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1-st term

Text 1
Renewable and Non-renewable Sources of Energy

Fossil fuels ( coal, oil, gas) result from a sfammation of plant and animal
material over millions of years. The solar energgioally stored in the plant or
animal is eventually converted into energy storethe plant or the fossil fuel. The
fuels are being used at an enormously rapid rate.

Fossil fuels and fuels like uranium are “spentcerthey are used to obtain
energy. These are called non-renewable sourceseny.

Although new plants can be planted that eventualy to coal, the process takes
millions of years and that is why coal and othessibfuels are considered non-
renewable.

Solar and wind energy  arrive and circulate amrthe Earth everyday. These
sources are called renewable. Wood and trees sséaehare called renewable,
because they can be replanted.

Energy availability and use are good indicatdrshe standard of living. In the
USA the “average consumption” per head is 55 baroéloil per year, in poorer
countries the consumption is 6 barrels.(844)

1. Match English words with their Russian equivalents.

a. consumption 1.HedT1H

b. renewable 2.yroJib

c. source 3.10CTYITHOCTh

d. average 4. Ha nynury HacelneHus
e. availability 5. COXpaHATh

f. solar 6 110 100HBIN

g. oil / B KOHEYHOM CUETE
h. fossil fuel 8. motpebnenue

I. per head 9.B0300HOBISIEMBII
J. eventually 10.cpenunii

k. coal 11.ucTOYHUK

l. rapid 12.uckomnaemMoe TOILIHBO
m. store 13.conneunsii

n. like 14. OpICTpBIi

2.Mach the terms with their definitions.

1. fossil fuel a. the act of using something
2. renewable resources b. p@l&ained from sun’s light and heat
3. fossil fuels c. resources replacing themselves and

therefore do not become used up
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4. consumption fuekls like coal, oil and natural gas

3. Fill in the gaps using words from the box.

solar power electricity séil fuel consumption  heat
sources scarce arhou cause  energy
Sources of energy are becoming ~~  and
expensive. Theyalso _ pollution. Scienaiee studying _~ of
energy such as .There are two ways tthasin’s
Thermal systems produce . Photovoltaiesystnake
of fuel or energy is the dfat is used.

4. Define the part of speech.

Cirrular,circulate,circulation,consider,considemgbbnsideration,use,usage,usef
ul,useless,indidator,indicate,energy,energeticggpejconsume,consumption,
availability,available,rapid,rapidity,renewable g@nenously,enomous,
transform, transformation

5. Find out words with the opposite meaning.

renewable to spend

rapid to result in
transformation n contrast to
to arrive non-renewable
result from to lose

to convert into slow
ingredient stability
available to leave

like originally
eventually less

over to stay the same

6. Answer the following questions.

1.What are the main types of fossil fuels?

2. What processes lead to formation of fossildel

3. How much time do those processes take?

4. What are renewable and non-renewable souroceseny?
5. What are the good indicators of standa&it/ing?



7. Trand ate into Russian.

1 ITorpe©oBanrch MUJUIMOHBI JIET ISl TOTO, YTOOBI CO3/1aTh UCKOIIAEMbIE BH/IbI
TOILJIUBA.

2 Vckonaemble BU/bI TOIIMBA SIBJISIIOTCS. HE BO30OHOBIIIEMBIMU HCTOUHUKAMU
SHEPIUH.

3.YpoBeHb KU3HU 3aBUCUT OT JOCTYITHOCTH SHEPTOHOCUTEIEH.

4 B OeanbIx cTpaHax notpedieHne HeTH B HECKOJIBKO pa3 MEHBIIIE, YEM B
CIIIA.

Text 2
Combustion and Energy Release

Combustion involves combinations of the fuelhnixygen. Thus,

c+0 —» CO,

CH, + 202—’ CoO + 2H O

The basic reaction of our burning of carbon is ltlasis of our largest energy
source—fossil fuels of various types, including coal tural gas, and oil.
Recall the energy in these bonds came originadisnfthe solar energy captured
by plants an then “processed” for millions of yeatseansformed over millions
of years) under the pressure in the Earth.

Coal is mainly carbon, water some hydrogen, anggem. There are many
different kinds of coal. In addition to hydrogeand oxygen, coal also contains
some small amounts of nitrogen, sulfur, and sotheraminerals. Most of the
carbon in coal is bound so that here is only on€ Bend for every C atom.
Thus, for calculating the energy release of C +;6—> CO 2in

the case of coal, one assumes only the breakingeoC-C bond.(895).
As coal contains other ingredients ,it works dhat the actual yield of 1 Kg
of coal is about 700 kcal. The contribution of Cz(ﬁ) global change is one of

fundamental problems of our fossil fuels.

Aliphatic  hydrocarbons are the basis of oil arsdural gas. All saturated
hydrocarbons react with oxygen at high temperattwe®rm carbon dioxide
and water, and give off energy. This oxidation ctiem is the basis of internal
combustion engine. Gasoline normally contains rtwarbons from C to

C L, @ mixture of over 100 compounds.

An example reaction of the combustion of a hgdrbon is:
c H _~+ 11CO —% CO_+ 8H  O+energy



1.Match English words with their Russian equivalents.

combustion HPUPOIHBIN ra3
the basis CBSI3b

bond pa3pbiB

plant KOMIIOHEHT
breaking yIJIEBOI0PO
ingredient HACBIILIEHHBII
yield pacTeHue
aliphatic rOpEeHHE
saturated OCHOBa
hydrocarbon BBIXO]I

2.Match the words with ssimilar meaning from column A and B.

A B
combustion to include
type link
various quality
to capture to combine
kind burning
amount in the event
every to absorb
to give off different
in addition to hence
to react each
amount to liberate
In case to change
to transform largely
mainly besides

3.Fill in the gaps using words from the box and then translate the sentences into
Russian.

combustion oil reserves source bond
fossil fuels hgdarbon

1. Natural gas is composed of mixture of the four shor
molecules.




2. include coal, natural gas, and oil.

3. Burning( or a reaction) consists of damg with oxygen at
high temperatures.

4. The amount of energy released when a rmetbbetween atoms
is called bond energy.

5. It has taken about 600 min years for the worldis oi to be
formed.

6. Itis probable that production is curreatlor very near its peak.

7. Crude oil can be used as an energy atregsical feed stock.

4.Trandlate the following sentences from English into Russian paying attention
to the meaning of theword one.

1.There is only one C-C bond for every carbon atoooal.

2.0ne assumes the breaking C-C bond in the casmabf

3.0ne of the fundamental problems of fossil fuglair pollution.

4.0ne must know that combustion involves combimatibfuel with oxygen.
5.0ne can consider aliphatic hydrocarbon as this b&asil and natural gas.
6. One should distinguish different types of coal.

7. This reaction is also exothermic as that one

8. One fifth of air by volume is oxygen.

5.Define the part of speech.

Nature, natural, pressurize, pressure, differetifker, different, add,
additional, addition, amount, calculate,(the) cilting, break,(the) breaking,
actual,actuality,gaseous,saturate,saturation,ozitlaikidize,oxide,reaction,reac
tive,react.

6. Complete the expressions with correct form of the word in bold.

1. various types of methods
2.sources oénergy an person
3. under pressure wate

4. the basis of the theory the argoim
5.natural gas therdeof

6.saturated hydrocarbons of ratirk
7.react with oxygen of combustion
8.different kind in properties



9.burning of fuels black

10breaking of chemical bonds coffee
11 calculating the energy a result
12.toform carbon dioxide the of a new compound

7. Answer the following questions.

1. Due to what reaction all saturated hydrocarboruaesl for supplying
energy?

What are our largest energy source?

What can you say about the process of creatiorggrsaurces?
What is the chemical composition of coal?

What compounds are the basis of oil and naturé& gas

akwn

8. Trandate into Russian.

1 MckonaeMbie BUJIbI TOTUTMBA BKJIIOYAIOT YIoJib, HE(Th U MPUPOIHBIN ras.

2IlomuMo BOAOpOAA M @30Ta YTOJIb TAKXKE COJIEPIKUT HEOOIBIIIOE KOJIMYECTBO
a30Ta, Cephl U IPYTUX MUHEPATbHBIX BEIIECTB.

3.Pa3priB cBsi3u C-C conmpoBOKIaeTCS BHICICHIEM YHEPTHH.

4 Bxnag CO ,B ri100ajJpHOE U3MEHEHHUE KJIIMMATa SIBIIETCA OTHON U3

OCHOBHBIX MPOOJIEM UCKOTIAeMOTO TOTLIHBA.
5.bensun ( Gasolinepo6er4HO comepkuT yrieBoaopos ot C JA0C  m

peAcTaBiseT co0oil cmech, coaeprkalyro oombiine, yem 100coeauneHuii.



Test-papers for the first term
Ne 1
1.Trandate into Russian
Petrala

The world petroleum comes from the Greek langu®g#ro means rock,
and oleum means olil. In it strictest sense, pairoléencludes only crude oil.
However, in usage petroleum includes both crutlara natural gas. The two
most important elements in both crude oil and ratgas are carbon and
hydrogen. Due to that fact crude oil and natural@a called hydrocarbons.

The difference between crude oil and natural gaghe size of the
hydrocarbon molecules. Under surface temperaturd p@ressure, any
hydrocarbon molecule that has one, two, three wr darbon atoms occurs as a
gas. Any hydrocarbon molecule with five or morebom atoms occurs as a
liquid. Crude olil is a mixture of more than 1000dhycarbon molecules that
range in size from 5 to more than 60 carbons imgtlenThe hydrocarbon
molecules in oil form straight chains, chains vditie branches, and circles.

Sulfur is an undesirable impurity in fossil fuelsch as crude oil, natural gas,

and coal.(982)
Ne2
1.Trandate into Russian
Crude Oil Grades

Crude oils are classified as sweet and sour enbtsis of their sulfur
content. Sweet crudes have less than 1% sulfur dighty whereas sour crudes
have more than more 1 % sulfur. The refiner usyadlys a US $1 to $3 per barrel
premium for sweet crude. In general, heavy oilsl ttenbe sour, whereas light oils
tend to be sweet. At a refinery, low sulfur cru@de 9 to 0.6% sulfur. Intermediate
sulfur crude has 0.6 to 1.7%sulfur, and high sulfuude has above 1.7%
sulfur.Most of the sulfur in crude oil occurs bodd® the carbon atoms.A very

small amount can occur as elemental sulfur in spluand as HZS gas. In

general, the smell varies from gasoline( sweet e&yud foul( sour crude) to
fruity(aromatic crude). During the refining proces$ise refiner must remove the
sulfur as the crude oil is being processed. If tieg, sulfur will harm some of the

chemical equipment in the refinery. (907)
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YcTHasg Tema

St-Petersburg State Institute of Technology
(Tewbal University)

St -Petersburg State Institute of Technology wasded on November 28,
1828. It was the first, and for a long time theyaichnological institute in Russia
training technical specialists, engineers and marsagf factories.

The growth of the Institute was closely connectedévelopment in industry
and science. It played a great role in the traimihgpecialists for rapidly growing
industry.

In 1972 the Institute became the Technical Uniwgr3ihe Institute confirmed
its status in 1993 after formation of Russian Fatien. Since then it has been
training engineers according to individual progragsmnd curricula.

In 2011 a new structure was established at theitdtest At present
St.Petersburg Institute of Technology trains spistsaat 6 full time faculties:
chemical substances and materials, chemical andhdmoical technology,
mechanical, information and control systems, ergjing, economics and
management. The Institute offers also extra-mutatation.

Now in accordance with new demands the Institai® d multilevel structure
of studies and is engaged in training Bachelorsstta and Specialists.

A Bachelor’'s degree is the first university levétieh is equivalent to a B.Sc.
in Western Europe and the USA.A Master's degreepastgraduate higher
education which is equivalent to a Master's degre&Vestern Europe and the
USA. The Bachelor's degree programmes last foursyeé full-time university-
level study. The Bachelor's degree is awarded afedending a Diploma project
prepared under the guidance of a supervisor ansingathe final exams. Having
obtained the Bachelor's degree, students are aminitd enter the Master’s
programme or continue their studies in the framéwadrthe Specialist Diploma
programmes. The Master’'s degree is awarded aftgressful completion of two
years’s full-time study. Students must carry oubree-year research including
practice and submit and defend a thesis whichignal research and pass final
exams. The programmes are elaborated in accordeititehe State Educational
Standards which regulate about 80% of their content

The Institute offers as well post-graduate cesifer would be Candidates of
Science in the following specialties: organic andlgtical chemistry, physical and
colloid chemistry, biotechnology, automation ofttrological processes ... etc.
Faculties have specialized counsels to confer Catelidegrees.

Many famous scientists worked and took part in edacation of engineers
and technologists at the Institute, among thenctbator of Periodic System of the
Elements D. E Mendeleev, the founder of the modsmence of metals D.
K.Chernov. At the Institute museum one can seeir@igdocuments of D.I.
Mendeleyev and D.F. Chernov, books and articlesuigtanding scientists which
were published during their life.
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Today the Institute is a large educational andnsifie centre. Anyone who has a
secondary education may apply to the Institute. &pelicants used to take
entrance examinations, but they don't do it anyem@iccording to the new rules
the applicants have to submit a certificate of p@sEnified State Exam in several
subjects.

Among the teaching staff are academicians and megeomembers of Russian
and international Academies, state prizewinnersohed workers of science and
technology, professors, doctors of science, assigiafessors and candidates of
science. The Institute is headed by the RectofeBsor Lisitsyn N.V., a Doctor of
technical science. Dr. Lisitsyn is also the headhsf department of resource-
saving technologies. There are also several giane They take care of the
administrative activities necessary for the effitizinctioning of the Institute.

The academic year is divided into two terms. Dutimg term the students attend
lectures, practical and laboratory classes, sesyimde. At the end of the term they
take written and oral tests and examinations. Thera winter and a summer
vacation period. The Institute has many well-eqagp@uditoriums, numerous
research and educational laboratories. The manadewie our Institute is
responsible for providing the laboratories withtopdate equipment.

The Institute library is our pride. It is one ofetlbest in the country among
technical universities — light, spacious, comfol#aballs, qualified personnel, a
rich collection of books including indispensableugeals on chemistry and
chemical technology and a wide selection of fictitgrature at the disposal of the
students and research workers. The total collecfamhe library numbers around
one million volumes and now they are availabldecteonic form. There is free of charge
access to the Internet at the Institute’s librahydergraduate and postgraduate students
spend a large amount of time in the library.

The undergraduates are involved in research waliKerent departments of the
Institute and some of this work is highly estimatad recommended for practical
application and publication in scientific journddsie to their education, in a wide range of
subjects, the graduates of the Institute may wodkffierent branches of chemical industry
and at research institutes. The best studentghmpessibility to become postgraduate
students.
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2-nd term
Text 1

Refining

During the refining process, various componentsratie oil are separated by
their boiling points. In general, the longer thedipcarbon molecule, the
higher its boiling temperature

At the refinery oil is first heated in a furnacetiumost is vaporized. The hot
vapour is then sprayed into a distilling column.s&ss rise in the distilling
column and any remaining liquid falls. In the distg column bubble trays are
filled with liquid. The rising vapours bubble uprdligh the trays and are
cooled. The cooling vapours condense into liquictioa trays where they are
then removed by sidedraws. Each liquid removed dnlicg is called a cut.
Heavy cuts come out at high temperatures, wherglasduts come out at low
temperatures.

In order of cooling temperatures, the cuts are yegas oil, light gas oil,
kerosene, naphtha, and straight run gasoline. (aasslthe refining product in
most demand.)Gasoline is composed of short molsowith 5 to10 carbon
atoms.(820)

== Gakoling

o} B Lol B (el

— HAarosans

Crudie O | S Dhenal Ol
g i

= Fuial Oil

Lubrcabng O,
FaraiTin Wy
aAnsphai

FURNHALCE

1.Match English words with their Russian equivalents.

refining HEe(DTEOUNCTUTEIBHBIN 3aBO/T
oil refinery KOJITTAYKOBasi TapeJika
crude oil neyb

distilling column TeMIIepaTypa KMIICHUS

13



sidedraw peKTH(HUKAIIMOHHAS KOJIOHHA

cut VCTIAPATHCS
furnace KOHJICHCHPOBAThHCS
whereas OOKOBOIi TTOTOH
boiling point ceIpast HePTh
vaporize MOCKOJIBKY
condense neperoHka
bubble tray bpaxius

2.Complete the list of nouns and their relative adjective forms.

Adjective Noun
various —
— point
carbon —
— temperature
bubble —
— cut
hot —
— column
crude —
- refinery

3.Complete the sentences using a word combination fromthe list. Use a plural
form of nouns where it is necessary.

1. may be referred to as sweet(i-pupoannas) Iif it
contains relatively little sulfur.

2. Gasses rise in and remaining liquid mdoas.

3. Gasoline is composed of short molecules with 5 t :

4. The hydrocarbons that have only single bondsdwt are called
saturated.

5. Safety measures are very at

6. come out at low temperatures.

7. is produced after heating crude ailfurnace.

14



8. Gasoline has lower than diesel arldfifeoprouce).

9 Is used for separating oil compisnaraccordance with their

boiling temperatures.

10. In the refining column are filled witfuids.
4.The odd word out.

1. refine distil contaminate

2. cool warm heat

3. crude raw refined

4. condense liquefy vaporize

5. remove remain transfer

6. separate divide combine

7. furnace oven refrigerator

8. cut fraction compound

9. vaporize spray solidify

10. product reactant distillate

11. gasoline petrol kerosene

12. rise go up fall

13. light heavy easy

14. bubble boll freeze

5.Complete the expressions with correct form of the word in bold.

1. adistilling column water.

2.hotvapour to oil.

3.to becomposedof hydrocarbons the of ol

4.boiling point to make smb’s blood

5.refining process to plans

6.therising vapours to thia world

7 .to separateby boiling eéction products
8.to condensento liquid steam

9. high temperature to reach a

6.Answer the following questions.

1. What is refining?

2. What principle does distilling column work on?

3.What does the boiling temperature depend on?

4.Why a furnace is a indispensable part of anymagdi process?
5. What are bubble trays filled with?

6.What are the main refining products?

7.What are the main heavy cuts?

8. Which refining product is in most demand?
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7. Trand ate into Russian.

1.

2.

o0k w

~

B pexktudukannoHHO# KOJOHHE Chipas He(PTh pa3iensieTcs Ha pa3IuyHble
KOMITOHEHTBI B COOTBETCTBUHM C UX TEMIEPATYPOMl KUTICHUSI.

Ha HedTenepepabaThiBaroiieM 3aBojie MEPBOM CTaAUEH SBISACTCS
HarpeBaHue HEPTHU B JIEKTPUUECKON €YU, MPU 3TOM OO0JIbIIIAs €€ YaCTh
NEePEeBOUTCS B MapOOOpa3HOE COCTOSIHUE.

3aTem ropsiauii map pacmbUIsSETCs B PEKTUDUKAITMOHHYIO KOJIOHHY .
PexTudukanmonnas KoJOHHA CONEPKUT HECKOIHKO TapETIOK.

[Tapbl MOAHUMAIOTCS B BEPXHIOIO YaCTh KOJIOHHBI U OXJIAXKIAIOTCA.
Oxnakaaroniuecs mapbl KOHISHCUPYIOTCS B KUIAKOCTh HA TapeiKax 1
BBIBOJISITCS] M3 KOJIOHHBI.

Jlerkue dpakiuuu coOMpParOTCs BBEPXY KOJOHHBI U BEIBOSTCS Tpu OoJiee
HU3KUX TeMIepaTypax.

Kepocun konaencupyetcs npu temrneparype 200C,a 6eH3un npu
temmnepatype 150C.

beHsun siBnsieTca NPOAyKTOM NEPETOHKH HEPTH, KOTOPBIN MOJIb3YeTCs
HaMUOOJIBIIUM CIIPOCOM.

Text 2

Cracking Process

A process called cracking is used to make gas&lora heavier cuts. The longer,
less valuable molecules of other cuts are usedaaking stock. Cracking stock is
put into cracking towers at the refinery where higimperatures and pressures and
caustic chemicals split the longer molecules tanf@asoline. There are several
types of cracking, each giving different products:

Steam cracking: The feedstock is preheated , vgsuiand mixed with
steam and then converted at 1250-1400°C to givé lyiglds of low
molecular mass alkenes.

Catalytic cracking : The use of a silica/alumingabtgt enables the cracking
to take place at the relatively lower temperatafesbout 1000°C.
Hydrocracking: The feedstock is mixed with hydrogem pressure of about
80 atm and cracked over a platinum or silica/al@areatalyst. This process
has a high yield of branched alkanes, cyclic alkam®d aromatic
compounds for use in unleaded gasoline(petrol))(943
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1.Match English words with their Russian equivalents.

cracking stock
caustic

split
hydrocracking
alkenes
molecular mass
branched
aromatic
cyclic
unleaded (gas)
yield
steam
catalytic

nap
BBIXO/I

KaTaJUTHYECKUI

MCXOJTHOE KPEKUHT-ChIPhE
apoOMaTUYECKUH
HEATHJIMPOBAHHBIN (OCH3WH)
[Huknuyeckuit
HenpeaebHble  (HEHACHIIIICHHBIC)
yTIE€BOAOPO/IbI,

Onedunsl

Enxui

pacUIEeIUISITh
Pa3BETBJICHHBIN

MOJIEKYJISIpHAs Macca
e IKUI

2. Match the words from column A and B to form word collocation.

A
cracking

molecular
high
branched
aromatic
unleaded
steam
bubble
caustic
platinum

3.The odd word out

1.split

2. valuable

3. mix
4.enable

5.to take place
6. caustic

form
useful
stir
allow
occur

corrosive

B
chemicals
yield
compounds
gasolin
alkenes
cracking
stock
trays
catalyst
mass

pegate
useless

rpa
pretven
Qitit

inert
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7.steam vapour liquid
8.relatively in relation to irrela@vof

4.Fill in the gaps using words from the box and then translate the sentences
into Russian.

feedstock catalyst yield cracking

1.Gasoline can be produce from heavier cuts dyaracess called

2.Using enables the cracking to occwlatively lower
temperature.
3. Hydrocracking includes mixing the with hydrogen at a

pressure of about 80 atm and then cracking it avartable catalyst.

4.Hydrocracking gives a high of brandllkdnes, cyclic alkens
and aromatic compounds for use in unleaded ga&solin

5.Answer the following questions

What definition for cracking process can yougasi?
What is cracking stock?

What types of cracking process do you know?
What is distinctive features of steam cracking?
Describe catalytic cracking.

Describe hydrocracking.

What are the principal products of hydrocragRin

NogRRODME

6.Trand ate into Russian.

1. Tsxenble ppakiuy MOIBEPraroTCs KPEKUHTY € LENbI0 MOTy4YeHus Ooee
JIeTKHX, 00Jiee MOJIe3HBIX MPOIYKTOB.

2. VI3BeCTHBI TpU OCHOBHBIE METO/IbI TIPOBEACHUS MTPOIIecCa KPEKUHTA:
NapoBOil, KATATUTHYECKUIA U THIPOKPEKHHT.

3. YKa3aHHbIE METO/BI PA3INYAIOTCS TI0 YCIOBUSAM HEOOXOAMMBIM JJIS UX
OCYIIECTBIICHUSI.

4. TIpoBeneHue TUAPOKPEKUHTa TpeOyeT BBICOKOE JaBieHue okoso 80atm u
UCTIOJIb30BaHUE KaTaIu3aTopa.

5. Hanbonee mmpoKko UCIONb3yeMbIM SIBISIETCS MPOLIECC KaTaTUTUYECKOTO
KpPEKHHTA.
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Test-papers the second term
Ne 1

1.Trandate into Russan
The Crude Oil Distillation

The crude oil distillation unit ( CDU) is thedirprocessing unit in virtually
all petroleum refiners. The CDU distils the incomiarude oil into various
fractions of different boiling ranges, each dfieh are then processed further
in the other refinery processing units.

The CDU is often referred to as atmosphere digtlaunit because it
operates at slightly above atmospheric pressure.

Below is a schematic flow diagram of a typicalde oil distillation unit.
The incoming crude oil is preheated by exchangieat lwith some of the hot,
distilled fractions and other streams. It is thessalted to remove inorganic
salts(primary sodium chloride).

Following the desalter, the crude oil is furtinerated by exchanging heat
with some of the hot, distilled fractions and oteegeams. It is then heated in a
fuel-fired furnace (fired heater) to a temperatafeabout 398° C and routed
into the bottom of distilled unit.

The fractions removed from the distillation colunat various points
between the column top and bottom are called stde&ach of the sidecuts
(i.e. the kerosene, light gas and heavy gas oigoled by exchanging heat
with the incoming crude oil. All of the fractiorsre sent to intermediate
storage tanks before processed further. (1000)

Ne 2
1.Trandate into Russian

Oil

Oil is usually found in porous rock under adagf impermeable rock which
prevents it from escaping. It can then be reachirdiing .The initial gushing
of oil out of a drill pipe is caused by pressurdhe gas trapped and compressed
immediately above the oil deposits. In time, thisgsure decreases and the oil
has to be pumped to the surface. The crude ogdaisrectly from the wells is
not yet ready for use. It has to be refined. Thst fstage in this process is
fractional distillation in a fractionating colummhose fractions, such as petrol
and kerosene, which are lighter and more volatieye towards the top o the
column before condensing. The heavy residual futHeabase of the column is
extremely impure.

But distillation does not produce enough highdgraetrol to meet today’s
high demand. The petrol offered for sail motoristblend of straight distilled
petrol produced by chemical modification from e@rtof other distillates.
(805)
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3-d term

Text 1
Steam reforming

Steam reforming is a method for producing bgeén or other useful products
from hydrocarbon fuels such as natural gas. Steafiorming of natural gas
sometimes referred to as steam methane reformimR}Ss the most common
method of producing commercial bulk hydrogen asl welthe hydrogen used in
the industrial synthesis of ammonia.

At high temperatures (700-1100°C) and in presenf a metal-based catalyst
(nickel) ,steam reacts with methane to yield canmomoxide and hydrogen.

This is achieved in a processing device calledfarmeer in which steam reacts
with fossil fuel at high temperature. The steamharé reformer is widely used in
industry to make hydrogen.

There is also interest in the development afcimsmaller units based on similar
technology to produce hydrogen as feedstock fol ¢eds. Small-scale steam
reforming units to supply fuel cells are currenthe subject of research and
development typically involving the reforming oftaeal gas but other fuels are
also being considered such as propane and otB&f. (

1.Match English words with their Russian equivalents.

steam reforming napoBoii peopMHHT
to achieve JIOCTUTaTh

reformer pedOpMHUHT-yCTaHOBKA
development pa3paboTka

unit yCTaHOBKa

fuel cell TOILTUBHBINA 3JIEMECHT
small-scale HeOOoJbIION
currently B HACTOSIIEE BPEMS
typically THITUYIHO

research WCCIICIOBAHUE
commercial POMBIIILJICHHBIN
hydrogen BOJIOPO/T

supply IOCTaBJIATh
methane MeTaH

carbon monoxide MOHOOKCH]I yrjepoa
residue 0CaZI0K
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2.Match the words with similar meaning from column A and B.

A B
supply investigation
to yield extensively
to reform small
to produce to crack
industrial alike
common typical
use theme
small-scale valuable
natural to reach
to achieve to apply
subject to provide
useful typical
similar artificial
research to make

3.Fill in the gaps using words from the box and then translate the sentences
into Russian.

steam reforming development methane reformer

1. Is widely used in industry to produygdrogen ,it is also the least
expensive method.

2.Research and concerning with smalésteam reforming units to
supply fuel cells is under way now.

3. At high temperatures and in presence of a catatgstm reacts with
to form carbon monoxide and hydrogen.

4.This reaction is carried out in a processing ckecialled a

5.Additional can be recovered by lowerpemature reaction of carbon
monoxide with steam.
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Answer the following questions

. What is steam reforming?

. What is the main product produced by steam nafoy?

. What can you say about required conditionsdigam reforming?

. What chemical reaction is steam reforming based

. What is the other name for steam reforming?

. What processing device is applied in steamrnafoy?

. Why is there some interest in developing muchllenunit based o the same
technology?

8. What other hydrocarbons can besides used beselbsine to supply fuel cells?

~NOoO ok WNPE

5.Trand ate into Russian.

1 ITapoBoii peOpMHUHT HIUPOKO HCIIOIH3YETCs B TPOMBIIIJICHHOCTH /IS
MIOJTy4eHUsT BOJIOPO/A.

2 Ilpu BBICOKO¥ TeMIlepaType 1 AaBJICHUU B IPUCYTCTBUH KaTalln3aTopa map
pearupyer ¢ METaHOM C 00pa30BaHHEM MOHOOKHCH YTJIepOJia U BOJOPO/Ia,
3.YcranoBka pedopmunra padoraeT npu Beicokoi Temmepatype(700-1000C).
4. HeGomnpIme ycTaHOBKH, PAa0OTAIOIINE HA TOM )K€ MTPUHIIUIIE, MOTYT
MPEICTABIIATh HHTEPEC ISl UCTIOJh30BAHUS B TOTJTUBHBIX DJIEMEHTAX.

Text 2
Shale Oil Processing

Shale oil extraction process decomposes oil shallecanverts its kerogen into
shale o#- a petroleum —like synthetic crude oil. The preces conducted by
pyrolysis ,hydrogenation, or thermal dissolution.

The oldest and the most common extraction methadlvas pyrolysis( also
known as destructive distillation).In this procedsshale is heated in the absence
of oxygen until its kerogen decomposes into conalelesshale oil vapours and
non- condensable combustible oil shale gas. Oibuegpand oil shale gas are then
collected and cooled causing

the shale oil to condense .in addition, oil shatessing produces spent oil shale,
which is a solid residue. Spent shale consists nofganic compounds and
char-carbonaceous residue formed from kerogen. Burriiegchar off the spent
shale produces oil shale ash. Spent shale and a$lalean be used as ingredients
in cement or brick manufacture. (800)
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1.Match English words with their Russian equivalents.

shale oll BKJTIOYATh

extraction pasiiaratb Ha COCTAaBHbBIE YaCTU
convert THIPUPOBAHUE, THAPOTCHU3ALINS
kerogen TEPMHUYUECKHH

pyrolysis JPEBECHBIN YIroJIb
hydrogenation roOproYnid, ONTYMUHO3HBIN CIIaHET]
thermal KEpOTCH

dissolution OTpabOTaHHBIN CITAHEI

involve W3BJICUCHHE

decompose peBpaIlaTh

char pasioxeHne

spent shale UPOJIH3

2.Fill in the gaps using words from the box and then translate the sentences into
Russian.

oil shale  kerogen residue extraction spent shale

1.The composition of the may lend ad@dakevto the extraction
process through the recovering of by-products oialgi ammonia, sulfur, aromatic
compounds, pitch, asphalt, and waxes.

2.The most common method involves psisl
3.In this process decomposes intadilegtmoducts.
4.0il shale processing also produces spent oieskdlich is solid :
5. can be used in production of ceamehbrick manufacture.
3.0dd word out.
1. extraction dissolution depmsition
2. ingredient residue mponent
3. common typical Clssive
4. condense concentrate telilu
5. consist of include xcleide
6. produce form decay
7. heat warm cool
8. decompose dissolute domb
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4.Answer the following questions

What is shale oil processing?

What are the main methods of shale oil procg8sin

Which method is the oldest and the most common?

What can you say about pyrolysis related toesbalprocessing?
What is by-product of shale processing?

What can you say about composition of speneshal

How can oil share ash be produced?

Where can spent shale and shale ash be used?

ONoOUAWNE

5.Trandate into Russian.

1 Ilporecc u3BIeUEHUS TOPIOYETO CIaHIIa OCHOBAH Ha €T0 Pa3jOKEHUH U
IPEBpALICHUH €r0 KEepOoreHa B MPOIYKT MOXO0XHUIl HA CHHTETHUECKYIO CHIPYIO
HEQTh.

2 Iluponu3,ruaporeHu3anus 1 TePMHUIECKOE Pa3IoKeHUE UCTIOIb3YIOTCS B
npoliecce nepepadoTKy FOPIOYero ClaHIa.

3.Campblii pacripOCTpaHEHHBIN METOJ OCHOBAH Ha MHUPOJIK3E.

4.9TOT MpoIeCcC BKIOYAET HArPEBAHUE F'OPIOYETO CJIAHIIA B OTCYTCTBUHU
KHCIIOpOJIa.

5.B aTux ycrnoBusix KEporeH pasziaraeTcsi Ha KOHAESHCUPYIOIIMECS Maphbl
TOPIOYEro ciaHla U HEKOHACHCHUPYIOLUICS TOPIOUYMIA CIIaHIIEBBIN Ia3.
6.3aTeM OHM COOMPAIOTCS U OXJIAKIAKOTCS.

7. OTpaboTaHHBbIN ciaHel NPeACTaBIsAET TBEPAbIA OCAIOK.
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Test-papers for the third term
Ne 1
1. Trandate into Russian
Oil composition

The hydrocarbons in crude oil are mostly a#lsa cycloalkanes and various
aromatic hydrocarbons. While the other organic coumgls contain nitrogen,
oxygen and sulfur,

And trace amounts of metals such as iron, hidopper and vanadium. The
exact molecular composition varies widely from fatran to formation, but the
proportion of chemical elements vary over fairgrnmow limits. Four different
types of hydrocarbon molecules appear in crudeToié relative percentage of
each varies from olil to oil, determining the prdps of each oil.

In the reservoir it is usually found in assbian with natural gas, which
being lighter forms a gas cap over the petroleurd, saline water which being
heavier then most forms of crude oil, generallksibeneath it. Crude oil may
also be found in semi-solid form mixed with samd avater. These oil sands
resources are called unconventional oil to diststyghem from oil which can
be extracted using traditional oil well method<348

Ne2
1.Trandslate into Russian
Grades of oll

Petroleum is used mostly, by volume, for pdg fuel oil and petrol, both
important “ primary energy sources.84 percent by volume of the hydrocarbons
present in petroleum is converted into energy- medls ( petroleum-based
fuels),including petrol, diesel, jet, heating, amither fuel oils, and liquefied
petroleum gas.

Crude oil varies greatly in appearance ddjg on its composition.

The lighter grades of crude oil produce the besitgi of useful products .But as
the world’s reserves of light and medium oil argldeed, oil refineries are

increasingly having to process heavy oil and bitajpsnd use more complex
and expensive methods to produce the productsrezfjiBecause heavier crude
oils have too much carbon and not enough hydrotiEse process generally
involve removing carbon from or adding hydrogenhe molecules, and using
fluid catalytic cracking to convert the longer, maromplex molecules in the
oil to the shorter simpler ones in the fuels. (830)
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4-d term

Text1
Fluid Catalytic Cracking

Fluid catalytic cracking (FCC) is one of theosh important conversion
processes used in petroleum refineries. It is wideded to convert the high-
boiling, high-molecular weight hydrocarbon fractsoof petroleum crude oils to
more valuable gasoline, olefinic gases, and othmtycts.

Cracking of petroleum hydrocarbons was origynalbne by thermal cracking,
which has been almost completely replaced by datalyracking, because it
produces more gasoline with higher octane ratibgldo produces by product
gases that are more olefinic, and hence more viglu#itan those produced by
thermal cracking. The feedstock to a FCC is usudift portion of the crude oil
that has an initial boiling point of 340°C or higha&t atmospheric pressure and
average molecular weight ranging from 200 to 600Bigher.

The FCC process vaporizes and breaks the loagraholecules of the high-
boiling hydrocarbon liquids into much shorter malles by contracting the
feedstock, at high temperature and moderate peesaith a fluidized powdered
catalyst.(900)

1.Match English words with their Russian equivalent.

conversion process TTOGOYHBII MPOTYKT

olefinic OPOIIKOOOPa3HbIi

powered 4acTh

ranging IeperoHKa

portion oJie(pMHOBBIN

fluidize CBIpbe( ISl IPOMBIIIIIICHHOCTH)
byproduct TIOMEIIATh TBEPbIE YACTHIIBI B OBICTPHIA
distillation IIOTOK >KUJIKOCTH HJIH Ta30B, YTOOLI
feedstock o0ecreuuTh UX OBICTPOE MEPEMEIICHUE

yMeHbIIAThCs (B 00beMe, pa3mepe)
petroleum refinery

npoiecc rnepepadboTku

OKTAHOBOE YHCIIO
contract HaxOSMIUNCA B JUAIIa30HE

HEe(DTEOUNCTUTENIbHBIN 3aBO/T
octane rating
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2.Fill in the gaps using words from the box and then translate the sentences into
Russian

powered fluids crude oill ranges

1.In effect refineries use fluidized talsaic cracking to correct the
imbalance between the market demand for gasolidglaexcess of heavy, high
boiling range products resulting from the distitbat of crude oil.

2.The crude oil distillation unit distills the incang crude oil into various fractions
of different boiling each of which arenth@ocessed further in other
processing units.

3.0Il refineries are typically large, sprawling usdrial complex with extensive
piping running through carrying steams of between large chemical
processing units.

4.Most contain small amounts of hydnadfide.
3.0dd word out.
because for into
thus hence nevertheless
boil distill liquefy
contract decrease increase
conversion change stability
fraction bulk portion
Iso almost nearly
rating grade growth
initial original final
fluidize solidify liquefy
replace use instead of apply
produce manufacture break



4. Match words with ssmilar meaning from column A and column B .

A B
distill extensively
widely aliphatic
convert raw
fraction liquid
olefinic transform
crude portion
fluid reasonable
contract transform
moderate confine

5.Answer the following questions.

1.What conversion process is used at the majofripetvoleum refineries?

2.What is feedstock of such a process?

3.What are the products of fluid catalytic cragk?

4.What type of petroleum cracking was used oridyf?al

5. What is the reason is behind replacing thermaadling by fluid catalylic
cracking?

6.Trand ate into Russian.

1.PaznuuHble TeMIiepaTypbl KUIIEHUS IO3BOJISAIOT Pa3esIuTh YIII€eBOJOPOIbI C
HOMOUIbIO AUCTUIUIALIUN.

2 HedTb MOXeT ObITh UCIIOIB30BaHA PA3IUYHBIM 00pa30M, MOCKOJIBKY OHA
COJIEP’KUT YIJIEBOJOPO/IbI Pa3IMYHBIX MOJIEKYJISIPHBIX MAcC, BUJIOB U JITTUHbI
YIJIEpOAHOM JJIMHBI TAKUX KaK MapapuHbl, apOMaTHUECKUE COETMHEHUS,
LUKJIOAJIKaHBbl, aJIKaHbl, AUECHBI U AJIKUHBI.

3.0OKTaHOBOE YHUCIIO MOYKHO YBEJIMYUTH C IOMOIIBIO KATATUTHUECKOTO
pedopmuHra.

4 KoneuyHo¥ cTaauel mpou3BOACTBA OCH3MHA ABIISETCS CMEIIMBAHNUE TOTLITUBA C
pa3IMYHBIM OKTaHOBBIM YHCIIOM.

5.Hedreounmiarommue 3aBo/b1 SABISIIOTCS KpynHbIMH(large scalelipenmnpustusmuy,
KOTOpBIE NepepadaThIBAIOT A0 COTEH Oappesneit Chipoii He()TH B ICHb.
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Text 2
Reactor and Regenerator

The reactor and regenerator are considerbd the heart of the fluid catalytic
cracking(FCC) unit. A typical modern is based upon“side-by side”
configuration.

The preheated high-boiling petroleum feedstockfatua 315 to 430C) consisting
of long-chain hydrocarbon molecules is combinedhwatcycle slurry oil from the
bottom of the distillation column and injected irthe catalyst riser where it is
vaporized and cracked into smaller molecules obuajby contact and mixing

with very hot powered catalyst from the regenerator

All of the cracking reactions take place in theabgt riser within a period of 2-4
seconds. The hydrocarbon vapours “fluidized”gbevdered catalyst and the
mixture of hydrocarbon vapours and catalyst flop#/ard to enter the reactor at a
temperature about 535 °C and a pressure of abo2itohrg. The reactor is a vessel
in which the cracked product vapours are sepafabatthe so-called spent
catalyst by flowing through a set of two stage oyels within the reactor.(856).

1.Match English words with their Russian equivalents.

Slurry oil CyTeHb
configuration @CreH3usl B HEPTEPOIyKTe
recycle BEpTUKAJIbHAsI TPyOa, 10 KOTOPOii

INOAHMUMACTCS KaTaJan3aTop

inject TEYb

catalyst riser COCy/1, EMKOCTh
regenerator KOH(UTYparus
flow BIIyBaTh, BBOJUTH
vessel pereHeparop
stage nepepadbaThIBaTh
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2.0dd word out

inject emit introduce into
crack break unite
powered divided bulk

mixture blend grade
consider assume reject

consist of contain consume
recycle use repgat waste

base upon work on the principle take into consideration
spent used heated
vapour gas liquid

flow upward rise fall

3.Fill in the gaps using words from the box and then translate the sentences into
Russian

vapour fractions configurations lefied
regenerator

1.The spent catalyst flows downward through a ststapping section to remove

any hydrocarbon before the spent catadiysins to the catalyst
regenerator.
2. The flow of spent catalyst to the Is regulated by a slide valve in

the spent catalyst line.

3. petroleum gas is made from propase ga

4.There are many process other #yaoted above.
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5.The vacuum distillation products may also produce that can be
refined into end products such as : spindle oitlusdextile industry ,light
machinery oil, motor oil,Heperennoe macino)and various waxes.

4.Answer the following questions

1.What is the core of fluid catalytic unit?

2.What can you say about typical modern desighetimnit of fluid catalylic
cracking ?

3.What mixture is injected into the catalyst riser?

4. What can you say about the mode of operatigheofeactor in the fluid
catalytic cracking unit?

5. What for two stage cyclones are used withinrdaetor?

6. How much time does it take cracking reactionsdour?

7. n what principle is fluid catalytic cracking lealson?

5. Trandate into Russian.

1. Emxoctu (vesselshis xpaHeHus: CKMKEHHOTO Ta3a UCHOJb3YIOTCS IS
XpaHeHUs TPOoTaHa U APYroro ra30BOro TOIIMBA NPU JABICHUN JOCTATOYHBIM
i coxpaneHus(to maintain) ux B xuakom coctostauu(form).

2. YCTaHOBKY AMCTWJUIALIMU CHIPOM HE(TH 4aCcTO HA3BIBAIOT YCTAHOBKOU
AUCTWUISILIUK MIPH aTMOC(HEPHOM JaBJICHUH TaK, KaKk OHa paboTaeT npu
nasinennn 9yTh(Slightly) Beime armocdeproro gaBieHus.

3. Bce peakiuu KpeKHHra mpoXoAsT B TeueHue 2-4 CEeKyH/I.

4. Katanu3aTop OCTyIaeT B peakTop npu temmeparype okosio 535 T.

5. B peakTope HEQTsIHBIE Maphl, TOJyYEHHBIC B Pe3yJbTaTe KPEKUHTA,
OTJIEJISIFOTCS OT OTPabOTAaHHOTO KaTaanu3aTopa.
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Test-papers for the fourth term
Ne 1

1.Trand ate into Russian
Catalysts

Modern FCC catalysts argery powers with bulk density of 0.80 to 0.96
g/cm “and having a particle size distribution rangingriro 10 to 150pum and

average particle size of 60 to 100 um. The desnghaperation of an FFC unit
is largely dependent upon the chemical and phygcaperties of an FFC
catalyst are:

» Good stability to high temperature and to steam
High activity
Large pore sizes
Good resistance to attrition
Low coke production.
A modern FFC catalyst has four major componenisstaliine zeolite, matrix,
binder and filler. Zeolite is the primary activenggonent and range from about
15 to 50 weight percent of catalyst. The zeolitedusn FCC catalysts is
composed of silica and alumina tetrahedrons witbhe@trahedron having
either an aluminum or a silicon atom at the cornklis a molecular sieve with
a distinctive lattice structure that allows only aertain size range of
hydrocarbon molecules to enter the lattice. Thalgtt sites in the zeolite are
acidic sites providing by the alumina tetrahedr¢867).

Ne2
1. Trandate into Russian
Increasing Efficiencies for Hydrocarbon Activation

Hydrocarbons derived from fossil fuel are theirmsource of energy and raw
material for petrochemicals in the industrial woN&lhen not used in combustion
to generate power and heat , fossil fuels are edfim various petrochemical
transformation processes into purer and highereghproducts.

There are different ways to increase hydrocarbonvexsion efficiency to
minimize carbon oxide emission. In a chemical tfamsation process to form a
desired product, carbon oxides can be emitted bg-@roduct in the chemical
reaction, as a result of the generation of the paveeded to effect the desired
chemical transformation or in generation of reatstaneeded for the reaction
.Increased efficiencies in any of these aspectddv@duce carbon emission.

At present research is under way to reduce carbataming wastes, hydrogen
consumption or wastes, energy required for chentiaakformation. (800)
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Ne3
1. Trandate into Russian
Natural Gas Processing

Natural gas processing consists of the variousdoarbons and fluids from the
pure natural gas, to produce what is known as fpipeguality” dry natural gas.
Major transportation pipelines usually impose fegtms on the make-up of
natural gas that is allowed into the pipeline. Tina&ans that before the natural gas
can be transported it must be purified. In factbasded hydrocarbon known as
natural gas liquids (NGLs) can be very valuablepbyducts of natural gas
processing. These NGLs are sold separately anel danariety of different uses,
including enhancing oil recovery in oil wells, prdmng raw materials for oil
refineries or petrochemical plants, and as sowtesergy.

Actual practice of processing natural gas to Impedry gas quality levels taking
place at a processing plant can be quite complaxusually involves four main
processes to remove the various impurities:

« Oil and condensate removal

« Water removal

» Separation of natural gas liquids

» Sulfur and carbon dioxide removal.(895)
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YcTHasg Tema
Russia

Russia is the largest country in the worlds laimost the size of the USA and
Canada combined. It is about 8,000 kim from Ea$Vé&st and crosses eleven
time zones. Its total area is about 17 min squére Russia is situated both in
Europe and Asia. The Urals are not very high maostaRussia’s largest
mountains, the Caucasus, are on its southern lzor@lee country is washed by 12
seas of 3 oceans: the Pacific, the Arctic and thlanfic. In the South Russia
borders on China, Mongolia, Korea, Kazakhstan, Giaoand Azerbaijan. In the
West it borders on Norway, Finland, The Baltic &atBelarus, Ukraine. It also
has a sea-border with the USA. There is hardlyumiry in the world where such a
variety of scenery and vegetation can be foundethee steppes, plains and forest
tundra and taiga, mountains and hills. There aex @mln rivers in Russia: The
Volga, the Ob, the Amur and others. On the vasitoey of the country there are
various types of climate from arctic in the Nornthsubtropical in the South. In the
middle of the country the climate is temperate ematinental.

Russia is very rich in oil, iron ore, natural gespper, nickel and other mineral
resources.

Russians make up the large majority of the patpart and Russian is the official
language, but there are more than a hundred o#ttienalities, and languages .The
population of Russia is about 145 min people.

Russia is semi-presidential republic. The thbeanches of state power are
legislative, executive and judicial. Each of themcontrolled the President who is
the head of the state.

The legislative power is vested in the Federal Addg. It consists of two

Chambers. The Upper Chamber is The Council of edider The Lower Chamber
is the State Duma. The two Chambers make laws wimigkt be signed by the
President. The President may veto the bill.

The executive power belongs to the governmenthvis headed by the Prime
Minister.

The Crimea became the part of Russia aftereadple referendum for reuniting
with Russia in March 2013.Now Russia is in compidaeconomic and political
situation due to the sanctions laid on the coubyryhe USA and members of the
European Union because of the Crimea and condeomnati Ukraine aggressive
policy toward insurgents on the South-East of Wiaa
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