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实验室简介 



 
云南师范大学可再生能源材料先进技术与制备教育部重点实验室（Key 

Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, 

Ministry of Education, Yunnan Normal University）于 2004 年 5 月经国家教育部批

准建设，2007 年 8 月实验室通过教育部验收，2008 年底正式挂牌运行。 

实验室贯彻执行“创新、开放、流动、联合、竞争”的运行管理机制，紧紧

围绕可再生能源材料先进技术与制备开展研究工作；下设光伏材料科学与工程、

光热材料与利用工程、生物质能工程材料与利用、复合光功能材料与制备等四个

研究方向，研究人员由固定人员和流动人员组成。 

重点实验室的建设与发展将紧紧围绕“平台、项目和人才”这一主线，始终

坚持资源共享、综合集成的发展理念，坚持与时俱进，整合科研资源，突出优势、

特色和重点的发展思路。重点实验室将密切围绕国家中长期科学技术发展规划、

可再生能源发展的国际前沿以及云南省科技发展的战略需要，致力于解决应用在

能源、环境和节能减碳等领域的核心材料制备的关键技术问题，同时揭示和解决

影响材料性能的主要基础科学问题；重点突破太阳能高效利用的关键材料和生物

质能材料。 

 
 

主要研究目标 

近期目标：通过完善科研平台建设，使其能支撑可再生能源材料及其综合利

用的基础研究和应用基础研究，为成为培养、凝聚和吸引优秀人才提供支撑平台，

提升重点实验室承担重大科研项目的能力，产出高水平科研成果，培养高水平人

才。 

中长期目标：在可再生能源材料领域造就国内一流的科研队伍，综合实力达

到国内领先水平，在某些研究领域达到国际先进水平，最终申报国家层次重点实

验室或工程中心。在科研平台建好的 5年内，争取在国家级重点或重大项目：国

家 973 项目、国家自然科学基金重点或重大项目，国家自然科学基金委创新群体

项目和国家重大专项等取得突破，发表 SCI 收录论文不少于 100 篇，申报国家发

明专利超过 50 项，在新型太阳电池材料及器件、太阳能光热材料及高效综合利

用、生物质能和光化学方向形成具有自主知识产权的核心技术。 



 

主要研究方向 
 

重点实验室主要依托云南师范大学太阳能研究所，同时物理与电子信息学

院、化学化工学院和生命科学学院等相关技术和专业给予大力合作和支撑，紧紧

围绕可再生能源材料先进技术与制备开展研究工作；下设光伏材料科学与工程、

光热材料与利用工程、生物质能工程材料与利用、复合光功能材料与制备等四个

研究方向。 

 

主要研究内容 

光伏科学与工程方向 

   半导体材料先进制备技术 

   染料敏化太阳电池先进制备技术 

   硅基薄膜材料及高效器件制备 

   铜锌锡硫硒材料及高效器件制备  

   光伏系统优化设计及智能电网技术 

太阳能热利用工程方向 

   先进太阳能热转换系统理论与设计 

   新型选择性吸收涂层制备先进技术 

   太阳能跟踪聚焦技术 

   新型光伏光热综合系统设计 

生物质能工程方向 

   生物质发酵产氢先进技术 

   生物污水处理先进技术 

   生物质制备液体燃料先进技术 

   先进沼气系统设计及应用 

 

学术委员会 



重点实验室学术委员会人员名单 

姓名 职务 工作单位、职称 

褚君浩 主任 中科院上海技术物理研究所研究员，中科院院士 

苏君红 副主任 昆明物理研究所研究员，中国工程院院士 

何伟全 副主任 云南师范大学，教授 

朱剑豪 委员 香港城市大学首席教授，美国材料研究学会院士 

陈立东 委员 
中科院上海硅酸盐研究所，中科院百人计划和杰青获得者，

高性能陶瓷与超微结构国家重点实验室主任 

王如竹 委员 上海交通大学，教育部长江学者和杰青获得者 

杨德仁 委员 
浙江大学，教育部长江学者和杰青获得者，国家“973”项目

首席科学家，硅材料国家重点实验室主任 

沈辉 委员 中山大学，中科院百人计划 

骆仲泱 委员 
浙江大学，教育部长江学者和杰青获得者，国家“973”项目

首席科学家，能源清洁利用国家重点实验室主任 

佟金 委员 吉林大学，教育部长江学者和杰青获得者 

李保明 委员 中国农业大学，教授 

沈波 委员 
北京大学，教育部长江学者和杰青获得者，国家“973”项目

首席科学家 

王文静 委员 中科院电工研究所，中科院百人计划 

牛智川 委员 中科院半超导体研究所，中科院百人计划 

傅文甫 委员 中科院理化所，中科院百人计划 

李明 委员 云南师范大学，教授 

杨培志 委员 云南师范大学，教授 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

1 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

2 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

3 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

4 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

5 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

6 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

7 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

8 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

9 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

10 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

11 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

12 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

13 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

14 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

15 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

16 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

17 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

18 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

19 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

20 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

21 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

22 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

23 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

24 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

25 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

26 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

27 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

28 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

29 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

30 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

31 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

32 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

33 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

34 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

35 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

36 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

37 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

38 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

39 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

40 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

41 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

42 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

43 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

44 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

45 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

46 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

47 

 
 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

48 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

49 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

50 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

51 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

52 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

53 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

54 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

55 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

56 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

57 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

58 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

59 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

60 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

61 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

62 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

63 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

64 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

65 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

66 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

67 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

68 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

69 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

70 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

71 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

72 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

73 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

74 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

75 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

76 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

77 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

78 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

79 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

80 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

81 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

82 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

83 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

84 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

85 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

86 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

87 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

88 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

89 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

90 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

91 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

92 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

93 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

94 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

95 

 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

96 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

97 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

98 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

99 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

100 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

101 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

102 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

103 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

104 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

105 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

106 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

107 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

108 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

109 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

110 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

111 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

112 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

113 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

114 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

115 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

116 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

117 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

118 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

119 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

120 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

121 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

122 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

123 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

124 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

125 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

126 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

127 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

128 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

129 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

130 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

131 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

132 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

133 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

134 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

135 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

136 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

137 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

138 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

139 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

140 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

141 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

142 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

143 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

144 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

145 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

146 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

147 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

148 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

149 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

150 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

151 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

152 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

153 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

154 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

155 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

156 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

157 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

158 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

159 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

160 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

161 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

162 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

163 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

164 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

165 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

166 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

167 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

168 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

169 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

170 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

171 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

172 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

173 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

174 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

175 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

176 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

177 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

178 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

179 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

180 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

181 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

182 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

183 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

184 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

185 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

186 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

187 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

188 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

189 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

190 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

191 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

192 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

193 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

194 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

195 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

196 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

197 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

198 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

199 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

200 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

201 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

202 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

203 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

204 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

205 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

206 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

207 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

208 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

209 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

210 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

211 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

212 
 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

213 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

214 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

215 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

216 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

217 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

218 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

219 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

220 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

221 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

222 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

223 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

224 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

225 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

226 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

227 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

228 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

229 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

230 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

231 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

232 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

233 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

234 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

235 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

236 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

237 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

238 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

239 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

240 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

241 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

242 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

243 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

244 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

245 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

246 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

247 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

248 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

249 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

250 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

251 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

252 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

253 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

254 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

255 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

256 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

257 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

258 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

259 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

260 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

261 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

262 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

263 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

264 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

265 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

266 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

267 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

268 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

269 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

270 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

271 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

272 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

273 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

274 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

275 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

276 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

277 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

278 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

279 

 



Key Laboratory of Advanced Technique & Preparation for Renewable Energy Materials, Ministry of Education 

280 

 


