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Carbomzanon temp [3h]

Pre-oxidation 9 .
temp.[1.5h] | [0.50) /0 C/min
110°C[1h] 5 °C/min InN,
5 °C/min
Raw materials Pre-oxidation Carbonizition Yields XRD data Ti metal
temp. [°C] tenp. [C] [%] compound
(FEb k) content
[g/g-cat]
C467-Ti" 300 500 87 No peak 0.15
C467-Ti** 350 500 60 No peak 0.15
Cc467-Ti 350 800 35 TiO, Anatase 0.33
Rutile
C467-Ti** 300 500 76 Anatase 0.13
C467-Ti* 350 500 48 Anatase 0.18
C467-Ti* 350 800 24 TiO, Anatase 0.27
Rutile

3-2 IRE—RILTFF L AR
FKFPIZEAR LT IPA DR E A EBR B D—F % Fig. 4 (RT, HIREE 1050ppm O IPA
Mﬁi{“ TRERRI W TR AT 5 L. TPA JBEEISHY 650ppm F CHGRICIK T Lz, Zh
IRIEL LRI TPA DSE LT Toh Th B, Z TR AT 5 & TPA DRI 500ppm
i’Gﬂiﬁ‘F Lo ZIUTRES AR OB LT & L ISERREHT L A AR AR FEEL L, IPA
BORENTZ 2D TH B, Tbb, BT & L~ ST IR L 0 IRERZALRRTE
DOYLE LTV TPA DSIEFREES AR L. WHEOD TPA DSERERZS LRI - Al B Cofidiiisy
BT AT aEANEL BB,
L2, IPA JREEIE 500ppm FHEC—EIC/2 D HAMESHEWAMET Lz, 22T, W2
T2 AERRE 2 800 431k, FFUNGZE FRES UTe & & AWAREL O ARIZENE L7225, IPA DAR
BEITEFR T LI EFE0., TIC—EITRoTz, Fig 5IC1EIE, BXO2EEDE
S RRINIFIZ 31T 5 TPA DIFED> B DR ESR Ll Uiz, B 523N 2 BB OFRSRFD IPA D
BEEIT, 1 EBORERICHTED Lz, 20k 5 2t oiEHHE TR LU DEHE
IZOWTCHE, O FREEOMEIA L IS B OBRFRME TH D,
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SIZX D, NEBEEESEE T D Z L BTR LTS, £ITC, Pt OEEEBDER LD
IPA OWAE &R KUV S fREZ e~ Fig. 8 1T,

-170-



13 15 3

1200

1000 Light off

800 =

600 m B B L

concentration of IPA (ppm)
®

-24 -20 -16 -12 -8 -4 0 4 8
time (h)

Fig. 7 (a) C467-Ti%-Pt loading 0.1 wt%&(LMZ L 5 IPA DRFEIS KL UDLAMBE SR

Light off

1200

1000 g

L]
800 =
L]

600

400 |

concentration of IPA (ppm)

]
Ty

H m
0 1 1 1 1 1 L 1 1
-24 -16 -8 0 8 16 24 32 40 48 56 64 72 80
time (h)

[d
o
o

|
1 I l ;!I_E

Fig. 7 (b) C467-Ti#*-Pt loading 1.0 wt% AL & 5 TPA OWER K USEAEE S AR5k

-171-



13 | 15 3

adsorption(mg/g-cat) photo actvity(mg/g—cat)
3.0
1wt%
25 —
2.0 SR

0.1wt% 0.5wt%

1.5

1.0

0.5

0.0

Fig. 8 BAL#h @ Pt E7FED IPA DRE B KO RERRIC R T &

IPA DWEEIX Pt DEFENENT 5 & TR T T 2EmZ RbNb,
UL, SO fREIX Pt OB EZHENSED tmE U, RACRIOA A4 AR
HHNTDEAEEA AV AHIRE SETRL &, [PA OEERIE & A LBRO TS
HERT R ESEDZ ENFRETH D Z LKA Lz,

4. SHROTE

AFREY, WER L USEH AR DS % R Ol L LTEE TH D Z &30
Molz, BT, ZOBREEIRLT DI T OBRN D DIRFIALETH D & Bbhd,
@ tfiktiiiiee
1) AREEDTEMER TR XU DEHEIZ OV TIL, S fRsEOfFHA
2) ALDEFEOREL
3) JefltRLD DL AR OSARHITE
@ EHRE
WERE % s BT DRELHAOT | EbRma, BLAR, MRS
LN E BB DR

-172-



13 | 15 3

RENREB & LTHITbIAE, ZNEDORNEO—IERZOWTIL, T TICEREZREL TR
a0 KON L TR B TETH B,

5. JUERE

(1) T Iwamoto, A. MUTO, M.A.Uddin, Y. Sakata, J. Takada, Y. Kusano, "Elastic
behaivor of metal compound / microporous carbon composite’, Transaction of the
Materials Research Society of Japan, 25(4), pp.1115-1118(2000) <BhpZE 5 9935>

(2) H. Suga, A. MUTO, M.A.Uddin, Y. Sakata, J. Takada, Y. Kusano, Preparation of
Ultra Fine Metal Compounds Highly Dispersed in the Porous Carbon Matrix from
Ion Exchange Resin.", Transaction of the Materials Research Society of Japan, 25(1),
pp.103-106(2000) <BhpE5 9935>

(3)Preparation of carbon electrodes for electronic double layer capacitors by
carbonization of metal-ion-exchanged resins, Electrochemical and Solid-State
Letters pp.1-3(2000)

4) Y. Sakata, A. Muto, Md. A. Uddin, K. Harino, “Modified Carbothermal Reduction for the
Synthesis of Ultrafine Particle Tungsten compounds Dispersed in a Microporous Carbon

Matrix”, Journal of materials Chemistry, 6(7), pp.1241-1243 (1996).

6. BRFER
1) Akinori MUTO, Kiyonobu Ida, Thallada Bhaskar, Md. Azhar Uddin, Yusaku

SAKATA, “Development of porous carbon matrix with highly dispersed nano
particle metal oxide using sawdust and ion-exchanged resin.”, % 2[5 R {LFETE
T URY T A, 2002 4E 11 A 27-29 BFETE. Shanhai, China

-173-



13 . | 15 3

Preparation of porous carbon- Ti Oz composite photocatalyst

from an ion exchanged resin

Akinoiri MUTO, Yusaku SAKATA, Md. Aahar. UDDIN,
Department of Applied Chemistry, Okayama University
and
Seisuke TAKASHIMA

Cooperative Research center of Okayama University
Summary

We have studied the development of functional materials prepared by
carbothermal reduction of ion-exchanged resin. In this work, we try to prepare the
porous carbon- Ti O2 composite photocatalyst with high activity and high adsorption
capacity towards organic compounds

The high active photocatalyst was prepared from an amino phosphorous acid
type chelate resin (C467) After the usual conditioning, the C467 was stirred in ice
cold water with adding of agueous solution of TiCls or TiCls (two times higher than its
ion exchange capacity) for a period of 25 h. It was filtered and dried at room
temperature and heat-treated / calcined in the air (300mIL/min) for low temperature
air oxidation and carbonized using N2 stream at 500-800°C for 3h. The crystalline
titanium compound in the carbonaceous material was identified by XRD. The
quantitative estimation of titanium compound was estimated by the amount of the
ash after burning in the air. Isopropyl alcohol (IPA) was used as a model organic
compound to evaluate the photocatalytic activity and adsorption capacity of prepared
TiO2 photocatalyst. The high pressure mercury lamp with 365nm was used for
irradiation. The catalyst was dispersed in the IPA solution and stirred by aeration.
The concentration of IPA before and after the reaction solution was determined by
FID-GC.

It was found that the IPA was completely removed from liquid phase by both
photocatalytic ,decomposition and also adsorption onto the porous carbon. The
addition of Pt to the porous carbon — TiOs2 photoeatalyst improved the photocatalytic

activity with keeping high adsorption capacity.
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