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Part 1 Introduction

Lesson 1 The Characteristics of English for
Science and Technology

HTEINMT BESNEHPELAR, HREREZMES, AMITFEERIMNHAERE
EAM R SCE, HERTMIE A ATk BRI 0, X B R MRk Z B A
I EM . PHEEEN & RENRIEZMESRBFRMANTMIER. “BIRRE—WE TR
P B LSRR, AT DAERATE RIS E N — .7 B T @ A O A
TR, BiFRREREXXMAE +SEENE.

PSR B HARH A AW REE, 72130 77 1 R S 915 A 4 0 i R BR . (ERH B 2B 1
H—F R SR, ZERAT HA KB SHE RS . BT —8% RGN, B
RIBFEAIAE, RZBTEXBEEERMES., EXBEEORA, A TREMNE
WIEMME. 5, BERERTERE RSB BRSEREERRAE, FANENESH
B, RAMGH. A8, BREMIATERREIFHE L, Hit, BERETAEETE TR
PIEMR A, NMIEMRIX.

—. REFERAZALEN -

(HAEIEED) (A Grammar of Contemporary) 7ER AR HIBER R T, KB H 4L
E45H (nominalization) RFHFEIEMFERZ —. FEAR B CERERT MG, BEEM.
WEHY. FERK, BAFENEIZMIEE—-TH.

e. g. 1 Archimedes first discovered the principle of displacement of water by solid bodies.
MARERALILERIEKRGRE,
‘a] 5 of displacement of water by solid bodies & & ial{b 45, —F HE &4k T RNEMNG, #—
J5 M 5% 8 displacement X —Z 5L,
e. g. 2 If you use firebricks round the walls of the boiler, the heat loss can be considerably re-
duced.
YRR A KT KKK,
More examples:
— & 3C4E : Eliot refused the offer and it made us angry.
X HIELT IS, THARMNEA.
B4 1B 0K . Eliot’s refusal of the offer made us angry.  (refuse —>refusal)
BT XA BF G EL LSRN AR,
— 3¢k : When we had completed the experiment, we immediately recorded the result.
ERMAREXRAEEHN, RNIFPRLERLETE,
BlH; ¥ 18 & : On completion of the experiment, we immediately recorded the result.

(complete—>completion)

EM—ZTREXAEE, iz LRiE TR,
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. ITZER%ER

WRYE I E FIZE K2 John Swales M43, BHEEEFHIFBEESH SHZ—REDNS. X
RENPECEMENE R, BAZWER. B—. SAREHTLE, 20885 05
%. BHWRBHEASE=AKIR, RAKDES, Hl.

Attention must be paid to the working temperature of the machine.

BEEEENZG IABE,

AR 2> it «

You must pay attention to the working temperature of the machine.

PRAT LI AT 64 TR A,

WO, WETRTR, BTN EEFLAME, REXETS, SRS EHEHERDIENE
BREA . MBI LA T P BB S 1B,

— &L/ : We can store electrical energy in two metal plates separated by an insulating medi-
um. We call such a device a capacitor, or a condenser, and its ability to store elec-
trical energy capacitance. It is measured in Farads.

BB B UK . Electrical energy can be stored in two metal plates separated by an insulating
medium. Such a device is called a capacitor, or a condenser and its ability to
store electrical energy capacitance. It is measured in Farads.
CRTHALET - LENRBRAGBRLEERKA, EHOEEHR I B ER,
AEERRGEAFALE, LEGNFLE R 55,

X — BRSO & A E B BR

Electrical energy; Such a device; Its ability to store electrical energy; It (Capacitance)

ENHRETTERENGER, SFHATAERME, FHBRE. IAEERLRR, B4 T HE

HE, MEER, BAMY . B35 T R E Sz W28,

More examples:

— 30k : We place some stems with flowers on in red ink. After some time we could see that
the red ink had moved very slowly up the stems and changed the colour of the flow-
ers.

BMfe— LR RO EXETFLRARP, T —&6E, &40 REBAINLEKRER
WEEEBH, RETREHRE,

B ¥E IR . Some flowering stems were placed in red ink. After some time, the red ink could be
seen to have crept up the stems and changed the colour of the flower.
—EFRGERE TLERF, ST BN, RSAHNCERERLE £
E83h, ARETHGHE,

BHEFGEFFR MR E NS, HZERBRAGHAS —. AR I, EFEENEAE

FHHE,

=. EREZRA .

WRTFTA, PHECEERT XM S, SRR, Iib, SAHRMIEERSEEMN TR
Wik WAy R SHAM S R ERIENIRHFINE; EAREREEREEMMNE; f
i+ sh & AR E AR EE NSRBI, XETHEANT, YHEEE. REBRTFTH&4
AF,

— M C4E: A direct current is a current which flows always in the same direction.

Bl FIE LR . A direct current is a current flowing always in the same direction.
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ARCR—FERLR —F QARHEG R,
— Mg 3L . When heat radiates from the earth, it causes air currents to rise.
B AE Ak Radiating from the earth, heat causes air currents to rise.
AREBHRRBH B RN, AR LH,
— /K. A body can move uniformly and in a straight line, if there is no cause to change
that motion. :
BHEHIE R : A body can move uniformly and in a straight line, there being no cause to
change that motion.
WREAREHWEREDGRE, ARL2pEE BTk ELEF,
More sentences in formal style:
Materials to be used for structural purposes are chosen so as to behave elastically in'the en-
vironmental conditions.
MR B SR A PR L
There are different ways of changing energy from one form into another.
HFRER—FHX#ET RS —HHBXEEFHFRE G F %,
N, REXEIE
ﬁﬁﬁﬁﬁﬁi%&%ﬂ&iﬁ%ﬁﬁz—o#E%%Wﬁﬁ?ﬂﬁ:
L. A ia s
The forces due to friction are called frictional forces.
WTERDELGHHRYBERS .
2. 25 B 2207 4 5
In this factory the only fuel available is coal.
BT — T RS R R,
3. Wi |
The air outside pressed the side in.
ShEEE AR R TS LT,
4. BAGHRE, EOMRERBR M 3R & X
The heat produced is equal to the electrical energy wasted.
FENRETFTRRT O L,
5. EiBEMNA]
During construction, problems often arise which require design changes.
EhR i, FLRATEA TRy,
The molecules exert forces upon each other, which depend upon the distance between
them.
DTMERAREEEAGER, & H KBk TEMZRBHIESE,
Very wonderful changes in matter take place before our eyes every day to which we pay lit-
tle attention.
(ZE & M A] to which we pay little attention &4 B9 & changes, XRE—FOREEIEMN )
BMNFEAZEE G, RFF W R EANERAERITE A
i, EHA%
ﬂ&ﬁﬁ*%#ﬁﬁ%?ﬁ%%@ﬂ9&W%ﬁﬂ&i@Z%Tﬁ@i%%ﬁﬁaW@
ﬂwﬂmm”%mﬁﬂ‘ﬁﬁﬁﬁmﬁﬂ‘%ﬁ%%ﬂﬂ\ﬁﬁﬁﬁﬁﬁﬂﬂ‘ﬁ%ﬂ%m@
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B, B#HMF.

It seems that these two branches of science are mutually dependent and interacting.

ARXAANMFS X RAMERA, MEAAY,

It has been proved that induced voltage causes a current to flow in opposition to the force

producing it.

EZIEYN, RECERECAN T AL EA S ANGEY ) FAiHE,

It was not until the 19th century that heat was considered as a form of energy.
B2 19 AN A RIRE AR F G — B X,

This steel alloy is believed to be the best available here.

AANVA A ZAP S 2 RMA X R0 RAFI L4,

Compared with hydrogen, oxygen is nearly 16 times as heavy.

5 A0, RERALYRACH 1645,

The resistance being very high , the current in the circuit was low.
WTRERK, BB PELHB AR,

Ice keeps the same temperature while melting.

KA, RBERBRE,

All substances, whether gas, liquid or solid, are made of atoms.

—MHR, FRAAE. &E, ERBALE, KHRFHK,

. KA

AT RRB-AEHEEE, 2 BE%, SHh5E, B EpaEdiFLRa. B

RAZELNATME, DTFEE—B6,

The efforts that have been made to explain optical phenomena by means of the hypothesis

of a medium having the same physical character as an elastic solid body led, in the first in-

stance, to the understanding of a concrete example of a medium which can transmit transverse

vibrations, and at a later stage to the definite conclusion that there is no luminiferous medium

having the physical character assumed in the hypothesis.

t. EGREHERKA
AREAE G SHEARPHEXENERZ—, EEANTEHVAHE B LT

b AWV T FAE RO, 5 40— o 98 ST A M T A SR EE 3 o 5 A R 3 R 4

Bilan .
full-enclosed &4 # (WiA 4 RIE &)

feed-back R4% (WAl B4 7))

work-harden A T &4t (X4 BiA)

criss-cross X L& (A E R & iA)

on-and-off-the-road % & A% % A 4 (Lid4 RIE )
anti-armoured-fighting-vehicle-missile & % ¥ £ $# (£id4 R4 i)
colorimeter & & it (L& FMHE )

maths (mathematics) # % (RIEAZEHEIE)

lab (laboratory) %

ft (foot/feet) 3% R

cpd (compound) 4&4-#

P.S. 1. (pounds per square inch)  #/-F 7 3
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N, BEERBERTIESRRIAIL

fETE RSB AR TiESRE, meEERSEP@E® R0 EROROCE LR
B A
B HIE R AR TR TR BE)D WEREF ASAEE D

ignite set fire/light to g

insert push in ffi A

depress push down EK

consume use up JH#E

equalize make up #ME

occupy fill up 5 H

extinguish put out (a fire) $EK

add put in J i

remove take off/away % F

invert turn-+-upside down & Eji |
B 28 o R AMRIE R ENE (26D 58 P B H AL (6D

employ use

contact touch

rapid quick

possess have

absorb take in

transform change

erode wear away

aggregate put together

approximately about

bear carry

commence begin

inquire ask

endeavor try

remark say

obtain get

Reading Material
How to Study Chemistry as a Course for Specialty

We have written this text to assist you as you study chemistry. Chemistry is a fundamental
science—some call it the central science. As you and your classmates pursue diverse' career
goals you will find that the vocabulary and ideas presented in this text will be useful in more
places and in more ways than you may image now.

We begin with the most basic vocabulary and ideas. We then carefully evolve increasingly
sophisticated ideas that are necessary and useful in all the other physical sciences, the biologi-
cal sciences, and the applied sciences such as medicine, density, engineering, agriculture,

and home economics.
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We have made the early chapters as nearly self-contained as possible. The material can be
presented in the order considered most appropriate by your professor. Some professors will
cover chapters in different orders or wiAll omit some chapters completely—the text was designed
to accommodate this.

Early in each section we have attempted to provide the experimental basis for the ideas we
evolve. By experimental basis we mean the observations and experiments on the phenomena
that have been most important in developing concepts. We then present an explanation of the
experimental observations.

Chemistry is an experimental science. We know what we know because we (literally thou-
sands of scientists) have observed it to be true. Theories have been evolved to explain experi-
mental observations (facts). Successful theories explain observations fully and accurately. More
importantly, they enable us to predict the results of experiments that have not yet been per-
formed. Thus, we should always keep in mind the fact that experiment and theory go hand-in-
hand. They are intimately related parts of our attempt to understand and explain natural phe-
nomena.

“What is the best way to study chemistry?” is a question we are asked often by our
students. While there is no single answer to this question, the following suggestions may be
helpful. Your professor may provide additional suggestions. A number of supplementary mate-
rials accompany this text. All are designed to assist you as you study chemistry. Your profes-
sor may suggest that you use some of them.

Students often underestimate the importance of the act of writing as a tool for learning.
Whenever you read, do not just highlight passages in the text, but also take notes. Whenever
you work problems or answer questions write yourself explanations of why each step was done
or how you reasoned out the answer. Keep a special section of your notebook for working out
problems or answering questions. The very act of writing forces you to concentrate more on
what you are doing, and you learn more. This is true even if you never go back to review what
you wrote earlier. Of course, these notes will also help you to review for an examination.

You should always read over the assigned material before it is covered in class. This helps
you to recognize the idea as your professor discusses them. Take careful class notes. At the
first opportunity and certainly the same way, you should recopy your class notes. As you do
this, fill in more detail where you can. Try to work the illustrative examples that your profes-
sor solved in class, without looking at the solution in your notes. If you must look at the solu-
tion, look at only one line (step), and then try to figure out the next step. Head the assigned
material again and take notes, integrating these with your class notes. Read the assigned mate-
rial again and take notes, integrating these with your class notes. Reading should be much
more informative the second time.

Review the “key terms” at the end of the chapter to be sure that you know the exact mean-
ing of each. Work the illustrative examples in the text while covering the solutions with a sheet
of paper. If you find it necessary to look at the solutions, look at only one line at a time and
try to figure out the next step. Answers to illustrative examples are displayed on blue back-
grounds. At the end of most examples, we suggest related questions from the end-of-chapter

exercises.



Lesson 2 Word-Building of English for
Science and Technology

A ¥ 1k A 2 AR B R B — b e, EREW ™ ENEWER, AGHMRTE, U FH 44 17) 3
ICIZBE, AR, X —R =, Ay 1 B IR) A A R 07 1 R AR R 5 R B B B 3EE
AR RRANRIEL (REXEABIBENR TIE), WA, BT IERH 2615 o i % Rl 0
=Rk, R R A RIES, WK EE . BRE. B,

—. iR&EZx

IRAEY: (derivation, WAL, BP f — AN AR A AT B sk S 4 R 55 — A B4R ) 4y
T o N0 AE TR AR AT TR B R 40 1 AT 4R E—BA BRI RN, HBas HiE X, 7 7E
AR 5 T B R B A S R, A T B iR AN URERFL ., 0 UEAF “hap-
py (F#e9)” KM, METH “un” BtEHK Xid “unhappy (R ¥6)”; MK “-ly”,
BEEB AL R “happily (£4#%)”; MEH “ness”, PR HZIAE R “happiness (¥
)7, [FFEE AT A3 B] “unhappily” 1 “unhappiness”. A&, EERWAKNER, B4 —¢
HERMBEX. BB TH. BN X, MES THRER U5 B8N IR AR 45 A R 0 B4R 0
X, 2BI0FE1,

R1REMIR LR

P ot H PP 18 23
BF LT B A R 4%
alkane alkyl alkene alcohol aldehyde
one mono- methane methyl methanol methyl aldehyde
di- th thyl aldehyd
two l ethane ethyl crhene ethanol g e
bi- ethylene ethanal
three tri- propane propyl propene propanol propylaldehyde
tetra-
four ) butane butyl butene butanol butyl aldehyde
quadri-
five pent(a)- pentane pentyl pentene pentanol pentanal
six hex(a)- hexane hexyl hexene hexanol hexanal
heptanal
seven hept(a)- heptane heptyl heptene heptanol
heptyl aldehyde
eight oct(a)- octane octyl octene octanol octyl aldehyde
nine non(a)- nonane nonyl nonene nonanol nonyl aldehyde
decyl aldehyde
ten dec(a)- decane decyl decene decanol
decanal

B Mk BEMMR B TRABNE BRSFRREFEEME “ene” e

RS . FHIARER “-ane”, “yne”. “ol”, “yl”, MABET “heia”. “RREETL 7
SR R, TR T 5 /L2 4 R 4 17

WAL, FE—RTE AT BTN 50 MBE IR, — & B HE T AEE R B A &I 50 A
RIS 30 DNES. XY RIAICE, 838 4 b ikeE s, 5 15 T8 338 R e 3
WHM.
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Z. 8RE

R A B B A A _E B3 & BR— A i XA I B 7 B A A B (composition) ,
L. BEAFANEEMR TR

(1) A+ %A

classroom 4 %, carbon black % 2

(2) &+ 410

blackboard 2 # , green-house & %, atomic weight B F%
(3) i+ 4

break-water B % 3%

(4) BliE + 437

overcoat X &K, inland A 4

(5) Zhid+ &l

breakdown 8 #%, £, breakup K #

(6) ZiE+ i+ 4 17

editor-in-chief ¥ % 4%

2. RAWEANEEMBR TR

(1) ZFE+EER

snow-white & & 5, colour-blind & B #, world-wide 2 R AL B
(2) 2+ 2

red-hot ¥ # &4

(3) BliE+ 1 2 i

ever-green % 4k 89, over-sensitive it FHAH

(4) 29+ 437

hand-made F T %) # #

5 BAWE+ 2

first-rate # — & #9, second-hand B &, A S8y, F=F
(6) JEAH) + 2 i +ed

warm-hearted # & # 4, open-minded & 4 B8R 49, white-haired & & #§
(7)) BA+ 417 +ed

two-faced # & )k 49, four-cornered A w f 44

(8) B+ &+ A

five-year-old & % #5, six-inch-tall %+ 56

(9) A+ 41ia+ed

iron-willed A4 & &

3. RAFAMEEMR YR

(1) &8+ zhid

overcome AR, uphold ¥ #, %, outgrow K FH B Kk £
(2) A+ 3hiF

sun-bathe # 17 B %%

4. BABIREMN EEHR YR

(1) ZiF+ 417

sideways #% %
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(2) %A+ @A

headfirst 538 F

(3) A#HE+4

meanwhile F] &, 4]

(4) AriFl+ 41

beforehand ¥ %

=, E&miE

FE45%: (shortening) #§ R EUAI Sk F /MR T ¥, XM BREREIEPEEH.

OPEC: Organization of Petroleum Exporting Countries % it #r i B 21 4%

CAD: computer aided design it J L4 8h 3% 3t

PVC: polyvinyl chloride & f Z %

FRP. fibre glass reinforced plastic 3% % 4%

DDT: dichloro-diphenyl-tricchloroethane i i# #

DNA: deoxyribonucleic acid Bt & 4 ¥ 4% B

C/O. care of Jfie--+- #3

P.S. : postscript (4E k) MF

M., BAE

B4 (blending), EPMFMARASRER Mo BEHMR—NHH, FEBIERE
&, AEESRRRE.

news broadcast—>newscast #f I J~ 4% television broadcast—telecast ¥ 3% %

smoke and fog—>smog 18 % helicopter airport—heliport & # & #L3%

A, 8% (signs)

.. and #: number $ . dollar ©: copyright

Exercises

1. Write out the names of the alkanes which have one to ten carbon atoms in English.

2. Write out the local names of common organic acid in English and Chinese.

Reading Material

Chemistry and Chemist

Chemistry is at the forefront of scientific adventure, and you could make your own contri-
bution to the rapidly expanding technology we are enjoying. Take some of the recent academic
research: computer graphics allow us to predict whether small molecules will fit into or react
with larger ones—this could lead to a whole new generation of drugs to control disease; chem-
ists are also studying the use of chemicals to trap the sun’s energy and to purify sea water;
they are also investigating the possibility of using new ceramic materials to replace metals
which can corrode.

Biotechnology is helping us to develop new sources of food and new ways of producing fu-
el, as well as producing new remedies for the sick. As the computer helps us to predict and in-

terpret results from the test tube, the speed, accuracy and quality of results is rapidly increas-
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ing—all to the benefit of product development.

It is the job of chemists to provide us with new materials to take us into the next century,
and by pursuing the subject, you could make your positive contribution to society. Here are
some good reasons for choosing chemistry as a career.

Firstly, if you have an interest in the chemical sciences, you can probably imagine taking
some responsibility for the development of new technology. New ideas and materials are con-
stantly being used in technology to improve the society in which we live. You could work in a
field where research and innovation are of primary importance to standards of living, so you
could see the practical results of your work in everyday use.

Secondly, chemistry offers many career opportunities, whether working in a public serv-
ice such as a water treatment plant, or high level research and development in industry. Your
chemistry-based skills and experience can be used, not only in many different areas within the
chemical industry, but also as the basis for a more general career in business. As a qualifica-
tion, chemistry is highly regarded as a sound basis for employment.

You should remember that, as the society we live in becomes more technically advanced, the
need for suitably qualified chemists will also increase. Although chemistry stands as a subject in its
own right, it acts as the bond between physics and biology. Thus, by entering the world of chemis-
try you will be equipping yourself to play a leading role in the complex world of tomorrow.

Chemistry gives you an excellent training for many jobs, both scientific and non-scientific.
To be successful in the subject you need to be able to think logically, and be creative, numer-
ate, and analytical. These skills are much sought after in many walks of life, and would ena-
ble you to pursue a career in, say, computing and finance, as well as careers which use your
chemistry directly.

Here is a brief outline of some of the fields chemists work in:

Many are employed in the wealth-creating manufacturing industries - not just oil, chemical
and mining companies, but also in ceramics, electronics and fibres. Many others are in con-
sumer based industries such as food, paper and brewing; or in service industries such as trans-
port, health and water treatment.

In manufacturing and service industries, chemists work in Research and Development to
improve and develop new products, or in quality control, where they make sure that the pub-
lic receives products of a consistently high standard.

Chemists in the public sector deal with matters of public concern such as food preserva-
tion, pollution control, defence, and nuclear energy. The National Health Service also needs
chemists, as do the teaching profession and the Government’s research and advisory establish-
ments.

Nowadays, chemists are also found in such diverse areas as finance, law and politics, re-
tailing, computing and purchasing. Chemists make good managers, ‘and they can put their
specialist knowledge to work as consultants or technical authors. Agricultural scientist, con-
servationist, doctor, geologist, meteorologist, pharmacist, vet... the list of jobs where a
qualification in chemistry is considered essential is endless. So even if you are unsure about
what career you want to follow eventually, you can still study chemistry and know that you’re

keeping your options open.



Lesson 3 A Brief Introduction of Fine Chemicals

Until the early 1970s in-house capabilities for production of raw materials and intermedi-
ates for products sold were considered a key competitive advantage by the chemical industry.
As of this writing, this situation has changed completely. Particularly those chemical compa-
nies concentrating on portfolios having high added value specialties consider efficient research
and development, dynamic marketing, and proper management of human, technical, and fi-
nancial resources as key success factors rather than production. This change in strategic focus
is especially evident in the agrochemical and pharmaceutical industries which together comprise
the life science industry. In manufacturing activities, manufacturing has been regrouped into
separate divisions, and in a few cases large life science companies have disinvested their chemi-
cal manufacturing activities. In addition to these strategic developments, the requirement for
more and more sophisticated organic chemical has contributed substantially to the emergence of
the fine chemicals industry as a distinct entity. Fine chemical manufacturers are backward inte-
grated, production oriented, and service the mega enterprises within the chemical industry.
The fine chemicals industry has its own characteristics with regard to research and develop-
ment, production, marketing, and finance.

In the chemical business products may be described as commodities, fine chemicals, of
specialists. Various commodities are also known as petrochemicals, basic chemicals, organic
chemicals (large-volume), monomers, commodity fibers, and plastics. Advanced intermedi-
ates, building blocks, bulk drugs and bulk pesticides, active ingredients; bulk vitamins, and
flavor and fragrance chemicals are all fine chemicals. Adhesives, disinfectants, electronic
chemicals, food additives, mining chemicals, pesticides, pharmaceuticals, photographic
chemicals, specialty polymers, and water treatment chemicals are all specialties. The added
value is highest for specialties.

It is common to both commodities and fine chemicals that these materials are identified ac-
cording to specifications, according to what they are. These substances are sold within the
chemistry industry, and customers know better how to use them than suppliers. Specialties are
identified according to performance, according to what they can do. Customers are the public,
and suppliers have to provide for technical assistance. A particular substance may be both a fine
chemical and a specialty. For example, as long as, 2-chloro-5-(1-hydroxy-3-oxo-1-isoindoli-
nyl) benzene sulfonamide is sold according to specifications it is a fine chemical. But once it is
tabletted and marked as the diuretic, chlorthalidone, it becomes a specialty. The limits be-
tween commodities and fine chemicals are not so clearly fixed.

In terms of volume the border line between commodities and fine chemicals comes some-
where between about 1000t/yr and 10000t/yr. In terms of unit prices the line typically varies
between $ 2.50/kg and $10/kg. Establishing more precise demarcations is not practical even
though a large number of well-known intermediates fall within these lines, e. g. , acetoacetani-
lide, chloroformates, cyanuric chloride, hydroquinone, malonates, pyridine, picolines, and

sorbic acid. Additionally, for amino acids and vitamins two typical groups of fine chemicals,



