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ABSTRACT

The humidity controlling ceramic materials was developed by applying the phenomena of dew condensation in the capillary. It is
said that the humidity range which human feels comfortable is from 40 to 70% in relative humidity. In this study, the ceramic tile using
natural soils such as diatomite for interior wall was investigated. In particular, we had introduced novel processing routes for
fabrlcatmg microcellular ceramics tile using hollow microsphere as a pore former. The microcellular pores in the hum1d1ty controlling
ceramic materials showed the supenor properties such as light-weight, heat insulation. The cell density was ~1.0 X 10 ’ cells/em® and
density of sample was 0.65 g/cm’ in the case of 1.71 wt% hollow microsphere content Also, it is observed that the BET surface area
and the pore volume of the sintered diatomite tile have the values of 40.92 m /g and 0.173 cm /g
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Table 1. Batch Composition of This Study

diatomite hollow microsphere sintering temperature

Designation (Wi%) (vol, Wi%) ©C)
1 100 0,0 800
2 99.81 10, 0.19 800
3 99.27 30, 0.73 800
4 98.29 50, 1.71 800

o, ol FRE FAMIE 0~1.71 wt% °|t}. EgH &
HEle FEZY T sl 27 10em 2719 A3
FHE At 2 Fo AxE 4P = A712A
5°C/min®] £E2 800°CE &3t 2A17F &t 37] &
714 LAt

HIEHA 9 7|5 73] H)&S dotry] 98] N, 3/2%
(Micromeritocs ASAP 2010 Analyzer, USA)S A]8) &} S
™, A WHOZE 350°CelA] SAIZE 41 & 34, N, gas
F/&E 5248 A%aL BETH o) ¥4, BIHA] 9l
3l U=rlE 271 XS etk FH R 71Fe]
EE & U o] L3 porosimeter (AutoPore IV
Series, USA)E ©]&3l] AAlH oz I &3t B3k 7]
9] AT FARIAE R A (SEM, Jeol, Japan)S Al
gato] FSATE 2FEL L] 71AA B2 Al A

Mo lo
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TS AFREF] 0.5 mm/min®] cross-head £E 2 338 =
AEE =439t 9HEEE Laser Flashd (NETZSCH

LFA 457 MicroFlash, Germany)2 ©]-&3lo] 435t
AlZdel g 25 548 Hrkeb| f18l 3357 (thermo-
hygrostat, JEIO TECH, Models TH-ME-100)Z ©|-& 3}
ok 2718 941 105°C QoA 24A7F Axe & e
A7)0 25°C =9 % 50%1A 24417 A3 A
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FAE S48kl Wade ST B AL 25
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e s F4L seH, 34 Ve 747 F5%H
S Sk

3.4 3 nE

2 Agol AHEE FxE] tig XRF w24 F
A9 Si0, TS 76.12%, AlLO;9} Fe,059] dHak2 77}
10.41%9} 7.70%°] AT} (Table 2). ZHFEILYE AF&E o7

Table 2. Chemical Composition of Raw Materials (Wt%)
Materials SIOZ A1203 F6203 CaO Kzo N320 MgO SO3 T102
diatomite 76.12 1041 7.70 0.28 3.18 0.18 030 0.53 1.12
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Fig. 1. Effect of sintering temperature on diatomite raw material :
(a) N, adsorption-desorption isotherms and (b) pore size
distribution.
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Table 3. Pore Characteristics of Diatomite Powder Measured by

Physisorption Analyzer
Pore Pore BET
Condition volume size surface
(em’g!) (nm) area (m’g")
as-received 0.187 12.42 58.50

sintered at 700°C  0.180 14.67 48.14
Diatomite sintered at 800°C  0.173 16.65 40.92
sintered at 900°C  0.111 20.66 21.55
sintered at 1000°C  0.053  21.38 10.05

Ao FREZ A Aoz stk

Fig. 13} Table 3& YAEZ AFEH IR FRES} o]&
700~1,000°C H<1olM dAelste] S 7938l BET
Moz MEHAS S43I%, BIH HoR 7|3 BEES
=74 gk Aot BETE AMEste] SA®E A2 A<
FZES HEHEAL 5850mYg olRoy, I &
H3lol] wh2 B EHEAS A EE 700, 800°CoIME 48.14,
4092 m*/g BEe] AnE FAS HAF ﬁlgur 900°C
ol delM = HlwA FAS v EHA ] A7 Hovu
AT} Fig. 1(b)¢] 715 7] X Uﬂ‘oﬂ*u x5 BYY
e E4S S A2 § dux ryYYa ge
2-7nm 7] FJ¢] 7130] 900°C o)de] LEox= F43]
. HE38F Table 39 YERd vle}
7= 0.187 em’g "
JJr ﬂ& 71EA7E 1242 nme »}E}LHM_»} H| 32 A
sl v R 71E FO7F GxE] 2= S7HEel
w2}t 900°C oAM= vlwE FAEA Hasta Ha
71E371E F435HA S718kAth

UWrH o g e 7 FRE gl FoFsle 2% UM

oot

=
AdMtA o2 dolve AT HAFA Jom, dxg Al
Ui 71F 2o #3AE Hasl & F e e Fe
AL ml$- Faslth B Ao AM8E FREE 900°CE
71202 F4% daprt o]FojFom A A HE &
2712 800°CE ¥, olof & AgoA &F Al €A
2] &%= 800°CE A3ttt & &4 2=7F 800°C XHrh
w2 700°Ce] 9ol 255 SFsht Aol 7

%
Zste] B el 7AIA EAo] WEE RS A4 7]

Folt}.

Fig. 2& T3 A9 o] S7igdd & X255
Bl o] g vl GRE 23 ARRlelth T3 vlA|
To] gteFo] Skl wetA Y JETERe AR
beste A4S Ho Fa o, 3y v &%
o] 1.71 wt% 71 Al 49 139 A™UET}F ~1.0 x
10° cells/em’o] T}, o] A& A< njolazAEa} Aety)
o] M RAOZA 7] ko] AAS UESAE +4
ke & add Uy FRE B3ET 5 Uk 13 25



Fig. 2. Microstructure change after sintering at 800°C for 2 h:
(a) 0 wt% hollow microsphere, (b) 0.19 wt% hollow
microsphere. (c) 0.73 wt% hollow microsphere, and (d)
1.71 wt% hollow microsphere.
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Fig. 8. Flexural strength (a) and thermal conductivity (b) of the
porous humidity-control according to variations in the
amount of hollow microsphere.
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