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Chemistry and Chemical
Engineering

UNIT

Reading and Translating

Warming-Up Exercise
‘Here is a PROGRAM OF CHEMICAL ENGINEERING offered at Stanford University. Compare it with the
one offered in your university.

COURSE Units/Quarter| Year
CHEMICAL ENGINEERING DEPT (52-53 UNITS)
E 20: Introduction to Chemical Engineering 3S Fr/So
ChE 100: Mathematical Methods in Chemical Engineering 3A Jr
ChE 110: Equilibrium Thermodynamics 3w Jr
ChE 120: Separation Processes 38 Jr
ChE 130: Kinetics and Reactor Design 3w Sr
ChE 140: Fluid Mechanics 4W Jr
ChE 150: Energy and Mass Transport 48 Jr
ChE 160: Chemical Engineering Plant Design 3S Sr
ChE 170: Polymer Science & Engineering 3w Sr
ChE 180AB ChE Lab (Satisfies “Writing within the Major ” requirement) 3A 3W Sr
Restricted Elective (Z£f&ift)* 3-4AWS So/Jr/Sr
Chem 130: Theory and Practice of Identification 4A Sr
Chem 171: Physical Chemistry 3A Jr
Chem 173: Physical Chemistry 3w Jr
Chem 175: Physical Chemistry 38 Jr
ENGINEERING FUNDAMENTALS (5 COURSES MINIMUM)** 20-23AWS
MATHEMATICS AND SCIENCE (56 UNITS)(Omitted)

Note: E is short for Engineering, ChE for Chemical Engineering, Chem for Chemistry; A for autumn, W for winter, S for
summer; Frfor freshman, So for sophomore, Jrfor junior, and Srtor senior.



*STUDENTS MUST CHOOSE ONE COURSE FROM THE FOLLOWING LIST

Engineering 104, 105, 120

Civil Engineering 101ABC, 161, 162, 163, 172, 180AB

Electrical Engineering 101, 102, 103, 111, 112, 113, 121, 122, 133, 141, 142, 182

Materials Science & Engineering 151, 152, 191, 192, 193, 194, 195, 196, 197, 198, 199

Mechanical Engineering 33, 111, 117, 118, 130, 131ABC, 161

Petroleum Engineering 121, 172

Computer Science 107, 108, 109AB, 110, 137

Note: To be accepted, ME 33 and CE 101B must be completed prior to ChE 140; Graduate courses

in Engineering or Computer Science will be considered only by petition (#iif).

*STUDENTS MUST CHOOSE FIVE COURSES FROM THE FOLLOWING LIST

E 14: Applied Mechanics: Statistics and Deformables — 5 units or E15: Dynamics — 5 units

E 30: Engineering Thermodynamics — 3 units

E 40: introductory Electronics — 5 units

E 50: Introductory Science of Materials — 4 units

E 60: Engineering Economy — 3 units or E 62: Introduction to Optimization — 4 units

E 70A: Programming Methodology — 5 units or E 70X: Programming Methodology and Abstrac-
tions — 5 units

English for Chemical Engineering

H Reading A

Chemistry and Chemical Engineering

What Is Chemistry?

Chemistry is a basic science whose central concerns are —
the structure and behaviour of atoms (elements)
the composition and properties of compounds
the reactions between substances with their accompanying
energy exchange
the laws that unite these phenomena into a comprehensive
system.

Chemistry is not an isolated discipline, for it merges into physics
and biology. The origin of the term is obscure. Chemistry evolved from
the medieval practice of alchemy. Its bases were laid by such men as
Boyle, Lavoisier, Berzelius, Dalton and Pasteur.

What Is Chemical Engineering?

Chemical Engineering is a discipline influencing numerous areas of technology. In broad terms,
chemical engineers are responsible for the conception and design of processes for the purpose of
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production, transformation and transport of materials. This activity begins with experimentation in the
laboratory and is followed by implementation of the technology to full-scale production.

The large number of industries which depend on the synthesis and processing of chemicals and
materials place the chemical engineer in great demand. In addition to traditional examples such as the
chemical, energy and oil industries, opportunities in biotechnology, pharmaceuticals, electronic device
fabrication, and environmental engineering are increasing. The unique training of the chemical engi-
neer becomes essential in these areas whenever processes involve the chemical or physical transfor-
mation of matter. For example, chemical engineers working in the chemical industry investigate the
creation of new polymeric materials with important electrical, optical or mechanical properties. This
requires attention not only to the synthesis of the polymer, but also to the flow and forming processes
necessary to create a final product. In biotechnology, chemical engineers have responsibilities in the
design of production facilities to use microorganisms and enzymes to synthesize new drugs. Problems
in environmental engineering that engage chemical engineers include the development of processes
(catalytic converters, effluent treatment facilities) to minimize the release of or deactivate products
harmful to the environment.

To carry out these activities, the chemical engineer requires a complete and quantitative under-
standing of both the engineering and scientific principles underlying these technological processes.
This is reflected in the curriculum of the chemical engineering department which includes the study of
applied mathematics, materiai and energy balances, thermodynamics, fluid mechanics, energy and
mass transfer, separations technologies, chemical reaction kinetics and reactor design, and process
design. These courses are built on a foundation in the sciences of chemistry, physics and biology.

Chemical Engineering at Stanford

The Department of Chemical Engineering at Stanford is young — in fact, it is barely 40 years old.
Within a decade of its inception, however, the department achieved national and international standing
in terms of both teaching and research, and is currentty ranked among the finest chemical engineering
graduate programs in this country. A broad range of research interests is represented in the depart-
ment, including both traditional and emerging areas of chemical engineering. The excellence of our
graduate program is reflected in the success of our graduates in both industry and academia. Several
aspects of the Stanford Chemical Engineering program make it a special place to pursue a Ph.D.
Unlike most of the other top programs in the United States, our department is relatively small with
twelve faculty and about seventy Ph.D. students and thirty masters students. Partly because of our
small size, we have been able to develop a strong sense of community within the department. The
small student-to-faculty ratio and the mechanisms that we have established to support and monitor
student progress assure that each graduate student receives strong mentoring throughout their time
here. Our emphasis is on graduate training at the Ph.D. level, characterized by modern, forward-look-
ing, and challenging research projects. Our research efforts are fundamental in nature, that s, each of
our faculty focuses on understanding the basic chemical, physical, and biological phenomena that
underlie the engineering research problem under consideration. Many of our graduate students work
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on research projects that involve collaboration with researchers from other fields who come from other
departments at Stanford or from industry. (666 words)

NeEw WORDS AND EXPRESSIONS
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| uﬂdﬁtﬁé]},&ﬁ&é ail

buildon
fluid mechanics
for the purpose of
mergeinto :
process design

NOTES
Boyle /boil/ % S (Robert, 1627—1691, $[RILF%. PHIER)
Lavoisier / la:vwa'zjei/ hi FU3(Antoine Laurent, 1743—1794, #:6fb22 &K, ARMHF)
Berzelius /ba‘zilias/ K15 DBl Bi(Jons Jakob, 1779—1848, FMfb2f5, 1L2=1%F S aHIN)
Dalton /'do:ltan/ R (John, 1766—1844, SIRML P, MRLER)
Pasteur /pas'ta/ [ 357 #4( Louis, 1822—1895, iL[HfLERK . M PXK)

Check Your Understanding
Exercise 1 Mark the following statements with T (true) or F (false) according to the passage.

( ) 1 Chemistry, a basic science, is not isolated from other disciplines like physics and biology.
Chemistry mainly concerns the structure and properties of atoms and compounds.
Chemical Engineering is influencing numerous areas of technology.

The term chemistry obviously originated from alchemy.

Modern chemical engineers need unique training in modern industries.

Chemical engineers studying biotechnology have responsibilities in synthesizing new drugs.
The Department of Chemical Engineering at Stanford has a history of less than 40 years.
The research projects at the Ph.D. level are modern, forward-iooking, and challenging.

o~ A e
N S e et N N e
o N O O W N

Exercise 2 Give brief answers to the following questions.
1 What does chemistry focus on according to the passage?

2 Generally speaking, what do chemical engineers do?

3 Why are the chemical engineers greatly demanded?

4 |n what areas is the unique training of the chemical engineer essential?

5 What can chemical engineers do in environmental engineering?
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6 What does the curriculum of the chemical engineering department include?

7 How is Stanford Chemical Engineering department different from most of the other top Ph.D.

programs in the U.S.7

8 What is the advantage of the small student-to-faculty ratio?

Build Up Your Vocabulary

Exercise 3 Translate the following phrases into English or Chinese.

O O N U A~ WON -

-
o

11
12
13
14
15

English Chinese
W T A FRIE

the composition of compounds
the reactions between substances

PSR MABE - Fop

Rl P BRI B

to carry out these activities

AE 7 v IR B 1A

the chemical transformation of matter

AR L

WhE S T MY 2

the engineering research problem under consideration

g e

Yt Fe e 5 st

implementation of the technology

Ui H: 1 )

Exercise 4 Complete the following sentences by translating the Chinese given in the brackets.

1

As a basic science,
(L2 12 TR R PYAS J ). (concern)
Chemistry is a discipline
(R B 22 Rk 2. (merge into)
The bases of chemistry
GE i FAEPALE R iR Boyle, Lavoisier, Berzelius, Dalton and Pasteur. (lay)
Chemical Engineering is
( -1 T AR % £ R B2 ). (discipline)
The large number of chemical industries
EXHEE TR R KH9). (place ... in great demand)

— GX R ZR AU ERE A
Honi HLE &) the flow and forming processes necessaty to create a final product. (synthesis)
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7 GRS R AE - )
JEftZ 1) in the sciences of chemistry, physics and biology. (foundation)
8 (FRAI T ARG LW JC A 3% 37), charac-

terized by modern, forward-looking, and challenging research projects. (emphasis)

Exercise 5 Translate the following sentences into English.
TOAERR TR R 2, (R E AR TSR, BV ERA iRkl oy,
2 EHAY LR AL BEREE TR )
3 WA A TR AHHER A FAR B ALY TRPIGA R 251,
4 BAMTF DR SRR A I p sk 8 1O AR A RS R A .,

Exercise 6 Fill in the blanks with the words or expressions given below. Change their forms
where hecessary.

Biochemistry
Originally a subdivision of chemistry but now an 1 science, biochemistry includes all

aspects of chemistry that 2 living organisms. Thus, photochemistry 3 (directly)
photosynthesis and physical chemistry with osmosis ... two phenomena that 4 all plant and
animal life. Other important chemical mechanisms that apply directly to 5 are catalysis, which
takes place in _ 6 systems by the agency of enzymes; nucleic acid and protein constitution and
behaviour, which is known to control the 7 __ of genetics; colloid chemistry, which 8 (in
part) the nature of celi walls, muscles, collagen, etc; acid-base relations, ) the pH of body
fluids; and such nutritional components as amino acids, fats, carbohydrates, minerals, lipids and
vitamins, all of which 10 life. The chemical organisation and reproductive behaviour
of 11 (bacteria and viruses) and a large part of agricultural chemistry are also included
in biochemistry. Particularly active areas of 12 are nucleic acids, cell surfaces (membranes),
enzymology, peptide hormones, molecular biology, and recombinant DNA.

B Reading B

Graduate Frequently Asked Questions
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engineering program, plus an additional 33 credits from depaﬂment~approved gradu-
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NoOTES
M.S. program OB A | R
Graduate Admissions Committee wrac b E R 2
NSF (National Science Foundation) HHRFPESS
Teaching Assistantships il & A
preliminary qualifying examinations P BEHE B ik

Exercise 7 Complete the following note-taking according to the passage.

1 The M.S. Program is available for those who wish to
. The Master's Degree of Science can be awarded without
and can be completed

if you have regarding graduate admissions, please write to Jeanne

Cosby at the e-mail address of

. If you have questions regarding

chemegac @ chemeng.stanford.edu.

, etc. write to the

. bye-mail at
should be directed to Jeanne

Cosby at cosby @ chemeng.stanford.edu.

From the questions mast frequently asked by the applicants we learn that the issues they con-

cern most are and

The financial aid packages usually carry

According to this passage, most Ph.D.s get thewr jobs in

Exercise 8 Translate the following phrases into English or Chinese.

.‘

oW N

_w OO N,

-t —

one year of post-baccalaureate study

a formal research thesis requirement

the core graduate chemical engineering program

the elective courses

preliminary qualifying examinations

TR e VAV

T i

# A GT ) R AR R

AEAA Hipgm R

VAR 2

W9 R I
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12 financial aid

13 Rt f &
14 official transcripts
19 e #5 4

16 fundamental or applied research

Exercise 9 Complete the following sentences by translating the Chinese given in the brackets.
L (B 124 0] LLER T°71:) who wish
to pursue one-year post-baccalaureate study without a formal research thesis requirement.

5 AR, SR WSS S S pl R R AR O 5B RVE B 2.
3 ke AL
AAESAT X A HUG I ), please contact Jeanne Cosby at cosby @chemeng.stanford.edu.
4 (AT
b Kk #42/3) find challenging jobs in industry or national laboratories.

Simulated Writing

English Letter Writing

LEBAC I, JE YR R B K AR A 8 40 4 S0 AN H S8 (VO TR B A e 3, 3B LT SO 5 45 |5
WU, Ml E IR L % BT e, J":}igfl&*ﬁf\‘}\ﬁ(llﬂ I

17 Jo(Letterhead) . |1 Bj(Date). 1% Hsht(Inside Address). W tF A (Attention) . FRiF(Salutation),
‘Ji111(Subject or Reference). i £ (Body). % 454%ifi(Complimentary Close), % #:(Signature); filtfif
{45 kT (Enclosure), It 7 (Postscript). #biX(c.c.)%.

Sample Reading 1: The Format

Binhai College of Technology
Chemical Engineering Department
Binhai 806023, CHINA

June 2, 2002

Mr. S. Hammer, Professor
Chemical Engineering Department
The University of Sydney

NSW 2000, Australia

Atin.: Admission Office
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Dear Mr. Harnmer,

This letter is to express interest in joining your research group when a suitable position becomes
available.
| am completing my bachelor's degree of Chemical Engineering at Binhai College of Technology.
As an excellent undergraduate, | have been impressed by the nationwide popularity of your produc-
tive group. | am keen to begin a career in chemical engineering with your staff, leading on to master’s
degree by research, and | would like to have the opportunity to join your research group. Over the
past four years | have had a lot of reading about your recent research.
My résumé is enclosed and, should a position become available, | look forward to the opportunity to
discuss this with you.
Yours faithfully,
(Signature)
Qiang Hao
Enclosures:
1) One application form
2) One résumé — Qiang Hao
Postscript: If your e-mail is provided, it will frequently be used to send you the missing items. Please
check it.

ESEIFREIR
dE s (Mg 806023)
Hammer# 2
K A B R 1294 2000
BEKPHTR
Wtk A A
Hammer# £2:

AN |53 A PLEAE SR A R I B PR ATTIR B S RS AL K T AR

o A B B T R AL TR LR, g - RIRF P, AR ST R
S 4E 4 TR T 140 HE R UM T . TR B AV LR B IR AR AT I BL 17 RO F R BRIN AL T AE, Il i i 2
FHFEBIBFSCPER 0. RAQATIL S BIRIO B S RMAL UAF. fEd 2 VU4E BB F L BN LD
BL WSO AR .

B R AR — B, 0 TAENLS, R PO IR S BRI,
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