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Introduction  7 
 

Introduction 

 

What is “Testing English for Specific Purposes in Science” (TESPiS)? 

It is a Leonardo da Vinci project that started in 2009 with 9 partners subsidised by the 
European Union as part of the Lifelong Learning Program. The level of the testing 
materials - B2/C1 - is based on the Common European Framework of Reference for 
Languages (CEFR). 

TESPiS examines the language used in chemistry and related subject areas. It is a 
test of language ability of candidates who need to study or work in an environment 
where English is the language of communication. 

 

Who is the TESPiS TRAINER for? 

The TESPiS TRAINER is an e-book suitable for anyone who is preparing to take the 
TESPiS examination on B2 or C1 level. Its purpose is to equip scientists with a good 
set of English skills. The certificate, obtained after successfully passing the 
examination, can provide better employment possibilities for studying and living 
abroad. 

This e-book contains five practice tests for TESPiS examination, each covering the 
four skills: Listening, Reading, Writing and Speaking.  

 

The TESPiS examination 

The main purpose of the TESPiS examination is to see how well you can 
communicate and understand scientific English. 

The examination covers various situations a scientist might encounter in the job. 

 
A candidate will be asked: 

 to read texts for specific information, 
 to write an e-mail, a report or an article, 
 to listen to instructions and other information, 
 to give information about a scientific problem or to discuss it with a partner. 

The examination is taken in two parts: 

 Oral examination 
 Written examination 
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TESPiS – Oral Examination 

You will be tested in pairs for approx. 12–15 minutes. 

In rare cases 3 candidates will take the oral examination. 

After a few personal questions you will have to deal with a short report of your 
scientific work and then you will have to communicate with your partner about a 
topical problem in your field of science. 
 
The organiser of the examination will let you know the time you should be present in 
front of the room where the examination takes place. 

 

TESPiS – Written Examination 

The written examination consists of 3 parts: 

 Listening (30–45 minutes) 
 Reading (1 hour) 
 Writing (1hr 30 minutes) 

 

Written Examination – Listening 

Listening, 2 parts, 30–45 minutes 
 

 
What is your listening expected to be? 

 Understand what is said in Standard English even in an environment with 
background noise. 

 Follow lectures, provided subject matter is familiar and presentation 
straightforward. 

 Understand exchange of ideas in standard dialect on concrete and abstract 
topics in own field. 

 
Use various strategies to achieve comprehension, e.g. listen for main points and use 
clues in context. 

 

Written Examination – Reading 

2 or 3 parts, 1 hour  
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What is expected of you? 

 Rapidly grasp content of topics related to interests/ job and decide if closer 
reading is worthwhile. 

 Understand details of texts within field of interest, including attitude of writer. 
 Understand most important points on topics within academic/professional 

specialty. 
 Quickly look through technical information to find relevant explanations to help 

for a specific problem. 

 
What kind of exercises can you expect? 

 Multiple choice 
 Ordering of paragraphs 
 Finding best headline or title 
 True/false 
 Identifying emails 
 Fill-in-the-gaps or cloze tests 

 

Written Examination – Writing 

Writing, 2 parts, 1 hr 30 minutes  

Part 1: Write an e-mail, a letter, a cover letter, 120–150 words 

 
Part 2: Factual report/article/summary, 200–250 words. 
 
 

What is expected of you? 

 Write clear, detailed and logically structured texts related to field of interest. 
 Develop arguments using emphasis and supporting information. 
 Write letters specialty expressing facts and opinions, and using an appropriate 

tone. 
 Write in a legible handwriting. 
 Formal writing: begin a letter with “Dear Sir/Madam,” and end it with “Yours 

faithfully,” 
 Less formal: We begin it with “Dear Mr/Mrs/Miss/Ms + name,” and we end it 

with “Yours sincerely,” 
 Informal: We can begin it with “Dear John,” and we end it with “Best 

regards,” or “Best wishes.” 
 Do not use short forms in formal writing (isn’t, doesn’t, sth.) 
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 Use either American or British English but be consistent throughout the text. 

 
What are the examiners checking for?  
 
Grammar 

 Structure – simple or more complex 
 Accuracy – spelling, verb tenses, etc. 

 
Vocabulary 

 Range – variety and some idiomatic use 
 Accuracy – spelling, verb tenses, etc. 

 



 

 

    

 

 
 
 

TEST 1 
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LISTENING PART 1 
 

You are going to listen to the recording “Glenn T. Seaborg: The Transuranium 

Elements – Present Status”  

As you listen answer the questions below.  

 

Sentence Completion 

Complete the gaps using one or two words from the recording.  

 

The first pure neptunium was isolated by L.B. Magnusson and T.J. La Chapelle in 

October 1944 as a by-product in the _____________  _____________ [1] piles which 

resulted in the isolation of gram amounts.  

 

After finishing the key part of the investigations dealing with the production of plutonium 

we focused on ______________________ [2] and identifying the next transuranium 

elements. 

 

Albert Ghiorso played a significant part in the development of the _________________  

______________ [3] applied in the radioactive investigations. 

 

Synthesis and identification of elements 95 and 96 were considered 

___________________ [4] experiments based on the wrong premise – that these 

elements could be oxidized to the (VI) oxidation state. 

 

In the summer of 1944 it was recognized for the first time that these elements were 

part of an actinide  _________________  ______________ [5]. 

 

Thus, the isotope 242Cm was identified in the summer of 1944 in the Berkeley 60-inch 

cyclotron and then the material ______________  ________________ [6]  for chemical 

identification. 

 

The three scientists and their collaborators operating the Berkley 60-inch cyclotron and 

making the ______________________ [7] significantly contributed to the discoveries 

of elements 96, 97 and 98. 

 

Element 95 was identified in the _____________  _____________ [8] fall of 1944 

based on the bombardment of 239Pu with pile _________________________ [9]. 
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The hypothesis of the scientists that the two elements should have a stable (III) 

oxidation state and strongly resemble the _______________  ______________ [10] 

elements in their chemical properties was correct. 

 

Despite the fact that scientists were confident that isotopes of elements 95 and 96 were 

produced, they still missed the ______________  ______________ [11] to 

demonstrate it. 

 

Finally, the two elements were ________________________ [12] and identified 

chemically and were named Americium (element 95) and Curium (element 96). 
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LISTENING PART 2 
 

You are going to listen to a radio interview with Dr. Jane Quicksilver from the Health 

Hazard Association who is an expert on hazardous chemicals. 

 

As you listen, complete the blanks in the text below. The missing words are in 

the recording. 

 

You will hear the recording twice. 

You now have 90 seconds to look at the incomplete text before listening. 

 

Dr. Quicksilver from the Health Hazard Association is a regular host in radio 

discussions on hazardous chemicals. Today, she is talking about 1) 

__________________. It is generally known, that mercury is the only metal that exists 

as a 2) _____________ at room temperatures. It is highly poisonous because of its 

cumulative influence. To illustrate this effect, Dr. Quicksilver gives an example of lake 

or river water 3) __________________ by mercury. It was once believed that elemental 

mercury would stay at the bottom of a lake or river and be slowly converted to the 

rather harmless 4) ________________ __________________ .This, unfortunately, is 

not the case. It is known that certain bacteria, and microorganisms can 5) 

________________ mercury first to Hg2+ ions and, eventually, to CH3Hg+ and 

(CH3)2Hg. Fish take in bacteria, and methylmercury compounds slowly concentrate in 

the fatty tissues of their bodies. Small fish are eaten by large fish until, finally, at the 

end of this 6) _____________ __________ we find humans. Because of this 

cumulative effect, by the time we eat a salmon caught from a mercury-contaminated 

lake, the amount of the 7) ____________ __________ in its body may be 50,000 times 

greater than the mercury concentration in the lake water.  

 

The toxicity of mercury depends on the physical and chemical states of the element. 

8) _______________   metallic mercury is not particularly poisonous, whereas mercury 

vapour is very dangerous and prolonged 9) _________________to it should be 

avoided. Spillage of mercury in households and laboratories is quite frequent and it 

can be rather dangerous. For example as little as 3 mL of mercury can 10) 

_______________ a large and not well ventilated room with its vapour within a week. 

Spilled mercury is almost impossible to recover completely because the liquid enters 

the cracks in the floor. The most common remedy is to cover the mercury with yellow 

sulfur powder.  
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The toxicity of inorganic mercury compounds depends on their 11) 

________________. For example the insoluble mercurous chloride is not considered 

very toxic whereas mercuric salts, which are generally more soluble, are considered 

more toxic. The harmful effects may include sore gums, loose teeth, 12) __________  

__________ to unborn infants and a condition called erethism. 

 

Solutions of mercuric chloride and mercuric nitrate were once used in the production 

of felt hats, and mercury poisoning was a serious occupational hazard for workers in 

that industry. The most toxic of all mercury compounds is believed to be 13) 

___________________________________. Mercury has a very harmful effect on the 

environment. Due to this many mercury-containing compounds have been 14) 

_______________ in industry and agriculture. Specific guidelines have been prepared 

to determine the toxicity level but the problem with the discharge of mercury into the 

environment is far from being solved. It will take a long time to clean up all waterways 

containing 15) _______________ _______________ of mercury compounds. 
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READING PART 1 
 

You are in charge of the research and development division of a large chemical 

company. Every few years, your employees must receive additional training to keep 

abreast of the latest developments in the synthesis and analysis of both polymers and 

small molecules. Companies which organise these courses often send you email about 

which courses are available this year. From Scientific Advances, you read: 

 

Dear Dr. Alistaire, 

 

Scientific Advances, founded in 1998 by Peter Brightly, organises conferences and 

training courses for industrial chemists, covering process development, polymer 

synthesis and many specialist topics in all areas of organic chemistry.  

 

Our short and intensive training courses teach scientists about important topics, 

broadens their knowledge, and introduces them to the latest developments in chemical 

science and technology. Some of our upcoming courses are listed below.  

 

We hope to hear from you soon. 

 

John Cartier 

 

Task 1 

Read the following extracts taken from some of the course descriptions. Which 

course would be suitable for organic chemists wishing to have extra training in the 

areas of 

 

1. Chemical Analysis         ________  

2. Polymer Chemistry         ________  

3. Organic Synthesis         ________  

 

Extract A  

 

During the course, participants will study the following topics: 

 The formation of carbon-carbon single bonds through ionic or transition metal-

mediated processes, aldol and enolate reactions and radical processes 

 Methods for forming substituted alkenes 

 The synthesis and elaboration of heterocyclic rings  
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 A review of the large number of possibilities offered by organolithium 

compounds 

 Cross-coupling reactions 

 Cycloaddition reactions and metal-mediated cycloadditions  

 Metathesis reactions, including recent developments in the use of the 

ruthenium-based Grubbs/Hoveyda catalysts 

 Retrosynthetic analysis, specific mechanistic features of old and new 

reactions, and theoretical basis of synthetic principles will guide the 

presentation, discussion and problem solving sessions. 

 

Extract B  

 

We will look at basic laboratory procedures, the standard equipment, the errors 

inherent in all results and statistical ways of handling those results and their errors. We 

will review sampling procedures, ways of preparing samples, preparation of standards 

and calibration methods.  In addition, we will examine the most common spectroscopic 

techniques used in the laboratory for both qualitative and quantitative measurements, 

including UV/visible spectrometry, infrared spectrometry, NMR, and mass spectral 

analysis, especially GC/MS and LC/MS. 

 

Extract C  

 

In this course, we will review some of the exciting developments in this field with 

particular attention to the use of biological, biodegradable, and environmentally friendly 

chemical feedstocks. Some of the topics that will be covered include cellulose-based 

plastics, the use of carbon dioxide and epoxides to form polycarbonates, and the 

synthesis of biodegradable polyhydroxyalkanoates. The key to many of these 

advances is newly discovered catalysts which operate under surprisingly mild 

conditions and are several orders of magnitude more active than catalysts currently 

used in industry. Some of the remarkable developments in the search for novel chiral 

catalyst systems for stereoselective polymerisation will also be reviewed. 

 

Extract D  

 

Crystallisation has been described as one of the most difficult operations to control. 

There are several reasons for this. The initial nucleation is difficult to control 

reproducibly. The subsequent crystal growth processes are highly dependent on the 

details of the experimental setup. There is a delicate balance between the 

thermodynamic and kinetic factors in these processes, and these processes operate 

far from equilibrium. These features can make the resulting purity, particle size 

distribution, crystal morphology, and crystal structure difficult to reproduce. Chemists 

need to be aware of the important physical processes which occur and to know which 

ones should be controlled. 
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Task 2 

 

For questions 4–7 choose the answer (A, B, or C) which you think fits best. You get 1 

point for each correct answer. 

 

4. In extract A, we see that 

a) Transition metals are useful for organic synthesis 

b) Transition metals make synthesis more difficult 

c) Transition metals have no influence on organic synthesis 

 

 

5. Spectroscopic techniques  mentioned in  extract B can be used for 

a) Quantitative analysis 

b) Qualitative analysis 

c) Both quantitative and qualitative analysis 

 

 

6. The central theme of the workshop advertised in extract C is 

a) Polycarbonate synthesis 

b) Cellulose-based polymers 

c) Environmentally friendly plastics 

 

 

7. What is the most important thing that will be taught in the crystallisation 

workshop in extract D? 

a) How to control the initial crystallisation nucleation  

b) What factors should be controlled during crystallisation  

c) The thermodynamics and kinetics of crystallisation 
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READING PART 2 
 

After surfing the internet for information on trans fats, your internet search engine 

found several results. The following texts are extracts from some of the links you 

opened.  

 

1  

The U.S. Food and Drug Administration shed light on a potentially serious health threat 

recently when it announced that products containing trans fatty acids require stringent 

nutritional labeling starting in 2006. One city in the U.S. has gone further. In December 

2006, New York City became the first city in the nation to ban artificial trans fats at all 

restaurants. Restaurants in the city will be required to eliminate the artificial trans fats 

from all of their foods by July 2008. 

Trans fats can be natural or artificial. Small amounts of trans fat occur naturally in beef 

and dairy foods. Artificial trans fats are made when hydrogen gas reacts with oil. They 

can be found in cookies, crackers, icing, potato chips, margarine and microwave 

popcorn. About 80 percent of the trans fat in Americans’ diets comes from factory-

produced partially hydrogenated vegetable oil.  

 

2  

Mike, yes, the trans form is more (thermodynamically) stable, but that does not mean 

it does not require a high temperature to convert.  

The barrier to conversion is very high (kinetic stability). To isomerise from cis to trans 

does require a means of overcoming this barrier, whether it is high temperature (in 

this case 240 degrees), pressure, or hydrogenation catalysts (or a combination of 

these). 

 

3  

In most naturally occurring unsaturated fatty acids, the hydrogen atoms are on the 

same side of the double bonds of the carbon chain (cis configuration — meaning "on 

the same side" in Latin). However, partial hydrogenation reconfigures most of the 

double bonds that do not become chemically saturated, twisting them so that the 

hydrogen atoms end up on different sides of the chain. This type of configuration is 

called trans, which means "across" in Latin. The trans conformation is the lower energy 

form, and is favored when catalytically equilibriated as a side reaction in hydrogenation. 

The same molecule, containing the same number of atoms, with a double bond in the 

same location, can be either a trans or a cis fatty acid depending on the conformation 

of the double bond. For example, oleic acid and elaidic acid are both unsaturated fatty 
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acids with the chemical formula C9H17C9H17O2. They both have a double bond located 

midway along the carbon chain. It is the conformation of this bond that sets them apart. 

The conformation has implications for the physical-chemical properties of the 

molecule. The trans configuration is straighter, while the cis configuration is noticeably 

kinked. 

 

4 

Trans fats are made through hydrogenation, which involves bubbling hydrogen 

through hot vegetable oil, changing the arrangement of double bonds in the essential 

fatty acids in the oil and "saturating" the "unsaturated" carbon chain with hydrogen. 

Because double bonds are rigid, altering them can straighten or twist fat molecules 

into new configurations that give the fats their special qualities, such as the lower 

melting point of margarine that makes it creamy at room temperature.  

Kummerow, 94, has spent nearly six decades studying lipid biochemistry, and is a 

long-time advocate for a ban on trans fats in food.  

While the body can use trans fats as a source of energy for maintenance and growth, 

Kummerow says, trans fats interfere with the body's ability to perform certain tasks 

critical to good health. As these effects are less obvious, many researchers have 

missed the underlying pathologies that result from a diet that includes trans fats, he 

concludes.  

Trans fats displace - and cannot replace - the essential fatty acids linoleic acid 

(omega-6) and linolenic acid (omega-3), which the body needs for a variety of 

functions, including blood flow regulation. Studies have shown that trans fats also 

increase low-density lipoproteins (LDLs) in the blood, a factor which some believe 

contributes to heart disease.  

Trans fats are associated with increased inflammation in the arteries. Also trans fats 

have been found to change the composition of cell membranes, making them more 

porous to calcium. Inflammation, high LDL cholesterol and calcified arteries are the 

signature components of atherosclerosis. 

 

TASK 1 

 

Decide where each text was taken from – there is one source you do not need to 

use. You get 1 point for each correct answer. 

 

 

 A an article from a professional journal 

 B a text from a secondary school teaching guide 

 C trans fats blog 

 D an advertisement 

 E an article on a news website for the general public 

 

1. source 1: ______________ 1 point 

2. source 2: ______________ 1 point 
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3. source 3: ______________ 1 point 

4. source 4: ______________ 1 point 

 

TASK 2 

 

Read the following sentences. Which text do they correspond to? 

 

A Trans configuration is caused by a partial hydrogenation. 

 

B Trans fats allow the flow of calcium into cell membranes. 

 

C Trans fats can be found in both natural and artificial forms. 

 

D The cis form is less thermodynamically stable than the trans form. 

 

 

5.      sentence ___A_____ corresponds to text number ______ 1 point 

 

6.     sentence ___B_____ corresponds to text number ______  1 point 

 

7.     sentence ___C_____ corresponds to text number _______1 point 

 

8.    sentence ___D_____ corresponds to text number _______ 1 point 
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READING PART 3 
 

You are going to read an internet article on metathesis. Seven sentences have been 

taken out of the text. Find the appropriate place in the text for the sentences A– 

H. There is one extra sentence that you do not need to use.  

 

How metathesis was discovered 

 

Metathesis was discovered as early as the 1950s. Just like many other discoveries in 

organic chemistry, it all began in industry. A number of patents described the 

catalysation of olefinpolymerisation. Among these documents was a report by H. S. 

Eleuterio at DuPont, USA, from 1957 describing the formation of carbon chains with 

double bonds, i.e. unsaturated polymers (olefins). This surprising discovery was to 

have far-reaching consequences. In the same year another patent showed that 

propene could be converted into butene and ethene when treated with a mixture of 

triisobutyl aluminium and molybdenum oxide on aluminium oxide. Both discoveries 

have been successfully used in industry. 1 __________. Calderon showed that the 

same type of reaction took place in both processes. He termed the reaction olefin 

metathesis. However, the appearance of the catalyst on molecular level, and how it 

worked, were still unknown. Thus the start of the exciting hunt for other catalysts for 

the reaction was pure hit-and-miss – fumbling in the dark. 

 

The Chauvin mechanism 

 

More and more chemists started to realise that metathesis could offer great potential 

in inorganic synthesis, but no-one suspected how great it was to become. 2 

__________. He and his student Jean-Louis Hérrison proposed that the catalyst was 

a metal carbene (a compound in which the metal is bound to the carbon with a double 

bond). In later literature metal carbenes came to be termed metal alkylides. 

 

Other metal carbenes had been discovered some years earlier by E. O. Fischer (Nobel 

Prize in Chemistry 1973). Chauvin also presented an entirely new mechanism for how 

the metal compound functions as a catalyst in the reaction. His new experimental 

results tallied with this new mechanism and could not be explained by any previously 

proposed mechanism. 
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Developing catalyst molecules 

 

More and more chemists now started to realise that metathesis could assume great 

importance for organic synthesis if reliable and effective catalysts could be found. 

Earlier, undefined catalysts used were, sensitive to air and moisture and also relatively 

short-lived. The requirement was for stable and well-defined catalysts with reactivity 

that could be adjusted depending on the purpose. 3 __________. Chauvin’s results 

showed how efficient metal alkylidene catalysts could be constructed. The problem 

was that none of the known well-defined metal alkylidenes acted as catalysts in olefin 

metathesis. A number of chemists made major contributions to the development of 

metathesis catalysts and their applications; but the crucial progress in this area was 

made by Robert H. Grubbs and Richard R. Schrock. 

 

Schrock’s first practicable catalysts 

 

Richard Schrock started research on new alkylidene complexes in the early 1970s. 

However, which metal was the best to use in order to achieve the most effective 

catalyst was not known. He tried catalysts containing different metals such as tantalum, 

tungsten and molybdenum. He gradually developed an understanding of which metals 

could be used in the catalysts and how they functioned. For Schrock, molybdenum and 

tungsten soon appeared to be the most suitable metals. 4 __________. A 

breakthrough came in 1990 when Schrock and co-workers reported the construction 

of a group of very active, well-defined molybdenum catalysts. 

 

With this discovery chemists began to realise that olefin metathesis can be used for 

general purposes in organic synthesis. Metathesis gained increasing attention among 

researchers active in synthetic chemistry. It turned out that metathesis can replace 

a number of traditional synthesis methods. At the same time it permits entirely new 

approaches to the synthesis of organic molecules. Molybdenum catalysts are sensitive 

to, for example, oxygen and moisture but, with the right treatment, are very powerful 

tools in organic synthesis. 

 

General catalysts developed by Grubbs 

 

Yet another breakthrough in the development of metathesis catalysts came in 1992 

when Robert Grubbs and his co-workers published their discovery of a catalyst with 

the metal ruthenium. It was stable in air and demonstrated higher selectivity but lower 

reactivity than Richard R. Schrock’s catalysts. 5 __________. Grubbs afterwards 

improved his catalysts and in Fig. 1, one of his effective metathesis catalysts that are 

easy to synthesise is shown. 

 

Fig. 1 
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Grubbs’ catalysts have become the first well-defined catalysts for general metathesis 

applications in ordinary laboratories. The catalyst in Fig. 1 is generally named Grubbs’ 

catalyst and has become a standard against which all new catalysts are compared. 

The general applicability of Grubbs’ catalyst has given rise to future prospects of the 

possibilities of organic synthesis. 

 

Grubbs bases his catalyst design on detailed mechanistic studies. He has continued 

the development of ruthenium-based metathesis catalysts into yet more powerful tools 

for synthesis, including that of polymers with special properties. 

 

Applications and consequences 

 

The synthesis methods developed by the Laureates have rapidly become common 

tools in academic research. An intense development has also carried out in designing 

industrial processes for production of new substances. With catalytic metathesis the 

synthesis routes are shorter, giving more product and fewer waste products. 

 

 6 __________. This reaction has opened up greater opportunities to exploit the 

diversity of organic molecules. Many researchers, besides Chauvin, Grubbs and 

Schrock, have made important contributions and are continuing the development of 

new metathesis catalysts designed to solve specific problems. Examples are the 

synthesis of complicated natural products and similar compounds. 

 

Metathesis has great commercial potential in the pharmaceuticals industry, the 

biotechnology industry and in foodstuffs production. The latest research in polymer 

synthesis shows that certain metathesis catalysts have a bright future in the tailoring 

of polymers with special characteristics. 

 

Considering the relatively short time Schrock’s and Grubbs’ catalysts have been 

available it is remarkable to note the breadth of applications they have found. 7 

____________ The development of molecules that attack various bodily illnesses 

merits further mention, since researchers are now devoting themselves to the creation 

of pharmaceutical candidates for treating such widely differing conditions as bacterial 

infections, hepatitis C, cancer, Alzheimer’s disease, Down’s syndrome, osteoporosis, 

arthritis, inflammation, fibrosis, HIV/AIDS, migraine, etc.  Metathesis is thus an 

important weapon in the hunt for new pharmaceuticals for treating many of the world’s 

major diseases. 

 

http://en.wikipedia.org/wiki/File:Grubbs_Catalyst_1st_Generation.svg
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Find the appropriate place in the text for the sentences A-H. 

 There is one extra sentence that you do not need to use.  

 

A. Though many researchers put forward proposals as to how metathesis 

could take place, the breakthrough came in 1970 with a publication by 

Yves Chauvin. 

 

B. These include the synthesis of insect pheromones, herbicides, additives 

for polymers and fuels, polymers with special properties and various 

substances of interest in pharmaceuticals development. 

 

C. The connection between these two discoveries was made much later, by 

N. Calderon at the Goodyear Tire and Rubber Company, USA. 

 

D. The new catalyst also had the ability to initiate metathesis in the 

presence of alcohols, water and carboxylic acids. 

 

E. However, earlier attempts to polymerise the olefin ethene to polyethene 

had produced saturated polymers (no double bonds). 

 

F. Some catalysts were produced with those metals, but there was still 

uncertainty as to what groups would bind to the metal to give stable yet 

active alkylidene complexes. 

 

G. This leads to cleaner and more environmentally friendly production. 

 

H. In addition they had to be selective – only react with double bonds and 

leave other parts of the molecules intact. 

 

 

1. ____________ 

2. ____________ 

3. ____________ 

4. ____________ 

5. ____________ 

6. ____________ 

7. ____________ 
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WRITING PART 1 
 

Read all the following information and then write an email: 

 

You are in charge of the research and development division of a large chemical 

company. Every few years, your employees must receive additional training to keep 

abreast of the latest developments in the synthesis and analysis of both polymers and 

small molecules. Companies which organise these courses often send you email about 

which courses are available this year. Scientific Advances sent you the following email, 

to which you have added some notes. 

 

Email: 

From: John Cartier 

Sent:  28 November 2009 

Subject: Training course 

 

Dear Dr. Alistaire, 

 

Scientific Advances, founded in 1998 by Peter Brightly, organises conferences and 

training courses for industrial chemists, covering process development, polymer 

synthesis and many specialist topics in all areas of organic chemistry.  

 

Our short and intensive training courses teach scientists about important topics, 

broaden their knowledge, and introduce them to the latest developments in chemical 

science and technology. Some of our upcoming courses are listed below.  

 

We hope to hear from you soon. 

 

John Cartier 

 

Notes: 

 Course ……………. is interesting because ……………….. 

 12 people would like to take this course.......... Can it take place here?  

 Are non-native English speakers able to follow the course without problems? 

 Course …....... takes place in September, but no one can go then. 

  

Read the following extracts taken from some of the course descriptions sent to you by 
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John Cartier. Chose one or more courses that interest you.  Then answer his email 

using your notes.  

 

 

 

Course A   

 

During the course, participants will study the following topics: 

 The formation of carbon-carbon single bonds through ionic or transition metal-

mediated processes, aldol and enolate reactions and radical processes 

 Methods for forming substituted alkenes 

 The synthesis and elaboration of heterocyclic rings  

 A review of the large number of possibilities offered by organolithium 

compounds 

 Cross-coupling reactions 

 Cycloaddition reactions and metal-mediated cycloadditions  

 Metathesis reactions, including recent developments in the use of the 

ruthenium-based Grubbs/Hoveyda catalysts 

 Retrosynthetic analysis, specific mechanistic features of old and new 

reactions, and the theoretical basis of synthetic principles will guide the 

presentation, discussion and problem solving sessions. 

 

Course B  

 

We will look at basic laboratory procedures, the standard equipment, the errors 

inherent in all results and statistical ways of handling those results and their errors. We 

will review sampling procedures, ways of preparing samples, preparation of standards 

and calibration methods.  In addition, we will examine the most common spectroscopic 

techniques used in the laboratory for both qualitative and quantitative measurements, 

including UV/visible spectrometry, infrared spectrometry, NMR, and mass spectral 

analysis, especially GC/MS and LC/MS. 

 

Course C  

 

In this course, we will review some of the exciting developments in this field with 

particular attention to the use of biological, biodegradable, and environmentally friendly 

chemical feedstocks. Some of the topics that will be covered include cellulose-based 

plastics, the use of carbon dioxide and epoxides to form polycarbonates, and the 

synthesis of biodegradable poly(hydroxyalkanoate)s. The key to many of these 

advances are newly discovered catalysts which operate under surprisingly mild 

conditions and are several orders of magnitude more active than the catalysts currently 

used in industry. Some of the remarkable developments in the search for novel chiral 

catalyst systems for stereoselective polymerization will also be reviewed. 
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Course D  

 

Crystallisation has been described as one of the most difficult operations to control. 

There are several reasons for this. The initial nucleation is difficult to control 

reproducibly. The following crystal growth processes are highly dependent on the 

details of the experimental setup. There is a delicate balance between the 

thermodynamic and kinetic factors in these processes, and these processes operate 

far from equilibrium. These features can make the resulting purity, particle size 

distribution, crystal morphology, and crystal structure difficult to reproduce. Chemists 

need to be aware of the important physical processes which occur and to know which 

ones should be controlled. 

 

 

Write your email on the separate answer sheet provided. Remember, you must 

only write between 120–150 words. 
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WRITING PART 2 
 

Choose a topic from the current literature or from your own research or 

professional interests and write a brief summary of the current state of knowledge. 

Describe the controversies, uncertainties, or problems which exist.  

 

Remember, you must write between 200–250 words on the separate sheet 

provided.  

  



 

 

 

 

 

 
 
 

TEST 2   
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LISTENING PART 1 
 

You are going to listen to a lecture on the importance of catalysts. 

 

As you listen, circle the correct answer. 

You will hear the recording twice.  

You now have 60 seconds to look at the questions below before listening. 

 

1. At the end of a chemical reaction a catalyst is 

a) partially changed 

b) not changed 

c) completely changed 

 

2. Catalysts  

a) reduce the activation energy 

b) increase the activation energy 

 c) require more activation energy 

 

3. Fritz Haber and Carl Bosch used  

a) a compound catalyst 

b) an essential catalyst 

c) a simple catalyst 

 

4. According to scientists the full potential of catalysts is  

a) not yet realised 

b) fully realised 

 c)  already discovered 

   

5. A catalytic converter is    

           a) a substance 

           b) a device 

           c) an exhaust gas 

 

6. The third stage of the catalytic converter is 

a) a reduction catalyst 

b) an oxidation catalyst 

c) a control system 
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7. In the experiment in the Netherlands and Japan a catalyst was used  

a)  to convert pollutants to nitrates 

b)  to test roads 

c)  to produce nitrogen oxides 

 

8. In the future catalysts will be used for the production of 

a) renewable energy 

b) fossil fuels 

c) petrol and diesel 

 

9. The use of sugar cane and corn for biofuel production can be  

a) highly energy efficient 

b) relatively energy inefficient 

c) highly energy inefficient 

 

10. Fossil fuel resources are  

a) declining 

b) growing 

c) degrading 
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LISTENING PART 2 
 

You are going to listen to a radio interview with Dr. Jane Water from the Health 

Association who is a well-known nutrition practitioner. 

As you listen, complete the blanks in the text below. The missing words are in 

the recording. 

You will hear the recording twice. 

You now have 90 seconds to look at the incomplete text before listening. 

 

Drinking too much water can lead to a condition known as 1) __________ __________ 

and to a related problem resulting from the dilution of sodium in the body, 

hyponatremia. A baby can get water intoxication as a result of drinking several bottles 

of water a day or from drinking infant formula that has 2) __________ __________ too 

much. Athletes, on the other hand, sweat heavily, losing both water and 3) 

____________.  

 

When too much water enters the body cells, the tissues swell with the 4) __________ 

__________. Your cells maintain a specific concentration gradient, so excess water 

outside the cells draws sodium from within the cells in an attempt to re-establish the 5) 

__________ __________. The other way cells try to 6) ____________ the electrolyte 

balance is for water outside the cells to rush into the cells via osmosis, which is the 

movement of water across a semipermeable 7) ____________ from higher to lower 

concentration. Both electrolytes and water move across the cell membrane in an effort 

to 8) ____________ concentration.  

 

Water intoxication produces the same effects as would result from 9) ____________ 

in fresh water. Swelling puts 10) ____________ on the brain and nerves, which can 

cause behaviour resembling alcohol intoxication. Swelling of brain tissues can cause 

seizures, coma and ultimately death unless 11) __________ __________ is restricted 

and a hypertonic saline (salt) solution is administered. If treatment is given before 

tissue swelling causes too much 12) __________ __________, then a complete 

recovery can be expected within a few days.  

 

The kidneys of a healthy adult can process 13) __________ __________ of water a 

day! You are unlikely to suffer from water intoxication as long as you drink over time 

as opposed to intaking an enormous 14) ____________ at one time. As a general 

guideline, most adults need about three quarts of fluid each day. Much of that water 
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comes from food. You may need more water if the weather is very warm or very dry, if 

you are exercising, or if you are taking certain 15) ____________.  
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READING PART 1 
 

You are the head of the Research Centre of a large University and want your team to 

exchange experience and best practices with other scientists in the respective fields 

attending conferences, workshops, seminars. After surveying various postings, you 

have selected the four below for further consideration. 

 

Task 1 

 

Read the following extracts taken from conference announcements. Which conference 

would be suitable for scientists interested in: 

 

1. Drug discovery research   _____  

2. Environmental impact of drugs  _____  

3. Thermal processes of materials _____  

  

There is one extract you do not need to use. 

 

Extract A  

These workshops are aimed to provide a set of stimulating workshops using latest 

advanced modelling techniques of relevance to chemists, life scientists and modellers 

working in drug discovery. Participants should return to their labs with new ideas, best 

practices and software experiences to maximise productivity in their own drug 

discovery research activities. 

Participants will work through in detail and discuss practical examples, methods and 

emerging techniques with leading modelling experts. 

Topics include: 

Virtual Screening & Docking 

Structure-based Drug Design 

Structure Search, Similarity and Property Estimation 

Pharmacophore Modelling for Lead Identification 

Fragment-based Drug Design 

 

Extract B  

Scientists, Innovators, Technological and Know-how representatives, Business, Media, 

Investors and Nanotechnology Policy Makers will meet, discuss, present and create 

new contacts in the field that revolutionises the world.   
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During the Event: Talks, Discussions, Meetings, Posters, Presentations... 

  

Join the first Event of real Global Potential. The Nano-Globe Conference is held in Fully 

Equipped Virtual Rooms that permits to save money and time as well as to avoid VISA, 

travel and health (influenza) risks. You can participate from your Office, Home etc. You 

do not need to buy special equipment or programmes. The Time Zones Management 

will permit you to see all international presentations. 

  

Extract C  

The Journal of Analytical and Applied Pyrolysis (JAAP) is a prestigious Elsevier journal 

that serves scientists who study thermal processes of materials. Every other year, this 

group of scientists organizes this International Meeting that is among the most 

prestigious conference in the field. We are expecting that PYR08 in Lanzarote will 

continue the tradition as the premier forum for the presentation and discussion of 

cutting-edge scientific advances in basic and applied pyrolysis, setting the trend for the 

development of this discipline. 

In terms of attendance the PYR08 will attract more than 200 top scientists and industry 

professionals from all over the world. For this edition we also expect a special 

participation from the American Chemical Society (ACS) that will cosponsor the 

PYR08. 

 

Extract D  

Sustainability increasingly emerges as a key issue in pharmaceutical industry along 

the full life-cycle. As regards the products and their use, however, sustainability in 

pharmacy is still in its infancy. It is a scientifically well-known fact that pharmaceuticals 

may have environmental impacts. Pharmaceutical substances are prevalently found in 

relevant concentrations in the aquatic environment and some even in drinking water. 

Given that the consumption of medicinal products continuously increases the 

precautionary principle urges us to reduce the environmental impacts of 

pharmaceuticals for the benefit of future generations. At its core sustainability in 

pharmacy means to take care of the whole life-cycle of a medicinal product. But how 

can this be achieved, what is a proper societal and corporate model for Sustainable 

Pharmacy and who are the key players to promote and implement it? 

The aim of the conference is to discuss these questions in an open and creative 

atmosphere. By integrating the variety of perspectives on the issue, alternatives and 

chances for more sustainability in the pharmaceutical sector will be identified. 
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READING PART 2 
 

After surfing the internet for information on recycling plastics, your internet search 

engine found several results. The following texts are extracts from some of the links 

you opened. 

1. 

Most plastics are not biodegradable, contain harmful chemicals and, when disposed 

of, can damage the environment. If certain plastic items are discarded willy-nilly, 

they can cause great distress to animals. Two examples are fishing line, often left 

near rivers, and rings of plastic from beer cans; both can result in great suffering, 

sometimes with fatal results. Please dispose of such items safely… As far as 

professional recycling is concerned, plastics are clearly big business. We have seen 

publicity which indicates that recycling is alive and well but the elaborate pamphlets, 

declaring the successful statistics, seem to emanate from the industry itself and the 

publicity is obviously well financed. 

2. 

A few months ago I met a lady who owns her own water company. In getting to 

know her and what she does and why, I have learned some interesting and 

disturbing facts about bottled water. Here are a few of the most important related to 

health. 

Most bottled water comes in a PET bottle (polyethylene terephthalate). These 

bottles have been approved for one-time use only, yet it is common practice for 

many to reuse them, often for convenience, money saving, or environmental 

reasons. This may be a very unhealthy thing to do, however. Plastics Are Toxic. 

Studies show that bacteria easily breeds in PET bottles when reused and that reuse 

may cause DEHA, a carcinogen, to leach from the plastic into water in the bottle. A 

2006 study revealed that significant levels of antimony, a toxic chemical, seeps into 

water sold in PET plastic bottles. This is one of the reasons why bottled water has 

an expiry date. 

There is also the environmental angle to consider. The pollution and energy 

consumption involved in the production, shipping and disposal of plastic bottles is 

staggering. According to a report I read, the production of one kilogram of PET 

plastic requires 17.5 kilograms of water and sends over half a dozen significant 

pollutants into the air. In other words, the water used to create one plastic bottle is 

significantly more than that bottle can hold. 

3. 

This study identified and quantified migration compounds from reused PET bottles 

and evaluated both non-carcinogenic and carcinogenic risks. A preliminary survey 

of the university community found that 88% of the participants reused polyethylene 
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terephthalate (PET) plastic bottles used for bottled water, some for as long as six 

months. These bottles are not made or regulated for reuse and may not possess 

the physical characteristics necessary to be safely reused. Bottles are only 

approved for a single use and the long-term safety of bottle reuse has not been 

investigated. For this study, 1 liter PET bottles were exposed to realistic but extreme 

reuse parameters, such as sunlight, heat, storage time, and physical degradation, 

which are known to increase chemical migration into the water being consumed. 

Water samples were then extracted using a solid phase extraction, followed by GC-

MS. Migration compounds were tentatively identified by GC-MS analysis using 

Wiley and NIST libraries and were verified and quantified when possible using 

known standards. Measured concentrations and toxicity data were obtained for the 

identified compounds and were used to evaluate the noncarcinogenic and 

carcinogenics risks. Four compounds, 1,4-benzenedicarboxaldehyde, benzoic acid 

butyl ester, 4-ethoxy-benzoic acid ethyl ester, di(2-ethylhexyl) adipate (DEHA), 

were found to migrate from PET bottles exposed to conditions of reuse.  

4. 

Now more than ever, there is an enormous focus on “going green”. Fortunately, the 

green approach to business is not only good for the environment; it also has very 

practical benefits for companies, especially those who generate large amounts of 

plastic in their manufacturing process.  Plastic recycling is an economical way of 

disposing of plastic waste, and can also be valuable in producing new, lower-cost 

materials for further use in the manufacturing process. 

We make it easy and affordable to recycle plastic, whether you are interested in 

selling your plastic scrap or want to convert it into new materials, we can help.  We 

offer competitive prices for your plastic scrap, even the byproducts of your 

manufacturing processes can help you improve your bottom line.  We can also 

provide Gaylord boxes, plastic collapsible bins, storage trailers or roll-off boxes for 

the onsite storage of plastics between pickups. This makes plastic recycling an 

effortless practice for your company, allowing you to recycle plastic without any lost 

time or productivity, and without taking up valuable space within your facility.   

 

Task 1 
 
Decide where each text was taken from – there is one source you do not need to 
use.  
 
A An article from a professional journal 
B An advertisement  
C An article for the general public 
D A report 
E A blog entry 
 
 
 text 1: ______________ 
 
 text 2: ______________ 
 



TEST 2, Reading   39 

 text 3: ______________ 
 
 text 4: ______________ 
 
 
Task 2 
 
Read the following sentences. Which text do they correspond to?  

 

A. Production of plastics uses a great amount of water. 

 

B. Success statistics about recycling are exaggerated. 

 

C. Recycling plastics can be both profitable and environmentally friendy. 

 

D. Plastic bottles are only approved for a single use as all the effects of their 

continuous reuse are still not known. 

 

 

5. sentence A  corresponds to text number ________ 

 

6. sentence B  corresponds to text number  ________ 

  

7. sentence C  corresponds  to  text number ________ 

 

8. sentence D corresponds to text number  ________ 
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READING PART 3 
 

You are going to read an internet article on the chemistry of cosmetics. Seven 

sentences have been taken out of the text. Find the appropriate place in the text for 

the sentences A-H. There is one extra sentence that you do not need to use. 

 

Putting on a Good Face – the Chemistry of Cosmetics 

 

The use of cosmetics is not a modern phenomenon. 1) __________. More than 3000 

years ago Greek women used poisonous lead carbonate to achieve a pale complexion, 

costing some wearers their lives.  

 

The Australian Trade Practices Act 1974 defines a cosmetic product as ‘a substance 

or preparation intended for placement in contact with any external part of the human 

body' (this includes the mouth and teeth). We use cosmetics to cleanse, perfume, 

protect and change the appearance of our bodies or to alter its odours. 2) __________. 

This distinction means that shampoos and deodorants are placed in the category of 

cosmetics, while anti-dandruff shampoos and antiperspirants are considered to be 

therapeutics.  

 

Many cosmetic products are based on emulsions – small droplets of oil dispersed in 

water or small droplets of water dispersed in oil. 3) __________. Emulsifiers work by 

changing the surface tension between the water and the oil, thus producing a 

homogeneous product with an even texture.  

 

Preservatives are added to cosmetics to prevent the growth of microorganisms (e.g., 

bacteria and fungi), which can spoil the product and possibly harm the user. 

Preservatives used in cosmetics can include parabens, benzyl alcohol and tetrasodium 

EDTA (ethylenediaminetetra-acetic acid).  

 

Thickening agents such as polymers are often added to cosmetics to change their 

consistency. Polymers can be synthetic (e.g., polyethylene glycol) or derived from 

natural sources (e.g., polysaccharides). Seaweeds are a common source of natural 

polysaccharides – carrageenans are extracted from red algae and alginates from 

brown algae. Cosmetics that are too thick can be diluted with solvents such as water 

or alcohol.  

Some types of cosmetics and their ingredients 

 

Moisturisers are generally used to treat dry, scaly skin. Our skin becomes dry when 
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water is lost from the top layer of dead skin cells faster than moisture can enter it from 

the living layers of skin below. Moisturisers can correct this problem in two ways: by 

preventing further moisture loss (occlusion) and by adding substances that increase 

the water-holding capacity of the skin (humectants). 4) __________. The oils form a 

waterproof layer on the skin, reducing evaporation and allowing the body’s natural 

process of rehydration to return the skin to a normal water level. Humectant 

moisturisers may contain substances like glycerine or alpha hydroxy acids (fruit acids 

such as glycolic acid, citric acid or lactic acid), which add water to the top layer of skin.  

 

Shampoos and soaps clean by the use of surfactants (surface active agents). 

Surfactant molecules have both fat soluble (lipophilic) and water-soluble (hydrophilic) 

parts. The lipophilic part of the molecule sticks to oil and dirt, and the hydrophilic part 

allows water to then carry away the otherwise water-insoluble grime. 5) __________ .  

 

Some unintended effects of chemicals found in cosmetics 

 

Unfortunately, sometimes the ingredients in cosmetics can have unintended side-

effects. For example, skin allergies (allergic dermatitis) to specific ingredients can be 

a problem. Allergies to cosmetic products can be due to chemicals such as added  

fragrances and preservatives. 6) __________. If you think you may be allergic to a 

cosmetic product, it is important to determine which ingredients may be causing the 

problem. Chemicals causing the allergy can then be avoided by reading product labels. 

Other people, while not allergic to a specific ingredient, may nevertheless find that a 

product irritates their skin because it damages the outer layers – a condition known as 

irritant dermatitis.  

 

7) __________. For example, a recent study was published that linked breast cancer 

with deodorants. The focus of the study was on parabens, a class of chemicals 

commonly used as preservatives in deodorants and antiperspirants. While parabens 

were found in breast cancer tissue, the study did not establish that they were the 

source of the cancer nor did it identify underarm cosmetics as the source of the 

chemicals.  

 

A recent US study found that many cosmetics and toiletries used worldwide contained 

chemicals that were either known cancer-causing agents (carcinogens) or were 

untested for their effect on human health. More research into the safety of cosmetic 

chemicals is needed. 

 

A. Since oil and water do not mix, emulsifiers are added to produce the small 

droplets and to prevent the oil and water phases from separating. 

 

B. Cosmetic products are not required to demonstrate their effects 

scientifically in the same way that therapeutic products are. 

 

http://www.science.org.au/nova/083/083print.htm#occlusion
http://www.science.org.au/nova/083/083print.htm#humectant
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C. Products that claim to ‘modify a bodily process or prevent, diagnose, cure 

or alleviate any disease, ailment or defect’ are called therapeutics. 

 

D. Washing-up detergents work in the same way, although it is not generally 

advisable to wash your hair with dishwashing liquid - they are formulated 

to remove thick grease from plates, not to gently clean your hair.  

 

E. Occlusive moisturisers may contain oils such as isopropyl palmitate, 

stearyl alcohol or light mineral oil. 

 

F. More serious side effects have been suggested for certain cosmetic 

ingredients. 

 

G. Ancient Egyptian women used kohl to darken their eyelids, and Cleopatra 

is said to have bathed in milk to whiten and soften her skin.  

 

H. This can lead to a skin rash where the product is applied.  

 

1. ____________ 

2. ____________ 

3. ____________ 

4. ____________ 

5. ____________ 

6. ____________ 

7. ____________ 
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WRITING PART 1 
 
You would like to present your research results at an international forum.  While 

reading through conference announcements you have noted down some additional 

information you would like to receive: 

 

 Is there a participation fee? How much is it? 

 Are the papers going to be published? Where? When? 

 Who are the key speakers? 

 

Choose one of the conferences that is of interest to you and write an email to the 

conference organisers using all your notes. Write 120–150 words. 

  

Extract A  

These workshops are aimed to provide a set of stimulating workshops using latest 

advanced modelling techniques of relevance to chemists, life scientists and modellers 

working in drug discovery. Participants should return to their labs with new ideas, best 

practices and software experiences to maximise productivity in their own drug 

discovery research activities. 

Participants will work through in detail and discuss practical examples, methods and 

emerging techniques with leading modelling experts. 

Topics include: 

Virtual Screening & Docking 

 

Extract B  

Scientists, Innovators, Technological and Know-how representatives, Business, Media, 

Investors and Nanotechnology Policy Makers will meet, discuss, present and create 

new contacts in the field that revolutionises the world.   

During the Event: Talks, Discussions, Meetings, Posters, Presentations... 

 

Join the first Event of real Global Potential. The Nano-Globe Conference is held in Fully 

Equipped Virtual Rooms that permits to save money and time as well as to avoid VISA, 

travel and health (influenza) risks. You can participate from your Office, Home etc. You 

do not need to buy special equipment or programmes. The Time Zones Management 

will permit you to see all international presentations. 
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Extract C  

The Journal of Analytical and Applied Pyrolysis (JAAP) is a prestigious Elsevier journal 

that serves scientists who study thermal processes of materials. Every other year, this 

group of scientists organizes this International Meeting that is among the most 

prestigious conference in the field. We are expecting that PYR08 in Lanzarote will 

continue the tradition as the premier forum for the presentation and discussion of 

cutting-edge scientific advances in basic and applied pyrolysis, setting the trend for the 

development of this discipline. 

In terms of attendance the PYR08 will attract more than 200 top scientists and industry 

professionals from all over the world. For this edition we also expect a special 

participation from the American Chemical Society (ACS) that will cosponsor the 

PYR08. 

 

Structure-based Drug Design 

Structure Search, Similarity and Property Estimation 

Pharmacophore Modelling for Lead Identification 

 

Given that the consumption of medicinal products continuously increases the 

precautionary principle urges us to reduce the environmental impacts of 

pharmaceuticals for the benefit of future generations. At its core sustainability in 

pharmacy means to take care of the whole life-cycle of a medicinal product. But how 

can this be achieved, what is a proper societal and corporate model for Sustainable 

Pharmacy and who are the key players to promote and implement it? 

The aim of the conference is to discuss these questions in an open and creative 

atmosphere. By integrating the variety of perspectives on the issue, alternatives and 

chances for more sustainability in the pharmaceutical sector will be identified. 

Extract D  

 

Write your email on the separate sheets provided. Remember, you must only 

write between 120–150 words. 

 

Fragment-based Drug Design 

 

Sustainability increasingly emerges as a key issue in pharmaceutical industry along 

the full life-cycle. As regards the products and their use, however, sustainability in 

pharmacy is still in its infancy. It is a scientifically well-known fact that 

pharmaceuticals may have environmental impacts. Pharmaceutical substances are 

prevalently found in relevant concentrations in the aquatic environment and some 

even in drinking water.   
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WRITING PART 2 
 

Choose one of the questions 1–3 and write your answer in 200–250 words.  

 

1) 

You are going to participate in a competition “How to do it?” where scientists are asked 

to explain in writing a scientific process they are familiar with. Write your competition 

entry in 200–250 words. 

 

2) 

A students’ magazine has asked its readers to comment on the following topic: “Is on-

line teaching and learning possible in the field of chemistry?” Express your opinion and 

support it with reasons. Write 200–250 words. 

 

3) 

Your teacher in English has asked you to write an essay on “The Role of Chemistry in 

the Modern World”. Write 200–250 words. 

 

Remember, you must write between 200–250 words on the separate sheets 

provided. 

 



 

 

 

 

 

 

 
 
 

TEST 3 
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LISTENING PART 1 
 

You are going to listen to a presentation speech by Professor Måns Ehrenberg, 

Member of the Royal Swedish Academy of Sciences and Member of the Nobel 

Committee for Chemistry, given on 10 December 2008. 

 

As you listen, answer the following questions. 

 

You will hear the recording twice.  

You now have 60 seconds to look at the questions below before listening. 

 

Multiple Choice          

Choose one option only. Circle the letter of the point you have chosen.  

 

1. The discovery and development of the green fluorescent protein (GFP) 

a) is unrelated to human health 

b) might radically change the scientific agenda 

c) plays an important role in developing effective new drugs and medical therapies 

 

2. Jellyfish Aequorea victoria is native to 

a) Japan 

b) the northern Pacific Ocean 

c) the northern Atlantic 

 

3. The blue self-luminescence of the jellyfish 

a) is due to the protein aequorin 

b) is caused by GFP 

c) can be seen only in the dark 

 

4. In the second act of GFP story, Martin Chalfie 

a) didn´t believe that one could express fluorescent GFP in other organisms 

b) believed that one could express fluorescent GFP in other organisms 

c) assumed that fluorescent GFP can be expressed only in Aequorea victoria  

 

5. Chalfie used in his research Caenorhabditis elegans, which is 

a) a small crustacean ostracod 

b) a small roundworm 

c) a small jellyfish 
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Sentence Completion 

Complete the sentences using one word from the recording.  

 

Martin Chalfie used a GFP clone provided by researcher Douglas Prasher and 

showed that __________________ [6] fluorescent GFP was expressed by E. coli as 

well as C. elegans. 

His results also revealed that GFP was ____________________ [7] to become a 

universal genetic marker. 

In 1994, Roger Tsien explained how the GFP chromosome can be created 

______________________ [8] when oxygen is present. Point mutations in the 

primary structure of GFP can ______________________ [9] its fluorescence 

emission spectrum. 

 

Multiple Choice          

Choose one option only. Circle the letter of the point you have chosen.  

 

10. Roger Tsien enabled researchers 

a) to follow one cellular function at a time 

b) to provide many engineered variants of GFP 

c) to track more than one cellular function at a time 

 

11. The reasons for awarding this Nobel Prize in chemistry didn´t involve 

a) the discovery and characterisation of GFP 

b) the first expressing of GFP in fluorescent form in all organisms 

c) the development of GFP and its homologues to a set of genetic tags 

 

12. The scientists received the Nobel Prize from 

a) the hands of His Majesty the King 

b) the hands of Professor Ehrenberg 

c) the hands of Her Majesty the Queen 
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LISTENING PART 2 
 

You are going to listen to a radio interview with Dr. Andrea Smith from Louisiana State 

University who is a famous exobiologist.  

 

As you listen, complete the blanks in the text below. The missing words are in 

the recording. 

 

You will hear the recording twice. 

You now have 90 seconds to look at the incomplete text before listening. 

 

Dr. Andrea Smith from LSU is a famous exobiologist. According to her, exobiology is 

the study of 1) ____________________________________. It is sometimes called a 

subject with no subject matter. It includes the search for life on other planets in our 

solar system and also the study of how life 2) _____________________________on 

the earth.  

 

Dr. Smith is an expert in what the prebiotic earth may have been like and what 

chemical reactions were possible. The possible reactions depended on the 3) 

__________________________________ of the early earth. In the early 1950s, it 

was thought that the atmosphere was similar to that of the outer planets, Jupiter, 

Saturn, and Saturn's moon Titan, and had a lot of hydrogen, 4) _______________ , 

and ammonia, making it a 5) _______________________________.Earth's present 

atmosphere has a lot of oxygen, making it an oxidizing atmosphere. 

 

In 1953, Stanley Miller, who was working for Harold Urey at the University of 

Chicago, mixed these gasses together in a flask with some water 6) 

______________ _____________________       and zapped it with a continuous 

electrical discharge (to simulate lightning). He made 11 of the 20 simple 7) 

_________________________, all the purines and pyrimidines of DNA, several 

sugars, and some simple molecules  

like 8) ___________________________   and HCN. 

 

Nobody knew what happened next, though. Several of these molecules 9) 

__________________________________ in water in a short time. Furthermore, the 

geochemists also improved their view of the early Earth's atmosphere. Now they 

think that it contained a lot more carbon dioxide and much less hydrogen, methane, 

and ammonia so that it had a more chemically 10) _______________    character. 
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Miller's experiment is still important, however. In the 1970s, a meteorite was found 

near Murchison, Australia which contained many of the same 11) _______________ 

in the same 12) ________________________________ as Miller made in his 

experiment. 

 

Submarine vents don't make compounds as 13) _______________________   as 

they destroy them. They are, however, an important part of the modern debate over 

how life began. Modern life forms can be thought of as having a self-copying system 

which is powered by a 14) __________________________________. 

One group of people thinks that the self-copying system, which includes DNA and 

everything needed to copy it, came first while the second group thinks that the 

metabolic system came first. This second group likes submarine vents, while the 15) 

______________________________________ group doesn't. 
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READING PART 1 
 

You have a PhD in Chemistry with a specialization in the synthesis and study of solid-

state materials (your thesis focused on the preparation and study of new materials with 

interesting electrical applications) and three years of additional work experience as a 

postdoc. You are looking for a more permanent position. After surveying various job 

postings, you have selected the four below for further consideration. 

 

Task 1 

 

Read the following extracts taken from the job descriptions. Which job involves 

 

1. Teaching university students   _____  

2. Research on solar energy   _____  

3. Working for the US government  _____  

  

There is one extract you do not need to use. 

 

Extract A  

 

At E. I. DuPont de Nemours and Company, we are currently seeking candidates for 

our new Central Research and Development facility in Hyderabad, India, which will 

initially focus on applications in energy storage solutions. The successful candidate will 

have a demonstrated record of research accomplishments in the fields of chemistry, 

materials science, or chemical engineering. Experience with electrodes in energy 

storage solutions and the synthesis, characterization and testing of electrodes with 

particular emphasis on lithium ion batteries is highly desirable. Job requirements 

include a PhD in Chemistry, Materials Science or Chemical Engineering, prior research 

experience in solid state chemistry and familiarity with materials characterization 

techniques and thermal processing. 

 

Extract B  

 

The Materials Science Program at the University of Wisconsin, Eau Claire invites 

applications for two tenure-track faculty positions. We seek applicants who have a 

strong commitment to undergraduate teaching including student/faculty collaborative 

research. Instructional responsibilities typically include one lower division course (with 
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labs) and one upper division course each semester.  Qualifications include a PhD in 

Materials Science, Physics, Chemistry or a closely related field and a strong 

commitment to undergraduate teaching and the ability to establish a research program 

involving undergraduates in the broadly defined area of materials science.  

 

Extract C  

 

At Westinghouse, we are expanding our research & development efforts in the rapidly 

growing area of photovoltaics. Our Central Research & Development group plans to 

extend its current capabilities by hiring a principal investigator with industrial 

experience in this field. We are looking for expertise in material science, physics, and 

chemical engineering.  

 

The successful candidate will participate in the research, development and 

commercialization of novel photovoltaic materials and devices. In essence, apply 

fundamental science to create novel materials for solar energy conversion. 

 

Requirements include  

   * PhD in Chemistry, Materials Science, Physics, or Chemical Engineering. 

   * 3–8 years of industrial experience in photovoltaics. 

 

Extract D  

 

Sandia National Laboratories is searching for Scientists for the Radiation, Nano 

Materials, & Surface/Interface Sciences Departments.   

 

Responsibilities include leading and contributing to research efforts that capitalize on 

the strengths of the departments. The primary emphasis will be on condensed matter, 

particularly semiconductors, nanostructured materials, and interfaces. Research areas 

include radiation effects, materials synthesis and processing, solid-state lighting, 

energy conversion harvesting, and energy storage and transport. 

 

A PhD in Physics, Chemistry, Materials Science, or a related field is required. Relevant 

post-doctoral experience and a strong record of individual scientific excellence are 

expected. Must have a demonstrated ability to develop and present ideas in both oral 

and written form and to work effectively on multiple efforts in a collaborative team 

environment as well as a strong interest in connecting theoretical and experimental 

work.  

 

Task 2 

 

For questions 4–7 choose the answer (A, B, or C) which you think fits best. 

 

4. In extract A, we see that 
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a) DuPont has an interest in solar energy 

b) DuPont manufactures Teflon™ 

c) DuPont has opened a new facility in India. 

 

5. The University of Wisconson 

 

a) Is especially interested in Bachelor students 

b) Is especially interested in Post-docs 

c) Is especially interested in PhD students 

 

6. Westinghouse 

 

a) Has an interest in developing new batteries 

b) Has an interest in photovoltaics  

c) Designs nuclear reactors 

 

7. Extract D indicates that Sandia National Laboratories 

 

a) Are looking for a highly experienced person to run an independent research 

group 

b) Are looking for an experienced person to assist several other researchers 

c) Designs nuclear reactors 

  



54   TEST 3, Reading 
 

 
 

READING PART 2 
 

Green Chemistry is a relatively new field which involves reducing the impact of the 

chemical industry on the environment. After searching the Internet and on-line 

databases, you acquired several results. The following extracts are from some of the 

sources that you found.  

 

1.  

The resultant polycarbonates are highly alternated with 95% carbonate linkages. 

Molecular weight distributions of the polycarbonates produced by [Co(salcy)OAc] 

complexes are generally narrow, consistent with a controlled polymerization, 

however values of Mn (Mn is the number-average molar mass) are about half those 

expected, [14] which we tentatively attribute to chain transfer to water or acetic acid 

molecules that were coordinated to the catalyst during synthesis.[19] Figure 2 shows 

the profound effect of lowering the CO2 pressure; at 600 psi, the reaction rate is 

quartered and at lower pressures the catalyst is essentially inactive. Figures 3–6 

show the strong influence of the temperature of the reaction. Catalyst activity 

decreases at temperatures above and below 25ºC; ether linkages are notably 

present in higher content (10%) at 40ºC. Figure 7 shows that propylene oxide 

conversion is acceptable (77%) at higher catalyst loadings, while figure 8 shows that 

high-molecular-weight polymer can be formed at low catalyst loadings. 

 

2. 

PolySyn is developing a technology platform to use carbon dioxide and other 

renewable materials to produce high-performance polymers, plastics and other 

chemicals. The company's products combine environmental benefits with 

enhanced materials performance and can be used in a range of applications, from 

injection molded parts for electronics to paper coatings and medical implants. 

PolySyn‘s catalyst technology enables the production of polymeric materials from 

renewable feedstocks with decreased reliance on fossil fuels. Their use of 

feedstocks such as carbon dioxide and carbon monoxide combined with the 

precision and reliability of synthetic manufacturing processes, is expected to enable 

the cost-effective manufacture of bio-based building blocks, polymers, compounds 

and formulations. 

 

3. 

The natural system being copied is photosynthesis, nature's efficient way of 
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extracting carbon dioxide (CO2) from the atmosphere and turning it into both 

monomers and polymers in the form of sugars and polysaccharides. The 

breakthrough, part of what is being called the second plastics revolution, is tapping 

the same CO2 feedstock used by plants to make synthetic polymers. Geoffrey 

Coates, assistant professor of chemistry and chemical biology at Cornell, presented 

his findings on a new generation of catalysts for the synthesis of polymers of CO2 

at the national meeting of the American Chemical Society at the Anaheim Marriott 

on Monday (March 22) with further details being given in a talk on Thursday (March 

25). 

 

4. 

Add 5.0 g (0.07 mol) shredded polylactic acid (PLA), 5.6 g NaOH (0.14 mol) and a 

magnetic stir bar to a 250 mL Erlenmeyer flask. Add enough 50% ethanol to cover 

the contents in the flask. Cover the mouth of the flask with a small watch glass and 

heat the reaction to a brisk boil with constant stirring for one hour to ensure 

complete hydrolysis of the PLA. (Alternatively, you can use a household microwave 

to speed up the process. Microwave the reaction mixture on high for no more than 

4 minutes at a time. Allow the reaction to cool for 4 minutes before repeating the 

process.) Cool the reaction in an ice bath and lower the pH of the resulting solution 

to 3.8 using 50% HCl and a pH meter. Filter the cold solution to remove any residual 

particulate matter. The filtrate is an aqueous solution of lactic acid and NaCl. Water, 

ethanol and NaCl can be removed by rotary evaporation followed by vacuum 

filtration. 

 

TASK 1 

 

Decide where each text was taken from – there is one source you do not need to 

use. You get 1 point for each correct answer. 

 

A. A research article from a professional journal 

B. A secondary school teacher’s guide 

C. An advertisement  

D. A news article for the general public 

E. A chemist’s blog 

 

  text 1: ______________ 

 

  text 2: ______________ 

 

  text 3:______________ 

 

  text 4: ______________ 
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TASK 2 

 

Read the following sentences. Which text do they correspond to? One of the sentences 

is not used. 

A A completely transparent yellow solution forms once the hydrolysis is complete 

(normally after one week).  

 

B By imitating nature, a chemist has found what appears to be an efficient way to 

create a new plastic material. 

 

C Their groundbreaking new technology allows them to efficiently and cost-

effectively transform carbon dioxide, carbon monoxide, and other renewable materials 

into a wide variety of polymers, plastics and other chemicals. 

 

D It’s sometimes discouraging. For every twenty possible catalysts that we find, it 

seems that only one still looks promising after a year. 

 

E. We initially investigated the use of various [Co(salcy)OAc] complexes for the 

polymerization of propylene oxide with CO2 at low pressures, but found them to be 

inactive. 

 

 

5.    sentence ________ corresponds to text number ________  

6.    sentence ________ corresponds to text number ________  

7.    sentence ________ corresponds to text number ________  

8.    sentence ________ corresponds to text number ________  
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READING PART 3 
 

You are going to read an internet article on metathesis. Seven sentences have been 

taken out of the text. Find the appropriate place in the text for the sentences A–H. 

There is one extra sentence that you do not need to use. 

 

NOBEL CHEMISTS CHANGE CHEMICAL PARTNERS 

 

Yves Chauvin of the Institut Français du Pétrole, Rueil-Malmaison, France, Robert H. 

Grubbs of California Institute of Technology (Caltech), Pasadena, CA, US, and Richard 

R. Schrock, Massachusetts Institute of Technology (MIT), Cambridge, MA, US, share 

the 2005 Nobel prize for chemistry for developing the metathesis method in organic 

synthesis. David Bradley reports. 

 

All organic substances, by definition contain the element carbon. Carbon has a 

remarkable ability to form long and short chains and rings, to bond to almost every 

other element and to link to them and each other through an array of bond types. 

1__________ This year's chemistry laureates developed a particular way of 

manipulating carbon compounds, known as metathesis, that has led to yet more 

opportunities for synthesising a host of novel and useful organic molecules. 

 

Changing places.  

Metathesis means 'change places'. 2__________  A generic example might be 

represented by organic molecules comprised of chemical groups A, B, C, and D:  

A=B + C=D  <–> A=C + B=D  

where B and C have swapped places to create two new products. 3__________ Work 

during the 1950s and 1960s gradually built up a repertoire of such reactions in which 

the petrochemical feedstock propene, for example, could undergo a switch into ethene 

and butene, two useful starting materials for polymers. Cyclic alkenes were soon added 

to the repertoire.  

 

The go-between for such chemical trades are catalyst molecules, such as metal 

chlorides and organometallic complexes. In 1970 Chauvin outlined how these 

metatheses reactions work and what types of metallic compounds might be made that 

would act as catalysts for these reactions.  Until 1970 chemists had been using a trial 

and error approach. 4__________  

 

Chauvin's mechanism explained how they work by invoking a step in which the metal 
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alkylide combines with one of the alkenes to form a ring of four atoms. From this state 

bonds break, and new ones form, ultimately shuffling the side chains on the two alkene 

reactants and regenerates the catalyst in its original form.  

 

With this metathesis 'recipe' in hand, it was Schrock who produced the first highly 

efficient metallic catalyst for metathesis, based on molybdenum. 5__________ These 

were well- defined structures and provided new clues as to what kinds of modifications 

of the general structure would lead to a stable and yet active catalyst.  

 

Grubbs developed the next generation of metathesis catalysts that were not only more 

efficient, but were also stable in air and worked in water. His first successes were with 

ruthenium trichloride and its use in polymerising alkenes. In 1992, he and his 

colleagues reported their first ruthenium-carbene complex, which was stable in the 

presence of polar solvents and could be used in the polymerisation of another 

important starting material, norbornene - a precursor for many bicyclic molecules in 

industry, including optical polymers for DVDs.  

 

The Grubbs and Schrock catalysts offer synthetic chemists countless opportunities. 

6____________. Today, metathesis is used on a daily basis in research laboratories 

and by the chemical industry, particularly in the development of pharmaceuticals and 

of advanced plastic materials.  

 

New designs for metathesis continue apace, with new catalysts emerging on an almost 

monthly basis. These novel systems are inspired by the need to construct highly 

complex organic molecules, for example, analogues of natural products with medicinal 

properties, such as the anticancer drug bryostatin. One of the most important aspects 

of the development of metathesis catalysts is that they are fundamentally more efficient 

than many other synthetic routes because they require fewer reaction steps and so 

fewer resources, which means less waste. 7__________. Finally, metathesis reactions 

do not require toxic solvents and produce less hazardous byproducts than other 

approaches.  

 

A A specific example would be an alkene metathesis in which side 

chains on two alkene molecules swap places to produce two new 

alkenes. 

 

B This chemical affability means not only do carbon compounds 

form the basis of life on Earth, but they also allow life to synthesise an 

incredibly rich diversity of molecules. 

 

C They are also simpler to use and do not need high temperatures 

and pressures, which again means lower energy costs. 
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D These catalysts consisted of a central molybdenum atom to which 

were attached various fluorinated alkyl ether and aromatic groups. 

 

E In metathesis reactions, double bonds are broken and reformed 

between carbon atoms in such a way that chemical groups trade places. 

 

F Carbon compounds have also allowed one species in particular to 

feed itself, change its environment, heal its wounds, and to create in 

ways almost beyond imagination. 

 

G Their widespread use in organic chemistry today arises from the 

fact they can work with a huge range of chemical groups. 

 

H Chauvin and his colleagues demonstrated that the active form of 

the catalyst in metathesis was a metal carbene, a compound in which the 

metal is bound to the carbon with a double bond, and now known as a 

metal alkylide.  

 

1 ____________ 

2 ____________ 

3 ____________ 

4 ____________ 

5 ____________ 

6 ____________ 

7 ____________ 
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WRITING PART 1 
 
Read all the following information and then write a covering letter: 

 

You have a PhD in Chemistry with a specialisation in the synthesis and study of solid-

state materials (your thesis focused on the preparation and study of new materials with 

interesting electrical applications) and three years of additional work experience as a 

postdoc. You are looking for a more permanent position. After surveying various job 

postings, you have selected the four below for further consideration. 

Select one of the jobs from the four below and write a covering letter applying for the 

job. Write 120–150 words. 

  

Advertisement A  

At E. I. DuPont de Nemours and Company, we are currently seeking candidates for 

our new Central Research and Development facility in Hyderabad, India, which will 

focus initially on applications in energy storage solutions. The successful candidate will 

have demonstrated a record of research accomplishments in the fields of chemistry, 

materials science, or chemical engineering. Experience with electrodes in energy 

storage solutions and the synthesis, characterisation and testing of electrodes with 

particular emphasis on lithium ion batteries is highly desirable. Job requirements 

include a PhD. in Chemistry, Materials Science or Chemical Engineering, prior 

research experience in solid state chemistry and familiarity with materials 

characterisation techniques and thermal processing. 

 

Advertisement B  

The Materials Science Program at the University of Wisconsin, Eau Claire invites 

applications for two tenure-track faculty positions. We seek applicants who have a 

strong commitment to undergraduate teaching including student/faculty collaborative 

research. Instructional responsibilities typically include one lower division course (with 

labs.) and one upper division course each semester.  Qualifications include a PhD. in 

Materials Science, Physics, Chemistry or a closely related field and a strong 

commitment to undergraduate teaching and the ability to establish a research program 

involving undergraduates in the broadly defined area of materials science.  

 

Advertisement C  

At Westinghouse, we are expanding our research & development efforts in the rapidly 

growing area of photovoltaics. Our Central Research & Development group plans to 

extend its current capabilities by hiring a principal investigator with industrial 
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experience in this field. We are looking for expertise in material science, physics, and 

chemical engineering.  

The successful candidate will participate in the research, development and 

commercialisation of novel photovoltaic materials and devices. In essence, apply 

fundamental science to create novel materials for solar energy conversion. 

 

Requirements include  

   * PhD in Chemistry, Materials Science, Physics, or Chemical Engineering. 

   * 3–8 years of industrial experience in photovoltaics. 

 

Advertisement D  

Sandia National Laboratories is searching for Scientists for the Radiation, Nano 

Materials, & Surface/Interface Sciences Departments.   

Responsibilities include leading and contributing to research efforts that capitalise on 

the strengths of the departments. The primary emphasis will be on condensed matter, 

particularly semiconductors, nanostructured materials, and interfaces. Research areas 

include radiation effects, materials synthesis and processing, solid-state lighting, 

energy conversion harvesting, and energy storage and transport. 

A PhD in Physics, Chemistry, Materials Science, or a related field is required. Relevant 

post-doctoral experience and a strong record of individual scientific excellence are 

expected. You must have demonstrated the ability to develop and present ideas in both 

oral and written form and to work effectively on multiple efforts in a collaborative team 

environment as well as a strong interest in connecting theoretical and experimental 

work.  

 

Write your covering letter on the separate answer sheet provided. Remember, 

you must only write between 120–150 words. 
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WRITING PART 2 
 

Choose one topic from the following five topics provided.  

 

 1) 

It is often said that modern Organic Chemistry or Biochemistry began when Friedrich 

Wöhler synthesised urea accidentally and thereby showed that it has the same 

elemental composition as ammonium cyanate, viz CH4N2O. The usual story is that this 

disproved the idea of vitalism, the theory that the matter that makes up living creatures 

is possessed of some “vital (or living) force” that causes it to behave in ways that are 

completely different from the ordinary matter that makes up the mineral kingdom. The 

disproving of vitalism therefore allowed the study of complex organic molecules to 

proceed without theological or philosophical obstructions. For example (From Stenesh, 

J. Biochemistry, Birkhäuser, 1998):  

 For a long time, many people believed that reactions in living organisms (as 

distinct from those in nonliving systems) required a special “vital” force. Only 

when this theory of “vitalism” was discarded could development of 

biochemistry proceed.…in 1828, Friedrich Wöhler succeeded in synthesising 

urea by heating ammonium cyanate in the laboratory. Until then, scientists 

had assumed that urea, like other organic compounds of living matter, could 

be synthesised only by and in a living organism.  

On the other hand, the historian William H. Brock (Brock, W. H. The Norton History of 

Chemistry. W.W. Norton & Company, Inc. New York. 1992)  has argued that:  

 It is easy to blame the seeming lack of progress in organic chemistry on 

vitalism, but progress in animal and vegetable chemistry in the first part of 

the last [19th] century was held back less by a belief that vital forces 

overruled the forces of chemical affinity in organic compounds than the sheer 

difficulty of organic analysis…. not enough attention has been paid to the 

tremendous difficulties caused by impurity, the supply of apparatus and 

reagents, and the technical difficulties of analysis.  

So, which view do you think is correct?  Was progress in organic chemistry slow 

because of philosophical difficulties or simply because the problem was very difficult? 

Write 200–250 words. 

 

2) 

A question which recurs over and over again in the history and philosophy of science 

is this. ‘Should the goal of science be the pursuit of knowledge for its own sake or 

should it concentrate on the search for practical ways to improve the material well-
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being of humanity?’ Answer this question paying particular attention to Chemistry. 

When writing your answer, choose only one of the two possibilities, not both. Write 

200–250 words. 

 

 

3) 

Discuss the role of uncertainty in science with particular attention to how it influences 

Chemistry. Address both uncertainties in measurements and the greater uncertainties 

inherent in our theories and models. Write 200–250 words. 

 

4) 

Discuss the differences between systematic and random errors. What are the sources 

of each? Give examples, preferably drawn from Chemistry. Write 200–250 words. 

 

5) 

In the story of The Lord of the Rings, the One Ring of Sauron has several remarkable 

properties: a high melting point, extraordinary hardness, high density or mass (though 

this may be a magical rather than a material property), and a golden colour. What metal 

or alloy might this ring have been made from? Support your answer with reference to 

at least three of the four properties listed above. Write 200–250 words. 

 

Remember, you must write between 200–250 words on the separate sheet 

provided. 
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TEST 4, Listening  65 

 

LISTENING PART 1 
 
You are going to listen to an editor giving a talk at the presentation of her book “High 

Performance Computing in Chemistry”.  

 

As you listen, circle the correct answer. 

 

You will hear the recording twice.  

You now have 60 seconds to look at the questions below before listening. 

 

1. The Nobel prize in Chemistry was given to John Pople and Walter Kohn for 

a) developing a complementary equation-solving method 

b) treating specific chemical problems 

c) developing quantum chemical methods 

 

2. Quantum chemical methods are used 

a) both at university and industry-based research centres 

b) at university research centres 

 c) at industrial research centres 

 

3. Accurate quantum mechanical models  

a) are only used to analyse experimental data 

b) are in decreasing demand 

c) ensure deeper understanding of the results 

 

4. The requested level of accuracy is achievable only  

a) in expensive experiments 

b) with the assistance of electronic structure methods 

c) within the electronic structure 

 

5. Chemistry, biochemistry, biophysics and material science 

           a) have merged 

           b) share closely related methodologies  

           c) have nothing in common 

 

6. In the field of computational science multidisciplinarity is 

a) decreasing 

b) essential for solving complex problems 
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c) not a beneficial tool 

 

 

7. Method development must  

a) only respond to the need of ever-changing hardware models 

b) respond to the need of the parallel computer and cluster systems 

c) also respond to the need of computationally less expensive models 

 

8. Within the project “High Performance Computing in Chemistry” 

a) the functionality of chosen quantum chemistry codes was extended 

b) several important biochemical methods were developed 

c) modern supercomputers and cluster systems were designed 

 

9. The integration of the COSMO model  

a) increased solute-solvent interactions 

b) is relevant for the range of use of the programs 

c) created a practical problem 

 

10. The book looks beautiful as the result of  

a) the work of the project partners 

b) the work of Monika 

c) the contributions of the industrial partners. 
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LISTENING PART 2 
 
You are going to listen to a radio interview with Dr. Theresa Smith from the Royal 
Academy of Science. 
 
As you listen, complete the blanks in the text below. The missing words are in 
the recording. 
 
You will hear the recording twice. 
You now have 90 seconds to look at the incomplete text before listening. 
 

Many people don’t know much about methane. When it comes to greenhouse gases, 

the headlines focus on carbon dioxide. Methane, however, is responsible for about   1) 

____________________ of the enhanced greenhouse effect.  

It is true that there is much more carbon dioxide in the Earth’s atmosphere than 

methane. But methane’s global 2) ____________________ compared to carbon 

dioxide is around 23. That means that adding one tonne of methane to the atmosphere 

would have the same effect as adding 23 tonnes of CO2. 

Luckily, methane lingers in the atmosphere for only 11 to 12 years, compared to up to 

200 years for CO2. With a 3) ____________________ and shorter lifetime, the impact 

of methane can be reduced more rapidly.  

Methane is lighter than air, colourless and 4) ____________________. It can occur 

naturally in wetlands, it’s made by animals, and it can be released as a result of human 

activities such as agriculture and 5) ____________________ production. It can also 

be found in many homes. 

Methane is produced when plants and other organic matter decompose in the absence 

of oxygen, such as when they are under water. This 6) ____________________ by 

microorganisms takes place in wetlands, swamps and marshes and is estimated to 

produce some 30 per cent of atmospheric methane levels. 
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One other form of methane that’s causing concern is the vast amount locked away 

under the oceans and within the Arctic permafrost. One hypothesis suggests that if the 

frozen stores in 7) ____________________are released – possibly by global warming 

– they could trigger a global catastrophe. 

Global methane levels were relatively stable for a long time, because the total methane 

produced was being offset by 8) ____________________ methods, known as 

methane ‘sinks’. But atmospheric levels are now increasing because methane 

emissions 9) ____________________ removals by around 22 Mt per year.  

The most important sink for methane is the troposphere, where the hydroxyl radical 

acts as a ‘cleansing’ agent through its reactions with methane and other gases. This 

10) ____________________ removes over 500 Mt of methane per year. 

Some microorganisms found in soils use methane as a 11) ____________________, 

removing around 30 Mt of methane each year. 

Much has been done to prevent methane from entering the atmosphere and put it to 

good use here on Earth. In Melbourne, for instance, the 12) ____________________ 

plant at Werribee collects methane from its ponds, which is then used to generate 

electricity. This helps to lower the demand for energy from other sources such as the 

13) ____________________, which produces carbon dioxide. 

By working to reduce the levels of a range of greenhouse gases researchers would be 

able to minimise the 14) ____________________ of these gases on climate change. 

Hopefully, further research into greenhouse gases will help us to stall global warming. 

But, as we have seen for methane, each gas has its own 15) ____________________ 

when it comes to reducing emissions. 
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READING PART 1 
 
You have a PhD in Chemistry and two years of additional work experience as a postdoc 

at your University. Now you are looking for a new challenging position in an 

international environment. After surveying various job postings, you have selected the 

four below for further consideration. 

 

Task 1 

 

Read the following extracts taken from the job descriptions. Which job involves: 

 

1. Participation in courses            _____ 

2. Interaction with medical collaborators        _____ 

3. Supporting research                                   _____ 

  

There is one extract you do not need to use. 

 

Extract A  

The primary responsibility will be to perform synthesis and characterization of novel 

receptors for ion recognition and separation. In addition to traditional molecular hosts, 

our group is currently targeting less conventional ion receptors based on self-

assembled cages and frameworks, guided by computer-aided design. Depending on 

his/her qualifications and research interests, the candidate will thus have the 

opportunity to contribute to various aspects of ongoing projects in the group, including 

ion binding measurements, self-assembly and crystal engineering studies, and 

extractive separations. 

  

A Ph.D. in Chemistry or closely related discipline is required. A strong background and 

demonstrated experience in synthesis and characterization of organic compounds are 

required. The candidate must be able to work independently and have good oral and 

written communication skills. Experience or knowledge in some of the following areas 

is a plus: analytical techniques for studying supramolecular associations, extractive 

separations, crystallization techniques, and supramolecular chemistry/crystal 

engineering concepts. 

 

Extract B  

Technology Strategies Group Inc. (TSGI) is a top-tier technology consulting practice 

based in Calgary, Alberta, Canada. We specialize in Canada’s most significant 
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industrial R&D incentive program, the Scientific Research and Experimental 

Development program, a $4b fund. TSGI’s clients are dynamic, innovative, high 

technology leaders from a diverse range of industries. Our team is composed of multi-

disciplinary professionals: Technology Advisors (scientists and engineers) and 

Financial Analysts (Chartered Accountants).      

As a Technology Advisor, you will evaluate client projects from a technological 

perspective, scope them for eligibility as SR&ED projects, and advise clients on how 

to improve their processes to maximize their ability to access funding. You will report 

on project objectives, advancements, and activities. Every assignment will involve 

close collaboration with the client’s R&D team and a TSGI Financial Analyst. In addition 

to the rewards of being an important player in leveraging clients’ projects, you will have 

the opportunity to be involved in Calgary’s technology development landscape.  

 

While not exhaustive, the following list of industries is indicative of the fields of 

technology that TSGI clients occupy: oil and gas, environmental engineering, oil sands, 

coalbed methane, reservoir engineering, gasification technology, mechanical 

engineering of prototype machinery and equipment, GPS, information technology, 

computer hardware, medical device development, gaming technologies, biofuels, and 

hydraulic engineering. 

 

Extract C  

The preferred research areas are surface-based sensors, structured interfaces, 

functional nanoparticles, or polyelectrolytes, or modeling of these systems. Teaching 

duties involve participation in analytical chemistry courses and laboratories. The 

planned activities must integrate into the research program of the Laboratory of Colloid 

and Surface Chemistry, and rely on the available equipment, including atomic force 

microscopy, light scattering, electrophoresis, reflectivity, ellipsometry, or quartz-crystal 

microbalance. 

 

Prerequisites are PhD in chemistry, physics, engineering, or a related area, an 

outstanding scientific record, and in depth experience in at least one of the fields or 

techniques mentioned above. Knowledge in computer programming and mathematical 

modeling is welcome. Enthusiasm for top-quality research and teaching is as important 

as outstanding oral and written communications skills. The successful candidate will 

encounter an active research group, well-equipped laboratories, and excellent working 

conditions.  

 

Extract D  

The Cellular Engineering and Nano-Therapeutics Laboratory in the University of 

Michigan, Department of Biomedical Engineering, is looking for outstanding 

organic/medicinal chemists to be part of a multi-disciplinary team including materials 

scientists, pharmacologists, physicians, and engineers focusing on the development 

of novel polymer therapeutics. This postdoctoral position is available immediately for 

one year and subject to renewal for subsequent years based on research progress and 
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the availability of funds. 

 

 

Qualifications: The ideal candidate will have a Ph.D. in organic or medicinal chemistry; 

strong technical expertise in modern synthetic methods and techniques; extensive 

experience in synthesis, purification, and characterization of organic molecules using 

modern chromatographic and analytical techniques including NMR, LC/MS, UV, IR, 

and GPC; solid knowledge of computers and experience with databases; excellent 

communication skills in English and ability to interact effectively with other postdoctoral 

fellows, graduate and undergraduate students in a fast-paced environment; excellent 

organization and time management skills; initiative; and ability to plan, carry out, and 

troubleshoot synthetic steps with minimal supervision. 

 

Task 2 

 

For questions 4–7 choose the answer (A, B, or C) which you think fits best. 

 

4. In extract A, we understand that the postdoctoral position is 

a) in organic synthesis 

b) crystal engineering 

c) computer modelling 

 

5. The list of industries in extract B  

a) includes all TSGI prospective clients 

b) includes some of the technology fields of TSGI clients 

c) represents a list of priorities 

 

6. The position in extract C requires: 

a) team working abilities 

b) previous experience in the field 

c) word processing skills 

 

7. The position in extract D  

a) can be for more than one year 

b) is available for 2 years  

c) is open for only one year 
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READING PART 2 
 

After surfing the internet for information on collagen, your internet search engine found 

several results. The following texts are extracts from some of the links you opened. 

 

1.  

To date, no published study has thoroughly described the structure of collagen (the 

primary constituent after water) in corneal tissue as it relates to photochemistry. 

Some presentations include discussions of basic collagen structure, but these 

treatments are generally cursory. 

 

For the purposes of the present paper, the overall structural unit of collagen is 

referred to as the macromolecule. The collagen macromolecule is a right-handed, 

triple-helix structure, in which each helical strand is composed of a series of amino 

acids. The strands are linked together by bonds known as covalent cross-links, 

which provide structural integrity. The sequence of amino acids in a particular strand 

is a quasi-repeating pattern, typically represented as Gly-X-Y, in which glycine (Gly) 

appears as every third residue, X is generally considered proline, and Y is generally 

considered hydroxyproline. Other amino acids may appear in trace amounts in place 

of the proline and hydroxyproline, but collagen is most conveniently modeled as a 

repeating sequence of glycine, proline, and hydroxyproline in overall equal 

proportions. The three amino acids are linked to form the repeating sequence found 

in collagen, as depicted in Fig. 1.21–27. The collective chemical formula for this 

repeating sequence of three amino acids is C12H17N3O4, which sums to 267 

atomic mass units (amu). Note that the peptide bonds are formed through a 

substituted amide linkage, which also forms a water molecule (i.e., dehydration); 

hence the total atomic mass is different from the sum of the respective amino acids. 

The average weight of a typical collagen acromolecule is approximately 308,300 

amu, which corresponds to 1155 groups of the repeating amino acid sequence. It is 

generally accepted that the primary chromophore for a 193-nm excimer laser light 

in corneal tissue is the peptide bond (C™N) between adjoining amino acids.28,29 

Accordingly, one may calculate a total of 3465 chromophores for 193-nm radiation 

present in each macromolecule of collagen, based on three peptide bonds per 

repeating amino acid sequence (i.e., glycine-proline-hydroxyproline) and 1155 

sequences per macromolecule. Quantification of the absorption characteristics of 

the purported peptide-bond chromophore is a significant goal of this paper. 

 

2. 
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The Collageena formula was developed by Dr. Bernd Friedlander, whose patients 

have included some of America's top athletes, as well as leading television and 

movie stars. He is a leading authority in the fields of nutrition and preventive 

medicine. 

 

After witnessing the extraordinary results that this formula had on his patients, Dr. 

Friedlander has allowed us to offer this amazing product to the general public. 

Collageena works, because this unique balance of high Nitrogen Amino Acids 

combined with pure Collagen Protein nourishes your cells with the essential nutrition 

missing in most diets. When your cells are satisfied, so are you! The results are less 

calories, increased energy, a firmer, trimmer body and a happier you. 

 

Next to water, Collagen is the most important structural substance in the body, a 

major component of skin, hair, nails, muscles and joints. Collageena puts back what 

nature takes away. That's why Collageena users look and feel younger. 

It blends easily with any liquid, soup or cereal, has no after taste and is very easy to 

digest. 

 

3. 

The actual effects of collagen supplements are debatable. There are few studies on 

the effects of collagen supplements in easing conditions such as osteoarthritis. 

Collagen creams may moisturize, but they don't actually provide extra collagen to 

the body, as the collagen molecule is too large to be absorbed by the skin. The one 

collagen treatment that does have a very noticeable effect is collagen injection, 

which does plump out skin (although not on a permanent basis; effects can last up 

to 12 weeks).  

 

The risks of side effects vary, depending on what kind of collagen treatment you 

receive. Collagen creams will probably do the most harm to your wallet, not your 

face. Oral collagen supplements mainly pose a danger if you have food sensitivities. 

Most brands are made from collagens derived from cow or chicken products. 

Collagen injections can have some side effects. Some people have allergic 

reactions to an injection (a test is usually done beforehand to determine sensitivity). 

Patients with autoimmune disorders (such as herpes simplex) can expect a flare-up 

as the body reacts to the foreign substance.  

If you'd like to try oral collagen supplements, be aware that the supplement industry 

is not regulated – so it's hard to know the potency of the collagen you're taking. Be 

sure to tell your doctor that you're trying collagen supplements. If you're thinking of 

getting collagen injections, consider the risks as compared to other cosmetic 

wrinkle-reducing procedures, such as Botox and fellow skin injection Restylane. All 

injections carry risk and should be considered carefully.  

 

4. 

The macromolecules that constitute the extra-cellular matrix are produced by the 
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cells in the matrix. In most connective tissue, the matrix molecules are secreted by 

cells called fibroblasts. In some more specialized connective tissue, such as 

cartilage and bone, they are secreted by specific cells of the fibroblast family called 

chondroblasts (cartilage) and osteblasts (bone). The two main classes of 

macromolecules that make up the extra-cellular matrix (communication matrix) are 

polysaccharide chains of the class called glycoaminoglycans (GAGs) which are 

found linked to proteins in the form of proteoglycans, and fibrous proteins of two 

functional types: mainly structural (i.e. collagen) and adhesive (i.e. laminin and 

fibronectin). The members of both classes come in a variety of shapes and sizes. 

GAG and proteoglycan molecules in connective tissue form a moisture rich gel-like 

ground substance in which the fibrous proteins are embedded. The polysaccharide 

gel resists compressive forces on the matrix and the collagen fibers improve tensile 

strength. The polysaccharide gel allows rapid diffusion on nutrients, tabolites, and 

hormones between the blood and tissue cells. GAGs are defined as 

mucopolysaccharides with long, linear, highly charged molecules composed of a 

pair of repeating sugars, one of which is always bound to an amino sugar. Mainly 

found covalently linked to a protein core in the extra-cellular matrix, proteoglycans 

– i.e. chondroitan sulfate, hyaluronic acid (hyaluronan), heparin, heparin sulfate, 

and keratan sulfate.  

 

Task 1 

 

Decide where each text was taken from – there is one source you do not need to 

use.  

A An article for the general public 

B An advertisement 

C A research article from a professional journa 

D A textboo 

E A blog entry 

 

text 1: ______________  

 

text 2: ______________ 

 

text 3: ______________ 

 

text 4: ______________ 

 

 

Task 2 

 

Read the following sentences. Which text do they correspond to? One of the sentences 

is not used. 
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A The collagen can also migrate, giving the face a puffy or lopsided look. 

 

B Rates were modeled by using an absorption coefficient based on the measured 

collagen absorption cross section and the film bond density 

 

C Collagen begins to diminish after the age of 25. 

 

D The chemical formulas for glycine, proline, and hydroxyproline are C2H5NO2, 

C5H9NO2, and C5H9NO3. 

 

E The collagen fibers both strengthen and organize the matrix and the rubber-like 

elastin fibers give resilience. 

 

5.     sentence ______ corresponds to text number ______ 

 

6.     sentence ______ corresponds to text number ______ 

 

7.      sentence ______ corresponds to text number ______ 

 

8.      sentence ______ corresponds to text number ______ 
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READING PART 3 
 

You are going to read an introduction to a study on corneal tissue laser absorption and 

ablation processes. Seven sentences have been taken out of the text. Find the 

appropriate place in the text for the sentences A–H. There is one extra sentence that 

you do not need to use. 

 

Clinical excimer laser refractive surgery systems are continually evolving to improve in 

accuracy and precision and hence to provide better refractive results. A more complete 

understanding of the ablation process may help to realize the goal of better outcomes, 

but the physics and mechanisms of corneal ablation and the role of the various tissue 

constituents are still not completely understood.  

 

There have been a number of recent literature reviews that address the mechanisms 

and chemistry of excimer laser tissue ablation. 1) __________.  Many have suggested 

and some research has supported the idea that corneal tissue absorbs 193-nm ArF 

excimer laser light according to the Beer–Lambert law, meaning that the intensity of 

the light decays exponentially with depth into the tissue. Beer–Lambert behavior is 

certainly a valid approach for low-power irradiation, in which the incident energy density 

is well below the ablation threshold. However, under ablative conditions, nonlinear 

optical effects may alter the nature of the absorption coefficient. 2) __________.  In 

this model the depth of tissue ablation for a single laser pulse is equal to the depth at 

which the laser intensity has decayed to the threshold required for ablation.   

 

The above analysis is coupled strongly to the corneal tissue absorption coefficient, 

which for 193-nm excimer laser light is perhaps one of the largest sources of 

controversy and the focus of much research. 3) __________.  This value was reiterated 

and further supported by subsequent research, including a similar study with human 

and porcine cornea that yielded an average value of 2410 cm-1.  However, by the mid-

1990s, researchers began to reexamine this issue. 4) __________.  By directly 

measuring corneal tissue reflectance and applying Fresnel theory to determine the 

complex refractive index of the tissue, Pettit and Ediger reported an absorption 

coefficient of approximately 40,000 cm-1 for bovine cornea. Yablon et al. measured the 

absorption coefficient of bovine cornea by using a novel technique called 

interferometric photothermal spectroscopy and reported a value of 19,000 cm-1. 

 

The values reported by researchers in more recent literature are an order of magnitude 

larger than the absorption coefficient first reported by Puliafito et al. in 1985. Pettit and 
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Ediger contend that the absorption coefficient must be on the order of 20,000 cm-1  

based on theoretical considerations, namely by assuming that the peptide bond is the 

primary chromophore in corneal tissue for 193-nm light and by translating the bond 

density into an absorption coefficient, as well as on experimental evidence by 

measuring ablation-rate values as a function of laser fluence. 5) __________ .  

 

Many researchers have suggested that the absorption coefficient is actually a dynamic 

quantity that may be enhanced under ablative conditions as well as be influenced by 

matrix effects such as tissue hydration. It is generally accepted that there is a static 

“small-signal” absorption coefficient that remains constant for laser fluences below the 

ablation threshold. Some research has shown, however, that there are transient 

decreases in both corneal tissue reflectivity and transmission through the tissue under 

ablative conditions. 6) __________. Furthermore, research suggests that tissue 

hydration may play a role in transient changes in tissue absorptivity, possibly owing to 

the direct absorption of laser energy by water molecules and their subsequent 

vaporization. Alternative views are that ablation events at high laser fluence induce 

radical-species formation with high absorption cross sections, while also causing 

boiling of the water fraction of the cornea, resulting in changes in the overall 

absorptivity of the tissue.  Electron paramagnetic resonance studies have corroborated 

the idea that reactive free-radical species are created during excimer laser ablation, 

suggesting that these radicals may play a significant role in laser–tissue interactions. 

 

Despite the large body of research to date, no study has systematically investigated 

the absorption properties of individual corneal tissue constituents by use of direct 

measurements. It has been commonly suggested or assumed that the peptide bond in 

collagen is the primary chromophore for 193-nm light, but this idea has not yet been 

experimentally validated. 7) __________.  

 

The current study is intended to further elucidate the role of corneal constituents in the 

ablation process.  

 

A One of the first values reported for the tissue absorption coefficient, 

determined by measuring the transmission of excimer laser light through thin 

human and bovine corneal sections, was 2700 cm-1 at 193 nm. 

 

B The absorption coefficient is the product of the chromophore number 

density and the chromophore absorption cross section; hence the slope of the 

plot in Fig. 2 yields the absorption cross section of the peptide bond. 

 

C Notwithstanding such effects, the Beer–Lambert law can be used to 

provide a first-order estimate of ablation depth in what is often referred to as a 

“blow-off” model. 

 

D Such data suggest that there is a transient effect that dynamically changes 
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the absorption coefficient of corneal tissue during the ablation process, notably 

during the time course of the excimer laser pulse. 

E However, consideration of a single absorption coefficient makes the 

implied assumption of a static and unchanging value during the ablation event, 

which may be an oversimplification  

 

F Furthermore, no clear and comprehensive description of the corneal 

tissue laser absorption and ablation processes has been developed.  

 

G In 1993 Bor et al. reported a value of 20.370 cm-1  for porcine corneal tissue 

based on fitting a logarithmic curve to a plot of ablation rate vs. laser fluence 

measurements.  

 

H Although much has been learned to date about tissue ablation, notably at 

the 193-nm wavelength characteristic of the ArF excimer laser, a careful review 

of the literature reveals the lack of a comprehensive model that can be used to 

explain or predict tissue ablation rates with a high degree of accuracy.  

 

1. ____________ 

2. ____________ 

3. ____________ 

4. ____________ 

5. ____________ 

6. ____________ 

7. ____________ 
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WRITING PART 1 
 

You have a PhD in Chemistry and two years of additional work experience as a postdoc 

at your University. Now you are looking for a new challenging position in an 

international environment. After surveying various job postings, you have selected the 

one below. 

 

Write a cover letter applying for the job. Write 200–250 words. 

 

Company/Institution: University of Michigan  

Location: Ann Arbor, MI, USA  

 

The Cellular Engineering and Nano-Therapeutics Laboratory in the University of 

Michigan, Department of Biomedical Engineering, is looking for outstanding 

organic/medicinal chemists to be part of a multi-disciplinary team including materials 

scientists, pharmacologists, physicians, and engineers focusing on the development 

of novel polymer therapeutics. This postdoctoral position is available immediately for 

one year and subject to renewal for subsequent years based on research progress and 

the availability of funds. 

  

Qualifications: The ideal candidate will have a Ph.D. in organic or medicinal 

chemistry; strong technical expertise in modern synthetic methods and techniques; 

extensive experience in synthesis, purification, and characterization of organic 

molecules using modern chromatographic and analytical techniques including NMR, 

LC/MS, UV, IR, and GPC; solid knowledge of computers and experience with 

databases; excellent communication skills in English and ability to interact effectively 

with other postdoctoral fellows, graduate and undergraduate students in a fast-paced 

environment; excellent organization and time management skills; initiative; and ability 

to plan, carry out, and troubleshoot synthetic steps with minimal supervision. 

 

Responsibilities: The primary focus of this position is the design, synthesis, and 

characterization of novel small molecule linkers plus sugar- and peptide-based 

targeting ligands to be incorporated in new polymer-drug conjugates for site-specific 

drug delivery. The selected candidate will work on the synthesis and purification of 

small organic molecules, characterization of the synthesized compounds by 

spectrometric techniques. She/He will analyze experimental data, identify synthetic, 

methodological, or technical problems, and adjust experimental protocols to ensure 

research progress towards the stated milestones; gather, summarize, and report all 
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results on regular bases. She/He will participate in biweekly group meetings, 

communicate project progress, and interact with medical collaborators. 

 

About us: The University of Michigan is a premier research institute. The Department 

of Biomedical Engineering has one of the leading programs in the country with a 

stimulating, multidisciplinary, and highly collaborative research environment. The 

CENT LAB is housed in the newly constructed Lurie Biomedical Engineering Building 

with state-of-the-art facilities and brand new research equipments. 

 

Write your cover letter on the separate sheets provided. Remember, you must 

only write between 200–250 words. 
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WRITING PART 2 
 
Choose one of the questions 1–3 and write your answer in 200–250 words.  
 
1) 

You are going to participate in a competition “How to save money while saving the 

environment?” where students/researchers are asked to explain in writing any idea 

they have about the topic above. Write your competition entry in 200–250 words. 

 

2) 

A students’ magazine has asked its readers for contributions on “My favourite chemical 

element”.  Write your article in 200–250 words. 

3) 

Your teacher in English has asked you to write an essay on “Work expands to fill the 

time available.” (Parkinson's Law) Use examples to show to what extent you agree or 

disagree with the principle above. Write your essay in 200–250 words. 

 

Remember, you must write between 200–250 words on the separate sheets 

provided. 

 



 

 

 

 

 

 

 
 
 

TEST 5 
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LISTENING PART 1 
 

You are going to listen to a text on ancient Egyptian cosmetics – “How Egyptian lead-

based make-up treated eye disease”.  

As you listen, write the words or phrases from the text that have a similar 

meaning as the words in bold. Write the words you hear in the recording. 

You will hear the recording twice. 

 You now have 90 seconds to look at the sentences below before listening. 

 

1. To better understand this practice, chemists from CNRS, UPMC and ENS 

Paris working with the C2RMF attempted to evaluate the impact of very small 

amounts of lead on skin cells. 

2. Studies demonstrate that skin is not detrimentally affected by lead in small 

quantities. 

3. Applying lead-based eyeliners can trigger a defense mechanism which, for 

eye infections, limits bacterial growth. 

4. Previous research has shown the complex nature of cosmetics used by 

Egyptians. 

5. Most often lead-based, Egyptian eyeliners were made of a mixture of black 

galena and of white substances, either natural or synthesized from lead salts. 

6.  Researchers looked into laurionite and at its action on an isolated skin cell. 

7. Laurionite can cause the presence of Pb2+ lead ions in the eye or, of course, 

on the skin, in infinitesimal (sub-micromolar) concentrations. 

8. A particular radical appears as a messenger from the immune system, playing 

a major role in the regulation of blood pressure. 

9. It stimulates the arrival of macrophages and favors their passing through 

capillary and blood vessel walls. 

10. An inhospitable environment was created for any bacteria. 
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LISTENING PART 2 
 

You are going to listen to a radio interview with Mr. Aapo Sääsk, the Chief Executive 

Officer at Scarab Development AB, a Swedish private development company that 

develops proprietary technology for water purification. 

As you listen, complete the blanks in the text below. The missing words are in 

the recording. 

You will hear the recording twice. 

You now have 2 minutes to look at the incomplete text before listening. 

 

 

Arsenic in drinking water has been observed in many countries, e.g. : Argentina, 

Australia, Canada, Chile, China, Hungary, USA, etc. As awareness... 1) 

__________________________________ [3 words] spreads, new sources are being 

discovered. The frightening arsenic poisoning in the Ganges delta is only the most 

spectacular example. 

Allan H. Smith, professor of epidemiology at the University of California at Berkeley 

has said that between 33 and 77 million of Bangladesh's 125 million population are at 

risk.  

The mass poisoning began with a ... 2) _____________________________ [2 

words] attempt to provide clean drinking water for Bangladeshis, who suffered from 

cholera and other diseases caused by bacteria in water taken from ... 3) 

______________________ [2 words]. To remedy that problem, the Bangladesh 

government, with the help of international aid organizations, drilled between 6 and 10 

million wells at depths ranging from 50 to 300 feet to provide clean, safe water for 

individual households.  

At about the same time, farmers began irrigating land so that rice, the country's main 

... 4) ________________________________[2 words], could be grown during all six 

of the dry months when monsoon flooding subsides.  

Cholera deaths dropped. But about 10 years into the use of the wells, villagers 

started showing symptoms ... 5) _______________________ [2 words] arsenic-

related illnesses, and incidents of skin cancer and ... 6) ____________________[2 

words] became common.  

There is debate on how much arsenic the human body can handle without being 

harmed. The WHO recommends maximum ... 7) __________________________ [2 

words] 10 micrograms per liter, while concentrations in many areas in Bangladesh 

are above 3000 micrograms per liter even up to 10 000.  

http://www.scarab.se/
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Arsenic in general is said to be about ... 8)_________________________ _______ 

[4 words] as Mercury. The trivalent arsenic As+3 is considered 60 times more toxic 

than the pentavalent As +5. It is very easy to remove As+5 with known ... 9) 

_____________________________ [2 words], but virtually impossible to remove 

As+3, unless this ion is oxidized to As+5 first.  

 

In large-scale applications, such as municipal or industrial treatment plants, there are 

established technologies for achieving ... 10) _________________________ [2 

words] of arsenic.  To remove As+3 in a large plant, it is first oxidized into As+5. This 

oxidation is usually accomplished with chlorine or hydrogen peroxide. The second 

step is ... 11) _____________________________[1 word] with lime or 

coagulation/flocculation with some salt while controlling water’s pH. Then follows 

filtration. ... 12) _________________________ [2 words] is often recommended as a 

complementary adsorptive media in the filtration process. It is more expensive for 

small systems to remove arsenic from drinking water than for larger system because 

the cost is spread over a smaller pool of customers. Also,  dosing chemicals to water 

and ... 13) ________________________ [1 word] new methods is not easily done in 

small systems.  

The most overall-cost-effective method for treatment and residual costs is probably 

coagulation-assisted microfiltration. Ion exchange processes, while the most 

expensive overall, have the lowest treatment costs and the highest residual costs of 

all the methods sampled. UV-irradiation or ... 14) _______________________ [2 

words] to oxidize arsenic +3 to arsenic +5 and then filtration is another option. 

To combat the arsenic disaster it is important that chemists explain what makes the 

ion As+3 so different from other ions and what makes it so difficult to remove. Water 

equipment manufacturers should ... 15) ______________ [1 word] new methods and 

new equipment that remove AS+3 in an efficient way.  
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READING PART 1 
 

Turning CFCs into Salt 

 

Following a widespread ban on the production of ozone-destroying 

chlorofluorocarbons (CFCs), researchers are scrambling to turn massive stockpiles of 

the substances into useful or at least benign materials. In one example at Yale 

University, scientists are converting CFCs into table salt and other harmless solids 

using a chemical found in rhubarb leaves.  

 

Professor Robert H. Crabtree and graduate student Juan Burdeniuc say they've 

developed an inexpensive system for destroying CFC stockpiles-– including an 

estimated 100 million pounds of Freon, a coolant used in refrigerators and car air 

conditioners. By passing vaporized CFCs through a packed bed of powdered sodium 

oxalate at about 550°F, Crabtree reported in the 19 January 1996 issue of Science, it's 

easy to generate carbon, salt, and sodium fluoride, a toothpaste ingredient. "The 

apparatus is remarkably simple," he says. "It's a so-called 'hot tube' arrangement."  

R. Tom Baker, a project leader and research associate for the DuPont Company of 

Wilmington, Delaware, once the world's largest CFC maker, says it remains to be seen 

whether Crabtree's technique will be cost-effective, in part because it generates salt, a 

low-cost commodity that poses handling and disposal problems. But, Baker adds, 

Crabtree's process is "intriguing" because at lower temperatures, it reportedly converts 

CFCs into valuable fluorocompounds – a category that includes mefloquine (an 

antimalarial drug), ciprofloxacin (an antibiotic), halothane (an anesthetic), and surface 

coatings such as Teflon.  

 

Chlorine atoms from CFCs destroy stratospheric ozone, exposing people, plants, and 

animals to harmful UV radiation, which is linked to skin cancer, cataracts, crop damage, 

and global climate changes.  

 

At altitudes above 18 miles, sunlight strips chlorine atoms from CFCs, according to an 

essay prepared for the National Academy of Sciences by Professor F. Sherwood 

Rowland of the University of California- Irvine. Chlorine atoms react with ozone to form 

chlorine oxide, a free radical, which sets off an ozone-destroying chain reaction, writes 

Rowland, co-recipient of the 1995 Nobel Prize in chemistry for ozone research. 

Because a lone chlorine atom can destroy 100,000 ozone molecules, CFCs annually 

deplete ozone levels in an area the size of Europe in the earth's gaseous shield above 

Antartica. People in the Northern Hemi-sphere receive an annual dose of UV radiation 
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that's 5% more potent than it was in the 1980s, Rowland reports, and skin cancer rates 

are now 10 times higher than in the 1950s. Though scientists haven't found a biological 

link between ozone loss and cancer, he says, epidemiological evidence is mounting.  

Consequently, CFC production was banned in most developed countries beginning in 

1996 as part of the international Montreal Protocol. But existing CFC supplies can still 

be used in older-model cars and refrigeration equipment, explains Sue Stendebach, 

an acting branch chief in the Stratospheric Protection Division at the EPA. In the future, 

Stendebach says, the EPA might work to have congress amend the Clean Air Act to 

require the destruction of CFC stockpiles, "but only when demand starts going down 

significantly."  

 

Crabtree's invention is one of a dozen CFC conversion technologies now under 

development, Stendebach says. Two U.S. firms, Commodore CFC Technologies, Inc. 

of Columbus, Ohio, and Process Technologies, Inc. (PTI) of Boise, Idaho, are getting 

into the business in a big way.  

 

Like Crabtree's process, the Commodore and PTI techniques generate salts. Using 

ammonia, Commodore solvates calcium, sodium, and other metals to produce a 

solution rich in free electrons, which transforms CFCs into salts. The closed system 

doesn't require heat, and it doesn't pollute the air, Commodore president Jim DeAngelis 

says.  

 

The PTI system sends gas-phase CFCs through an aluminum box lined with lamps 

containing mercury, which vaporizes and emits UV light, explains Michael S. Swan, 

PTI's vice president for business development. Just as sunlight splinters CFCs, the UV 

lamps release highly reactive molecules known as free radicals. To prevent these 

promiscuous molecules from bonding with unsuitable partners, Swan says, PTI 

"mates" them with a solid reagent containing calcium oxide, thereby producing salts 

such as calcium chloride.  

 

DuPont, meanwhile, is focusing on techniques to convert CFCs into less destructive 

hydrochlorofluorocarbons (HCFCs), as well as chlorine-free hydrofluorocarbons 

(HFCs), which may not destroy ozone but may contribute to the greenhouse effect. 

Baker has patented a process that turns CFC-113a into HCFC-123 using 

homogeneous catalysis (in which the catalyst and the reactants are in the same phase) 

without generating salts. When gas-phase CFCs and hydrogen are fed into a reactor, 

he explains, chlorine atoms are simply replaced by hydrogen. Compared to more 

traditional heterogeneous catalysis, the homogeneous system is less likely to generate 

undesirable byproducts, Baker says, and it isn't deactivated by heat.  

 

To be cost-effective, Swan says, CFC conversion technologies must compete with 

incineration, which can cost up to $15 per pound. Swan claims he can destroy CFCs 

for $2-$4 per pound. DeAngelis says his system is 30 – 50% cheaper than incineration. 

Key Commodore ingredients-sodium and calcium-cost between $2.25 and $2.45 per 
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pound, DeAngelis says. By comparison, laboratory samples of the sodium oxalate 

used in Crabtree's process may be priced at $40 per pound. But Gregory E. Gardiner, 

Yale's director of cooperative research, says larger quantities are available for $2.25 

per pound.  

 

Questions 1–7 

Do the following statements agree with the information given in the test? 

Next to questions 1–7 write 

True   if the statement agrees with the information in the text 

False   if the statement contradicts with the information in the text 

Not Given if there is no information on this 

 

1. Chlorine atoms are released from CFCs in the stratosphere because of 

sunshine._____ 

2. The international Montreal Protocol requires the destruction of CFC stockpiles. 

_____ 

3. DuPont´s conversion techniques do not require heat. _____ 

4. The new process discovered at Yale can be used to remove CFCs from the 

atmosphere. _____ 

5. Burdeniuc discovered the reaction while working on a much broader project for 

his doctoral thesis. _____ 

6. Incineration is harmful, but cost-effective method of breaking up CFCs. _____ 

7. Hydrofluorocarbons do not destroy ozone. _____ 

 

 

 

Questions 8–10 

 

For questions 8–10, classify the following characteristics as being associated with 

 

A DuPont Company of Wilmington, Delaware 

B Commodore CFC Technologies 

C Process Technologies, Inc. (PTI) 

 

Write the correct letter A, B or C next to questions 8–10  

 

8. UV lamps release highly reactive molecules known as free radicals and these 

react with a solid reagent containing calcium oxide. _____ 

 

9. The process uses homogeneous catalysis and turns CFC-113a into HCFC-

123 without generating salts. _____ 

 

10. Calcium, sodium, and other metals are solvated to produce a solution rich in 

free electrons. _____ 



 

 

TEST 5, Reading   89 

 

READING PART 2 
 

You are going to read an article on environmental aspects of modern pharmaceuticals. 

Seven sentences have been taken out of the text. Find the appropriate place in the 

text for the sentences A–H. There is one extra sentence that you do not need to use. 

 

Drugs on tap  

 

We have a serious and unnecessary drug habit, but the implications of our pill-for-

every-ill culture go far beyond the adverse effects on human health. The complex 

chemicals in modern pharmaceuticals, as well as the manufacturing processes 

involved, leave a massive industrial footprint on the natural world that is largely ignored 

by both science and government. 

 

While pharmaceuticals may often be lifesavers, they are also the product of a massive 

global industry that manufactures compounds that can interfere, in myriad and 

unintended ways, with complex biological functions. They are often designed to break 

down slowly and have yet-unknown consequences to the environment. 1_______ NHS 

drug-purchasing alone is responsible for millions of tonnes of carbon dioxide emissions 

a year. 

 

We are overmedicated with older people and children receiving the vast majority of 

needless drug prescriptions, according to a 2003 report in the Journal of Social and 

Administrative Pharmacy. Prescriptions of antidepressant drugs for British children 

under the age of 16 alone rose from 48,264 in 1997 to 454,797 in 2007. Our over-the-

counter (OTC) drug use is spiralling: UK sales of the painkiller Anadin in 2007 totalled 

nearly 27 million packs. As its maker, Wyeth Healthcare, boasts: ‘If stacked on top of 

each other, they would reach over 56 times the height of Mount Everest'. 

 

Our ever-growing consumption is encouraged by a powerful triumvirate: Big Pharma 

with its demanding shareholders; doctors who fire off quick fixes from their prescription 

pads and health journalists hungry for the next ‘medical breakthrough' story.  

 

The ecological cost is publicly invisible, but all the bioactive chemicals we ingest 

ultimately enter the water system, either through lavatories or refuse disposal. 

2_______ The cumulative result is... Well, we don't know, because nobody is trying too 

hard to find out. Despite official indifference, however, a picture is starting to emerge. 

And it looks worrying. 
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There is a serious ethical dimension to the ecological problem, too. We are exporting 

many of the worst effects of our desire for cheap pills to the developing world, in 

particular to India and China, where so many of these medicines are now made. 

 

In Europe and the US, the primary pollution problem stems not from factories but from 

the fact that medicines are excreted without being fully metabolised by people who 

take them. 3_______ Data collected by the chemist James Shine at the Harvard 

School of Public Health shows that the body metabolises more than 80 per cent of the 

pain-reliever acetaminophen and the antidepressant fluoxetine, yet absorbs only 20 

per cent of other drugs, such as metformin for diabetes and atenolol for high blood-

pressure. The rest goes down the loo. Add to this the intensive use of antibiotics in 

agriculture: 446 tonnes of active ingredient were used by UK farmers in 2005, 

according to the Soil Association; in the UK, more than 90 per cent of veterinary 

antibiotics are used in pig or poultry production. Much of this use is ‘preventative', or 

‘just in case', rather than curative. 

 

Wastewater in Britain is treated to remove contaminants, a process sporadically tested 

by contractors and academics, says the UK Drinking Water Inspectorate. 4_______ 

Sophisticated European treatment systems may even backfire, it cautions: 

‘Concentrations of some compounds have been found to increase during the treatment 

process, probably as a consequence of the transformation of conjugates back to the 

parent compound'. 

 

Back in 2004, the Environment Agency first cautioned that Prozac was detectable in 

British drinking water, though the levels were thought to be at ‘very low concentrations'. 

Subsequently, the Agency asked manufacturers in May 2005 to monitor the water 

levels of Viagra and Prozac, worried that they could be harmful. 

 

Fluoxetine hydrochloride was first introduced in 1988 by Eli Lilly and Company, and 

marketed under the trade name Prozac. Since the patent expired in 2000, the 

compound has been marketed in the UK by a number of other companies. 5_______ 

Research suggests that once fluoxetine is in the environment it is not easily broken 

down. 

 

The pharmaceutical industry says it supports monitoring of environmental residue 

levels and likewise believes that they are safely well below any level that could harm 

human health. But how would it know? Ecotoxicity data is available for less than one 

per cent of human pharmaceutical, according to estimates published in the journal 

Regulatory Toxicology and Pharmacology in April 2004. Nor do we know what the drug 

compounds do when they break down in the environment, during water treatment and 

inside our bodies. 
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Some scientists fear that they may become more toxic. We simply do not know what 

happens when lots of these chemicals combine; they may, for example, make new 

compounds whose toxicity is powerful but unknown. 6_______ Dr Johnson says: 

‘There is a need for a lot more research. However it is not currently fashionable. The 

public are concerned, but the research-funding agencies much less so. We don't have 

enough information to rule out whether it is an issue. The concentrations of 

chemotherapy drugs involved are the same as the levels of oestrogens that we know 

can cause problems in fish.' 

 

In wildlife, the most documented problem is the feminisation of male fish living 

downstream of wastewater treatment plants.A February 2008 study in Chemical & 

Engineering News by Karen Kidd, a biology professor at the Canadian Rivers Institute, 

says: ‘It doesn't take a lot of oestrogen to feminise male fish. If you can measure the 

oestrogen in the water, then that's enough to cause an effect, and we can measure it 

at very low parts per trillion'. 

 

Furthermore, fish exposed to an antidepressant drug, venlafaxine (marketed as 

Effexor) startle less quickly and become easy prey, according to a study reported by 

Meghan McGee of Minnesota's St Cloud State University to the 2008 North America 

annual meeting of the Society of Environmental Toxicology and Chemistry. Similar 

research shows that antidepressants can impair a fish's ability to eat, to avoid being 

eaten - and perhaps to attract a mate.  

 

So should you still drink tap water? 

 

The Government doesn't require drug testing of tap water or bottled water (often simply 

filtered tap water) and current purification processes don't get rid of all drug residues. 

7_______ A reverse osmosis (RO) filtration system will remove most pharmaceuticals 

from water, but can be wasteful, flushing three to 20 litres of ‘waste' water down the 

drain for every litre of treated water (though some newer models claim to be virtually 

wastefree). In a world running out of water this is not a sustainable option. 

 

So should you drink tap water? The short answer is yes, because what other option do 

you have, and because of the ethical, moral and environmental impacts of bottled 

water. But also become more aware of your own drug habits. Most OTC drugs are 

taken for self-limiting (i.e. they get better by themselves) conditions. Be more vocal 

about the issue of water pollution. Write to drugs companies about their waste and their 

irresponsible encouragement of drug use. Write to your MP and let Government know 

that it is unacceptable continuously to shift responsibility to the consumer to try to deal 

with waste that is created by major multinationals and then ignored by official agencies. 

 

A. Thus they contaminate the food chain and our drinking water. 

 

B. There are no at-home filters that are certified to remove all drugs. 
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C. The purifying systems are not specifically designed to remove drug 

residues, however, and a report commissioned by the inspectorate says 

that reported removal rates for pharmaceuticals vary considerably 

between studies. 

 

D. As a new Government report points out, they also contribute significantly 

to global warming: 

 

E. How much passes through the body depends on the medicine. 

 

F. There are also significant concerns about the effects on humans of long-

term exposure to multiple drug contaminants at low levels. 

  

G. In 2004, UK doctors issued more than five million prescriptions for 

fluoxetine – equating to around 4.1 tonnes of the compound. 

 

H. As individuals, we bear a significant personal responsibility for reducing 

drug-related pollution. 

 

1 ____________ 

2 ____________ 

3 ____________ 

4 ____________ 

5 ____________ 

6 ____________ 

7 ____________ 
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READING PART 3 
 

Extracting phosphorus  

The following eight paragraphs are not in their correct order. Find the logical structure 

of this report. 

 

A For most industrial uses, phosphorus has to be attached one atom at a time, so 

single atoms must be detached from the P4 molecule. This is usually done in two 

steps. First, three of the atoms in P4 are replaced with chlorine, resulting in PCl3 – a 

phosphorus atom bound to three chlorine atoms. 

 

B Most natural phosphorus deposits come from fossilized animal skeletons, which 

are especially abundant in dried-up seabeds. Those phosphorus deposits exist as 

phosphate rock, which usually includes impurities such as calcium and other metals 

that must be removed. 

 

C Those chlorine atoms are then displaced by organic (carbon-containing) 

molecules, creating a wide variety of organophosphorus compounds such as those 

found in pesticides. However, this procedure is both wasteful and dangerous – 

chlorine gas was used as a chemical weapon during World War I – so chemists have 

been trying to find new ways to bind phosphorus to organic compounds without using 

chlorine. 

 

D Cummins decided to see what would happen if he broke apart P4 with UV light in 

the presence of organic molecules that have an unsaturated carbon-carbon bond 

(meaning those carbon atoms are able to grab onto other atoms and form new 

bonds). After 12 hours of UV exposure, he found that a compound called a tetra-

organo diphosphane had formed, which includes two atoms of phosphorus attached 

to two molecules of the organic compound. 

 

E This suggests, but does not conclusively prove, that P2 forms and then immediately 

bonds to the organic molecule. In future studies, Cummins hopes to directly observe 

the P2 molecule, if it is indeed present. 

 

F Professor Cummins has long been fascinated with phosphorus, in part because of 

its unusual tetrahedral P4 formation. Phosphorus is in the same column of the 

periodic table as nitrogen, whose most stable form is N2, so chemists expected that 

phosphorus might form a stable P2 structure. However, that is not the case. 
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G Purifying the rock produces white phosphorus, a molecule containing four 

phosphorus atoms. White phosphorous is tetrahedral, meaning it resembles a four-

cornered pyramid in which each corner atom is bound to the other three. Known as 

P4, white phosphorus is the most stable form of molecular phosphorus. 

 

H For the past few years, Cummins' research group has been looking for ways to 

break P4 into P2 in hopes of attaching the smaller phosphorus molecule to organic 

compounds. In the new study, Cummins drew inspiration from a long overlooked 

paper, published in 1937, which demonstrated that P4 could be broken into two 

molecules of P2 with ultraviolet light. 

 

1 ____________ 

2 ____________ 

3 ____________ 

4 ____________ 

5 ____________ 

6 ____________ 

7 ____________ 

8 ____________ 
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WRITING PART 1 
 
Here is a letter to a company responsible for an oil spill in the sea 
 

Dear Sir or Madam, 

Offshore drilling must be abandoned. It is a threat not only to the welfare of our 
planet but also to our national energy economy. If the oil doesn’t spill, its deadly 
vapors pollute our atmosphere. If money is spent advancing offshore drilling, it is 
being withheld from developing safe, sustainable energy for present and future 
generations. 

After the recent oil spill in the Gulf of Mexico, it is clear that the “advanced” 
technologies touted by industry executives are fatally flawed. President Obama 
should be ashamed of his offshore drilling expansion.  

Eric Blair, Denver 

 
Responsible for keeping the good image of your company, what is you answer to this 
lost customer. Especially deal with  

- the problem of burning oil as a fuel or as a direct source for polluting the sea,  

- with possible alternative energy sources of the future and  

- the political challenge in our world. 
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WRITING PART 2 
 

Are “Science Shows” a possible means to motivate more young people to study 
chemistry and science? Write some 200–250 words. Below you find the opinion of a 
persons who does science shows. This short contribution is meant to give you more 
ideas to this subject. 
 
Andrea Sella, EPSRC Senior Media Fellow, University College London 
 
To do my bit to help inspire the next generation of scientists, I found myself doing live 
demos for the BBC Breakfast show yesterday, starting at the ungodly hour of 6 am. 
But as I went through my routine to help illustrate how to improve science teaching in 
schools, I started to wonder if I was doing the right thing. 
The BBC producer had asked me to captivate a young audience who were there with 
me in one of our teaching labs here at UCL. But also "to do some bangs and 
flashes". 
On the one hand, I can' t understand how anyone couldn't get hooked by chemistry, 
and I will grab any opportunity I can to show people how surprising the chemical 
world can be. 
But at the same time, I've started to worry about the image we project when we do 
demos. 
 

http://www.chem.ucl.ac.uk/people/sella/index.html
http://news.bbc.co.uk/1/hi/programmes/breakfast/default.stm
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SPEAKING 

 
Part 1 
 
INTERVIEW  (3–4 mins) 
 

In the first part of the test you will be asked to answer some questions about 

yourselves, e. g. 

 

B, where do you live?  

what do you like about… (town, city, country…)? 

 

A,      where do you live? 

 what do you dislike about…(town, city, country…)? 

 

A, what do you do, are you a student or do you work? 

 

B, what do you do, are you a student or do you work? 

 

A,  and what is your main area of study or work,  

 

B,  and what is your main area of study or work 

 

 

Let’s go on to talk about…… 

(Each candidate will be asked 2 or 3 questions from one of the following subject areas): 

 

 How will this subject help you in your future career? 

 What do you hope to do in the future? 

 Have you always wanted to do this? (why/why not?) 

…………………………………………………….. 

 

Work 

 What’s your main area of work? 

 How long have you worked in this field? 

 What do you like/dislike about your job? (why/why not?) 

 What’s the most challenging or interesting aspect of your job? (why/why not?) 

……………………………………………………….. 
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Languages 

 How many languages do you speak? Why did you learn them? 

 How long have you been learning English? 

 What do you find the most difficult about learning English? (why/why not?) 

 How useful will English be for you in your future? (why/why not?) 

………………………………………………………………………. 

 
Travel 

 What’s the most interesting place you have ever visited? (why/why not?) 

 Is there anywhere you would particularly like to visit? (why/why not?) 

 Which would you prefer, travelling independently or in an organized group? 

(why/why not?) 

 Do you think people will travel more or less in the future? (why/why not?) 

………………………………………………………………………… 

 
Interests 

 What do you like to do in your free time?  

 How did you become interested in doing this?  

 Is there any new activity or sport you'd like to learn? (why/why not?) 

 How have your interests changed in the last few years? 

 Do you have enough time to do everything you want to do? (why/why not?) 

………………………………………………………………………….. 

 
 
Part 2a 
 
INDIVIDUAL TASK (10—12 mins) 
 
In the next two parts of the test you are going to speak about your major field of 
study/ work.  
 
In the first part of the test you are each going to speak on your own for about 2 
minutes about a subject that will be given to you, and also to ask questions about 
what your partner says. You will have one minute to prepare before speaking.  
 
We are not considering the scientific correctness of your statement, but your 
linguistic abilities. 
 
  
Possible task questions: 
 

 Explain an experiment that you have carried out recently.  

 

 Talk about a difficult scientific problem you have had to solve. 
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 What can you tell us about chemical substances that have been used in 
everyday life (mercury, iron, asbestos, lead, CFCs, alcohol, aluminum, 
phthalates)? 
 

 There is a proposal that working with chemical substances at schools should 
be banned. What is your opinion?  
 

 Could you name some chemists known for their outstanding contributions in 
Chemistry? 
  

 Has any Slovak chemist received the Nobel Prize? What positive and negative 
effects can it have for an individual, an institution, or a country?  
 

 What is the impact of common chemicals – soaps, detergents, plastics, 
polymers – on the environment? Which European initiative deals with the safe 
use of chemicals?  
 

 Sodium chloride, also known as common salt, table salt, is used by cold 
countries to de-ice roads in winter. What is the impact on the environment? 
Can you think of any safe replacement? 
 

 
Part 2b 
 
Personal statement + question by partner 
 
Discuss 

 your personal experience with this analytical method 

 if you like to work with this method 

 how often you will need this method in your professional life 

 

 
 
 
 

Flame Photometer 
 
 
http://de.wikipedia.org/wiki/Atomspektroskopie  

 
 
 
 
 
 
 
 

 

http://de.wikipedia.org/wiki/Atomspektroskopie
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Personal statement + question by partner 
 
Discuss 

 your personal experience with this analytical method 

 if you like to work with this method 

 how often you will need this method in your professional life 

 

 
 
 

 
 

Atomic Absorption Spectroscopy 
 

 
http://www.google.at/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/8/85/Atomic_absorption_spectroscopy.jp
g&imgrefurl=http://nl.wikipedia.org/wiki/Atomaire_absorptiespectrometrie&h=480&w=640&sz=89&tbnid=25tqo5B4tlqWGM:&t
bnh=90&tbnw=120&zoom=1&usg=__c1Y3Xnjv1ePZWqjEIiXTt6hJuxk=&docid=mboQYHC6JOnciM&sa=X&ei=dSZcUuSVCY
nEswa6hoHACg&ved=0CEgQ9QEwAw  

 

 
 
 
Personal statement + question by partner 
 
Discuss 

 your personal experience with this analytical method 

 if you like to work with this method 

 how often you will need this method in your professional life 

 

 
 

 
 

Gas Chromatograph 
 
 

 
http://en.wikipedia.org/wiki/File:Gaschromatograph.jpg  

 

 

 
 
 

 
  

http://www.google.at/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/8/85/Atomic_absorption_spectroscopy.jpg&imgrefurl=http://nl.wikipedia.org/wiki/Atomaire_absorptiespectrometrie&h=480&w=640&sz=89&tbnid=25tqo5B4tlqWGM:&tbnh=90&tbnw=120&zoom=1&usg=__c1Y3Xnjv1ePZWqjEIiXTt6hJuxk=&docid=mboQYHC6JOnciM&sa=X&ei=dSZcUuSVCYnEswa6hoHACg&ved=0CEgQ9QEwAw
http://www.google.at/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/8/85/Atomic_absorption_spectroscopy.jpg&imgrefurl=http://nl.wikipedia.org/wiki/Atomaire_absorptiespectrometrie&h=480&w=640&sz=89&tbnid=25tqo5B4tlqWGM:&tbnh=90&tbnw=120&zoom=1&usg=__c1Y3Xnjv1ePZWqjEIiXTt6hJuxk=&docid=mboQYHC6JOnciM&sa=X&ei=dSZcUuSVCYnEswa6hoHACg&ved=0CEgQ9QEwAw
http://www.google.at/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/8/85/Atomic_absorption_spectroscopy.jpg&imgrefurl=http://nl.wikipedia.org/wiki/Atomaire_absorptiespectrometrie&h=480&w=640&sz=89&tbnid=25tqo5B4tlqWGM:&tbnh=90&tbnw=120&zoom=1&usg=__c1Y3Xnjv1ePZWqjEIiXTt6hJuxk=&docid=mboQYHC6JOnciM&sa=X&ei=dSZcUuSVCYnEswa6hoHACg&ved=0CEgQ9QEwAw
http://www.google.at/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/8/85/Atomic_absorption_spectroscopy.jpg&imgrefurl=http://nl.wikipedia.org/wiki/Atomaire_absorptiespectrometrie&h=480&w=640&sz=89&tbnid=25tqo5B4tlqWGM:&tbnh=90&tbnw=120&zoom=1&usg=__c1Y3Xnjv1ePZWqjEIiXTt6hJuxk=&docid=mboQYHC6JOnciM&sa=X&ei=dSZcUuSVCYnEswa6hoHACg&ved=0CEgQ9QEwAw
http://en.wikipedia.org/wiki/File:Gaschromatograph.jpg
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Part 3 a) 
 
SHARED DISCUSSION (3—4 mins) 
 
In this part you will discuss together for 2 minutes and, if possible, come to an 
agreement about the following subject …….(choose one of the following 
questions) 
 
(either) 

Speak together first about the most significant discoveries and inventions of the 
last 20 years, and then, decide which one you consider to be the most 
important. 

(or) 
If you were the Minister of Science and Technology of your country, discuss 
together first which different steps you’d take, and then, decide which step 
would be priority. 

(or) 
Discuss together first what different arguments and justifications there are for 
scientific research today, and then, decide which argument is the best 
argument. 

(or) 
Discuss together first the arguments for scientific research being publicly 
financed rather than privately, and then, decide which is the most convincing 
argument. 

(or) 
Discuss together the role of organic farming in modern life. Should we all eat 
organic food? Try to find 3 arguments for organic farming and 3 against 
organic farming. 

(or) 
Discuss together which fields of chemistry will become very important in  future. 
Find arguments for your opinion. 

(or) 
Which chemical processes, like fermentation, corrosion, distillation, and 
perhaps you find a few more are the most important in everyday life? 

(or) 
 Which chemical processes, like fermentation, corrosion, distillation, and 
perhaps you find a few more are the most important for the laboratory? 

(or) 
 Which chemical processes, like fermentation, corrosion, distillation, and 
perhaps you find a few more are the most important in industry? Which of these 
contributes the most to our social wealth? 

(or) 
This glass of water! What methods can be used in order to find out if the water 
is potable? What information can be obtained from the analysis? 
 

(or) What makes water such a unique liquid? Is abundance of water on our planet 
only an illusion or reality? How could you contribute to the reduction of enormous 
water consumption?  
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Part 3 b) 
 
Discuss with your partner 

 in which of these areas of modern life chemistry plays the most important role 

 in which of these areas you would like to take over a leading part 

You may agree to disagree but give your reasons for all your arguments 
 

 

 
http://www.clipart.com/de/close-
up?o=5091299&a=a&q=Landwirtschaft&k_mode=all&s=1&e=
21&show=&c=&cid=&findincat=&g=&cc=4552:13:3717:40:14:
2104:188&page=&k_exc=&pubid=&color=&b=k&date= 

 
http://www.clipart.com/de/close-
up?o=2708953&a=a&q=H%FChner&k_mode=all&s=106&e=1
26&show=&c=&cid=&findincat=&g=&cc=204:0:37:13:4:297:21
&page=6&k_exc=&pubid=&color=&b=k&date=  

 
http://www.clipart.com/de/close-
up?o=3745641&a=a&q=Zahnpasta&k_mode=all&s=1&e=21&
show=&c=&cid=&findincat=&g=&cc=198:0:14:1:3:16:3&page=
&k_exc=&pubid=&color=&b=k&date=   

 
http://www.clipart.com/de/close-
up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&sh
ow=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&
page=3&k_exc=&pubid=&color=&b=k&date=   

 
http://www.clipart.com/de/close-
up?o=3117726&a=a&q=Spital&k_mode=all&s=43&e=63&sho
w=&c=&cid=&findincat=&g=&cc=42:0:5:0:0:22:0&page=3&k_e
xc=&pubid=&color=&b=k&date=  

 

 
http://www.clipart.com/de/close-
up?o=4106462&a=a&q=Benzin&k_mode=all&s=22&e=42&sh
ow=&c=&cid=&findincat=&g=&cc=969:13:376:16:4:403:394&p
age=2&k_exc=&pubid=&color=&b=k&date=  

 
 
 
  

http://www.clipart.com/de/close-up?o=2708953&a=a&q=H%FChner&k_mode=all&s=106&e=126&show=&c=&cid=&findincat=&g=&cc=204:0:37:13:4:297:21&page=6&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2708953&a=a&q=H%FChner&k_mode=all&s=106&e=126&show=&c=&cid=&findincat=&g=&cc=204:0:37:13:4:297:21&page=6&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2708953&a=a&q=H%FChner&k_mode=all&s=106&e=126&show=&c=&cid=&findincat=&g=&cc=204:0:37:13:4:297:21&page=6&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2708953&a=a&q=H%FChner&k_mode=all&s=106&e=126&show=&c=&cid=&findincat=&g=&cc=204:0:37:13:4:297:21&page=6&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3745641&a=a&q=Zahnpasta&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=198:0:14:1:3:16:3&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3745641&a=a&q=Zahnpasta&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=198:0:14:1:3:16:3&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3745641&a=a&q=Zahnpasta&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=198:0:14:1:3:16:3&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3745641&a=a&q=Zahnpasta&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=198:0:14:1:3:16:3&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3117726&a=a&q=Spital&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=42:0:5:0:0:22:0&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3117726&a=a&q=Spital&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=42:0:5:0:0:22:0&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3117726&a=a&q=Spital&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=42:0:5:0:0:22:0&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3117726&a=a&q=Spital&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=42:0:5:0:0:22:0&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=4106462&a=a&q=Benzin&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=969:13:376:16:4:403:394&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=4106462&a=a&q=Benzin&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=969:13:376:16:4:403:394&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=4106462&a=a&q=Benzin&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=969:13:376:16:4:403:394&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=4106462&a=a&q=Benzin&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=969:13:376:16:4:403:394&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3737912&a=a&q=putzen&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=2436:15:435:7:33:189:295&page=3&k_exc=&pubid=&color=&b=k&date=


 

 

Speaking   103 

All the jobs below have a lot to do with chemistry 
Discuss with your partner 

 which of these jobs would be most interesting for you 

 in which of these jobs you would earn the most 

You may agree to disagree but give your reasons for all your arguments 
 
 
 

 
 
http://www.clipart.com/de/close-
up?o=3927531&a=a&q=Pathologe&k_mode=all&s=1&e=6&sh
ow=&c=&cid=&findincat=&g=&cc=1:0:5:0:0:0:0&page=&k_exc
=&pubid=&color=&b=k&date=  

 
http://www.clipart.com/de/close-
up?o=3718852&a=a&q=Detektiv&k_mode=all&s=22&e=42&s
how=&c=&cid=&findincat=&g=&cc=544:1:34:3:7:19:39&page=
2&k_exc=&pubid=&color=&b=k&date=  

 
http://www.clipart.com/de/close-
up?o=1375491&a=a&q=Arzt&k_mode=all&s=22&e=42&show
=&c=&cid=&findincat=&g=&cc=2809:10:2749:42:79:423:989&
page=2&k_exc=&pubid=&color=&b=k&date=   

 
 

http://www.clipart.com/de/close-
up?o=3989489&a=a&q=M%FCll&k_mode=all&s=148&e=168
&show=&c=&cid=&findincat=&g=&cc=794:14:435:30:14:361:1
58&page=8&k_exc=&pubid=&color=&b=k&date=   

 
http://www.clipart.com/de/close-
up?o=3940069&a=a&q=Maler&k_mode=all&s=1&e=21&show
=&c=&cid=&findincat=&g=&cc=1630:4:157:196:4:665:398&pa
ge=&k_exc=&pubid=&color=&b=k&date=   

 
 
http://www.clipart.com/de/close-
up?o=3962973&a=a&q=Architekt&k_mode=all&s=43&e=63&s
how=&c=&cid=&findincat=&g=&cc=426:0:313:5:1:124:52&pag
e=3&k_exc=&pubid=&color=&b=k&date=   

  

http://www.clipart.com/de/close-up?o=3927531&a=a&q=Pathologe&k_mode=all&s=1&e=6&show=&c=&cid=&findincat=&g=&cc=1:0:5:0:0:0:0&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3927531&a=a&q=Pathologe&k_mode=all&s=1&e=6&show=&c=&cid=&findincat=&g=&cc=1:0:5:0:0:0:0&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3927531&a=a&q=Pathologe&k_mode=all&s=1&e=6&show=&c=&cid=&findincat=&g=&cc=1:0:5:0:0:0:0&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3927531&a=a&q=Pathologe&k_mode=all&s=1&e=6&show=&c=&cid=&findincat=&g=&cc=1:0:5:0:0:0:0&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3718852&a=a&q=Detektiv&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=544:1:34:3:7:19:39&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3718852&a=a&q=Detektiv&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=544:1:34:3:7:19:39&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3718852&a=a&q=Detektiv&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=544:1:34:3:7:19:39&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3718852&a=a&q=Detektiv&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=544:1:34:3:7:19:39&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=1375491&a=a&q=Arzt&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=2809:10:2749:42:79:423:989&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=1375491&a=a&q=Arzt&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=2809:10:2749:42:79:423:989&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=1375491&a=a&q=Arzt&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=2809:10:2749:42:79:423:989&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=1375491&a=a&q=Arzt&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=2809:10:2749:42:79:423:989&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3989489&a=a&q=M%FCll&k_mode=all&s=148&e=168&show=&c=&cid=&findincat=&g=&cc=794:14:435:30:14:361:158&page=8&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3989489&a=a&q=M%FCll&k_mode=all&s=148&e=168&show=&c=&cid=&findincat=&g=&cc=794:14:435:30:14:361:158&page=8&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3989489&a=a&q=M%FCll&k_mode=all&s=148&e=168&show=&c=&cid=&findincat=&g=&cc=794:14:435:30:14:361:158&page=8&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3989489&a=a&q=M%FCll&k_mode=all&s=148&e=168&show=&c=&cid=&findincat=&g=&cc=794:14:435:30:14:361:158&page=8&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3940069&a=a&q=Maler&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=1630:4:157:196:4:665:398&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3940069&a=a&q=Maler&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=1630:4:157:196:4:665:398&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3940069&a=a&q=Maler&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=1630:4:157:196:4:665:398&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3940069&a=a&q=Maler&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=1630:4:157:196:4:665:398&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3962973&a=a&q=Architekt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=426:0:313:5:1:124:52&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3962973&a=a&q=Architekt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=426:0:313:5:1:124:52&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3962973&a=a&q=Architekt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=426:0:313:5:1:124:52&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3962973&a=a&q=Architekt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=426:0:313:5:1:124:52&page=3&k_exc=&pubid=&color=&b=k&date


104   Speaking 

Discuss with your partner  

 in which part of the environment chemistry could play the most important role 

in the future 

 in which of these fields of knowledge you would like to take over a leading part 

You may agree to disagree but give your reasons for all your arguments 
 
 

 
 
http://www.clipart.com/de/close-
up?o=3932801&a=a&q=Wald&k_mode=all&s=64&e=84&sh
ow=&c=&cid=&findincat=&g=&cc=3208:23:7722:16082:12:3
934:474&page=4&k_exc=&pubid=&color=&b=k&date=  

 
 
 
http://www.clipart.com/de/close-
up?o=3846164&a=a&q=Meer&k_mode=all&s=64&e=84&show=
&c=&cid=&findincat=&g=&cc=9997:93:9673:1172:11:6286:278&
page=4&k_exc=&pubid=&color=&b=k&date=   

 
http://www.clipart.com/de/close-
up?o=2913325&a=a&q=Berge&k_mode=all&s=22&e=42&s
how=&c=&cid=&findincat=&g=&cc=9981:90:6512:399:4:953
9:7&page=2&k_exc=&pubid=&color=&b=k&date=  

 
 
http://www.clipart.com/de/close-
up?o=342235&a=a&q=Wasserhahn&k_mode=all&s=1&e=21&s
how=&c=&cid=&findincat=&g=&cc=353:3:340:9:10:71:104&pag
e=&k_exc=&pubid=&color=&b=k&date=   

 
 
http://www.clipart.com/de/close-
up?o=3978855&a=a&q=Park&k_mode=all&s=22&e=42&sh
ow=&c=&cid=&findincat=&g=&cc=3541:50:7578:72:14:2404
:88&page=2&k_exc=&pubid=&color=&b=k&date=  

 

 
 
http://www.clipart.com/de/close-
up?o=3877224&a=a&q=Stadt&k_mode=all&s=43&e=63&show=
&c=&cid=&findincat=&g=&cc=13172:48:14137:427:3:11236:137
0&page=3&k_exc=&pubid=&color=&b=k&date=  

 
  

http://www.clipart.com/de/close-up?o=3932801&a=a&q=Wald&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=3208:23:7722:16082:12:3934:474&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3932801&a=a&q=Wald&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=3208:23:7722:16082:12:3934:474&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3932801&a=a&q=Wald&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=3208:23:7722:16082:12:3934:474&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3932801&a=a&q=Wald&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=3208:23:7722:16082:12:3934:474&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3846164&a=a&q=Meer&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=9997:93:9673:1172:11:6286:278&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3846164&a=a&q=Meer&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=9997:93:9673:1172:11:6286:278&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3846164&a=a&q=Meer&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=9997:93:9673:1172:11:6286:278&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3846164&a=a&q=Meer&k_mode=all&s=64&e=84&show=&c=&cid=&findincat=&g=&cc=9997:93:9673:1172:11:6286:278&page=4&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2913325&a=a&q=Berge&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=9981:90:6512:399:4:9539:7&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2913325&a=a&q=Berge&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=9981:90:6512:399:4:9539:7&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2913325&a=a&q=Berge&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=9981:90:6512:399:4:9539:7&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=2913325&a=a&q=Berge&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=9981:90:6512:399:4:9539:7&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=342235&a=a&q=Wasserhahn&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=353:3:340:9:10:71:104&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=342235&a=a&q=Wasserhahn&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=353:3:340:9:10:71:104&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=342235&a=a&q=Wasserhahn&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=353:3:340:9:10:71:104&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=342235&a=a&q=Wasserhahn&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=353:3:340:9:10:71:104&page=&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3978855&a=a&q=Park&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=3541:50:7578:72:14:2404:88&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3978855&a=a&q=Park&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=3541:50:7578:72:14:2404:88&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3978855&a=a&q=Park&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=3541:50:7578:72:14:2404:88&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3978855&a=a&q=Park&k_mode=all&s=22&e=42&show=&c=&cid=&findincat=&g=&cc=3541:50:7578:72:14:2404:88&page=2&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3877224&a=a&q=Stadt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=13172:48:14137:427:3:11236:1370&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3877224&a=a&q=Stadt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=13172:48:14137:427:3:11236:1370&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3877224&a=a&q=Stadt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=13172:48:14137:427:3:11236:1370&page=3&k_exc=&pubid=&color=&b=k&date
http://www.clipart.com/de/close-up?o=3877224&a=a&q=Stadt&k_mode=all&s=43&e=63&show=&c=&cid=&findincat=&g=&cc=13172:48:14137:427:3:11236:1370&page=3&k_exc=&pubid=&color=&b=k&date


 

 

Speaking   105 

Discuss with your partner 

 which of the pictures are the most stimulating and the most boring ones for 

you 

 with which devices have you had experience 

You may agree to disagree but give your reasons for all your arguments 
 
 

 
http://www.clipart.com/de/close-
up?o=2805530&a=a&q=Labor&k_mode=all&s=1&e=21&sho
w=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011
&page=&k_exc=&pubid=&color=&b=k&date=  

 
http://www.clipart.com/de/close-
up?o=3932064&a=a&q=Labor&k_mode=all&s=1&e=21&show=
&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011&page=
&k_exc=&pubid=&color=&b=k&date=   

 
 
http://www.clipart.com/de/close-
up?o=2910332&a=a&q=Labor&k_mode=all&s=43&e=63&sh
ow=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011
&page=3&k_exc=&pubid=&color=&b=k&date=   

 
 

http://www.clipart.com/de/close-
up?o=2813425&a=a&q=Labor&k_mode=all&s=64&e=84&show
=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011&page
=4&k_exc=&pubid=&color=&b=k&date=   

 
 
 
 

http://www.clipart.com/de/close-
up?o=1375271&a=a&q=Labor&k_mode=all&s=85&e=105&s
how=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:10
11&page=5&k_exc=&pubid=&color=&b=k&date=  

 
 

 
 

http://www.clipart.com/de/close-
up?o=4081452&a=a&q=Labor&k_mode=all&s=85&e=105&sho
w=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011&pa
ge=5&k_exc=&pubid=&color=&b=k&date=   

 
 
 
  

http://www.clipart.com/de/close-up?o=2805530&a=a&q=Labor&k_mode=all&s=1&e=21&show=&c=&cid=&findincat=&g=&cc=966:2:732:14:25:273:1011&page=&k_exc=&pubid=&color=&b=k&date
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Part 3 c) 
 
In the last part both candidates will be asked some questions. You should say 
what you think. 
  

General Questions 
 

Prompts  

 What is the importance of science 

in the world today? 

 What is the most significant 

scientific discovery of the past 20 

years? 

 How important is research in 

today’s society? 

 Does a scientist need continuing 

education? 

 Should science be publicly or 

privately funded? 

 If you were the minister of science 

and technology in your country, 

what is the first step you would 

take? 

 It is sometimes said that scientists 

and politicians are people of a 

moment, and that artists are 

people of all times. Do you agree?  

 

 Do you agree? 

 What do you think? 

 Is there anything you’d like to 

add? 

 Is this always the case? 

 Would you do the same? 
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TRANSCRIPTS 
 

TEST 1 

TRANSCRIPT 1 

 

Glenn T. Seaborg: The Transuranium Elements – Present Status 

G L E N N T. S E A B O R G 

The transuranium elements: present status 

Nobel Lecture, December 12, 1951 

 

Before proceeding with a discussion of the other transuranium elements, 

I should like to say a few more words about neptunium.  

The first pure neptunium in the form of compounds of the isotope 237Np was 

isolated by L. B. Magnusson and T. J. La Chapelle at the wartime Metallurgical 

Laboratory in October, 1944. It is fortunately produced as a by-product in the chain 

reacting piles which has led to the isolation of gram amounts for research purposes. 

The chemical properties of neptunium in the macroscopic state have been studied with 

such material, and this has led to a thorough knowledge of the chemistry of this 

element. 

After the completion of the most essential part of the investigations concerned 

with the chemical processes involved in the production of plutonium at the wartime 

Metallurgical Laboratory, our attention turned to the problem of synthesizing and 

identifying the next transuranium elements.  

As collaborators in this endeavour, I turned to Albert Ghiorso, trained in electrical 

engineering, who played a dominant role in the development of the electronic 

instruments which were used in our radioactivity investigations, and to two young 

chemists, R. A. James and L. O. Morgan, who had been especially proficient in the 

investigations involving the chemistry of the transuranium elements. These 

investigations, supplemented by later work at the University of California, served as 

the thesis material for James and Morgan in connection with the graduate work which 

they undertook at the University a couple of years later. 

There followed quite a period during which the attempts to synthesize and 

identify elements 95 and 96 bore no fruit. These unsuccessful experiments were based 

on the premise that these elements should be much like plutonium in that it should be 

possible to oxidize them to the (VI) oxidation state and utilize this in the chemical 

isolation procedures. It was not until the middle of the summer of 1944, upon the first 

recognition that these elements were part of an actinide transition series, about which 

I will say more later, that any advance was made, and then progress came quickly. 

As soon as it was recognized that these elements should be oxidized above the 

(III) state only with extreme difficulty, if at all, the identification of an isotope of element 

96 followed immediately. Thus the isotope 242Cm was identified in the summer of 1944 

as a result of the bombardment of 239Pu with 32 MeV helium ions in the Berkeley 60-

inch cyclotron. The reaction involved was 239Pu (α, n) 242Cm, and the bombardment 
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took place in the Berkeley 60-inch cyclotron after which the material was shipped to 

the Metallurgical Laboratory for chemical identification. I should like to digress for 

a moment here to point out that our research program owes much to the efforts of Dr. 

J. G. Hamilton, T. M. Putnam, Jr., G. B. Rossi, and their collaborators who have 

operated the 60-inch cyclotron and made the bombardments which led to the 

discoveries of elements 96, and elements 97 and 98 to be mentioned later. In fact, 

I should like to pause further and recall at this time that five of the six presently known 

transuranium elements were first identified as a result of their initial production through 

the use of the Berkeley 60-inch cyclotron. 

The identification of element 95 followed soon thereafter. This came in the very 

late fall of 1944 as a result of the bombardment of 239Pu with pile neutrons, the 

production reactions being as shown in the following slide (Fig. 8). 

At the same time the isotope 242Cm is formed as shown in the following slide 

(Fig. 9), and this is presently the best method for its production.  

There are a couple of comments which should be made here concerning the 

rare-earth like properties of these two elements. Our hypothesis that they should have 

a stable (III) oxidation state and greatly resemble the rare earth elements in their 

chemical properties proved to be so true that for a time it appeared to be most 

unfortunate. The better part of a year was spent in trying to separate chemically the 

two elements from each other and from the rare earth elements but without success, 

and although we felt entirely confident, on the basis of their radioactive properties and 

the methods of production, that isotopes of elements 95 and 96 had been produced, 

the chemical proof remained to be demonstrated. The elements remained unnamed 

during this period of futile attempts at separation, although one of our group insisted 

on referring to them by the names „pandemonium“ and „delirium“ in recognition of our 

difficulties. However, they were finally separated and completely identified chemically, 

and, in fact, their present names were eventually proposed on the basis of their 

chemical properties but with a more serious basis. The name „americium“ (symbol Am) 

was suggested for element 95, thus naming it after the Americas by analogy with the 

naming of its rare-earth homologue europium after Europe, and the name „curium“ 

(symbol Cm) was suggested for element 96 after Pierre and Marie Curie. 

 
Adapted from: 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1951/seaborg-lecture.pdf     

 

 

TEST 1 

TRANSCRIPT 2 

 

Q: Hello, listeners. We continue with our discussions on potentially hazardous 

chemicals. So, we’re here today with Dr. Joshua Quicksilver of Health Hazards 

Association to talk about mercury. Thank you for joining us today, Doctor. 

 

A: Hello, Jane, my pleasure. 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1951/seaborg-lecture.pdf
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Q: Well, first, let’s start with the basics. What, exactly, is mercury? 

 

A: Mercury is the only metal that exists as a liquid at room temperature. This liquid is 

bright, silvery and dense. Mercury is a heavy metal poison whose influence is 

cumulative. 

 

Q: Doctor, would you give our listeners an example of such a cumulative effect?  

 

A: Well, for example, it was once believed that elemental mercury was sufficiently inert, 

that it would stay at the bottom of a lake or river and be slowly converted to the rather 

harmless mercuric sulfide. This, unfortunately, is not the case. We now know that 

certain bacteria and microorganisms can metabolise mercury first to divalent mercuric 

cations and, eventually, to the methylmercury cation and dimethylmercury. Fish take in 

bacteria, and methylmercury compounds slowly concentrate in the fatty tissues of their 

bodies. Small fish are eaten by large fish until, finally, at the end of this food chain, we 

find humans. Because of this cumulative effect, by the time we eat a salmon caught 

from a mercury-contaminated lake, the amount of the metal ion in its body may be 

50,000 times greater than the mercury concentration in the lake water!  

 

Q: Mercury, as you said, is a heavy metal poison. What does the toxicity of mercury 

depend on? 

 

A: It very much depends on the physical and chemical states of the element. Pure 

metallic mercury is not particularly poisonous; in fact, ingestion of a very small amount 

of mercury (as from dental amalgam, for instance) produces no noticeable ill effects. 

The metal seems to pass through the body without undergoing chemical change. 

Mercury vapour, on the other hand, is very dangerous because it causes irritation and 

destruction of lung tissues. Although the liquid is not very volatile, prolonged exposure 

to mercury vapour should be avoided.  

 

Q: Mercury is widely used in households and laboratories. How dangerous is its 

spillage which occurs frequently? 

 

A: Simple calculations show that as little as 3 mL of mercury could saturate a large 

and poorly ventilated room with its vapour within a week, making it unsafe to work in. 

Spilled mercury is almost impossible to recover completely because the liquid enters 

the cracks in the floor. The usual remedy is to cover the mercury with yellow sulfur 

powder, which retards the evaporation rate by reducing its surface area and also slowly 

converts the mercury to the less harmful compound mercuric sulfide. 

 

Q: Well, back to my previous question – you said that the toxicity of mercury depended 

on physical and chemical states of the element. What else does it depend on? 

 



110  Transcripts 

A: The toxicity of inorganic mercury compounds depends on their solubilities. For 

example, the insoluble mercurous chloride is not considered very toxic and, in fact, has 

been used in medicine as a purgative and a drug to kill intestinal worms. The substance 

is harmful to the human body; but, by a judicious choice of the quantity administered, 

the poison kills the worms before it endangers the patient. Because mercuric salts are 

generally more soluble, they are considerably more toxic. Mercuric ions concentrate 

chiefly in the liver and kidneys. The harmful effects are usually slow to develop. Some 

symptoms are sore gums and loose teeth. Mercury poisoning can cause brain damage 

to unborn infants and can lead to a condition called erethism, which is characterized 

by restlessness, irritability, and mental and emotional disturbances. 

 

Q: According to what you have just said, the mad hatter of Alice in Wonderland was 

no whimsical invention. 

 

A: Certainly not. Solutions of mercuric chloride and mercuric nitrate were once used in 

the production of felt hats, and mercury poisoning was a serious occupational hazard 

for workers in that industry. The most toxic of all the mercury compounds is believed 

to be dimethylmercury. Almost as bad is the methylmercury ion. As in the case of 

alkylated lead compounds, the presence of methyl groups makes these substances 

much more soluble in the membranes separating the bloodstream from the brain and 

in those membranes in the placenta through which nutrients must pass to a developing 

foetus. 

 

Q: Because of the enormously damaging effects of mercury on the biological 

environment, are there any efforts under way at present to eliminate mercury pollution? 

 

A: Yes, of course. The impact of mercury pollution has been so strong that many 

mercury-containing compounds have been banned in industry and agriculture. Specific 

guidelines have been set up to determine the toxicity level. However the mercury 

problem will remain with us for quite some time. The discharge of mercury into the 

environment is by no means totally halted. It will take years to clean up lakes, rivers, 

and other waterways that already contain large deposits of mercury compounds. 

 

Q: Well, we are almost out of time. It was nice to have you here today Doctor. Next 

time we will be talking about another hazardous element – lead. 

 
Adapted from: Chang, R.: Mad as a Hatter, Chemistry 4th edition, Mc Graw Hill, Inc. 1991 
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TEST 2 

TRANSCRIPT 1 

 

You are going to listen to a lecture on the importance of catalysts. 

As you listen, circle the correct answer. 

You will hear the recording twice.  

You now have 60 seconds to look at the questions below before listening. 

 

A catalyst is any substance that causes or speeds up a chemical reaction and which is 

not itself permanently changed. It works by lowering the energy required for a reaction 

to take place. Chemical reactions involve the breaking of bonds between reactants (the 

chemicals to be combined), then the formation of new bonds to create the product. To 

do this, the reactants need to collide with enough energy (the 'activation energy') and 

in the right orientation to break apart the original bonds and react. Catalysts provide a 

different pathway for the reaction that requires less activation energy than the reaction 

without the catalyst. By reducing the activation energy, catalysts can speed up a 

reaction.  

 

A catalyst is even credited with changing the course of world history. In the early 1900s, 

a German chemist, Fritz Haber, and an industrialist called Carl Bosch, used a simple 

catalyst to greatly improve the efficiency of ammonia production, an essential 

ingredient in many agricultural fertilisers, pharmaceuticals, cleaning agents and 

explosives. What became known as the Haber-Bosch process made possible a huge 

increase in agricultural production and thus underpinned the 20th century's massive 

population boom. 

  

Yet many scientists believe that the full potential of catalysts is still far from realised. 

The race is on to discover catalysts that will further improve the efficiency of industrial 

production, clean up polluting processes, and even help provide the fuels of the future.  

The potential of catalysts as environmental saviours is huge – as the experience with 

catalytic converters has already demonstrated. Catalytic converters are devices that 

sit on a car's exhaust pipe near the engine manifold. Installed in all new cars in Australia 

since 1986, they have played a major role in reducing air pollution. Most comprise three 

stages. The first stage involves a reduction catalyst made of platinum and rhodium, 

which assists in converting nitric oxide and nitrogen dioxide – two gases involved in 

global warming, smog and lung disease – to nitrogen and oxygen. The second stage 

of the catalytic converter has an oxidation catalyst, made of platinum and palladium, 

which assists in the conversion of carbon monoxide, a highly toxic gas, and 

hydrocarbons such as benzene, a known carcinogen, to carbon dioxide. The third 

stage consists of a control system that monitors the flow of gases and adjusts the car's 

fuel injection system accordingly.  

 

Catalysts could also be used to reduce the concentration of toxic particles in air 

http://www.science.org.au/nova/112/112print.htm#reduction
http://www.science.org.au/nova/112/112print.htm#oxidation
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pollution hotspots, such as city centres. Scientists in the Netherlands and Japan, for 

example, recently started an experiment to test the use of roads to remove pollution 

from the atmosphere. A titanium dioxide-based catalyst has been added to concrete 

street pavers with the idea that, when the pavers bind nitrogen oxides from the 

atmosphere, the catalyst will assist in the conversion of these gases to nitrates, which 

have a much lower toxicity.  

 

But arguably the most important front on which catalysts will be deployed in the future 

will be the production of renewable energy. With limited global supplies of fossil fuels, 

the search is on for environmentally friendly energy sources to replace petrol in cars, 

diesel in trucks and ships, and kerosene in aeroplanes. Catalysts are already being 

used for solar energy as well as for the production of biofuels and hydrogen.  

 

Biofuels are fuels such as bioethanol or biodiesel made from plant or (less commonly) 

animal material and food waste. They are promoted as a renewable energy source 

without the environmental impacts of fossil fuels but using annual land-based crops 

such as sugar cane and corn has drawbacks. Their use for biofuel production can be 

relatively energy inefficient and also competes with food production. Algae have been 

suggested as an alternative source of bioenergy which could overcome these 

problems.  

 

In the face of declining fossil fuel resources, degradation of our environment and the 

growing risk of climate change, the world's industries need to become more efficient 

and less polluting. Catalysts can help by reducing energy needs, solvent use and waste 

production. The search for the chemical superheroes is on.  
 

Adapted from: “Clean speed ahead with catalysts” published by the Australian Academy of Science 

 

TEST 2 

TRANSCRIPT 2 

 

You are going to listen to a radio interview with Dr. Jane Water from the Health 

Association who is a well-known nutrition practitioner. 

As you listen, complete the blanks in the text below. The missing words are in the 

recording. 

You will hear the recording twice. 

You now have 90 seconds to look at the incomplete text before listening. 

 

Q: We continue with our discussions on healthy nutrition habits. With us here today is 

Dr. Jane Water from the Health Association. Thank you for joining us, Doctor. 

 

A: Hello, Mike. My pleasure. 

 

Q: As our listeners probably know it's important to 'drink plenty of fluids' or simply 'drink 

http://www.science.org.au/aashome.htm
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lots of water'. Is that what a nutritionist would advise? 

 

A: Certainly. There are excellent reasons for drinking water. 

 

Q: But I have always wondered if it's possible to drink too much water?  

 

A: In a word, yes. Drinking too much water can lead to a condition known as water 

intoxication and to a related problem resulting from the dilution of sodium in the body, 

hyponatremia.  

 

Q: Is it a common condition? Who are the people most often affected? 

 

A: Water intoxication is most commonly seen in infants less than six months of age 

and sometimes in athletes. A baby can get water intoxication as a result of drinking 

several bottles of water a day or from drinking infant formula that has been diluted too 

much. Athletes can also suffer from water intoxication. Athletes sweat heavily, losing 

both water and electrolytes. Water intoxication and hyponatremia result when a 

dehydrated person drinks too much water without the accompanying electrolytes.  

 

Q: Is it a very severe condition? What actually happens during water intoxication?  

 

A: When too much water enters the body cells, the tissues swell with the excess fluid. 

Your cells maintain a specific concentration gradient, so excess water outside the cells 

(the serum) draws sodium from within the cells out into the serum in an attempt to re-

establish the necessary concentration. As more water accumulates, the serum sodium 

concentration drops - a condition known as hyponatremia. The other way cells try to 

regain the electrolyte balance is for water outside the cells to rush into the cells via 

osmosis.  

 

Q: What exactly is osmosis? 

 

A: The movement of water across a semipermeable membrane from higher to lower 

concentration is called osmosis. Although electrolytes are more concentrated inside 

the cells than outside, the water outside the cells is 'more concentrated' or 'less dilute' 

since it contains fewer electrolytes. Both electrolytes and water move across the cell 

membrane in an effort to balance concentration. Theoretically, cells could swell to the 

point of bursting.  

 

Q: Do you mean to say that cells are practically flooded? 

 

A: From the cells point of view, water intoxication produces the same effects as would 

result from drowning in fresh water. Electrolyte imbalance and tissue swelling can 

cause an irregular heartbeat, allow fluid to enter the lungs, and may even cause 

fluttering eyelids. Swelling puts pressure on the brain and nerves, which can cause 
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behaviour resembling alcohol intoxication. Swelling of brain tissues can cause 

seizures, coma and ultimately death unless water intake is restricted and a hypertonic 

saline (salt) solution is administered. If treatment is given before tissue swelling causes 

too much cellular damage, then a complete recovery can be expected within a few 

days.  

 

Q: It really sounds frightening. What should we possibly do to avoid such unpleasant 

consequences? What is the recommended water intake? 

 

A: What is important is not how much you drink, but how fast you drink it. The kidneys 

of a healthy adult can process fifteen litres of water a day! You are unlikely to suffer 

from water intoxication, even if you drink a lot of water, as long as you drink over time 

as opposed to intaking an enormous volume at one time. As a general guideline, most 

adults need about three quarts of fluid each day. Much of that water comes from food, 

so 8-12 eight ounce glasses a day is a common recommended intake. You may need 

more water if the weather is very warm or very dry, if you are exercising, or if you are 

taking certain medications.  

 

The bottom line is this: it's possible to drink too much water, but unless you are running 

a marathon or you are an infant, water intoxication is a very uncommon condition.  

 

Q: Thank you, Doctor Water, for this most informative talk. Next time we’ll be talking 

about …  

 
Adapted from: “Can You Drink Too Much Water?” by Anne Marie Helmenstine, Ph.D., About.com Guide 

  

http://chemistry.about.com/bio/Anne-Marie-Helmenstine-Ph-D-7815.htm
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TEST 3 

TRANSCRIPT 1  

 

Presentation Speech by Professor Måns Ehrenberg, Member of the Royal Swedish 

Academy of Sciences; Member of the Nobel Committee for Chemistry, 10 December 

2008. 

 

Your Majesties, Your Royal Highnesses, Ladies and Gentlemen, 

 

Since its very beginning, molecular biology research has focused on the genetic 

information embedded in the DNA sequences of chromosomes. Although the success 

of DNA research is impressive, DNA sequences provide but one dimension of the 

multidimensional and dynamic processes that define the behaviour of organisms from 

the movement of their molecules to their ecological patterns. The discovery and 

development of the green fluorescent protein (GFP) have radically changed the 

scientific agenda. Improved variants of GFP and GFP-like proteins in synergy with 

high-resolution microscopes, computational techniques and powerful theoretical 

approaches are currently fuelling a scientific revolution focused on quantitative 

analyses of complex biological systems.  

 

Tagging fluorescent proteins to molecules and structures inside cells, gives scientists 

the opportunity to watch in real time as molecules interact, revealing functions and 

behaviors, which played and will play a pivotal role in finding new drugs, medical 

therapies and a deeper understanding of life itself. 

 

The story of GFP has three acts: the discovery of GFP, the expression of fluorescing 

GFP in key model organisms and the development of GFP-like proteins into a universal 

set of genetic tags. 

 

The first act began in Japan fifty years ago, when Osamu Shimomura studied the self-

luminous small crustacean ostracod Cypridina. His successful work brought him to the 

US, where he collaborated with Professor Frank Johnson in the study of the green self-

luminescence of the jellyfish Aequorea victoria, peacefully swimming in the waters of 

the Pacific Ocean outside Friday Harbor, Washington State. In 1961 Shimomura made 

the surprising discovery that the protein aequorin, responsible for the self-

luminescence of A. victoria, emits blue and not green light. Fortunately, he also 

discovered the green fluorescent protein now known as GFP, and was able to 

eventually explain that the green light from the jellyfish was due to electronic excitation 

of GFP by radiation-less transfer of blue self-luminescence from aequorin, followed by 

emission of green fluorescence from GFP. Thanks to Professor Shimomura’s 

discovery, GFP with its remarkable optical properties was pulled out from its hiding 

place in the Pacific and made available for scientific scrutiny. 
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In the beginning of the second act, hardly anyone believed that expression of GFP in 

organisms other than A. victoria would lead to a fluorescent protein. It was generally 

assumed that formation of its chromophore would require enzymes specific to A. 

victoria, but there was one GFP believer named Martin Chalfie who had a different 

view. His research focused on the nervous system of the small roundworm 

Caenorhabditis elegans. He was filled with enthusiasm for the experiments that would 

become possible if only one could express fluorescent GFP in C. elegans.  

 

Using a GFP clone provided by researcher Douglas Prasher, he demonstrated in 1993 

and 1994 that brightly fluorescent GFP was expressed in both E. coli and C. elegans. 

Professor Chalfie’s results not only showed the power of experiments over scientific 

prejudice but also made it clear to many that GFP was destined to become a universal 

genetic marker. 

 

The third act of the GFP story began in 1994, when Roger Tsien explained how the 

chromophore of GFP can form spontaneously in the presence of oxygen and 

engineered a GFP variant with blue fluorescence, demonstrating that point mutations 

in the primary structure of GFP can modulate its fluorescence emission spectrum. 

Since then, Tsien has provided many engineered variants of GFP.  

 

Roger Tsien changed the world of fluorescent proteins by making them glow in various 

colours like yellow, blue, cyan and orange, enabling researchers to work with more 

fluorescent proteins to track more than one cellular function at a time.  

 

GFP has revolutionised the biological sciences, thanks to the creative engineering of 

continuously improved forms of GFP and GFP-like proteins carried out by Professor 

Tsien. 

 

Professors Shimomura, Chalfie and Tsien: 

You are rewarded for the discovery and characterisation of the green fluorescent 

protein, for first expressing GFP in fluorescent form in important model organisms and 

for the development of GFP and its homologues to a universal set of genetic tags for 

protein localisation, protein movement and protein interactions in the cells of all types 

of organisms.  On behalf of the Royal Swedish Academy of Sciences, I wish to convey 

to you our warmest congratulations, and I now ask you to step forward to receive the 

Nobel Prize in Chemistry from the hands of His Majesty the King. 

 
Adapted from: https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2008/presentation-

speech.html 

 

TEST 3 

TRANSCRIPT 2 

 

Q: So, we’re here today with Dr. Peter Smith of Louisiana State University who is one 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2008/presentation-speech.html
https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2008/presentation-speech.html
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of the leading experts in the field of exobiology. Thank you for joining us today doctor. 

 

A: No problem. 

 

Q: Well, first, let’s start with the basics. What, exactly, is exobiology? 

 

A: Exobiology – well, the term was invented by Joshua Lederberg – exobiology is the 

study of life outside the earth. Because we don’t know of any life beyond the earth, 

some people call it a subject with no subject matter. But it means the search for life on 

other planets in our solar system and also the study of how life might have arisen on 

the earth. 

 

Q: And this is your particular field of interest? 

 

A: Exactly. I’m interested in what the prebiotic earth might have been like and what 

chemical reactions might have taken place to get the whole process going. 

 

Q: Can you tell us a bit more about that? What kinds of reactions were possible? 

 

A: The reactions that would have been possible depend greatly upon the geological 

environment of the early earth. We know that the young earth would have been too hot 

to, well, let me try that from another direction... 

 

Q: Sure, okay... 

 

A: Okay, in the 1950s, we thought that the atmosphere of the early earth was very 

much like that of Jupiter, Saturn, and Saturn's moon Titan: which means it had a lot of 

hydrogen, methane, and ammonia, making it what chemists call a reducing 

atmosphere. By way of contrast, our present atmosphere, with 21% oxygen, is an 

oxidizing atmosphere. 

In 1953, Stanley Miller, working in Harold Urey's lab at the University of Chicago, mixed 

these gases together in a flask, added some water to simulate the ocean, and exposed 

the mixture to a continuous electrical discharge to simulate lightening. In a few weeks, 

he discovered that he had created a mixture containing eleven of the twenty simple 

amino-acids as well as all of the purines and pyrimidines, these are components of 

DNA, several sugars, and some other simple molecules like formaldehyde and 

hydrogen cyanide. 

 

Q: It sounds like a good start. He got all this from one of the very first experiments. But 

I don’t remember hearing too much building directly upon Miller’s work. What 

happened? 

 

A: What happened is that no one quite knew what happened next. The jump from a 

meaningless mixture of molecules to a living organism is quite a big one. It doesn’t 
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help that some of the molecules produced in the experiment, the sugars, for example, 

hydrolyze in a number of minutes or hours in water. In the meantime, the geologists 

also refined their view of the early earth’s atmosphere. Since the 1970s, they have 

been of the opinion that it contained much more carbon dioxide and much less 

hydrogen, methane, and ammonia than in Miller’s setup so that it had more of a 

chemically neutral character. 

 

Q: So, is Miller's experiment completely irrelevant to the question of the origin of life 

on earth then? 

 

A: Oh no, not at all. In the 1970s, a meteorite was found near Murchison, Australia 

which was full of a sort of oily mixture which contained many of the same amino-acids 

that Miller made in roughly the same relative proportions. Other, similar meteorites 

have been found since then. They don’t vindicate Miller’s results for the case of the 

earth, but they do show that similar chemical processes are part of the picture. We still 

need to find another source for prebiotic molecules, however. 

 

Q: What about submarine vents, undersea, volcanic cracks in the earth’s surface, as 

sources of prebiotic compounds? 

 

A: Undersea vents aren’t really volcanic: they’re more like underwater hot springs or 

geysers. These vents don’t really make compounds as efficiently as they destroy them.   

They are crucial to a relatively recent development in the debate over life’s origins, 

though. Modern life forms can be thought of as having a self-copying system which is 

driven or supported by an energy-generating metabolic system. One group of people 

thinks that the self-copying system, which includes DNA and everything necessary to 

copy it, must have come first, while another group thinks that a self-sustaining 

metabolic system appeared first and that the self-copying system later developed 

around it. The first group, the self-copying-first group, doesn’t like submarine vents 

while the second group does. 

 

Q: Well, we seem to be out of time for now, so we need to finish, but it was nice to 

have you here today, doctor. 

 

A: Not at all, it was my pleasure.  
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TEST 4 

TRANSCRIPT 1 

 

You are going to listen to an editor giving a talk at the presentation of her book “High 

Performance Computing in Chemistry”.  

As you listen, circle the correct answer. 

You will hear the recording twice.  

You now have 60 seconds to look at the questions below before listening. 

 

Dear colleagues, Ladies and Gentlemen. 

 

Over the last three decades the methods of quantum chemistry have shown an 

impressive development: a large number of reliable and efficient approximations to the 

solution of the non-relativistic Schrödinger and the relativistic Dirac equation, 

respectively, are available. This development has been further enhanced by the 

availability of a number of computer programs which make the treatment of chemical 

problems a matter of routine. This progress has been acknowledged by the Nobel prize 

in chemistry in 1998 awarded to John Pople and Walter Kohn for the development of 

quantum chemical methods.  

 

Nowadays, Theoretical Chemistry is widely accepted as an essential ingredient to 

research in a wide field of applications ranging from chemistry over 

biochemistry/biophysics to different areas of material science: quantum chemical 

methods are indeed one standard tool at universities and research centres as well as 

in industrial research. The progress in experimental techniques is invariably 

complemented by an increasing demand for accurate quantum mechanical models as 

a means to analyze and interpret experimental data as well as to provide a deeper 

understanding of the results. On its own, the prediction of structures and properties of 

materials and individual chemical compounds or complexes is of great importance - 

either because the targets are experimentally inaccessible with sufficient accuracy or 

experiments are too expensive or impractical to carry out.  

 

Currently quantum chemical methods are on the verge of being applied to realistic 

problems. Many research topics of considerable economical interest have quite 

demanding constraints: they require the modelling of large numbers of particles 

(because the interesting properties require a certain minimum size of the model to be 

used), the requested level of accuracy is achievable only within the realm of electronic 

structure methods. Additionally, it is observed that neighbouring disciplines such as 

chemistry, biochemistry, biophysics, solid state physics and material science are 

gradually merging and in fact are sharing similar challenges and closely related 

methodologies. In view of today's complexity of software engineering and computer 

hardware these disciplines depend heavily on the support of computer science and 

applied mathematics. Thus, in the field of computational science an increasing amount 
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of multidisciplinarity is not only beneficial but essential for solving complex problems.  

 

Finally, we have to anticipate the tremendous development in the area of information 

technology both in software and in hardware development. In particular the emerging 

parallel computer and cluster systems open the road to tackling challenges of 

unprecedented complexity. However, method development must not only respond to 

the need of ever better and computationally less expensive (linear scaling) models but 

as well to the requirements of the underlying computer system in terms of parallel 

scalability and efficient usage of the (ever-changing) hardware.  

 

Having in mind the wishes and requirements of the researchers in our community and 

in the chemical industry the most promising methodologies and quantum chemistry 

codes were chosen in order to push forward the development. The selected program 

packages TURBOMOLE, Quickstep, and MOLPRO cover complementary models and 

aspects of the whole range of quantum chemical methods. Within the project High 

Performance Computing in Chemistry the functionality of these codes was extended, 

several important methods with linear scaling behaviour were developed and 

implemented, and last but not least the parallel scalability on modern supercomputers 

and cluster systems was substantially improved. In addition, for the treatment of solute-

solvent interactions in quantum mechanical calculations the continuum model COSMO 

has been integrated into the aforementioned programs. This is of great relevance for 

the range of use since most practical problems are dealing with liquid phase chemistry.  

 

I would like to thank the project partners and the industrial collaborators for their 

cooperativeness and the authors from the different research groups for their 

contributions to this book. Special thanks are due to Monika Marx, who invested time 

and effort defining the layout, correcting the figures, and designing the cover. The 

beauty of this volume is entirely her merit.  

 

TEST 4 

TRANSCRIPT 2 

 

You are going to listen to a radio interview with Dr. Theresa Smith from the Royal 

Academy of Science. 

As you listen, complete the blanks in the text below. The missing words are in the 

recording. 

You will hear the recording twice. 

You now have 90 seconds to look at the incomplete text before listening. 

 

Q: We continue with our discussions on causes of global warming. With us here today 

is Dr. Theresa Smith from the Royal Academy of Science. Thank you for joining us, 

Doctor. 
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A: Hello, Joan. My pleasure. 

 

Q: When you ask people which greenhouse gases contribute to global warming, most 

probably they will come up with “carbon dioxide”. But scientists know there’s another, 

more potent gas which is often forgotten – methane. Is that right, doctor? 

 

A: Yes. It’s easy to see why many people don’t know much about methane. When it 

comes to greenhouse gases, the headlines tend to focus on carbon dioxide. Yet 

despite methane’s relatively low profile, it plays a crucial role in global warming. 

Methane is responsible for about a fifth of the enhanced greenhouse effect. But there 

are many unknowns about methane, and scientists don’t always agree on the factors 

affecting its levels in the atmosphere.  

 

Q: But isn’t it true that there is more carbon dioxide in the Earth’s atmosphere than 

methane? 

 

A: Yes, that’s right. But methane’s global warming potential – or warming potency -  

compared to carbon dioxide is around 23.  

 

Q: What does that mean? 

 

A: That means it’s 23 times more effective at trapping heat in the atmosphere than 

CO2 over a 100-year period. So adding one tonne of methane to the atmosphere would 

have the same effect as adding 23 tonnes of CO2. 

 

Q: I see. 

 

A: Luckily, methane lingers in the atmosphere for only 11 to 12 years, compared to up 

to 200 years for CO2. With a greater potency and shorter lifetime, the impact of 

methane can be reduced more rapidly. This may become very important if, in the next 

few years, there is an increased demand for the reduction of greenhouse gases in the 

atmosphere. 

 

Q: Can you tell us something more about the sources of methane in the atmosphere? 

 

A: Methane is lighter than air, colourless and odourless. It is a truly universal gas. It 

can occur naturally in wetlands, it’s made by animals, and it can be released as a result 

of human activities such as agriculture and fossil fuel production. It can also be found 

in many homes – that’s because the natural gas that many of us cook and heat our 

homes with, is about 85 per cent methane. 

 

Q: Does it mean human activities are a major factor in the increase of methane 

emissions in the atmosphere? 
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A: Well, it is true, but we have to be aware that there are many environmental sources 

of methane emissions as well. Methane is produced when plants and other organic 

matter decompose in the absence of oxygen (anaerobically), such as when they are 

under water. This anaerobic decomposition by microorganisms takes place in 

wetlands, swamps and marshes and is estimated to produce some 30 per cent of 

atmospheric methane levels. 

One other form of methane that’s causing concern is the vast amount locked away 

under the oceans and within the Arctic permafrost. The ‘clathrate gun hypothesis’, 

which sounds like a doomsday scenario from a science fiction novel, suggests that if 

the frozen stores in ocean floor sediments are released – possibly by global warming 

– they could trigger a global catastrophe. 

And methane is also produced in the gut of termites (5 per cent of global emissions) 

and by microorganisms in the ocean (2 per cent). 

 

Q: So, we can say that the greenhouse gas methane comes from both natural sources 

and human activities. 

 

A: Yes, that’s right. Human activities, however, are increasingly adding to atmospheric 

methane levels and the total methane produced cannot be offset by natural methane 

removal methods, known as methane ‘sinks’. Global methane levels were relatively 

stable for a long time. But atmospheric levels are now increasing because methane 

emissions have exceeded removals by around 22 megatonnes (Mt) per year.  

 

Q: Can you tell us something more about these methane ‘sinks’ and how they work? 

 

A: The most important sink for methane is the troposphere (the lowest level of Earth’s 

atmosphere). Here, the hydroxyl radical acts as a ‘cleansing’ agent through its 

reactions with methane and other gases, effectively removing them from the 

atmosphere. This tropospheric oxidation removes over 500 Mt of methane per year. 

Smaller amounts of methane (40 Mt) are also removed from the next atmospheric layer 

up – the stratosphere – again, due to reactions with the hydroxyl radical. 

Some microorganisms found in soils use methane as a source of carbon, removing 

around 30 Mt of methane each year. 

 

Q: Can’t scientists find ways to offset the methane produced by human activities and 

thus reduce greenhouse gas emissions? 

 

A: Much has been done to prevent methane from entering the atmosphere and put it 

to good use here on Earth. In Melbourne, for instance, the wastewater treatment plant 

at Werribee collects methane from its ponds. Some ponds collect up to 20,000 cubic 

metres of methane a day, which is then used to generate electricity to help power the 

treatment plant. In this way, the methane produces usable energy. This helps to lower 

the demand for energy from other sources such as the combustion of coal, which 

produces carbon dioxide. 
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Q: That’s really good news. By working to reduce the levels of a range of greenhouse 

gases, including methane and CO2, researchers would be able to minimise the 

combined effects of these gases on climate change. 

 

A: Yes. Hopefully, further research into greenhouse gases will help us to stall global 

warming. But, as we have seen for methane, each gas has its own set of issues when 

it comes to reducing emissions. 

 

Q: Thank you, Doctor Smith for this most informative talk. Next time we’ll be talking 

about …  

 
Adapted from: “Excuse me! The problem with methane gas” NOVA SCIENCE IN THE NEWS  
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TEST 5 

TRANSCRIPT 1 

 

You are going to listen to a text on 

ancient Egyptian cosmetics – “How 

Egyptian lead-based make-up treated 

eye disease”.  

As you listen, write the words or 

phrases from the text that have a similar 

meaning as the words in bold. Write the 

words you hear in the recording. 

You will hear the recording twice. 

You now have 90 seconds to to look at 

the sentences below before listening. 

 

4000 years ago, the ancient Egyptians 

used lead to produce make-up with 

medicinal properties. To understand this 

practice better, chemists from the 

CNRS (Centre national de la recherche 

scientifique), UPMC (Université Pierre 

et Marie CURIE ) and ENS Paris ( École 

Normale Supérieure), in collaboration 

with the C2RNF (Centre de recherche 

et de restauration des musées de 

France) have tried to evaluate the 

impact of very small quantities of lead 

on a skin cell.  

 

The result: in very small doses, lead 

does not kill the cell. Instead, it 

provokes the production of a molecule 

called nitric oxide, which is known to 

activate the immune system. Applying 

lead-based make-up can therefore 

trigger a defense mechanism which, 

where an eye infection is present, limits 

the proliferation of bacteria. This 

phenomenon explains in part why 

Egyptian make-up had a therapeutic 

role. The study has recently been 

published in the Analytical Chemistry 

journal.  

 

Previous research had revealed the 

complex nature of cosmetic products 

used by the Egyptians 4 000 years ago. 

Most often lead-based, Egyptian make-

up consisted of a mixture of black 

galena (a lead sulfide) and white 

substances, either natural or 

synthesized from lead salts. Greek and 

Roman doctors wrote of the important 

role of these substances in eye 

treatments. At a time when lead is better 

known for its potential toxicity, this use 

is surprising.  

 

What role do lead salts play?  

To answer this question, scientists 

focused on laurionite, one of the lead 

chlorides synthesized by the ancient 

Egyptians, and its action on an isolated 

skin cell. Laurionite can trigger the 

presence of Pb2+ lead ions in the eye 

or, of course, on the skin, in infinitesimal 

(sub-micromolar) concentrations. The 

study of its activity on epidermal cells 

(keratinocytes) was made possible by a 

modern electrochemical tool: 

ultramicroelectrodes. This miniature 

device has proven remarkable for 

analyzing very weak signals produced 

by a single cell. After depositing very 

small amounts of laurionite solution on 

the keratinocyte, scientists observed 

the overproduction of tens of thousands 

of nitric oxide molecules. This radical 

acts as a messenger for the immune 

system, playing a primordial role in the 

regulation of blood pressure. It 

stimulates the arrival of macrophages, 

cells capable of engulfing and digesting 

bacteria, and facilitates their passage 

through the walls of capillaries and 

blood vessels.  

 

http://www.cnrs.fr/
http://www.upmc.fr/
http://www.upmc.fr/
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Conclusion:  

The tear fluid of an Egyptian wearing 

black eye make-up was enriched in 

Pb2+ ions due to the slight dissolution 

of the make-up, which would have 

stimulated the production of 

macrophages, creating a formidable 

environment for any bacteria which 

might happen to enter it. This explains 

the medicinal properties of cosmetics 

designed by the ancient Egyptians. 

Now we can better understand why they 

considered their cosmetics to be 

emanations from the eyes of the gods 

Horus and Ra who protected them. 
 

Adapted from: 

http://www2.cnrs.fr/en/1691.htm 

 

TEST 5 

TRANSCRIPT 2 

 

You are going to listen to a radio 

interview with Mr. Aapo Sääsk, the 

Chief Executive Officer at Scarab 

Development AB, a Swedish private 

development company that develops 

proprietary technology for water 

purification. 

As you listen, complete the blanks in the 

text below. The missing words are in the 

recording. 

You will hear the recording twice. 

You now have 120 seconds to look at 

the incomplete text before listening. 

 

Arsenic is the twentieth most common 

element in nature. Arsenic in drinking 

water has been observed in: Argentina, 

Australia, Canada, Chile, China, 

Greece, Hungary, India, Japan, Mexico, 

Mongolia, New Zealand, South Africa, 

The Philippines, Taiwan, Thailand, USA 

and USSR. As awareness of the 

menace spreads, new sources are 

discovered. The frightening arsenic 

poisoning in the Ganges Delta is only 

the most spectacular example. 

 

"Bangladesh is grappling with the 

largest mass poisoning of a population 

in history because groundwater used 

for drinking has been contaminated with 

naturally occurring inorganic arsenic”, 

the United Nations World Health 

Organization (WHO) reported in 

September 2000.  

 

Today we have here in studio Mr. Aapo 

Sääsk, the Chief Executive Officer at 

Scarab Development AB, a Swedish 

private development company that 

develops proprietary technology for 

water purification. 

 

Q: Mr. Sääsk,  arsenic contamination of 

ground water is a terrifying health 

problem. Allan H. Smith, professor of 

epidemiology at the University of 

California at Berkeley, has said that 

between 33 and 77 million of 

Bangladesh's 125 million population are 

at risk. What could have caused such a 

catastrophy? 

A: The mass poisoning began, sadly 

enough, with a well-meaning attempt to 

provide clean drinking water for 

Bangladeshis, who suffered from 

cholera and other diseases caused by 

bacteria in water taken from surface 

reservoirs. To remedy that problem, the 

Bangladesh government, with the help 

of international aid organizations, drilled 

between 6 and 10 million wells at 

depths ranging from 50 to 300 feet to 

provide clean, safe water for individual 

households.  

http://www.scarab.se/
http://www.scarab.se/
http://www.scarab.se/
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At about the same time, farmers in this 

largely rural country began irrigating 

land so that rice, the country's main 

food staple, could be grown during all 

six of the dry months when monsoon 

flooding abates.  

Yes, cholera deaths dropped. But about 

10 years into the use of the tube wells, 

villagers started displaying symptoms 

consistent with arsenic-related 

illnesses, and incidents of skin cancer 

and internal cancers became common.  

 

Q: Is it known how much arsenic the 

human body can handle without being 

harmed? What are the safe limits?  

 

A: A common figure is 12 micrograms 

per day. However, not such a long time 

ago a generally agreed maximum 

contaminant level for safe drinking 

water was 50 micrograms per liter. In 

the 1960’s, a large poisoning in Taiwan, 

involving 20,000 people, allowed 

detailed study, the analysis of which 

eventually led the WHO to lower the 

recommended maximum level to 10 

micrograms per liter.   

 

Q: What  is the situation in Bangladesh? 

 

A: Concentrations in many areas in 

Bangladesh are above 3000 

micrograms per liter even up to 10 000. 

Some experts warn that it is a matter of 

time before contaminated water seeps 

through the entire country. 

 

Q: Could you explain to our listeners 

why is arsenic dangerous?  

 

A: As a matter of fact, organic arsenic 

compounds that are found in foods are 

quite harmless. They pass through the 

body quickly. It´s quite another story 

with inorganic arsenic which is very 

toxic. It is deposited in the body and 

concentrated over time and therefore 

cause long-term damage. As with all 

trace-toxins a well-nourished and 

otherwise healthy person will withstand 

the poison for a long time while an 

undernourished will perish quickly. 

Children are especially sensitive.  

The inorganic arsenic appears in 

compounds with Oxygen, Sodium, 

Potassium, Copper and other elements. 

Solved in ground water it forms ions, 

which are trivalent or pentavalent, 

which means they have positive 

charges of either three or five.  

 

Q: Arsenic in general is said to be about 

four times as poisonous as Mercury, is 

that true? 

 

A: Yes, and what is interesting, the 

trivalent arsenic As+3 is considered 60 

times more toxic than the pentavalent 

As +5. It is very easy to remove As+5 

with known water technologies, but 

virtually impossible to remove As+3, 

unless this ion is oxidized to As+5 first.  

Unfortunately, many of the arsenic 

combating technologies that have been 

recommended this far do a good job at 

removing the relatively harmless type of 

arsenic (As+5) but not the very 

poisonous type (As+3) and therefore 

there is no simple solution in sight. 

 

Q: The World Bank has allocated $ 44.4 

M for a project to remedy the arsenic 

catastrophe in Bangladesh. So what are 

the technologies for arsenic removal? 

 

A: There are many options to choose 

from but it is a very difficult task. In 
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large-scale applications, such as 

municipal or industrial treatment plants, 

there are established technologies for 

achieving reliable separation of 

arsenic. To remove As+3 in a large 

plant, it is first oxidized into As+5. This 

oxidation is usually accomplished with 

chlorine or hydrogen peroxide. The 

second step is precipitation with lime or 

coagulation/flocculation with some salt 

while controlling water’s pH. Then 

follows filtration. Activated alumina is 

often recommended as a 

complementary adsorptive media in the 

filtration process.  

 

Q: What methods can be used at the 

village or household level?  

 

A: It is more expensive for small 

systems to remove arsenic from 

drinking water than for larger system 

because the cost is spread over a 

smaller pool of customers. Also - dosing 

chemicals to water and removing 

residue is not easily done in small 

systems.  

The most overall cost-effective method 

for treatment and residual costs is 

probably coagulation-assisted 

microfiltration. Ion exchange processes, 

while the most expensive overall, have 

the lowest treatment costs and the 

highest residual costs of all the methods 

sampled. Uv-irradiation or ozone 

treatment to oxidize arsenic +3 to 

arsenic +5 and then filtration is another 

option. 

 

Q: We have heard earlier  that in many 

areas in Bangladesh arsenic 

concentrations in drinking water are 

above 3000 micrograms.  What 

consequences do people drinking such 

water face? What are the medical 

aspects? 

 

A: The scientists predict that long-term 

exposure to present arsenic 

concentrations will result in 

approximately 1.2 million cases of 

hyperpigmentation, 600,000 cases of 

keratosis, 125,000 cases of skin cancer 

and 3,000 fatalities per year from 

internal cancers.  

However, there are many other 

diseases caused or aggravated by 

arsenic in drinking water according to 

EPA, such as:  Stillbirths, Postneonatal 

mortality, Ischemic heart disease (heart 

attack), Diabetes mellitus, Nephritis 

(chronic inflammation of the kidneys), 

Nephrosis (degenerative kidney 

diseases), Hypertension, Hypertensive 

heart disease, Emphysema, Bronchitis, 

Chronic airway obstruction, Lymphoma 

(tumors in the lymph), Black-foot 

disease, Developmental deficits ...  to 

name just some.  

 

Q: What are the arsenic challenges to 

science and industry? 

 

A: As+3 no doubt is the most difficult 

substance ever encountered in the 

water purification business. For us to be 

able to refine the methods to combat the 

arsenic disaster I challenge all water 

chemists to explain what makes the ion 

As+3 so different from other ions. What 

makes it so difficult to remove? And to 

all water equipment manufacturers, the 

challenge is of course to devise new 

methods and new equipment that 

remove AS+3 in an efficient way.  
Adapted from:  

http://www.sustainablefuture.se/arsenic/arsenic

_bangladesh.html 
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ANSWER KEY 
 

TEST 1 

 

Listening 1 

1 chain reacting 

2 synthesizing 

3 electronic instruments 

4 unsuccessful 

5 transition series 

6 was shipped 

7 bombardments 

8 very late 

9 neutrons 

10 rare earth 

11 chemical proof 

12 separated 

 

Listening 2 

1 mercury 

2 liquid 

3 cumulative 

4 mercuric sulphide 

5 metabolise 

6 food chain 

7 metal ion 

8 pure 

9 exposure 

10 saturate 

11 solubilities 

12 brain damage 

13 dimethyl mercury 

14 banned 

15 large deposits 

 

Reading 1 

1 B 

2 C 

3 A 

4 A 

5 C 

6 C 

7 B 

 

Reading 2  

1 E 

2 C 

3 B 

4 A 

5 sentence A to text 3 

6 sentence B to text 4 

7 sentence C to text 1 

8 sentence D to text 2 

 

Reading 3  

1 C 

2 A 

3 H 

4 F 

5 D 

6 G 

7 B 
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TEST 2 

 

Listening 1 

1 B 

2 A 

3 C 

4 A 

5 B 

6 C 

7 A 

8 A 

9 B 

10 A 

 

Listening 2 

1 water intoxication  

2 been diluted  

3 electrolytes 

4 excess fluid 

5 necessary concentration 

6 regain 

7 membrane 

8 balance 

9 drowning 

10 pressure 

11 water intake 

12 cellular damage 

13 fifteen/15 liters 

14 volume 

15 medications 

 

 

Reading 1  

1 A 

2 D 

3 C 

4 C 

5 C 

6 B 

7 A 

 

Reading 2 

1. C 

2. E 

3. A 

4. B 

5. sentence A to text 2 

6. sentence B to text 1 

7. sentence C to text 4 

8. sentence D to text 3 

 

Reading 3  

1 G 

2 C 

3 A 

4 E 

5 D 

6 H 

7 F 
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TEST 3 

 

Listening 1  

 

Multiple Choice 

1 C 

2 B 

3 A 

4 B 

5 B 

 

Sentence Completion 

6 brightly 

7 destined  

8 spontaneously 

9 modulate 

 

Multiple Choice  

10 C 

11 B 

12 A 

 

Listening 2 

1 life outside the earth 

2 might have arisen 

3 geological environment 

4 methane 

5 reducing atmosphere 

6 to stimulate the ocean 

7 amino-acids 

8 formaldehyde 

9 hydrolyse10 neutral 

11 compounds 

12 relative proportions 

13 efficiently14 metabolic system 

15 self-copying-first 

 

 

Reading 1  

1 B 

2 C 

3 D 

4 C 

5 A 

6 B 

7 A 

 

Reading 2  

1 A 

2 C 

3 D 

4 B  

5 sentence A to text 4 

6 sentence B to text 3 

7 sentence C to text 2 

8 sentence E to text 1  

 

Reading 3  

1 B 

2 E 

3 A 

4 H 

5 D 

6 G 

7 C 
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TEST 4 

 

Listening 1 

1 C 

2 A 

3 C 

4 B 

5 B 

6 B 

7 C 

8 A 

9 B 

10 B 

 

Listening 2 

1 a/one fifth 

2 warming potential/potency 

3 greater potency 

4 odourless 

5 fossil fuel 

6 anaerobic decomposition 

7 ocean floor sediments  

8 natural methane removal 

9 have exceeded 

10 tropospheric oxidation 

11 source of carbon 

12 wastewater treatment 

13 combustion of coal 

14 combined effects 

15 set of issues 

 

Reading 1  

1 C 

2 D 

3 A 

4 A 

5 B 

6 B 

7 A  

 

 

 

 

 

 

 

Reading 2  

1 C 

2 B 

3 E 

4 D  

5 sentence D to text 1 

6 sentence C to text 2 

7 sentence A to text 3 

8 sentence E to text 4 

 

Reading 3  

1 H 

2 C 

3 A 

4 G 

5 E 

6 D 

7 F 
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TEST 5 

 

Listening 1 

1 in collaboration with 

2 in very small doses 

3 the proliferation of bacteria 

4 had revealed 

5 consisted of 

6 focused on 

7 trigger 

8 primordial 

9 facilitates 

10 formidable 

 

Listening 2 

1 awareness of the menace 

2 well-meaning attempt 

3 surface reservoirs 

4 food staple 

5 consistent with 

6 internal cancers 

7 maximum contaminant level 

8 four times as poisonous 

9 water technologies 

10 reliable separation 

11 precipitation with lime 

12 activated alumina 

13 removing residue 

14 ozone treatment 

15 devise new methods 

 

Reading 1  

1 F 

2 F 

3 NG 

4 T 

5 T 

6 F 

7 T 

8 C 

9 A 

10 B 

 

 

 

 

Reading 2  

1 D 

2 A 

3 E 

4 C 

5 G 

6 F 

7 B 

 

Reading 3  

1 B 

2 G  

3 A  

4 C  

5 F  

6 H  

7 D 

8 E 
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