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Part One Chemistry

Before you read

1. Do you like the subject of chemistry? Why or why not?
2. Work in groups and discuss the significance of chemistry. What

roles has chemistry played in our life?

Unit1 Chemistry and Chemists

Reading 1

Chemistry and Chemists

What is Chemistry? Chemistry is defined as the study of matter and its
properties. Matter is defined as everything that has mass and occupies
space. Although these definitions are acceptable, they do not explain why
one needs to know chemistry. The answer to that query is that the world in
which we live is a chemical world. Your own body is a complex chemical fac-
tory that uses chemical processes to change the food you eat and the air you
breathe into bones, muscle, blood, and tissue and
even into the energy that you use in your daily liv-
ing. When illness prevents some part of these proces-
ses from functioning correctly, the doctor may pre-
scribe as a medicine a chemical compound, either
isolated from nature or prepared in a chemical labora-
tory by a chemist. Without chemistry our lives would

be unrecognizable, for chemistry is at work all a-

round us. Think what life would be like without
chemistry-there would be no plastics, no electricity and no protective paints
for our homes. There would be no synthetic fibers to clothe us and no fertil-
izers to help us produce enough food. We wouldn’t be able to travel because
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there would be no metal, rubber or fuel for cars, ships and aeroplane. Our
lives would be changed considerably without telephones, radio, television
or computers, all of which depend on chemistry for the manufacture of their
parts. Life expectancy would be much lower, too, as there would be no
drugs to fight disease.

Chemistry is at the forefront of scientific adventure, and you could
make your own contribution 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 gen-
eration of drugs to control disease; chemists 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 fuel, as well as producing new remedies for the sick. As
the computer helps us to predict and interpret results from the test tube,
the speed, accuracy and quality of results is rapidly increasing-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 posi-
tive 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 proba-
bly imagine taking some responsibility for the development of new technolo-
gy.- New ideas and materials are constantly being used in technology to im-
prove 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 every day use.

Secondly, chemistry offers many career opportunities, whether work-
ing in a public service such as a water treatment plant, or high level research
and development in industry. Your chemistry-based skills and experience can
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be used , not only in many dif ferent areas within the chemical industry ,
but also as the basis for a more general career in business. As a qualification,
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

your

qualified chemists will increase. Although gyion %
chemistry stands as a subject in its own right, [

it acts as the bond between physics and biolo- *i r
gy. Thus, by entering the world of chemistry

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, numerate, and analytical. These skills are
much sought after in many walks of life, and would enable 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 fibers. Many others are in consumer based industries such as food, pa-
per and brewing; or in service industries such as transport, health and wa-
ter 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 public receives products of a consistently high
standard.

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

Nowadays, chemists are also found in such diverse areas as finance, law and
politics, retailing, computing and purchasing. Chemists make good managers, and
they can put their specialist knowledge to work as consultants or technical au-
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thors. Agricultural scientist, conservationist, doctor,
geologist, meteorologist, pharmacist, vet-:- the list of
jobs where a qualification in chemistry is considered es-
sential 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.

What Do Chemistry Graduates Do?

Demand for chemists is high, and over the last decade opportunities for

chemistry graduates have been increas-
ing. This is a trend that is likely to contin-
ue. Chemistry graduates are increasingly
sought after to work in pharmaceutical, oil,
chemical, engineering, textile and metal
companies, but the range of opportunities

also spans the food industry, nuclear fuels,

glass and ceramics, optical and photographic industries, hospitals and the

automotive industry. Many graduates begin in scientific research, develop-

ment and design, but over the years, about half change, into fields such as

sales, quality control, management, or consultancy. Within the commercial

world it is recognized that, because of the general training implicit in a

chemistry course, chemistry graduates are particularly adaptable and analyt-

ical—making them attractive to a very broad spectrum of employers. There

has been a growth of opportunity for good chemistry graduates to move into

the financial world, particularly in accountancy, retail stores, and comput-

er software houses.

New words and expressions

G W N

ceramic [si'remik, so'reemik] adj./ n. PSS, PEEH &
fertilizer [ 'fortilaizo, 'fortliaize] n. AER}, fLAER

fiber ['faiba] n. £4k

Vimplicit [im'plisit] adj. BERE, SEH

pharmaceutical [fame'sjutikl, fams'sjutikel] adj. #HIZHAY, 255K



6. spectrum [‘SPEktram] n. 7"61‘%", }:51%59 &i%’ ﬁﬁsﬁ» e, %5‘]
Understanding the text

1. Why do people choose chemistry as a career?
2. What are fields where chemists work?

3. How do you think of chemistry after reading this passage?

Translation

1. As the computer helps us to predict and interpret results from the
test tube, the speed, accuracy and quality of results is rapidly increasing-all
to the benefit of product development.

2. Nowadays, chemists are also found in such diverse areas as finance,
law and politics, retailing, computing and purchasing.

3. Within the commercial world it is recognized that, because of the
general training implicit in a chemistry course, chemistry graduates are par-
ticularly adaptable and analytical-—making them attractive to a very broad

spectrum of employers.

Before you read

1. Can you make a list of the famous chemists?

2. Tell us a story about a chemist you know well.
Reading 2

Paul D. Boyer

Paul Delos Boyer (born July 31, 1918) is an American biochemist and ana-
lytical chemist. He shared the 1997 Nobel Prize in Chemistry for research on the
“enzymatic mechanism underlying the biosynthesis of adenosine triphosphate
(ATP)” (ATP synthase) with John E. Walker; the remainder of the Prize in
that year was awarded to Danish chemist Jens Christian Skou for his discovery of
the Na™ /K™ — ATPase.

Birth and Education

Boyer was born in Provo, Utah. He grew up in a nonpracticing Mormon

5



Paul D.Boyor

family. He attended Provo High School, where he was active in student gov-
ernment and the debating team. He received a B.S.in chemistry from
Brigham Young University in 1939 and obtained a Wisconsin Alumni Re-
search Foundation Scholarship for graduate studies. Five days before leaving
for Wisconsin, Paul married l.Lyda Whicker. They remain married and have

three children and eight grandchildren.

Academic Career

After Boyer received his Ph. D. degree in biochemistry from the Univer-
sity of Wisconsin-Madison in 1943, he spent years at Stanford University on
a war-related research project dedicated to stabilization of serum albumin for
transfusions. He began his independent research career at the University of
Minnesota and introduced kinetic, isotopic, and chemical methods for in-
vestigating enzyme mechanisms. In 1955, he received a Guggenheim Fellow-
ship and worked with Professor Hugo Theorell on the mechanism of alcohol
dehydrogenase. In 1956, he accepted a Hill Foundation Professorship and
moved to the medical campus of the University of Minnesota. In 1959-1960,
he served as Chairman of the Biochemistry Section of the American Chemical
Society (ACS) and in 1969-1970 as President of the American Society of Bi-
ological Chemists.

Since 1963, he has been a Professor in the Department of Chemistry
and Biochemistry at University of California, Los Angeles. In 1965, he be-
came the Founding Director of the Molecular Biology Institute and spearhea-
ded the construction of the building and the organization of an interdepart-
mental Ph. D. program. This institutional service did not diminish the creativ-
ity and originality of his research program, which led to three postulates for
the binding mechanism for ATP synthesis—that energy input was not used
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primarily to form ATP but to promote the binding of phosphate and mostly
the release of tightly bound ATP; that three identical catalytic sites went
through compulsory, sequential binding changes; and that the binding
changes of the catalytic subunites, circularly arranged on the periphery of
the enzyme, were driven by the rotation of a smaller internal subunit.

Paul Boyer was Editor or Associate Editor of the Annual Review of Bio-
chemistry from 1963-1989. He was Editor of the classic series, “The En-
zymes” . In 1981, he was Faculty Research Lecturer at UCLA. In that same
year, he was awarded the prestigious Tolman Medal by the Southern Cali-

fornia Section of the American Chemical Society.

New words and expressions

albumin [al'bjumin] n. EHAKE, EHZE

biosynthesis [ baiou'sinbisis] n. 4= ¥)& Ak

catalytic [ keeta'litik] adj. #EILHY, &Mk N

enzyme [ 'enzaim] n. fiff

Faculty Research Lecturer K22 — FfafF5T R AL

fellowship ['feloufip, 'felowfip] n. &if, HE, S REK, K%L

isotopic [aisou'topik] adj. R{iZEH, SIEH

kinetic [kai'netik, ki'netik]| adj. IB3hH), B 1K

postulate ['postjuleit, 'postfaleit] vt. TR, [RE n RE, i
&M

10. serum [ 'siorom, 'sirom] n. ¥ &, IM3E, ¥

11. transfusion [treens'fjuizon] n. Wk, Hil, B

0 0o A A g D e

Understanding the text

What are Paul D. Boyer’s main achievements?

Translation

1. After Boyer received his Ph. D. degree in biochemistry from the Uni-
versity of Wisconsin-Madison in 1943, he spent years at Stanford University
7



on a war-related research project dedicated to stabilization of serum albumin
for transfusions.

2. This institutional service did not diminish the creativity and originali-
ty of his research program, which led to three postulates for the binding
mechanism for ATP synthesis—that energy input was not used primarily to
form ATP but to promote the binding of phosphate and mostly the release of
tightly bound ATP; that three identical catalytic sites went through com-
pulsory, sequential binding changes; and that the binding changes of the
catalytic subunites, circularly arranged on the periphery of the enzyme,

were driven by the rotation of a smaller internal subunit.

Reading 3

The Founder of Chemical Industry —Hou Debang
Hou Debang (1890-1974), born in Fuzhou City of Fujian Province,
was a famous chemical expert and the founder of China’s modern chemical
industry. He was famous at an early age for his diligence, intelligence and
hard study. Graduated from Tsinghua University in 1912, he was recommen-
ded to study in Massachusetts Institute of Technology one year later and got

the doctor degree of Colombia University in the United States.

In the 1920s, China solely depended on importation for all pure alkali
consumption. To establish the national pure alkali industry, Hou Debang
came back to China. With his guidance, Tianjin Alkali Plant, then the big-
gest one in Asia, was established at the coast of Bohai Sea in Tanggu Dis-
trict, Tianjin City, and developed the Red Triangle brand pure alkali. In

8



1926, Red Triangle won the highest honor, Gold Prize, at the Internation-
al Exhibition in Philadelphia, USA. Instead of selling his patent for huge
profits, Hou Debang wrote a book titled Production of Pure Alkali, intro-
ducing the techniques of pure alkali production to the world, and shared his
knowledge with professionals in the circle of the international chemical in-
dustry.

In 1937, Hou Debang helped establish the Nanjing Ammonium Sul-
phate Factory under Yongli Chemical Industrial Company, which was up to
the world level in terms of technology, ushering in a new era for China’s
chemical fertilizer industry. In 1943, he initiated the unique production tech-
nologies of pure alkali and ammonium chloride, which was called the Hou
Pure Alkali Production Method. This method established new ways for pure
alkali production in the world and drew much attention from the internation-
al academic circle. Since then, China’s pure alkali production industry has
entered a new stage.

Hou Debang was once Vice Minister of Chemical Industry, vice chair-
man of China Association for Science and Technology, president of China
Chemistry Academy and the Chemical Industry and Engineering Society of

China. He became a member of the Chinese Academy of Sciences in 1955.

New words and expressions

alkali ['elkolai, 'elkalai] n. §§
ammonium [o'mouniom| n. &Lk
chloride ['klorraid, 'kloraid] n. &4b%
sulphate ['salfeit] n. #iEEh
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