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Abstract — Bi, WO, were successfully synthesized using EGME, GL, EG and water as solvents by a conventional
hydrothermal method. They were characterized by XRD, DRS, BET and SEM and we also investigated the photocatalytic activity
of these materials for the decomposition of Rhodamin B under visible light irradiation. The XRD results revealed the
successful synthesis well-crystallized Bi, WOy crystals with Aurivillius structure when EGME and EG are used as solvents. In
addition, the well-crystallized Bi,WOy crystals showed the flower-like structure. The Bi,WO; catalysts prepared at
180 °C using EGME as a solvent showed the highest photocatalytic activity. The Bi, WOy catalysts prepared at mole ratio of
H,O/EGME more than 50% showed high photocatalytic activity.
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2-1. S0f M=

B FuE 7128 IS ARl FulkE etk WA
X mL ethylene glycol monomethyl ether (EGME)°ll Bi (NO;), &
2475 g £3A1Z1 N8 wkET) o17]9) 0.833 g Na, WO, - H,0E
Y mLe] Eofl 8371 g5 HA7HARITE X8} Y e A= T
EGME/H,00] & 271918 WA Z ThX+Y=100). ©] 3 §-H&
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2-2. Hf SYEM

Az o] 44 72E& glstr] A8l XA 31471
(XRD, Philips X’pert diffractometer/Cu Ka radiation) & AF-&3}%
A& ERIsl o, Az FHiEe 8% W wihAs dof
R7] §]3ll UV-vis diffuse reflectance spectroscopy (DRS) (Varian Cary
100yE o]-&3to] SA4sIlet Srje] w72 T 9 1ok, A7)
3 52 Scanning Electron Microscope (HITACHI S-2400, Japan)S
AREste] TSIl SAle] A, 7|5 Fu) 9 73] FE 5
54357 Y8 £ 54 ZA](Quntachrome, Autosorb-1 Surface
Analyzer)g ©]-8-31] S43IIT.

2-3. HISE AL

Az Fulo] F=u] 4 58 dotry] 913l vke=E 2okl
Boll tfst 44 58& ARl oH, W ES 2755 10
ppm, F1l| 7S 0.1 g/mL, BES-H 88 100 mLE 5L 3}
Sick. WES A SR WFSY), Xe W 287, Xe F, 2H)
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3-1. Z=0le| S4EM

ME e GullE ARESte] I OE A =S Bi,WO, At
SHEE2] A4S dobr ] 918 XRD 3745 ste] 71 A
Fig. 1] YeRAATE Fig. 16 YERELo] EGME 2 EGE §7Z
AFE3F 730l = 20=28.3°, 32.9°, 47.1°, 55.9°, 58.6°, 68.9°, 76.1°
4l 78.5°0 4 Aurivillius 725 7141 Bi,WO, AH3HE2] 54 2%
31 (113), (200)/(020), (220)/(026)/(206), (133)/(313), (226)/(218),
(400)/(040), (113y& % YER 3L 3t (JCPDS No. 73-1126). RFA
o GLE &2 ARE-3 A 9-olli= thh Ao & RS B 5
Atk FE3E, WO, 22 O BaES YeRllE 5441 9371
LEREA] okoktt. o] 9} 2 A= /el o) o] %
oAl &l el FH-ok BAI%e] Bi,WOe] A srt & o] Fof Xl
AE oulgitt.

Fig. 2014 & @A 2 =5 2fste] 2 x3F Bi,,WO, AF3H& <]
XRD A5 HeERSITE 332571 160 °C ©]3tel| A= Bi,WO,
AbslE o] EAJT A7 & R ] ok B E L 2 UERSITE
23 180 °C ©)/de] =0l Bi,WO, Atsh=E 2] 549 =7}
A vepon, A5} ol wet 9)a.2] A7} ke
A& & Qi) o] g} 2 AP Fo|E 180 °C o)/ &EelA
FAJstoloRRl Bi,WO, Abshe] A 37t 48 onfgitt.

(1138)

(200)/(020)
(220)/(026)/(206)

(133)(313)

Intensity (a.u.)
(226)/(218)

EGME f

20 40 60 80
2 Theta (degree)

Fig. 1. X-ray diffraction patterns of Bi,WOj catalysts prepared using
different solvent (V,..i/V 120=50/50, synthesis temperature
=180 °C).
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Fig. 2. X-ray diffraction patterns of Bi,WOQ, catalysts prepared using
different synthesis temperature; a) room temperature, b) 160 °C,
¢) 180 °C, d) 200 °C and e) 240 °C (Vgue/V no=50/50).
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Fig. 3. X-ray diffraction patterns of Bi, WO, catalysts prepared using
different EGME/H,O ratio; a) 100/0, b) 75/25, c) 50/50, d) 25/75
and e) 0/100 (synthesis temperature=180 °C).

Fig. 3¢ EGME/H,09] EH]E 22]sto] A1Z:3F Bi,WO, A13=2]
XRD A& eI Fig. 30 YR ER0] EGMEYHS: Sm|=
ARgEEo] A Z3 Bi,WO, AFeHE-2 A7 317} o] Foix| %] o2 &
8ol 725 veha glok. £ 52 EGME] tidt 2] ]
7} S7FEE Bi,WO, Atz ] 52499 A7) 2 vEloH, 9=
O] AL T ke 2 | 4 Atk o9} 2 A= IAT o]
ko] o) gujjof] Alg-Eojolit Bi,WO, At3lE-S A 3}17} o) F
k= 2& 2n|eict.

A M= O gllE ARl Ao R AZ3 Bi,WO,
AbsHE-0] Bl EH A8 Z4381o] Table 19 YERITH EGMES &
mj 2 slo] AT o7 AlE Sl oF 322 mY/gd] F H|EW
A& BojFon EGS} GLS M2 o A 9ol 77 246 2
253 m¥/g ) HIEH AL vehoih. =5, et SR
T5 Bi,WO, AFeHEe] Bl o] 7hashs 210 % Uesitt,

F5uE2] 2] el wist 42 diffuse reflectance UV-Vis

Table 1. The physical properties and photocatalytic activity of various
Bi,WO, catalysts prepared using different solvent

Catalyst Band gap  Surface area “k
(Solvent) (eV) (m?/g) (x10”min™)
Bi, WO4(EGME) 2.81 322 10.7
Bi,WO4(GL) 295 253 25
Bi,WO4EG) 2.87 246 45
Apparent first-order constant (k,,,) of photocatalytic degradation of
Rhodamin B.

OV eV ino=30/50, synthesis temperature=180°C.
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Fig. 4. Diffuse reflectance absorption spectra of Bi,WO, catalysts
prepared using different solvent (V,,,,./Vno=50/50, synthesis
temperature=180 °C).

spectroscopy (DRS)ell &J3l] &1E 4= It Fig. 40l A= th& &
)& ARgsle] =AY 0 7 A|F 8 Bi,WO, AF3HE2] DRS 2
& YJERGIT. Fig. 40014 veh o] BE Fulee Akeld 4
OJH-E] 440 nmirh B 3hge] ZRAE ool et S AdE
& BojFar i}, o] Ayl= Bi,WO, AHHEE0] 71A1% 9o
A& FE] S HolFal ol A onlshtt. B8, B S
£ MEA(E,) oA gk E~124002] 2 02 HE -8 5= 9)
TH13]. o171 a= A E- ] FAlo] xF 3 v A4 9
3-8 oJm| g}, o 7]A 73k w]7FE (band gap)>Table 101 LJEL
U Q=) oF 2.81~2.95 eVE Bi,WO, 3FgEo] tf 3t ok Axjs}
H]5=8k gk VrERISITH 10].

FEu ] T s BEA o] Aol vl Fule s T
Zoz AdefA Qlek upehd M2 o2 fujE ALE-sto] Sd A
WO ® A &3 Bi,WO, AHsHE2] & FARIAIA N (SEM) 2. &
Z4sto] 71 A& Fig. 5ol YeERA UL Fig. SellA] vebb=ol
GLE Sl 2 AF-30] 2|23 Bi,WO, AFaHEolA = QlAb50] e
T8 Beks 7 Zlo ek o EGE S E ARESE 9ol
Y=ol TA-A £ Bk & 2 E VERITh B3 EGMES
G2 ARSh U o & YR £ meko] Fxvt vk A
S 5 Qi o]s) 2 A= AMgshe Sullell whEt Bi,WO, At
s}Eo] ATz dEkdvhs 21S ofu]dit), 2ke] XRD Ao
M= HERRO] GLE AMES] Bi,WO, Atela-S 33 e 4ol
A794°] EGH EGMEE €1 & AM-3F 491} tha dojA)=
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Fig. 6. SEM images of Bi, WO, catalysts prepared using different EGME/H,O ratio (synthesis temperature=180 °C).
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Fig. 7. Photocatalytic decomposition of Rhodamin B over Bi, WO,
catalysts prepared by different solvent (V0. V 1120=50/50,
synthesis temperature=180 °C).
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Fig. 8. Photocatalytic decomposition of Rhodamin B over Bi,WO,
catalysts prepared using different synthesis temperature
(Veeme'Y 1o=50/50): a) without catalyst, b) room tempera-
ture, ¢) 160 °C, d) 180 °C, e) 200 °C and f) 240 °C.

Table 2. The physical properties and photocatalytic activity of various
Bi,WOj catalysts prepared using different synthesis temperature

Catalyst Band gap Surface area %k
(synthesis temperature)® V) (m%/g) (x10°min™")
Bi, WOg4 (room temperature) - - 0.7
Bi, WO, (160 °C) - - 2.1
Bi,WO, (180 °C) 2.81 322 10.7
Bi, WO, (200 °C) 2.82 253 83
Bi,WO, (240 °C) 2.86 203 6.4

#Apparent first-order constant (k,
Rhodamin B.
hVE(;ME/V 1po=0/50.

app) Of photocatalytic degradation of

7V o] A3, QiRke] A7) Zem g B GAS 7}
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17 AT (Fig. 6) WERR0] 42k2] Z717F AR 3L A
o] Fojgo] FEo] Tk FoF A7
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Fig. 9. Photocatalytic decomposition of Rhodamin B over Bi, WO,
catalysts prepared using different EGME/H,O ratio (syn-
thesis temperature=180 °C).
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