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No6i dung ban hanh tai Quyét dinh sb 52/2008/QD-BGDDT ngay 18/09/2008 cia BO
truédng B6 Gido duc va Dao tao.

The contents are described in the Decision No. 52/2008/0D-BGDDT on 18/09/2008
of the Minister of Education and Training.

9.1.2. Pudng 16i cich mang ciia Ping Cong san Viét Nam
Revolution Way of Vietnamese Communist Party

S6 tin chi-Credits: 3

Nbi dung ban hanh tai Quyét dinh sé 52/2008/QD-BGDDT ngay 18/09/2008 ctia Bo
trudng BO Gido duc va Dao tao.

The contents are described in the Decision No. 52/2008/0D-BGDDT on 18/09/2008
of the Minister of Education and Training.
9.1.3. Tw twéng H6 Chi Minh
Ho Chi Minh’s Though

S6 tin chi-Credits: 2

Noi dung ban hanh theo Quyét dinh sd 52/2008/QD BGDDT ngay 18/09/2008 cua
B0 trudng B Gido duc va Dao 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. Gi4o duc thé chat
Physical Education

So tin chi - Credit: 3

Noi dung ban hanh theo Quyét dinh sb6 3244/GD-DT ngay 12/9/1995 va Quyét dinh
s6 1262/GD-DT ngay 12/4/1997 cua B truéng Bo Gido duc va Dao tao.

The contents are described in the Decision No. 3244/GDDT on 12/04/]997 of the
Minister of Education and Training.
9.1.5. Gido duc qubc phong
National Security Education

Thoi lugng: 165 tiét Course duration: 165 units

No6i dung ban hanh theo Quyét dinh sb 81/2007/QD-BGDDT ngay 24/12/2007 cla
Bo trudong Bo Gido duc va Pao tao.

The contents are described in the Decision No. 81/2007/0D-BGDDT on 18/09/2008
of the Minister of Education and Training.
9.2. CAC HOC PHAN HQC BANG TIENG ANH
9.2.1 ENL. TIENG ANH — ENGLISH

S6 tin chi: 06 (Number of Credits: 6)

Piéu kién tién quyet Khong.

Sinh vién duogc trang bi diy dd, thyc hanh va c6 thé sir dung thanh thao nhing kién
thtrc ngft phap tiéng Anh co ban. Sinh vién nam bit duge cic k§ ning nghe hiéu, thue hanh
va str dung tbt cac ky ning nay. Ngoai ra ho c6 thé giao tiép troi chay vé céc chu d thong
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thudng. Sinh vién nam dugc cac k¥ nang doc hidu trong tiéng Anh va lam dugc tAt ca cac
dang bai tdp doc hiéu. Sinh vién c6 thé viét chuén tir cép d6 cau, doan van, thu tin, bai van
theo timg dang viét nhat dinh.

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. HOA PAI CUONG 1 - GENERAL CHEMISTRY 1

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

Diéu kién tién quyét: khong. .

Bang hé théng tudin hoan, héa hoc lugng phap, phuong trinh héa hoc, tinh chit vét Iy
va ly thuyét ctia khi; clu tao nguyén tr va phén ta, lién két hoa hoc. Thi nghiém v& mbi
quan hé cua hé-sd lugng tir, tinh chét khi, nhap mon phén tich dinh luong.

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. CHE 2B. HOA PAI CUONG 2 — GENERAL CHEMISTRY 2

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

Pidu kién tién quyét: CHE2A. .

Tiép néi ndi dung mdn hoc CHE2A. Pha ngung tir va luc ndi phan tir, nhiét dong hoa
hoc, can béng hoa hoc, axit, bazo, tinh tan. Thi nghiém vé nhiét hoa hoc, cén béng, va phin

 tich dinh luong st dung phuong phap thé tich.

Prerequisite: course 24 or 24H.

Continuation of course 2A4. Lecture—3 hours; laboratory/discussion—4  hours.
Condensed phases and intermolecular forces, chemical thermodynamics, chemical
equilibria, acids and bases, solubility. Laboratory experiments in thermochemistry,
equilibria, and quantitative analysis using volumetric methods.

9.2.4. CHE 2C. HOA DAI CUONG 3 - GENERAL CHEMISTRY 3

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

Pidu kién tién quyét: CHE2B.

Tiép ndi n6i dung ctia mdn hoc CHE2B. Pong hoc, dién héa hoc, chu trac va lien két
ciia cc kim loai chuyén tiép, img dung cla cac nguyén ly t6i phan Gmg hoa hoc. Thi nghiém
gdm céc bai vé phuong phép tdng hop va phén tich.

Prerequisite: course 2B or 2BH

Lecture—3 hours; laboratory/discussion—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. GIGI THIEU NGHE NGHIEP NGANH KY THUAT HOA HOQC -
CHEMICAL ENGINEERING PROFESSION

S6 tin chi: 1 TC (Number of credits: 1)

Piéu kién tién quyét : Khong.

Co hoi nghé nghiép va trach nhiém nghé nghiép ddi v6i k§ su héa hoc. Co hoi va céc
yéu cau dé dio tao ning cao. Mbi quan hé gitra k¥ thuat hoa hoc véi cac vén d duong dai.

Prerequisite: None.

Lecture/discussion—1  hour.  Professional  opportunities —and  professional
responsibilities of chemical engineers. Opportunities and needs for post-baccalaureate
education. Relationship of chemical engineering to contemporary issues.—III. (II1.)

9.2.6. ECM 5. PHAN TiCH TRONG KY THUAT HOA SINH, HOA HQC VA VAT
LIEU - ANALYSIS IN BIOCHEMICAL, CHEMICAL AND MATERIAL
ENGINEERING

S6 tin chi: 2 TC (Number of credits:2)

Pidu kién tién quyét: CHE2B va MAT 21B (c6 thé hoc dong thoi)

Mo6n hoc gitp cho sinh vién nim bt dugc: Phén tich cac hé thdng ma céc ky su hoa
hoc va céc nha khoa hoc vét liéu quan tdm, cdc tmg dung ctia phép tich vi phén va tich phén,
phén tich thr nguyén.

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. (1)

9.2.7. ECM 6. LAP TRINH MAY TINH CHO KY SU HOA HQC, HOA SINH VA
VAT LIEU - COMPUTERS FOR CHEMICAL AND MATERIALS ENGINEERS

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

Pidu kién tién quyét: MAT 21C va ECM 5. Mén hoc gitip cho sinh vién ndm bét
duge: Cac phuong phap 1ap trinh dé gidi cdc vén ¢ trong k§ thuat hoa hoc, héa sinh va vét
liéu str dung thudt toan; cac kiéu 14p trinh, ciu trac dit lidu, 1am viéc v6i cdc danh muc, céc
ham va c4c quy tic; cac ap dung xuét phét tir cAn bang vt liéu, théng ké, phuong phép sd
dung tin hoc dé phan tich dit ligu sinh hoc; gi6i thiéu lép trinh dinh huong muc tiéu st dung
ngobn ngtt Java.

Prerequisite: Mathematics 21C and course 5

Lecture/discussion—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. TINH CHAT CUA VAT LIEU - PROPERTIES OF MATERIALS

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

Pitu kién tién quyét: MAT 21C va CHE 2A.

Mobn hoc gitp cho sinh vién nim bat duge: Tinh chét cta vat lidu vd quan hé cia
chting v6i ciu tric bén trong cta vat ligu.

Prerequisite: MAT21C and CHE2A4

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. PHUCGNG PHAP TOAN HQOC TRONG K¥ THUAT HOA HQC VA
HOA SINH - MATHEMATICAL METHODS IN BIOCHEMICAL AND
CHEMICAL ENGINEERING

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

Pidu kién tién quyét: MAT 21B.

Mbn hoc gitip cho sinh vién ném bét dugc: Céc phuong phép todn hoc d€ giai céc
vAn dé trong k¥ thuét hoa hoc va hoa sinh véi nhén manh v& céc hién tugng vén chuyén; cac
chudi Fourier va phén tich céc bién; cac vAn d8& gi4 tri riéng Sturm-Liouville; céc bién dbi
twong tu; phén tich strc cdng; cac phuong phép sai sd x4c dinh dé giai c4c bai todn khuéch
tan phu thudc thoi 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
diffusion problems. Not open for credit to students who have completed course 159.—I. (I.)
9.2.10. MAT 21A. PHEP TiNH 1 - CALCULUS 1

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

Pidu kién tién quyét: khong cé.

Moén hoc gitip cho sinh vién ném bét duge: Ham sb, gi6i han, lién tuc; do dbc va @6
1éch; 14y vi phan ctia cic ham dai sb va siéu viét; img dung cho chuyén ddng, gia ting tu
nhién, v& d6 thi va cuec tri clia hAm s6; cac ham vi phan; qui tac Hopital.

Prerequisite: None.

Lecture—3 hours; discussion—I hour. Functions, limits, continuity. Slope and
derivative. Differentiation of algebraic and transcendental functions. Applications to
motion, natural growth, graphing, extrema of a function. Differentials. L'Hopital's rule.
9.2.11. MAT 21B. PHEP TINH 2 -CALCULUS 1

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

Pidu kién tién quyét: MAT 21A.

Moén hoc gitip cho sinh vién ndm bt dugc: Dinh nghia tich phén x4c dinh, dinh Iy co
ban cta phép tinh tich phan va vi phan, cdc cong nghé tinh tich phan; ap dung tinh dién tich,
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thd tich, chidu dai cung, gi4 tri trung binh ctia ham sb, tich phan khong chinh, bé mit clia
vong quay.

Prerequisite: MAT214

Continuation of course 21A. 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 TiNH 3 - CALCULUS 1

S6 tin chi: 4 TC (Number of credits: 5)

Piéu kién tién quyét: MAT 21B.

Mobn hoc gitip cho sinh vién nim bét duge: Chudi, cép sb, kiém tra d6 hoi tu, cac khai
trién Taylor, dao ham riéng phén, vi phin toan phén; 4p dung véi cac vin 8 cuc dai va cuc
tidu ctia hai hay nhiéu bién, dai s§ véc-to, phép tinh véc-to, cic trudng véc-to va vo huéng.

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

Lecture—3 hours; discussion—I1 hour. Continuation of course 21B. Sequences, series,
tests for convergence, Taylor expansions. Vector algebra, vector calculus, scalar and vector
fields. Partial derivitives, total differentials. Applications to maximum and minimum
problems in two or more variables. Applications to physical systems.

9.2.13. MAT 21D. PHAN TiCH VEC-TO - VECTOR ANALYSIS

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

Piéu kién tién quyét: MAT 21C. Mén hoc gitp cho sinh vién ném bét dugc: Céc tich
phén x4c dinh trén mit phing va c4 ving lién tuc trong cic hé toa d6 khac nhau; tich phan
dudng va tich phan mit; dinh 1y Green, dinh ly Stoke va dinh ly phan ky.

Prerequisite: course 21C or 21CH

Lecture—3 hours; discussion—I hour. Continuation of course 21C. Definite integrals
over plane and solid regions in various coordinate systems. Line and surface integrals.
Green's theorem, Stoke's theorem, divergence theorem.—I, II, I1I. (I, II, I11.)

9.2.14. MAT 22A. PAI SO TUYEN TINH - LINEAR ALGEBRA

S6 tin chi: 3 TC (Number of credits: 3)

Piéu kién tién quyét: Sinh vién phai hoc xong 9 tin chi vé toan hoc dai hoc va k¥
thuat hoac c6 hiéu biét vé Matlab.

Moén hoc gitip cho sinh vién nim bét dugc: Ma trén va bién ddi tuyén tinh, cic dinh
thirc, céc gia tri riéng, céc véc-to riéng, tim duong chéo, tim thira s6.

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, diagonalization, factorization. Not open for credit to students who have
completed course 67.—I1, II, I1I. (I, II, IIl.)

9.2.15. MAT 22B. PHUONG TRINH VI PHAN - DIFFERENTIAL EQUATIONS

S6 tin chi: 3 TC (Number of credits: 3)
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Pidu kién tién quyét: MAT 21C va MAT 22A. Mdn hoc gilip cho sinh vién nim bét
duoc: Cach giai cdc phuong trinh vi phan co ban.

Prerequisite: courses 21C; 224 or 67.

Lecture—3 hours.. Solutions of elementary differential equations. 1, II, 111 @, I, 111.)
9.2.16. PHY 9A. VAT LY CO PIEN 1 — CLASSICAL PHYSICS 1

S6 tin chi: 5 TC (Number of credits: 5)

Pidu kién tién quyét MAT 21B.

Mobn hoc gitp cho sinh vién n&m bt dugce: Gidi thidu céc co s& chung va cic phuong
phap duge st dung trong khoa hoc vét Iy va cac chuyén nganh k¥ thuét; co hoc cb dién.

Prerequisite: Mathematics 21B.

Lecture—3 hours; laboratory—2.5 hours; discussion—I1 hour. Inlroductzon to general
principles and analytical methods used in physics for physical science and engineering
majors. Classzcal mechanics.

9.2.17. PHY 9B. VAT LY CO PIEN 2 - CLASSICAL PHYSICS 2

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

Pidu kién tién quyét: Sinh vién phai hoc xong PHY 9A, MAT 21C va MAT 21D (co
thé hoc ddng thoi).

Mbn hoc gitp cho sinh vién ném bit duge: Co hoc chit 16ng, nhiét dong hoc, hién
twong song dién tlr, quang hoc.

Prerequisite: course 94, Mathematics 21 C, 21D (may be taken concurrently)

Lecture—3 hours; laboratory—2.5 hours; discussion—I1 hour. Continuation of course
94. Fluid mechanics, thermodynamics, wave phenomena, optics.

9.2.18. PHY 9C. VAT LY CO DIEN 3 —- CLASSICAL PHYSICS 3

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

Piéu kién tién quyet PHY 9B, MAT 21D va MAT 22A (c6 thé hoc dong thoi).

Mon hoc gitip cho sinh vién ném bit dugc: Dién va tir tinh, bao gbm céc mach dién va
cac phudng trinh Maxwell.

Prerequisite; course 9B, Mathematics 21D, 224 (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 HU'U CO 1- ORGANIC CHEMISTRY 1

S6 tin chi: 3 TC (Number of credits: 3)

Piéu kién tién quyet CHE 2C véi diém thi dat tir C tr& 1én.

Mbn hoc gitp cho sinh vién nim bét dugc: Céc khai niém co ban cla hoéa hitu co voi
su tap trung vao hoa lap thé va hoa hoc clia cac hydrocacbon.

Prerequisite: course 2C with a grade of C or higher; chemistry majors should enroll in
course 1294 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, 1I.)
9.2.20. CHE 128B. HOA HUU CQ 2 - ORGANIC CHEMISTRY 2

S6 tin chi: 3 TC (Wumber of credits: 3)

Diéu kién tién quyét: CHE 128A.

Moén hoc gitip cho sinh vién ném bét duge: Céc phén tng thé vong thom va chét béo,
cé4c phan tng tach loai, cac hop chét cacbonyl; 4p dung cta phwong phip quang phd trong
héa hitu co.

Prerequisite: course 1284 or consent of instructor, course 1294 strongly
recommended; chemistry majors should enroll in course 129B concurrently.

Lecture—3 hours. Continuation of course 1284 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, 1I1. (11, I1I.)

9.2.21. CHE 129A. THi NGHIEM HOA HUU CO - ORGANIC CHEMISTRY
LABORATORY

S6 tin chi: 2 TC (Number of credits: 2)

Pidu kién tién quyét: CHE 2C va CHE 128A (c6 thé hoc ddng thoi).

Moén hoc gitp cho sinh vién nim bét duge: Céc cong nghé thi nghiém hoéa hitu co; cdc
phuong phép tach v tinh ché cdc hop chit hitu co. '

Lecture—I1 hour; laboratory—3 hours. Prerequisite: course 2C with a grade of C or
higher; course 1284 (may be taken concurrently). Introduction to laboratory techniques of
organic chemistry. Emphasis is on methods used for separation and purification of organic
compounds.—I, II. (I, II.)

9.2.22. ECH 51. CAN BANG VAT LIEU - MATERIAL BALANCES

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

Pidu kién tién quyét: MAT 21D.

Moén hoc gitip cho sinh vién ném bét duoc: Ap dung cuda dinh ludt bao toan khéi luong
cho c4c hé mdt va nhidu cu tir trong tinh todn cac qud trinh héa hoc; nghién clru cic qua
trinh gidn doan, ntta gidn doan va lién tyc bao gdm truyén chét, thay ddi pha, héa lugng
phap va phan tmg héa hoc.

Prerequisite: Mathematics 21D.

Lecture—4 hours. Application of the principle 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 of phase, stoichiometry and chemical
reaction. Not open for credit to students who have completed course 151.—II. (II.)

9.2.23. CHE 110A. HOA LY 1 - PHYSICAL CHEMISTRY 1
S$ tin chi: 4 TC (Number of credits: 4)
Diéu kién tién quyét: CHE 2C, MAT 21C va 1 nam vét ly dai hoc.
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Moén hoc gitip cho sinh vién nim bét dugc: Cac nguyén ly co ban cta co hoc luong tir
va 4p dung cua ching cho cdc h¢ nguyén ter va phén tr; cdc dinh dé va dinh ly chung,
phuong trinh Schrodinger, hat nhé trong hop, may giao dong hoa &m, rotato ¢ dinh, nguyén
tr hidro, phuong phap bién sb, 1y thuyét nhiéu, nguyén tir nhiéu dién t, phéan t& 2 nguyén
tr ddng va di nhan; quang phd.

Prerequisite: course 2C, Mathematics 1 6C or 21C; one year of college physics.

Lecture—3 hours; discussion—I1 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,
I (1, 11.)

9.2.24. CHE 110B. HOA LY 2 - PHYSICAL CHEMISTRY 2

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

Pidu kién tién quyét: CHE 110A.

Mbn hoc giap cho sinh vién ném bt duge: Ly thuyét nhom, 4p dung cla co hoc lugng
tir cho phén tir nhiéu nguyén tir va quang phd phén tir lyc twong téc phén tu, chét khi, phan
bb, ddng by, ham chia cit. -

Lecture—3 hours; discussion—I hour. Prerequisite: course 110A4. 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. @ 11.)

9.2.25. CHE115. PHAN TiCH DUNG CU - INSTRUMENTAL ANALYSIS

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

Piéu kién tién quyet CHE110B. Mo6n hoc gitp cho sinh vién ném bit dugc: Ly
thuyét va ky thuat phan tich dung trong phong thi nghiém trong hoa phén tich va hoéa ly. Céc
phuong phép xtr ly s6 liéu nang cao. Phan tich sir dung phuong phap Fourier Transform,
may séc ky, sic ky long...

Lecture—2 hours; laboratory—6 hours. Prerequisite: courses 110B (may be taken
concurrently) or 1074-107B. 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. CO HQC CHAT LONG CHO CAC KY SU HOA HOQC VA HOA
SINH — FLUID MECHANICS FOR BIOCHEMICAL/CHEMICAL ENGINEERS

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

Piéu kién tién quyét: ECH 140.

Mén hoc gitip cho sinh vién n&m bit duoc: Co s& va 4p dung cla co hoc chét long
trong k¥ thudt héa hoc va héa sinh; thiy tinh hoc; strc cing va dinh ludt Newton vé @6 nhdt;
rit ra cac phuong trinh Navier-Stokes tir c4c dinh luat co hoc cta Euler; dong chay X048y va
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chay dong 1 phuong; tdng dong lugng va cén bang ning luoﬁg co hoc; thuyét 16p bién,
dong chay véi s6 Reynolds thép.

Prerequisite: Course 140.

Lecture/discussion—4 hours. Principles 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. TRUYEN NHIET CHO CAC KY SU HOA HQC VA HOA SINH -
HEAT TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS

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

Pidu kién tién quyét: ECH 51 (dat diém C- hogc t6t hon) va ECH 141.

Mbn hoc gitip cho sinh vién nm bét dugc: Din nhiét, d6i luu va birc xa nhiét khi ‘4p
dung cho nganh k§ thuat hoa hoc va hoéa sinh; thanh 18p cdc phuong trinh co nang va nhiét
ning; cac 16p bién nhiét; can bang vi mo; cdc 4p dung cla truyén nhiét trong dudng bng, céc
kénh va cac vong t6 hop va phén tich céc thiét bj truyén nhiét.

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.—II1 (I1I.)
9.2.28. ECH 143. TRUYEN CHAT CHO CAC KY SU HOA HQC VA HOA SINH -
MASS TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS

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

Pidu kién tién quyét: ECH 51 (dat diém C- hofc tot hon) va ECH 141.

Mbn hoc gitip cho sinh vién nim bét dugc: Thanh 18p cac phuong trinh béo toan loai
miéu ta truyén chat khuéch tan va d6i lwu; dinh luat Fick va phwong trinh co ban Stefan-
Maxwell; hé sb truyén chét; truyén chit nhidu cAu tir qua bé mit khi/ 16ng; cac 4p dung bao
gdm qua trinh sdy, c4e phan ing hoa hoc va phan tach mang.

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

ecture/discussion—A4 hours.. Derivation of species conservation equations describing
convective and diffusive mass transfer. Fick’s law and the Stefan-Maxwell 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. PONG HOQC HOA HOC VA KY THUAT PHAN UNG -
CHEMICAL KINETICS AND REACTION ENGINEERING
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S6 tin chi: 5 TC (Wumber of credits: 5)

Didu kién tién quyét: ECH 143 va ECH 152B.

Mbn hoc gitp cho sinh vién ném bt dugc: Ap dung cic co s& cua dong hoc, truyén
nhiét va truyén chét trong phén tich va thiét k& hé thdng phan g hoéa hoc.

Prerequisite: Course 143 and 152B.

Lecture/discussion—35 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.—I1. (I1.)

9.2.30. ECH 152A. NHIET PONG HQC KY THUAT HOA HOC — CHEMICAL
ENGINEERING THERMODYNAMICS 1 .

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

Pidu kién tién quyét: ECH 51 va CHE 110 A.

Moén hoc gitip cho sinh vién ném bét duge: Ap dung céc co s& cia nhiét dong hoc cho
céac qua trinh héa hoc.

Prerequisite: course ECH 51 and CHEI104

Lecture—3 hours.. Application of principles of thermodynamics to chemical processes.
9.2.31. ECH 152B. NHIET PONG HQC KY THUAT HOA HOQC - CHEMICAL
ENGINEERING THERMODYNAMICS 2

S6 tin chi: 3 TC (Number of credits: 3)-

Didu kién tién quyét: ECH 152A.

Mo6n hoc gitp cho sinh vién nim bt dugc: Ap dung cac co s& cta nhiét dong hoc cho
cac qua trinh héa hoc.

Prerequisite: course 1524.

Lecture/discussion—4 hour. Continuation of course 1524. Not open for credit to
students who have completed Engineering 105.—III. (1I1.)

0.2.32. ECH 155A. THI NGHIEM KY THUAT HOA HOC 1 - CHEMICAL

ENGINEERING LABORATORY

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

Pidu kién tién quyét: ECH 141, ECH 142 va ECH 143 (c6 thé hoc ddng thoi) va phal
théa man yéu cdu tiéng Anh.

Mbobn hoc gitp cho sinh vién nim bét dugc: Cac thuc nghiém trong phong thi nghiém
cta cac hién trgng véan chuyén, ddng hoc va nhiét dong hoc hoéa hoc.

Prerequisite: courses 141, 142, and 143 (may be taken concurrently); satisfaction of
the upper division English composition requirement.

Laboratory—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 I (1, II.)
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9.2.33. ECH 155B. THi NGHIEM KY THUAT HOA HQC 2 - CHEMICAL
ENGINEERING LABORATORY 2

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

Didu kién tién quyét: ECH 141, ECH 142 va ECH 143 (c6 thé hoc ddng thoi) va phai
thoa man yéu cau tiéng Anh.

Moén hoc gitip cho sinh vién nim bt duge: Cac thuc nghiém trong phong thi nghiém
cua cac hién tugng vén chuyén, d6ng hoc va nhiét dong hoc héa hoc.Muc dich ctia mon hoc
1a gi6i thiéu cho sinh vién céc thu thap sb liéu, phan tich thuc nghiém, giai thich va sir dung
sb lidu thuc nghiém cho thiét ké thiét bi.

Prerequisite: courses 143 (may be taken concurrently), 1554; satisfaction of the upper
division English composition requirement.

Laboratory—6 hours; discussion—I hour; extensive wrztzng—] hour. Open only to
majors in Chemical Engineering, Chemical Engineering/Materials Science, Biochemical
Engineering, Biomedical Engineering, Food Engineering, and Biosystems Engineering.
Continuation of course 1554. Laboratory experiments in transport phenomena, chemical
kinetics, and thermodynamics. GE credit: Wrt.—II, II1. (II, III.)

92.34. ECH 157. PONG HQOC VA PIEU KHIEN QUA TRINH - PROCESS
DYNAMICS AND CONTROL

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

Piéu kién tién quyet ECH 140.

Mbn hoc gitp cho sinh vién nim bt duge: Céc co s ctia md hinh héa dong hoc clia
céc qua trinh héa hoc. Thiét k& va phan tich didu khién nguoc cb dién céc qua trinh hoa hoc.

Prerequisite: course 140.

Lecture/discussion—A4 hours. Fundamentals of dynamics and modeling of chemical
processes. Design and analysis of feedback control of chemical processes.—d. (I.)

9.2.35. ECH 158A. THIET KE VA PHAN TICH QUA TRINH 1 - PROCESS DESIGN
AND ANALYSIS 1

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

Piéu kién tién quyet ECH 142 va ECH 143.

Mbn hoc giap cho sinh vién ném bét duoc: Thiét ké va sang tao san phim va qué trinh;
tinh to4n va du béo chi phi; cong nghé phén tich lgi nhudn; t6i wu héa cac so dd dong qua
trinh.

Prerequisite: courses 142 and 143.

Lecture—d4 hours. Process and product creation and design. Cost accounting and
estimation. Profitability analysis techniques. Optimization of process flowsheets.—I. (I.)
9.2.36. ECH 158B. THIET KE VA PHAN TICH QUA TRINH 2 ~-PROCESS DESIGN
AND ANALYSIS 2
(Process Design and Analysis 2)

Sé tin chi: 4 TC (Number of credits: 4)
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Piéu kién tién quyét: ECH 158A.

Moén hoc gitip cho sinh vién ném bit duoc: Thiét ké chinh xé4c va lua chon thiét bi qua
trinh héa hoc; tong hop hé théng phén tach va thiét bi phan tng, tich hop ning lugng va
nhiét .

Prerequisite: course 1584. Lecture—4 hours.

Heuristic and rigorous design of chemical process equipment. Synthesis of reactor and
separation networks, heat and power integration.—II. (II.)

9.2.37. ECH 158C. DU AN THIET XE NHA MAY - PROCESS DESIGN AND
ANALYSIS 3
Plant Design Project

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

Pidu kién tién quyét: ECH 158B.

Moén hoc gitp cho sinh vién ném bét duge: Thiét ké y tuéng qué trinh héa hoc va hoa
sinh; thiét k&, tinh chi phi va phan tich lgi nhuén clia c4c nha mdy hoan chinh; s&r dung cac
cong cu thiét k& c6 trg gitip 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 NGHE SINH HQC - STRUCTURE AND FUNCTION Oe
BIOMOLECULES

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

Piéu kién tién quyét CHE 2C.

Mbon hoc gitp cho sinh vién nim bét dugc: Céc ciu triic phén ti, tip trung vao protein
va tAp hop céc siéu phén tir; ddy 13 cach tiép can t4 hop dén héa sinh va sinh hoc té bao.

Prerequisite: course CHE 2C. Laboratory/discussion—2 hours; project.

Molecular structure of protein and super-molecular clusters. Conceptual design of
chemical and biochemical processes. Design, costing and profi itability analysis of complete
plants. Use of computer-aided design techniques.—III. (II.)

9.2.39. CHE 110C. HOA LY 3 —- PHYSICAL CHEMISTRY 3

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

Piéu kién tién quyét CHE 110B.

Mdn hoc gitip cho sinh vién nim bt dugc: Phat trién va 4p dung céc nguyen ly co ban
ctia nhiét d6ng hoc va nhiét dong hoc théng ké; dong hoc hoa hoc, cac dinh luat tbc @6 ding
cho céc phéan ng hoéa hoc va co ché phan tmg.

Prerequisite: course 110B.

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 IIL. (I, I1I.)




9.2.40. ECH 144. LUU BIEN HQC VA CHE BIEN POLIME - RHEOLOGY AND
POLYMER PROCESSING

S6 tin chi: 3 TC (Number of credits: 3)

Pidu kién tién quyét: ECH 141.

Mbn hoc gitp cho sinh vién ném bét duge: Bién dang khi luc kéo 6n dinh, khong én
dinh va c4c dong chay gidn; cdc md hinh co ban dan hdi tuyén tinh va phi tuyén; co s& cla
tinh trung tinh cua vat liéu va su thira nhan c4c phuong trinh co ban; gidi thiu cac qué trinh
co béan trong ché bién polime.
| Prerequisite: Course 141.

Lecture/Discussion—3 hours. Deformation in steady shear, unsteady shear, and
elongational flows. Linear and non-linear viscoelastic constitutive models. The principle of
material indifference 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. (IIL.) - :

9.2.41. ECH 160. CAC NGUYEN TAC CO BAN CUA SAN XUAT SINH HOC -
FUNDAMENTALS OF BIOMANUFACTURING

S6 tin chi: 3 TC (Wumber of credits: 3)

Pidu kién tién quyét: BIS 102.

Mbn hoc gitp cho sinh vién nim bit duge: Céc co s& clia sén xuét béng thiét bi phan
{tng sinh hoc (thing vi sinh) qui mé 16n ctia sw chuyén héa chét, enzin va cac protein tai tb
hop; phét trién mach, chudi té bao; thiét ké, didu khién va hoat ddng ciia thiét bi phin tmg
sinh hoc; phuc hdi san xudt va tinh ché; tinh kinh té ctia san xuét sinh hoc.

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 1614
and 161B; only two units of credit to students who have completed either course 1614 or
161B.—McDonald
9.2.42. ECH 161A. NGUYEN TAC CO BAN TRONG KY THUAT HOA SINH -
BIOCHEMICAL ENGINEERING FUNDAMENTALS

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

Pidu kién tién quyét: CHE 128A, MAT 22B va BIS 102.

Mo6n hoc giup cho sinh vién n&m bit dugc: Pong hoc céc qua trinh sinh hoc; thiét ké va
hoat ddng cta cac thiét bi phan tng sinh hoc; céc hién twong vén chuyé trong céc cac thiét
bi phan tmg sinh hoc; nudi cdy té bao dong vat, thuc vat va vi sinh vat.

Prerequisite: CHE 1284, MAT. 928 BIS 102 (or consent. -of instructor).

Lecture/discussion—4 hours.
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Biokinetics; bioreactor design and operation,; transport phenomena in bioreactors;
microbial, plant, and animal cell cultures.—II. (I.)
9.2.43. ECH 166. XUC TAC — CATALYSIS

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

Pidu kién tién quyét: ECH 146.

Mo6n hoc gitip cho sinh vién n&m bt duge: Cac co sd ciia xuc téc dua trén tong hop cic
co sb ctia hoa 1}"1, héa hiru co va hoa vo co; dong hoc héa hoc va k§ thudt phan ung hoda hoc;
xlc tac trong dung dich; xdc tac b&i enzin; xuc tac trong céc polime c6 kha ning cang
phf“)ng; x1c t4c trong cac 16ng nho (zeolit); xtc tac trén bé mit.

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. (IL.)

0.2.44. ECH 170. HIEN TUQNG BE MAT VA KEO TU — INTRODUCTION TO
COLLOID AND SURFACE PHENOMENA

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

Pidu kién tién quyét: CHE 110A.

Mon hoc gitip cho sinh vién n&m bt dugc: Gidi thiéu hanh vi clia cac bé mit va cac hé
phén tén; cac co sO dugc ap dung dé giai quyét céc van d8 trong hoa keo. '

Prerequisite: Chemistry 11 0A.

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.—III. (III.)

9.2.45. EMS 147. NGUYEN LY KHOA BQC VAT LIEU POLIME - PRINCIPLES
OF POLYMER MATERIAL SCIENCE

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

Pidu kién tién quyét: ENG 45.

Mbn hoc gitip cho sinh vién ném bét dugc: Gisi thidu cac nguyén tic co ban cta khoa
hoc polime bao gdm céu tric va tdng hop polime; cic co ché polime héa, cac loai polime,
~ céc tinh chét va phéan fmg ciia polime; hinh thai, luu bién va dic tinh cta pclime; ché bién
polime.

Prerequisite: chemistry through organic or Engineering 45; introductory physics
sequence. A

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. (1I.)
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9.2.46. EMS 172 cAcC TINH CHAT DIEN, QUANG yvA TU CUA VAT LILY =
ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF MATERIALS

g6 tin chi: 4 TC (Number of credits: 4)

Pidu kién tién quyét: ENG 43 va c6 kién thirc & k¥ thudt, vat 1y, hoa hoc.

Mon hoc giap cho sinh vién ndm bat dugc: Céc tinh chét dién, quang va fir cua vat liéu
lien quan dén chu trac va xu Iy vat Jiéu rén; cAC 00 8O vat 1y giop hidu biét tinh chét cta kim
loal, chit ban dén, gém va cac chét thn vo dinh hinh; 4p dung cia céc loal vat 1iéu trong Ky
thuat.

Prerequisite: Engineering 45, upper division standing i1 engineering physics,

chemistry, of geology
Lecture—3 hours; discussion—I hour.. Electronic, optical, and magnetic properties of

materials as related to structure and processing of solid state materials. Physical principles

for understanding the properties of metals, semiconductors, ceramics, and amorphous

solids and the applications of these materials in engineering.———].
9.2.47. EMS 172L THI NGHIEM TiNH CHAT PIEN, QUANG VA TU CUA VAT

LIEU - ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF

MATERIALS LABORATORY

g6 tin chi: 2 TC (Number of credits: 2)

Pidu kién tien quyét: EMS 172 (c6 thé hoc song song)-

Mbn hoc giup cho sinh vién nam bat dugc: Pidu tra thuc nghiém céc tinh chat dién,
quang va tr cua vat 1igu ky thudt; quan hé co ban gitra chu trac Vi mb va tinh chét; anh
huong cua cac qu trinh tbc do dén qué trinh phat trién céu trac vi mo va tinh chét.

Prerequisite: COUrse 172 (concurrent enrollment recommended).

Laboratory——3 hours; lecture/laboratory~1 hour. Experimental investigation of

electronic, optical and magnetic properties of engineering materials, emphasizing the

al relationship between microstructure and properties as well as the influence of

fundament
rate processes o1 the evolution of the microstructure and properties. GE credit: Wrt.—L.

9.2.48. EMS 180 VAT LIEU TRONG THIET KE KY THUAT- MATERIALS N

EN GINEERING DESIGN

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

Ppicu kien tién quyét: ENG 45 va 6 kién thac vé k¥ thudt.

Mon hoc giup cho sinh vién ndm bt duge: Xem xét dinh luong viéc lua chon vét liéu
cho céc ap dung k¥ {huat; thao Tuén quan 1 gifra chc thong 56 thibt ké va tinh chét ctia vat
anh hudéng cia qué trinh ché bién va cach ché tao dén tinh chat cha kim loai, gbm,

liu; :

polime V& composit lién quan dén qua trinh thiét ké ddng bO-
Prerequisite: Engineering 45 and upper division standing in Engineering.

lecture/discussion——] hour. Quantitative wreatment Of materials

Lecture—3 hours;
selection for engineering applications. Discussion of the relationship hetween desigh

parameters and materials properties. Emphasis 0N the influence of processing and
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fabrication on the properties of metals, ceramics, polymers and composites as related to the
overall design process. Not open jor credit to students who have completed course 140.
(Former cOurse 140.) GE credit: Wrt.—IIL

9.2.49. EMS 181. CHRE TAO VAT LIEU - MATERIAL PROCESSING

g4 tin chi: 4 TC (Number of credits: 4)

Pidu kién tién quyet: ENG 45 va c6 kién thirc vé kg thuat, vét 1y, hoa hoc.

Mbn hoc gitip cho sinh vién ném bét dugc: Ap dung cua cAc co s cua can bang pha,
phiét dong hoc va dong hoc hoa hoc dén ché tao vat liéu; anh hudng cua cac bién xur ly dén
quan hé tinh chét — cAn triic; cac nguyen thc co ban cla cac qué trinh ché tao cac vét ligu
dién, quang, cAu tric va chirc nang. '

Prerequisite: Engineering 45; upper division standing in engineering, physics,
chemistry, or geology.-

Lecture—3 hours; Zecture/discussion——] hour. Principles of phase equilibria,
thermodynamics and reaction kinetics applied to materials processing. Effects of processing
yariables on the structure-property relationship. F undamentals of the manufacturing
processes for electronic, optical, functional and structural materials. GE credit: Wrt.—IL
9.2.50. EMS 182. PHAN TiCH SAI HONG — FAILURE ANALYSIS

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

Pitu kién tien quyét: ENG 45 va co Kién thirc vé khoa hoc va k¥ thuét.

Moén hoc giup cho sinh vién ném bét dugce: Phan tich cach ma vat liéu bi sai hong; anh
hudng cta nhigt o, bién dang co hoc va dn mon dén tinh chét cta vt lidu; bién luan va cac
phuong phap 8 kiém tra céc saj hong cua vét liéu bao gdm kinh hién vi quang hoc, phdn
tich tia X va kinh hién vi dién tr quet. Diéu tra cac vén @8 thuc té.

Prerequisite: Engineering 45, upper division standing in science Or engineering.

Lecture—3 hours; laboratory—3 hours. Analysis of the way materials fail. Effects of
temperature, mechanical deformation and corrosion On the properties of materials.
Forensics and methodologies for investigating failures of materials including optical
microscopy, X-T1ay analysis and scanning electron microScopy. Investigation of practical
problems. Only 1 unit of credit to students who have completed course 148.

9.42.51. ADECH 01. HOA HQC DAU MO — CHEMISTRY OF PETROLEUM

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

Piéu kién tién quyét: CHE 2C va CHE 128B.

Moén hoc gitip cho sinh vién nim bét duoc: Dau khi va cdng nghiép dau khi; ban chét
hoa hoc cua diu mo va khi tw nhién; nhitng tinh chit hoa ly quan trong; nhitng qué trinh ché
bién hoa hoc co ban; nhiing san phém nang lugng va phi nang lugng; danh gia dau tho.

Prerequisite: CHE2C and CHEI 28B.

Lecture—3 hours; Jaboratory—3 hours. Oil and Gas Original and Industry, the
chemistry of oil and gas, physical properties 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 NGHE LOC DAU — OIL REFINING TECHNOLOGY

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

Pidu kién tién quyét: ECH 143 va ADECH 01.

Mon hoc gitp cho sinh vién nim bat dugc: Dai cuong vé cong ngheé loc d_é‘lu; chung cit
phan doan cac hé don gidn; chung ct dau tho; thap chung cht; nhitng cong nght ché bién
héa hoc co ban; cac cong nghé ché bién cac san phdm phi nang lugng.

Prerequisite: ECHI43 and ADECHOI.

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.

92.53. ADECH 03. CONG NGHE XU ¢ VA CHE BIEN KHI - GAS
CONDITIONING AND PROCESSING

Tén hoc ph?ln:.Cﬁng nghé loc dau

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

Piéu kién tien quyét: ECH 143 va ADECH 01.

Mon hoc gitp cho sinh vién nfim bit dugc: Dai cuong v& cong nghé x ly va ché bién khi;
hép thu va tach loai; cong nghé loai nudc; cong nghé loai khi axit; phan doan khi bang
chung cét; mot sd phan xuéng quan trong khéc trong nha may ché bién khi.

Prerequisite: ECHI 43 and ADECHOI.

Lecture—3 hours. The fundamental of Natural conditioning and processing,
adsorption and separation, 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 NGHE HOA DAU- PETROCHEMICAL TECHNOLOGY

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

Pidu kién tién quyét: ECH 143, ADECH 01 v ADECH 02.

Mbén hoc gitip cho sinh vién ndm bét dugc: Pai cuong vé cdng nghé hoa dau; cac qui
trinh va cong ngh& ché bién co ban; cac cong nghé méi dugc &p dung; xuc tac hoa dau.

Prerequisite: ECHI 43 and ADECH01 .

Lecture—3 hours. 02. The fundamental of Petrochemical Technology, the main
processing technologies, updated processing, catalysis.

92.55. ADECH05. CONG NGHE NHIEN LIEU SACH - CLEAN FUEL
TECHNOLOGY

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

Ppiéu kién tién quyét: ECH 143, ADECH 01 va ADECH 02.

Mén hoc gitp cho sinh vién n&m bét duge: Dai cuong vé cong ngh€ ché bién nhién li€u
sach, dai cuong vé k¥ thuét mdi trudng va bién dbi khi hau.

Prerequisite: ECHI 43 and ADECHO1, 02.

ecture—3 hours. The fundamental of Clean Fuel Technology, Introduction to the

Environmental Engineering and Global Climate Change
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9.2.56. ECH161B. PHAN TACH SINH HOC - BIOSEPARATION

<8 tin chi: 5 TC (Number of credits: 5)

Pidu kién tién quyét: ECH143.

Mbn hoc gitp cho sinh vién ném bt duge: Thu hoi va tinh ché hoa sinh. Ly tam, loc,
tach, va phén tach bang séc ki.

Prerequisitée: Course ECHI43.

Lecture/discussion—4 hours. Product recovery and purification of biochemicals. Cell
disruption, centrifugation, filtration, membrane separations, extraction, and

chromatographic separation.—IL. (IL.)

10. DU KIEN PHAN CONG GIANG DAY — Teaching Assignment (tentative)

Céc giang vién Viét Nam, trir cac giang vién giang day cac mén khoa hoc chinh tri, gido
duc thé chét va gido duc québc phong, déu dap tmg yéu chu v& trinh @9 chuyén mon va trinh
d6 tiéng Anh dé giang day.

Vietnamese lecturers (except Jecturers for Political Philosophy, Physical Education,
Military Education courses) are all satisty professional and English knowledge
requirements for teaching.

Béng 8. Du kién phén cong giang day

Table 8. Tentative teaching Assignment

STT Hoc ph?m CTIT Pon vi /Faculty Giang vién Lecturer '
No | Advanced Program Courses

Kién thire dai cwong — Gerenal courses —

HIS1 Nguyén 1y co ban cla PGS. Nguyén Binh Yén
CN Méc-Lénin 1 ThS. Pham Cdng Thinh

—

HIS2 Puong 101 cach mang Khoa Ly luan Chinh tri | TS. Tran Dinh Thao
ctia Pang Cong san Viét Nam Faculty of Polictical TS. Nguyén Vin Son

3| HIS3 Nguyén ly co ban clia Philosophy

CN Méc-Lé nin 2

i T Fms
n Faculty of General Education | ThS. Nguyén Anh Minh
GDQP Gigo duc Quoc phong | Khoa Giao duc Quoc phong PT. L& Kim Chién

Faculty of Educational
Nation Defense

ECHS80 Gidi thiéu nghé Prof. Robert Powell
nghiép nganh K¥ thuat Hoa
hoc

ECH80 Chemical
Engineering Profession
MAT21A Phép tinh 1

B mén K¥ thuét Hoéa hoc,
UC Davis - Department of
Chemical Engineering and
Materials Science, UC Davis

Khoa Dai hoc Dai cuong va | GS.Lé Ngoc Lang

32




MAT21A4 Calculus PGS. Nguyén Minh M4n
= 10 | MAT21B Phép tinh 2
MAT21B Calculus trudmg PH Khoa hoc Tu
= 11 | MAT21C Phép tinh 3 nhién
‘ MAT21C Calculus
12 | MAT21D Phén tich Vécto ThS. Nguyén Lan Huong
- MAT21D Vector Analysis PGS. Nguyén Hoang
13 | MAT22A Pai sb tuyén tinh Faculty of General Tién
= MAT224 Linear Algebra Education, HUMG and
" 14 | MAT22B Phuong trinh vi Hanoi Natural Science
“ phan University
MAT?22B Differential
| Equations
- 15 | CHE2A Héa hoc 1 TS. Lé Dtc Li€ém
¥ CHE2A Chemistry TS. Nguyén Vin Thanh
i | 16 | CHE2B Hoéa hoc 2 Khoa Pai hoc Pai Cuong | TS. Pham Vinh Théi
) CHE2B Chemistry Faculty of General Education
17 | CHE2C Hoéa hoc 3
CHE 2C Chemistry
E 18 | CHE128A Héa hitu co 1 TS. Tong Thanh Huong
CHE1284 Organic Chemistry TS. Bui L Thuy
_ 19 | CHE128B Héa hitu co 2 Bo mdn Loc —Hda dau, TS. Pham Xuén Nui
| CHEI28B Organic Chemistry Khoa Dau khi
20 | CHE129 Thi nghiém Héa hitu | Department of Oil Refining
] co and Petrochemistry
CHE1294 Organic Chemistry
- Laboratory
21 | ENLI1 Tiéng Anh 1
ENLIEnglish Trung tdm Apollo
22 | ENL2 Tiéng Anh 2 Apollo Center
ENL?2 English
23 | PHY9A Vitly 1 PGS. Du Xuén Théo
PHY94 Classical Physics TS. Nguyén Hitu Viét
24 | PEIYOB Vat Iy 2 : Khgatla Loo Bl aomsva. i Niﬁén Hbiti
e : DH Khoa hoc Ty nhién
PHY9B Classical Physics :
Faculty of General Education
25 | PHY9C Vitly 3
PHYIC Classical Physics

Kién thirc co s¢ nganh va chuyén nganh
Fundamental and Major Courses

Kién thitc co s& - Fundamental Courses

26

ECMS5 Phén tich trong Ky

B0 m6n Loc — Héa dau va Bo

Assoc Prof Tony Kuhl
Prof. Brian Higgins
Prof. Ronald Phillips
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ECMS5 Analysis in Chemical
Engineering & Materials
Science

27

ENG45 Tinh chét vat liéu
ENG45 Properties of
Materials

28

ECH51 Can bang vat liéu
ECHS51 Material Balance

29

ECH140 Phén tich k¥ thuét
héa hoc

ECH140 Chemical
Engineering Analysis

30

CHE110A Hoéaly 1
CHEI1104 Physical Chemistry

31

CHE110B Héa ly 2
CHEI110B Physical Chemistry

32

BIS102 Coéng nghé sinh hoc
BIS102 Biomolecules

33

ECH141 Co hoc chét 1ong
ECHIA4I Transport
Phenomena (Fluids)

34

ECH142 Truyén nhiét
ECHI42 Transport
Phenomena (Heat)

35

ECH143 Truyén khdi
ECHI143 Transport
Phenomena (Mass)

36

ECH152A Nhiét dong hoc 1
ECH1524 Thermodynamics

37

ECHI152 Nhiét dong hoc 2
ECHI152B Thermodynamics

m6n K¥ thuit Hoa hoc va
Khoa hoc Vit ligu

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

Engineering and Material
Science, UC Davis

TS. Cong Ngoc Théng
TS. Nguyén Anh Diing
TS. Téng Thanh Huong
TS. Buii L& Thay

TS. Nguyén Thi Binh
TS. Pham Xuén Nui
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

Kién

thitc chuyén nganh — Major Courses

38

ECMS6 Phuong phép tinh
trong KTHH&KHVL ECM6
Computers in Chemical
Engineering & Materials
Science

39

ECH158A Thiét ké 1
ECHI1584 Design

40

ECH158B Thiét ké 2
ECHI58B Design

41

ECH158C Thiét ké 3
ECHI158C Design

Bd mon Loc — Hoa dau va Bo
mdn K§ thuét Hoa hoc va
Khoa hoc Vit ligu

Prof Pieter Stroeve
Prof Ahmet Palazoglu
Prof. Subhash Risbud
TS. Cong Ngoc Thing
TS. Nguyén Anh Diing

(0rS)
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ECH155A Thi nghiém k¥
thuat hoa hoc 1

ECHI554 Chemical
Engineering Laboratory

Department of Oil Refining
and Petrochemistry, HUMG

ECH155B Thi nghiém k¥
thuét hoa hoc 2
ECHI55B Chemical
Engineering Laboratory

and Department of Chemical
Engineering and Material
Science, UC Davis

44

ECH146 Pdng hoc
ECHI146 Kiretics

45

ECHI157 Diéu khién qu4 trinh
ECHI157 Process Control

TS. Téng Thanh Huong
TS. Bui Lé Thay

PGS. Dao Vén Tén
Prof. Robert Powell

TS. Nguyén Dtrc Khoat

Kién thirc lra chon — Elective Courses

Kidn thirc co sé nganh lwa chon — Elective F' undamental Courses

46

CHE110C Hoéa ly 4
CHE 110C Physical
Chemistry

47

CHE115 Phén tich dung cu
CHEI15 Instrumental
Analysis

48

EMS172 Tinh chét dién,
quang va tlr clia vét liéu
EMS172 Electronic, Optical
and Magnetic Properties of
Materials

49

EMS172L Thi nghiém tinh
chét dién, quang, tlr ctia vat
ligu

EMS172L Electronic, Optical
and Magnetic Properties
Laboratory

m6n K§ thuat Hoa hoc va
Khoa hoc Vit liéu
Department of Oil Refining
and Petrochemistry, HUMG
and Department of Chemical
Engineering and Material

50

ECH161A K¥ thuét héa sinh
ECH 1614 Biochemical
Engineering Fundamentals

Science, UC Davis

51

ECHI144 Luu bién hoc va ché
bién polyme

ECH 144 Rheology and
Polymer Processing

32

EMS147 Nguyén 1y khoa hoc
vt liéu polyme

EMS 147 Principles of
Polymer Materials Science

Bd mén Loc —Hoa dau va BoO

Assoc Prof Tony Kuhl
Prof. Brian Higgins

TS. Cong Ngoc Thing
TS. Nguyén Anh Diing
TS. Téng Thanh Huong
TS. Bui L& Thuy

Prof. Karen McDonald
Asst Prof. Nael El-Farra
Dr. William Ristenpart
Asst Prof. Yayoi
Takamura

Prof Pieter Stroeve
Prof Ahmet Palazoglu

Kidn thitc chuyén nganh lwa chon — Elective Major Courses
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EMS181 Ché tao vat liéu
EMS 181 Materials
Processing

54

EMS180 Vat liéu trong thiét
ké ky thuét

EMSI180 Materials in
Engineering Design

55

EMS182 Phan tich su cd/hu
héng
EMS182 Failure Analysis

56

ECH166 Xuc tac ECH 166
Catalysis

57

ADECHO01 Héa hoc diu mé
ADECHO0I Chemistry of
Petroleum

58

ADECHO02 Coéng nghé loc
d&u ADECHO2 Refining
Technology

59

ADECHO03 Céng nghé ché
bién khi

ADECHO03 Natural Gas
Processing Technology

60

ADECHO04 Cbng nghé hoa
diu ADECHO04 Petrochemical
Technology

61

ECH170 Hién tuong bé miit
va keo tu

ECH 170 Introduction to
Colloid and Surface
Phenomena

62

ADECHO05 Clean Fuel
Technology

Bd mén Loc — Héa dau va Bo
mon K§ thudt Hoa hoc va
Khoa hoc Vit li€u
Department of Oil Refining
and Petrochemistry, HUMG
and Department of Chemical
Engineering and Material
Science, UC Davis

Prof. Brian Higgins

TS. Cong Ngoc Thing
TS. Nguyén Anh Diing
TS. Tong Thanh Huong
Prof. Karen McDonald
Dr. William Ristenpart
Prof Pieter Stroeve
Prof Ahmet Palazoglu
Prof. Robert Powell

TS. Bti Lé Thuy

11.
11.1.

CO SO VAT.CHAT PHUC VU PAO TAO — Teaching facilities

Cac phong thi nghiém - Laboratories

11.1.1.Cac phong thi nghiém hién c6 — Current Laboratories

Phong thi nghiém dai cwong - General Laboratories

+ Cho cac hoc phén “Vat Iy dai cuong” : St dung Phong thi nghiém Vét ly Dai
cuong thudc B6 modn Vit ly, khoa Dai hoc Dai cuong; cln dugc b xung cho phu hop vé1

ndi dung thi nghiém cia CTTT.
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“General Physics” I and Il 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 hoc phan “Hoa hoc dai cuong™ Str dung cac phong thi nghiém sén c6 ctia Bo
modn Hoéa va Bd mdn Loc — Hoéa dAu, nhung cin bd xung thém d& phii hop v6i ndi dung thi
nghiém ctia 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.

Phong thi nghiém co s6 nganh va chuyén nganh — Major Fundamental and Major
Laboratories

+ Cho céac hoc phé“m lién quan dén tinh chat vat lidu: St dung phong thi nghiém cua
B6 modn Loc — Hoa du, tuy nhién cin b sung rét nhidu mdy phén tich méi dép img dugc
yéu ciu clia c4c mon hoc v& tinh chAt vat liéu, vat liéu cua CTTT.

«)faterial related courses”: using the laboratory of the Department of Oil Refining
and Petrochemistry but need to be equipped with many more machine to be compliant with
lab contents of the advanced program.

Phong thi nghiém chuyén nganh — Major Laboratories

+ Cho hoc phén “Hoa hoc diu mo, cong nghé hda dau”: St dung phong thi nghiém
ctia BO moén Loc — Hoa déu, tuy nhién cin bd sung rat nhidu méy phén tich méi dap Gmg
dugc yéu chu cta cdc mdn hoc v tinh chét vat liéu, vat liéu ctia CTTT

“Chemistry of Petroleum and Petrochemical Technology: using the laboratory of the
Department of Oil Refining and Petrochemistry but need to be equipped with many more

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

11.1.2. Phong thi nghi¢m chn xiy dung méi— Laboratories that need to build

+ Phong may tinh: dung cho cac hoc phﬁn ECMS5, ECM6, ECH158A,B,C

Computer Room jfor ECMS5, ECM6, ECH158A,B,C courses.

+ Phong thi nghiém Ky thuat Héa hoc: cho cic hoc phin ECHI155A, B — Thi
nghiém Ky thuat Hoéa hoc, hoc phé"m CHE115 — Phan tich dung cu, va cac hoc phﬁn
ECH141, 142, va 143 - Céac qua trinh truyén chat, truyén nhiét, va co hoc chat long.

C'herﬁz'cal Engineering Laboratory for ECH1554 ,B — Chemical Engineering Lab,
CHE] 15-Instrumental Analysis and ECHI141, 142 and 143 courses.

+ Phong thi nghiém cong nghé loc diu & ché bién khi: cho cac mon ADECHOI,
02, 03 va 04 - Oil Refining Tt echnology and Natural Gas Processing Laboratorj/ for
ADECHO01, 02, 03 and 04 courses.
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11.1.3. Théng ké danh muc cac phong thi

laboratories

Bang 8. Théng ké danh muc cac phong thi nghi€ém

nghi¢m phuc va dao tao — List of teaching

TT Phong thi nghi¢m Pon vi quan ly Moén hoc Ghi chi
No Laboratory Department Courses Notes
Vit 1§ dai cwong B4 mon V&t Ly PHY9A, 9B and | Néang cap bo
1 ) i 9C xXung
General Physics Department of Physics iborol
Hoéa hoc dai cuong B6 mén Hoa CHE2A,2B and Nange pby
2 General Chemistry Department of Chemistry 25 i
Upgrade
Bb mén Loc — Héa dau Néng cp bb
3 PTN B6 mdn Department of Oil CHE128A, o
Dept. Laboratory Refining and 128B, 129A,
. Upgrade
Petrochemistry
B6 mdn Loc —Hda dau Nisoe ép b3
4 PTN B mén Department of Oil ENGAS end
Dept. Laboratory Refining and =
Petrochemistry perass
Xay dung
mai hodc:
Phong Workstation and B6 moén Loc —Hoéa dau ning cip
5 Modelling Department of Oil ECMS5, ECM6, | Phong Work
Workstation and Refining and ECH158A,B,C ciia Khoa
Modelling Room Petrochemistry Déu khi
Build new or
: upgrade
Phong thi nghigm K3 Bo mon Loc—Hoadéu | ECHISS5A,B Xay d{mg
6 thudt Hoéa hoc Department of Oil CHE115, e 0'1
Chemical Engineering Refining and ECH141, 142, Build new
Lab Petrochemistry 143
Phong thi nghiém Cong
ngfzé loc déu & ché B mdn Loc —Hoéa dau X4y dung
7 bién khi ' Department of Oil ADECHO01, 02, mo’l
Oil Refining Refining and 03, and 04 Auiliicw
Technology and Gas Petrochemistry _
Processing Lab

11.2. Thw vién — Libraries

Sinh vién chuong trinh tién tién K§ thuat Hoa hoc duge uu tién str dung cac tai nguyén
giang day s¥n c6 cta nha trudng tai thu vién trung tam, thu vién ctia Khoa Déu Khi, thu
vién s4ch gido trinh va tai liéu tham khao tai cac don vi tham gia giang day va khoa chuyén
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nganh. Céc tai lidu va gido wwinh tiéng Anh phuc vu rieng cho chucng trinh tién tien clng da

duge nha truzong lén ké hOFC}‘ dat mua.
Students of advanced under -graduate Chemical Engineering progran have higher

priorities (o use qvailable tzaching resources al Hanoi Gniversity of Mining and Geology
such as Central Library. Oil and Gas Library, reference libraries, at depart;ﬁems that
participate in teaching for the program. In addtion, Hanoi University of Mining and
Geology has planned to purchase teaching materials reserved for the adv ancedpi ogram.

PHE DUYET Ngay 13 thang 9 nam 2010
cUA BO GIAO DUC VADAO TAO HIEU TRUO’NG
(Keém theo Quyét dinh sé 5 34 /QD-BGDDT
ngay \29 th&dng 04 nam 201%1)
KT.BO TRUONG
THU_ TRUONG

Tran Pinh Kién

Bt V,ér{ Ga
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