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姓名職稱：吳忠信教授

派赴國家：新加坡
出國期間：2015年6月28日- 7月2日
報告日期：2015年7月20日
摘要

   本次出訪新加坡主要是至Asia-Pacific Wastewater Treatment and Reuse Conference發表”Photodegradation of bisphenol A in phosphorus-doped TiO2 systems”一文，並擔任Section 12: Advanced oxidation process之主持人，主持會議內容包含”Improving UV advanced oxidation processes for the removal of pesticides by an upstream ozonation process”, “Pathogen specific UV system sizing for wastewater and reuse disinfection - "Best Fit" design without the pilot”, “Improving dissolved organic matter removal by enhanced coagulation with powder activated carbon equipped with ozonation”及” Biological activated carbon for the treatment of reverse osmosis concentrate”等四篇文章。會議過程與Professor Mark Benjamin (University of Washington, USA)及Professor Chin-Pao Huang (University of Delaware, USA)討論現階段廢水處理技術及未來發展之新趨勢。會後並與本次大會主席Professor How-Yong Ng及大會秘書長Dr. Kok-Kwang Ng討論新加坡廢水處理趨勢及新生水之發展現況，這次會後利用時間參觀國立新加坡大學，發現新校區University Town之開發值得國內大學學習，本次至新加坡出席國際會議，獲益良多。
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1、 目的
    至Asia-Pacific Wastewater Treatment and Reuse Conference發表” Photodegradation of bisphenol A in phosphorus-doped TiO2 systems”一文，並擔任Section: Advanced oxidation process之主持人。
2、 過程
    本次會議於新加坡舉行(06/28/2015-07/01/2015)，本人於06/28/2015抵達新加坡，06/28/2015報到，06/29/2015張貼海報，並於06/30/2015協助主持會議(Section: Advanced oxidation process)，07/02/2015返台。本次Asia-Pacific Wastewater Treatment and Reuse Conference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Residual & Biosolid Management, Treating Complex Industrial Wastewater, Membrane Technology & Fouling, Innovative Technologies for Industrial Wastewater Treatment, Nutrient Management, Solar & Thermal Technology, Energy Production, Optimization & Management, Membrane Bioreactor, Alternative Water Resources, Process Modelling & Optimization, Feasibility of Water Reclamation and Reuse, Advanced Oxidation Process, Organic and Nitrogen Removal, Advanced Wastewater Treatment, Wastewater & Reuse Management Case Studies, Integrated Physical and Chemical Treatment 等十六個議題進行報告。此次受邀之專題講者為Mr Ed McCormick，講題為”Directions to the utility of the future, pipelines, and high-speed railways”，Professor Mark Benjamin，講題為”HAOPs pretreatment to (nearly) eliminate UF fouling by organic matter”，Professor Tatsuo Omura，講題為”Construction of alert system for preventing the prevalence of infectious gastroenteritis with monitoring pathogenic viruses in raw sewage to WWTP”，Professor Chin-Pao Huang，講題為”Electrochemical and photoelectrochemical processes for water purification and beyond”，Professor Pierre Berube，講題為”Air use and reuse in MBRs”，Professor Kwang-Ho Choo，講題為”Two are better than one for metal removal and fouling control in a submerged membrane adsorber”，本次會議共有90篇口頭報告及15篇海報展示，參與人員來自美國、加拿大、中國、日本、韓國、台灣、印度、紐西蘭、印尼、英國、德國、新加坡、挪威、沙烏地阿拉伯、馬來西亞、俄羅斯、丹麥、澳洲、南非、土耳其、法國及科威特等二十二國，會議議程相當豐富。本人於此次大會發表” Photodegradation of bisphenol A in phosphorus-doped TiO2 systems”一文，並擔任Section: Advanced oxidation process之主持人，會後並與多名學者進行意見交流。 

3、 與會心得與建議事項

這次出國參加的會議是Asia-Pacific Wastewater Treatment and Reuse Conference，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，特別是Professor Mark Benjamin (HAOPs pretreatment to (nearly) eliminate UF fouling by organic matter)及Professor Chin-Pao Huang (Electrochemical and photoelectrochemical processes for water purification and beyond)之專題演講。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。這次會後利用時間參觀國立新加坡大學，國立新加坡大學研究經費十分充足，目前該校在2014亞洲大學排名為第一，顯見新加坡在研究經費核撥運用與人員教研時間彈性分配上，有許多做法值得我們參考學習。最後要感謝科技部補助我出國的經費，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。
附錄
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。

SUNDAY, 28 JUNE 2015
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17:30 – 19:00
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MONDAY, 29 JUNE 2015
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09:00 – 10:30
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10:30 – 11:00
Morning Tea-Break
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11:00 – 12:40
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12:40 – 13:40
Lunch
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13:40 – 15:00


[image: image8]
15:00 – 15:20
Afternoon Tea-Break
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MONDAY, 29 JUNE 2015 (Continued)
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15:20 – 17:00
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17:00 – 18:00
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18:00
End of Day

[image: image14]

[image: image15]
TUESDAY, 30 JUNE 2015
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09:00 – 10:40
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10:40 – 11:00
Morning Tea/Coffee
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11:00 – 12:00
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12:00 – 13:00
Lunch
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13:00 – 14:20
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TUESDAY, 30 JUNE 2015 (Continued)
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14:20 – 14:40
Afternoon Tea/Coffee
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14:50 – 16:10
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16:10 – 16:30
Afternoon Break
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16:30 – 17:50
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19:00 – 21:00
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WEDNESDAY, 1 JULY 2015
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10:40 – 11:00
Morning Tea/Coffee

[image: image31]

[image: image32]
WEDNESDAY, 1 JULY 2015  (Continued)
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11:00 – 12:20
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12:20 – 13:00
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13:00
Lunch
END OF CONFERENCE
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Photodegradation of bisphenol A in phosphorus-doped TiO2 systems  

Chung-Hsin WU*, Chao-Yin KUO**, Jui-Tai WU*, and Yu-Ren CHEN** 
*Department of Chemical and Materials Engineering, National Kaohsiung University of Applied Sciences, 415 Chien Kung Road, Kaohsiung, Taiwan 
**Department of Environmental and Safety Engineering, National Yunlin University of Science and Technology, 123 University Road, Sec. 3, Douliou, Yunlin, Taiwan 
Keywords: photodegradation; bisphenol A; phosphorus-doped TiO2   
Abstract. This study modified Degussa P25 TiO2 (T) with various H3PO4 doses to generate phosphorus-doped TiO2 (P-TiO2). To identify the chemical compositions of P-TiO2, X-ray photoelectron spectroscopy (XPS) was applied. Bisphenol A (BPA), the parent compound, was used to assess the photocatalytic activity of P-TiO2. Analysis by XPS indicates that P5+ replaced Ti4+ in the TiO2 lattice, forming Ti-O-P. The BPA degradation rate satisfies pseudo first-order kinetics. The optimal P content was at a P/Ti molar ratio of 1% (1PT). The BPA degradation rate in ultraviolent (UV)/T, UV/1PT and sunlight/1PT was 0.792, 1.680 and 2.280 hr-1, respectively. The enhanced photolytic activity for BPA degradation was likely attributable to the Ti-O-P bonds and the decreased recombination rate of photogenerated electrons and holes in P-TiO2.           
Introduction

Sunlight, which is free and endless, is an optimal method for treating the Bisphenol A (BPA) wastewater. Efficient application of solar energy and improved photocatalytic activity remain the most significant challenges to the application of TiO2. Several studies have synthesized phosphorus-doped TiO2 (P-TiO2), extending the spectral response of TiO2 into the visible-light region, thereby enhancing the photocatalytic activity of TiO2 [1, 2].         

Shi et al. [1] demonstrated that P-TiO2 prepared using a sol-gel method with NaH2PO4 as the precursor had better photocatalytic activity under visible-light irradiation than pure TiO2. Lv et al. [2] showed that P-TiO2 had enhanced photocatalytic activity for dye degradation when compared with that of Degussa P25 TiO2. A slurry reactor system, which was used in most experiments, required separation of ultrafine TiO2 particles from treated liquid, limiting wide application of these systems. To the best of our knowledge, only Kuo et al. [3] has used an immobilized P-TiO2 system to degrade BPA. This study also utilized immobilized P-TiO2 to degrade BPA under ultraviolent (UV) and sunlight irradiation. This study’s objective was to identify the optimal P doping dose for P-TiO2.        

Materials and experimental methods 
Degussa P25 TiO2 (T) was used to prepare P-TiO2.  Phosphoric acid (Sigma-Aldrich) was the phosphate source for P-TiO2. The parent compound, BPA, was obtained from Sigma-Aldrich. All compounds were reagent-grade chemicals and were used without further purification. First, 500 g T was added to 350 mL deionized water (Milli-Q). An appropriate amount of H3PO4 (85%) was then added and mixed in completely to form P/Ti molar ratios of 0.5% (0.5PT), 1% (1PT), 2% (2PT) and 4% (4PT). The generated P-TiO2 formed a hollow column via a manual extruder. Finally, the hollow column (external diameter, 0.5 cm; internal diameter, 0.2 cm) was cut into 1 cm segments and calcinated at 723 K for 8 h. The unmodified TiO2 was generated using the same procedure without adding H3PO4, which was used for comparisons of photocatalytic activity for P-TiO2. To identify the chemical compositions of the photocatalysts, X-ray photoelectron spectroscopy (XPS) was conducted using a PHI Quantum 5000 XPS system with a monochromatic Al Kα source and a charge neutralizer. The decrease in total organic carbon (TOC), measured using an O.I. 1010 TOC analyzer, indicated BPA mineralization. The UV and sunlight intensity was 1.7 and 92.4–120.6 W/m2, respectively. Although catalysts differed, the column photo-reactor, experimental conditions, and BPA analytical procedures were the same as those in the work by Kuo et al. [3].     

Results and discussion
Figures 1(a)–(c) show XPS spectra of Ti2p, P2p, and O1s in 1PT, respectively. The Ti2p3/2 and Ti2p1/2 spin-orbital-splitting photoelectrons were identified at binding energies of 455.7–458.8 and 462.1–464.5 eV [4, 5], respectively (Fig. 1(a)). These binding energies are close to that reported for Ti4+ in TiO2 [6]. The Ti2p regions for 1PT are located at 458.26 eV (Ti2p3/2) and 463.97 eV (Ti2p1/2) (Fig. 1(a)), and those of T are at 457.91 eV (Ti2p3/2) and 463.61 eV (Ti2p1/2) (figure not shown). The binding energy of 1PT for Ti2p shifted slightly higher than that of T, suggesting that the chemical bond in the Ti atom in 1PT differs from that in T. The additional electronegative P5+ atom replaces the Ti4+ atom on the surface or in the near-surface region, pulling electrons in the Ti-O bond slightly away from the Ti atom, causing the Ti2p binding energy to increase slightly [7, 8]. Only one peak at 133.5 eV exists in the P2p spectrum (Fig. 1(b)), suggesting that P ions are in the pentavalent oxidation state (P5+) [1, 9]. The characteristic peak of P in Ti-P at 129 eV was not observed when P atoms replaced O atoms in the TiO2 lattice [1, 9]. Generally, the P2p peak at a relatively high binding energy of 133.4–133.8 eV is ascribed to P5+, replacing part of Ti4+ in the TiO2 lattice to form Ti-O-P [8]. The peak at 528.5–529.5 eV [4, 5] was assigned to O1s and]was associated with Ti-O (Fig. 1(c)); the peak at 530.8–531.3 eV was assigned to O1s and was associated with P-O [10, 11]; the peaks at 531.4–532.0 eV were indicative of other oxygen species, likely belonging to OH- on the surfaces of TiO2 and P-TiO2 [11, 12].        

The removal of BPA by UV photolysis and sunlight photolysis was 14% and 32%, respectively; additionally, BPA removal by adsorption of T, 0.5PT, 1PT, 2PT and 4PT was 10%, 5%, 4%, 13%, and 2%, respectively. As the sunlight intensity was markedly greater than that of UV light, photolytic efficiency of sunlight exceeded that of UV for BPA removal. Both photolysis and adsorption did not remove BPA effectively.        
Figure 2 shows BPA photodegradation by various systems. After reaction for 67 min, BPA degradation by the UV/T, UV/0.5PT, UV/1PT, UV/2PT, UV/4PT and sunlight/1PT systems was 59%, 70%, 85%, 80%, 79%, and 93%, respectively; moreover, total organic carbon (TOC) removal by the sunlight/1PT system was 41%. The degradation of BPA approximately followed pseudo first-order kinetics, as expressed as ln(Ct/C0) = -kt, where t is reaction time, k is the pseudo first-order rate constant, and C0 and Ct are BPA concentrations at t = 0 and t = t, respectively. Table 1 summarizes the pseudo first-order reaction rate constants and correlation coefficients of the different systems. The BPA degradation rate satisfies pseudo first-order kinetics, and various studies have demonstrated that degradation rates for organics can be approximated using pseudo first-order kinetics [7–9, 11]. The BPA removal rate followed the order sunlight/1PT > UV/1PT > UV/2PT > UV/4PT > UV/0.5PT > UV/T; additionally, the BPA removal rate was higher than the TOC removal rate. The surface states of phosphorus allowed for efficient utilization of both UV and sunlight due to generation of the Ti-O-P link in P-TiO2. The mineralization rate was much lower than that of degradation reported in literature [13, 14]. Zheng et al. [13] suggested that surface P may function as trapping sites that capture the photogenerated electrons, increasing the separation of photogenerated electrons and holes and enhancing photocatalytic activity. Notably, P5+ replacing Ti4+ caused charge imbalance and generated an impurity energy level within the band gap [1, 10, 15], likely decreasing the recombination rate of photogenerated electrons and holes [1, 9, 14, 16]. Jin et al. [17] and Wang et al. [14] showed that the number of oxygen vacancies decreases to compensate for this charge imbalance, which enhances photocatalytic activity. The Ti-O-P surface structures in P-TiO2 may act as reactive sites, promoting the surface separation of photo-induced charge carriers [2]. Thereby, enhanced photolytic activity for BPA degradation is likely attributed to the Ti-O-P bonds and the decreased recombination rate of photogenerated electrons and holes in P-TiO2.          
The k value increased as P content increased from a P/Ti molar ratio of 0.5% to 1%. At doses exceeding 1%, however, the k value decreased as P content increased. At low molar ratios below the optimal concentration, P5+ in P-TiO2 inhibited the recombination of photogenerated electrons and holes by capturing the photogenerated electron, thereby enhancing photocatalytic efficiency. However, when the P/Ti molar ratio exceeded 1%, P5+ became the recombination center of photogenerated electrons and holes, resulting in decreased photocatalytic activity [2].          
Conclusions 

This study synthesized P-TiO2 with various P doses. The BPA removal rate followed the order sunlight/1PT > UV/1PT > UV/2PT > UV/4PT > UV/0.5PT > UV/T; additionally, the BPA removal rate exceeded the TOC removal rate. Notably, P likely functions as trapping sites that capture the photogenerated electrons in P-TiO2, increasing the effectiveness of separation of photogenerated electrons and holes and enhancing photocatalytic activity. The optimal P/Ti molar ratio in P-TiO2 was 1%.       
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Figure 1 XPS spectra of 1PT (a) Ti2p (b) P2p (c) O1s  

Figure 2 Photodegradation of BPA in different systems ([BPA= 10 mg/L, [catalyst] = 35.9 g, pH = 6)  

Table 1 Pseudo first-order removal rate constant (k) and linear coefficient (R2) in various systems 

	Systems
	k (hr-1)
	R2

	UV/T
	0.792
	0.994

	UV/0.5PT
	1.116
	0.985

	UV/1PT
	1.680
	0.997

	Sunlight/1PT
	2.280 (0.486)*
	0.967 (0.987)*

	UV/2PT
	1.476
	0.993

	UV/4PT
	1.404
	0.998


()*: TOC in Sunlight/1PT  
參訪剪影
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圖一：筆者於研討會會場
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圖二：筆者與專題講者Mark Benjamin教授(University of Washington)、大會秘書長(Kok Kwang Ng, National Singapore University)及台灣與會人員合影 
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圖三：筆者與專題講者Chin-Pao Huang教授(University of Delaware)合影 
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�
Decontamination of heavy metal laden sludge with simultaneous solids reduction


A. Mehrotra, T.R. Sreekrishnan (India)�
�
n-Butyric acid production from distillery waste by batch fermentation with Clostridium biohydrogenumT


K.G. Singh, D.R. Ranade (India)�
�
Metal and nutrient stabilization in sludge treatment by modified bentonite


X. Ren, H.C. Wang, M.L. Lee, J. Wang, Y.Y. Kou, A. Wang (China)�
�
Biodegradation of phenolic hydrocarbon waste using bacterial consortium from cattle rumen


H. Hermansyah, A. Shallyta, H. Yuliani, Yulianto (Indonesia)�
�
Biosorption performance of organic matters on activated sludge


B.T. Ryadi, X.N. Chu, N.H. Tran, J.Y. Hu, K. Koh,


G.H Tao, Y.L. Wah, L.L Lin (Singapore)�
�
Removal and recovery of heavy metal ions from dilute aqueous solutions by polymer- surfactant complexation and flocculation L. Shen, N.P. Hankins (United Kingdom)�
�






SESSION 3: MEMBRANE TECHNOLOGY & FOULING


Chair: Kwang-Ho Choo, Am Jang


Venue: LT50, Stephen Riady Centre�
�
SESSION 4: INNOVATIVE TECHNOLOGIES FOR INDUSTRIAL WASTEWATER TREATMENT


Chair: Cheng-Fang Lin, Kok Kwang Ng


Venue: LT51, Stephen Riady Centre�
�
A fouling study in an EDR-based high recovery RO system


H. Mo, H.Y. Ng (Singapore)�
�
Study of HyVAB® in treating high strength oil industry wastewater


G. Xin, S. Wang, C. Dinamarca, J.G. Siljudalen,


R. Bakke (Norway)�
�
The effect of NOMs mixtures on fouling characteristics of a ceramic microfiltration membrane


K.J Kim, A. Jang (South Korea)�
�
An innovative marine sediment membrane bioreactor for the treatment of pharmaceutical wastewater


K.K. Ng, X. Shi, H.Y. Ng (Singapore)�
�
Dynamics and succession of microbial communities on hydrophobic and hydrophilic membrane surfaces in a submerged membrane bioreactor


G. Matar, G. Gonzalez-Gil, S. Bagchi, J.S. Vrouwenvelder, S. Nunes, P.E. Saikaly  (Saudi Arabia)�
�
Immobilized cell bioreactor for treatment of mining and petrochemical wastewaters


A. Antolovich, F. S. Lupton (USA)�
�
Entrapped mixed microbial cell membrane technology for biological domestic wastewater treatment/reuse


P.Y. Yang, C. Song, C.F. Lin (USA)�
�
Investigation of pharmaceutical wastewater treatment using an UASB


X. Shi, K.K. Ng, H.Y. Ng (Singapore)�
�
Chemically induced alternations in the properties of fouling-causing biomacromolecules – Implications to chemical cleaning of fouled membranes Z. Zhou, X. He, Z. Wu, F. Meng  (China)�
�
�
�
POSTER SESSION


Venue: Foyer�
�






MORNING KEYNOTES


Venue: LT50, Stephen Riady Centre





Keynote (5): Air use and reuse in MBRs


Professor Pierre Berube, The University of British Columbia, Canada





Keynote (6): Two are better than one for metal removal and fouling control in a submerged membrane adsorber


Professor Kwang-Ho Choo, Kyungpook National University, South Korea





SESSION 5: NUTRIENT MANAGEMENT


Chair: How Yong Ng, Siok Ling Low


Venue: LT50, Stephen Riady Centre�
�
SESSION 6: SOLAR & THERMAL TECHNOLOGY


Chair: Omura Tatsuo, Lee Chew Koh


Venue: LT51, Stephen Riady Centre�
�
Luxury uptake of phosphorus widespread in full-scale waste stabilisation ponds


A. Crimp, N. Brown, A. Shilton (New Zealand)�
�
Solar photocatalytic detoxification of municipal wastewater in the Caribbean


K. Tota-Maharaj, D. Meeroff (United Kingdom)�
�
Nutrients and metals removal of domestic wastewater by phycoremediation of microalgae Scenedesmus Sp


R.M.S.R. Mohamed, R. Buyong, H.M. Matias- Peralta, A.H.M. Kassim (Malaysia)�
�
Removal of micropollutants and pathogens using solar-enhanced advanced oxidation processes: recent findings and prospects O.V. Tsydenova, A.A. Batoeva, V.B. Batoev (Russia)�
�
Treating anaerobic membrane bioreactor (AnMBR) permeate with Chlorella Vulgaris X. Yue, H.Y. Ng (Singapore)�
�
Removal of microorganisms in water using continuous flow radio frequency (RF) plasma system


R. Desmiarti, A. Hazmi, E. Sari (Indonesia)�
�






SESSION 7: ENERGY PRODUCTION, OPTIMISATION & MANAGEMENT


Chair: Toru Watanabe, Reni Desmiarti


Venue: LT50, Stephen Riady Centre�
�
SESSION 8: MEMBRANE BIOREACTOR





Chair: Pierre Berude, Kok Kwang Ng


Venue: LT51, Stephen Riady Centre�
�
Rice cultivation with power generation by circulated irrigation of treated municipal wastewater


T. Watanabe, T. Mashiko, R. Maftukhah, N. Kaku, K. Watanabe, H. Ito (Japan)�
�
Leveraging membrane bioreactor technology for water reclamation


W.C. L. Lay, Y.J Lee, G.H Tao, S.C. Chua, Y.L.


Wah, Y.A. Ghani, H. Seah (Singapore)�
�
Energy optimization in an advance nutrient removal facility


P. H. Nielsen, C. Steen, M. Leth, J. Sandino, D. Houweling, L. Havsteen, T. Constantine (Denmark)�
�
Effect of solid retention time on the performance of pre-denitrification submerged membrane bioreactors operating at high fluxes


S.L. Low, A. Liu, S.J. Huang, K.K. Ng, H.Y Ng


(Singapore)�
�
The potential of municipal solid waste (MSW) incineration for electricity production in Taiwan


Y.C. Chen, S.L. Lo (Taiwan)�
�
Effects of bio-carriers on membrane  fouling mitigation in moving bed membrane bioreactor


C. Fu, H.Y. Ng (Singapore)�
�
�
�
Evaluation of virus removal efficiency in a pilot-scale MBR with microfluidic quantitative PCR


T. Ito, S. Ishii, T. Segawa, Y. Nakahara, S. Okabe,


D. Sano (Japan)�
�






SESSION 9: ALTERNATIVE WATER RESOURCES





Chair: S. Vigneswaran, Fang Yee Lim


Venue: LT50, Stephen Riady Centre�
�
SESSION 10: PROCESS MODELLING & OPTIMISATION


Chair: Zhi-Wei Wang, Harikrishnan Ramanan


Venue: LT51, Stephen Riady Centre�
�
Biological pretreatment in desalination: Is it sustainable?


S. Jeong, G. Naidu, S. Vigneswaran (Australia)�
�
Model-based operating parameters design and optimization in a SAnMBR for treating domestic wastewater


Z.C. Wu, X.J. Mei, Z.W. Wang, Y. Miao (China)�
�
Consumers knowledge and readiness for wastewater reuse options in water resource planning


E.J. Ncube, S. Read (South Africa)�
�
Modelling and simulation studies for better understanding of Reverse electrodialysis (RED) desalination process


Wagholikar, H. Zhuang, N. Moe, H. Ramanan,


Guo, J.H.F. Ying (Singapore)�
�
A quantitative investigation of recycled water narratives


C. Leong, N. Qian (Singapore)�
�
Automatic online buffer capacity measurement of wastewater using electrochemical cell


L. Cheng, W. Charles, R. Cord-Ruwisch (Australia)�
�
Clean Chennai is a utopia without restoration of waterways


P.M. Natarajan, N. Vasudevan, S. Kallolikar, G. Rangaraju (India)�
�
An analysis of water quality water pollution from mining operations in Coruh Basin (Turkey) using multivariate techniques


A. Bilgin, M.U. Konanc (Turkey)�
�






SESSION 11: FEASIBILITY OF WATER RECLAMATION AND REUSE


Chair: Jiangyong Hu, Ying-Chu Chen


Venue: LT50, Stephen Riady Centre�
�
SESSION 12: ADVANCED OXIDATION PROCESS





Chair: Chung-Hsin Wu, Daisuke Sano


Venue: LT51, Stephen Riady Centre�
�
Potential of bioretention systems for greywater reuse in Singapore


H.Y. Li, F.Y. Lim, J.Y Hu (Singapore)�
�
Improving UV advanced oxidation processes for the removal of pesticides by an upstream ozonation process


J. Scheideler, B. Holden (Germany)�
�
Pressure Sewerage Systems (PSS) - An innovative approach to providing sewerage services to Asia


N. Moody (Australia)�
�
Pathogen specific UV system sizing for wastewater and reuse disinfection - "Best Fit" design without the pilot


K. Meyer (Germany)�
�
Water SMART homes and communities - A new decentralised yet integrated paradigm for water and wastewater management


S. Samuel, M. Lim (Singapore)�
�
Improving dissolved organic matter removal by enhanced coagulation with powder activated carbon equipped with ozonation S.Y Wu, C.Y. Lin, C.S. Kuo, K.K. Ng, C.F. Lin


(Taiwan)�
�
The maintenance evaluation of MEICA water treatment assets


S.M. Jones (United Kingdom)�
�
Biological activated carbon for the treatment of reverse osmosis concentrate


C.K. Pooi, V. Loka, H.Y. Ng (Singapore)�
�






CONFERENCE DINNER


Venue: National University of Singapore Society (NUSS) Kent Ridge Guild House





SESSION 13: ORGANIC AND NITROGEN REMOVAL


Chair: Ping-Yi Yang, Ralf Cord-Ruwish


Venue: LT50, Stephen Riady Centre�
�
SESSION 14: ADVANCED WASTEWATER TREATMENT


Chair: Joo Hwa Tay, Xueqing Shi


Venue: LT51, Stephen Riady Centre�
�
Municipal wastewater treatment using anaerobic granular bed baffled reactor (GRABBR) under varying mesophilic temperatures


K. Tota-Maharaj, J. Akunna (United Kingdom)�
�
Aerobic granulation technology: An innovative biotechnology for wastewater treatment


J.H. Tay (Canada)�
�
Anticipating the impact of mainstream deammonification through advanced process simulation


P.H. Nielsen, D. Houweling, T. Constantine, J. Sandino, K. Chandran, H. Park, Z. Li, C. Steen,


S. Eriksen, L. Havsteen, N. Uri (Denmark)�
�
Effect of operational parameters on pharmaceuticals removal by electrocoagulation-flotation process Y.J. Liu, C.Y. Hu, S.L. Lo (Taiwan)�
�
Overcoming the challenges of mainstream partial nitrification


L. Lacoste, I. Mozo, F. Gaveau, S.E. Vlaeminck,


B. Barillon, L. Graveleau (France)�
�
Exploring feasibility of adsorptive removal of ZnO nanoparticles from wastewater


T. Piplai, A. Kumar, B.J. Alappat (India)�
�
Effect of suspended solid Inflow on ammonium oxidizing bacteria in a sequencing batch reactor (SBR) process


S.B. Quek, R. Cord-Ruwisch, W. Charles, A. Kayaalp (Australia)�
�
Prediction of chemical reactivity of organic contaminants with hydroxyl radical using quantum chemical calculations


A. Asghar, A.A.A. Raman, W.M.A.W. Daud, A. Ramalingam (Malaysia)�
�
Towards practical application of mainstream deammonification for municipal wastewater treatment


I. Mozo, L. Lacoste, S.E. Vlaeminck, B.Barillon,


L. Graveleau (France)�
�
Selectivity of bioelectrochemical toxicity sensor for continuous detection of Cu(II) in wastewater


Y.C. Tan, S. Kharkwal, H.Y. Ng (Singapore)�
�






SESSION 15: WASTEWATER & REUSE MANAGEMENT CASE STUDIES


Chair: Zuwhan Yun, Fang Yee Lim


Venue: LT50, Stephen Riady Centre�
�
SESSION 16: INTEGRATED PHYSICAL AND CHEMICAL TREATMENT


Chair: Zhi-Hua Yuan, Siok Ling Low


Venue: LT51, Stephen Riady Centre�
�
Water conservation & reuse: A case study at an Indian diary industry


S. Tiwari, C. Behera, B. Srinivasan (India)�
�
Highly efficient and stabilized phenol removal by using magnetic enzyme aggregate on carbon nanomaterial


Y.X Piao, G. Liang, N. Liu (China)�
�
Effluent nutrient regulation: A Korean case


Z. Yun, K.B. Ko (South Korea)�
�
Application of activated carbon nanofiber membrane for capacitive deionization in desalination and heavy metal removal


Z.H. Yuan, X.C. Huang, X.X. Cheng, Y.M. Zheng (China)�
�
Evaluation of odor control facilities in existing municipal water resource recovery facilities in Kuwait


A. Mydlarczyk, A. Abusam (Kuwait)�
�
Facile synthesis of PAN@Fe/Mn electrospun nanofibers for effective adsorption of Cd2+ Y.M. Zheng, L.B. Zhong, J. Yin, Z.H. Yuan, Q. Liu (China)�
�
Removal of PAHs from common effluent treatment plant: A case- study


P. Srivastava, T.R. Sreekrishnan, A.K.Nema (India)�
�
�
�






CONFERENCE CLOSING


Venue: LT50, Stephen Riady Centre
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(b)
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