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摘要

This study synthesized Bi2WO6 via the one-step ethylene glycol (EG)-assisted solvothermal method. The effects of the amount of EG, heating time and temperature in the solvothermal method were evaluated. The surface characteristics of the prepared Bi2WO6 were identified by scanning electron microscopy, transmission electron microscopy, X-ray diffraction, specific surface area analyzer, UV-vis spectrophotometer and X-ray photoelectron spectroscopy. The C.I. Reactive Red 2 (RR2), the parent compound, was used for comparison of the photocatalytic activity of prepared Bi2WO6. Furthermore, the effects of the RR2 concentration, Bi2WO6 dose and pH on RR2 photodegradation were also elucidated. The optimal experimental conditions to synthesize Bi2WO6 via the solvothermal method were 100% EG as the solvent with Bi and W precursor heated at 433 K for 12 h; the resulting product was EG70-12hr-433K. Crystal size, specific surface area and the band gap of EG70-12h-433K were 8.0 nm, 100.3 m2/g and 3.1 eV, respectively. The rate of RR2 removal by the prepared Bi2WO6 followed a pseudo-first-order kinetic model and the rate constant of EG70-12hr-433K was 3.02 hr-1. The RR2 photodegradation rate increased as the EG70-12hr-433K dose increased; conversely, it decreased as the RR2 concentration and pH increased. The scavenger addition results suggested that the photogenerated holes were the main oxidative species for RR2 photodegradation over the EG70-12hr-433K.  
目的

    至International Conference on Challenges in Environmental Science & Engineering，發表"One-step optimization EG-assisted solvothermal synthesis and photocatalytic performances of Bi2WO6"一文。
過程
    本次會議於澳洲雪梨舉行(09/28/2015-10/02/2015)，本人於09/27/2015出發，09/28/2015抵達雪梨，09/28/2015報到並於09/29/2015進行論文發表，10/02/2015返台。本次International Conference on Challenges in Environmental Science & Engineering (CESE 2015)論文以口頭及海報兩種型態進行，大會邀請專家及學者參與，針對Sustainable Catchment Management, Applications of Membrane Technology & Nano-Technology和Renewable Energy and Climate Change等議題進行報告。此次受邀之專題講者共九位，分別為Prof. Dr.-Ing. Jörg E. Drewes，講題為" The Role of Water Reclamation and Reuse for Integrated Water Resource Planning in the 21st Century "及Prof. Jaeho Bae，講題為"Anaerobic Fluidized Membrane Bioreactor for the Treatment of Domestic Wastewater"及Prof. Ashok Pandey，講題為"Waste to Energy - Production of biobutanol from agro-industrial residues"，Prof. Felicity Roddick，講題為"Wastewater, Advanced Oxidation Processes and Organic Matter"及Prof. NorEddine Ghaffour，講題為"Integrated Renewable Energy-Driven and Energy-Efficient Innovative Desalination Technologies for Water Supply Sustainability"及Prof: Saravanamuth Vigneswaran，講題為"Development of Bio-fouling Index for Seawater Desalination"，Prof. Seung Hyun Kim，講題為"Brines from Desalination Plants; not Wastes, but Resources"及Professor David Waite，講題為"Recent Developments in Sustainable Treatment of Brackish Groundwaters using Membrane Capacitive Deionization (mCDI)"及Professor Duu-Jong Lee，講題為"Use of Prussian Blue (PB) Adsorbents for Cesium (Cs) Removal from Drinking Water"，本次International Conference on Challenges in Environmental Science & Engineering (CESE 2015)會議共有142篇論文口頭發表及91篇海報發表，參與人員來自澳洲、台灣、韓國、馬來西亞、中國、英國、印度、德國、日本、美國、紐西蘭、巴基斯坦、加拿大及泰國等十四國，會議議程相當豐富。本人於此次大會發表"One-step optimization EG-assisted solvothermal synthesis and photocatalytic performances 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International Conference on Challenges in Environmental Science & Engineering，發表"One-step optimization EG-assisted solvothermal synthesis and photocatalytic performances of Bi2WO6"一文，同時本人也是本研討會三屆之Scientific Committee Members。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台大林正芳教授、李篤中教授、交大林志高教授、東吳張怡塘教授、成大黃良銘教授、中華醫事劉保仁教授、嘉藥張家源教授及崑山吳庭年教授，會中並與Prof. Huu Hao Ngo (University of Technology, Sydney)交談討論，得知他早年為台大之僑生，並分享了他在澳洲教學研究之所見所聞。最後要感謝國科會補助我出國的經費，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。 
攜回資料名稱及內容


本次攜回會議的議程書，其內容包括會議期間的流程以及各演講者與題目。 
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This study synthesized Bi, WO via the one-step ethylene glycol (EG)-assisted solvothermal method. The effects of the amount of EG, heating time and temperature in the
solvothermal method were evaluated. The C.I Reactive Red 2 (RR2) was used for comparison of the photocatalytic activity of prepared Bi;WOg. The optimal experimental
conditions to synthesize Bi,WOj via the solvothermal method were 100% EG as the solvent with Bi and W precursor heated at 433 K for 12 hr; the resulting product was EG70-
12hr-433K. Crystal size, specific surface area and the band gap of EG70-12hr-433K were 8.0 nm, 100.3 m%/g and 3.1 eV, respectively. The rate of RR2 removal by the prepared
Bi,WO, followed a pseudo-first-order kinetic model and the rate constant of EG70-12hr-433K was 3.02 hr.

This study employed various EG ratios, heating times and temperatures in the
solvothermal method to synthesize Bi,WOj. The parent compound, C.I Reactive Red 2
(RR2), was used to evaluate the photocatalytic activity of the prepared Bi;WOq.

Bismuth(III) nitrate and sodium tungstate were used as the precursors of Bi and W,
respectively, to generate Bi;WOq. Figure 1 presents the procedures of solvothermal
method to prepare Bi;WOg. All photodegradation experiments were at 298 K and pH 3.
The concentration of RR2 and photocatalyst was 20 mg/L and 0.5 g/L, respectively. The
source of simulated sunlight was a 450 W Xe lamp.

Figures 2 and 3 show the XRD patterns and SEM images of the prepared Bi; WOy,
respectively. Table 1 lists the surface characteristics of the prepared photocatalysts.
Figure 4 shows the effects of EG dosage in the preparation of Bi,WOs. Figure 5 shows the
effects of heating temperature and time in the preparation of Bi,WO;. This study
suggested that the optimal heating time and temperature is 12 hr and 433 K, respectively.
The EG70-12hr-433K had the largest specific surface area (Table 1); hence, it had the
highest photocatalytic performance for RR2 photodegradation (excluding adsorption).

Table 1 Surface characteristics of prepared photocatalysts

Catalyst* Crystal size (nm) BET surface area (m*g) Band gap (eV)
EG0-12hr-433K 17.5 242 2.9
EG35-12hr-433K 15.7 23.6 2.9
EGS50-12hr-433K 12.1 58.0 2.9
EG70-12hr-433K 8.0 100.3 31
EG70-12hr-393K 11 585 33
EG70-12hr-473K 125 435 2.7
EG70-6hr-433K 5.8 98.4 32
EG70-24hr-433K 9.2 75.7 2.9

*EGa-bhr-cK (amL of EG, b and ¢ represent the mL of EG, heating time and heating

temperature, respectively.

pH adjusted to 2 by 10M NaOH

‘Washed with water & alcohol

Stirring for 1 hr

Dried at 60°C for 24 hr

Fig. 1 Procedures of B, WOy preparation

400 @
200

400 )\ =
200
400

Ly
= AL
A

@

@

Intensity(a.u.)

@
200

0

e

‘ ©
1

20 30 40 50 60 70 80
20(degree)
Fig.2 XRD patterns of B, WOj at different EG dosages (a) EG0-12hr-433K
(b) EG35-12hr-433K (c) EG50-12hr-433K (d) EG70-12hr-433K (¢) JCPDS no. 73-1126

Fig. 3 SEM micrographs of Bi, WO at different EG dosages (a) EG0-12hr-433K

(b) EG35-12hr-433K (c) EG50-12hr-433K (d) EG70-12hr-433K
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Fig. 5 Effects of heating temperature and time in the preparation of Bi, WO
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