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Abstract — Experimental research on the preparation of photocatalyst for the decomposition of brilliant blue FCF
(C57H;,0N,S;Na,) was performed. TiO, and ZnO powders were prepared from titanium (IV) sulfate and zinc acetate at
low reaction temperature and atmospheric pressure by hydrothermal precipitation method without calcination. In addi-
tion, TiO, was prepared with cationic surfactant CTAB (Hexadecyltrimethyl ammonium bromide) at the same condi-
tions. The physical properties of prepared TiO, and ZnO, such as crystallinity, average particle size and absorbance,
were investigated by XRD, Zeta-potential meter and DRS. And, the photocatalytic degradation of brilliant blue FCF has
been studied in the batch reactor under UV radiation. For the photocatalysts prepared without CTAB, TiO, has smaller
particle size and larger absorbance and photocatalytic reaction rate than ZnO. And TiO,, prepared with CTAB whose
concentration is 1/10 of that of precursor, shows 15% higher than that prepared without CTAB in final photocatalytic
degradation ratio of brilliant blue FCF.

Key wards: TiO,, ZnO, Surfactant, Hydrothermal Method, Billiant Blue FCF
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Fig. 1. XRD patterns of TiO, and ZnO powders prepared by hydrother-
mal synthesis.
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Table 1. Average particle size of TiO, and ZnO powders prepared by
hydrothermal synthesis

Catalysts Average Particle size [nm]
TiO, 50
ZnO 300

ZnO
— TiO2

ABS

T T T T T

200 300 400 500 600 700 800
Wavelength(nm)

Fig. 2. DRS spectrums of TiO, and ZnO particles prepared by hydro-
thermal synthesis.
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Fig. 3. The photocatalytic properties of TiO, and ZnO powders pre-
pared by hydrothermal synthesis under UV-light radiation.
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Fig. 4. DRS spectrums of TiO, particles prepared at different CTAB
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Fig. 6. DRS spectrums of TiO, particles prepared at different tem-
peratures.
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Fig. 7. The effect of concentration of CTAB on the photocatalytic
degradation of brilliant blue FCF at C,,=20 ppm.
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Fig. 8. The effect of pH on the photocatalytic degradation of bril-
liant blue FCF at C,,=20 ppm.
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Fig. 9. The effect of precipitation temperature on the photocatalytic
degradation of brilliant blue FCF at C,,=20 ppm.
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Fig. 10. The comparison of photocatalytic properties of ZnO and TiO,
at C,,=20 ppm.

Fig. 10& 2%, WA CTABS H7FeHA o2 -l Tio,o] ¥
23l /350l ZnoXtt -5t A& & = Stk Tio,2] -9 CTABS
0.050 M A 7}5kod A %3P brilliant blue FCFe]| thak 23| A%
o] oF 15% = e A o= Rt Qitt o] st A= F5u|
Az=2goll H7HE CTABo] A= YAk 548 Wallsho =4
A== A= ] AT E THAAA B EHA S ST
of e}t FHAEE T7MIA BEH A5-S TR A o= ket

4.4 B

A5 O 2 brilliant blue FCFol| tht 3348} A5
FEE NEE 52402 F3H Ao dojzl 4282 v57}
ol ok = qltt

(1) A& A CTABS H7FskA] e¥ar ?"é%‘*é‘ﬂoj F5E
A 23t 74 -f-olli= Tio, 7t ZnORTH ?JZ}:L
© 1 brilliant blue FCFl| thgt 7] 34 H =], :

(2) CTAB= x47}o}o% TiO, & AlZ=3 7%, #1328 TioS] F3=E
A7 = CTABY] g0l tha G wieron), 4~g-9e] pHe}
Ak ollks 19 e WA B AlZE T F3 e

Korean Chem. Eng. Res., Vol. 54, No. 2, April, 2016

7k CTABY
Tt}

(3) CTAB?] -5 =& 74 Ti(SO,), =2 /102 0}0% b Bealy
Ti0,9] brilliant blue FCFell tigh 3323l 450l 7H 33l om,
CTABS H7IskA] ¢kar Az Tio,2.th brilliant blue FCF2] &%

FE7F ATA TiS0,), 552 /104 o 7FE %

AZEE ©F 15% B BN 5 990t
At
o] = Ak AR et H] (201590 2l3te]
TS

References

1. Lee,M. S, Ju, C.S,, Lee, G D. and Hong, S. S., “Effect of the Water/
Surfactant Molar Ratio (W) on Synthesis of Nanosized TiO,/SiO,
by W/O Microemulsion and Their Photocatalytic Activity, Korean
J. chem. Eng., 41(4), 432-438(2003).

2. Chang, H., Ma, J., Zhao, Z. and Qi, L., “Hydrothermal Preparation
of Uniform Nanosize Rutile and Anatase Particle]’ Chem. Mater:, 7,
663-671(1995).

3. Peng, T., Zhao, D., Dai, K., Shi, W. and Hirao, K., “Synthesis of
Titanium Dioxide Nanoparticles with Mesoporous Anatase Wall
and High Photocatalytic Activity,’J. Phys. Chem. B 109, 4947-
4952(2005).

4. Palmisano, L., Augugliaro, V., Schiavello, M. and Sclafani, A.,
“Influence of Acid-base Properties on Photocatalytic and Photo-
chemical Processes,” J. Mol. Catal., 56, 284(1989).

5. Ollis, D. F., Pelizzetti, E. and Serpone, E., “Destruction of Water
Contaminates,” Environ. Sci. Technol., 25(9), 1523(1991).

6. Chen, K., Li, J., Wang, W., Zhan,g Y., Wang, X. and Su, H., “Effect
of Surfactants on Microstructure and Photocatalytic Activity of
TiO, Nanoparticles Prepared by the Hydrothermal Method;” Mat.
Sci. in Semiconductor Processing 15, 20-28(2012).

7. Jung, M. W. and Kwak, Y. J., “Synthesis and Photoactivity of SnO,-
Doped Anatase-Type TiO, Powder via Polymerization-Complex
Route)” J. Korean Ind. Eng. Chem. 17(5), 561-564(2006).

8. Liao, D. L. and Liao, B. Q., “Shape, Size and Photocatalytic Activity
Control of TiO, Nanoparticles with Surfactants,’ J. Photochemis-
try and Photobiology A: Chemistry 187, 363-369(2007).

9. Jeong, S. G, Na, S. E.,, Kim, S. Y. and Ju, C. S., “Preparation of
Zinc Oxide by Hydrothermal Precipitation Method And Their
Photocatalytic Characterization)’ Korean J. Chem. Eng., 50(5),
808-814(2012).

10. Kim, S. H., Na, S. E., Kim, S. S., Kim, S. Y. and Ju, C. S., “The
Effect of Additives on the Preparation of Nanosized TiO, Parti-
cles)” Korean J. Chem. Eng., 51(4), 195-202(2013).

11. Na, S. E., Jeong, S. G, Jeong, G S., Kim, S. Y. and Ju, C. S., “Prepa-
ration of Zinc Oxide by Hydrothermal Precipitation And Degrada-
tion of Tartrazine]’ Korea Chem. Eng. Res., 49(6), 752-757(2011).

12. Liao, D. L. and Liao, B. Q., “Shape, Size and Photocatalytic Activity
Control of TiO, Nanoparticles with Surfactants’J. Photochemistry
and Photobiology A: Chemistry 187, 363-369(2007).



