《油田化学品》教学大纲
Syllabus of Oilfield Chemicals
	课程基本信息
Basic course information

	课程名称
Course Name
	油田化学品

	
	Oilfield Chemicals

	开课院部
School
	石油工程学院
School of Petroleum Engineering
	院部代码
School Code
	02

	负责人
Leader
	 周洪涛
Zhou Hongtao
	课程团队
Team Members
	王彦玲  孙明波等
Wang Yanling, Sun Mingbo 

	课程编码
Course Code
	02315
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	32
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	30

	适用专业
Audience
	石油工程专业
Major of Petroleum Engineering 

	授课语言
Language of Instruction
	中文
Chinese

	先修课程
Prerequisite
	大学化学、有机化学、应用物理化学、油田化学、油层物理、渗流力学、地质学基础
University chemistry, organic chemistry, applied chemistry, oilfield chemistry, reservoir physics, seepage mechanics, geology.

	课程简介
Course Description
	本课程是石油工程专业以及相关专业的限选课。通过本课程的学习，学生将掌握油田化学品的合成（表面活性剂的合成、聚合物的合成、生物质油田化学品的合成与生产）、油田化学品在各种工艺过程中的应用、油田化学品的性能评价方法、以及苛刻环境下油田化学品的发展趋势。

	
	[bookmark: _GoBack]This course is optional for petroleum engineering and related majors. Students will master the synthesis of oilfield chemicals (including synthesis of surfactants, synthesis of polymers, synthesis and production of bio oilfield chemicals), applications of oilfield chemicals in various techniques, properties evaluation methods of oilfield chemicals, the development trend of oilfield chemicals in harsh environment.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	本课程是石油工程专业油田化学板块的限选课。通过本课程的学习，学生将掌握油田化学品的合成（表面活性剂的合成、聚合物的合成、生物质油田化学品的合成与生产）、油田化学品在各种工艺过程中的应用、油田化学品的性能评价方法、以及苛刻环境下油田化学品的发展趋势。
	

	
	目标1：了解常用表面活性剂和聚合物的合成工艺
	1.2

	
	目标2：了解常用生物质油田化学品性能特点以及合成工艺
	1.2

	
	目标3：了解功能油田化学品与性能评价方法
	3.3

	
	目标4：了解苛刻环境条件下的表面活性剂与聚合物的结构特点
	2.1

	
	Learning Outcomes
	Major Objectives

	
	This course is optional for petroleum engineering and related majors. Students will master the synthesis of oilfield chemicals (including synthesis of surfactants, synthesis of polymers, synthesis and production of bio oilfield chemicals), applications of oilfield chemicals in various techniques, properties evaluation methods of oilfield chemicals, and development trend of oilfield chemicals in harsh environments.
	

	
	Objective 1: To understand the synthesis technique of general surfactants and polymers
	1.2

	
	Objective 2: To understand the characteristics of general bio oilfield chemicals and their synthesis technique
	1.2

	
	Objective 3:To understand the functional oil field chemicals and their performance evaluation methods.
	3.3

	
	Objective 4: To understand the structural characteristics of surfactants and polymers under harsh environmental conditions.
	2.1

	教学内容
Teaching content
	第一章 表面活性剂的合成	
本章的重点难点：各种表面活性剂合成的原材料和化学反应。
1.1 前言 
1.2 阴离子表面活性剂 
羧酸盐表面活性剂、磺化技术、脂肪酸的缩合反应、磷酸盐衍生物
1.3 非离子表面活性剂的合成 
聚氧乙烯化反应、胺氧化反应
1.4 阳离子表面活性剂的合成 
N-基离子型表面活性剂的合成、元素有机阳离子表面活性剂的合成
1.5 两性表面活性剂的合成 
    羧酸盐型表面活性剂的合成、磺酸盐型两性表面活性剂的合成、咪唑啉两性表面活性剂的合成
1.6 特种表面活性剂的合成 
糖基表面活性剂、含氟表面活性剂的合成、生物表面活性剂的生产
第二章  聚合物的合成与改性	
本章的重点难点：聚合反应机理以及反应的控制。
2.1 聚合反应
2.2 聚丙烯胺的合成与改性
第三章  生物质油田化学品	
本章的重点难点：各类生物质的来源与改性反应以及产品特性。
3.1 纤维素类油田化学剂的生产与改性
3.2 木质素类油田化学剂的生产与改性
3.3 腐殖酸化学以及改性
3.4 淀粉类油田化学剂
3.5 多糖类表面活性剂的合成
3.6 磺化沥青
第四章  功能油田化学品与性能评价方法	
本章的重点难点：油气田开发过程中用到的化学剂、以及性能评价原理与指标体系。
4.1 钻井液处理剂以及评价方法  
4.2 水泥浆以及性能评价方法 
4.3 采油用剂性能评价方法 
（1）聚合物驱用聚合物性能评价方法  
（2）冻胶性能评价方法
（3）化学驱用表面活性剂性能评价方法
4.4 油气水处理化学性能评价方法  
4.5 油田化学剂的生物与环境毒性评价  
第五章 苛刻环境条件下的油田化学剂	
本章的重点难点：提高耐温耐盐性能的机理。
5.1 表面活性剂的耐温耐盐性能
5.2 耐温耐盐聚合物的合成 

	
	Chapter 1 Synthesis of Surfactants
Key points in this chapter: Raw materials and chemical reactions for the synthesis of various surfactants.
1.1 Preface
1.2 Anionic Surfactant
Carboxylate surfactants, sulfonation techniques, condensation reactions of fatty acids, phosphate derivatives
1.3 Synthesis of nonionic surfactants
Polyoxyethylation reaction, amine oxidation reaction
1.4 Synthesis of Cationic Surfactants
Synthesis of N - based Ion - type Surfactants and Synthesis of Elemental Organic Cationic Surfactants
1.5 Synthesis of amphoteric surfactants
     Synthesis of Carboxylate Surfactants, Synthesis of Sulfonate Type Amphoteric Surfactants, Synthesis of Imidazoline Amphoteric Surfactants
1.6 Synthesis of special surfactants
Sugar-based surfactants, the synthesis of fluorosurfactants, and the production of biosurfactants

Chapter 2 Synthesis and Modification of Polymers
Key points in this chapter: Polymerization mechanisms and control of reactions.
2.1 Polymerization
2.2 Synthesis and modification of polyacrylamide.
 
Chapter 3 Bio Oilfield Chemicals
Key points of this chapter: The source and modification of various biomass and it’s characterization.
3.1 Production and Modification of Chemical Agents in Cellulose Oilfields
3.2 Lignin oil field chemical production and modification
3.3 humic acid chemistry and modification
3.4 Starch based oil field chemical agent
3.5 Synthesis of Polysaccharide Surfactants
3.6 Sulfonated asphalt

Chapter 4 Functional Oilfield Chemicals and Performance Evaluation Methods
Key points in this chapter: The chemical agents used in the development of oil and gas fields, as well as the performance evaluation principle and index system.
4.1 Drilling fluid treatment agent and evaluation method
4.2 Slurry and performance evaluation methods
4.3 Performance evaluation method of oil production additives
(1) Evaluation method of polymer performance for polymer flooding
(2) Evaluation method of gel performance
(3) Evaluation method of surfactant for chemical flooding
4.4 Evaluation method of chemical properties of oil and gas water treatment
4.5 Evaluation of Biological and Environmental Toxicity of Chemical Agents in Oilfields

Chapter 5 Oilfield Chemical Agents under Harsh Environmental Conditions
Key points in this chapter: The mechanism of improving the salt and temperature resistance oilfield chemicals.
5.1 The properties of surfactants for temperature and salt resistance.
5.2  The Synthesis of temperature resistant salt-resistant polymers



	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	1.1
	1
	讲授
	1
	复习
	目标1

	
	1.2
	3
	讲授
	2
	复习
	目标1

	
	1.3
	2
	讲授
	1
	复习
	目标1

	
	1.4
	2
	讲授
	1
	复习
	目标1

	
	1.5
	2
	讲授
	1
	复习
	目标1

	
	1.6
	2
	讲授
	2
	作业
	目标1

	
	2.1
	2
	讲授
	1
	复习
	目标1

	
	2.2
	2
	讲授
	2
	作业
	目标1

	
	3.1
	1
	讲授
	1
	复习
	目标2

	
	3.2
	0.5
	讲授
	1
	复习
	目标2

	
	3.3
	0.5
	讲授
	1
	复习
	目标2

	
	3.4
	0.5
	讲授
	1
	
	目标2

	
	3.5
	1
	讲授
	1
	复习
	目标2

	
	3.6
	0.5
	讲授
	3
	作业
	目标2

	
	4.1
	2
	讲授
	1
	复习
	目标3

	
	4.2
	2
	讲授
	1
	复习
	目标3

	
	4.3
	4
	讲授
	2
	复习
	目标3

	
	4.4
	2
	讲授
	1
	复习
	目标3

	
	4.5
	2
	讲授
	3
	作业
	目标3

	
	5.1
	1
	讲授
	1
	复习
	目标4

	
	5.2
	1
	讲授
	2
	作业
	目标4

	
	Topics
	Course
Hours
	Teaching Methods
	Extracurricu- lar hours
	Assignment
	Outcomes

	
	3.1
	2
	(Teaching / Experiment /Computer/ Discussion)
	
	(Homework / Reading / Project / Others)
	Outcome 1

	
	1.1
	1
	Teaching
	1
	Reading
	Outcome 1

	
	1.2
	3
	Teaching
	2
	Reading
	Outcome 1

	
	1.3
	2
	Teaching
	1
	Reading
	Outcome 1

	
	1.4
	2
	Teaching
	1
	Reading
	Outcome 1

	
	1.5
	2
	Teaching
	1
	Reading
	Outcome 1

	
	1.6
	2
	Teaching
	2
	Homework
	Outcome 1

	
	2.1
	2
	Teaching
	1
	Reading
	Outcome 1

	
	2.2
	2
	Teaching
	2
	Homework
	Outcome 1

	
	3.1
	1
	Teaching
	1
	Reading
	Outcome 2

	
	3.2
	0.5
	Teaching
	1
	Reading
	Outcome 2

	
	3.3
	0.5
	Teaching
	1
	Reading
	Outcome 2

	
	3.4
	0.5
	Teaching
	1
	Reading
	Outcome 2

	
	3.5
	1
	Teaching
	1
	Reading
	Outcome 2

	
	3.6
	0.5
	Teaching
	3
	Homework
	Outcome 2

	
	4.1
	2
	Teaching
	1
	Reading
	Outcome 3

	
	4.2
	2
	Teaching
	1
	Reading
	Outcome 3

	
	4.3
	4
	Teaching
	2
	Reading
	Outcome 3

	
	4.4
	2
	Teaching
	1
	Reading
	Outcome 3

	
	4.5
	2
	Teaching
	3
	Homework
	Outcome 3

	
	5.1
	1
	Teaching
	1
	Reading
	Outcome 4

	
	5.2
	1
	Teaching
	2
	Homework
	Outcome 4

	考核方式
Grading
	评价环节
	比例

	
	平时
	50%

	
	期末考试
	50%

	
	Evaluation
	Percentage

	
	Homework
	50%

	
	Final Examination
	50%

	教材及参考资料
Textbooks & Other Materials
	1．《油田化学品》，编写中。
2. 《当代聚合物化学》，H.R.阿尔库克等著，化学工业出版社，2006；
3. 《表面活性剂和洗涤剂：制备、性质应用》，梁梦兰，科学技术文献出版社，1990；
4．《采油用剂》，赵福麟著，石油大学出版社，1997；
5．《钻井液有机处理剂》，夏俭英编，石油大学出版社；
6．《油田化学剂新发展：美国专利文献汇编》，J．I．迪斯塔肖编，金静芷、罗悌夫译，石油工业出版社，1998；
7．《油田化学品》，王中华主编，中国石化出版社，2000；
8．《油田化学新进展》，陈立滇等编译，石油工业出版社，1999；
9．《混凝土微观结构、性能与材料》，覃维祖等译，中国电力出版社，2008。

	
	1."Oilfield Chemicals", prepared.
2. "Contemporary Polymer Chemistry", H.R. Alkuk et al., Chemical Industry Press, 2006;
3. "Surfactants and detergents: preparation, application of properties", Liang Menglan, Science and Technology Literature Publishing House, 1990;
4. "Oil extraction agent", Zhao Fulin, Petroleum University Press, 1997;
5. "Drilling fluid organic treatment agents", Xia Jianying series, Petroleum University Press;
6. "New Development of Oilfield Chemicals: A Collection of American Patent Documents", J. I. Diosta Xiao, Jin Jingzhi, Luo Tifu translation, Petroleum Industry Press, 1998;
7. "Oilfield Chemicals", edited by Wang Zhonghua, China Petrochemical Publishing House, 2000;
8. "New Progress in Oilfield Chemistry", edited by Chen Lidian, Petroleum Industry Press, 1999;
9. "Microstructure, properties and materials of concrete", Qin Weizu translation, China Electric Power Press, 2008.

	其它
Others
	

	备注
Notes
	

	大纲执笔人
Author
	周洪涛
Zhou Hongtao
	审核人(系/教研室主任)
Approved by
	吕开河


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善。

Note:
1. In the table, red stands for an example, green for illustration.
2. Assessment methods include Assignment, Experiment, Attendance and Performance, Midterm Exam, Final Exam, and so on.
3. Department of the code: College of College 01, College of Chemical Engineering 02, College of Chemical Engineering 03, College of Mechanical and Electrical Engineering 04, Institute of Telecommunications 05, Institute of Storage 06, College of Economics 07, College of Economics 08, College of Science 09, College of Literature 10, Marx School of Education 11, Physical Education Department 12, Training Center and others 20.
4. In case of experiment, we should include the information of experimental items in the schedule.



