《能化专业实验实践》教学大纲

一、基本信息

	课程名称：能化专业实验实践
	英文课程名称：Comprehensive Experiments of Energy Chemical Engineering 

	课程代码： 160308P005

	总学分：1.5

	总学时：1.5周
	课内学时：0

	实验学时：1.5周
	上机学时：0

	开课学院：工学院
	适用专业：能源化学工程

	课程性质：必修
	先修课程：清洁能源工程、化工用能分析与评价、生物质催化转化工程、煤化学转化工程


二、课程简介

能源化学工程专业综合实验作为能化专业的必修课，集主干专业课于一体，为毕业生今后从事与能源化工有关的技术工作及科研研究提供一定的基础知识。

通过实验使学生理解，巩固并扩大油品物性的基本理论和知识，掌握煤和生物质为原料转化制燃料或化学品的基本方法和技术，掌握某些工艺性实验的操作技能，加深对能源化工反应和工艺及相关催化剂的认识，培养严谨的科学态度，良好的实验素养以及分析问题和解决问题的能力。 

根据实验课程特点，本实验主要包括以下内容：煤化工专业综合实验（包含煤的工业分析（8学时）、煤的格金干馏实验（8学时）和甲醇制烯烃实验（8学时），共24学时），生物质转化综合实验（生物质基功能材料的制备（8学时）），电化学综合实验(包含锂离子电池的制备合成（8学时），锂电池和燃料电池的性能表征（8学时），共（16学时）)，化工用能评价8学时。

三、教学目标
1.
能进行能源物质转化反应相关的实验和分析仪器的操作和使用，选择评价装置和分析仪器，组织并实施能源物质转化反应的评价与分析实验，遵守安全操作规程。（研究）

2、能利用实验装置获得有效的实验数据、整理和分析实验结果，与理论或模型进行比较，形成实验报告。（研究）

3、能够利用现代分析仪器如气相色谱、液相色谱、电化学工作站等工作原理和测定方法，分析能源物质转化反应产物。（使用现代工具）

4、能根据实验目的和特定能源物质转化过程或产物，选用合理的研究方法、分析方法，提出加工/评价的技术路线，设计实验方案进行评价。（问题分析）

5、能够团队合作完成实验任务，能够主动承担或积极配合解决实验过程中出现的意外情况、顺利完成实验。（个人与团队）
四、教学内容与学习要求
（可按章节顺序或教学单元顺序编写，要详细说明具体教学内容、教学重点和难点，应清楚地表达知识、技能的范围和深度，充分反映课程的知识和技能要求，体现课程特点。）

	序号
	实验项目名称
	主要内容
	主要仪器名称
	仪器台套数
	每组人数
	实验类型
	实验类别
	学时

	1
	煤的工业分析
	测定煤的水分、灰分、挥发分和固定碳
	电热鼓风干燥箱、马弗炉等
	4
	4
	综合性
	专业实验
	8

	2
	煤的低温格金干馏实验
	测定煤的水分、焦油和半焦含量
	格金干馏炉、电炉等
	1
	4
	综合性
	专业实验
	8

	3
	甲醇制烯烃实验
	甲醇制烯烃的实验操作及产物检测及分析，计算反应活性和选择性
	甲醇制烯烃装置
	4
	4
	综合性
	专业实验
	8

	4
	生物质基功能材料的制备
	生物质原材料高温热解操作、有机污染物吸附应用实验
	生物质高温热解炉、紫外可见分光光度计
	4
	16
	综合性
	专业实验
	8

	5
	压缩制冷性能测定实验
	测定蒸气压缩式制冷循环的性能
	压缩制冷性能测定实验装置
	4
	16
	综合性
	专业实验
	8

	6
	锂离子电池的制备合成
	制备锂离子电极材料、组装锂离子电池
	磁力搅拌器、手套箱
	2
	16
	综合性
	专业实验
	8

	7
	锂电池和燃料电池的性能表征
	测试锂离子电池的相关性能并对结果进行分析
	电池测试柜、电化学工作站
	2
	16
	综合性
	专业实验
	8


注：实验类型指演示性、验证性、综合性、设计性、创新性。实验类别指基础实验、专业基础实验、专业实验。
五、考核方式

	是否排考
	否

	考核形式
	实验报告

	成绩评定方式
	百分制

	过程成绩/%
	0

	实验成绩/%
	100

	结课考试成绩/%
	0


六、教材与参考书

（一）教材

自编实验讲义

（二）参考书目或文献

	
	制定人： 吴梅，李洋，郅轲轲

	
	审核人： 彭威

	
	制（修）订时间：2024年3月


《Comprehensive Experiments of Energy Chemical Engineering 》Syllabus

I. Basic Information

	Course Name: Experimental Practice of Energy Chemistry Specialty 
	Name in Chinese: 能化专业实验实践

	Course No.: 160308P005

	Total Credits: 1.5

	Total Hours: 1.5 week
	Lecture Hours: 0

	Lab Hours: 1.5 week
	Computer Lab Hours: 0

	Offering College: College of Engineer
	Corresponding Majors: Chemical Engineering and Technology

	Course Type: Required
	Prerequisite: Clean energy engineering, Chemical energy analysis and evaluation, Biomass catalytic conversion engineering, Coal chemical conversion engineering.


II. Course Introduction

As a compulsory course of energy and chemical engineering, the comprehensive experiment of energy and chemical engineering integrates the main professional courses, which provides some basic knowledge for graduates to engage in technical work and scientific research related to energy and chemical engineering in the future. 

Through experiments, students can understand, consolidate and expand the basic theory and knowledge of oil physical properties, master the basic methods and techniques of converting coal and biomass into fuel or chemicals, master the operation skills of some technological experiments, deepen the understanding of energy chemical reaction and process and related catalysts, and cultivate rigorous scientific attitude, good experimental literacy and the ability to analyze and solve problems. 

According to the characteristics of the experimental course, this experiment mainly includes the following contents : comprehensive experiment of coal chemical industry ( including industrial analysis of coal ( 8 hours ), Gejin retorting experiment of coal ( 8 hours ) and methanol to olefin experiment ( 8 hours ), a total of 20 hours ), comprehensive experiment of biomass conversion ( preparation of biomass-based functional materials ( 8 hours ) ), electrochemical comprehensive experiment ( including preparation and synthesis of lithium ion battery ( 8 hours ), performance characterization of lithium battery and fuel cell ( 8 hours ), a total of ( 16 hours ) ), chemical energy evaluation 8 hours.
III. Course Objective
1.Students are required to carry out the operation and use of experimental and analytical instruments related to energy material conversion reactions, select evaluation devices and analytical instruments, organize and implement evaluation and analysis experiments for energy material conversion reactions, and comply with safety operating procedures. ( Research ) 

2. To obtain effective experimental data, collate and analyze the experimental results, and compare with the theory or model to form an experimental report with the experimental device. ( Research ) 

3.To analyze energy material conversion reaction products with modern analytical instruments such as gas chromatography, liquid chromatography, electrochemical workstations and other working principles and determination methods  ( Using modern tools ) 

4.Reasonable research methods and analysis methods can be selected, the technical route of processing / evaluation can be put forward, and the experimental scheme can be designed for evaluation according to the experimental purpose and the specific energy material conversion process or product, . ( Problem analysis ) 

5. Take the initiative to bear or actively cooperate with the experimental process to solve the unexpected situation, the successful completion of the experiment. ( Individuals and teams )

IV. 
Contents of Labtorary and Hours Allocation Table

	No.
	Project
	Contents
	Apparatus
	Units
	Students/Group
	Lab Type
	Lab Category
	hrs

	1
	coal ' s proximate analysis
	Determination of moisture, ash, volatile matter and fixed carbon in coal
	Electric hot blast drying oven, muffle furnace, etc.
	4
	4
	Complex
	Professional
	8

	2
	Low temperature Gekin retorting experiment of coal
	Determination of moisture, tar and semi-coke content of coal
	Gejin retorting furnace, electric furnace, etc.
	1
	4
	Complex
	Professional
	8

	3
	Methanol to olefins
	experimental operation of methanol to olefins and product detection and analysis, calculation of reactivity and selectivity
	microreactor
	4
	4
	Complex
	Professional
	8

	4
	Preparation of biomass-based functional materials
	Application experiments of high temperature pyrolysis operation of biomass raw materials and adsorption of organic pollutants
	Biomass high temperature pyrolysis furnace, UV-visible spectrophotometer
	4
	16
	Complex
	Professional
	8

	5
	Compression refrigeration performance measurement experiment
	Measurment of the performance of vapor compression refrigeration cycle  
	Experimental device for measuring compression refrigeration performance
	4
	16
	Complex
	Professional
	8

	6
	Preparation and synthesis of lithium ion battery
	Preparation of lithium ion electrode materials and assembly of lithium ion batteries
	Magnetic stirrer, glove box
	2
	16
	Complex
	Professional
	8

	
	Performance characterization of lithium battery and fuel cell
	The related performance of lithium-ion battery was tested and the results were analyzed.
	Battery test cabinet, electrochemical workstation
	2
	16
	Complex
	Professional
	8


V. Evaluation

Experiment Operation: 100%                    
VI. Textbook and Reference

(1) Textbook

Self-made lecture notes
(2) Reference

