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Properties of quenching magnesium slag cement cementitious materials

JIYing"*, LI Yafang', YANG Kang'*, WU Yanwen'
(1. College of Materials and Mineral Resources, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China ( XAUAT) , Xi'an 710055, China)

Abstract: Cementitious material was prepared by mixing cement with different amount of quenching magnesium
slag; Its physical and chemical properties were then identified with XRD, SEM, mercury injection and expansion
measurement. It was found that in comparison, such cementitious materials strength increased with the reduction
amount of quenching magnesium slag, so does its degree of hydration. After curing for 28 d, the cementitious
materials (varying in the amount of added magnesium slag) all showed increases in density and decreases in
porosity. After curing for 200 d, the shrinkage behavior of cementitious materials has not been improved when the
magnesium slag content was 30%. However, such shrinkage behavior was completely offset when the content of
magn-esium slag was up to 40% , and then into a slightly expanded state: the cementitious material showed great
expansion behavior when the content of magnesium slag was up to 50% , and failed in the pressure steam stability

measurement.
Key words: quenching magnesium slag; compactness; expansion properties; stability
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Tab. 1 Magnesium slag chemical composition /%

LOSS CaO SiO, MgO Fe,O; ALO; SO; >

0.80 55.68 27.62 8.903 3.563 0.992 0.039 97.597
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Fig. 1 Size of cooling equipment
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XF AN [ B i 45 = 00 B Bk A R 4 AR 4 GB/T
1346 — 200 1C K Y b b B8 B K &L R4 B 1) . 22
SEPERTIR 7 iR ) BEAT IR IS . SR b o A B K &
il &t 40 mm X 40 mm X 160 mm B & K Je b 2% b
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JG . BCEEAT B DU R LR BRI 5 R I I B
TREREaSE. B 10N BRI 515 500 BRE R 3 d BT
rofEEEEAR—3. 53K 5.5 MPa 1 5. 4 MPa,
% 30 0 8RR} 3 d Lo E R, 4 6.1 MPa, %
EARBEE IS EEA B 3 d PrdrompE; F#4 28 d
JG . ANEVEEE 1S B0 R EE AR DU 9 B 3 A R IR
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MP, 41k 29. 6%, 35 40 % B R L v o A
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VA 1) JE B PR T R v T A8 ON BRI 0 S E A
Bl FF9 3 d G, BCEEM R BT 5 B Rl E B i
RN E TREEE, 18 30088k 3 d HrHE R E
Wi N 27 MPa, HK&AB 40088 EA 3 d 3t
JESREE, Sk 25 MPa, $5 50 %0861l 3 d HUE 58
A, 421 MPa; 39728 d J5, 5 30 0 EEB BT
JESRE K 53 MPa, %2 3 d, HEIEE A 96.3%,
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Fig. 2 Compressive and flexural strength of cementitious

materials with different magnesium slag content
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Fig. 3 Expansion properties of cementitious materials
with three kinds of magnesium slag cement

2.2.2 BRI IKIRICEER R 2 E T e
B GB/T 750—1992¢ /K YR HE 78 22 & M R 36 7

R DR =R 15 B RS BERE R AR v AR



280 [T 7S = S I SN

KB 25 mm X 25 mm X 280 mm = & Ak IR
e, JFEFEE 20 C, R 95X SR H b R
3~5hJa, BB ER A SEBHF . brL
S ARSI TR A T IR 24 b S HRE, k&%
GB/T1346-2001 Z R # 17, B & +$% GB/T 750 —
1992 BRHEFT, K25 R0 2.

2 =SHEEBBENEREMBRE S

Tab. 2 Stability of cementitious material with hree kinds
of magnesium slag

Bl e EAKE  EABK Rm %

BEI% Lfmm  Li/mm R L% Rk €Mk
50 8. 67 10. 24 0.63  f T
40 8.45 8.88 0.17 R Ak
30 8.29 5.37 117 A &t

SRTIE 2 REIEAR t . B 30 00 BRI I R AT R
MEF IR N —1.17%, JE %5 R % 8w
BRR, ZEMERE A 1B 4000 BE T BB A RN
JEFMERKRE N 0.17%, AFERE LHBERE, %
EVERE B s 358 50 00 BRI M AR E 7% 22 M
NERKRZE R 0. 6300, IR A BER, etk
REAB 5.
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Xf = FhEEIE IS = D BCEEM R SR 3 d. 28 d iR
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Fig. 4 Mineral composition analysis of cementitious materials

with three kinds of magnesium slag content
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Fig. 5 Microstructural analysis of cementitious materials

with three kinds of magnesium slag
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Tab. 3 Internal pore size distribution of cementitious materials with three kinds of magnesium slag content
Z3C B FLER AR % LBEE % s JLfLAz
BEI% BT /d <10 ym 10~50 pm =50 pym RS /pm
50 3 32.39 66.51 16. 39 17.1 60. 67
50 28 26.76 94. 82 3.02 2.16 1. 30
40 3 28.48 63.67 22.41 13.92 45.43
40 28 16. 08 94. 34 3.63 2.03 0.18
30 3 26. 98 70.58 21.5 7.92 45.45
30 28 16. 64 93. 85 3.99 2.16 0.18

W3 5B 6 g kamLLEL: $
S00ERERLFEY 3 d JGFLBRE N 32.39%, &HuJL
FLARRA K 60. 67 pm. ANFLET HEFR 66.51% ,
FP R 28 d G, IEEMFHLER R FRER 26.76 %,
ol JLFLAE R ~F i 3d B A R FLAE R 28 d iy /NFL
1.30 pm, /NFLET S RBUE IR 94.82%; 8 40%
FEE IR 3 d LB RS 50 B SR 3 d 4L
BREAK, 4 28.48%, Imu] JLFLEE R ~F A 45.37
pm, NLEF AR R 63.67% ., FIE 28 d JG.
LB R pg /N E 16.08%, ol JLFLAE R i =
0. 18pm, /NFL BT 5 R BUEL 38 n = 94.34%;
30 BEERLFRYY 3 d JE FLBR R AE =l b 9] i 8 A4
BN, R 26.98% . el JLFLAR R ~F 4 45. 45

pm, /NLIF S ARTRAESED 3 d ) =FhEE B 2
JE b B R X 2 ), A 70.58%, FRAPE 28 d
G, 5 30 BB RO FLIR R PR R 16. 6400, ]
JLFL A2 W/ 2 0. 18 pmy /N FL B o 44 B 8G
F] 93.85%.

SE 2 BRI R MgO (1 778 1T i H oK
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