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SNEC 14th (2020) International Photovoltaic Power Generation and 

Smart Energy Conference
Speaker Form
感谢您对SNEC (2020) PV POWER CONFERENCE的支持！请将填写完的演讲嘉宾表格电子版（中英文，将被收录大会资料中）于2020年1月10日前发送至SNEC (2020) PV POWER CONFERENCE组委会秘书处。
为确保会议现场秩序，所有演讲嘉宾请于2020年5月10日前提交现场演讲文稿（幻灯片数量在15页以内），组委会不接受任何以保密为借口的延迟或推脱，因为所有的演讲内容应为可公开信息。此后演讲文稿若有修改，演讲嘉宾需携带该文稿至现场注册处更新。SNEC大会组委会在此郑重承诺，我们不会在任何情况下以任何方式在会议之前公开任何提交上来的材料。
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	职务
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	副研究员
Associate Researcher
	

	公司

Company
	中国科学院理化技术研究所
Technical Institute of Physics and Chemistry, Chinese Academy of Sciences
	

	现场联系电话

Mobile for On –site Contact
	13683196129

	E-mail
	lizhang@mail.ipc.ac.cn

	个人简介

Personal Brief Introduction
	张礼，中国科学院理化技术研究所副研究员。东京大学博士（2014），清华大学硕士（2011），吉林大学学士（2007）。曾在清华大学进行博士后研究（2014-2018）。2019年入选中科院青年创新促进会会员，曾获博士后国际交流计划引进项目支助。近年来承担国家自然科学基金，参与国家重点研发计划等项目。主要从事宽光谱吸光半导体及纳米材料的控制合成、改性及光电催化太阳能转化与存储研究，已在ACS Nano、Nano Energy、Chemical Science及Materials Today等上发表SCI论文篇30余篇，总被引1100余次。
Dr. Li Zhang is an associate researcher in the Technical Institute of Physics and Chemistry, Chinese Academy of Sciences (CAS). He has received a Ph.D. degree from The University of Tokyo (2014), a M.S. degree from Tsinghua University (2011), and a B.S. degree from Jilin University (2007). He has worked at Tsinghua University as a postdoctoral research fellow (2014-2018). He was selected as a member of the “Youth Innovation Promotion Association of CAS” and was the recipient of the “International Postdoctoral Exchange Fellowship”. His research interests focus on synthesis and modification of the low-bandgap semiconducting thin films and nanostructured materials for (photo)electrochemical solar energy conversion and storage applications. He has published more than 30 peer-reviewed papers (such as ACS Nano, Nano Energy, Chemical Science, and Materials Today) with a total citation over for 1100 times.

	请“(”您的议题范畴
	( 创新光伏概念

( 太阳能电池与辅料
( 薄膜
( 钙钛矿
( 光伏制造技术
( 市场发展趋势与障碍

( 石墨烯
	( 光伏系统平衡部件
( 分布式光伏发电与光电建筑一体化
( 漂浮太阳能系统
( 光伏电站智能运维及并网

( “互联网+”智慧能源

( 储能技术与应用
( 其他：(请详述：太阳能制氢)

	演讲题目

Speech Title
	金属硫族化合物光电极太阳能制氢进展
Progress in Metal-Chalcogenide Photoelectrodes for Solar Water splitting


	摘要/演讲概要

Abstract/Brief Introduction of the Speech
	双电极光电催化分解水制氢（即由光阳极-光阴极串/叠构成）是有望突破太阳能-氢能转化效率大于10%，进而实现太阳能制氢大规模实用化的新技术。该技术的关键在于分别获得高效的光阳极和光阴极。目前，大量性能良好的光阳极材料已被陆续报道（如TiO2、Fe2O3、BiVO4、Ta3N5等），而对于光阴极却鲜有报道（主要因缺乏合适的p型半导体材料）。本报告将重点介绍金属硫族化合物新型光阴极的研究进展。主要内容包括金属硫族化合物半导体用作光阴极的优势、高质量柱状晶薄膜的控制合成及表面改性策略（如p-n异质结构建、界面能带调控、抗光腐蚀保护及助催化剂修饰等）。具体实例包括(Ag,Cu)GaSe2、CuGa3Se5、CuSbS2及Sb2Se3等新型复合光阴极。最后，报告还将对发展高效、稳定、近红外响应光阴极材料的重点研究方向进行展望。
Two-electrode photoelectrochemical (PEC) water splitting, consisted of a photocathode for hydrogen evolution and a photoanode for oxygen evolution, have been proposed as one of the most promising configurations to achieve a solar-to-hydrogen conversion efficiency beyond 10%, if the highly efficient photoanodes and photocathodes can be obtained. Benefited from the wide availability of n-type materials, efficient photoanodes based on a variety of inexpensive materials has been developed (e.g., TiO2, BiVO4, Fe2O3, and Ta3N5). However, advancement of efficient photocathodes has been largely hampered by the lack of suitable p-type semiconductors. In this presentation, we will introduce a promising new type of photocathodes based on the p-type metal-chalcogenide thin films. The presentation will cover a brief introduction of the advantageous aspects of metal-chalcogenides, controlled growth of columnar-grained thin films via different methods, and surface engineering via different strategies (e.g., p-n junction formation, band alignments tunneling, protective layer coating, and electro-catalyst decoration). The largely enhanced PEC properties of the surface-engineered metal-chalcogenide photocathodes will be demonstrated on some model materials from our recent works (e.g., (Ag,Cu)GaSe2, CuGa3Se5, CuSbS2, and Sb2Se3). Finally, an outlook on future research in developing efficient, durable, and near-infrared sunlight harvesting photocathodes will be provided.
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