《油田化学基础实验》教学大纲
Syllabus of Practical Experiments of Oilfield Chemistry
	课程基本信息
Course Information

	课程名称
Course Name
	油田化学基础实验

	
	Practical Experiments of Oilfield Chemistry

	开课院部
School
	石油工程学院
	院部代码
School Code
	[bookmark: _GoBack]02

	负责人
Leader
	刘德新
	课程团队
Team Members
	孙铭勤、范鹏、耿杰、王增宝

	课程编码
Course Code
	02801
	学分
Credits
	1

	课内学时
Course Hours
	24
	理论学时
Lecture Hours
	0
	实验学时
Experiment Hours
	24

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

	课外学时
Home Hours
	0

	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
Prerequisite
	应用物理化学、油田化学  Applied Physical Chemistry, Oilfield Chemistry

	课程简介
Course Description
	油田化学基础实验是石油工程专业的必修实验课程，与《应用物理化学》和《油田化学》两门课程的理论教学相配套。该课程的教学目标是使学生了解《应用物理化学》和《油田化学》的研究方法；巩固、加深对《应用物理化学》和《油田化学》基本理论和基础知识的理解；培养学生根据所学原理设计实验、选择和使用仪器的能力，以及观察实验现象，综合分析问题和解决问题的能力；培养严肃认真、实事求是的科学态度和严谨的工作作风；增强创新意识，使学生在科学研究方面得到初步的训练，为学生将来从事油田化学研究和与之相关的工作打下基础。

	
	Practical Experiments of Oilfield Chemistry is a compulsory experimental course of petroleum engineering, and it matches with “Applied Physical Chemistry” and “Oilfield Chemistry”. The main teaching objectives of this course are: understand the study method of“Applied Physical Chemistry” and “Oilfield Chemistry”; enhance the understandings of the basic theories and key points of“Applied Physical Chemistry” and “Oilfield Chemistry”; based on the theories learned, train the students the ability of experiments design, device selection and operation, phenomena observation, and then analyze and solve problems; culture a serious, realistic and scientific attitude and rigorous style of work; enhance the innovation consciousness of students, enable students to get preliminary training in scientific research and lay a foundation for engagement in oilfield chemical study and related work in the future. 




	课程教学大纲
Course Syllabus

	课程目标
Couse objective
	课程目标
	毕业要求指标点

	
	目标1：巩固、加深对《应用物理化学》和《油田化学》基本理论和基础知识的理解
	1.2

	
	目标2：培养学生根据所学原理设计实验、选择和使用仪器的能力，以及观察实验现象，综合分析问题和解决问题的能力
	3.3，4.1，4.2，4.3

	
	目标3：培养严肃认真、实事求是的科学态度和严谨的工作作风
	4.1，4.2

	
	Couse Objective
	Major Objectives

	
	(英文)
	

	
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Objective 1: Consolidate the understandings to the basic theories and key points of “Applied Physical Chemistry” and “Oilfield Chemistry”
	1.2

	
	Objective 2: Based on the theories learned, train the students the ability of experiments design, device selection and operation, phenomena observation, and then analyze and solve problems
	3.3，4.1，4.2，4.3

	
	Objective 3: Culture a serious, realistic and scientific attitude and rigorous style of work
	4.1，4.2

	教学内容
Topics
	实验一 聚合物的性能测定与评价        4学时 
本实验重点难点：聚合物分子量的测定方法、聚合物溶液粘度影响因素测定评价。
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]基本教学内容：部分水解聚丙烯酰胺的合成与水解视频演示；粘度法测量聚合物分子量的方法；无机盐离子对聚合物溶液粘度的影响评价；温度对聚合物溶液粘度的影响评价；剪切对对聚合物溶液粘度的影响评价。

实验二 表面活性剂的性能测定与评价    4学时
本实验重点难点：表面张力仪、旋转滴超低界面张力仪的学习使用。
基本教学内容：表面活性剂类型鉴别方法介绍；克拉夫特点、浊点测定方法介绍；表面张力仪、旋转滴超低界面张力仪的使用操作方法；不稳定系数法评价表面活性剂乳化的方法学习。

[bookmark: OLE_LINK17][bookmark: OLE_LINK18]实验三 溶胶胶体的制备及性质研究      3学时
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]本实验重点难点：溶胶电动电势的测定，溶胶体系稳定性影响因素研究。
基本教学内容：溶胶制备的主要方法；溶胶电动电势的测定方法；溶胶稳定性影响因素；聚沉现象的判断与描述。

实验四 钻井液常规性能测试        2学时
本实验重点难点：（1）六速旋转粘度计和静失水仪的结构、工作原理和操作方法；（2）亚甲基兰法测定膨润土含量的原理及实验方法。
基本教学内容：（1）密度计、漏斗粘度计、固相含量测定仪、六速旋转粘度计和静失水仪的使用方法；（2）钻井液的pH值、膨润土含量、固相含量、密度、表观粘度、塑性粘度、动切力、静切力、滤失量和泥饼厚度的测定或计算方法。

实验五 无机电解质对钻井液的污染及调整      4学时
本实验重点难点：电解质对胶体扩散双电层（zeta电位）的影响。
基本教学内容：（1）测定钻井液加入无机电解质后对钻井液表观粘度、动切力和滤失量的影响；（2）无机盐污染后的钻井液性能的调整方法。

实验六ASP体系的驱油性能与EOR机理      4学时
本实验重点难点：填砂管的充填以及ASP体系驱油性能的测定
基本教学内容：熟悉驱油效果评价流程，学习流程中高压恒流泵、中间容器等设备的使用以及填砂管的充填方法，掌握ASP体系驱油效果的评价方法。

实验七 堵水剂制备与性能评价       3学时
本实验重点难点：铬冻胶堵水剂的制备及其性能评价
基本教学内容：铬冻胶堵水剂的制备；在不同温度下，用目测代码法和真空突破度法测定冻胶强度。


	
	Experiment No. 1: Property measurement and evaluation of polymer
Key points and difficulties: Measurement method of polymer molecular weight, measurement and evaluation of polymer viscosity influencing factors.
Basic teaching topics: Video demo of synthesis and hydrolysis of partially hydrolyzed polyacrylamide; viscosity method to measure the polymer molecular weight; influencing evaluation of inorganic salt ions on polymer viscosity; influencing evaluation of temperature on polymer viscosity; influencing evaluation of shearing on polymer viscosity.

Experiment No. 2: Property measurement and evaluation of surfactant
Key points and difficulties: Learn the usage of surface tensiometer and spinning drop interfacial tensiometer.
Basic teaching topics: surfactant type and distinguishing method, measurement method of krafft point and cloud point, use and operation method of surface tensiometer and spinning drop interfacial tensiometer, evaluation method of surfactant emulsification using instability coefficient method.

Experiment No. 3: Synthesis and property evaluation of colloidal sol
Key points and difficulties: zeta potential measurement of colloidal sol, stability influencing factors of colloidal sol.
Basic teaching topics: a. main synthesis method of colloidal sol; measurement method of colloidal sol zeta potential; influencing factors of colloidal stability; judgment and description of colloidal precipitation.

Experiment No. 4: Conventional property evaluation of drilling fluid
Key points and difficulties: a. Structure, working principle and operation method of six speed rotating viscometer and static water loss meter; b. measurement mechanism and method of bentonite content using methylene blue titration.
Basic teaching topics: a. operation method of densimeter, funnel viscometer, solid phase content analyzer, six speed rotating viscometer and static water loss meter; b. measurement or calculation method of pH, bentonite content, solid content, density, apparent viscosity, plastic viscosity, dynamic shear force, static shear force, leak-off volume and cake thickness.

Experiment No. 5: Pollution and alteration of inorganic electrolyte to drilling fluid
Key points and difficulties: influence of electrolyte on diffused double layer (zeta potential) of colloid.
Basic teaching topics: a. determine the influence of NaCl or CaCl2 on the apparent viscosity, dynamic shear stress, and leak-off volume of drilling fluid; b. alteration methods of drilling fluid properties after inorganic electrolyte pollution.

Experiment No. 6: Displacement capacity and EOR mechanism of ASP system
Key points and difficulties: Packing of sandpack model, displacement capacity measurement of ASP system.
Basic teaching topics: know the evaluation process of chemical flooding, learn the application method of high pressure constant flow pump and intermediate container, master the evaluation method of displacement capacity of ASP system.

Experiment No. 7: Synthesis and evaluation of water shut-off agent
Key points and difficulties: Synthesis and property evaluation of chromium gel water shut-off agent.
Basic teaching topics: synthesis of chromium gel water shut-off agent, using visual code method and vacuum break method to determine gel strength under different temperature conditions.


	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

	
	实验1
	4
	实验
	2
	撰写
实验报告
	目标2

	
	实验2
	4
	实验
	2
	撰写
实验报告
	目标2

	
	实验3
	3
	实验
	2
	撰写
实验报告
	目标2

	
	实验4
	2
	实验
	2
	撰写
实验报告
	目标2

	
	实验5
	4
	实验
	2
	撰写
实验报告
	目标2

	
	实验6
	4
	实验
	2
	撰写
实验报告
	目标2

	
	实验7
	3
	实验
	2
	撰写
实验报告
	目标2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Objective

	
	Experiment No.1
	4
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.2
	4
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.3
	3
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.4
	2
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.5
	4
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.6
	4
	Experiment
	2
	Write experimental report
	Objective 2

	
	Experiment No.7
	3
	Experiment
	2
	Write experimental report
	Objective 2

	考核方式
Grading
	评价环节
	比例

	
	课前预习
	10%

	
	平时表现
	10%

	
	实验操作
	40%

	
	实验报告
	40%

	
	Evaluation
	Percentage

	
	Evaluation 1: Preview
	10%

	
	Evaluation 2: Attendance and Performance
	10%

	
	Evaluation 3: Experimental operation
	40%

	
	Evaluation 4: Experimental report
	40%

	教材及参考资料
Textbooks & Other Materials
	(包括纸质、声像、电子等各种形式的教学材料、参考资料，需要包含教材名称，作者，出版社，出版年份，版次，书号等信息)
1.《油田化学基础实验》讲义，刘德新、孙铭勤、范鹏，等编，2015
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]2.《油田化学（第2版）》，赵福麟主编，中国石油大学出版社，2010；
3.《应用物理化学》，王业飞，王彦玲，赵福麟等主编，2016；
4.《物理化学实验》，吴肇亮等编，石油大学出版社，1990。

	
	1. Liu Dexin, Sun Mingqin, Fan Peng et al. Practical Experiments of Oilfield Chemistry, China University of Petroleum press, 2015.
2. Zhao Fulin. Oilfield Chemistry (Second Edition), China University of Petroleum press, 2010.
3. Wang Yefei, Wang Yanling, Zhao Fulin. Applied Physical Chemistry, China University of Petroleum press, 2016.
4. Wu Zhaoliang. Physical Chemistry Experiments, Petroleum University press, 1990.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	王增宝
	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。
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

	溶胶胶体的制备及性质研究
	油田化学实验室
	02004
	石油工程实验教学中心
	02004001
	5-6
	4
	专业基础
	必做
	创新研究型
	石油工程
	油田化学基础实验室（1）
	电泳仪，电导率仪，秒表，电泳管等
	是

	表面活性剂的性能测定与评价
	油田化学实验室
	02004
	石油工程实验教学中心
	02004002
	5-6
	4
	专业基础
	必做
	综合性
	石油工程
	油田化学基础实验室（2）
	表面张力仪，旋转滴超低界面张力仪等
	是

	钻井液常规性能测试
	油田化学实验室
	02004
	石油工程实验教学中心
	02004003
	5-6
	3
	专业
	必做
	综合性
	石油工程
	油田化学基础实验室（3）
	高速搅拌机，六速旋转粘度计，打气筒失水仪，秒表，钻井液用密度计，马氏漏斗粘度计、固相含量测定仪等
	是

	无机电解质对钻井液的污染及调整
	油田化学实验室
	02004
	石油工程实验教学中心
	02004004
	5-6
	2
	专业
	必做
	设计性
	石油工程
	油田化学基础实验室（3）
	高速搅拌机，六速旋转粘度计，打气筒失水仪，电子天平，秒表等
	是

	聚合物的性能测定与评价
	油田化学实验室
	02004
	石油工程实验教学中心
	02004005
	5-6
	4
	专业
	必做
	综合性
	石油工程
	油田化学基础实验室（2）
	乌氏粘度计、玻璃恒温水浴、旋转粘度计、剪切乳化搅拌机
	是

	ASP体系的驱油性能与EOR机理
	油田化学实验室
	02004
	石油工程实验教学中心
	02004006
	5-6
	4
	专业
	必做
	综合性
	石油工程
	油田化学基础实验室（4）
	电子天平，六速旋转粘度计，界面张力仪，电动搅拌器，恒速泵，可视化填砂管等
	是

	堵水剂制备与性能评价
	油田化学实验室
	02004
	石油工程实验教学中心
	02004007
	5-6
	3
	专业
	必做
	创新研究型
	石油工程
	油田化学基础实验室（4）
	真空突破度法测量冻胶强度装置，恒温水浴锅，电子天平等
	是


Addendum: 
	Information of Experimental Topics

	Experiment Topic
	Laboratory Name
	Laboratory Number
	Laboratory Center Name
	Topic Number
	Students number per group
	Topic Hours
	Experiment Category
	Experimental Requirements
	Experiment Type
	Major Oriented
	Branch Laboratory
	Instrument and Equipment Name
	Start or Not

	Synthesis and Property evaluation of colloidal sol
	Oilfield Chemistry Laboratory
	02004
	Experiment Teaching Center of Petroleum Engineering 
	02004001
	5-6
	4
	Professional foundation
	Mandatory
	Innovative Research
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（1）
	Electrophoresis instrument, conductivity meter, stopwatch, electrophoresis tube, etc
	Yes

	Property measurement and evaluation of surfactant
	Oilfield Chemistry Laboratory
	02004
	Petroleum Engineering Experiment Teaching Center
	02004002
	5-6
	4
	Professional foundation
	Mandatory
	Comprehensive
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（2）
	Surface tensiometer, spinning drop interfacial tensiometer, etc
	Yes

	Conventional Property evaluation of drilling fluid
	Oilfield Chemistry Laboratory
	02004
	Experiment Teaching Center of Petroleum Engineering 
	02004003
	5-6
	3
	Profession
	Mandatory
	Comprehensive
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（3）
	High speed mixer, six speed rotary viscometer, inflator, water loss meter, stopwatch, drilling fluid density meter, Markov funnel viscometer and solid phase content tester, etc
	Yes

	Pollution and alteration of inorganic electrolyte to drilling fluid
	Oilfield Chemistry Laboratory
	02004
	Experiment Teaching Center of Petroleum Engineering 
	02004004
	5-6
	2
	Profession
	Mandatory
	Comprehensive
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（3）
	High speed mixer, six speed rotary viscometer, inflator, water loss meter, stopwatch, etc
	Yes

	Property measurement and evaluation of polymer
	Oilfield Chemistry Laboratory
	02004
	Petroleum Engineering Experiment Teaching Center
	02004005
	5-6
	4
	Profession
	Mandatory
	Comprehensive
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（2）
	Glass viscometer, thermostatic water bath, rotary viscometer, shear emulsifying mixer, etc
	Yes

	Displacement capacity and EOR mechanism of ASP system
	Oilfield Chemistry Laboratory
	02004
	Experiment Teaching Center of Petroleum Engineering 
	02004006
	5-6
	4
	Profession
	Mandatory
	Comprehensive
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（4）
	Electronic balance, six speed rotational viscometer, interface tension instrument, electric mixer, constant speed pump, visualization sandpack, etc
	Yes

	Synthesis and evaluation of water shut-off agent
	Oilfield Chemistry Laboratory
	02004
	Petroleum Engineering Experiment Teaching Center
	02004007
	5-6
	3
	Profession
	Mandatory
	Innovative Research
	Petroleum Engineering
	Oilfield chemistry Basic laboratory（4）
	Vacuum breakthrough method for measuring gel strength device, constant temperature water bath pot, electronic balance, etc
	Yes




