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Influence of Activated MgO on Drying Shrinkage of Alkali-Slag-Metakaolin
Based Geopolymer
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Abstract: The effect of different activated MgO on the drying shrinkage performance of alkali-slag-metakaolin based
geopolymer (ASM geopolymer) was investigated. The internal mechanism of influence was revealed by X-ray
diffractometer(XRD), scanning electron microscope (SEM), mercury porosimetry(MIP) and other microscopic
test methods. The results show that with the increase of MgO activity, the drying shrinkage of ASM geopolymer
decreases at first and then increases, and MgO with moderate activity can reduce the drying shrinkage of ASM
geopolymer by about 15.0%. The generated Mg-Al hydrotalcite and magnesium silicate hydrate (M-S-H) gel
effectively fill the pores, result in reducing drying shrinkage and increasing structural compactness.
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Table 1 Chemical compositions and properties of MK and GGBFS

Chemical composition(by mass)/ %

Specific surface

Raw material

Diameter/pm

2, —1

Sio, ALO, CaO Na,0 MgO area/(m"-g™")
MK 50.07 48.23 0.24 0.06 0.22 <50 14
GGBFS 35.00 15.38 38.19 0.34 7.06 <10 15
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Fig.1 Thermal analysis curves of magnesite

FTEIF G P R TS Py i Mg(OH),,
HAE 280 “CF WK IE B MgO 5 76 520 “CHF T H A 1
A B 0 W ARG IR B BB IR G ODTA ik
5 TG MZMsc si R B0 78 520 “CAAT AT 58 42
A3 R T M MO, i B T DU Y 32 86 0T 9 1B e T

15
14
13
12+
11}
10

Calcination time is 1 h

\

A\

Activity/s

600 700 800 900
Calcination temperature/C

(a) At different calcination temperatures

AR T 520 °C, H B AR K56 R ] 600~900 “CFE R 22
BEW BB T B

K 2 g AS [l B b 4 14F T MgO B 35 1 .y &1 2 ]
W, s 2 JBHe i A 600 °C JBERE B [R] 4 4 h B, ) B 45
718 70 788 €2 B ) 5 2D, e s Mg O 3% M 5 5 5 T s A e
TRV B4 S BRI ], MO TG PR B H5 4 T I . i 2
S MgO 36, BV 2 5 1% B 1k 2 IR A 7K -
H MgO &b i 14 748 S B2 B T e 52 1) . Al VA e 21 A
R, MBI B BT, R MgCO, % AR B 1) MgO
ZEMRCAN L, R AR GRS AR I S AR R K fil A5
5508 W M RN T BE D iR T R R R (B R TR
ik K T 3 MgO P2 AR A BE X, R R AR
T PE S B TR S R A B e s ] o e,
U JE L Bk MgCO, 254 X b, AT S BOL 4 %
bR MgO A58 4, it A I MigO i P 31K 5 B 35 4
Joe B 8] 1 E 4, MgC O, i — 25 43 i, MgO & &34 fin
His T

8.5

Calcination temperature is 600 C
80+ p

75 F

Activity/s
(@)} ~
wn o

@ o
W (==
T

N
=)

Calcination time/h

(b) At different calcination time

2 ATEBBE 25 AT MgO B3 1
Fig. 2 Activity of MgO under different calcination conditions
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Fig. 6 Effect of different activated MgOs on drying shrinkage of ASM geopolymers
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Table 2 Cumulative porosity of ASM geopolymer added different activated MgOs

Cumulative porosity(by volume)/ %

Type of pore d/pm
Blank 600°C,1h 700°C,1h 800°C,1h 900°C,1h 600°C,2h 600°C,3h 600°C,4h
<1.25 2.5 1.2 1.2 2.2 1.8 1.1 1.1 1.2
Mesopore
1.25-25.00 27.1 20.6 22.3 26.0 29.5 19.3 19.4 24.1
Macropore >25.00 70.4 78.2 76.5 71.8 68.7 79.6 79.5 74.6

»

(f) 600°C,2h

(€)900°C,1h
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Fig.9 SEM images of ASM geopolymers added different activated MgOs
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Table 3 Atomic percentage rate of measuring points as
showed in Fig.9

At/ %
Element Point A Point B Point C Point D
(0] 49.15 44.83 46.06 49. 36
Na 3.83 3.36 6.69
Al 16. 39 25.73 18.43 12.68
Si 24. 30 29. 44 27.26 22.77
Ca 6.33 3.26 4.69
Mg 1.63 3.81
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iy 3R ) S5 AR AL ) SR O B 2 L PR I 9 3R ] D
F BRI ] Y FiE K, ASM His 58 ) 235 ¥4 728 45 5 fin 350
SR S4B BRI ] 4 4 hikt , ASM #b 38 4 il B 22 A9 BE 48

K A7 R M-S-H B2 i (I 53 D), 254 oy 18] 4
TEVRAR BE I 3% 12, 5 M b & A VR 2 AL, Bl 2K
ASM H W) (4 R4 A7 BT ok

3 it

(1) 7EA S8 be i BEJE B N 22 BE 0 0 4 e 1 2
AT B B ) B, i A5 A Mg O 3 M i

(2) 24 MgO {ifi P i AR B, 76 B — 1 7 — 1 25 04 £
FE MR Y (ASM b 2R W) ) b Az ) BE AR 7K T A FK Ak
REMRBE (M-S-H) &I 4/> , LA & F ok 7 i A fL
Bt 8 # , AT S B ASM 3 SR W) 1Y T 4 R K Y
MgO i P 3k v B, B Az o8 %) 5 48 7K T A F0 M-S-H i€
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Hb SR W T4 IR K
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iy R 45 R TR N B0 T AR RN S TR M MgO )
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