Appl. Chem. Eng., Vol. 27, No. 3, June 2016, 307-312
http://dx.doi.org/10.14478/ace.2016.1037 ’

AH

Synthesis of PbMoQO4 Using a Facile Surfactant-assisted Hydrothermal Method and

Article

g ENIS 0|=st

8=
B et w 3heky st}
(0161 49 149 A, 20161 52 159 AL 20161 52 162 A=)

Their Photocatalytic Activity

Seong-Soo Hong

Department of Chemical Engineering, Pukyong National University, 365 Shinsunro, Nam-ku, Busan 48547, Korea
(Received April 14, 2016, Revised May 15, 2016, Accepted May 16, 2016)

JHTJ

PbMoO,E AEEAAS o] 838l AT H R 438191, XRD, Raman, TEM, PL, BET ¥ DRS 5ol 23 54
A5 Sklth o] & ARESke] AF9) A AL 3ol A Rhodamine BS| 323l BF-g-oll4 28] €798 ZAFSIGITE XRD 4
Raman®] 4 A ZHE AUIIAE o] &3 &4 LTl 2a 2 A4 3tE PbMoOs T35 713 FHulE0]
Al o™ 52004 69 nme] F7]E YERYSIH cetyltrlmethylammonium bromide (CTAB)E AlWEJA| 2 AlE-3}o]
¥ PbMoO4i= P-258} =573 PbMoO4 B} 2 *}iuﬂ 24 & eI pH 9914 &4 E PbMoO, 17} 7}

< &S5 YRt B ‘jE 152 540 nm ol A 7}0}3—’ 5> PL S =7 YEbt o, o] 3138 A7)

°H

wal @Al Frhshs Ao ekt

3k
=]
F =2

7} A#A 4= Rhodamine B &

Abstract
Lead molybdate (PbMoOs) was successfully synthesized using a facile surfactant-assisted hydrothermal process and charac-

terized by XRD, Raman, TEM, PL, BET and DRS. We also investigated the photocatalytic activity of these materials for
the decomposition of Rhodamine B under UV-light irradiation. From XRD and Raman results, well-crystallized PbMoO; crys-
tals were successfully synthesized with the particle size of 52-69 nm. PbMoOy catalysts prepared in the presence of cetyl-
trimethyl ammonium bromide (CTAB) enhanced the photocatalytic activity compared to that of using P-25 and pure PbMoO4
catalysts. The maximum photocatalytic activity of PbMoO, catalyst were observed when preparing it in pH 9 solution. The
The PL peak at about 540 nm were observed for all catalysts and the excitonic PL signal increased proportionally with respect

Q35I| 2|8 PbMo00,2| B U 1E9°| ZEDY &M

to the photocatalytic activity of Rhodamine B.
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Figure 1. X-ray diffraction pattems of PbMoOQ; catalysts prepared
using hydrothermal process at different CTAB concentrations : a) no
CTAB, b) 0.05 M, c¢) 0.075 M and d) 0.1 M, synthesis temperature
=160 T, pH of solution = 9.
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Table 1. The Physical Properties and Photocatalytic Activity of PbMoQ; Catalysts Prepared at Different CTAB Concentration

Catalyst" Particle size (nm) Surface area (mz/g) °k’ (x 107, min™)
P-25 - 10.1
PbMoO4 (no CTAB) 52 2.6 5.2
PbMoO; (0.05 M CTAB) 59 2.7 60.3
PbMoO; (0.075 M CTAB) 63 2.5 121.8
PbMoO; (0.1 M CTAB) 69 2.2 19.4

* synthesis temperature = 160 ‘C, pH of solution = 9.

b apparent first-order constant (kapp) of photocatalytic degradation of Rhodamine B.
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Figure 2. Raman spectra of PbMoQO, catalysts prepared using
hydrothermal process at different CTAB concentrations : a) no CTAB,
b) 0.05 M, ¢) 0.075 M and d) 0.1 M, synthesis temperature = 160 C,
pH of solution = 9.
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Figure 3. UV-Vis diffuse reflectance spectra of PbMoQ; catalysts
prepared using hydrothermal process at different CTAB concentrations
: synthesis temperature = 160 C, pH of solution = 9.
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Figure 4. TEM images of PbMoQ, catalysts prepared using
hydrothermal process at different CTAB concentrations : a) no CTAB,
b) 0.05 M, ¢) 0.075 M and d) 0.1 M, synthesis temperature = 160 C,
pH of solution = 9.
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Figure 5. PL spectra of PbMoOjy catalysts prepared using hydrothermal
process at different CTAB concentrations: synthesis temperature = 160
C, pH of solution = 9.
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Figure 6. Photocatalytic decomposition of Rhodamine B over PbMoOy
catalysts prepared using hydrothermal method at different CTAB
concentration and P-25 catalyst: synthesis temperature = 160 C, pH
of solution = 9.
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Table 2. The Physical Properties and Photocatalytic Activity of PbMoQ; Catalysts Prepared Using at Different pH Values of Solution

Catalyst" Particle size (nm) Surface area (m’/g) k> (x 107, min™)
PbMoO4(pH=7) 52 2.5 5.7
PbMoO4(pH=8) 52 2.5 59.8
PbMoO4(pH=9) 59 2.5 121.8
PbMoO4(pH=10) 59 2.1 29.0
PbMoOs(pH=11) 69 1.2 83

* synthesis temperature = 160 ‘C,CTAB concentration = 0.075 M.
apparent first-order constant (kapp) of photocatalytic degradation of Rhodamine B.
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Figure 7. Photocatalytic decomposition of Rhodamine B over PbMoOy
catalysts prepared using hydrothermal method at different pH of
solutions : synthesis temperature = 160 C, CTAB concentration =
0.075 M.
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Figure 8. PL spectra of PbMoOj catalysts prepared using hydrothermal

method at different pH of solutions : synthesis temperature = 160 TC,
CTAB concentration = 0.075 M.
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