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Abstract: To improve the water resistance of magnesium oxysulfate cement (MOSC), MOSC were prepared using
calcined zeolite powder as an admixture. The effects of calcined zeolite powder before and after calcination on the
setting time, mechanical properties, water resistance, phase composition, microstructure, and pore structure of
MOSC were investigated. The results indicate that the mechanical properties of MOSC are improved by adding
calcined zeolite powder, and the hydrated magnesium silicate gel can be formed by the reaction of zeolite powder before
and after calcination in the MOSC system, which reduces the total porosity of MOSC and improves the water
resistance of MOSC, but the water resistance of MOSC mixed with calcined zeolite powder is better. After adding
20% zeolite powder that has been calcined at 200 “C and treated at a heating rate of 15 “C/min, the water resistance
of MOSC is optimal. The retention coefficients of compressive and flexural strength at 28 days can reach 0.91 and
0.95, respectively.
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Table 1 Chemical compositions(by mass) of LBM and ZE
Unit: %

Material ~ MgO  Si0, CaO Fe,0, ALO, Other

LBM 86. 50 2.32  2.34 1.47 1.42 5.95
ZE 1.21  75.35 3.68 1.68 13.92 4.16
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Fig.1 Laser particle size distribution of LBM and ZE

1.2 iKHEHE

h T A F 2R RE AR 1 MOSC, HJFURHEE /R L
BH N n(aMgO)/n(MgSO,) =6~10;2(H,0)/
n (MgSO,) =18~21"""" A %k Hl n («MgO )/
n(MgSO,)/n(H,0)=9:1: 20, LA 5 & AL B H5 Y i
it , CAZE B #5008 0.5% .20% . I & ZE (1)
JBEREIR FE Ry 200,400 °C, THEE R 5.10.15 °C/min.
B w1 BB ZE M & 2- XY, o XL Y 43R
ZE B 1B be ik B M T R O MOSC Y il #5372 2R
FEREIRAT ) C A BT W2 1 Mg SO, i 4
BRGNS W IR GV WA K e TR YY)
(1 LBM Hil ZE 218 8] AR5 WD dk SR A hi e,
DI EIR A5 MOSC AR SR 54 i MOSC 3
A4 348 AR S R 40.0 mm X 40.0 mm X 40.0 mm,
40.0 mm X 40.0 mmx160.0 mm £ 254 mmX
25.4 mm X 285.0 mm AN H 1 R e KA L & T
TR (204 3)°C AH XM EE RH S (6045) %6 (4 48 i
fENR IR T, 3740 2 24 bR WA, IFK BT AR &
TR ke g2 BRI 2 f H1 15 1 MOSC 1y
20 T-X-Y. it A7 xf b, il & 7 K48 ZE 1 MOSC
XT BEZH (control) M 48 A KM B ZE (Z2-0) ) MOSC
(UMOS).
1.3 REHE

RIE GB/T 51003—2014CH #1485 & B0 FHH AR
FE G ) A I 48 B8 BT R ZE B9 5N T P 5 80 A1 S8
Tiger £ X 92640 B UK LBM Fil ZE (1) 4k 24 2 A% 5
| F Mastersizer 2000 %1 8 5667 BE 43 8 4SCR: I LBM
FZE (0 48 BE 5 R A 4 23 0% B AR T ZE #4040 33T 5
Z 5 R A AR FE B GB/T 1346—2011¢/K
T A B2 T K B R 25 B[] 42 5 MRS 30 7 125 ) L i)
He-RAKIN MOSC 1% L8 8] 2 B GB/ T 8077—
201 2R BE A0 7 &) Bt a8 5 2 )i i MOSC /)
Th (PR EHAR) ;B GB/T 17671—2021(7K



LERE

J A2 W, 45 < HBCIE W A0 493 o 7 4 B K R T /K A B4 5 ) 199

Jie b s OEE K 4% U7 vk ), 4 ] YDE-300D A Al
YES-2000 %4 J7 fig iz 46 AL i MOSC #9450 He 5 B2 Fi
BAr o B 4% B8 IC /T 313—2009¢ % ik 7K e i ik 4t
B 07k ), AR I MOSC 2 /K Rl IR AR R A
SEE .

FIH X Pert powder B X i 28 FH 5 {L (XRD) K
M MOSC B A1 20 5% , IF F Topas 6.0 % 74 # 4%
Rietveld 43 8 J7 2 9 5 MOSC (95 91 H &  5 FIH
Vertex 80v RUf# B 2L 4R 65 (F TIR) MK MOSC
B9 K AL 7= 8 5 B SIGMA HD B9 3 s 7 5 s
(SEM) WLEZ 5 43 J5 MOSC 2R W7 114k 1 SO0 IE 552 5
K SEM-X £ 1 X 43 Bt (EDS) Wl 107 AH 2 1
[ 90 2 20 1 s F) FH Pore Master 33 78 [k 5R A (MIP) ¥
W MOSC B9 B AFLBR LR 5310 .

HMOSC =R FEPE 28 d(IBKHN T, ¥ HE
F A RAK R RH 28 dOR K ) AR K /TS A9t

JE 58 JEFIPATR EE MOSC M40 55 2 O B R AR,
LT 56 1% B 2R 2 R 00 A -

RCZS
R.= 1
T R. (D

Rf28
R,= 2
"= R (2)

R R oo i K BraURE A Bt He i BE R s B 5
Ross Rz 7390 5 K I 150RE 1 01 5 J3E AT 47 96 5

2 HR5®

2.1 BB EXH A WENFE R

JBBR TS ZE B9 RORIE S UL 2. dy [ 27T L2 ok
HBe e ZIE 1A 2 TR 3 R D0 R R BURE 5 B be R ZE
(9 2 DL T 7 8 R WERE R ZE BT P T AR
P R HEebe Ja ZE MUK 22 18] B AR AR AR A 3 P 6
WA 5y BT I 2 5 RO, T BOL R PR

20 um Y

(b) Z-200-15

B2 JBEEHTE ZE B BOILIE 5L

Fig.2 Microstructure of ZE before and after calcination
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Table 2 Specific surface area, activity index and crystal size
of ZE before and after calcination

Sample Specific szurficle Activity Crystal size/
area/(m’-g ) index/ % nm

7-0 820. 446 5 28.59 36.378 8
7-200-5 849.403 2 27.58 37.3752
7-200-10 851.074 2 27.85 33.6398
7-200-15 854.426 2 29.25 30.973 1
7-400-5 843.7311 27.49 39.5177
7-400-10 846.486 6 27.74 36.1151
7-400-15 852.7322 27.96 32.7848
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Table 3 Pore structure of MOSC
Pore size distribution/ %
Sample Total intrusion volume/(mIL+g ') Total porosity(by volume)/ %
d<<10 nm 10 nm<<d<<100 nm d=100 nm
Control 0.1125 12.04 20. 65 75.49 3.86
UMOS 0.1341 11.22 23.81 73.73 2.46
T-200-15 0.107 4 10. 66 24.48 72.47 3.05
T-400-15 0.1141 13.47 22.76 74.13 3.11
PERYS [T, AR R AR, 2015, 18(3):477-481.
3 Atk LIU Junzhe, SUN Wu, BA Mingfang, et al. Effect of
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