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Effect of Different Water to Binder Ratio on Performance
of Vitrified Microsphere Insulation Mortar

GONG Jianging’,SUN Kaiqiang

(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract; The drying shrinkage, compressive strength, fracture strength, dry density and thermal
conductivity of vitrified microsphere insulation mortar were systematically studied when the water to bind-
er ratio are 1.2, 1.3, 1.4 and 1. 5. This study reveals the reason that the performance index of vitrified
microsphere insulation mortar depends on the different water to binder ratio by mercury test and SEM
scanning electron microscope analysis. The results indicate that the drying shrinkage of the vitrified micro-
sphere insulation mortar increases obviously with the increase of water to binder ratio. When the water to
binder ratio is fixed, the growth rate of drying shrinkage of vitrified microsphere insulation mortar is rapid
in the early stage but becomes slow in the later stage. When the water to binder ratios are 1.3, 1.4, and
1.5, the compressive strength, flexural strength, dry density and thermal conductivity change obviously

compared with those of the vitrified microsphere insulation mortar with the water to binder ratio of 1. 2.
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The compressive strength correspondingly decreases by 13.1%, 40. 0% and 73. 8%, respectively; flexural
strength decreases by 18.8%, 35.7%, and 77. 7% . respectively; dry density decreases by 8. 3%, 19.4%,
and 33. 3% respectively; and thermal conductivity also decreases by 4. 6%, 11.3% and 21. 4%, respec-

tively. The structural performance of the vitrified microsphere insulation mortar varies obviously with the

change of water to binder ratio. It is also found that the porosity of vitrified microsphere insulation mortar

increases with the increase of water to binder ratio by mercury test and SEM analysis.

Key words: vitrified microsphere insulation mortar; water to binder ratio; drying shrinkage; compres-

sive strength; flexural strength
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Tab. 1 Chemical composition content of cement %

Wsio, WAL, O, WMgO WCa0 WFe, O, wso, Loss

21.80 5.25 1.33 64.76 2.70 2.12 1.76
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Fig. 1 Effect of water to binder ratio on drying
shrinkage of vitrified microsphere insulation mortar
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Fig. 2 Effect of water to binder ratio on compressive
strength and fracture strength of vitrified
microsphere insulation mortar

LRI K KR 1.2, 1.3,1.4
1.5 BF, HoBDE SR EE 4> Bk 2. 14 MPa, 1. 86
MPa,1. 37 MPa Fl 0. 56 MPa; $i 97 3% FF 4> 5 4
1.12 MPa,0. 91 MPa,0. 72 MPa fl 0. 25 MPa.
M2l 5K HE R 1. 2 2 AH B . B0 RS 5 BE I B AIG T
13.1%.,40. 0% F1 73. 8% ; HT 47 4 & 43 %) B AR T
18.8%,35. 7Y M1 77. 7 %. w1 B m 0, B 2 7K S HE B
B8R B A0 O DR R 0 S 1) B T 5 B R AT R 8
SR R R B O TR A BE A KRS L G K TR B
AR AR R DR T 3 1) R 23 R A 3k R v, K G 1 K 3
Z , T AE IR B R i FL Bt AR 2, o = BOL 4T
5 J3E R B T 5 B AR R R R
W03 B K He k3] 1.5 i PR SR B B iR T A
T S 0N
2.3 KEUEMBEUMHKRBEDRETZEENZMW

3 Fe /R A ] K e BE X 3 Ak ol B R R 0 3 T 4%

JE B 52 .24 B A B ER DR IR K K B 1L 2,
1.3, 1.4 F0 1.5 I, H %5 B2 43 S 6 0 ol 387 kg/
m’,355 kg/m’,312 kg/m® Fl 258 kg/m’. /KIK Lt
1.3, 1.4 1 1.5 (1 B A Sk SR IR AP 2R 5K I HE
L2 W PR IELAD AR L o % B2 43 il 1 8. 324,
19. 4% F0 33. 3%. 0] L& Hi - Bl 5 7K I8 EL A 386 KL 3%
AR R DR TR D I 1 T B S T e 1

400
3801

360} \
5320-

* g0

260 L]

207920 125 130 135 140 145 150

KB L
B3 KRR EMMKBEBDRTEEG YR
Fig. 3 Effect of water to binder ratio on dry density
of vitrified microsphere insulation mortar
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Fig. 4 Effect of water to binder ratio on thermal
conductivity of vitrified microsphere insulation mortar
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Fig.5 The 28 d SEM under different water to binder ratio of vitrified microsphere insulation mortar
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