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摘要 

Bi2WO6 was synthesized via solvothermal method with different solvents. The precursors of Bi and W 

were Bi(NO3)3·5H2O and Na2WO4·2H2O, respectively. The solvents were water and ethylene glycol (EG) 

and the prepared Bi2WO6 photocatalysts were denoted as EG0 and EG70, respectively. The surface 

characteristics of Bi2WO6 were analyzed by X-ray diffraction (XRD), UV-Vis diffusion reflectance 

spectrophotometry (UV-Vis-DRS), scanning electron microscopy (SEM), transmission electron microscopy 

(TEM) and BET surface area analysis. The photocatalytic activity of Bi2WO6 was evaluated by decolorizing 

C.I. Reactive Red 2 (RR2) under visible-light irradiation (λ > 420 nm). The average diameter, BET surface 

area, pore volume, pore width and band gap of EG0 were 17.5 nm, 24.2 m
2
/g, 0.14 cm

3
/g, 23.2 nm and 2.8 

eV, respectively; and those of EG70 were 4.7 nm, 100.8 m
2
/g, 0.28 cm

3
/g, 11.1 nm and 2.9 eV, respectively. 

The photodegradation rate constants (k) of RR2 fitted pseudo-first-order kinetics and the k values of EG0 

and EG70 were 0.174 and 1.644 hr
-1

, respectively.     

 

目的 

    至 2015 Global Engineering & Applied Science Conference，發表"Synthesis, characterization and 

environmental application of Bi2WO6"一文。   

 

過程 

    本次會議於日本東京舉行(12/03/2015-12/04/2015)，本人於 12/02/2015 抵達東京，12/03/2015 報到

並進行論文發表，12/05/2015 返台。本次 2015 Global Engineering & Applied Science Conference 論文以

口頭及海報兩種型態進行，會議內容包含: 機械工程、電子工程、生命科學、化學工程、基礎及應用

科學、數位科技、電腦及資訊科學、環境科學、生醫及生物工程、材料科學及土木工程。此研討會同

時與 International Symposium on Electrical, Electric Engineering and Digital Technology, The International 

Symposium on Business and Social Sciences, Annual Conference on Social Studies, Communication and 

Education 及 International Conference on Life Science and Biological Engineering 共同舉行成聯合會，本

次 2015 Global Engineering & Applied Science Conference 會議共有 30 篇論文口頭發表及 40 篇海報發

表，參與人員來自泰國、義大利、台灣、英國、香港、日本、馬來西亞、柬埔寨、印尼、中國、波蘭、

沙烏地阿拉伯、韓國、哈薩克、馬來西亞、捷克及菲律賓等十七國，會議議程相當豐富。本人於此次

大會發表" Synthesis, characterization and environmental application of Bi2WO6"一文，會後並與多名學者

進行意見交流。   

 

與會心得與建議事項 

 這次出國參加的會議是2015 Global Engineering & Applied Science Conference，發表"Synthesis, 

characterization and environmental application of Bi2WO6"一文。在會議的過程中不只聽到了一些與自己

研究有相關的演講外，還可以聽到其他的研究以增加自己的知識。藉由參加這次研討會，不但增加了

許多新知也得到許多的資訊，而這些資訊讓我可以了解各國實驗室的實驗進展，也可以督促自己研究

之腳步。這次在本研討會中出席之台灣人員包括來自台灣大學、成功大學、中山大學、海洋大學、明

志科大、嘉南藥理科大及雲科大等校不同科系之教授。最後要感謝學校計畫結餘款補助我出國的經

費，讓我能以較小的經濟壓力下出國參加會議學習。本次出席該會議與大會其他與會人員交換意見，

獲益良多。  
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2 0 1 5  G l o b a l  E n g i n e e r i n g  &  A p p l i e d  S c i e n c e  C o n f e r e n c e  

Bi2WO6 was s y n t h e s i z e dv i as o l v o t h e r m a lm e t h o dw i t hd i f f e r e n ts o l v e n t s. The s o l v e n t sw e r ew a t e ra n de t h y l e n eg l y c o l( E G )a n dt h ep r e p a r e dBi2WO6

p h o t o c a t a l y s t sw e r ed e n o t e das EG0 a n dEG70, r e s p e c t i v e l y. The s u r f a c ec h a r a c t e r i s t i c sof Bi2WO6 w e r ea n a l y z e dby X-r a yd i f f r a c t i o n( X R D ) ,UV-V i sd i f f u s i o n

r e f l e c t a n c es p e c t r o p h o t o m e t r y( U V-V i s-D R S ) ,s c a n n i n ge l e c t r o nm i c r o s c o p y( S E M ) ,t r a n s m i s s i o ne l e c t r o nm i c r o s c o p y( T E M )a n dB E Ts u r f a c ea r e aa n a l y s i s. The

p h o t o c a t a l y t i ca c t i v i t yof Bi2WO6 was e v a l u a t e dby d e c o l o r i z i n gC.I. R e a c t i v eR e d2 ( R R2) u n d e rv i s i b l e-l i g h ti r r a d i a t i o n(λ > 420 n m ). The a v e r a g ed i a m e t e r ,B E T

s u r f a c ea r e a ,pore v o l u m e ,p o r ew i d t ha n db a n dg a pof EG0 w e r e17.5 n m ,24.2 m2/ g ,0.14 cm3/ g ,23.2 nm a n d2.8 e V,r e s p e c t i v e l y; a n dt h o s eof EG70 w e r e4.7

n m ,100.8 m2/ g ,0.28 cm3/ g ,11.1 nm a n d2.9 e V,r e s p e c t i v e l y. The p h o t o d e g r a d a t i o nr a t ec o n s t a n t s( k )of RR2 f i t t e dp s e u d o-f i r s t-o r d e rk i n e t i c sa n dt h ek v a l u e sof

EG0 a n dEG70 w e r e0.174 a n d1.644 hr-1, r e s p e c t i v e l y.

Ab s t r a c t

I n t r o d u c t i o n  

B i s m u t ht u n g s t a t e( B i2WO6) is a p r o m i s i n gv i s i b l e-l i g h t-d r i v e n

p h o t o c a t a l y s t. In t h i ss t u d ya s o l v o t h e r m a lm e t h o dw i t hd i f f e r e n ts o l v e n t s

was u t i l i z e dto s y n t h e s i z eBi2WO6. The p h o t o c a t a l y t i ca c t i v i t yof t h er e s u l t a n t

p h o t o c a t a l y s t sin t h ep h o t o d e g r a d a t i o nof C.I. R e a c t i v eR e d2 ( R R2) u n d e r

v i s i b l e-l i g h ti r r a d i a t i o nwas e v a l u a t e d.

F i g u r e s2-5 s h o wt h eX R Dp a t t e r n s ,UV-V i s-D R Ss p e c t r a ,S E Ma n dT E M

i m a g e sof t h e p r e p a r e dBi2WO6, r e s p e c t i v e l y. Ta b l e1 l i s t st h e s u r f a c e

c h a r a c t e r i s t i c sof t h ep r e p a r e dp h o t o c a t a l y s t s. F i g u r e6 s h o w st h er e m o v a lof

RR2 by a d s o r p t i o na n dp h o t o d e g r a d a t i o nw i t hBi2WO6. The p h o t o d e g r a d a t i o n

r a t ec o n s t a n t s( k )of RR2 f i tp s e u d o-f i r s t-o r d e rk i n e t i c sa n dt h ek v a l u eof

EG70 e x c e e d e dt h a tof EG0.

Re su l t s  a n d  D isc u ss io n

Bi2WO6 w a s p r e p a r e du s i n gB i ( N O3)3•5H2O a n d Na2WO4•2H2O w i t h

d i f f e r e n ts o l v e n t sv i aa one-s t e ps o l v o t h e r m a lm e t h o d. F i g u r e1 p r e s e n t st h e

p r o c e d u r eby w h i c hBi2WO6 w a sp r e p a r e d. A l le x p e r i m e n t sw e r ec o n d u c t e dat

pH 3 a n d25°C. The RR2 c o n c e n t r a t i o na n dp h o t o c a t a l y s td o s a g ew a s20 m g / L

a n d0.5 g / L ,r e s p e c t i v e l y. The s o u r c eof v i s i b l e-l i g h twas a 450 W Xe l a m p.

Mate r ia l s  and  Me th ods

P h o t o c a t a l y s t s E G 0 E G 7 0 

A v e r a g e  d i a m e t e r  ( n m ) 1 7 . 5 4.7 

B E T  s u r f a c e  a r e a  ( m2/ g ) 24.2 100.8 

P o r e  v o l u m e  ( c m3/ g ) 0.14 0.28 

P o r e  w i d t h  ( n m ) 23.2 11.1 

B a n d  g a p  ( e V ) 2.8 2.9 

k  ( h r-1) 0 . 1 7 4 1.644 
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F i g .  4  S E M  i m a g e s  o f  B i2WO6 ( a )  E G 0  ( b )  E G 7 0

F i g .  3  U V-V i s-D R S  s p e c t r a  o f  E G 0  a n d  E G 7 0

F i g .  5  T E M  i m a g e s  o f  B i2WO6 ( a )  E G 0  ( b )  E G 7 0

F i g .  6  A d s o r p t i o n  a n d  p h o t o d e g r a d a t i o n  o f  R R 2  b y  B i2WO6

7 0  m l  s o l v e n t 1 . 3 9  g  N a2WO4 •  2 H2O

3 . 8 8 1  g  B i ( N O3)3•  5 H2O

A d d e d  t o  a  1 0 0  m l  Te f l o n-l i n e d  a u t o c l a v e  a n d  

h e a t e d  a t  1 6 0  ℃ f o r  1 2  hr

S t i r r i n g  a t  r o o m  t e m p e r a t u r e  f o r  1  hr
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W a s h e d  w i t h  w a t e r  &  a l c o h o l
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D r i e d  a t  6 0℃ f o r  2 4  hr

 


