 3 B 08 I ()5
e TR S P 0 A T S ) AR 4 T R g AR
WREZ /. X T REE MO B R, =
AR = P 3 2, 58 1 R JB0RL IR 59 FL L O B
T BUR R A (R 45 R 3 5 T AR A R A5 L 2
O MEME LT AR AR B/ IR 5 IR Y
BBEIR IO 78 Ce ) E 8% S0 B0 WL 3t 7 1 X ) 1 3R 1
ARREAE MgO 2 5 1y i wmi s/ . BB/ T 2%,
MOC [&] £k 34 e (9 e 5 8 I8 J 35 (A A O
Mg O il I8 13 A2 19 72 A KL 55 DG ) BR 47T 1 56 2 —
7 MgO #5138 3 1526 VL5 BRI A2 F B Y
W B 98/, 3 — 2B AR B MgO 48 4 1504 I,
MOC € £ BE B AR 4 b 158 4 Ok 18] FL B

K6 45t T AR MgO 48 i A (9 i B I8
18 B0 R IR P 25 3 2EAT BT U R A (R FE 1
WAl MgO 45 i B ARRT (1026, 15 2%0) 1l Ff 5 B

0 05 10 15 20 25
&,/ %

B4 B AR R B A - B &

Fig.4 Stress-strain curves of solidified specimen
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Mechanical properties experiment and micro-mechanisms study

of solidified sludge with magnesium oxychloride cement

SUN Yang, LIU Wenhua", LI Wugang, HONG Guogian, SANG Jin, TAO Yang

( School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China )

Abstract: Green and low-carbon magnesium oxychloride cement (MOC) has a good application
prospect in sludge solidification. At present, there are few studies on the optimal H,O and MgCl,
molar ratio interval (n(H;0O)/n(MgCl,) =12-21) of MOC paste in solidified sludge with MOC and the
related reaction mechanism isn't clear yet. Five H,O and MgCl, molar ratios (n(H,O)/n(MgCl,) =
16, 17, 18, 19, 20), which are in the H,O and MgCl, molar ratio interval, are used to study the
influence of the H,O and MgCl, molar ratio, MgO mass fraction and curing time on mechanical
properties and micro-mechanisms of MOC solidified sludge. The unconfined compressive strength
(UCS), acid-base (pH), scanning electron microscopy (SEM) and X-ray diffraction (XRD) tests are
performed on the MOC solidified sludge. The results indicate that the optimum H, O and MgCl, molar
ratio for MOC solidified sludge 1s 17. MOC solidified sludge has excellent early strength. However,
the unconfined compressive strength decreases after 14 d. Under the same H,O and MgCl, molar
ratio, the higher MgO mass fraction produces more hydration products, resulting in higher unconfined
compressive strength and higher pH. The hydration products of MOC solidified sludge are mainly
three phase (3Mg(OH), « MgCl, *8H,0O) and a small amount of five phase (5Mg(OH), - MgCl, -
8H,0). The results can provide theoretical support for the application of MOC in the field of sludge

solidification.
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