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ABSTRACT

TiO, anchored on a porous clay ceramic support (PCS) for use in lightweight photocatalyst were synthesized by the dropping
precipitant method. A PCS of macro and micro pore size of around several mm-~pum in diameter were prepared by the rapid heat-
treatment at 1,150°C for 10 min from low grade of clay. The change in pH of reaction solution due to the different addition rate of
NH,HCO, as a precipitant, the reaction temperature and the concentration of TiCly had a pronounced effect on the nature of
precipilated TiQ, particles on the surface of a PCS and the crystal stucture of precipitated TiO, particles. At an addition rate of 0.8
ml/min of NHHCO; and pH=6 of reaction solution, homogeneous precipitation of TiO, particles on a PCS was achieved. TiO»
particles with anatase phase was precipitated on the siface of a PCS at the low concentration of TiCly, the high addition rate of
NH,HCO; and the high reaction temperatire,
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Table 1. Chemical Composition of Clay (Wt%)
Sample Comp- | G0, | ALOs | Fe05 | CaO | MgO | TiO, | MmO | K0 | NaO | P05 | Teloss
Clay 5722 | 1600 | 825 | 20m 08 | 040 | 295 | 051 | 019 | 908

/(ﬂE ;ﬂ];.o]_oﬂ Ou-q’ Lg—?__ ] Uil't 1:4—_‘1?] _;:_?;_EXE_Q] T102 %1
A Hzdeis 429 10, el 294 HEE 248

Ak,
2. Mgy

TiO, ZAHFE 913 2 EA= Table 19 3Fk=Ad8
Zb= X-l:%ig o]-g-3l3it}. %45-4 HFU7E-2 8.9 pmo]
W YEREE 3~50 ume) Atk AFEES 40 wi%s] =2
3l Mﬁﬂa— 10~15mm®e] +ZAHE 105+5°ClH
ToX7 Az & rotary kilnE ©]-&3kd 1,100~ 1,200°C

W 5~ O—E‘rﬂ %4‘— sk tad 2AE A=
= TiCl4(99%. Wako Pure Chem. Litd.,
Japan)g 01%3} }. T1C141_ B3 HESH AEE LIyt
2% o7 orthotitanic acid[Ti(OH),}E Ak <
& sl wejeleey) B A7dME TiCLE 24 mol
2] HCI(36%, Wako Pure Chem. Lid., Japan)o #7sted
orthofitanic acid®] 4/4-& JAF &, FFHRTE A7/
stock solutiond A5t Table 22] E§je] w2
stock solutiondt TFEE HAlE 500mi 37 SEEf=Fo ¢

T 25~80°Ce] WRLoM ~ 100 rpme] =2 _‘LHHSM
He-2 P3tArh. AAAQY NHMHCO,(Shinyo Pure Chem.
Co. le Japan) §-H-& peristaltic pump& ©]&31d F
£5E Wgsl] dhe-g9e) pHE RF5 e, pHvt 3, 6
2 1Y o 5hES TSI vhee] FEE AW FH
of CI' o|2o] AZHA & dA71x] FFHRTE AF 6}~L
80°Col M 724 7F AZ 3 ~800°C7EA] 5°C/ming] S-2&
=2 719sid Tio, 1AE tEAlE Axsls]

Aol 84 EL XRF(Philips, PW 140, Houand)——

o]&3te] BAstH.om, AHAAA} #4-2 XRD(Philips,

PW1720, Holland)E °©]&38led CuKe, Ni filter, 30kV,
20mAS] FACZ &4} AlHY wlATRe} BHY
Ti™ o]&9] 2¥E SEM(JEOL-JSM 5410, Japan)?} EDX
(Oxford ISIS, GB)E ©|&3ly T3ttt AJHY Hujy|
Z g9 E7TE KS L 3114 2 KS L 33055 o|g-5]
23389}

3.&8 e

i

S8 olgd U A F2U weAe s

Bi gxjz] gxolch !t HEe g84E 2 $i0,/ALO,
H] 7} _7}01. SR oFo] FrHtA FAo] wolAH,

2)

Si0y/ALO5E7F ZHalH AAdo] woprich D ko=,
E8d ol ALOY o] FrletH HAol WelAln, 53
MgOs} CaOe Ad74ae] E37t A7) whize] E}%LE i
T 71T B 71Ee HAE doA oA A=
E 9% HEQ] 32 Riley 5 25t ZHBF{JE} 1
B d7eA AMeg FES] SRS Riley 59 F3e}
B 4A8kA @onl, SioyALOLHI 7 ¢k 3@&1\1 Si0, 4
o] T FfirHol em, MgOst Ca09) o] 252
202 wi%=2A APTIEH AZLIEA Ao 715E
ﬂr.
HEQ 72 A7) F4=EE AHEL Si09) ALO;
b AR et AEEE %E’J%—%’r-ﬂ mullite,
quartz$} cristobalite2A FEZA thzA] Az2x ‘?l 1,100°C
~1,300°Cell A EFE7)F] FFE vA= @é o FElg
gololeh 1Y Axe) XRD B4 2%, AES) FRAE
quartze} mullieo]®] D)7} =71gl wet quartz$]
e gadd feldos weslin dudes, &
Bgge] WYL 2E7} RolASE DasH, Aavks

i

Table 2. The Experimental Conditions for the Preparation of TiO, Anchored on PCS

Composition of Solution Reaction *Addition Rate
TiCl, (mol/l) HCI (fold mol) | NHMCO, (moll) | H,O (ml) PCS (g) Temp (°C) (m]/min) pH
0.01
0.03
0.05 2 1 20 25~80 0.1~1 3~11
0.08
0.1

=Addition Rate of NHHCO;, PCS : Porous Clay Ceramic Support
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Table 3. The Physical Properties of PCS Heated at Various
Temperature and Holding Time

Temperature |Holding Time | Bulk Specific | Compressive
°C) (min) Gravity Strength (MPz)
5 1.32 9.2
10 123 85
1100
20 1.12 75
30 0.84 6.6
5 126 3.6
10 0.89 6.7
1150
20 0.54 55
30 0.26 44
5 0.98 72
10 0.67 23
1200
20 043 2.0
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Fig. 1. (a) Appearance of PCS rapidly heated at 1,150°C for 10 min and (b, ¢) SEM photographs of the external surface of PCS.
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Fig. 2. SEM photographs of TiQ, anchored on PCS with pH of the reaction solution dried at 80°C for 72 h : (a)

Under following conditions ;
NH,HCO;=0.8 ml/min.

3 (b) 6 and (c) 11.

PCS=20 g, concentration of TiCl,=0.03 mol/l, reaction temperature=80°C and addition rate of

0.8 ml/min
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Fig. 3. Change in pH of the solution and SEM photographs of the external surface of PCS with addition rate of NH,HCO; dried at
80°C for 72 h : (a) Change in pH, (b-1) 0.3, (b-2) 0.5 and (b-3) 0.8 ml/min.
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Fig. 4, XRD patterns of TiO, anchored on PCS with addition
rate of NH,HCO; and heat-treatment temperature : (a)
0.3 ml/min and (b) 0.8 ml/min,
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Fig. 5, Phase formation of TiO, with (a) addition rate of
NH4HCO; and (b) reaction temperature.

Table 4. The Physical Properties of TiO, Anchored on PCS

Heated at 600°C for 2 h
Properties | Bulk Specific Compressive
Sample Gravity Swength (MPa)
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Fig. 6. SEM photographs and EDX of TiO, anchored on PCS with concentration of TiCl heated at 600°C for 2 h : (a) 0.03, (b) 0.05

and (¢) 0.08 mol/l.
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