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臺南市永康水資源回收中心參訪研討活動 

行程表 
 日期：112 年 9 月 8日（星期五） 

 出發時間地點：上午 9：30﹝高鐵台南站 2 號出口﹞ 

 研討及參訪地點：臺南市永康水資源回收中心 (臺南市永康區仁愛街 151號) 

 活動行程： 

時  間 活動內容 主講人 地點 

09:30 集合出發：高鐵台南站 2 號出口 

09:30~10:00 高鐵台南站→永康水資源回收中心 

10:00~10:10 報到 
司儀 

演講廳 

10:10~10:20 主協辦單位／貴賓致詞 

10:20~10:50 
主題一 

水的循環經濟 

中興工程顧問社 

朱敬平 副主任 

10:50~11:00 茶敘時間 

11:00~11:30 

主題二 

新興技術於我國再生水工程之

機會與挑戰 

臺灣大學生工系 

潘述元 副教授 

11:30~11:45 
主題三 
新書介紹：《水的循環經濟》 

中興工程顧問社 
中興工程基金會 
曾參寶 董事長 

11:45~12:30 午餐及交誼時間  

12:30~13:00 

主題四 

臺南永康水資源回收中心及再

生水廠簡介 

山林水環境工程 
公司 
鄭宏光  廠長 

13:00~13:30 綜合討論  

13:30~14:30 

永康水資源回收中心導覽 

知識廊道→初級處理單元→生

物處理單元 MBR 系統→逆滲透

膜組→供水系統 

永康水資源回收

中心解說人員 

現地 
參觀 

14:30~ 賦歸，前往高鐵台南站 



緣 起 
 

水資源為社會大眾維生所必需，亦是產業、經濟發展與社會安定之關鍵。受氣候

變遷影響，水資源管理的困難日益增加；從近年我國枯旱時期實施自來水減供措施情

形，顯見供水系統之穩定度備受挑戰。 

今年(民國 112 年)第一季南部因久無大雨，再次面臨百年大旱之困境。爰此，強化

再生水資源（Reclaimed Water）之開發，推廣各類利用，將成為必然趨勢。我國於 104

年底發布「再生水資源發展條例」及其授權子法，配合公共污水下水道系統之建設，

跨部會合作推動系統再生水工程；同時藉此發展再生水技術，擴大產業規模，營造有

利於再生水資源友善環境，配合「5+2 產業」大趨勢下，發展與管理再生水資源，逐步

實現具有節水、造水等元素之「水循環經濟模式」。值此旱季，更顯示推動再生水以補

充工業需求的重要性。 

永康水資源回收中心是國內最新的再生水廠，供應高品質、高潔淨度的再生水資

源給半導體產業，因應其需求，客製化去除尿素、硼等關鍵污染物，使其符合新世代

製程用水標準，得以大幅減少台南地區淡水資源的使用，更落實水資源循環，降低區

域自來水供應壓力。 

本次特安排參訪永康水資源回收中心，並安排相關演講以及舉辦新書發表，期望

讓參與者深入了解再生水資源的技術與管理模式，以及國內未來面臨的挑戰與機會，

促進產官學界交流，加速臺灣水資源循環經濟的發展。 

 

 

 

 

                  財團法人中興工程科技研究發展基金會  謹識 

中華民國 112 年 9 月 
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國立臺灣大學生物環境系統工程學系 

潘述元 副教授 
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National Taiwan University

Shu-Yuan Pan ( ), Associate Professor

Department of Bioenvironmental Systems Engineering
College of Bioresource and Agriculture  
National Taiwan University

2

Department of Bioenvironmental Systems Engineering (BSE):

• In 1945, the BSE was one of the foundational departments of National Taiwan University. 
• Our department was established as “Department of Agricultural Engineering” under the 

College of Agriculture.
• Our department was renamed as the “Department of Bioenvironmental Systems 

Engineering (BSE)” in 2001.
• The funds are mainly from government departments, among which the National Science 

and Technology Council (NSTC), the Council of Agriculture (COA), the Environmental 
Protection Administration (EPA), and Water Resources Agency of the Ministry of 
Economic Affairs  (WRA, MOEA). 

• We have long-term close cooperation with the Agricultural Engineering Research Center
(AERC) and the Hydrotech Research Institute of NTU.



Current Research Directions at BSE, NTU

3

Current Research Directions a

https://homepage.ntu.edu.tw/~sypan
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Principal Investigator: 
• Shu-Yuan (Sean) PAN

Priority Research Directions:
• Agricultural Wastewater Reuse
• Biowaste Utilization Technology 
• Soil-Water Quality Control
• Ecosystem Services
• Carbon-Nitrogen (C-N) Cycles

Major GT Research Themes:

Approaches:
• Interfacial and Surface Chemistry 
• Electrokinetic/Thermal Approaches
• The LCA-ES Assessment

: 

tionns::
Reusee
noloogyy 

ol

Majjor GT Res

a

Agriculture

Watershed

Biosolids

Wastewater

Biochar Biogas/Syngas

Bio-chemicals
(HM, LA, etc.)

• Irrigation Water
• Reservoir / Lake
• Ecosystem Services

Water-Soil Interf. 
(heavy metals)

Nutrients (MAP, etc.)

Digestate

(Micro-)plastics

Catalysts

Adsorbents /
Amendments

• Soil Nr Emissions
• BECCU

• Carbon Sink
•Mineralization

Upgrading

CO2

Methane (Chemicals)
CarbonatesPure

…

1. The BCG Economy Framework (APEC, 2022)

8

Bio-Circular-Green (BCG) Economy
• Policy (waste and energy)
• Awareness and capacity 

building, knowledge 
sharing, co-ordination of 
research

• Data and information 
systems

• Integrated accounting-
based approaches (SEEA)

• Local-level pilot studies 
(e.g., waste, energy, 
agriculture and food 
systems, or tourism)

© 2022 APEC Secretariat



• Cascading Separation Processes for Agricultural Wastewater

2. A Conceptual Design for Precision Separation

Figure 6. Conceptual design of cascading separation processes for digestate valorization as biofertilizers, nutrients, organic 
acids, and reclaimed water.
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(Chen, Pan* et al., ACSSCE, 2021) (Wei, Pan* et al., 
Water Research, 2022)

(Lin, Tseng, Pan*, et al., On-
going NSTC project, 2023)

Article Download Link

(* ICM=Ionically Conductive Materials; EDI=Electrodeionization)

• Adsorption-based Cascade 
Separation Processes for Humic 
Substance Recovery from 
Piggery Wastewater

(Ref: Chen, Li and Pan*, ACSSCE, 2021)2.1 Energy-Efficient Separation

Article Download Link

OH- H+



2.2 Fit-for-Purpose Electrochemical Technology
(Pan et al., Environ. Sci.: Water Res. Technol., 2018, 4, 613–638)

33

Balancing “Energy Consumption” and “Product Recovery” is Important

1. Selective Separation of Nutrients from Wastewater
(Ref: Wei, Pan*, et al., 2022, Water Research)
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Effect of separation time on electrical conductivity: (a) dilute and (b) concentrate streams in the CV mode; (c) dilute and (d) concentrate 
streams in the CC mode. Effect of (e) measure cell voltage and applied current on separation efficiency for different ions in digestate 

(operating time: 120 min). (f) current efficiency of various ions in the CV and CC modes (operating time: 120 min).

Selective Separation

34

• Lab-scale Electrodialysis (ED)



2. Advanced Electrodeionization (EDI) Units at NTU

Concentrate tank

Electrode rinse

Power supply

Dilute tank

AECE-Stack 

AEBP-Stack 

(Ref: Y-I Lin and S-Y Pan*, 2023, CEJ, In Review)

Figure 3-1. Configuration of AECE-Stack and AEBP-Stack used for electrically 
-driven neutralization and desalination in this study.

35

• Lab-scale EDI driven by Solar Power (Battery)

Dilute 
Tank

Concn. 
Tank

Electrokinetic 
Separation

Solar-
Driven

(1) Ionically Conductive Materials (ICMs)
(Ref: Y-L Liao and S-Y Pan*, 2023, On-going Research)

3636

• Manufacturing

• SEM Image

(b) 2nd-generation ICM 

• Improved Conductivityy

(a) 1st-generation ICM 



(2) Organic Acids from Fermentation Broths
(Ref: P-C Tseng and S-Y Pan*, 2023, On-going Research)

37

• Case Study: Chemicals Recovery and Water Reclamation in a Recycled PET-Bottle Process

(3) Three-Channel Cell Designs for r-Chemicals 

38

Electrode rinseElectrode rinse

NaOH

Anode
(+)

Cathode
(-)

BP AEM                 CEM BP

H2SO4

Ele

Clean water 

Effluent

(Ref: C-H Yeh, Y-I Lin and S-Y Pan*, 2023, On-going Research)



2.3 Electro-Neutralization with Power Generation
• For Saline Water Reclamation + Power Generation
• Coupling the hydrogen evolution reaction (HER) and 

hydrogen oxidation reaction (HOR) to produce H2
spontaneously, and generate electricity
simultaneously

• A variety of organic redox reactions can be readily 
coupled in the acid–base asymmetric system

39
Figure. Schematic Representation of the Electrochemical Neutralization Cell for Spontaneous Water Desalination. AEM and 

CEM stand for anion exchange membrane and cation exchange membrane, respectively.

(Ref: Rani, Pan*, et al., 2023, On-going)

2.4 Shock-Wave Electrodialysis

40 Figure. Recovery of Organic Acids Using Shock EDI

(Ref: Y-I Lin and S-Y Pan*, 2023, On-going Research)



Thank you for your attention !!!

Contact Information: sypan@ntu.edu.tw
© 2023 National Taiwan University. 

Acknowledgement: Sincere thanks go to National Taiwan University under the Project Number 111-B-CD-5602-24910, and the 
National Science and Technology Council (NSTC) of Taiwan (ROC) under Grant Number MOST 111-2636-M-002-026.

Sustainability requires “green” objectives at science, 
technology, engineering, and management.

National Taiwan University
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鄭宏光  廠長 
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Sinotecf

E-mail: sinotecf@ms32.hinet.net    http://www.sinotecf.org.tw

SINOTECH FOUNDATION FOR RESEARCH & DEVELOPMENT 
OF ENGINEERING SCIENCES & TECHNOLOGIES

 10595臺北市松山區南京東路四段186號4樓之9
電話：(02)2577-4567    傳真：(02)2577-3667

財團法人
中興工程科技研究發展基金會

●   刊行工程科技技術書刊  /  專題研究、工程技術書刊編撰、翻譯 
●   工程科技及學術交流活動  /  專題演講、參訪交流
●   工程建設研參活動  /  工程技術現地觀摩活動、海外重要工程現地見習活動 
●   提供獎助學金  /  國內研究生獎助學金及其他具體贊助、培養本國高階工程建設人才

●   刊行工程科技技術書刊  /  專題研究、工程技術書刊編撰、翻譯
●   工程科技及學術交流活動  /  專題演講、參訪交流 
●   工程建設研參活動  /  工程技術現地觀摩活動、海外重要工程現地見習活動 
●   提供獎助學金  /  國內研究生獎助學金及其他具體贊助、培養本國高階工程建設人才

科普 獎學 工程交流科普 獎學 工程交流Sinotecf
科普 獎學 工程交流

SINOTECF



協辦單位:

內政部營建署

山林水環境工程股份有限公司

美商傑明工程顧問股份有限公司台灣分公司

國立臺灣大學生物環境系統工程學系

國立臺灣大學環境工程學研究所

中國土木水利工程學會水資源委員會

中國土木水利工程學會永續發展委員會

社團法人永續循環經濟發展協進會

財
團

法
人

中
興
工
程
科
技
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究
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展
基
金
會

臺
南
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政
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水
利
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V-112-01-48

臺南市永康水資源回收中心 1 1 2年 9月 8日




