《油田化学》教学大纲
Syllabus of Oilfield Chemistry
	课程基本信息
Course Information

	课程名称
Course Name
	油田化学

	
	Oilfield Chemistry

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

	负责人
Leader
	吕开河
	课程团队
Team Members
	油田化学

	课程编码
Course Code
	02301
	学分
[bookmark: _GoBack]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
Extracurricular Hours
	7.5

	适用专业
Audience
	石油工程
Petroleum Engineering

	授课语言
Language of Instruction
	中文
Chinese

	先修课程
Prerequisites
	大学化学、有机化学、应用物理化学
College Chemistry、Organic Chemistry、Application of Physical Chemistry

	课程简介
Course Description
	本课程是石油工程专业的一门必修课程，包括钻井化学、采油化学和集输化学三篇，要求学生掌握钻井液和水泥浆的性能及其控制与调整、油层的化学改造和油水井的化学改造的方法及其化学原理、原油集输过程中涉及的问题及其解决这些问题的化学方法。通过该课程的学习，使学生能够系统掌握油田化学的基础知识、基本理论和基本方法，为将来从事油田化学和与之相关的工作打下基础。

	
	This is a compulsory course for students majoring in petroleum engineering，including the drilling chemistry, oil production chemistry and gathering-transferring chemistry. In the process of learning, students are required to know the properties and controlling methods of drilling fluid and cement slurry, the methods and mechanisms of chemical modifications in reservoir, oil well and water well, and finally the problems encountered in gathering-transferring chemistry as well as their solutions. Through this study, the students can systematically master the basic knowledge，theory and method of the oil field chemistry for laying the groundwork for future work in oilfield chemistry or related fields.



	课程教学大纲
Course Syllabus

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

	
	目标1：了解并认识钻井工程、采油工程及集输过程中存在问题及化学方法解决方案
	1.2，2.1

	
	目标2：了解油田化学课程的基本概念、常用添加剂及工作液的性质、特点和应用
	2.1，3.3

	
	目标3：通过课程的学习，培育认识和发现问题的能力、创新能力和和团队协作解决问题的能力
	2.1，3.3

	
	Learning Objectives
	Major Objectives

	
	Objective 1: Know the problems and chemical solutions in drilling, oil production and gathering-transferring engineering.
	1.2，2.1

	
	Objective 2: Know basic concepts in Oilfield Chemistry, the properties, characteristics and applications of common additives and working fluids.
	2.1，3.3

	
	Objective 3: Through the study of the course, cultivate the ability to recognize and discover the problem, the ability to innovate and work with groups.
	2.1，3.3

	教学内容
Topics
	第一篇  钻井化学	12学时
第一章  粘土矿物	2学时
本章重点难点：粘土矿物的基本构造、常见粘土矿物及其性质。
1.1．粘土矿物的基本构造
1.2．粘土矿物的性质
1.3．常见粘土矿物
第二章  钻井液化学	8学时
本章重点难点：钻井液的功能与组成、钻井液的性质及其控制。
2.1．钻井液的功能与组成
2.2．钻井液的密度及其调整
2.3．钻井液的酸碱性及其控制
2.4．钻井液的滤失性及其控制
2.5．钻井液的流变性及其控制
2.6．钻井液的抑制性及其控制
2.7．钻井液的润滑性及其控制
2.8．钻井液中的固相及其控制
2.9．钻井液的漏失及其控制
2.10．钻井液体系
第三章  水泥浆化学	2学时
本章重点难点：水泥浆的功能与组成、水泥浆的性质及其控制。
3.1．水泥浆的功能与组成
3.2．水泥浆的密度及其调整
3.3．水泥浆的稠化及稠化时间的调整
3.4．水泥浆的流变性、滤失性及其调整
3.5．水泥浆的漏失及其处理
3.6．气窜及其控制
3.7．水泥浆体系
第二篇  采油化学	15学时
第四章  化学驱与混相驱	5学时
本章重点难点：聚合物驱、表面活性剂驱、碱驱、复合驱、混相驱的提高采收率原理与所用化学剂及其机理。
4.1．聚合物驱
4.2．表面活性剂驱
4.3．碱驱
4.4．复合驱
4.5．混相驱
第五章  注水井调剖与油井堵水	3学时
本章重点难点：注水井调剖剂及其作用机理、油井堵水剂及其作用机理。
5.1．注水井调剖
5.2．油井堵水
第六章  稠油降粘	1学时
本章重点难点：稠油降粘方法及其相应的机理。
6.1．稠油
6.2．稠油的升温降粘法
6.3．稠油的稀释降粘法
6.4．稠油的乳化降粘法
6.5．稠油的氧化降粘法
6.6．稠油的催化水热解降粘法
第七章  酸化用酸及酸化用添加剂	2学时
本章重点难点：酸化用酸类型、适应性，酸化用添加剂及其作用机理。
7.1．酸化用酸
7.2．酸化用添加剂
第八章  压裂液及压裂用添加剂	2学时
本章重点难点：压裂液类型、适应性，压裂用添加剂及其作用机理。
8.1．压裂液
8.2．压裂用添加剂
第九章  油水井防砂	1学时
本章重点难点：化学桥接防砂及化学胶结防砂机理。
9.1．化学桥接防砂法
9.2．化学胶结防砂法
9.3．人工井壁防砂法
9.4．滤砂管防砂法
9.5．绕丝管砾石充填防砂法
第十章  油井的防蜡与清蜡	1学时
本章重点难点：油井防蜡、清蜡方法，防蜡剂、清蜡剂及其作用机理。
10.1．油井的防蜡
10.2．油井的清蜡
第三篇  集输化学	5学时
第十一章 乳化原油的破乳与起泡沫原油的消泡	1学时
本章重点难点：乳化原油的破乳剂及其机理，原油消泡剂及其机理。
11.1．乳化原油的破乳
11.2．起泡沫原油的消泡
第十二章  原油的降凝、减阻输送	1学时
本章重点难点：原油的降凝方法及其原理，原油减阻剂及其机理。
12.1．原油的降凝输送
12.2．原油的减阻输送
第十三章  油田污水处理	1学时
本章重点难点：油田污水处理剂及其作用机理。
13.1．污水的除油
13.2．污水的除氧
13.3．污水中固体悬浮物的絮凝
13.4．污水的防垢
13.5．污水的缓蚀
13.6．污水的杀菌

	
	Part I: Drilling chemistry 
Chapter 1 Clay mineral
Difficulties and Focuses: The basic structure of clay minerals, common clay minerals and the basic properties. 
1.1 Basic structure of clay minerals
1.2 Properties of clay minerals 
1.3 Common clay minerals
Chapter2 Drilling fluid chemistry
Difficulties and Focuses: The function and composition of drilling fluid, the properties and its control of drilling fluid.
2.1 Function and composition of drilling fluid
2.2 Density of drilling fluid and its adjustment
2.3 Acidity and alkalinity of drilling fluid and their control
2.4 Drilling fluid filtration and its control
2.5 Drilling fluid rheology and its control
2.6 Drilling fluid inhibition and its control
2.7 Drilling fluid lubricity and its control t
2.8 Drilling fluid solids and its control
2.9 Drilling fluid leakage and its control
2.10 Drilling fluid systems
Chapter3  Cement slurry chemistry
Difficulties and Focuses: the function and composition of the cement slurry, properties and its control of cement slurry.
3.1 Function and composition of the cement slurry
3.2 Density of cement slurry and its control
3.3 Thickening of cement slurry and adjustment of thickening time
3.4 Rheology and filter loss performance of cement slurry and their adjustment
3.6 Leakage of cement slurry and its treatment
3.5 Gas channeling and its control 
3.7 Cement slurry systems
Part II: Oil production chemistry 
Chapter4 Chemical flooding and Miscible flooding
Difficulties and Focuses: Mechanisms of Polymer flooding, surfactant flooding、alkali flooding、compound flooding、and miscible flooding for enhancing oil recovery，the chemical agents for these techniques and their mechanisms.
4.1 Polymer flooding
4.2 Surfactant flooding
4.3 Alkali flooding
4.4 Compound flooding
4.5 Miscible flooding
Chapter5 Profile control in water wells and water plugging in production wells
Difficulties and Focuses: Agents and mechanisms for profile control in water wells and water plugging in production wells.
5.1 Profile control in water wells
5.2 Water plugging in production wells
Chapter6 Viscosity reduction for heavy oil
Difficulties and Focuses: Methods and mechanisms of heavy oil viscosity reduction
6.1 Heavy oil
6.2 Heating viscosity reduction method of heavy oil
6.3 Dilution viscosity reduction method of heavy oil
6.4 Emulsion viscosity reduction method of heavy oil
6.5 Oxidation viscosity reduction method of heavy oil
6.6 Catalytic decomposition viscosity reduction method of heavy oil
Chapter7 Acids used for acidification and the additives 
Difficulties and Focuses: Types and adaptability of acid for acidification, and the additives of acidification and their mechanisms.
7.1 Acids used for acidification
7.2 Additives for acidification
Chapter8 Fracturing fluid and its additives 
Difficulties and Focuses: Types and adaptability of fracturing fluid, and the additives of fracturing fluid and their mechanisms.
8.1 Fracturing fluids
8.2 Additives of fracturing fluids
Chapter9 Sand control in oil and water wells
Difficulties and Focuses: The mechanisms of chemical bridging Sand control method and chemical cementing Sand control method.
9.1 Chemical bridging Sand control method
9.2 Chemical cementing Sand control method
9.3 Artificial borehole wall sand control method
9.4 Sand control screen sand control method
9.5 Wire wrapped screen combined gravel packing zone sand control method
Chapter10 Paraffin control and removal in oil well
Difficulties and Focuses: Methods for paraffin control and removal in oil well, and the agents of paraffin control and removal and their mechanisms.
10.1 Paraffin control in oil well
10.2 Paraffin removal in oil well
Part III: Gathering-transferring chemistry
Chapter11 Demulsification of emulsified oil and antifoaming of foamed oil 
Difficulties and Focuses: Agents for demulsification and antifoaming and their mechanisms.
11.1 Demulsification of emulsified oil
11.2 Antifoaming of foamed oil 
Chapter12 Pour point depression and drag reduction of oil    
Difficulties and Focuses: Method and mechanism of pour point depression, and drag reduction agents for oil and their mechanisms.
12.1 Pour point depression transportation of oil
12.2 Drag reduction transportation of oil
Chapter13 Treatment of oilfield wastewater
Difficulties and Focuses: Agents for treatment of oilfield wastewater and their mechanisms.
13.1 Degreasing of wastewater
13.2 Deaeration of wastewater
13.3 Flocculation of solids in wastewater
13.4 Anti-scaling of wastewater
13.5 Anti-corrosion of wastewater
13.6 Sterilization of wastewater

	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

	
	1.1-1.3
	2
	讲授

	
	
	目标1、目标2

	
	2.1-2.8
	7
	讲授/讨论

	1
	作业； 
	目标1、目标2、目标3

	
	3.1-3.7
	1
	讲授
	
	
	目标1、目标2

	
	专题研讨
	2
	研讨
	4
	专题资料调研、PPT制作
	目标1、目标2

	
	4.1-4.5
	4
	讲授
	
	
	目标1、目标2

	
	5.1-5.2
	3
	讲授
	
	
	目标1、目标2

	
	6.1-6.6
	1
	讲授
	1
	作业、
	目标1、目标2

	
	7.1-7.2
	2
	讲授
	
	
	目标1、目标2

	
	8.1-8.2
	2
	讲授
	
	
	目标1、目标2

	
	9.1-9.5
	1
	讲授论
	
	
	目标1、目标2、目标3

	
	10.1-10.2
	1
	讲授
	
	
	目标1、目标2

	
	专题研讨
	2
	研讨
	4
	文献调研、PPT制作
	目标1、目标2

	
	11.1-11.2
	2
	讲授
	
	
	目标1、目标2

	
	12.1-12.2
	1
	讲授
	
	
	目标1、目标2

	
	13.1-13.
	1
	讲授
	
	
	目标1、目标2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Objectives

	
	1.1-1.3
	2
	Teaching
	
	
	Objective1, 2

	
	2.1-2.8
	7
	Teaching / Discussion
	1
	Homework

	Objective1, 2,3

	

	3.1-3.7
	1
	Teaching
	
	
	Objective1, 2

	
	Symposium
	2
	Discussion
	4
	Literature consultion,Making PPT
	Objective1, 2

	
	4.1-4.5
	4
	Teaching
	
	
	Objective1, 2

	
	5.1-5.2
	3
	Teaching
	
	
	Objective1, 2

	
	6.1-6.6
	1
	Teaching
	1
	Homework
	Objective1, 2

	
	7.1-7.2
	2
	Teaching
	
	
	Objective1, 2

	
	8.1-8.2
	2
	Teaching
	
	
	Objective1, 2

	
	9.1-9.5
	1
	Teaching / Discussion
	
	
	Objective1, 2,3

	
	10.1-10.2
	1
	Teaching 
	
	
	Objective1, 2

	
	Symposium
	2
	Discussion
	4
	Literature consultion,Making PPT
	Objective1, 2

	
	11.1-11.2
	2
	Teaching
	
	
	Objective1, 2

	
	12.1-12.2
	1
	Teaching
	
	
	Objective1, 2

	
	13.1-13.6
	1
	Teaching
	
	
	Objective1, 2

	考核方式
Grading
	评价环节
	比例

	
	平时表现
	10%

	
	作   业
	10%

	
	专题研讨
	20%

	
	期末考试
	60%

	
	
	

	
	Evaluation
	Percentage

	
	Attendance and Performance 
	10%

	
	Assignments
	10%

	
	Symposium
	20%

	
	Final Exam
	60%

	教材及参考资料
Textbooks & Other Reference Materials
	1.《油田化学》，赵福麟主编，中国石油大学出版社，2012第二版，国家级；
2．《油田化学》，佟曼丽主编，石油大学出版社，1996；
3．《油田化学原理与技术》，马宝歧，石油工业出版社，1995；
4．《油田化学品》，郑晓宇，化学工业出版社，2000。

	
	1. Fulin Zhao, Oilfield Chemistry, China University of Petroleum Press, 2012, Second edition, National;
2.  Manli Tong, Oilfield Chemistry, University of Petroleum Press, 1996;
3. Baoqi Ma, Principles and Technique of Oilfield Chemistry, Petroleum industry press,1995；
4.  Xiaoyu Zheng, Oilfield chemicals, Chemical industry press,2000. 

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	吕开河
	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，须对附表中实验项目信息进行完善。

