
BQ GIAO ijc vA DAO TLO 

TRIXNG DiI HQC MO - D!A CHAT 

C U'•\G TI:ILIF\H TIEN TIEI 

GIAO DUC DI HOC 
UNDERGRADUATE ADVANCED PROGRAM 

NGANH 

Kc THUALT HOA HQC 

Chemical Engineering 

XAY DUNG T CHUCNG TRThH CUA TRUONG DiI HQC 

BASED ON THE CURRICULUM OF THE 

University of California at Davis, California USA 

IIAr QI2o1O 



MV.0 LUC 
Contents 

No. Ni dung - Content Page 
1. Miic tiêu dào tao  — Objectives 2 

2. Thai gian dào tao  — Program Duration 3 

3. Khi itrcmg kin thirc toàn khóa — Required Total Credits 3 

4. Dôi tuçmg tuyên sinh — Enrollment 3 

5. Quy trinh dào tao,  diu kin t& nghip — Educational Process and 4 

Graduation Requirements 

6. Thang dim — Grading System 4 

7. Ni dung chucing trInh dào tao  — Curriculum 5 
7.1. Cu tr(ic chng trinh — Curriculum Structure 5 

7.2. Danh miic các h9c phn trong chmmg trInh — List of Courses 6 

7.2.1. Kin thirc Gino dijc Dti cucmg 6 

7.2.2. Kin thirc Giáo due  ca só ngành và chuyên ngành 7 

8 K hoach hçc tp Curriculum 9 

8.1. K hoach h9c tp —Curriculum 9 

8.2. Các mon hçc tur  ch911 — Elective Courses 12 

9. Mo tãtóm tt ni dung các mon hçc 14 

9.1. Các mon h9c ting Vit 14 

9.2. Các mOn h9c tiêng Anh 15 

10. Dur  kin phân cOng giãng dy 32 

11. C só vt cht phc vçi dào tao  — Facilities 36 

11.1. PhOng thf nghim — Laboratories 46 

11.1.1. PhOng thI nghim hin có — Available Laboratories 46 

11.1.2. PhOng thI nghim xây mOi — New Laboratories 37 

11.1.3 Thng ké các danh muc  phOng thI nghim — List of 38 

Laboratories 

11.2. Thuvin-Library 39 



Ni dung ban hành tai  Quyët djnh so 52/2008/QD-BGDDT ngày 18/09/2008 cña Bô 

tru&ng Bt Giáo diic và Dào t.o. 
The contents are described in the Decision No. 52/2008/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.1.2. Dirô'ng lôi cách mng ella Bang Cong san Vit Nam 

Revolution Way of Vietnamese Communist Party 

S tin chi-Credits: 3 

Ni dung ban hành tai  Quyt djnh s 52/2008/QD-BGDDT ngày 18/09/2008 ella BO 

trumg B Giáo dc và Dào tao. 

The contents are described in the Decision Na. 52/2008/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.1.3. Tu' tithng H Clii Minh 

Ho Chi Minh 's Though 

S tin chi-Credits: 2 

Ni dung ban hành theo Quyt djnh s 52/2008/QD-BGDDT ngày 18/09/2008 ella 

B tmông B Giáo diic và Dào tao. 
The contents are described in the Decision No. 52/2008/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.1.4. Giáo duc th cht 

Physical Education 

S6 tin chi - Credit: 3 

Ni dung ban hành theo Quyt djrih s 3244/GD-DT ngày 12/9/1995 và Quyt djIIh 

s 1262/GD-DT ngày 12/4/1997 ella B trirng BO Giáo diic và Dào tao. 

The contents are described in the Decision No. 3244/GDDT on 12/04/199 7 of the 

Minister of Education and Training. 

9.1.5. Giáo dc quc phông 

National Security Education 

Th?yi luçmg: 165 ti& Course duration: 165 units 

NOi dung ban hành theo Quyt djnh s 81/2007/QD-BGDDT ngày 24/12/2007 ella 

BO trrncng B Giáo dyc và Dào tao. 

The contents are described in the Decision No. 81/2007/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.2. CAC HQC FRAN HQC BANG TIENG Nii 

9.2.1 ENL. TIENG ANH — ENGLISH 

S tin chI: 06 (Number of Credits: 6) 

Biêu kin tiên quyêt: Khong. 

Sinh viên duçic trang b dy di'i, thirc hành và có th sll diing thành thao nh1mg kin 

thllc ngü pháp ting Anli ca ban. Sinh viên n&m bt duçc các näng nghe hiu, thrc hành 

và sll diing tt các kS näng nay. Ngoài ra h9 có th giao tip trôi chày v các chll dê thông 



thumg. Sinh viên n.m duçic các 1c nAng d9c hiu trong tiêng Anh và lam chrçic tt cã các 

dng bài tp dc hiu. Sinh viên cO th vi& chun tr cp d câu, don van, thu tin, bài van 

theo timg dng viêt nht djnh. 

Prerequisite. None. 
Improving English skills including writing, listening, reading and speaking for 

students. Introduction of technical and major terms. Fundamental of reading scientific 

journals, articles and books. 

9.2.2. CHE2A. bA DiJ CU'ONG 1— GENERAL CHEMISTRY 1 

S tin chi: 5 TC (I\Tumber of credits: 5) 

Biêu kin tiên quyêt: không. 
Bang h thng tun hoàn, hóa h9c luçrng pháp, phirong trmnh hóa hQc, tinli cMt vt 1 

và l thuy& ciia khI; cu to nguyen tir và phân tr, lien kt hóa h9c. ThI nghim ye môi 

quan h cüa h•sô lucing tir, tInh ch.t khI, nhp mon phân tIch djnh lucmg. 
Lecture-3 hours; laboratory/discussion-4 hours. Prerequisite: Periodic table, 

stoichiometry, chemical equations, physical properties and kinetic theory of gases, atomic 

and molecular structure and chemical bonding. Laboratory experiments in stoichiometric 

relations, properties and collection of gases, atomic spectroscopy, and introductory 

quantitative analysis. 
9.2.3. CUE 2B. HOA D4J CU'€NG 2 — GENERAL CHEMISTRY 2 

S tin clii: 5 TC (Number of credits: 5) 

Diêu kin tiên quyêt: CHE2A. 
Tip ni ni dung mon h9c CHE2A. Pha ngi.mg tir và hrc ni phân tCr, nhit dng hóa 

h9c, can b.ng hóa h9c, axit, bazo, tInh tan. ThI nghim v nhit hóa h9c, c.n bang, và phân 

tIch djnh lucing sfr diing phixang pháp th tIch. 

Prerequisite: course 2A or 2AH. 
Continuation of course 2A. Lecture-3 hours; laboratory/discuss ion-4 hours. 

Condensed phases and intermolecular forces, chemical thermodynamics, chemical 

equilibria, acids and bases, solubility. Laboratory experiments in thermochemistly, 

equilibria, and quantitative analysis using volumetric methods. 

9.2.4. CHE 2C. bOA De1 CU'1NG 3— GENERAL CHEMISTRY 3 

S tin chi: 5 TC(Number of credits: 5) 

Diêu kin tiên quyêt: CHE2B. 
Tip ni ni dung cüa mon h9c CHE2B. Dng h90, din hóa h9c, cu trik và lien k& 

cüa các kim loi chuyn tip, img diing cüa cãc nguyen l tói phãn i'rng hOa h9c. ThI nghim 

gm các bài v phuang pháp thng hgp và phân tIch. 

Prerequisite: course 2B or 2BH 
Lecture-3 hours; laboratory/discuss ion-4 hours.. Continuation of course 2B. 

Kinetics, electrochemistry, spectroscopy structure and bonding in transition metal 

compounds, application of principles to chemical reactions. Laboratory experiments in 
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selected analytical methods and syntheses. 

9.2.5. ECH 80. GIII THIU NGH NGHI1P NGANH KY TIIUT HOA HQC 

CHEMICAL ENGINEERING PROFESSION 
S tin chi: 1 TC (Number of credits: 1) 

jJiêu kiin tiên quyt : Không. 
Ca hi ngh nghip va trách nhim ngh nghip di vói k su hóa hgc. Ca hi và các 

yêu cu d dào to nâng cao. Mi quan h giüa k5 thut hóa h9c vâi các van dê duo'ng di. 

Prerequisite: None. 
Lecture/discussion—i hour. Professional opportunities and professional 

responsibilities of chemical engineers. Opportunities and needs for post-baccalaureate 

education. Relationship of chemical engineering to contemporary issues.—III. (III.) 

9.2.6. ECM 5. PHAN TICH TRONG KS THUAT HOA SINH, HOA HQC vA VT 

LIJU — ANALYSIS IN BIOCHEMICAL, CHEMICAL AND MATERIAL 

ENGINEERING 

S tIn chi: 2 TC (Number of credits:2) 

Biu kin tiên quyt: CHE2B và MAT 21B (cO th h9c ng th?ñ) 

Mon hQc giüp cho sinh viên n&m b&t duçic: Phân tIch các h th6ng ma các k$' si.r hóa 

h9c va cac nhà khoa h9c 4t 1iu quan tam, các frng diing cüa phép tIch vi phân và tich phân, 

phân tIch thi'r nguyen. 
Prerequisite: Chemistry 2B (may be taken concurrently), Mathematics 21B (may be 

taken concurrently). 
Lecture/discussion-2 hours. Analysis of systems of interest to chemical engineers 

and materials scientists. Applications of differential and integral calculus. Dimensional 

analysis.—II. (II.) 

9.2.7. ECM 6. LAP TRINH MAY TINH CHO K SU HOA HQC, HOA SINH VA 

VJT LIU — COMPUTERS FOR CHEMICAL A]ND MATERIALS ENGINEERS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: MAT 21C và ECM 5. Mon h9c giüp cho sinh viên nm bt 

duçic: Các phucing pháp 1p trInh d giái các vn d trong k5' thu.t hóa hçc, hóa sinh và vt 

1iu str d1ing thut toán; các kiu 1p trInh, cu trüc dtt 1iu, lam vic vOi các danh miic, các 

ham và các quy tc; các áp diing xu.t phát tir can bang 4t 1iu, thMg kê, phucmg pháp s 

dung tin h9c d phân tIch dft 1iu sinh h9c; giâi thiu l.p trinh djnh huo'ng mic tiêu sr diving 

ngôn ngtt Java. 
Prerequisite: Mathematics 21C and course 5 

Lecture/discuss ion-4 hours.. Programming methods for solving problems in 

chemical, biochemical and materials engineering using Mathematica. Programming styles, 

data structures, working with lists, functions and rules. Applications drawn from material 

balances, statistics, numerical methods, and bioinformatics. Introduction to object oriented 

programming using Java.—III. (III.) 
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9.2.8. ENG 45. TIiNH CHAT CUA ViT LIEU — PROPERTIES OF MATERIALS 

S6 tIn chi: 4 TC (Number of credits. 4) 

Diu kin tiên quyt: MAT 21C và CHE 2A. 

Mon hoc ghuip cho sinh viên nm bt duc: TInh chat cüa vt 1iu Va quan h cüa 

chüng vri cu trcic ben trong cUa v.t 1iu. 

Prerequisite: MAT21C and CHE2A 
Material Properties and the relation between material properties and its structure. 

Introduction to Materials Science for Engineers. 5th Edition, Prentice Hall, 2000. 

9.2.9. ECH 140. PHIYc%NG PIJAP TOAN HQC TRONG K THUT HOA HQC VA 

HOA SINH — MATHEMATICAL METHODS IN BIOCHEMICAL AND 

CHEMICAL ENGINEERING 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: MAT 21B. 

Mon hçc giüp cho sinh viên n&m bt duçyc: Các phucmg pháp toán h9c dê giái các 

vn d trong k thu.t hóa h9c và hóa sinh vâi nhn manh  v các hin tixcing vn chuyn; các 

chui Fourier và phân tách các bin; the v.n d giá trj riêng Sturm-Liouville; các bin di 

trnmg t%r; phan tIch sirc cang; the phuang pháp sai s xác djnh d giãi các bài toán khukh 

tan phii thuc thai gian. 

Prerequisite: Mathematics 22B. 

Lecture/discussion-4 hours. Mathematical methods for solving problems in 

chemical and biochemical engineering, with emphasis on transport phenomena. Fourier 

series and separation of variables. Sturm-Liouville eigenvalue problems. Similarity 

transformations. Tensor analysis. Finite difference methods for solving time-dependent 

dffusion problems. Not open for credit to students who have completed course 159.—I. (ur) 

9.2.10. MAT 21A. PHEP TIINU 1— CALCULUS 1 

S tin chi: 4 TC (Number of Credits: 4) 

Diêu kin tiên quyêt: không Co. 
Mon h9c giüp cho sinh vien nrn bt duçic: Ham s6, giâi han,  lien tiic; d dc và d 

1ch; 1.y vi phân cüa các ham dai s và siêu vit; üng dicing cho chuyn dng, gia tang tçr 

nhiên, ye d thj và circ trj cüa ham s; các ham vi phân; qui te Hopital. 

Prerequisite. None. 
Lecture-3 hours; discussion—i hour. Functions, limits, continuity. Slope and 

derivative. Derentiation of algebraic and transcendental functions. Applications to 

motion, natural growth, graphing, extrema of a function. DfTerentials. L 'Hopital's rule. 

9.2.11. MAT 21B. PHEP T!NH 2—CALCULUS 1 

S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyêt: MAT 21A. 

Mon h9c giüp cho sinh viên nm Mt duqc: Dinh nghTa tIch phân xác djnh, dinh 1 co 

bàn cüa phép tIuh tIch phân và vi phân, các cong ngh tInh tIch phân; áp ding tInh din tich, 
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th tIch, chiu dài cung, giá trj trung binh cüa ham s, tIch phân không chinh, b m.t cña 

vông quay. 

Prerequisite: MAT2JA 
Continuation of course 2]A. Definition of definite integral, fundamental theorem of 

calculus, techniques of integration. Application to area, volume, arc length, average of a 

function, improper integral, surface of revolution. 

9.2.12. MAT 21C. PHEP TJNH 3— CALCULUS 1 

S tin clii: 4 TC (Number of credits: 5) 

Diu kin tiên quyt: MAT 21B. 

Mon hçc giüp cho sinh viên nm bt dirge: Chui, cp s6, kim tra d hOi  tii, các khai 

trin Taylor, d.o ham riêng phn, vi phâri toàn ph.n; áp dmg vâi các vn d circ dai  và circ 

tiu cüa hai hay nhiu bin, d.i s véc-tcy, phép tInh véc-ta, các trtthng véc-tG và vô huthig. 

Prerequisite: course 16C, 17C, 21B, or 21BH 

Lecture-3 hours; discussion—i hour. Continuation of course 21B. Sequences, series, 

tests for convergence, Taylor expansions. Vector algebra, vector calculus, scalar and vector 

fields. Partial derivitives, total dfferentials. Applications to maximum and minimum 

problems in two or more variables. Applications to physical systems. 

9.2.13. MAT 21D. PHAN TICH VEC-Ta — VECTOR ANALYSIS 

S tIn chi: 4 TC (Number of credits. 4) 

Diu kin tiên quyt: MAT 21C. Mon h9c giüp cho sinh viên nm bt dirge: Các tich 

phân xác djnh trên mtt ph.ng và cá vCing lien tiie trong các h t9a d khác nhau; tIch phân 

dLthng và tIch phân mat; djnh 15' Green, dnh 15' Stoke và djnh 15' phân ks'. 

Prerequisite: course 21C or 21CH 

Lecture-3 hours; discussion—i hour. Continuation of course 2iC. Definite integrals 

over plane and solid regions in various coordinate systems. Line and surface integrals. 

Green theorem, Stoke theorem, divergence theorem.—I, II, III. (I, II, III.) 

9.2.14. MAT 22A. DAI sO TUYEN TIINH — LINEAR ALGEBRA 

S tIn chi: 3 TC (Number of credits: 3) 

Diu kin tiên quyt: Sinh viên phâi h9c xong 9 tin chi v toán hçc di h9e và k 

thut ho.c eO hiu bit v Matlab. 
Mon h9c giüp cho sinh viên nm b.t dirge: Ma tr.n và bin di tuyn tInh, eác djnh 

thirc, eáe giá trj riêng, cáe véc-t riêng, tim dung chéo, tim thra s& 

Prerequisite: nine units of college mathematics and Engineering 6 or knowledge of 

Matlab or course 22AL (to be taken concurrently). 

Lecture-3 hours. Matrices and linear transformations, determinants, eigenvalues, 

eigenvectors, diagonal ization, factorization. Not open for credit to students who have 

completed course 67.—I, II, III. (I, II, III.) 

9.2.15. MAT 22B. FHIIONG TRINH VI PHAN — DIFFERENTIAL EQUATIONS 

S tin clii: 3 TC (Number of credits: 3) 
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Biu kiin tiên quyt: MAT 21C và MAT 22A. Mon h9c giüp cho sinh viên nm bt 

thxac: Cách giài các phuang trinh vi phân ca bàn. 

Prerequisite: courses 21C; 22A or 67. 

Lecture-3 hours.. Solutions of elementary differential equations. I, II, III. (I, II, III.) 

9.2.16. PHY 9A. VIT LY CO BIEN 1— CLASSICAL PHYSICS 1 

S tin chi: 5 TC (Number of credits: 5) 

Diu kiin tiên quyt: MAT 21B. 
Mon h9c giüp cho sinh viên n.m bt dugc: Giâi thiu các ca s& chung và các phucng 

pháp duçic s1r dicing trong khoa hQc 4t 1 và các chuyên ngành k thut; ca h9c cô diên. 

Prerequisite: Mathematics 21B. 

Lecture-3 hours; laboratory-2. 5 hours; discussion—i hour. Introduction to general 

principles and analytical methods used in physics for physical science and engineering 

majors. Classical mechanics. 

9.2.17. PHY 9B. VT L CO JMEN 2— CLASSICAL PHYSICS 2 

S tin chI: 5 TC (Number of credits: 5) 

Diu kin tiên quyt: Sinh viên phài h9c xong PHY 9A, MAT 21C Va MAT 21D (co 

t1i hçc dng thai). 
Mon h9c giüp cho sinh viên nm bt di.rc: Ca h9c chit lông, nhit dng hçe, hin 

tlxclng song din lu, quang h9c. 
Prerequisite: course 9A, Mathematics 21C, 2iD (may be taken concurrently) 

Lecture-3 hours; laboratory 2.5 hours; discussion—i hour. Continuation of course 

9A. Fluid mechanics, thermodynamics, wave phenomena, optics. 

9.2.18. PHY 9C. VT LY cO BBN 3— CLASSICAL PHYSICS 3 

S tin chi: 5 TC (Number of credits: 5) 

Diu kin tiên quyt: PHY 9B, MAT 21D và MAT 22A (co th h9c dng th?i). 

Mon h9c giCip cho sinh viên nrn b.t duçic: Din và ti.'x tInh, bao gm các mach din và 

các phithng trinh Maxwell. 
Prerequisite; course 9B, Mathematics 2iD, 22A (may be taken concurrently). 

Lecture-3 hours; laboratory-2.5 hours; discussion—i hour. Electricity and 

magnetism including circuits and Maxwell's equations. 

9.2.19. CHE 128A. HOA HUU CO' 1—ORGANIC CHEMISTRY I 

S tin chi: 3 TC (Number of credits: 3) 

Diu kin tiên quyt: CBE 2C vâi dim thi dt tr C tth len. 

Mon h9c giüp cho sinli viên nm bt duc: Các khái nim ca bàn cUa hóa hüu ca vâi 

sir tp trung vào hóa 1p th và hóa h9c cüa các hydrocacbon. 

Prerequisite: course 2C with a grade of C or higher; chemistry majors should enroll in 

course i29A concurrently. 

Lecture-3 hours. Introduction to the basic concepts of organic chemistry with 

emphasis on stereochemistry and the chemistry of hydrocarbons. Designed primarily for 
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majors in chemistry.—I, Ii (I, II.) 

9.2.20. CHE 128B. HOA Hiru 2— ORGANIC CHEMISTRY 2 

S tin chi: 3 TC (Number of credits: 3) 

Diêu kin tiên quyêt: CHE 128A. 
Mon hçc giüp cho sinla v18n nm bt duçic: Cc phãn ng th vOng thorn Va cht béo, 

các phãn rng tách 1°ai,  các hcp chit cacbonyl; ap diing cüa phixcing pháp quang ph trong 

hóa hüu Ca. 
Prerequisite: course 128A or consent of instructor, course 129A strongly 

recommended; chemistry majors should enroll in course 129B concurrently. 

Lecture-3 hours. Continuation of course 128A with emphasis on aromatic and 

aliphatic substitution reactions, elimination reactions, and the chemistry of carbonyl 

compounds. Introduction to the application of spectroscopic methods to organic 

chemistry.—II, III. (II, III.) 

9.2.21. CHE 129A. Tifi NGHI]M HOA ffUU W — ORGANIC CHEMISTRY 

LABORATORY 

S tin chi: 2 TC (Number of credits: 2) 

Diu kiin tiên quyt: CUE 2C và CUE 128A (co th hçc dng th?i). 

Mon hc giUp cho sinh viên nm bt duçic: Các cong ngh thI nghim hóa htru ca; các 

phixong pháp tãch và tinh ch các hçrp ch.t hru cor. 

Lecture—i hour; laboratory 3 hours. Prerequisite: course 2C with a grade of C or 

higher; course i28A (may be taken concurrently). Introduction to laboratory techniques of 

organic chemistry. Emphasis is on methods used for separation and purflcation of organic 

compounds.—I, II. (I, II.) 

9.2.22. ECH 51. CAN BNG V4T LIEU — MATERIAL BALANCES 

S tin chI: 4 TC(Number of credits: 4) 

Diu kin tiên quyt: MAT 21D. 

Mon h9c giüp cho sinh vien nm bt thrçic: Ap diing cüa djnh 1ut bão toàn khi hrcmg 

cho các h mt va nhiu c.0 ti trong tInh toán cáo qua trinh hóa h9c; nghiên citu cáo qua 

trinh gián doan, ni:ra gián dotn và lien tijc bao gm truyn ch.t, thay di pha, hóa luçmg 

pháp va phãn irng hóa h9c. 

Prerequisite: Mathematics 2iD. 
Lecture-4 hours. Application of the princzple of conservation of mass to single and 

multicomponent systems in chemical process calculations. Studies of batch, semi-batch, and 

continuous processes involving mass transfer, change ofphase, stoichiometry and chemical 

reaction. Not open for credit to students who have completed course 151.—Il. (II.) 

9.2.23. CHE 110A. HOA L 1— PHYSICAL CHEMISTRY 1 

S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyêt: CUE 2C, MAT 21C và 1 näm vt 1 dti h90. 

21 



Mon hoc giip cho sinh vien nm bt duçic: Các nguyen 19 co bàn cüa cc hçc luçmg tcr 

va ap dung cüa chüng cho các he nguyen tr và phân tcr; cac dnh d và dinh 19 chung, 

phircmg trinh Schrodinger, ht nhó trong hop, may giao dng hOa am, rotato c djnh, nguyen 
tü hidro, phucmg pháp bin sé,, 19 thuyêt nhiêu, nguyen tr nhiêu din tir, phân tcr 2 nguyen 

tr dng và dj nhân; quang ph. 
Prerequisite: course 2C, Mathematics 16C or 2iC, one year of college physics. 

Lecture-3 hours; discussion—i hour. Introduction to the postulates and general 

principles of quantum mechanics. Approximations based on variational method and time 

independent perturbation theory. Application to harmonic oscillator, rigid rotor, one-

electron and many-electron atoms, and homo-and hetero-nuclear diatomic molecules.—I, 

III. (I, III.) 
9.2.24. CHE 11OB. HOA LY 2 — PHYSICAL CHEMISTRY 2 

Si tin chi.: 4 TC (Number of credits: 4) 

Diu kin tiên quyêt: CHE 1 bA. 
Mon h9c giüp cho sinh viên nm bt &rcic: L9 thuy& nhóm, ap di.ing cña GO! h9c hrcmg 

tCr cho phân tCr nhiu nguyen tCr và quang ph phãn tü 1irc tixang tác phân t1, ch.t khI, phân 

b& dng  bO, ham chia cit. 
Lecture-3 hours; discussion—i hour. Prerequisite: course 11OA. Group theory. 

Application of quantum mechanics to polyatomic molecules and molecular spectroscopy. 

Intermolecular forces and the gas, liquid and solid states. Distributions, ensembles and 

partition functions. Transport properties.—I, II. (2;  II.) 

9.2.25. CHE115. PHAN TICH DVNG CTJ - INSTRUMENTAL ANALYSIS 

S tin ch'i: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: CHE1 lOB. Mon h9c giüp cho sinh viên nm b&t duçic: L9 

thuyt va k thut phan tIch diing trong phOng thI nghim trong hóa phn tIch và boa 19. Các 

phrnmg pháp xi:r 19 s 1iu nâng cao. Ph.n tIch sü dyng phumig pháp Fourier Transform, 

may sac k9, s.c k9 lông... 
Lecture-2 hours; laboratory-6 hours. Prerequisite: courses ii OB (may be taken 

concurrently) or 107A-107B. Intermediate theory and laboratory techniques in analytical 

and physical chemistry. Advanced data analysis methods and goodness-of-fit criteria. 

Fouriertransform spectroscopic methods and instrumentation. Mass spectrometry. 

Electrochemistry. Liquid chromatography. GE credit: Wrt.—I, Ii (I, II.) 

9.2.26. ECH 141. Ci HQC CHAT LÔNG CHO CAC K'c? SU HOA HQC VA HOA 

SINH — FLUID MECHANICS FOR BIOCHEMICAL/CHEMICAL ENGINEERS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyêt: ECH 140. 
Mon hQc giñp cho sinh viên nm bt duçic: Co si và áp ding cüa co hçc chat lông 

trong k thuât hóa hoc và hóa sinh; thüy tinh hçc; sic cäng và dnh 1ut Newton ye d nhó't; 

rit ra các phuong trinh Navier-Stokes ttir các dinh 1u.t Ca hçc cña Euler; dOng chây xoáy Va 
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chây dông 1 phuong; thng dng lung và can bang näng lugng co' hçc; thuyt lrp biên, 

dOng cháy vci sé Reynolds thp. 

Prerequisite: Course 140. 
Lecture/discuss ion--4 hours. Princzpies and applications of fluid mechanics in 

chemical and biochemical engineering. Hydrostatics. The stress tensor and Newton 's law of 

viscosity. Derivation of the Navier-Stokes equations from Euler 's laws of mechanics. One-

dimensional laminar and turbulent flows. Macroscopic momentum and mechanical energy 

balances. Boundary layer theory. Low Reynolds number flow. Not open for credit to 

students who have completed course 150B.—II. (II.) 

9.2.27. ECH 142. TRIJYEN NIII]T CHO CAC KI SIX HOA HQC VA HOA SINH — 

HEAT TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS 

S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyêt: ECH 51 (dt dim C- hoc t& ho'n) và ECH 141. 

Mon h9c giüp cho sinh viên n.m b.t duçic: Dn nhit, di lixu và birc xt nhit khi :ap 

diing cho ngành k5 thi4t hóa h9c và hóa sinh; thành 1p các phixo'ng trinh Ca näng và nhit 

näng; các lcp biên nhiêt; can bang vi mô; các áp diing cüa truyn nhit trong dtx?ng ng, cãc 

kênh và các vOng th hçip Va phân tIch các thit bj truyn nhit. 

Prerequisite: course 51 with a C- or better, course 141 

Lecture/discussion-4 hours. Conduction, convection, and radiation of thermal energy 

in applications to chemical and biochemical engineering. Derivation of thermal and 

mechanical energy equations. Thermal boundary layers. Macroscopic balances. 

Applications: heat transfer in tubes, channels, and integrated circuits, and analysis of heat 

exchangers. Not open for credit to students who have completed course 153.—Ill. (III.) 

9.2.28. ECH 143. TRUYEN CHAT CHO CAC Kc-  SIX HOA HQC vA HOA SINH — 

MASS TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS 

S tin chi: 4 TC (Number of credits.' 4) 

Biu kin tiên quyt: ECH 51 (dat dim C- hoc t& hcm) và ECH 141. 

Mon h9c giüp cho sinh viên nm bt dirçc: Thành lap các phucmg trinh báo toàn loài 

miêu tã truyn chat khuch tan và dói hru; djnh luat Fick và phucrng trinh cci ban Stefan-

Maxwell; h s truyk cht; truyM chit nhiu cu tir qua b mt khIl lông; các áp ding bao 

gm qua trInh say, cáe phãn 1mg hóa h9c và phân tách màng. 

Prerequisite: course 51 with a C- or better, course 141 

Lecture/discuss ion-4 hours.. Derivation of species conservation equations describing 

convective and diffusive mass transfer. Fick's law and the Stefan-Marwell constitutive 

equations. Mass transfer coefficients. Multicomponent mass transfer across gas/liquid 

interfaces. Applications include drying, heterogeneous chemical reactions, and membrane 

separations.—III. (III.) 

9.2.29. ECH 146. BONG HQC HOA HQC VA KI THUT PHAN NG — 

CHEMICAL KINETICS AND REACTION ENGINEERING 
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s6 tin chi: 5 TC (Number of credits: 5) 

Biu kin tiên quyt: ECH 143 vàECH 152B. 
Mon hçc giñp cho sinh viên nm b.t dugc: Ap diing các ca s cüa dng h9c, truyên 

nhit và truyn chit trong phân tIch và thit k h thng phãn iimg hóa hçc. 

Prerequisite: Course 143 and 152B. 
Lecture/discussion-5 hours. Application of principles of kinetics, heat, and mass 

transfer to the analysis and design of chemical reaction systems. Not open for credit to 

students who have completed course 156B.—II. (II.) 

9.2.30. ECH 152A. NHIT BONG HQC K THUJT HOA HQC — CHEMICAL 

ENGINEERING THERMODYNAMICS I 

s6 tin chi: 3 TC (Number of credits: 4) 

Biêu kin tiên quyt: ECH 51 và CHE 110 A. 

Mon hçc giüp cho sinh viên nm bt duçic: Ap diing các ca s& ci:ia nhit dng hçc cho 

cac qua trinh hóa h9c. 

Prerequisite: course ECH 51 and CHE] JOA 
Lecture-3 hours.. Application ofprinczples of thermodynamics to chemical processes. 

9.2.31. ECH 152B. NHIT BQNG HOC K TIIU4T HOA HOC — CHEMICAL 

ENGINEERING THERMODYNAMICS 2 

S tIn cM: 3 TC (Number of credits: 3) 

Biu kin tiên quyt: ECH 152A. 

Mon bce giüp cho sinh viên n.m bt duqc: Ap diing các c s eüa nhit dng he cho 

các qua trInh hóa hçe. 

Prerequisite. course 152A. 
Lecture/discussion-4 hour. Continuation of course 152A. Not open for credit to 

students who have completed Engineering 105.—Ill. (III.) 

9.2.32. ECH 155A. TilT NGHIM K'c TH1JJT HOA HQC 1 — CHEMICAL 

ENGINEERING LABORATORY 

S tin chi: 4 TC (Number of credits: 4) 

Biu kin tiên quyt: ECH 141, ECH 142 và ECH 143 (có th hc ng thii) và phãi 

thOa man yêu cu tiêng Anh. 
Mon hc giüp cho sinh viên n.m bt di.rçic: Các thc nghim trong phOng thi nghim 

cüa các hin Piçcng vn chuyn, dng hçe và nhit dng hc hóa hoe. 
Prerequisite: courses 141, 142, and 143 (may be taken concurrently); satisfaction of 

the upper division English composition requirement. 
Laboratoiy-6 hours; discussion—i hour; term paper. Open only to majors in 

Chemical Engineering, Chemical Engineering/Materials Science, Biochemical Engineering, 

Biomedical Engineering, and Biological Systems Engineering. Laboratory experiments in 

transport phenomena, chemical kinetics, and thermodynamics. GE credit: Wrt.—I, II. (I, II.) 
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9.2.33. ECH 155B. THI NGH1M K TIIIJJT HOA HQC 2 — CHEMICAL 

ENGINEERING LABORATORY 2 

S6 tin chI: 4 TC (Number of credits: 4) 

Biêu kiin tiên quyêt: ECH 141, ECiET 142 và ECH 143 (co th h9c dng thO'i) và phãi 

thOa mn yêu cu ting Anh. 
Mon h9c gi11p cho sinh viên n.m bat duçc: Các thc nghim trong phông thI nghim 

üa các hiên tuçrng van chuyn, dng h9c và nhit dng hçc hóa h9c.Mçic dich cüa mon h9c 

là giri thiu cho sinh viên các thu thp s 1iu, phân tIch thirc nghim, giài thIch và sir dyng 

s lieu thirc nghim cho thit k thit b. 
Prerequisite: courses 143 (may be taken concurrently), 155A, satisfaction of the upper 

division English composition requirement. 
Laboratory --6 hours, discussion—i hour; extensive writing—i hour. Open only to 

majors in Chemical Engineering, Chemical Engineering/Materials Science, Biochemical 

Engineering, Biomedical Engineering, Food Engineering, and Biosystems Engineering. 

Continuation of course 155A. Laboratory experiments in transport phenomena, chemical 

kinetics, and thermodynamics. GE credit: Wrt.—II, III. (11, III.) 

9.2.34. ECH 157. BONG HQC vA DIEU KEIIEN QUA TRINH — PROCESS 

DYNAMICS AND CONTROL 

S tin cM: 4 TC (Number of credits: 4,) 

Biêu kiin tiên quyt: ECH 140. 
Mon h9c gi1p cho sinh viên nm bt di.rçc: Các Co si cüa mô hinli hóa dng hçc cUa 

các qua trInh hóa h9c. Thit k và phân tIch diu khin ngi.rçlc c din cãc qua trinh hóa hçc. 

Prerequisite: course 140. 
Lecture/discussion-4 hours. Fundamentals of dynamics and modeling of chemical 

processes. Design and analysis offeedback control of chemical processes.—I. (I.) 

9.2.35. ECH 158A. THIET KE vA PHAN TICH QUA TRINH 1— PROCESS DESIGN 

AND ANALYSIS 1 

S tin cM: 4 TC (Number of credits: 4,) 

Biu kin lien quyt: ECH 142 và ECH 143. 

Mon h9c giUp cho sinh viên nim bt &rqc: Thi& k và sang tao san ph.m và qua trinh; 

tfnh toãn và dir báo chi phi; cong ngh phân tIch igi nhun; ti uu hóa các so d dông qua 

trInh. 

Prerequisite: courses 142 and 143. 
Lecture-4 hours. Process and product creation and design. Cost accounting and 

estimation. Profitability analysis techniques. Optimization ofprocessflowsheets.—I. (I.) 

9.2.36. ECH 158B. THIET K vA PHAN TICH QUA TRTNH 2 —PROCESS DESIGN 

AND ANALYSIS 2 

(Process Design and Analysis 2) 

So tin chi: 4 TC (Number of credits: 4) 
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Diu kin tiên quyêt: ECH 158A. 
Mon h9c giñp cho sinh viên nm bt dixqc: Thit k chInh xác và la chçn thit bi, qua 

trIuh hóa hçc; tang hçTp h théng phân tách và thit bi phàn üng, tIch hcp näng luçmg Va 

nhit 
Prerequisite: course 158A. Lecture-4 hours. 
Heuristic and rigorous design of chemical process equzpment. Synthesis of reactor and 

separation networks, heat and power integration.-11. (Ii) 
9.2.37. ECH 158C. DL' AN THIET KI NHA MAY — PROCESS DESIGN AND 

ANALYSIS 3 

Plant Design Project 

So tIn ch: 4 TC ('Number of credits: 4) 

Biu kin tiên quyt: ECH 158B. 
Mon h9c giüp cho sinh viên n&m b.t duçc: Thit k trn1ng qua. trInh hóa hçc và hOa 

sinh; thit k& tInh chi phi và phãn tIch igi nhun cüa các nhà may hoàn chinh; sir diing các 

Cong ci thi& k CO trq giüp may tInh. 
Prerequisite: course 158B or 161C Laboratory/discussion-2 hours; project.. 

Conceptual design of chemical and biochemical processes. Design, costing and 

profitability analysis of complete plants. Use of computer-aided design techniques.—III. 

9.2.38. BIS 102. CONG NGH1 SINH HOC — STRUCTURE AND FUNCTION O 

BIOMOLECULES 

S tIn chi: 3 TC (Number of credits: 3) 

Diêu kin tiên quyêt: CHE 2C. 
Mon h9c giüp cho sinh viên n.m bt duqc: Các CU true phân tCr, tp trung vào protein 

và t.p hçip các siêu phân tcr; day là cách tip en th hqp ctn hóa sinh và sinh hQc t bào. 

Prerequisite: course CHE 2C. Laboratoiy/discussion-2 hours; project. 

Molecular structure of protein and super-molecular clusters. Conceptual design of 

chemical and biochemical processes. Design, costing and profitability analysis of complete 

plants. Use of computer-aided design techniques.—III. (III.) 

9.2.39. CHE hOC. HOA LY 3— PHYSICAL CHEMISTRY 3 

S tin chi: 4 TC (Number of credits: 3) 

Diêu kin tiên qiiyêt: CUE 11OB. 

MOn h9c gii:ip cho sinh viên ntm bt dixcic: Phát trin và áp dung cac nguyen 15' cu bàn 

eüa nhit dng hçc va nhit dng h9e thMg kê; dng h9c hóa h9c, các djnh lu.t the d ding 

cho các phãn frng hóa hçc và cci ch phãn img. 

Prerequisite: course J1OB. 
Lecture-3 hours; discussion—i hour. Development and application of the general 

principles of thermodynamics and statistical thermodynamics. Chemical kinetics, rate laws 

for chemical reactions and reaction mechanisms—Il, III. (71, III.) 
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9.2.40. ECH 144. LU'U BIEN HQC VA CII BIN POLIME — RHEOLOGY AND 

POLYMER PROCESSING 

S tin chi: 3 TC (Number of credits: 3) 

Diu kiin tiên quyt: ECH 141. 
Mon h9c giüp cho sinh viên nm bt dirçc: Bin dung khi 1rc kéo n dlnh, không on 

djnh và các dOng chày gin; các mô hInh ca bàn dan hi tuyn tInh và phi tuyn; co s cña 

tmnh trung tInh cña vt 1iu và sir thia nh.n các phumig trinh co bàn; gii thiu các qua trmnh 

co bàn trong chë bin polime. 

Prerequisite: Course 141. 
Lecture/Discuss ion-3 hours. Deformation in steady shear, unsteady shear, and 

elongational flows. Linear and non-linear viscoelastic constitutive models. The principle of 

material indfference and admissibility of constitutive equations. Introduction to the unit 

operations of polymer processing. Not open for credit to students who have completed 

course 150C.—III. (III.) 

9.2.41. ECH 160. CAC NGUYEN TAC C BAN CUA sAN XUAT SINH HOC — 

FUNDAMENTALS OF BIOMANUFACTUR1G 

S! tin chi: 3 TC (Number of credits: 3) 

Diêu kin tiên quyt: BIS 102. 
Mon hçc gii'lp cho sinh viên nm bt duge: Các co si cüa san xut bang thit bj phàn 

üng sinh h9c (thi1ng vi sinh) qui mô iOn cüa sir chuyn hóa ehtt, enzin và các protein tái to 

hqp; phát trin mach, chui t bào; thit k, diu khin và ho.t dt)ng cUa thit bj phãn irng 

sinh hoc; phiic hi san xut và tinh ch; tInh kinh t cUa san xu.t sinh h9c. 
Prerequisite: Microbiology 102, Biological Sciences 102 or Animal Biology 

102.Lecture-3 hours. 
Principles of large scale bioreactor production of metabolites, enzymes, and 

recombinant proteins including the development of strains/cell lines, fermentor/bioreactor 

design, monitoring and operation, product recovery and purification, and biomanufacturing 

economics. Not open for credit to students who have completed course 161C or both 161A 

and 161B; only two units of credit to students who have completed either course ]61A or 

161B.—McDonald 
9.2.42. ECH 161A. NGUYEN TAC C BAN TRONG Kc THUJT HOA SINII — 

BIOCHEMICAL ENGINEE1UNG FUNDAMENTALS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: CHE 128A, MAT 22B và BIS 102. 

Mon h9c giüp cho sinh viên nm bt duqc: f)ng h9c các qua trmnh sinh h9c; thi& k Va 

hot dong cüa các thit bi phãn mg sinh h9c; các hin tl.rçTng van chuy trong các các thiêt 

bi phàn irng sinh hçc; nuôi cy t bào dng vat, thirc vat và vi sinli vat. 
Prerequisite: CHE 128A, M..4T22B, BIS 102 (or consent of instructor). 

Lecture/discussion-4 hours. 

27 



Biokinetics; bioreactor design and operation; transport phenomena in bioreactors; 

microbial, plant, and animal cell cultures.-11. (II.) 

9.2.43. ECH 166. XUC TAC — CATALYSIS 

So tin chi: 3 TC (Number of credits: 4) 

Diu kin tiên quyêt: ECH 146. 

Mon h9c giip cho sinh viên nm bt dixçic: Cãc ca s cña xüc tãc dira trên tng hcp các 

ca s ca hóa 1, hóa hthi Co và hóa vô co; dng h9c hóa h9c và k thut phàn g hóa h9c; 

xiic taG trong dung djch; xüc tác bi enzin; xüc tác trong các polime cO khã nng cäng 

phng; xüc tác trong các thng nhO (zeolit); xüc tác trên b mat. 
Prerequisite: course 146 (may be taken concurrently) or consent of instructor. 

Principles of catalysis based on an integration of principles of physical, organic, and 

inorganic chemistry and chemical kinetics and chemical reaction engineering. Catalysis in 

solution; catalysis by enzymes; catalysis in swellable polymers; catalysis in microscopic 

cages ('zeolites,); catalysis on surfaces.—". (II.) 

9.2.44. ECH 170. H1N TIfQNG BE M4T vA KIEO TV — INTRODUCTION TO 

COLLOID AND SURFACE PHENOMENA 

Si tin chI: 3 TC (Number of credits: 3) 

Diêu kin tiên quyêt: CHE 1 1OA. 
Mon hçc giüp cho sinh viên nâm bt d.rçc: Giài thiu hành vi cüa các b mt và các h 

phân tan; các co s dirge áp diing d giãi quyt cáe vn d trong hóa keo. 

Prerequisite: Chemistry 110A. 
Lecture-3 hours. Introduction to the behavior of surfaces and disperse systems. The 

fundamentals will be applied to the solution of practical problems in colloid science. The 

course should be of value to engineers, chemists, biologists, soil scientists, and related 

disciplines.-111. (III.) 
9.2.45. EMS 147. NGUYEN LY KHOA HQC VT LI1U POLIME 

— PRINCIPLES 

OF POLYMER MATERIAL SCIENCE 

S tin chi: 3 TC (Number of credits: 3) 

Biêu kin tiên quyêt: ENG 45. 

Mon h9e gip cho sinh viên nm b&t dirge: Giâi thiu các nguyen tc Co ban cüa khoa 

hgc polime bao gm c.0 triic và tng hçip polime; các Co ch polime hóa, cáo 1oti polime, 

cáo tInh chAt va phàn img cüa polime; hInh thai, urn bin va dc tInli ei:ia pc.lime; ch bin 

poliine. 
Prerequisite: chemistry through organic or Engineering 45, introductory physics 

sequence. 
Lecture-3 hours. Basic principles of polymer science presented including polymer 

structure and synthesis; polymerization mechanisms, polymer classes, properties, and 

reactions; polymer morphology, rheology, and characterization; polymer processing. (Same 

course as Fiber and Polymer Science 100.) —II. (II.) 
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9.2.46. EMS 172. CAC TINE CflAT
QUANG 

vA T CUA VT LIU — 

ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF MATEALS 

S tIn chi: 4 TC umber of credits. 4) 

DiU in tiên quyt 
ENG 45 và cô kin thC

thut, vt 1, hóa hpe. 

Mon hçc giüp cho sinh viêfl 
nm bt duc Cãc tinh chat din, quang và ca vt 1iu 

lien quan dn CU 

trc và x 1 vt lieu rn; càc c s 4t 1 giüp hiU bit tmn chit cüa kim 

1oi, cht bàn din, gm và các chit rn vô dnh hInh; âp dng cüa càc 1oi vt lieu trong 

perequiSit
ngifleerlfl 45, upper division 

8tanding in engineerg physiç5 
thi4t. 

chemist, or geOlO 
Lecture-3 hours; discUS5i0fl1 hour.. Electr0

optical and magnetic p
roperties of 

materials as related to 
structure and proce

ssing of solid state materials. Phy5ic principles 

for nderstan the pr
operties of metals, semicoflduct0rs ceramics, and amorphous 

solids and the applications of 
these materials in gineerg._L 

9.2.47. EMS 172L. Thi NGrnMT

CT N, QIJANG vA T CUA VT 

LIEU — ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF 

MATERIALS LABORATORY 

S tIn clii: 2 TC 
(Number of credits: 2) 

MêU k14n tiêu quyêt 
EMS 172 (CO th bQc song song). 

Mon bçc gip cho sigh vjêfl
bt dixqc DiU tra thc nghim 

cãC tthh chit difl, 

quang vä ca vt 1iu 1 tbut; quafl b c bàn giüa 
CU trc vi mô Va finh chit; ãnh 

hung cüa CC qua trin thc d dn qua tri phát trin CU tc vi mô va tIn cbt. 

p requ
iszte: course 172 (concurrent enrollment recommended). 

LabOrat0rY3 hours; lecture/b0t0l hour. Experimental 

jestigati0n of 

electronic, optical and magnetic p
r
operties of engineering materials, 

emphas ig the 

funda
mental relationship bthveen 

mic
rOstr ture and properties as well as the influence of 

rate processes on the e
volution of the micros tructure and properties. GE credit: Wrt.1. 

9.2.48. EMS 180. VT LIEU TRONG TmT K TUUT MATELS IN 

ENGINEERING DESIGN 

S tin clii: 4 TC (Number of credits: 4) 

TMu ldn tiên quyet 
ENG 45 và có ldn thxc v k thut. 

Mon hçc gip cho sinh viên n&m bt dugc Xem xót 
t1 

luqng vic la chQn vt liU 

cho CáC 
áp dng thut tbào 1un quafl h gifla 

CàC 
thông s thi& k và tinh cbt cüa vt 

lieu; 

ành hung cña qua trinh ch bin và each cb to dn tinh chit cüa kim loi, gm, 

polime và comP0Sit lien quan dn qua trlh thiêt k dng b. 
prerequiSite ngifleening45 and upper division 

5tanding in ngineenmn 

Lecture3 hours; lecture/d15 55i0fl1 hour. Quantitative treatment of materials 

selection for ngineermn applicati0ns. Discussion of the relationship between design 

parameters and materials properties. Emphasis on the influence of 

proceS5in and 
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fabrication on the properties of metals, c
eramics, polymers and composites as related to the 

overall design process. Not open for credit to 
students who have completed course 140. 

(Former course 140.) GE credit: Wrt.—IIL 
9.2.49. EMS 181. CUE TiO VT LIEU — MATERIAL PROCESSING 

S tin clii: 4 TC (Number of credits: 4) 

Diêu ki'n tiên quyêt 
ENG 45 và có kin thc v k thut, vat 1, hóa hoc. 

Mon h9c giñp cho sinh viên n&m b&t duqc: 
Ap 

dung ca các c s cña can bang pha, 

pJit dng h9c và dng h9c hóa hçc dn ch to vt 1iu; ành hug ca các bin x 1 den 
quan h tinh cht cu trüc; các nguyen tc c bàn ca các qua inh ch to các vat 1iu 

din, quang, cu tc và chc näng. 

PrerequiSite Engineering 45; upper division standing in engi fleertng physics, 

chemisti)', or geology. 
Lecture3 hours; lecture/di5sSi0fll hour. Principles of phase equilibr 

thermodynamics and reaction kinetics applied to materials 
processing. Efftcts ofprocessing 

variables on the structurePr0Pe
relationship. Fundamentals of the anufactUr1ng 

processes for electronic, optical functional and structural materials. GE credit: Wrt.—II. 

9.2.50. EMS 182. pHA]4 TICIL SAl hONG 
— FAILURE ANALYSIS 

S tIn clii: 4 TC ('Number of credits: 4) 

fliu kin tiên quyt 
ENG 45 và có kin thrc v khoa bQc và k thuat. 

Mon hçc giüp cho sinh Viêfl n&m bt dugc: Phân tIch each ma v3t 1iu b sai hông; ãnh 
hug cüa nhit d, bin dng co hc và an mOn dn tinh chat cUa vat 1iu; bin 1un Va các 

phuong pháp d kim tra các sai hông cña vat 1iu bao gm kinli hin vi quang h9c, phan 

tich tia X và kInh hin vi din quét. Diu tra cãc vn d thc t. 

PrereqUiSite Engineering 45, upper division s
tanding in science or engineering. 

Lecture-3 hours; lab orat01Y3 hours. Analysis of the way materials fail. Effects of 

temperature, mechanical deformation and corrosion on the properties of materials. 

Forensics and
hodol0gs for jnvestigating failures of materials including optical 

microscopy, x-ray analysis and 
scanning electron microscopy. J

nvestigation of practical 

problems. Only 1 unit of credit to students who have completed course 148. 

9.42.51. ADECII 01. IIOA UOC DAU MO 
— CHEMISTRY OF PETROL -

So tIn clii: 4 TC (Number of credits: 4) 

Diêu kin tiên quyêt CHE 2C và CHE 128B. 
Mon hçc gip cho sh viên nm b&t dugc: Du I và cong nghip du khI; bàn Mt 

hOa h9c ca du mO và 1 nhiên;
tinh cMt bOa 1 quan tr9ng; nhng qua trnh ch 

bin hóa h9c co bàn; nhg san phm nang 1uqng và phi nang luqng; dánh giá du thô. 

PrereqUisit CHE2C and CHE128B. 
Lecture-3 hours; laborato3 hours. Oil and Gas Original and IndustrY, the 

chemistry of oil and gas, physical p
roperties of oil and gas, the priciple 

processing units in 

a refinery, oil and gas asseSSement. 
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9.2.52. ADECH 02. CONG NGH LQC DAU — OIL REFINING TECHNOLOGY 

So tin chi: 4 TC (Number of credits: 4) 

Diêu kiin tiên quyêt: ECH 143 và ADECH 01. 
Mon h9c giñp cho sinh viên n&m bt duc: Di cuGng v cong ngh l9c du; chimg ct 

phân don cáo h dGn giãn; chng ct du thO; tháp chg ct; nhüng cong ngh ch bin 

hóa hçc ca bàn; cáo cong ngh ch bin các san phm phi näng 1txçxng. 

PrerequiSite. ECH] 43 and ADECHO 1. 

Lecture-3 hours. The fundamental of Oil Refining Technology, fractional distillation 

of simple mixture, crude oil distillation, distillation column, the main chemical processing 

technologies, the non-energY products. 

9.2.53. ADECII 03. CONG NGH XIJ' L VA CII BIEN Kilt — GAS 

CONDITIONING AN]) PROCESSING 

Ten hQc phan:.Côflg ngh lQc dim 

S tin clii: 4 TC (Number of credits: 4) 

Diu kiin tiên quyêt: ECH 143 và. ADECH 01. 
Mon h90 giüp cho sh viên nm bt duqc: Di cung v cong ngh x 1 và ch bin I; 

hp th và tách 1oi; cong ngh 1oi nuâc; cong ngh 1oi I axit; phân don I bang 

chung cat; mOt s phân xu&ng quan tr9ng khác trong nhà may ch bin khI. 

PrerequiSite. ECH143 and ADECHOl. 
Lecture-3 hours. The fundamental of Natural conditioning and p

rocesSiflg 

adsorption and separatiofl water and sour gas removal technology, fractionation of natural 

gas using distillation, fundamental processing units in a gas processing plant. 

9.2.54. ADECH 04. CONG NGH1 BOA DAU— PETROCHEMICAL TECHNOLOGY 

Si tin clii: 4 TC (Number of credits: 4) 

Diu kin tiCn quyt: ECH 143, ADECH 01 
Va ADECH 02. 

Mon h90 giüp cho sinli viên nm bt duçic: Di cuccng v cong iigh hóa dim; các qua 

trinh va 
cong ngh ch bin c bàn; cãc cong ngh mâi dugc áp dung; xüc tao hóa dim. 

Prerequisite. EH143 and ADEHOl 
Lecture-3 hours. 02. The fundamental of Petrochemical T

echnology, the main 

processing technologies, updated process ing catalysis. 

9.2.55. 
ADECIIOS. CONG NGHJ NIIIEN LI1U SJCH 

— CLEAN FUEL 

TECHNOLOGY 

S tin clii: 4 TC (Number of credits: 4) 

Diu kiin tiên quyêt: 
ECH 143, ADECH 01 và ADECH 02. 

Mon hQc giüp cho sinh viên nm b&t dugc: Di cug v cong ngh ch bin nhiên 1iu 

sch, di cung v k thut môi trtxng và bin di khI hu. 

Prerequisite. ECH143 and ADECHOI, 02. 
Lecture-3 hours. The fundamental of Clean Fuel T

echnologY, Introduction to the 

Environmental Engineering and Global Climate Change 
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9.2.56. ECH161B. PHAN TACIT SINH IIQC — BIOSEPARATION 

S tIn clii: 5 TC umber of credits: 5) 

Diêu kin tiên quyêt: ECH143. 
Mon h9c giñp cho sinh viên nm bt dc: Thu hM Va tinh ch hóa sinh. Ly tam, 1pc, 

tách, và phân tách bng sc kI. 
Prerequisité. Course ECH143. 

Lectlre/diScUSsb0fl
hours. Product recove and purification of biochemicals. Cell 

disruption, centrifigatiOn, filtration, membrane separations, extraction, and 

rornatographic separation. (II.) 

10.
D1J KIEN PHAN CONG GIANG DiY — Teaching Assignment (tentative) 

Các giáng viên Vit Nam, trir các giãng viên giàng dy các mon khoa hc chInh tr, gião 

dic th chat và giáo dic qu6c phông, du dáp img yêu cu v trInh d chuyêfl mon và trInh 

d ting Ainh d giàng day. 
Vietnamese lecturers (except lecturers for Political Philosophy, Physical Education, 

Military Education courses) are all satisty professional and English knowledge 

requirements for teaching. 

Bang 8. Dr kin phân cong giãng dy 

Table 8. Tentative teaching Assignment 
Don v1 [Faculty Giäng viên Lecturer 

STT 1  

INo 

IIQC pbân CTTT 

Advanced Program Courses 

Kiên tliüc di cirong — Gerenal courses 

Khoa L 1un Chinh t4 

Faculty of Polictical 
Philosophy 

Khoa Giáo diic Quôc phOng 
Faculty of Educational 

Nation Defense 

PUS. Nguyen BInh Yen 
ThS. Phm Cong Thinh 
TS. Trân Dhth Thào 
TS. Nguyen Vn Son 

ThS. Thai Hung 
ThS. Nguyen Anh Mirth 

DT. Lê Kim Chiên 

Prof. Robert Powell 

Khoa Di hc Dçti cuong 
Faculty of General Education 

HIS1 Nguyen 1 co bn cüa 

CN Mác-Lê nm 1 
HIS2 Du?rng lôi cách mng 

cüa Dáng Cong sn Vit Nam 
HIS3 Nguyen l co ban ciia 

CN Mác-Lê nm 2 

4	 HIS4 Tix ti±ng Ho Clii Minh 
PHIS 1 Giáo diic the chat 
PHIS2 Giáo due the chat 

GDQP Giáo dic Quôc phông 

8 ECH8O Gii thiu nghê 
nghip ngành K5 thu.t Hóa 

h9c 
ECH8O Chemical 

Engineering Profession 

UC Davis - Department of 

Chemical Engineering and 

Materials Science, UC Davis 

 

 

Khoa Di h9c Di cucrng và US. Lê Ng9c Lng 

9 MAT2 1 A Phép tInh 1 
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MAT2JA Calculus 

trirông DII Khoa hc Ti,r 
nhiên 

Faculty of General 

Education, ITTUMG and 

Hanoi Natural Science 

University 

PGS. Nguyn Mirth Mn 

ThS. Nguyn Lan Hucrng 

PUS. Nguyn Hoàng 
Tiên 

10 MAT21BPhéptInh2 
MA T2JB Calculus 

11 MAT2 1 C Phép tInh 3 

MA T21 C Calculus 

12 MAT2 1 D Phn tIch Vécta 
MAT2]D Vector Analysis 

13 MAT22A Dai  s tuyn tInh 

MAT22A Linear Algebra 

14 MAT22B Phuong trmnh vi 

phãn 
MAT22B Dfferential 

Equations 

15 CHE2A Hóa hoc 1 
CHE2A Chemistry 

Khoa Di h9c Di Cucmg 
Faculty of General Education 

TS. Lê Dire Liêm 

TS. Nguyn Van Thanh 

TS. Phm VTnh Thai 16 CHE2B Hóa h9c 2 
CHE2B Chemistry 

17 CHE2CHóahçc3 
CHE 2C Chemistry 

18 CHE128AHóahftuca 1 
CHEJ28A Organic Chemistry 

B mon Lpc -. Hóa du, 

Khoa D.0 khI 

Department of Oil Refining 

and Petrochemistry 

TS. TôngThanhHurcing 

TS. Bin L Thiry 
TS. Phm Xuân Nii 19 CHE128B Hóa httu co' 2 

CHEJ28B Organic Chemistry 

20 CHE 129 Thi nghim Hóa httu 

co' 
CHE]29A Organic Chemistry 

Lab oratory 

21 ENL1TingAnh1 

ENLiEnglish Trung tthn Apollo 

Apollo Center 22 ENL2 Ting Anh 2 
ENL2 English 

23 PHY9A Vt i 1 

PHY9A Classical Physics 
Khoa Dai hoc Dai cucrng va 

DH Khoa hoc 

Faculty of General Education 

PUS. Di.r Xuãn Thão 

TS. Nguyn Hü'u Vit 

TS. Nguyen Hong 24 PHY9B Vat 1S' 2  
PHY9B Classical Physics 

25 PHY9CVtl3 

PHY9C Classical Physics 

Kiên thfrc co' s& ngành và chuyên ngành 
Fundamental and Major Courses 

Kin thfrc co s - Fundamental Courses 

26 

ECM5 Phân tIch trong K 
f1mf J—JA lvc' v khn hnc vat 

Bô mon L9c - Hóa du vâ B 

Assoc Prof Tony Kuhi 

Prof. Brian Higgins 

Prof. Ronald Phillips 

lieu 



ECM5 Analysis in Chemical 

Engineering & Materials 
Science 

mon K thuât Hóa hoc và 
Khoa hoc Vat lieu 

Department of Oil Refining 

and Petrochemistry, HUMG 

and Department of Chemical 

Engineering and Material 

Science, UC Davis 

TS. Cong Ngçc Th.ng 
TS. Nguyn Anh Diing 
TS. Téng Thanh Hucmg 
TS. Büi L Thüy 
TS. Nguyn Tn1 Binh 
TS. Pham Xuân Nüi 

Assoc Prof. Karen 
McDonald 
Asst Prof. Nael El-Farra 

Asst Prof. William 

Ristenpart 
Asst Prof. Yayoi 

Takamura 
Prof Pieter Stroeve 
Prof Ahmet Palazoglu 
Prof. Subhash Risbud 
Prof. Robert Powell 

27 ENG45 Tinh cht vat 1iu 

ENG45 Properties of 

Materials 

28 ECH51 Can b.ng v.t lieu 
ECH5J Material Balance 

29 ECH 140 Phãn tich k thuât 

hóa hoc 
ECHJ4O Chemical 

Engineering Analysis 

30 CHE110A HOa lb" 1 
CHE] JOA Physical Chemistry 

31 CHE1 lOB Hóa 1 2 
CHEJJOB Physical Chemistry 

32 BIS 102 Cong ngh sinh hçc 
BISJ 02 Biomolecules 

33 ECH141 Ccih9ccht1Ong 

ECHJ 41 Transport 

Phenomena (Fluids) 

34 ECH142 Truyn nhit 

ECHJ42 Transport 

Phenomena (Heat) 

35 ECH143Truyênkhôi 
ECHJ43 Transport 

Phenomena (Mass) 

36 ECH152A Nhit dng hgc 1 
ECH] 52A Thermodynamics 

37 ECHI52 Nhit dng h9c 2 
ECH] 52B Thermodynamics 

Kin thfrc chuyên ngành — Major Courses 

38 ECM6 Phirang pháp tInh 
trong KTHH&KHVL ECM6 

Computers in Chemical 

Engineering & Materials 

Science 

Prof Pieter Stroeve 

Prof Ahmet Palazoglu 

Prof. Subhash Risbud 
TS. Cong Ngoc Th.ng 

TS. Nguyn Anh Dg 

39 ECH158AThiêtkê1 

ECHJ58A Design 

40 ECH158B Thit k 2 

ECH158B Design 

Bô mon Loc — Hóa d.0 và BO 
mon K5 thu.t Hóa h9c va 

41 ECH158C Thit k 3 

EH158C Design 

Khoa hoc Vat lieu 



42 ECH155A Thi nghim k 

thuathóahQc 1 
ECHJ55A Chemical 

Engineering Laboratory 
ECH1SSB Thi nghim k 

thuât hóa hoc 2 
ECHJ55B Chemical 

Engineering Laboratory 

44 ECH 146 Dng h9c 
ECH146 Kinetics 

45 ECH157 Diu khin qua trI.nh 

ECHJ57 Process Control 

Department of Oil Refining 
and Petrochemistly, HUMG 
and Department of Chemical 

Engineering and Material 

Science, UC Davis 

TS. Tong Thanh Hucrng 

TS. Bii L Thüy 
PGS. Dào Van Tan 

Prof. Robert Powell 
TS. Nguyen DiIrc Khoãt 

  

Kiên thfrc lira chQn — Elective Courses 
Kiln thc co s& ngành lra chQn — Elective Fundamental Courses 

46 CHE110CHóa1)'4 
CHE hOC Physical 

Chemistry 

47 CHE1 15 Phân tIch diing ci 
CHE1 15 Instrumental 

Analysis 

48 EMS 172 TInh chit din, 

quang Va tr cüa vat 1iu 
EMS1 72 Electronic, Optical 

and Magnetic Properties of 

Materials 
EMS 172L Thi nghim tInh 
cht din, quang, tü ciia vat 

lieu 
EMS1 72L Electronic, Optical 

and Magnetic Properties 

Laboratory 
ECH161A K thuat hóa sinh 

ECH 161A Biochemical 

Engineering Fundamentals 

ECH144 Lixu bin hçc và ch 

bin polyme 
ECH 144 Rheology and 

Polymer Processing 

49 

50 

B mon L9c — Hóa du và B 

mon K2 thuat Hóa h9c va 

Khoa hoc vat lieu 
Department of Oil Refining 

and Petrochemistiy, HUMG 
and Department of Chemical 

Engineering and Material 

Science, UC Davis 

Assoc Prof Tony Kuhi 

Prof. Brian Higgins 
TS. Cong Ngçc Thäng 

TS. Nguyn Arih Dung 
TS. Tang Thanh Huong 

TS. Bii L Thñy 
Prof. Karen McDonald 
Asst Prof. Nael El-Farra 

Dr. William Ristenpart 

Asst Prof. Yayoi 

Takamura 
Prof Pieter Stro eve 

Prof Ahinet Palazoglu 

51 

52 EMS 147 Nguyen l' khoa h9c 

vat lieu polyme 
EMS 147 Principles of 

Polymer Materials Science 
Kiln thic chuyên ngành lica chQn — Elective Major Courses 
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53 EMS 181 Chê tao 4t lieu 
EMS 18]Materials 
Processing 

Prof. Brian Higgins 
TS. Cong Ngçc Th.ng 
TS. Nguyn Anh DUng 

54 EMS 180 Vt 1iu trong thiêt 
k k5 thuât 

TS. Tang Thaith Hircmg 
Prof. Karen McDonald 

EMS]80 Materials in Dr. William Ristenpart 

Engineering Design Prof Pieter Stroeve 

55 EMS 182 Phân tIch su cé/hix 
hông 

Prof Ahmet Palazoglu 
Prof. Robert Powell 

EMS] 82 Failure Analysis TS. Bi L ThUy 

56 ECH166 Xiic tác ECH 166 
Catalysis 

57 ADECHO1 Hóa hoc du mO 
ADECHOJ ChemisPy of 
Petroleum 

58 ADECHO2 Cong ngh 1pc 

du ADECHO2 Refining 

Technology 

B mon Loc — Hóa du và Bô 
mon K5 thuât Hóa hoc và 

59 ADECHO3 Cong ngh ch 
bi&i khf 
ADECHO3 Natural Gas 

Processing Technology 

Khoa hoc Vt lieu 
Department of Oil Refining 

and Petrochemist?y, HUMG 

and Department of Chemical 

60 ADECHO4 Cong ngh hóa 

du ADECHO4 Petrochemical 

Engineering and Material 

Science, UC Davis 

Technology 

61 ECH17O Hin t'irçng b m.t 
và keo tu 

ECH 170 Introduction to 

Colloid and Surface 

Phenomena 

62 ADECHO5 Clean Fuel 

Technology 

11. C€ SO VAT CHAT PHVC rtJ DAO 140— Teaching facilities 

11.1. Các phông thI nghim - Laboratories 

11.1.1.Các phông thI nghim hin có — Current Laboratories 

Plthng thInghim 4zi cu'o'ng - GeneralLaboratories 

+ Cho cãc hçc phn "Vet 1 di cucmg" : Sü dçtng PhOng thI nghim V.t l Di 

cuoTig thuôc Bô mon V.t l, khoa Dai  hçc  Dai  cuoiig; cn duqc b xung cho phU hçp vri 

ni dung thI nghim cUa CTTT. 
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"General Physics" I and Ii courses: using the General Physics laboratories from 

Department of Physics, Faculty of General Education; Need to upgrade to be compliant 

with lab contents of the advanced program. 

+ Cho h9c phân "Hóa hçc i cixcing": Sir ding các phàng thI nghim sn có cña Bô 

mon Hóa và B mon LQc — Flóa du, nhung cn b xung them d phii hcrp vi ni diing thI 

nghim cüa CTTT. 
"General Chemistry" course: using the laboratories from Department of Chemistry, 

Faculty of General Education; Need to upgrade to be compliant with lab contents of the 

advanced program. 

Phàng thi nghim ccv so' ngành và chuyên ngành — Major Fundamental and Major 

Laboratories 

+ Cho các h9c phn lien quan dn tInh chAt vat 1iu: Si:r diing phOng thI nghim cüa 

B mon LQc — Hóa d.u, tuy nhiên c.n b sung rAt nhiu may phân tIch mâi dáp 1rng dixçc 

yêu c.0 cüa các mon ho v tinh chAt vat 1iu, vat 1iu cüa CTTT. 

"Material related courses": using the laboratory of the Department of Oil Refining 

and Petr.ochemistry but need to be equipped with many more machine to be compliant with 

lab contents of the advanced program. 

Phbng tizi' nghim cli uyên ngành — Major Laboratories 

+ Cho h9c phn "Hóa hçc d.0 mô, cong ngh hóa d.u": Sir diing phàng thI nghim 

cüa B mon L9c — Hóa du, tuy nhiên cn b sung rAt nhiu may phân tIch mâi dáp ing 

duqc yêu cu cüa các mon hçc v tmnh chAt vat 1iu, vat 1iu cUa CYTT 

"Chemistry of Petroleum and Petrochemical Technology: using the laboratory of the 

Department of Oil Refining and Petrochemistiy but need to be equipped with many more 

machine to be compliant with lab contents of the advanced program. 

11.1.2. Phông thI nghim cn xây dyng mó'i — Laboratories that need to build 

+ Phông may tInh: diing cho cáo h90 phn ECM5, ECM6, ECH158A,B,C 

Computer Room for ECM5, ECM6, ECH158A,B,C courses. 

+ Phông thI nghim K thuat Hóa hQc: cho cáo h9c phn ECH155A, B — Thi 

nghim K thuat Hóa hçc, h9c ph.n CHE115 — Phân tich diing cçi, vã cáo hçc phn 

ECH141, 142, và 143 - Câc qua trhih truyn chAt, truyên nhit, và Ca h9c chAt lông. 

Chemical Engineering Laboratory for ECH155A ,B — Chemical Engineering Lab, 

CHEJJ5-Instrumefltal Analysis and ECH14J, 142 and 143 courses. 

+ Phông thI nghim cong ngh Ic du & die biên khI: cho cáo mon ADECHO1, 

02, 03 và 04 - Oil Refining Technology and Natural Gas Processing Laboratory for 

ADECHO], 02, 03 and 04 courses. 
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11.1.3. Thong kê danh miic các phông thI ngbim phiic viii dào to — List of teaching 

laboratories 

Bang 8. Thông kê danh mic các phOng thI nghim 

mônHóa 
ent of Chemistry 

Lçc—HóadäU 
rtment of Oil 
fining and 
ochemistry 

iLçc — Hóa du 
rrtment of Oil 
fining and 
rochemistry 

v quail 1) 

)artment 

on Vt L 
ent of Physics 

PHY9A, 9B and 
9C 

CHE2A,2B and 
2C 

ECM5, ECM6, 
ECH1 58A,B,C 

CHE128A, 
128B, 129A, 

MOn hçc 
Courses 

ENG45 

aLçc—HóadâU 
czrtment of Oil 
efining and 

- trochemistry 

TT 

No 

Phông thI nghim 

Laboratory 

Dou 

De 

Vt 1 di cucmg 
General Physics 

B i 
Departi 

2 
HoahocdicUcmg 
General Chemistry 

B 
Departm 

PTN B mon 
Dept. Laboratory 

B môt 
Depc 

R 
Pet 

PTN B mon 
Dept. Laboratory 

Bô môi 
Depc 

R 
Pe 

PhOng Workstation and 
Modelling 
Workstation and 

- 17. - 

B mô 
Dep 

R 
pp oae 

Ghi chñ 
Notes 

Nâng cp b 
xung 

Upgrade 

.Nng cp b 
xung 

Upgrade 

Nâng cAp b 
xung 

Upgrade 

Nng cp b 
xung 

Upgrade 

Xây dçng 
móii hoc 

, L 
nang cap 

Phông Work 
cüa Khoa 
Dâu khI 

Build new or 
upgrade 

6 

PhongthInghimK9 
thuat Hóa hQc 
Chemical Engineering 

Lab 

B mon Lçc — Hóa d.0 
Department of Oil 

Refining and 
Petrochemistry 

ECH155A, B 
CHE 115, 

ECH141, 142, 
143 

Xây ding 
mói 

Build new 

7 

Phông thI nghim Cong 
nghe 1QC ddu & ché' 

bien khI 
Oil Refining 
Technology and Gas 
Processing Lab 

B mon Loc — Hóa du 
Department of Oil 

Refining and 
Petrochemistry 

ADECHO1, 02, 
03, and 04 

Xây thng 
mo'1 

Build new 

    

     

11.2. Thu viên — Libraries 

Sirth vien chuong trinh tiên tin K5 thut Hóa h9c duçrc uu tiên sir diing các tài nguyen 

giãng day sn có cUa nhà tnrrng ti thu vin trung tam, thu vin cüa Khoa Du KhI, thu 

vin sách giáo trInh Va tài lieu 
tham khào tai các don v tham gia giàng dy và khoa chuyên 
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Ngày 13 tháng 9 nãm 2010 

/HIIJTRTfGNG 

TrânDIflh Kiên 

ngành. Các tài 1iu và gião trinh ting Anh phc v riêng cho chuoig tri tiên tin cg dä 

±rgc nhà truäng len kC hoch dt mua. 

Students of a .anced undergraduate Chemical £ngineeiillg pro gram have higher 

priorities to use available te:7ch1ng resources at Hanoi ersi \.Iining and Geolo 

such as Central Library. Oil and Gas Library, reference libraries0  a departments that 

participate in teaching •
for the program. in addtion., Hanoi Univeisi of Mining and 

Geolo has planned to purahase teaching materials reserved for die advanced progTam. 

PIlE DUY1T 

CTJA BO GIAO DTJC VA AO TIO 

(Kern theo Quêt dinh s /Q-B.GDDT 

ngày thãng ól narn 201'\) 

KT. BQ TRTfG 
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Bii1"Vän Ga 

- 9 
39 

j 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27



