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Design of the intelligence building material by high
dispersion of a visible light responding photocatalyst
on the mesoporous material
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Abstract:

The possibility of brownmillerite type calcium ferrite, Ca,Fe,O,, as a visible light responding photo-
catalyst was examined. The formation of this phase was found to respond to the visible light. However,
the photo-catalytic activity of calcium ferrite was low, because the specific surface area was small. The
photo-catalytic activity improved sharply by distributing calcium ferrite on the porous silica. Some
kinds of thin porous boards were produced by pressing the mixture of lime and xonotlite with different
mixture ratios. It was found that the thin boards had both functions of humidity control and moisture

permeation.
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Z Z7T. hvy:energy of the light, A: constant, E,;:
energy gap Ch 5.
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0 0 0 0 0 0 0 0 0

1 2.7 -6.4 -14.4 | -22.1 23.2 34.5 | -122.2 | 269.6
2 -12.9 | -17.5 | -32.0 | -42.1 39.7 62.1 | -202.1 | 449.9
3 -22.0 | -28.5 | -47.6 | -58.2 54.8 86.2 | -286.2 | 670.0
4 -33.9 | -41.9 | -66.7 | -80.9 73.0 114.2 | -339.3 | 822.0
5 -393.3 | 981.9
21 -183.1 | -204.7 | -279.7 | -287.4 | 301.9 | 481.3
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2.4 1.07 2.57
Ad-1 5.0 = BEIKAE (Rfl) 0.999 2.40
BRAKAE (SMA) 1.15 2.76
2.5 1.03 2.57
Fd-1 5.0 - BRIKAE (PfAl) 0.989 2.47
BRIKAE (SMA) 1.10 2.74
= 2.5 1.99 4.9
TR 5.0 — BRIKAE (Pl 1.54 3.85
BRKAE (SMA) 2.04 5.1
4.3 2.35 10.1
Aw-1 5.0 — ERZKAL (Pafl) 2.27 9.78
ERAKAE (SMA1) 3.04 13.1
3.1 2.65 8.21
Bw-1 5.0 — ER7KAE (Rl 2.52 7.80
ER7KAE (SMA) 3.44 10.7
4.6 1.75 8.06
Cw-1 5.0 o BR7KAE () 1.68 7.74
ERAKAE (M) 1.98 9.13
4.6 1.96 9.00
Dw-1 5.0 - ERZKAE (Pfl) 2.05 9.44
BRAKAE (SMAD) 2.56 11.8
4.0 2.56 10.2
Ew-1 5.0 = BR7KAE (1) 2.62 10.5
BR7KAE (4140) 3.43 13.7
3.9 2.74 10.7
Fw-1 5.0 = BR7KAE () 2.71 10.6
BRAKAE (SMA) 3.68 14.4
2.7 1.81 4.90
ACd-1 5.0 0.5 BRAKAE (Pafl) 1.75 4.73
ER7KAE (4141) 2.21 5.97
2.7 1.51 4.01
BCd-1 5.0 0.5 BRI (Al 1.40 3.70
BRAKAL (SMA) 1.45 3.85
2.9 1.30 3.78
CCd-1 5.0 0.5 BRoKAE (Al 1.28 3.73
BRIKAE (M) 1.47 4.27
2.9 1.25 3.63
DCd-1 5.0 0.5 BRKAE (Al 1.27 3.69
BRKAL (M) 1.53 4.43
2.6 1.55 3.95
ECd-1 5.0 0.5 ER7KAE (Pl 1.40 3.58
ERAKAE (9MA) 1.71 4.37
2.8 1.69 4.64
FCd-1 5.0 0.5 BRZKAE (R 1.55 4.27
BRIKAE (SMAD) 1.84 5.07
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A F v o BELROWHNZE O (72508 CllE X =512 TBiAL (WD . BiARAE L 724
% 7T AF v 7 BRI TGO (HT 22508 clllE S oz f5 3R % [TEiok(k (M) |
ERILLTH S, Ak, FRICHWTORETUIER GEl) DFMll2 & NNz > Tith 7z,

%h%h@%ﬁ@ﬁﬁﬂ(ﬂﬂ)kﬁmm(ﬂM)@@ﬂ%i%%@ﬁﬁm%;@k%&@
Tholz, SHICHIRTFNFIE LT, BRI 217 > T WSO EmRIZHAE (N
i) &gkt GOMil) OROMEER Lz, bbb, BRI TORSTH - 72,

BoKAE () < SRR < BioR{E (SHED)

DL EDRERIE . B % 47 > 72 Hif & K2 5N 5 & KZEKE RSB L, cﬁw
5LMLOLL 5D LAREKLTHD, BB S 2T IKEROERHR I E % K&
FLTW3,

2-3-4. (Bk+V/ bZ4 ) BEFERORE. FiRMERE

R OAER TR U 220K &0 7 F 54 & (6Ca0-6Si0,-H,0) R 53 A i 4 X 2-5
2R Y. HAKDOR #1302 ~30 xm OFPFIZIFAEL . 0.5 K10 pm ISHED E — 27 HE00
b7z, —h. U/ bIA4 FORTFRIZ3~40 p mIZFEL, 10 xmIZDAE =2 BD 6 R
Too AVT VIERIBHAIKA 6.7 pmTHBZDIZH L, Y/ P T4 FTIERN2ED133 ymThH >
776

VT A POARTHEEL 72RO REELAT 2 DO XRDMIE L 5 LU D Z & 2395 5 7=, iRl

JIRTAb

BAZTR ()

-1 409
BATHAN (%)
(%)

L

0. 0-promm—rrrmr— - L
0.020 1.000 10.00 100.0 2000 0. 020 2 3
HFE (um) ﬂ?& (um)

Xi2-5 WOKKOY 7 FF4 b (6Ca0-6Si0,+ H,0) O RiJE S i



HIEY /) b T4 FOARTH 720, RELETIEY / I 4 FOFEIZRD 5, Calcite,
Aragonite, Vaterite (\ 3718 CaCO,) &IESEWE (Si0,) DRAEPNZZLL 72, KIbA %
TRITRT,

6Ca0 -6Si0,H,0 + 6CO, — 6CaCO, + 6Si0, + H,0

J5 X 2.0mm O #HilR & £ifi 2> 5 B & FENSHID 2586 XRD JIE & 17 - 726558, Pl & Bk
AR L AR S XRD/SH — 2V Th o7z, LEOKER® S, V7 b 74 FOATHERL 723
Miid 7 2B R s E < . KBS FLEEZEDEE L N5,

WEIK1gE Y 7 F 74 P 2gh SAFEBEL 28R (JEA3.1mm) I[ZRBICABZfEL . F5h
72RO X HFHIOXRDWE Z1T - 72, K&V 7 F 4 MkE$ 5 BIT# & Calcite D %
NGO SN2 ODIEAIKICHET 2 IS S g > 7z, CalciteldV' / b 74 O
—IBAIREAL L 72 Z 12k D, RIFE AL DIHAIKDKBALIZ KD ER LD EE L bh
%, N5 H< & 512D T Calcite DI L. v/ b T4 b ORYTHERERIE 2R % 12
BN 2MEAITH 5720 LLEDKER2 S, V7 b T4 B MO RIBILIZNEE £ TESIC
HETT 58 DD, HAIKPIRE - 723 R TIENT £ TORBICITEEB 2832 Z & 2309 - 72,

VT A M 40gICH KA 0~ 4.0g DFPHTIRAL, 3tTT L 2 U TERL 214K+
7 b7 A4 PERAGRNE UL KSR R 2 T, K24SR O—E AR T, HD
KE X T, EE42mm, RESEAKEARICEDELZD . WOEKESHZ 21266003.17mm
25 5.40mm £ T L7z, BB A WS 23°C. M 53% CThuE L CHEZ(LA L 55 £ T
U7t WIS & 75%IC B 24 ERIE 21T > 72, £OH%., WEA53%IC T, 51
24 WE R E & 1T > 72, HEOFZEN A X 2-612R§, JI7E B 24 WS # 0 SR O B
FRRE A353%70 5 T5%IZ LA D T LIC K BWla, X 512 24 KA B2 0D B B BT RE 23 75% )
H53%IC PR ZLICKBBIBRTHD . ZTOMRELR25IIRT, A, K252 hTh
DO FEWGFR L OB R, HUF % 25mm & U CTHREL L 7258 K ORI DWW T & ffd
Tit L7z,

24 RSB BERRHPEIRE 12 O 72508

s HABIK/)"Ih1b RER{E R EtE RIE BE
ArtE

a/9 h cm? mm g/cm?

XC42-2 FIIE 3:17 0.910
0/4.0 14.0

XC42-1C0, 96h 3.53 1.07

XC39-2 Fhnzg 4.4 0.946
2.0/4.0 14.0

XC39-1C0, 96h 4.30 1.06

XC40-2 FKALIE 4.93 0.989
3.0/4.0 14.0

XC40-1C0, 96h 4.76 113

XC41-2 KALIE 5.40 1.03
4.0/4.0 14.0

XC41-1C0, 96h 5.27 1.12




: XC39-2
o XNC39-1002

Ao XC40-2
o NCAD-1002

©ONCHI-2
o NC41-1002

: XC4222
NCa2-1CO02

BIER (g/ma)

28R (h)

X2-6 (HAOK+TY 7 FFA4 b)) HEROKREE ORI
etk 23°C. 53%RH—75%RH— 53%RH

25 AR AR B PE B R R

e EIRREL briophitd WEE BREE
g/m?+h-mmHg g/m-h-mmHg g/m g/m?
XC42-2 0.719 2.28 19.4
XC42-1C0, 0.955 3.37 72.7
XC39-2 0.715 3.15 44.6
XC39-1C0, 0.0986 0.424 34.0
XC40-2 0.731 3.60 50.0
XC40-1C0, 0.0775 0.369 33.2
XC41-2 0.741 4.00 55. 1
XC41-1C0, 0.0874 0.460 40.9

WA 25mm & L7-& % D55

3.xED

P 2 R 215 2 720120 I BDRIRE ARDC i o> fF 75 58 76 K O3 /&t MR O T 28 e 76 % 17
S72.  WHDRIDERDLABEO MR TIE, BNC ALY T LT T4+ (CaFe,0,) DAMS
Rz oW THEI L, #Le 7 (CaO) &Meft#k (Fe,0,) %2 : 1ELILTERAL. 800°CFE Tl
B b2k ANy a7 254 (CaFe0,) 2AKTHIEMNTEL, HILVILT T
A MEAEHDE (>400nm) THlEE X FOEMME L UTIERIT 2 28, 2 OfiEm &2 - 72, ki
FONENZENZORKEEZEZ 65NDT, VI IETER L2V ) A 7X L EUKIZ LYY
L7 254 b EMR IR CTESRUL X ¥ 5 Z &2 & 0 il S o EAiRD 6 h iz,

SR BV OREFEBRFE T WMAKIZZILE R Y/ b 74 P EIRA L 2HEREER L, T
T ONENHSRE & R 72, BRI AIKE Y/ b A ORAH. REBILOFEE, £mME GBik
PE/BRARYE) O, FIZKDRE DT LD 57, RIFROBRE IS, M/ ERARH
KWTHLY LT 254 Ve@mmii il L7247 ) Y x v 2BMOBREHIEL 721,

]



