


]

Al

A5E BY/sY Ui ThBA Mty sidee] BadE ASyych

=«
=

o] Ri1A

3. 12,

2010.

o] ¥ =

SEE

<

=4 2 7
o] F

SEEMECE
EEEEE DY

1

pone—.



HA 2 ekA

oF o o | o o g
"R | R R
+ |[BERIE8 %
X o sl (@] Y
> = |FeB888 | |7
S R R e
1 = |1 3 e
T RE=EER w|°
o N 1r
T ) T T T mmuﬂ,%
in T W it 0
in o T fir | %0 %
= o ‘Dr B = J.» ﬂ
™ Ho © B o =o| 5| o
= o> w. (i ™ | o
| X e o | o
o2 | T |aRTERY m
. . ™~ “._mﬂo . D ™ 10!1
X g o T
S Yo Mo o Mo o o A
S m% = Pra| Y| w ~
—_ N n._ma | — ~ ‘mim
T Ny g 1= | *e —
TNl %7%@% r/l,wm.% Ho T
i fe i | B R TE g e [0 < Ier
" Flw Wl Tl Fe ™
° .
To| | Ee| B O ||
sEE T o B[R
~ I= — ™N
|| T ok o N |
NolT|T| T N ~ | %o| B
o | W (S ~ G-
om0 > BT
R E g |
L T N e
3 63
CR:# B B A |

w4 2 3 599

£

d89 H

3

e

61’5' 7E:] jl}"

]

A

AJm
o
_#O_H—

i
A

o)
o

puse]

Ho

O

o wet A R,

1.

=%

42 434 989

15
=

E 10%
o#de T-VOC

.MO_H

o

fiTe}

o
o
ojy
=

CMock-up Test 23, LE %0

ol 7}

7 g

=
=t

4% Cu 0.3%

Jo m
~ 2 ¢
S
S 1S=a
53 - g
Ho 128
A_HMOH.Md
-Jdol B B
T |22
7,HV,
pild <
=
Kopn| .S -3
| S f
™ .S &
.%ol B9
—-
WEE__...GM
%%mm
¢ ]
s g 9
e
° =
S g
qo 9.11
X U=
(2]
U O
s =
i 3
B | B
i
»AO
N
o) =
ﬂMﬂ_D
N




lg

ol

Azte E A

3

} 3

]

bol, T7]aA e Al gFo] =7}

Q15

To=E

A

Q) %

£ 2Ae {71249

of

WA 71sEe okyg Al

A
RLBY

o, RrladE @

Aol
orely 2

o

il

Jlo
o
piiln
I
-

s
il

)

)
™

i

M a774ge) ue 2 89

et Aze Adongg )i

O

oEA #d AL, 3. VOC

o

71574 ZleEolt dEd AS5UWEE ALz AEH7] 9

N2 3

-
e

Iv.

i

o
To

Ho

O

=

o9 9zt

o}

m

2w
&

=9
o A

o]
3

/g) Bt} =)

a

T TZE6m,

1l
=

g)

._//

E(6m

Ei}o]

o
o

Ho

O



=%

=1
ES

ol C-S-H (D%

k)

golataion, B Eele]

o)

.

F9e™, C/S 8] 0
o9 g

5

2

=

gAAFE 0.93)

ue] oia W

2 & A

L.
T

)

=

7N o}’¢ (Lath, Fiber %

2

EeEelolE BYo] B

Aol E 10% =Hd ]

23]

o}

wr
A

A ==
T

a

Dg/ M

’

e 10

0

m,

184g/

o
ol

Ho

K

R

Ll

oy
500
T
o

wr

o o]

+

29 7

7], _.‘jg\;]

3

k2

4r

CMock-up Test 23, ¥

A
M
of

TA
o

g 59

=HA

+

wHAE A, g/

=1
ES

NEERE

V.



Construction materials are used inorganic materials instead of organic materials for solving
the human harmfulness. Also hlprganic materials have many good functions for human being. So
we are willing to develop the panel with many functions, which are moisture control, adsorption
and decomposition of VOC, adiabatic characteristic and otherwise.

Diatomite, bentonite and zeolite’ were used as porous materials for fabricating hygroscopic
panels. Moisture adsorption and desorption of porous materials were investigated and
hydrothermal method was applied to fabricate panels.

Cheolwon diatomite and Pohang zeolite showed excellent characteristics of moisture
adsorption and desorption. These characteristics were caused by higher surface area and pore
volume of porous materials. Correlation coefficient between surface area and content of moisture
adsorption of porous materials was 0.93. Moisture adsorption contents were influenced by surface
area and pore volume of panels, and surface area more effected on moisture adsorption.
Correlation coefficient between surface area and content of moisture adsorption of panels was
0.86. Moisture adsorption content of panel with 109 Pohang zeolite was 184g/m" and that of
109 Cheolwon diatornite was 170g/m-. Moisture desorption content of panel with 1096 Pohang
zeolite was 105g/m3. Moisture adsorption contents of panel with porous materials were higher
than that of panel without porous materials.

Adsorption characteristics of T-VOC were influenced by surface area and pore volume of
panels, and surface area alike moisture adsorption. Especially panel with Pohang zeolite showed
excellent adsorption of T-VOC (Formaldehyde, Toluene, etc) and adsorpt 959 of formaldehvde
during 4 hours. In Mock-up test, panel added metal decomposer (Cu-Phthalocvanine) showed
98% decomposition of formaldehyde, toluene and showed 9596 decomposition of Benzene.

The best condition of raw materials compositon considering above results was C/S ratio 0.7 with

10% zeolite and 0.3% metal decomposer (Cu~Phthalocyanine) and experimented 180T -7hours.
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HCHO + 0, T

DS =L s L/MTLS
(=g o’AJ) -'-_-'-/‘/@ I i @‘)\\. . ’

W W
2HCHOOH + Ca(OH), M= MEY
U ML o " ¢ o\p Y
] N
:M(a-l)+ + e
Ca(HCOO) +2H,0 U L
(a) Ca-Salt (b} Metal salt as catalyst

Fig. 2 Decomposition mechanism of VOC
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3
48 4 Jdok!t  Table 149 Zo] EWRFGo|EE FEL =4 242 (Crystal),

E ZHo] A
92 A A(Semi-Crystal) Z ¥] A 2 (Amorphous) FHE 78T F gt} =3 EdRIgolE AAHL
Fig. 391419} Zo] CalOH); &9 SiOs 4HAY] A4 FXEA, AYANE o] F7 %R F&
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Tabhle 1. Classification of tobermorite

Primary Tvpe of X-ray Secondary , Appearance in
L i Composite .
Subdivision patterns Subdivision electron microscope
Full patterns showing 14 & Tobermorite CsS6Hy
many hkl reflection 11.3 A Tobermorite Cs5¢H;
Crystalline ’ . . . Flat plates, laths
’ . often 40-50 lines given | 9.3 & Tobermorite CsS¢Ho.2 .
Tobermorite . ) fibers
adequate experimental | 12.6 A Tobermorite .
technique 10 A Tobermorite -
Semi- Patterns of about 6-12 CSH(I) Ca/Si < 15 | Crumpled foils
Crystalline  |lines, including mainly
Tobermorite  [hk, hkl reflection CSH(2) Ca/Si 2 15 usually fibers
Near- ‘ .
Weak patterns of 1-3 Tobermorite gel | Ca/Si usually | Irregular platelets
Amorphous . . ) .
) hk lines (predominant) 215 or foils, fibers
Tobermorite
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Table 2. Chemical analysis on diatomite of korea(third age) and other countries

Fig. 4 XY section of zeolite (mordenite species)

Compo- Korea USA China |Denmark
sition | Gampo Pohang Heunghae Lampoc | Nevada | Jilin | Moler
A B C D

Si0, 85.82 66.92 67.39 75.13 82.28 89.70 §9.82 90.07 67.80

AlOs 217 10.23 14.09 11.62 8.81 3.72 232 1.98 10.30

Fe;Os 0.92 297 3.48 1.79 0.53 1.09 0.84 0.67 6.85
CaO 0.21 0.13 0.17 0.09 0.09 0.30 0.30 0.39 1.35

Na;O 0.20 0.69 1.07 0.49 0.16 0.31 0.67 0.22 0.46
KO 0.25 1.28 1.74 1.70 0.82 0.41 0.19 0.35 1.47
LOI 10.85 14.51 9.78 6.87 5.24 3.70 540 6.30 79
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3 YA 4L) aEZ AL AxUHoER JEAe @EFHe, 7E2F AZUAAY &4

M tEo AAY FY3 JFE & F Ue EAH BT V154 dd Ax dgol =

= Ade7x g & W ASEe A9 2 71E EAN 1) VOC & - 23, 2) 25757
1

tEo] 3) dE€EAHS T BnEAH F e EAS THA AEE F Atk U S At

Table 3. Chemical decomposition mechanism of formaldehydem"

Dehydration-Condensation with Hydrazide | R-CONHNH, + HCHO —

compounds R-CONHN=CH, + H>O

Condensation with Amid Compound R-CONH; + HCHO — R-CONHCH,OH
2HCHO + O, — 2HCOOH

Neutral reaction with Ca salt (Ca(OH)y) 2HCOOH + Ca(OH), —

Ca(HCOO), + 2H,O
2HCHO + O, — 2HCOOH
2HCOOH + 0, — 2H,0 + 2CO,

Oxidation with catalyst

Table 4. Physical adsorption and chemical decompostion product of formaldehyde in Japan

Products Materials Physm.al Cherruca} Maker
adsorption decompostion
Ecokarat Ceramic C C INAX
Soon 1II Clay C x =t
Moiss Vermiculite o x ZEmETEM
Cancoat Diatomite, Gypsum C C EHEAE
Haminite Ceramic (ALC) C X Clion
Breath Board Zeolite o x MFEAEETE
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Table 5. Mixing ratio of starting materials

(@) C/S Ratios

C/S Ratio Kind Slaked lime Silica(quartz) White cement
0.5 30 55 | 15
0.7 (Ref.) 30 46 24
0.9 30 40 30
11 30 345 35.5
(b) Blended Materials (Kind, Content)
Kind Diatomite Bentonite Zeolite
Mixing ratio(%) Ref. + each blended material (10%, 20%, 30%)
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gk stehEd Z#E Table 64 YEFNAT.  Table 6149 Zo] 223 (CalOH)-)S FAHEQ
CaO7} 69.50%, LOI(Loss on Ignition, ZE 7 Z)7} 26.90% ©lsith. LOI= F#4tdZd e F9 H.0Z%
Bl 7118, ol CalOH).7t oF 400~500Col A CaO% H.OZ 23 = 7] wjolth 49 Si0. &
FE 93.80%0°] o0, AlOs T2 3.08%°ldth. HAWES F4EQ CaO THFHL 68.42%, SiO-
e 22.80%, AlLOs FHE 616%°IATh E BAWES] Fe:0s TF YAE TG Al Luh

A E(3~5%) R} of$ ¥ F=5(026%)0.2 #HT Y
Al

91.15%°11 o9, ZEAFL 022~9533%% WA X3tz JdAct. olzld B4 ZIE Table 29

% 2 Si0: FFH A ZFX 7R th 2AGY BE, SO
o] 6660%E & FFEolRoy, AAMP), FX(W) 2 F3P)E 8% dF FEoldY. =
AlLO; ke whtol A¢S vehlo], (G 1540% 2 HAMP) 6.11%, FFH(W) 4.20%, 5 Z(P)
296%% BEAMFHATE Ed #d7 e ZY(G) 953% 2 ZAJMP) 317%E JeErI v, W)
0229 2 F3F(P) 0.24%Z wj¢ vA BEHHY, F3 7XEE 38 ¥ T FYE ReE #d
Fqk. @78 F Na0 FFES BU(G) 0.78%, ZLP) 0.17%, TH(W) 1.25%, 53 (P) 0.40%°]%1
o, K0 &2 AAG) 215%, AA(P) 1.129%, FF(W) 1.83%, F=(P) 0.70%°]1t}. ol &4l
ZAE Na02 71202 3 3¢7H8] FFHNa-0+060K0)2 2 #4138 A¢, UG 217%, ZL(P)
F(P) 0.899%°] At}
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HE Lol E Si0, & 75.0%(H) 2 60.6%(P)o]dod, AlLO; e 14.8%(H) 2L 16.3%(P)o)
Atk g9kl F NaO TEHL 0.23%H) © 1.71%(P), K-O TS 494%(H) L 1.99%(P)o] it}
Na:O& 7|20 2 3 29918 TF=H(Na0+0.65K-0)2 3.44%(H) E 3.00%(P)
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Table 6. Chemical composition of slaked lime, quartz and white cement (unit : wt.%)

Materials 5i0; AlLO; FexOs Ca0O KO NaxO LOI
Slaked lime 212 0.77 0.34 69.50 011 0.21 26.90
Quartz | 93.80 3.08 133 0.06 0.76 0.08 ;

1" White  cement 22.80 6.16 0.26 68.42 0.21 - 0.10
Table 7. Chemical composition of porous materials {unit : wt.%)
Materials Si0O» ALO; FexOs CaO KO Na;O LOI

Cheolwon(G)| 66.60 15.40 3.64 0.36 215 0.78 9.53

Cheolwon(P)| 86.70 6.11 2.07 0.09 1.12 017 317

Diatomite
China(W) 88.01 4.20 1.37 0.23 1.85 1.25 0.22

China(P) 91.15 2.96 1.48 0.25 0.70 0.40 0.24

Hwasoon(H)| 75.00 14.80 1.51 0.03 494 0.23 314

Bentonite
Pohang(P) 60.60 16.30 524 2.62 1.99 1.71 8.00

Kyungjoo(K)| 70.30 13.60 1.29 251 317 1.93 5.76

Zeolite
Pohang(P) 63.20 15.70 3.72 2.54 215 2.18 7.64

ojith WEUESY ZAZHFL 314%(H) % 80%PIZ FXES FALE FFoldth A
9] Si0: ##FE 70.3%(K) 2 63.2%(P), ALOs &L 136%(K) ¥ 15.73%(P)olgled, #
314%(IK) 2 80%(P)E EAFAE <78 T NaO FFH2 1.93%(K) 2 218%(P), K-O &3
317%(K) 2 215%(PyolRon, Na.0Z 7|22 3 2478 F=H(Na0+0.65K-0)2 3.99%(K) &
3.58%(Pyel At}

ZHzrel g AR E9 F8 FFHESIO, ALOs D Ca0 51 ABEE EZ57)E oz g9
ARou, F &ote] FHL FREAA HF @2 e el e, AggolEdA 1 2L 3t
& YellE EFo] 2EHVE 9. (HT 71F 0 FRE 160%, MEUCE : 3.229%, AlL}o]

E 1 379%) 4% E¥dME AT ED MEYET deiA] WEVERT ¢ty o]
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ooEAd 459 2484 B F oz

g3 tEdd 4B FREE E quartz(Si0-) HAZ7F F2 HEFHEYoeH, oedxm
cristobalite(Si0) = AEHAT. 2AUGQ B, quartz I27} ZA(P)E cristobalite 27t F 3
ZE FA%YY. FFW)E cristobalite I 27} BRI R oY, F2(P)E= 20~30° 220] B2}
A gg7bs ¥RE #H3Z7F 22 #EEY. 7F2EY A7 535L Noh S| E48 XRD
patterns¥ = F A3 ZAHoj7|E 3}‘3}.13}_” HEWIEE sie WEUENA quartz H2 9
HAew, X3 WELO|EXE kvanite I3Z 9 quartz I 2E FEF gk

N

w
o
i
m}].l_«[

halloysite 3] =7}

ALeolES] FIZE clinoptilolite, paragonite, montmorillonite ¥ quartz o]t} T3 wWEL
OJES} ALTolELE Fe] vAd ERS HAFIE 9t

(Halloysite = AlSi-Os(OH). * H:0, Kyanite Al:Os*SiO, Clinoptilolite (Na, Ca)(ALSiOw)6H:OParagonite
NaAl(SizADO o OH-Si0:, Montmorillonite NagsAls Si, ADsOx( OH)yy H:0)

TEES PATZE Photograph 191 YEFHSIT XRD patternsdl A& Zu F2E =33
TEEE FAHE FHE Yetdid o, FAAAANES 53 328 nATxE 2 o) Jeuy
o

TE
) WEUOlE 9 WA FZE Photograph 201 UYEFTE X3 wELo]EE Uz T £&
23 U AEHE FE olF 3 dded, BE Be VFe #38 & dathelHd 59
FEE honey-comb textureZ i AFIH7E &) FAAAHUH o2 Y AAH o5 779 =7
= A x4 FH UdxrEd S 2 ddnh amy se fEYEE ¢S] Zho]l A ¢
oy, 292 vjue U2 AU 53 auiLE AT FANARERNA ARAAE 7 F
o] FHA FE EAEL YA ALEoEE BdY EE TP JHE X3 geon )
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Fig. 13 XRD Patterns of porous materials
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et Z9Y F2EGY BT 9732 17w, 3% ¥9 17~-834melRed, #REMPY HE
PAL 12m, Y= HY 0.04~97.1moldth. 29 F2E G PY HE ¢33 & Ao)7} gisled,
Y= HY T v FFoAY. FF FREMPY BE 4943 2m, 9% ¥ 24~479m, F
T TEREW)Y 37 473 17m, ¢5 99 1.2~378mo g, FFW)st P9 HF 474 o]
T 4mE Z AolE YA @it v S5 FXREMPS Y AXEPY F¥ ¥7F Aole
Om FTT(FT TIRE BT RIZA7F oF 75% F7hel ey, ol & 9&AE9 Photograph 1€ &

T e ZFo7Ix 3. de dEUolE9 HF YAL 15m UE ¥Y 1.8~578
molR e, I WEYUCES] HF YA 12m, 4= ¥S 004~76.4mo)dtt. FAF ALefo|EY

AF Ho YA 15m, €5 HE 0.04~-696melsied, £3 ASEolEe HF UAFL 14m Y=

flo

Table 8. Particle size characteristics of porous materials

(a) Diatomite

Diatomite
Classification
Cheolwon (G) | Cheolwon (P) China (W) China (P)
Mean dia. (um) 17 12 17 21
Particle size — A - e
range (im) 1.7~834 0.04~97.1 1.2~57.8 24~479
(b) Bentonite / Zeolite
Bentonite Zeolite
Classification
Hwasoon (H) Pohang (P) Kyungjoo (K) Pohang (P)
Mean dia. (ym) 15 12 15 14
Particle size - - _ N
range (;m) 1.8~57.8 0.04~764 0.04 ~69.6 1.1~57.8
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Fig. 14 Particle size distribution of porous materials
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Table 9. Specific surface area and pore characteristics of porous materials

(a) Diatomite

Diatomite
Classification
Cheolwon (G) | Cheolwon (P) China (W) China (P)
Specific surface
area(m?/ g) 59 68 6 6
Pore Vol.(cm®/g) 0.21 0.22 0.02 0.03
(b) Bentonite and zeolite
Bentonite Zeolite
Classification
Hwasoon (H) Pohang (P) Kyungjoo (K) Pohang (P)
Specific surface
area(m’/ g) 6 55 50 57
Pore Vol.(cm’/g 0.01 0.12 0.08 0.11
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Fig. 17¢ C/S ylo] ua} Azd =1d2 XRD patterns ©Jt}. C/S 87} 05404 112 ZF71ge)
W} quartz I 29 intensityyE ZAH e, C/S v7F 05994 097XE Ev|RgolE AA 9
Ca(OH): I ZE AA3 F7iske FdE Yehdth

Table 112 C/S ¥]o] W& quartz®} tobermorite 23 2] Intensity & 3 3 #"o 2, C/S H]7}

581 A% quartz9 intensity:= 275014 (C/S ¥] 0.7 2042, C/S ¥] 09% 1257) C/S H|7} 1.1=2
T7Heel wet 9452 FAsa e WERR Tk ol& VEF o2 F{E 4] CaO 9E(A
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ETE
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Fig. 17 XRD patterns of panels with the Ca0O/SiO; ratio
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Table 11. XRD intensity of Quartz/Tobermorite crvstals with the CaO/SiO- ratios

C/S ratio
Crystal 0.5 0.7 0.9 1.1
Quartz (=26°) 2,750 2,042 1,257 945
Tobermorite (=29°) 317 352 415 315
Intensity ratio
(T/0 %) 12 17 33 33
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Fig. 18 XRD Patterns of panjels with the kind and content of porous materials
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Table 12. XRD intensity of Quartz/Tobermorite crystals with the kind of porous materials

(a) Porous materials ; 10%

Crystal /S ratio Cheolwon Diatomite(P)| Pohang Bentonite Pohang Zeolite
Quartz (=26°) 1462 1725 1262
Tobermorite (=29°) 390 402 385
Intensity ratio
(T/O %) 27 23 31

(b) Porous materials : 209

C C/S ratio | chagiwon Diatomite(P)| Pohang Bentonite Pohang Zeolite
rystal
Quartz (=26°) 1455 1250 1282
Tobermorite (=29°) 380 387 362
Intensity ratio
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(¢) Porous materials : 30%

Crystal /5 Tatio| cheotwon Diatomite(P)| Pohang Bentonite Pohang Zeolite

Quartz (=26°) 1295 1232 845
Tobermorite (=29°) 385 375 330
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Fig. 19 Moisture adsorption and desorption with the C/S ratios
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Fig. 20 Moisture adsorption and desorption of panels with porous materials
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Table 13. Specific surface area and pore characteristics of porous materials

Cheolwon (P) Diatomite Pohang Bentonite
Classification
10% 20% 30% 10% 20% 30%
Specific surface
area(m’/ ) 29 29 17 28 28 26
Pore Vol.(cm’/g) 0.11 012 0.06 0.13 0.12 0.11
20~100 A culmulative
pore vol.(cm’/g) 0.03 0.05 0.01 0.02 0.02 0.02

Pohang Zeolite

Classification
10% 20% 30%
Specific surface
area(m’/g) 30 24 24
Pore Vol.(cm’/g) 0.14 0.10 0.09
20~100 A culmulative
pore vol.(cm®/ g) 0.03 0.02 0.02

Table 14. Moisture adsorption and desorption of panels

Moisture Moisture
) . Pore Vol. |Surface area
Panels Adsorption Desorption (cm/g) (m*/g)
(5/m) (g/m’)
10% 170 101 0.11 29
Cheolwon (F) |5, 168 103 0.12 29
Diatomite
30% 152 | 103 0.06 17
10% 162 87 0.13 28
Pohang 20% 147 85 0.12 28
Bentonite
30% 140 83 0.11 26
10% 184 105 0.14 30
Pohang 20% 160 90 0.10 24
Zeolite
30% 147 84 0.09 24

_55_



g

Ho

._owﬁ

i
A+

)
il

H
3

™

oj

A
_EH

s

0}
o

Nr

._ownm
o

18 249 F

=
R

[o)

u, ohE g

2] o] Stk

I
~K

wr

i

YA2A Eizo v

71 A 2]

o}, (K=(1/3)CVL)

ks

(V)] vl

i
4

7

0x20x0.75cm ZL71E A

o, 9
-

L

¥

;

3

]

40%6= ¥ 53] e 01W/mK o]

=L e

tol &

2}

ZC}

)l

1

Q

]

iin

7I(HC-074, EKO

=& A9

A

4
Fig. 21 (a) o114 Zo] C/S vld uw

o}

gl

g
N

K

=
T

g9 3

<

4

FA] ergkt}h Fig. 21 (Y oF

3

tol7h &4

X

C/S Hl¢f ®sle] we} dAEE]

&

0.16~0.18W/mK

L.
L

¥ IdAEE

_.co
o

ait-Ali

™
)
e
ﬂ%

il

o
)

o

o
ylo

._56_






OFHd 948 AME A Hde FREE O3 4359 FF/4 @G URE uITA Y87}
20% AZMERE BE M ¢ ARE E4E YEHIAY. B3 Fug 540 ¢4 10% H
7 20N e Y ALolEY

7189 o utE BRE FEHHAAG. XS FEE 10% F7HA e WEUelE 10% H7bA
7189 2717 {FAME BEE JER e, ojed VFEHLE sl 84 BEA (X 9
ol E 10%-5lkgf/cm”, B9 TEZE(P)-49%kgf/cm )T FAMS Ao Z
o] Ax7t gl 71T E $oE AAHAe ¢od, 7|Fe 2] € A&, nAe FEESH 24 ¢
274, W9 72 2Y 5, GF Wrse] o a3
07 A A 120kgf/cm™olQ o™, T8 ALeto]E 10%914 183kgf/cm’ o|ith. ol E dFe =

E A (40kgl/cm)E ZE3] TE3e Foz £5F Aoul

10

AN

_58_.






0.35 0.30

~— Diatomite(P) 10%
| -+ -- Bentonite(P) 10%
0.25F| _.—. Zeolite(P) 10% /i

0.201
0.15
0.10+

005}

dV/dlogD Pore Valume (mL/g)
o
&
dV/dlogD Pore Volume {mL/g)

0.00

l5l - IE“ — 0'20l02I i 15 1|.5 012 0.l02
Pore Dia. (m) Pore Dia. (im)
(a) C/S Ratio (b) Porous materials (10%)

Fig. 23 Pore distribution of panels with C/S ratios and porous materials
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Table 15. Water absorption and gravity with the kind and content of porous materials

(a) C/S Ratio
C/S Rati OItem %ggggﬁl;t Water Absorption| Apparent gravity| Bulk gravity
0.5 30.6 176 251 1.74
07 - 310 17.8 2.52 1.74
0.9 305 175 2.52 1.75
1.1 304 17.8 245 1.71
(b) Porous materials
C/S Ratio ftem %g}rjggﬁl;t Ab‘é\g?;eéon A§§3§f§ " | Bulk gravity
Cheolwon (P) 10% 38.5 24.6 2.54 1.56
Cheolwon (P) 20% 414 282 2.50 1.46
Cheolwon (P) 30% 43.8 31.7 246 1.38
Diatomite
China (W) 10% 37.0 235 251 1.58
China (W) 20% 37.3 238 2.50 1.57
China (W) 30% 404 27.7 246 1.46
Pohang 10% 35.3 215 254 1.64
Pohang 20% 37.0 229 2.56 1.61
Pohang 30% 385 24.3 259 1.59
Bentonite
Hwasoon 10% 333 19.7 254 1.69
Hwasoon 20% 36.1 222 2.54 1.62
Hwasoon 30% 36.6 227 2.54 1.61
Pohang Zeolite 10% 364 224 2.56 1.62
Pohang Zeolite 20% 37.7 23.6 2.56 1.60
Pohang Zeolite 30% 39.2 26.2 250 1.51

62 -




Table 16. Influence of powder properties on panels

Properties of powder Properties of panels

. Pore shape, porosity, pore size distribution
Particle shape .

tortuosity, surface area

Particle size Pore size, mechanical strength, surface area
Particle size distribution Pore sivz.'e.,. poresxze distribution, porosity
Porosity Porosity, pore size distribution, surface area
Surface roughness pore size distribution, surface area
Agglomeration Surface area
Surface impurity Mechanical strength

Table 17. Length change of panels with porous materials (after 28days)

Porous materials Content (wt%) Length Change
10 0.01
Diatomite (Cheolwon-P) 20 0.01
30 0.01
10 0.02
Bentonite (Pohang) 20 0.01
30 0.02
10 0.02
Zeolite (Pohang) 20 0.02
30 0.02
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Table 18. Blended Materials (Kind, Content)

Kind Iron phthalo-cyanine |Copper phthalo-cyanine | Nickel phthalo-cyanine
Mixing ratio(%) Ref. + each blended material (0.1%, 0.2%, 0.3%)
100 |- & Rt 100 - T : —=— Ref.
—#—Fe 0.1% & Cu 0.1%)
—a— Fe 0.3% —a— Cu 0.3%
80 - —v— Fe 0.5% 8 —y— Cu 0.5%
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o, o
2 2 g0l
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—e— Ni 0.1%| L o Fe 0.3%
—A— Ni 0.3% a0 —A— Cu 0.3%)
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€ €
o (=%
& el 2 gl
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Fig. 29 Formaldehyde adsorption curve of panels with Phthalo-cyanine metal
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Fig. 30 Toluene adsorption curve of panels with Phthalo-cyanine metal
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Fig. 31 Benzene adsorption curve of panels with Phthalo-cyanine metal
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Surfactant
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Electric Fumace
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TiO, Thin film

Table 19. TiO- Sol

Fig. 37 Manufacturing process of TiO- sol

A o v 33 (nl)
i-PrOH 82.48

Acetic acid 1.83
Alcohol 7.02
TTIP 8.67
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