《应用物理化学（全英语）》教学大纲
Syllabus of 《Applied Physical Chemistry》
	课程基本信息
Course Information

	课程名称
Course Name
	应用物理化学（全英语）

	
	Applied Physical Chemistry

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

	负责人
Leader
	孙明波
	课程团队
Team Members
	孙明波 曹杰 贾寒

	课程编码
Course Code
	02314
	学分
Credits
	2.5

	课内学时
Course Hours
	
	理论学时
Lecture Hours
	40
	实验学时
Experiment Hours
	

	
	
	上机学时
Programming Hours
	
	实践学时
Practice Hours
	

	课外学时
Home Hours
	40

	适用专业
Audience
	石油工程
Petroleum Engineering

	授课语言
Language of Instruction
	全英文

	先修课程
Prerequisite
	大学化学
General Chemistry

	课程简介
Course Description
	本课程内容包括相图、界面现象、胶体化学、表面活性剂与高分子四章，是在大学化学的基础上的进一步深化。主要涉及分子间相互作用力；稀溶液的三个基本定律、相律及不同体系相图；表面能、表面张力、曲界面两侧的压力差、吸附、润湿和毛细管现象；溶胶、乳状液、泡沫和高分子溶液；表面活性剂和高分子的定义、分类、命名、结构特点，以及重要的表面活性剂和高分子。本课程是油田化学、油层物理、钻井工程、采油工程等课程的基础。

	
	[bookmark: _GoBack]This course includes phase diagram, interface phenomena, colloidal chemistry, surfactants and macromolecules, which are further developed on the basis of university chemistry. The effects of intermolecular interactions, three basic laws of dilute solution, phase law and different system phases, electrochemical basis, surface energy, surface tension, pressure difference on both sides of curved interface, adsorption, wetting and capillary phenomena; Sol, emulsions, foams and polymer solutions; the definition, classification, naming, structural characteristics of surfactants and macromolecules, as well as important surfactants and polymers. This course is the basis of oilfield chemistry, reservoir physics, drilling engineering, oil extraction engineering and other courses.



	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学生不可缺少的专业基础课。其任务是为学生学习专业课及今后从事石油工程研究工作打下基础。
	

	
	目标1：使学生系统地掌握物理化学的基本原理和方法，运用物理和化学的有关理论和方法研究物质的性质和变化规律；
	1.2，1.3

	
	目标2：培养学生理论思维能力，能定量地描述和处理工程实践中的化学规律和问题；
	1.3

	
	目标3：为学生学习专业课及今后从事石油工程研究工作打下基础。
	1.3

	
	Learning Outcomes
	Major Objectives

	
	This course is an indispensable major course for petroleum engineering students. Its mission is to lay the foundation for students to study specialized courses and work in oil engineering research in the future.
Goal 1: to enable students to master the basic principles and methods of physical chemistry, the use of physical and chemical theory and methods to study the nature of material and changes in the law;
Goal 2: To cultivate students' theoretical thinking ability so that they  can quantitatively describe and deal with the chemical laws and problems in engineering practice;
Goal 3: lay the foundation for students to study specialized courses and work in oil engineering research in the future.
	

	教学内容
Topics
	第一章  相图                                                     8学时
本章重点难点：分子间相互作用力；稀溶液三定律；相图。
1．分子间相互作用力                                              2学时
范德华吸引力，排斥力。
2．稀溶液三定律                                                  2学时
拉乌尔定律；亨利定律；分配定律。
3．相律                                                           1学时
基本概念；相律推导。
4．相图                                                           3学时
单组分体系的相平衡；Clapeyron方程；水的相图；二组分体系相图及其应用；杠杆规则；三组分体系的相图。                                            
第二章  界面现象                                                 10学时
本章重点难点：曲界面两侧的压力差；各种界面吸附规律与特点；润湿性表征与决定因素；毛细管上升或下降现象；贾敏效应。
1．表面能和表面张力                                              2学时
表面张力的影响因素
2．曲界面两侧的压力差                                            2学时
3．毛细管现象                                                    2学时
毛细管上升或下降现象；贾敏效应。
4．吸附                                                          2学时
气液界面上的吸附；液液界面上的吸附；固体从溶液中吸附。
5．润湿                                                          2学时
润湿产生的原因；润湿程度的衡量标准；润湿程度的决定因素和润湿反转现象。
第三章  胶体化学                                                12学时
本章重点难点：分散体系；胶体；扩散双电层理论与溶胶结构；乳状液的稳定性与破坏；泡沫的稳定性与破坏。
1．分散体系分类                                                   1学时
2．溶胶                                                           8学时
溶胶的制备；溶胶的性质；扩散双电层理论与溶胶结构；溶胶的稳定性与聚沉；溶胶的胶凝作用与触变作用。
3．乳状液                                                         2学时
乳状液的形成；乳状液的类型；乳状液的性质；乳状液的稳定性与破坏；微乳及其应用
4．泡沫                                                           1学时
泡沫的形成；泡沫的性质；泡沫的稳定性；泡沫的抑制与破坏。
第四章  表面活性剂与高分子                                        10学时
本章重点难点：表面活性剂的稀溶液与浓溶液；表面活性剂的几个重要作用；重要的表面活性剂；重要的高分子。
1．表面活性剂
表面活性剂的定义；表面活性剂的分类；表面活性剂的命名；表面活性剂的稀溶液与浓溶液；
3学时
表面活性剂的几个重要作用；表面活性剂的分子结构与使用性质；表面活性剂的HLB值；
3学时
重要的表面活性剂。                                                  1学时
2．高分子                                                           3学时
高分子的结构特点；高分子的相对分子质量及其分布；聚合反应；高分子的分类；高分子的命名；重要的高分子。

	
	Chapter 1 Phase Diagram
This chapter focuses on the difficulties: intermolecular force; basic principles of dilute solution and phase diagram.
1. Intermolecular force
Van der Waals force, repulsion force.
2. Three basic laws of dilute solution
Raul's Law; Henry's Law; Distribution Law.
3. Phase rule
Basic concept; phase derivation.
4. Phase diagram
Single phase system phase equilibrium; Clapeyron equation; water phase diagram; two component system phase diagram and its application; three component system phase diagram.
Chapter 2 Interface Phenomenon
This chapter focuses on the difficulties: the pressure difference on both sides of the interface; various interface adsorption laws and characteristics; wetting characterization and determinants; capillary rise or fall phenomenon; Jia Ming effect.
1. Surface energy and surface tension
Factors affecting surface tension
2. The pressure difference on both sides of the curved interface
3. Capillary phenomenon
Capillary rise or fall phenomenon; Jia Ming effect.
4. Adsorption
Gas adsorption on the interface; gas-solid interface adsorption; liquid-liquid interface adsorption; solid adsorption from the solution.
5. Wetting
The causes of wetting; the measurement of wetting degree; the determinants of wetting degree and the wetting reversal phenomenon.
Chapter 3 Colloid Chemistry
This chapter focuses on the difficulties: dispersion system; colloid; diffusion of double layer theory and sol structure; the stability and damage of emulsion; the stability and damage of foam.
1. Classification of dispersion systems
2. Sol
The preparation of sol; the nature of sol; diffusion of double layer theory and sol structure; sol stability and sedimentation; gelatinization and thixotropic effect of sol.
3. Emulsion
The formation of emulsions; the type of emulsion; the nature of the emulsion; the stability and destruction of the emulsion; the microemulsion and its application
4. Foam
The formation of the bubble; the nature of the bubble; the stability of the bubble; the inhibition and destruction of the bubble.
Chapter 4 Surfactant and Polymer
This chapter focuses on the difficulties: surfactant solution; several important effects of surfactants; important surfactants; polymer solution characteristics; important polymers.
1. Surfactant
The definition of surfactants; the classification of surfactants; the naming of surfactants; the surfactant solution; the several important effects of surfactants;
The molecular structure and properties of the surfactant; the HLB value of the surfactant; and the important surfactant.
2. Polymer
Polymer molecular structure and molecular weight and its distribution; polymerization reaction; polymer classification; polymer name; polymer dissolved; polymer in solution morphology; important polymer.


	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
	2
	讲授
	1
	复习
	1掌握理想气体状态方程式，分压力和分体积定律，实际气体对理想气体的偏差

	
	1.2
	2
	讲授
	2
	复习、作业
	2掌握拉乌尔定律、亨利定律和分配定律

	
	1.3
	1
	讲授
	1
	复习
	3掌握相律中每一项的概念及不同条件下相律的计算公式

	
	1.4
	3
	讲授
	5
	复习、作业
	4掌握蒸汽压的概念和影响因素，克克方程，水的相图特点；理想二组分溶液和实际二组分溶液的相图；三组分体系相图和混相原理

	
	2.1
	2
	讲授
	1
	复习
	5掌握表面能、表面张力的概念，表面张力的影响因素

	
	2.2
	2
	讲授
	2
	复习、作业
	6掌握Laplace公式， 

	
	2.3
	2
	讲授
	3
	复习、作业
	7毛细管现象的概念，计算公式及对采油的影响

	
	2.4
	2
	讲授
	2
	复习
	8吸附的概念，不同界面吸附的吸附规律

	
	2.5
	2
	讲授
	2
	复习
	9润湿的概念、润湿程度的影响因素和润湿反转现象

	
	3.1
	1
	讲授
	1
	复习
	10掌握分散体系的分类

	
	3.2
	8
	讲授
	6
	复习、作业
	11掌握溶胶的制备和性质；扩散双电层理论与溶胶结构；溶胶的稳定性与聚沉；溶胶的胶凝作用和触变作用

	
	3.3
	2
	讲授
	1
	复习
	12掌握乳状液的形成、类型、性质以及乳状液的稳定性与破坏

	
	3.4
	1
	讲授
	1
	复习
	13掌握泡沫的形成、类型、性质以及泡沫的稳定性与破坏

	
	4.1
	7
	讲授
	5
	复习、作业
	14掌握表面活性剂的定义、分类和命名；表面活性剂溶液的性质和表面活性剂的几个重要作用；
表面活性剂的分子结构与使用性质；表面活性剂的HLB值

	
	4.2
	3
	讲授
	2
	复习
	15掌握高分子的结构特点；分子质量及其分布；聚合反应；高分子的分类、命名和溶解，高分子在溶液中的形态及重要的高分子

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	2
	Teaching /
	1
	Review
	master the ideal gas state equation, sub-pressure and sub-volume law, the actual gas on the ideal gas deviation

	
	1.2
	2
	Teaching
	2
	Review、Homework
	master Raoul's law, Henry's law and the law of distribution

	
	1.3
	1
	Teaching
	1
	Review
	grasp the concept of each word in the law and under different conditions of the law of the formula

	
	1.4
	3
	Teaching
	5
	Review、Homework
	master the concept of vapor pressure and the influencing factors, grams equation, water phase diagram characteristics; ideal two component solution and the actual two component solution phase diagram; three component system phase diagram and mixed phase principle

	
	2.1
	2
	Teaching
	1
	Review
	master the surface energy, the concept of surface tension, the impact of surface tension factors

	
	2.2
	2
	Teaching
	2
	Review、Homework
	master the Laplace formula

	
	2.3
	2
	Teaching
	3
	Review、Homework
	master the concept of capillary phenomena, calculation formula and the impact on oil production

	
	2.4
	2
	Teaching
	2
	Review
	master adsorption concept, the adsorption of different interface adsorption law

	
	2.5
	2
	Teaching
	2
	Review
	master wetting concept, the degree of wetting factors and wetting reversal phenomenon

	
	3.1
	1
	Teaching
	1
	Review
	master the classification of dispersion system

	
	3.2
	8
	Teaching
	6
	Review、Homework
	master the preparation and properties of sol; diffusion of double layer theory and sol structure; sol stability and accumulation; gelatinization and thixotropic effect of sol

	
	3.3
	2
	Teaching
	1
	Review
	master the formation of the emulsion, type, nature and stability and destruction of the emulsion

	
	3.4
	1
	Teaching
	1
	Review
	master the formation of the foam, type, nature and stability and destruction of the foam

	
	4.1
	7
	Teaching
	5
	Review、Homework
	master the definition, classification and naming of surfactant; the nature of the surfactant solution and several important effects of the surfactant; the molecular structure and properties of the surfactant; the HLB value of the surfactant

	
	4.2
	3
	Teaching
	2
	Review
	master the structural characteristics of polymer; molecular mass and its distribution; polymerization; polymer classification, naming and dissolution, the morphology of the polymer in the solution and the important polymer

	考核方式
Grading
	评价环节
	比例

	
	环节1：作业
	20%

	
	环节2：平时表现
	20%

	
	环节3：期末考试
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1: Assignment
	20%

	
	Evaluation 2: Attendance and Performance
	20%

	
	Evaluation 3: Final Exam
	60%

	教材及参考资料
Textbooks & Other Materials
	1．《名称》，编著者，出版社，出版年度，等级；
2．《名称》，编著者，出版社，出版年度，等级。

	
	Textbook:
1. Mingbo Sun et. al, Applied Physical Chemistry.
Main reference:
1. Robert G. Mortimer, Physical Chemistry (Third Edition), Academic Press, 2008.
2. Arthur W. Adamson, Physical Chemistry of Surfaces (Six Edition), John Wiley & Sons Inc., 1997.
3. Terence Cosgrove, Colloid Science Principles, methods and applications (Second Edition), John Wiley & Sons Inc., 2010.

	其它
More
	无

	备注
Notes
	无

	大纲执笔人
Author
	孙明波
	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. The table is red for 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: School of College 01, Institute of Physical Engineering 02, College of Chemical Engineering 03, Institute of Electrical and Mechanical 04, Institute of Control College 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. If the experimental content, to be perfect on the table in the experimental project information to improve.



附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




