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ABSTRACT

Hydrated sodium silicate with 25 wt% water contents was synthesized by hydrothermal reaction using anhydrous sodium silicate.
The hydrated sodium silicate was expanded at 370°C for 30 min. and then pulverized, classified (—200 mesh) and press-formed. The
samples were heat treated at 400~900°C for 30 min. in order to study the expansion characteristics depending on heat treatment
temperature. A porous body with closed pore was formed above 600°C. The volume expansion ratio and the pore size were increased
and the specific gravity was decreased with increasing heat treatment temperature. However, the volume expansion ratio was decreased
and the specific gravity was increased above 850°C due to the softening of the sodium silicate.
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Table 1. Chemical Composition of the Anhydrous Sodium

Silicate
Element wt%
Si0, 75.46
Na,O 23.98
Impurities 0.56

Table 2. Conditions for Hydrothermal Reaction

Parameter Condition
Temperature (°C) 121
Pressure (kg/cmz) 2.1

Reaction Time (min) 45
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Fig. 1. TG-DTA curve of the hydrated sodium silicate.
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Fig. 2. XRD of the hydrated sodium silicate.
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Fig. 3. Micrographs of the heat treated specimens.
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Fig. 4. Volume expansion ratio and specific gravity depending
on heat treatment temperature.
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Fig. 5. Surface morphology depending on heat treatment
temperature.
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Fig. 6. Cross-sectional morphology depending on heat
treatment temperature.

A & Afole A8 27t Fold4E By g
&L FUKA By vEe gasdn. 28y 600°C~
650°C 9A 2] 2% Pl E FAT 2w B3o] Qo)

AL 650°C~850°C EX8] &% FZhiNE gvret By
o] LAEA T 600°C~650°C BX7] &5 F7hd
o] FA¢ 13 AL Fig. 5(600°C~850°C)el] Hol:= u}
S} 7ol qatarte] At FE3] o]Folx EHo| =t
doeM MN7EE T3 Bo7t2e] fFo] AgEo] 2
77t &Aoo R WA 7% Zlog Az &
A 600°C ©1d9] €23 2xoME fa Ae] ujmy
+ EH F4E JERR o) 650°C~850°C €8 &
5 Folx ] $hukst 932 Si-OHA 2323 carbohy-
drate®] 31ZFE Q1 Es|7t29) Fae 93 Aoz A
ZHdth 850°C AT XA Hu By BIge
223.7%3% A4 F9 ¥lF 0262 JERNATE 900°C) A
EAZE A AL Fakhrle] AFrr AdtEo] 1E e 3
(Fig. 3, 900°C)& FABHA Rl 850°CollA @
AE AlHol| vzt Ry B3P Hhsty 2y n)

R

Fe F7H

3.3.0/MT=

22F A EA2] 2xd WE AH ¥HY nyEzx ¥
3L Fig. 5¢1 YEMIRATE 400~500°C 98] &% 77+
A €728 RAYE Zhe B7E 49 gaiEo]
ME HESFI Jlor YRE Aol 7o s wdt

ﬂ
1 EE Holx 3t 550°C A7 259 A=
AAe] BAME7E 2o YAE] M2 dRge o
T AUt} ogF e e Gx7 &7} ol meE
TALTE dstE o] BHAAH 23 7R3t S
ol o3t o] 2157 Wi Aoz ek}, 550°C
AN -2599%] F3 BFE(FE)F 1149 7PF & &
I HFE e E olfE W75 B3 Belrtay &
2 ety BAL A dojua 2o 97 &0
AR 7] w&olt). gHH 600°C~850°C GAE] &5 7k
Me qtitatte] A3t 68 A= YAe} N1ES B
2+ e F929 vuye 249 AYE Jveilx
Ack. wWEA 600°C o de) AT LxolHE FHol vt
FozN N71FS B8 BEarr2e fEo] HAEHT B
B7EA7E Al YR aad oz EYPoaN
7198 AL A& 5= ot

Fig. 62 22} W3 A7 2% w& AHAYR 0
Al 208 400~500°C Ex8] X F7HM e Bds)
frAbeE miAE2E el Q) 550°C g8 L%
A dA W) ~5um 2719 wiAE #71F0) FA4E
< & Atk Y 600°CY] ASolle YAk 2 779
d7gel doltom 713 A7) 5~200ume] We Bx
& Ueia 7139 342 Bk 3 650°C~
850°C gxe] 2= TN e dAlE 57t A4dl
w2} 7139 e 738 HAen 7132 =7)E Fig. 7

A 457 Al 15(2008)



>8 TUE - 23A - ABF

2500
2000 A
1500 |

1000 /

00
5 | A/‘/

A

Pore Size(um)

600 650 700 750 800 850
Temperature(C)

Fig. 7. Average pore size depending on heat treatment
temperature.
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Fig. 8. XRD depending on heat treatment temperature. (A :
Tridymite, 4p:Cristobalite, #l:Quartz, @ : Thermonatrite,
% : Trisodium hydrogen decarbonate dihydrate)
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