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NMPEAUCIIOBUE

JlanHoe yueOHOe nocoOue npeaHa3HayeHo AJisl CTYAEHTOB, 00yYaroluXCcs
no HanpapieHusMm 18.03.01 (240100) «Xumuueckas TexHosorus», 18.03.02
(241000.62) «2OHepro- u pecypcocOeperaromue mpoiecchl B XMMUYECKOU TeX-
HOJIOTHH, HEPTEXUMUU U OMOTEXHOJNOTUU (MPOdUIb — MAIIWHBI U aNapaThl
XUMHYECKUX Mpou3BoAcTB)», 15.03.02 (151000.62) «TexHomornueckue mauu-
HBI U obopynoBanue (mpodunb — obopynoBanue HedTerazonepepaboTKN)y,
15.04.02 (151000.68) «Texnomornueckrue MaiuHbl 1 000pyAoBaHue (IIporpam-
Ma — o0opyaoBaHue HedrerazonepepabOTKH)», a TaAKKE CTYJACHTOB CIEIUATb-
Hoctu 45.05.01 (035701) «IlepeBon u mepeBojoBencHUE». B mocobuu mnpu-
BOJSITCSl ONKUCAHUSI TEXHOJIOIMUYECKUX IPOLIECCOB U YCTAHOBOK, IPUMEHSIEMBIX
Ha HedTenepepabaThIBAIOMINX 3aBOaX. TEKCThI MOCOOMS B3ATHI U3 OPUTHHAIb-
HOU CeIMaIbHON JTUTEpPaTyphl U OTJIMYAIOTCS BHICOKOM CTENEHBIO MH(OpMAIIH-
OHHOM HACBIIIEHHOCTH.

[enb mocoOusi — MOMOYb CTYJEHTaM YCBOUTH TEPMHUHOJIOTUYECKUA MHUHU-
MyM, HEOOXOUMBIH Il MOHUMAaHUS U MEepeBojia HayYHO-TEXHUYECKON JIUTepaTy-
peI 1o gaHHOM Temaruke. [locodue coctout u3 10 pazaenor (Units), mocBsIeH-
HbIX OTJAEJIbHBIM TeMaM. B KaknIplii pa3fen BXOAUT OJWH WM JBa TEKCTA AJIS
JMHTBUCTUYECKOTO aHAIM3a W IEPEBOJAA, MPEATEKCTOBBIE M IMOCIETEKCTOBBIE
ynpakHeHus. B koHile mocoOus mpeasiaraeTcsi KpaTKU aHTIIO-PYCCKUM TepMU-
HOJIOTMYECKHUI CIIOBAaph U OAUMHHAALATH NPUIIOKEHUN, MaTEpUall KOTOPBIX Ipe-
[10/1aBaTeNIb MOXKET MCIOJB30BATH I10 CBOEMY YCMOTPEHHUIO.

Ilenp mpearekcToBbIX yrnpaxHeHuil (Pre-text activities) — moaroroBka
JIEKCUYECKOM 0a3bl K IaHHOW TeMe, aKTUBHOE OBJIAJICHUE HAyYHO-TEXHUYECKOM
TEPMHHOJIOTHEN C YYETOM HCIOJb30BAHUS PA3JIMYHBIX CIIOBAPEU M CIIPAaBOYHOMN
muteparypsl. [locnerexcroBeie ynpaxkHenus (Exercises) HampaBieHbl Ha 3a-
KpeIUIeHUE JIEKCUYECKOro Marepuaina, MpPEeoJ0JeHUE SI3bIKOBBIX TPYIHOCTEM,
XapaKTEPHBIX JJIS S3bIKa HAYYHO-TEXHUYECKOH JIUTEPATYPHI.

CrnoBapb OCTpOEH B aipaBUTHOM MOPSIIKE, TEPMUHBI U (hpazeonoruye-
CKHME€ COYETAaHHs MPUBOJATCA B HEM B TOM 3HAY€HUHU, B KOTOPOM OHM YyHOTpeO-
JIEHBI B TEKCTaX MOCOOMUS.

B npunoxenun 1 mpencraBieHsl OCHOBHBIE CIIOBOOOpa30BaTeIbHbIE MO-
JIEJIM aHIJIMMCKOTO si3bIKa. [IpuitoxkeHue 2 3HaKOMHUT CO CIHCKOM HEINpPaBUJIb-
HBIX raroios. [Ipuioxenue 3 pekoMeHyeTcsl UCI0JIb30BaTh ISl 3aKPETUICHHUS
rpaMMaTHYEeCKUX HaBBIKOB. B mpuioxeHusx 4 1 5 npuBeAeHb Hanbosee 4acTo
BCTPEYAIOIINECS B TEKCTaX COKPALIEHUSI U HEOUEBUHBIE Pa3MEPHOCTU COOTBET-
cTBeHHO. [Ipunoxenune 6 COmepKUT cBeleHUs 00 aHHOTHPOBaHHH, pedepupo-
BAHWM U PELICH3UPOBAHUMN HAYYHO-TEXHUYECKOM JINTEpaTypsl. B npuioxennn 7
MO>KHO O3HAKOMHUTBCS ¢ MH(popMaleil 00 0COOEHHOCTSIX MEPEBOAa PEKIAMHBIX
TEKCTOB U CAMUMHU TEKCTAMHM, B3ATHIMU U3 CIELUUATIU3UPOBAHHBIX KypHaiIoB. B
NPWIOKEHUU § MpeiaraloTcsi JOMOJHUTEIbHbBIE TEKCTHI JIJIS MEepeBOja, aHHO-



TUPOBaHUS, peEePUPOBAHKS W PEIECH3UPOBAHUS. YTPAKHECHUS I KOHTPOJISA
HABBIKOB MTMCHMEHHOTO TIEPEBOJIa MPECTaBICHBI B TpwiokeHuu 9. [lpumoxe-
Hue 10 BKJIIOYACT KypHAJIbHBIC OJOKM HOBOCTEH, IMOCBSIICHHBIE MPOOIeMaM
HeTETra30BOM OTPACIIH, KOTOPbIE MOXKHO HCIOJIB30BaTh HA 3aHATHUAX JUIS Tpe-
HUPOBKH YCTHOTO TOCJIEIOBATEIILHOTO MEPEBO/Ia C aHTJIMKUCKOTO SI3bIKa Ha pyc-
CKUH WM TiepeBojia ¢ Jucta. B mpumoskenuun 11 MoxHO HaiiT o0mue TpedoBa-
HUS K aJICKBATHOMY TIEPEBOJLY.
JlanHoe yyebHoe mocodue paccuntano Ha 50-60 4 ayAuTOpHOM paboOTHI.

UNIT 1
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

electric desalting unit, high content, cause (v), cause great losses, refinery,
handle (v), deposit, still and heat exchanger tubes, process (v), affect (v), heat
transfer, rate, vessel, valve, fuel consumption, loss in capacity, finished product
manufacturing cost, processing unit, ash, residual, utilization, petroleum, purifi-
cation of crudes, purify, refining (n), dehydrate, engineering and economic
calculations, expediency, application, volume, a set of settling tanks, settler,
quality.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) refinery; 2) heat exchanger; 3) heat transfer; 4) fuel consumption;
5) expediency; 6) purification of petroleum; 7) finished product; 8) loss; 9) de-
posit; 10) still tubes.

B. 1) rotoBblii IpoyKT; 2) ouncTKa HeTH; 3) pacxon ToIuMBa; 4) Ten-
jonepenaya; 5) TermooOMeHHUK; 6) HedTenepepadaThIBalONIN 3aBO; 7) MOTe-
ps; 8) otnoxenue; 9) TpyOs! neyeit; 10) nenecoodpa3HOCTb.

3. Find the proper English equivalents (B) for the following Russian terms
(4).

A. 1) xmanan; 2) cocyn; 3) KauecTBo; 4) OCTATOYHBIN; 5) OTCTOWHUK;
6) HedrenepepadboTka; 7) ycTaHoBKa; 8) TommmBo; 9) pacxom; 10) mpousBoau-
TEIbHOCTb.

B. 1) fuel; 2) settling tank; 3) vessel; 4) consumption; 5) valve; 6) capaci-
ty; 7) residual; 8) refining; 9) unit; 10) quality.



4. Find the proper definition.

1) Settling tank. 1) The process of losing water.

2) Desalting. 2) A factory for the purification of some crude ma-
3) Dehydration. terial, such as ore, sugar, oil, etc.

4) Refinery. 3) The process of removing salts.

4) A tank where deposits are settled.

5. Translate and memorize the following words and their derivatives (for
reference see Appendix 1).

salt (n) — salt (v) — desalt — salted — desalted

electric — electrician — electricity — electrification — electrify — electrified

fine (adj) — fine (v) — refine — refined — refinery

consume — consumer — consumption — consumed

pure — impure — purity — purify — purification — purifier

Text 1
ELECTRIC DESALTING UNIT

It is generally known that high content of salt and water in the crude oil
causes great losses to refineries handling such crudes.

Salts give deposits in still and heat exchanger tubes, where high salt con-
tent crudes are processed, thus considerably affecting the heat transfer rate and
causing corrosion of vessels, machinery, valves and pipes as well as increased
fuel consumption, loss in capacity of the processing units, and great increase of
finished products manufacturing cost. Apart from this, increased ash content in
residual products makes their full utilization a difficult and sometimes even im-
possible thing.

Considering all said above, particular attention has been paid by the petro-
leum industry during the last years to problems involved in purification of
crudes before refining. Electric dehydrating and desalting processes became
widespread as a result.

Operating practice as well as repeated engineering and economic calcula-
tion have confirmed the expediency of thorough preparation of crudes in refiner-
ies.

The electric desalting unit described below is a most modern type having
recently found a wide application.

The unit comprises two spherical electric dehydrating tanks of 600 cu. m
volume each and a set of settling tanks. It can operate either in two or in three
stages, depending on the quality of the crude to be handled.



EXERCISES
1. Translate Text 1 in written form.

2. Fill in the blanks with the proper word or word combination given be-
low. Indicate your choice by letters. Translate the sentences.

1) High contents of salt and water in the crude oil cause great ... to refin-
eries. 2) Salts give ... in still and heat exchanger tubes. 3) The unit comprises
two spherical electric dehydrating .... 4) The ... of each tank is 600 cu. m.
5) Particular ... has been paid by petroleum industry to this problem. 6) Salts
cause ... of vessels.

a) tanks, b) losses, c¢) attention, d) deposits, ) volume, f) corrosion.

3. Translate the following passage from Russian into English without a
dictionary.

JlanHast 31MeKTpooOeccoNrBaroiasl yCTaHOBKAa MPUMEHSIETCS HEmocpe-
CTBEHHO Tiepe]] mepepabOTKOM ChIpOi He(TH, MOCKOJIBKY OTIIOKEHHUS COJCH B
TpyOax SBISIOTCS MPUYNHOW BOSHUKHOBEHHUS KOPpO3uu oOopymoBaHusi. Kpome
TOT0, HAJIMYHE COJICH BBHI3BIBACT MOBBIMICHHBIA PAcXoj] TOIUIMBA M CHIKCHHE
MIPOU3BOUTEILHOCTH TEXHOJIOTHYECKUX YCTaHOBOK. HemasioBakHOe 3HaUeHHE
JUTsl pabOThl YCTAHOBKM UMEET M KauecTBO HeTH, MOJjIexKatiel nepepadoTke.

PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

flow diagram (flow sheet), storage tank, steam heater, injection, stream,
demulsifying agent (demulsifier), sediments, caustic solution, controlled-volume
feed pump, distribution heads, clearances, high-potential electrostatic field, pre-
cipitation space, release, suction side of a pump, strainer, drainage system, pres-
sure, maintain, combined operation, intermediate rundown tank, rest (v), design
(v), support (n), composition, surface, initial contamination, treat (v), traces,
washing (n), grade.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) washing; 2) grade; 3) precipitation space; 4) distribution heads;
5) injection; 6) suction; 7) maintain; 8) steam heater; 9) flow diagram; 10) re-
lease.



B. 1) 30Ha otcros; 2) pacnpenenuTeNbHble TOJOBKH; 3) BCACHIBAHUE;
4) BBezieHUE; 5) MOAJIEPKUBATh; 6) MapoOBOM MOAOTpPEBATElb; /) TEXHOJIOTHYE-
ckas cxema; 8) copacbiBaTh; 9) mpomeiBka; 10) coprt.

3. Find the proper English equivalents (B) for the following Russian terms
(A).

A. 1) cnenpr; 2) BBenenue; 3) punbtp; 4) moTok; 5) pactBop; 6) KaHaIU-
3anus; 7) naBienue; 8) map; 9) oopadorka; 10) pesepByap.

B. 1) stream; 2) steam; 3) traces; 4) solution; 5) drainage system; 6) pres-
sure; 7) injection; 8) strainer; 9) tank; 10) treatment.

4. Find the proper terms for the following definitions.

1) A substance which breaks emulsion into its constit- 1) Corrosion.

uents. 2) Demulsifier.

2) A process in which a solid, esp. a metal, is eaten 3) Electric dehydrator.
away and changed by a chemical action, as in the oxi-

dation of iron in the presence of water by an electrolyt-

1c process.

3) The main part of the electric dehydrating unit.

5. Translate and memorize the following words and their derivatives (for
reference see Appendix 1).

inject — injection — injector — injected

distribute — distribution — distributor — distributorship — distributable —
distributional — distributive — distributing — distributed

combine (v) — combine (n) — combination — combinative — combinatorial —
combined

compose — composer — composition — composite — composing — com-
posed — composedly

contaminate — contamination — contaminant — contaminated - contaminat-
ing

treat (v) — treat (n) — treatment — treatable — treatability — treated

Text 2
FLOW DIAGRAM OF ELECTRIC DESALTING UNIT

The flow diagram of an electric desalting unit acting in three stages bases
on the following.

Crude oil flows along pipes from the storage tanks to the suction side of a
crude pump, which delivers it through strainers into a heat exchanger group.



In the latter the crude is heated to 60 °C or 70 °C by the utilization of the
heat contained in the desalted crude.

From the heat exchangers the crude continues its flow into steam heaters,
where its temperature is raised to 110 °C or 115 °C on account of steam.

Provisions are made for injection of water into the crude stream after the
heaters, if necessary. Not only water but also demulsifying agent can be intro-
duced in the above points.

The crude oil, water, and demulsifier mixture leaving the heaters is di-
rected into horizontal settling tanks where part of the water with salts dissolved
in it and most of the sediments fall out. The crude, having partly rejected its wa-
ter and sediment in the settlers, flows then into a line where a caustic solution
and, if necessary, hot water and demulsifier are added to it. The caustic is deliv-
ered in the required proportion by a controlled-volume feed pump.

Now the crude mixed with water, caustic, and demulsifying agent enters
the spherical dehydrating tank through three distribution heads opening into
clearances between electrode pairs.

The crude stream passing between the electrodes is subjected to the effect
of a high-potential electrostatic field after which it enters a precipitation space.

The water with the salts dissolved in it settles at the tank bottom, whereaf-
ter it is released into the drainage system.

A pressure within 5 and 6 kg per sq. cm and a temperature about 112 °C
are maintained in the electric dehydrating tank.

A pipe transfers the partly desalted and dehydrated crude accumulating in
the top portion of the sphere into the second electric dehydrating tank. Fresh hot
water and, if necessary, caustic solution and demulsifier are injected into the
transfer pipe. The finally dehydrated and desalted crude leaving the secondary
dehydrating tank passes through heat exchangers and coolers into a purified
crude storage tank.

The capacity of the desalting unit of the recommended type is 2 million
tons per year.

So, for instance, if the crude to be treated contains about 2000 mg of salt
per litre and about 3 per cent of water, the desalting process will reduce the salt
content to 10 or 30 mg per litre and the water content to 0.2 per cent or less,
down to traces.

The water requirements for crude washing reach 10 per cent of the crude
quantity handled. About 10 g of 92 per cent caustic solution are required per ton
of crude oil. Superior grade demulsifying agents are then necessary in quantities
as small as several grammes per ton of crude handled.



EXERCISES

1. Translate Text 2 in written form and make a plan expressing the main
idea of each logical part.

2. Memorize the names of equipment used in the text “Electric Desalting
Unit”, use them in phrases and sentences of your own. Translate your phrases
and sentences into Russian.

pump — Hacoc, strainer sets — ¢puiabTpbl, heat exchangers — ternnooomeH-
HUKH, steam heaters — mapoBble mojorpesarenu, settling tank — oTcTONHUK,
electric dehydrating tank — snekrpoaeruaparop, cooler — Xon0AUIBHUK, storage
tank — pe3epByap AJig XpaHEHHUS.

3. Give synonyms to the following words: application, processing, injec-
tion.

4. Use the English-English dictionary and explain the meaning of the fol-
lowing verbs (provide examples with them).

flow, deliver, heat, continue, raise, introduce, direct, fall out, add, enter,
subject, settle, inject, pass.

5. Translate the following into English.

1) TexHOJOTMYECKas CXeMa DJIEKTPOOOECCONMBAIOIIEH YCTAHOBKH; 2) 3a
CYeT mnapa; 3) TOpU30HTAIbHBIE OTCTOMHUKH; 4) 3JIEKTpUUYECKOe / DIIEKTpOCTa-
TUYECKOE T0JIE; 5) OCYILIUTENbHAS CUCTEMA, PeHaXk; 6) pe3epByaphl IS XpaHe-
HUs1 00eccoreHHoM HeTH; 7) TPOU3BOAUTEILHOCTh arperaTta / yCTaHOBKH.

6. Translate the following sentences into English.

1) Ceipas HedTh TeueT 1o TpyobompoBoay. 2) OHa HarpeBaeTcs 10 OIpe-
neneHHor temneparypsl. 3) Temmepatypa noBbimaercs 10 100 rpamycoB 1o
[enscuro. 4) Jleamynbratop BBOAUTCS B KUJKOCTh. 5) PacTBop KaycTthueckoit
compl 00aBisieTcss B TepepadaThiBA€MOE CHIPhE B 3aJJaHHOM KOJMYECTBE.
6) Cmech nocrynaer B 3nekTpoaeruaparop. 7) [IoTok mpoxoauT Mexay 3JeK-
TPOJaMHU.

7. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student I translates Student 2’s answer. Take turns.

1) What is the crude temperature in steam heaters? 2) What mixture is di-
rected into horizontal settling tanks? 3) What 1s the caustic delivered by?
4) Where does the water with the salts dissolved in it settle? 5) What pressure
and temperature are maintained in the electric dehydrating tank? 6) The capacity
of the desalting unit is 2 million tons per year, isn’t it? 7) Is 10 or 15 g of 92 per
cent caustic solution required per ton of crude oil?

10



UNIT 2

PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

yield, fuel, lubricating oil, atmospheric and vacuum crude distillation unit,
two stage distillation unit, light distillates, equipment, automatic equipment, run
(v), rerun (n), caustic washing, processing section, feed stock, asphaltic residue,
caustic treatment outfit, investment cost, heat recovery, manpower, reduction,
naphtha, blending stock, reduced crude, conversion, finished lubricating oil
grades, intermediate tankage, trouble free operation, value, charge stock, bot-
tom, bottom product.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) conversion; 2) charge stock; 3) equipment; 4) manpower; 5) invest-
ment cost; 6) heat recovery; 7) rerun; 8) fuel; 9) lubricating oil; 10) asphaltic
residue.

B. 1) o6opynoBanue; 2) MHBECTUIIMOHHBIC PACXOAbI; 3) 00CTyKMBAIOIITUI
nepcoHan; 4) ryapoH; 5) mpeBpaiieHue; 6) cMa3zodyHOe Macio; 7) TOIUIMBO;
8) moBTOpHAs neperoHka; 9) pereneparnus teria; 10) 3arpyska.

3. Find the proper English equivalents (B) for the following Russian terms
(4).

A. 1) 6eH3uH; 2) AUM3eNbHOE TOTUIMBO; 3) aBUAIIMOHHOE TOIUIMBO; 4) Mpo-
U3BOJICTBO; 5) OpraHWYecKkuil cuHre3; 6) atMochepHblid; 7) BaKyyMHBIH; 8) me-
peronka; 9) crabunuzarus; 10) sxkoHOMUS.

B. 1) stabilization; 2) vacuum; 3) distillation; 4) economy; 5) production;
6) gasoline; 7) organic synthesis; 8) atmospheric; 9) aviation fuel; 10) diesel fuel.

4. Find the proper terms for the following definitions.

1) Asphaltic residue. 1) The bottom product of atmospheric distillation sec-
tion.

2) Reduced crude. 2) Petroleum before it has been refined.

3) Primary distillation. 3) The bottom product of vacuum distillation section.

4) Crude (oil). 4) The initial step in all refineries.

5. Provide verbs the following nouns are formed from (for reference see
Appendix 1). Translate your verbs into Russian, trying to find as many meanings
as you can. Use them in phrases or sentences of your own.

distillation, equipment, rerun, washing, processing, treatment, investment,
recovery, reduction, blending, conversion, operation.

11



Text 1

ATMOSPHERIC AND VACUUM CRUDE
DISTILLATION UNIT

Petroleum refineries can be designed with various processing tendencies,
such as fuel production, with a yield of automotive, aviation, and diesel fuels, or
combination fuel and lube oil production in which lubricating oils are obtained
along with fuels. Organic synthesis processes are applied in some refineries, es-
pecially in large ones.

Primary distillation of petroleum crudes is the initial step in all refineries,
apart from the crude purification process. Such distillation is accomplished in
atmospheric and two-stage crude distillation units.

Two-stage distillation units can be applied for various crude types. The
process equipment of such units is designed for handling not only ordinary but
also highly sulphurous crudes. The total yield of light distillates mounts to with-
in 50 and 53 per cent.

The equipment set applied in the units provides for stabilization and rerun
of gasoline, caustic washing of all light products, preparation of the necessary
chemical solutions, etc.

The following are the main processing sections of a typical two-stage
crude distillation unit:

1. Atmospheric distillation section for primary distillation of crude oil and
production of gasoline, naphtha, kerosene, and diesel fuel blending stock. The
bottom product is reduced crude.

2. Vacuum distillation section where the reduced crude is subjected to fur-
ther processing in order to obtain either oil distillates suitable for conversion into
finished lubricating oil grades or in a wide fraction used as feed stock for cata-
lytic cracking units. Asphaltic residue is here the bottom product.

3. Stabilization and rerun section for separation of light volatile hydrocar-
bons and production of finished distillates.

4. Caustic treatment outfit for light distillates.

The above combination of several processes in a single unit permits to cut
down the investment cost and to achieve high economy in operation by virtue of
heat recovery and utilization of heat exchange, accompanied by bringing down
the operating manpower to a minimum and by considerable reduction of inter-
mediate tankage and piping length.

Up-to-date instruments and automatic control equipment are widely used
in these distillation units.

It should be borne in mind that reliable and trouble-free operation of these
units calls for charge stock containing not more than 50 mg of salt per litre. If
the salt content exceeds this value, the crude to be handled should undergo a
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pre-refining purification process in special dehydrating and desalting units
where it loses its salt, water and sediment, before it is delivered to the two-stage
distillation unit.

EXERCISES
1. Translate Text 1 in written form.

2. Understanding words. Refer back to the text “Atmospheric and vacuum
crude distillation unit” and find synonyms to the following words. The number
in brackets stands for the corresponding paragraph. Translate the words.

1) different (1); 2) trends (1); 3) got (1); 4) used (1); 5) particularly (1);
6) cleaning (2); 7) kinds (3); 8) created (3); 9) usual (3); 10) initial (6); 11) fit
(7); 12) broad (7); 13) some (10); 14) allows (10); 15) reduce (10); 16) work
(10); 17) application (10); 18) personnel (10); 19) modern (11); 20) it should be
remembered (12); 21) comprising (12).

3. Find “false translator’s friends” in the text “Atmospheric and vacuum
crude distillation unit” and provide their Russian equivalents, taking into ac-
count the context.

PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

sulphur, sulphurous, prevent, hydrochloric, fraction, battery, tower, strip-
ping tower, primary tower, vapour, overhead vapour of the secondary tower, top,
coil, submerged coil-type condenser and cooler, reflux, intermediate (circulat-
ing) reflux, top (live) reflux, fired tube heater, lower portion, stabilizer, live
steam, fluid, side cut, two-stage ejector, non-condensable gases, simple recipro-
cating pump, preheater, narrow boiling range cut.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) condensate; 2) primary products; 3) treating section; 4) stripping;
5) tower top; 6) hydrocarbons; 7) reflux; 8) coil; 9) cooler; 10) high sulphur con-
tent.

B. 1) otnapka; 2) yriieBoiopoibl; 3) BBICOKOE COAEpI)KaHUE cepbl; 4) Oopo-
IICHUE; 5) 3MEEBHK; 6) XOJOIWIBHHK; 7) BEpXHsIsl 9aCTh KOJOHHBI, 8) TIepBHY-
HBbIC IPOAYKTHI; 9) KoHAeHcaT; 10) OYNCTHOE OTACICHUE.
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3. Find the proper English equivalents (B) for the following Russian terms
(4).

A. 1) xosionHa; 2) moroH; 3) BepxHee opolieHue; 4) OCTphIi map;
5) 4dactp; 6) KOHAECHCATOP; 7) MOAOTPETOE ChIPhE; 8) KUIKOCTh; 9) BEIMUMHA;
10) nurpouH, HadTa.

B. 1) condenser; 2) cut; 3) tower; 4) preheated crude; 5) fluid; 6) value;
7) naphtha; 8) top reflux; 9) live steam; 10) portion.

4. Find the proper terms for the following definitions.
1) Caustic solution. 1) A substance formed by condensation, such as a liquid

2) Condensate. from a vapour.
3) Reflux. 2) Liquid used to prevent hydrochloric corrosion.
4) Condenser. 3) An apparatus for reducing gases to their liquid or sol-

id form by the abstraction of heat.
4) A part of the product that returns to the tower to sup-
port distillation.

5. Study exercise 1 once again and find words formed by affixation, in
particular, by means of prefixes, i.e. affixes which occur before the root of a
word (e.g. unreal, disobey, overdo, etc.) Explain the meaning of these prefixes
and provide more examples with them (for reference see Appendix 1).

Text 2

SECTIONS OF TWO-STAGE CRUDE
DISTILLATION UNIT

ATMOSPHERIC SECTION

A total light distillate yield within 50 and 53 per cent, including motor
gasoline, kerosene, and diesel fuel, can be obtained in the atmospheric section
from desalted sulphurous crudes.

Special charge pumps deliver the desalted crude in two parallel streams
into a heat exchanger battery. Caustic solution is injected into the charge pump
suction line to prevent hydrochloric corrosion. The heat exchangers preheat the
crude to 200 °C or 220 °C.

It can be seen from the crude distillation unit flow diagram that the pre-
heated crude flows in a single stream into the primary (gasoline) tower where it
loses its light fractions. The vapour leaving the tower top with a temperature of
102 °C is directed into a submerged coil-type condenser and cooler, whereafter
it arrives in a rundown tank.

Part of this product returns into the primary tower as a reflux.
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The bottom product of the primary tower, having a temperature of 200 °C,
1s pumped in two parallel streams into the atmospheric fired tube heater where
its temperature is brought up to 320 °C. Then it is directed into the lower portion
of a secondary tower.

Part of the hot oil returns to the primary tower to maintain there the re-
quired temperature. The overhead vapour of the secondary tower passes a sub-
merged coil-type condenser and cooler after which it is delivered into a rundown
tank. A pump returns some of the overhead condensate into the secondary tower
top as a reflux fluid. The remainder flows into the stabilization section of the
unit. Intermediate (circulating) reflux is also used in the secondary tower apart
from the top (live) reflux.

Three side streams are obtained from the secondary tower through a three-
sectional stripping tower. Live steam is here used for stripping the bottoms and
side cuts of lighter hydrocarbons.

The bottom product of the secondary tower, which has a temperature of
310 °C, is pumped in two streams through the fired tube heater of the vacuum
section, whereafter it continues its flow into the vacuum tower.

The side streams of the second tower, having passed the three sections of
the stripping tower, run first through heat exchangers, then through cooling
coils, into the treating section tanks to be washed with caustic.

VACUUM SECTION

Four lube oil fractions can be obtained in the unit from the secondary
fractionating tower bottoms (reduced crude). About 28-30 per cent of the crude
charge leave the distillation section in the form of residuum. A wide boiling
range fraction can be obtained, if desired, which can be effectively used as feed
stock for catalytic cracking units. It can be seen from the flow diagram that sec-
ondary tower bottoms are pumped in two parallel streams through the fired heat-
er, where their temperature is raised to 420 °C after which they enter the vacuum
tower. A vacuum of 60 mm mercury absolute is maintained here. A constant
temperature of 385 °C is kept at the tower bottom, and 125 °C at the top. Steam
is supplied into the tower bottom end. Overhead pipes conduct the steam, de-
composition gases, air, and small quantities of petroleum vapours into the baro-
metric condenser.

Two-stage ejectors remove the non-condensable gases from the baromet-
ric condenser.

Side streams produced in the vacuum tower, if the unit is set up for lube
oil processing, leave the tower and are sent through heat exchangers and con-
densing and cooling coils to tanks.

The vacuum tower product (heavy residuum) is sent through a heat ex-
changer and cooler into the tankage by a simple reciprocating pump.
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STABILIZATION AND GASOLINE RERUN SECTION

To produce finished gasoline, the overhead distillate of the primary frac-
tionating tower is pumped into a stabilizer working under a pressure of 10 kg per
sq. cm. The stabilizer bottom temperature (160 °C) required for stabilization
process 1s maintained by means of a preheater in which the product is heated by
steam. Stabilized gasoline leaving the preheater flows through heat exchangers
and through a cooler to the caustic treatment section, whereafter it is directed in-
to the finished product storage tanks.

The stabilizer overhead vapours are condensed and cooled in tubular con-
densers and coolers, respectively, and land in a rundown tank, from which some
of the liquid product is used for reflux purposes, the remainder being collected
in liquid petroleum gas storage tanks.

If narrow boiling range cuts are to be produced, the stabilizer bottoms can
be rerun in a special small fractionating tower.

Caustic treatment of the distillation products is effected in horizontal set-
tling tanks designed to work under pressure. An injector is used for circulation
of the caustic. The caustic content in the tanks may be brought up to 30 per cent
of the total tank volume.

EXERCISES
1. Translate text 2 in written form.

2. Translate the following sentences into English.

1) PactBOp 1mien0un BBOJAT B MPUEMHYIO JIMHUIO ChIPhEBBIX HACOCOB C 1ie-
JbI0 TpeAoTBpanieHus: koppos3uu. 2) Ilapbl HampaBisrOTCsS B KOHAEHCATOP-
XOJIOAWJIBHUK NOrpy>kHOro tuma rnpu temnepatype 102 °C. 3) Huwkauil npoaykT
nocrymnaer B TpyOuaThiii mojgorpeBareib. 4) [Tomumo BepxHero (0cTporo) opo-
IIEHHS, BO BTOPOH KOJOHHE IPUMEHSETCS MPOMEXYTOUHOE (LUPKYJISALHUOHHOE)
opomieHue. 5) OcTatok MpoayKTa U3 BTOPOW KOJOHHBI POKauMBaeTcs B TPyO-
4aThlil IOJOIPEBATENIb BAKYYMHON YaCTH YCTaHOBKH.

3. Translate the following texts into English.

A. IIpon3BouTENHLHOCTh JAHHOW YCTAHOBKH, O0BEUHSIONICH HECKOIBKO
IpoLECCOB, — 6 MJIH T cbipoii He(dTH B rof. C TOUKHM 3pEHUS] 3KOHOMUKHU cOYe-
TaHWE HECKOJBKUX IPOLIECCOB B OJHOM YCTAHOBKE ITO3BOJIAET CHU3UTH Kalu-
TaJbHbIE 3aTPaThl U JOCTHYh BBICOKMX 3KOHOMMYECKHX MOKa3zaTejed 3KCIuTya-
TAIMOHHOM pabOTHI 32 CUET PEreHepaly Teria U UCTOIb30BaHUS TEII000Me-
Ha. C e€ MOMOILBbIO MOXHO TepepadaThiBaTh pa3iMYHblE HEPTH, B TOM YHUCIE
BBICOKOCEpHUCTBIC. OOUIUI BBIXO/ JIETKUX TUCTUWILISATOB cocTaBiisieT 50-53 %.
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B. Eciiu HeoOxoaumo niepepaboTarh TSKEIYH HEPTh UK MOJYyUYUTh B pe-
3yJabTaTe NEpepabOTKU ChIPhS TOJBKO OTPAHHMYEHHOE KOJUYECTBO CBETJIBIX
HeTenpoaykToB (OEH3MHA, JTUTPOUHA, KEPOCHHA U JAU3EIBLHOI0 TOIUIMBA) MPU
00JIbIION TOTPEOHOCTH B TOILIMBE MPUMEHSIETCS 000pyAOBaHKE il aTMOcdep-
HOU neperoHku HegTu. Takue yCTaHOBKH MOTYT IPOU3BOAUTH OT 0,5 MIIH T 10
3 MJIH T CBIPBS B TO/I.

4. Write out the italicized polysemantic words and consult a dictionary for
their meaning. What grammar problem of translation can you point out in all
the sentences? Translate them into Russian (for reference see Appendix 3).

1) The side streams to be washed with caustic run into the treating sec-
tion. 2) Live steam is used to strip the bottoms of light hydrocarbons. 3) The
crude to be handled should undergo a pre-refining purification process. 4) The
settler is designed to allow settling time from 20 to 60 minutes. 5) To assure
good contact between the water and the crude, they are passed through a mixing
valve to form an emulsion. 6) The impurities to be removed from the crude oil
are carried off with water.

UNIT 3
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

boiler fuel oil, straight-run, low-pressure flash chamber, delayed cracking,
submerged tubular condenser, shell-and-tube cooler, aim product, by-product,
process conditions, prolonged continuous operation, remainder, gas plant, octane
number, T. E. L., motor method, installation cost, high efficiency electrically
driven centrifugal pumps, piping length, convection coils, fractionating column,
deethanizer, dry gas, unit boundaries.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (4).

A. 1) thermal process; 2) flow transmitter; 3) servicing; 4) preheater;
5) reciprocating pump; 6) hot-residuum heat exchanger; 7) heavy oil heater;
8) straight-run residuum; 9) shell-and-tube cooler; 10) gas plant.

B. 1) momorpeBarens; 2) oOcimyXuBaHuE; 3) TEPMHUECKHI MPOIIECC;
4) pacxomoMmep-IaTyuK; 5) Ta30Bbld OJIOK; 6) OCTAaTOK MPSIMOUN MEPETrOHKH;
7) MOPIIHEBOI HACOC; §) TEMIOOOMEHHUK rOPSYEro OCTaTKa; 9) meub TAKEIOro
ceIpbs; 10) KO)KYXOTpYOHBII OXJIaIUTENb.
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3. Find the proper English equivalents (B) for the following Russian terms
(4).

A. 1) IpOTAKEHHOCTh TPYyOOIIPOBOJIOB; 2) 3aMEAJIEHHbIN KPEKUHT; 3) pe-
*KuM (00paboTKm); 4) UcapuTesb; 5) MOOOUHBIN MPOAYKT; 6) KOTEIbHOE TOILIH-
BO; 7) OKTaHOBOE 4YHnciio; 8) peKTu(UKAIMOHHAs KOJIoHHA; 9) abcopbep; 10) mo-
I'PY>KHOH TPYOHBIN KOHIEHCATOP.

B. 1) boiler fuel oil; 2) fractionating column; 3) octane number; 4) piping
length; 5) process conditions; 6) by-product; 7) flash chamber; 8) absorber;
9) submerged tubular condenser; 10) delayed cracking.

4. Odd man out. Find the word which is different from the others in each
row. Say why it is different. Translate all the words.

1) boiler, condenser, cooler, condition, chamber.

2) delayed, driven, fractionating, submerged, prolonged.

3) fuel, straight, low, tubular, dry.

4) electrically, gas, unit, cost, operation.

Text

THERMAL CRACKING

Thermal cracking process is intended for handling heavy charge stock
with a view to obtain motor gasoline, tractor kerosene and boiler fuel oil.
Straight-run residuum as well as rerun bottoms can here be applied as charge
stock.

Motor gasoline is the aim product of the thermal cracking process. Dry
fuel gas and reflux are obtained as by-products.

The cracking residuum finds its application as boiler fuel stock.

Various yields can be achieved depending on the charge type and process
conditions. Given below is a typical balance for cracking of atmospheric and
vacuum residuum from sulfurous crude.

Crude stock Vacuum residuum, Atmospheric residuum
28 to 30 % of crude, % 50 % of crude, %
Gasoline reflux......................... 17 28
GasloSSeS...ccvvviiiiiiiiiiii, 8 10
Cracking residuum (fuel oil)......... 75 62
Octane number, without T.E.L. ad-
dition, motor method............... 70 to 72 65 to 67

Thermal cracking units are designed for handling sulphurous as well as
nonsulphurous residuums. Its design ensures prolonged continuous operation.
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The gas plant, including absorption, deethanizing and gasoline stabiliza-
tion, is a section of the complete cracking unit. Such a combination process, ef-
fected in a single unit, considerably reduces the installation cost by saving in-
termediate tankage and piping length. It also permits to achieve high economy in
operation by virtue of heat regeneration and by cutting down the operating man-
power required.

High efficiency, electrically driven centrifugal pumps are applied in these
units.

Charge stock is drawn from the feed tanks and pumped through hot-
residuum heat exchangers and fired heater convection coils into a fractionating
column. A side-stream of the charge extracted after the heat exchangers is di-
rected into a low pressure flash chamber where it is mixed with the fractionating
column bottoms to be fed into the heavy oil heater by a charge pump. Another
charge pump draws a gas oil fraction from the fractionating column middle and
feeds it into a light oil heater. From the latter the products of the cracking pro-
cess flow into a reaction chamber for delayed cracking, after which they are
transferred into a second column, being a high-pressure flash chamber. Light
fractions are here separated from the cracking residuum and leave high-pressure
evaporator at the top to enter the fractionating column. Light distillates and re-
flux delivered to the fractionating column top pass then consecutively a section-
al condenser and tubular after-coolers to reach a gas separator. The cracking re-
siduum flowing from the high-pressure flash chamber bottom runs without the
help of a pump into the low-pressure flash chamber, where it loses its remainder
of light fractions. A hot-residuum pump delivers then the cracking residuum
through heat exchangers and cooler coils into a tank.

A pump recirculates some of the gasoline from the gas separator as a re-
flux stream into the fractionating column. The remaining gasoline is directed in-
to the absorber and deethanizer or into the stabilizer column.

The kerosene and naphtha cuts leaving the low-pressure flash chamber
top pass a submerged tubular condenser. After this, part of the condensate re-
turns as a reflux into the low-pressure flash chamber. The remainder is delivered
into the fractionating column.

Non-stabilized gasoline accumulating in the gas separator is pumped into
the absorber and deethanizer, whereafter the deethanized gasoline enters the sta-
bilizer. Having there undergone a stabilization process, the gasoline flows
through shell-and-tube coolers into the caustic wash section, after which it is
transferred to the finished gasoline tanks.

Gases liberated in the gas separator are sent into the absorber and
deethanizer and then into a secondary absorber where light hydrocarbons are
removed by means of absorption by naphtha and kerosene cuts. Dry gas coming
from the secondary absorber is transferred beyond the unit boundaries.
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EXERCISES
1. Translate the text in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What is the purpose of thermal cracking? 2) Straight-run residuum can
be applied as charge stock in this process, can’t it? 3) Is the aim product of the
thermal cracking process motor gasoline or dry fuel gas? 4) What does the yield
of the process depend on? 5) High efficiency, electrically driven centrifugal
pumps are applied in these units, aren’t they? 6) Are thermal cracking units de-
signed for handling sulphurous or nonsulphurous residuums? 7) How can high
economy in operation be achieved?

3. Give antonyms to the following words (for reference see the text
“Thermal cracking”).

curved, wet, alike, above, nonsulphurous, shortened, double, increases,
wasting, cold, high, light, the former, joined, bottom, leave, gains.

4. Translate the following verbs with prefix re-.
reuse, rerun, remove, re-equip, reproduce, re-count, re-design, re-do, re-
establish, re-examine, re(-)silver, re-sort

5. Translate the following text into English, using the active vocabulary of
Unit 3.

Ha yctaHoBKax TepMHUYECKOr0 KPEKHWHTa HCIIOIh3yeMOe O00O0pYIOBaHHE
BKJIIOYAET TI€Ub TSKEIIOTO CBIPhS, XOJOAMIBHUK KPEKHHI-OCTaTKa, TETUI000-
MEHHUKH KPEKHWHT-0CTaTKa, PEaKIMOHHYI0 KaMepy, NCIIapUTENh BHICOKOTO JaB-
JIeHUs, PeKTHU(UKAIMOHHYIO KOJOHHY U T.1. [Ipu nepBudHON neperonke HeTu
MIPOUCXOUT TIPOCTOE (PU3MUYECKOe pasliesieHrue YIJIEBOJIOPOJOB, MPU TepMUYE-
CKOM KPEKHHT€ MPOUCXOIUT TEPMHUUECKOE MPEBPAIICHHUE YTIIEBOIOPOI0B. Tep-
MUYECKAN KPEKUHT TIPeAHA3HAYCH TSI TIOMyYCeHHs] OCH3UHA C BHICOKUM OKTaHO-
BBIM YHCJIOM U3 00JIee TSKENBIX BHJIOB CHIPhS. TaKKe B MPOIECCe TEPMUUIECKO-
ro KPEKUHTA MOTY4aloT ra3 U KPEKHHT-0CTATOK.

6. Translate the following sentences in written form. Pay particular atten-
tion to the underlined grammar constructions (for reference see Appendix 3).
What are they?

1) Visbreaking is known to be a milder version of thermal cracking.
2) The process is said to be replaced by catalytic cracking. 3) The reaction is
considered to cause reduction in boiling point. 4) This kind of pumps has long
been known to be applied in cracking units.
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7. Translate the following text into Russian.

THERMAL CRACKING

Usually the term thermal cracking applies to an overall cracking caused
by elevated temperature wherein the heavy oils are converted to lighter ones. A
milder version, called visbreaking, causes very little reduction in boiling point,
yet alters significantly the viscosity of the feed. Severe cracking is employed in
the coking processes. These two extreme forms of cracking are being construct-
ed to produce more feedstock for catalytic cracking or other downstream pro-
cesses.

UNIT 4
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

catalytic, moving bead catalyst, powder-type catalyst, alkylation, diesel
fuel blending stock, hydrofining, turboblower, butylene, reactor, separate (v),
superheated steam, feed hopper, restore (regenerate), gas oil, isobutene, coke
burning, combustion gases, rich gas, gas fractionating plant, draw off, compres-
sor, recirculate, storage tank area, excessive heat, device, gas lift.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) high quality gasoline; 2) turboblower; 3) excessive heat; 4) powder-
type catalyst; 5) gas oil; 6) combustion gases; 7) feed hopper; 8) diesel fuel
blending stock; 9) rich gas; 10) storage tank area.

B. 1) KOMIIOHEHT CMeIIeHHs TU3EIBbHOTO TOIUIMBA; 2) MapK; 3) 3arpy304-
Has BOpOHKA; 4) TypOOBO3MyXOAyBKa; 5) Oorarelii ra3; 6) M30BITOUHOE TEILIO;
7) TBUICBHIHBIA KaTaIM3aTop; 8) BHICOKOKAYECTBEHHBINH OCH3WH; 9) Ta3oiib;
10) razoo0pa3HbIie TPOIYKTHI CTOPAHHUS.

3. Find the proper English equivalents (B) for the following Russian terms
(A).

A. 1) kommpeccop; 2) npubop; 3) razodpakimoHupyIonias yCTaHOBKA,
4) ankunupoBaHue; 5) pereHeparop; 6) BBDKUI KOKca; 7) MEperpetsiid map;
8) mapoBas (aza; 9) peakrop; 10) nBHKYILIUKCS KaTaau3aTop.

B. 1) coke burning; 2) moving catalyst; 3) superheated steam; 4. vapour
phase; 5) reactor; 6) gas fractionating plant; 7) regenerator; 8) alkylation;
9) compressor; 10) device.

21



4. Find the proper definition.

1) Cracking. 1) Treatment with hydrogen.

2) Hydrofining. 2) A vessel, esp. one in industrial use, in which a chemical
3) Coke burning.  reaction takes place.

4) Reactor. 3) A process of removing coke from catalyst.

4) The oil-refining process in which heavy oils are broken
down into hydrocarbons of lower molecular weight by heat
or catalysis.

5. Study exercise 1 once again and find words formed by affixation, in
particular, by means of prefixes, i.e. affixes which occur before the root of a
word (e.g. input, misuse, unusual, etc.) Explain the meaning of these prefixes
and provide more examples with them (for reference see Appendix 1).

Text

CATALYTIC CRACKING

Catalytic cracking units, with moving bead catalyst as well as with pow-
der-type catalyst, are used in Russia for production of high grade gasoline and
for increasing the total yield of fuel distillates. Various straight-run petroleum
fractions as well as secondary process products can be applied as charge stock.
The catalytic cracking products are: high quality gasoline grades and by-
products as catalytic gas oil and gases with high content of isobutane applied as
feed for alkylation units.

Light catalytic gas oil grades can be used as diesel fuel blending stock, di-
rect or after hydrofining.

Catalytic cracking units are built for various capacities. Their equipment
permits continuous processing of sulfurous as well as sulphur-free stock.

High-efficiency centrifugal pumps and turboblowers are used in these
units. Up-to-date instruments and automatic control equipment are applied, with
electric and pneumatic operating mechanisms.

Given below is a typical yield table with vacuum distillate (350 °C to
500 °C cut) from sulfurous crude as charge stock for a single-stage process:

aUtomMOotive ZaSOlINE.........eeieviuiieeeiiiee et 33 %
butane-butylene..........ccccoeeveiiiieriiii e 8,6 %
ASES e eniittttee ettt e e e e e e e ettt e e e ettt e e e e e et e e e e e 8 %
light gas oil (diesel fuel component)...........cccceeviiriiieniennene. 24,4 %
heavy gas oil (fraction above 350 °C).......ccccevriiinierneennenne 20 %
COKE 1 LOSSES....evveiiiiiiiicieiieeeett et 6 %

The charging stock entering the unit is directed by means of a centrifugal
pump into heat exchangers and then into a fired heater. There it is brought up to
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the required temperature and, having been converted into vapour phase, contin-
ues its way to a reactor in which it comes into contact with the moving catalyst.

A special device in the reactor separates the vapours and the gaseous
products from the moving catalyst. Thereafter they are directed into the fraction-
ating column.

The catalyst covered with coke is stripped with superheated steam. A gas
lift using hot combustion gases raises it then from the reactor bottom into a feed
hopper, whence it enters a regenerator. In the latter the coke covering the cata-
lyst surface is burnt off, and the catalyst activity is thereby restored. The regen-
erated catalyst is transferred into the reactor for reuse.

Hot air is continually blown into the regenerator for coke burning. The air
is preheated in special air heaters. Excessive heat developed in the regenerator
by the coke burning process is utilized for generation of high-pressure steam.

Fresh catalyst is added into the system from time to time to make up loss-
es. Combustion gases are utilized for preheating this catalyst. Petroleum product
vapours and gases leaving the reactor section enter a fractionating section to be
separated into individual fractions. Gasoline vapours and gases having passed the
fractionating column and a condenser-and-cooler set, reach a gas separator. Rich
gas flows then into the compressor suction line of the gas fractionating plant.

The gasoline partly returns into the fractionating column as a reflux. The
remainder is pumped into the stabilizing plant.

The intermediate fraction, being a light gas oil, passes the fractionating
column, heat exchangers, and a condenser. Then it partly recirculates into the
cracking charge, the remainder being pumped away from the unit.

Heavy gas oil flows through heat exchangers to be partly returned into the
fractionating column with a view to maintain the required temperature at the
column bottom and to be partly drawn off through a cooler and sent to the stor-
age tank area.

EXERCISES
1. Translate the text in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What are the catalytic cracking units used for? 2) What is the charge
stock for the catalytic cracking process? 3) What pump is used to direct the
charging stock into heat exchangers? 4) The catalyst covered with coke is
stripped with superheated steam, isn’t it? 5) Where is the coke burnt off? 6) Is
hot or cold air blown into the regenerator for coke burning? 7) What gases are
utilized for preheating the catalyst? 8) What does heavy gas oil flow through
heat exchangers for?
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3. Translate into Russian the following nouns with suffix —(t)ion / —sion.

protection, variation, application, separation, provision, determination,
connection, concentration, fractionation, alkylation, separation, division, deter-
mination, obligation, suggestion, supervision, desalination, elimination

4. Translate into English.

[lenpto mpoliecca KaTAIUTUYECKOTO KPEKUHTA SBJISICTCS TMOJYyYEHUE BhI-
COKOOKTaHOBOTO OeH3WHa. B oTiau4me OT TepMHUUYECKOr0 KPEKHUHTa B 9TOM TPO-
1ecce MpUMEHsIeTCsl KaTanu3aTop. Karamuzatop MOXeT ObITh TpaHyJIWpOBaH-
HBIM ¥ TbUIEBUIHBIM. CyIIECTBYIOT YCTAHOBKH C MPUMEHEHUEM IOJABUKHOTO
TPaHyJIMPOBAHHOTO KATAIN3aTOPa U YCTAHOBKH C MBUICBUIHBIM KaTAIM3aTOPOM.
B aToM cimyuae karanu3zatop HaXOAUTCS B KHIISIIEM clioe. B mporiecce kpekuHTa
Ha KaTaJM3aTOpPEe OTKIIAIBIBACTCS KOKC. /{151 BOCCTaHOBJICHUSI aKTUBHOCTH KaTa-
JM3aTopa B pereHepaTope MPOU3BOIUTCS BBIKUT KOKCA.

5. a) Name the underlined grammar phenomena in the following sentenc-
es and state their functions (for reference see Appendix 3).

b) Find attributive clusters (groups of words with a key noun and a num-
ber of attributive components modifying it) with attributes expressed by a noun.

c) Translate the sentences in written form.

1) Having been heated, the crude oil is directed to the settling tank. 2) The
desalted crude leaving the dehydrating tank passes through heat exchangers and
coolers into storage tanks. 3) Having partly rejected its water and sediment, the
crude flows into a line where a caustic solution is added to it. 4) The heated res-
idue is introduced into a drum, the residence time being sufficient for coke to
form. 5) The thermofor catalytic cracking process is a continuous catalytic
cracking process with a moving bead type operation having one chamber for the
reaction and another for regenerating the catalyst. 6) A varying amount of prod-
uct is obtained depending on charge stock and process conditions. 7) Catalyst
make-up rates being very low, regeneration facilities are unnecessary. 8) The
charge being cracked under mild conditions, coke formation is minimized.
9) Having passed through heat exchangers, the crude oil enters the steam heater.
10) The process is carried out at elevated temperatures, the temperature depend-
ing upon the type of crude being processed. 11) The heat lowers the surface ten-
sion of the oil allowing water particles to coagulate easier. 12) The heat reduces
the viscosity of the oil giving less resistance to separation of the salt water.
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UNIT 5
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

reforming, reformate, benzene, xylene, octane number (research method,
clear), Reid vapour pressure (RVP), liquefied gas, throttle (v), withdraw, efflu-
ent, independent circuit, overhead distillate, blend, meet market requirements,
mm mercury, layout, pump-and-compressor house, monomethanol amine, hy-
drogen sulphide, scrubbing, hydrogenizate, liquid phase, aluminum-cobalt-
molybdenum catalyst, heat-absorbing process, reboiler, send away.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) scrubbing; 2) layout; 3) effluent; 4) overhead distillate; 5) cobalt;
6) hydrogen sulphide; 7) benzene; 8) reformate; 9) mercury; 10) reboiler.

B. 1) 6en3on; 2) pacnosioxkenue; 3) NpoMbIiBKa; 4) BBITEKAIONIUN MOTOK;
5) BEpXHHM IPOIYKT; 6) CEpOBOOPO; 7) PTYTh; 8) moaorpeBarTesb; 9) KoOabT;
10) mpoaykT pepopmuHTa.

3. Study these words and find synonymous pairs.

A. 1) cut; 2) blend; 3) withdraw; 4) obtain; 5) unrefined oil; 6) scrubbing;
7) cut down; 8) equipment; 9) convert; 10) apply.

B. 1) crude oil; 2) produce; 3) mix; 4) washing; 5) bring down; 6) frac-
tion; 7) remove; 8) employ; 9) outfit; 10) transform.

4. Study these words and find pairs of antonyms.
emit, low, rise, rich, heat, narrow, bottom, include, poor, curved, high,
top, final, fall, exclude, initial, wide, cool, straight, absorb

5. Find the proper definitions.
1) Catalyst. 1) A process of removing sulphur.
2) Desulphurization. 2) A substance that increases the rate of a chemi-
3) Regeneration of catalyst. cal reaction without itself suffering any permanent
chemical change.
3) A process of burning out the coke deposited on
the catalyst.
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Text

CATALYTIC REFORMING UNIT

The purpose of the catalytic reforming process is to convert low-octane
naphtha cuts into high-octane gasoline and to produce aromatic hydrocarbons
required as raw material for the chemical industry.

The charge stock can consist either of straight-run naphtha or of cracking
naphtha (with low as well as with high sulphur content).

Narrow boiling-range fractions are used as feed for production of aro-
matic hydrocarbons.

No treatment of the reformate is required if motor gasoline is the final
product. It must only be stabilized before it is blended with finished straight-run
gasoline. The motor gasoline component obtained in this process has an octane
number varying within 86 and 98 (research method, clear).

If the process is conducted so as to produce aromatic hydrocarbons, the
reforming products will contain higher percentages of benzene, xylene and other
aromatics in quantities depending on the feed stock handled and on the process
conditions.

The following products can be obtained in this process: high-octane motor
gasoline blending stock, overhead distillate, hydrocarbon gases, hydrogen-rich gas.

After the catalysate has been stabilized, the motor fuel blending stock can
be put out with a Reid vapour pressure varying within 150 and 500 mm mercu-
ry, to meet the market requirements.

From the standpoint of process service and layout, the catalytic reforming
unit can be regarded as comprised of three sections, namely: hydrodesulphuriza-
tion section, reforming section, and pump-and-compressor house.

In case any other hydrofining units are provided in the refinery for purifi-
cation of sulphurous distillates, the hydrogen-rich gas can be utilized as feed for
such units, after it has been cleaned of hydrogen sulphide by means of a mono-
methanol amine solution.

A simplified flow diagram of the catalytic reforming unit incorporating
pre-hydrofining of charge stock, illustrates the main equipment types and pro-
cessing techniques used.

The charge mixed with hydrogen-rich gas is heated first by exchange,
then in a fired heater. Having attained the temperature required for the reaction
(380 °C to 410 °C), it enters the hydrodesulphurization reactor.

A combination aluminium-cobalt-molybdenum catalyst is used for this
operation.

The reaction products leaving the desulphurization reactor are heated in
reheaters and directed into a stripper. The gases and vapours flowing from the
latter are cooled down and condensed, respectively.
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The liquid phase (hydrogenizate) is pumped back into the stripper top.
The remainder of the hydrogenization products is extracted from the hydrogen-
rich gas by scrubbing with an absorbent in an absorber. The absorbing fluid used
here is a reduced charge fraction, which can be mixed with a primary charge and
returned into the process after the hydrogenizate has been removed from it.

The stabilized hydrogenizate running from the stripper bottom is mixed
with the circulating gas. Then it is reheated in exchangers and in a fired heater
after which it enters the first reactor of the set with a temperature within 495 °C
and 525 °C. Alumina-platinum catalyst is used in the catalytic reforming pro-
cess.

The aromatization process is heat absorbing. For this reason reheating of
the material is provided on the way from one reactor into another. This is per-
formed in the second and third coils of the fired heater.

After the third reactor the reaction products partly leave their heat for uti-
lization in the stabilizer reboilers and heat exchangers. Then they are cooled
down to 30 °C or 35 °C and flow into a high-pressure gas separator.

In the latter the gas-and-liquid mixture is divided into individual phases.
Most of the gaseous phase (circulating gas) is drawn off by a circulation com-
pressor to return with a pressure of 54 kg per sq. cm into the reforming section
where it is mixed with the hydrogenizate.

The remaining gas produced in the separator is sent to the hydrofining
section. The liquid effluent of the 1st stage gas separator is directed into the sec-
ond stage gas separator in which hydrocarbon gases are developed.

A pressure within 14 and 18 kg per sq. cm (gauge) is maintained in the
2nd stage separator, the exact value depending on catalysate stabilization pro-
cess condition required for production of stabilized gasoline with a Reid vapour
pressure within 500 and 150 mm mercury. In case of depropanization (i. e. with
500 mm RVP gasoline as a product) the non-stabilized gasoline is drawn from
the separator by a centrifugal pump and passes with an initial pressure of 29 kg
per sq. cm through a heat exchanger set. Here its temperature rises to 200 °C on
account of the hot stream of stabilized gasoline coming from the column.

In case of debutanization (i.e. production of 150 mm RVP gasoline) the
non-stabilized gasoline flows apart from the pump and enters the heat exchang-
ers with a pressure of 18 kg per sq. cm, to be likewise heated up to 200 °C.

The necessary temperature is maintained in the stabilized bottom on ac-
count of reheating the circulating stabilized gasoline in a heater supplied with
heat by the hot flow of reaction products leaving the reactor section.

The overhead fraction of the stabilizer column flows through a condenser
and cooler into a rundown tank, whence part of the liquefied gas returns as re-
flux, to the column, while the remainder is sent away from the unit.

The hydrocarbon gas developed in the tank is throttled and withdrawn
from the unit together with the gas coming from the 2nd stage separator.
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The stabilized gasoline flowing from the column passes a heat exchanger
and a cooler and leaves the unit as a finished product with a temperature of
about 35 °C.

A catalyst regeneration operation is carried out once in six months to keep
up high product yields and qualities. The regeneration process of the aluminium-
cobalt-molybdenum catalyst consists in burning out the coke deposited on the
catalyst in the course of the reaction process.

Catalysts of the hydrofining and reforming sections are regenerated simul-
taneously but in independent circuits.

EXERCISES
1. Translate the text in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What is the catalytic reforming process intended for? 2) What can the
charge stock consist of? 3) Where is the charge mixed with hydrogen-rich gas
heated? 4) A pressure within 14 and 18 kg per sq. cm (gauge) is maintained in
the 2nd stage separator, isn’t it? 5) Is a catalyst regeneration operation carried
out once in six or seven months? 6) How many sections are there in the catalytic
reforming unit? 7) High-octane motor gasoline blending stock can be obtained in
this process, can’t it?

3. Translate the following text into English.

B mpomecce katanutmdeckoro pedopmMuHTa BOIOPOJ HCTIOIB3YIOT IS
NOJIaBJICHUSI KOKCOOOpa3oBaHMi Ha Katanmuzarope. HeoOXoaumMocTb OYHCTKH
HCXOJHOTO ChIPhSl OT CEPHUCTHIX COCJUHEHMI 3aBUCHUT OT KOJIMYECTBA CEPHI B
ChIpb€ W THUNA MNPUMEHSIEMOro Karaiuzatopa. l[IpuMeHstoTcs, B OCHOBHOM,
JIFOMO-KO0aJIbT-MOJIMOAEHOBBIN U aTIOMO-TUIATUHOBBIN KaTalu3aToPhl.

4. a) Name the underlined grammar phenomena in the following sentenc-
es and state their functions (for reference see Appendix 3).

b) Translate the sentences in written form.

1) On being heated these salts decompose. 2) Before being sent to refining
the crude oil was dehydrated and desalted. 3) This apparatus is used for record-
ing the pressure. 4) Without being subjected to special treatment this catalyst
cannot be used in this process. 5) Most up-to-date instruments and automatic
control devices for controlling various refining processes are widely used in our
refineries. 6) Passing alcohol and carbon disulfide vapours over catalysts at
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400 °C gives a moderate yield of mercaptan. 7) Carrying out this reaction was
hindered by the presence of admixtures. 8) The process of separating a mixture
of liquids into fractions which differ in their boiling points is called fractional
distillation.

5. a) Write out the italicized polysemantic words and consult a dictionary
for their meaning.

b) Translate the sentences into Russian, analyzing —ing forms (for refer-
ence see Appendix 3).

1) The processing units being equipped with control instruments, the
number of operating personnel can be reduced to a minimum. 2) There is no
hope of our getting high yields in the near future. 3) The admixtures remaining
in the end product were distilled off. 4) The above formula is for a column oper-
ating under total reflux, that is, with no distillate being removed. 5) Very little
additional polymerization capacity is expected to be installed for the future, the
process having given way to alkylation for motor fuel production.

UNIT 6
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

solvent, wax, solubility, volatility, solvent dewaxing, pour point, recover,
carbon residue, decomposition, poison, severe conditions, removal, contami-
nants, lead susceptibility, gum, impurity, virgin, barrel, waste, promote, acid
sludge, LPG (liquefied petroleum gas), sweetening, oxo alcohols, aldehydes,
primary variables, benzene ring, sweating, hydrogenation.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) solubility; 2) volatility; 3) dewaxing; 4) decomposition; 5) contami-
nate; 6) remove; 7) recover; 8) poison; 9) sweetening; 10) acid sludge.

B. 1) ouuctka OT akTUBHOM cepbl; 2) U3BJIEKATh; 3) JETyu4eCTh; 4) pacTBO-
PUMOCTB; 5) yAausaTh; 6) OTpaBIATh; 7) KUCHBIA TyApoH; 8) pa3znoxeHue; 9) ne-
napapunuzanus; 10) 3arpsa3HATh.
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3. Find the proper English equivalents (B) for the following Russian terms
(4).

A. 1) kucnora; 2) KOKCOBOE 4uCio; 3) TeMneparypa 3acTbiBaHus; 4) yyB-
ctBUTeNbHOCTH K TOC; 5) mapamerpsl mporiecca; 6) nenapaduHA3ams pacTBo-
pUTENsAMHU; 7) CMOJI000pa3yIolue COSANHECHUS, §) MepKanTaHbl; 9) IpoayKT
npsimoii ToHkH; 10) TIyOrHA THAPUPOBAHWSL.

B. 1) solvent dewaxing; 2) pour point; 3) gum-forming compounds;
4) mercaptans; 5) rate of hydrogenation; 6) virgin product; 7) carbon residue;
8) acid; 9) lead susceptibility; 10) process variables.

4. Find the proper definition.

1) Dewaxing. 1) A treatment of gasoline for removing active sulphur.
2) Sweetening. 2) A liquid capable of dissolving another substance.
3) Solvent. 3) A process of removing wax.

5. Translate and memorize the following words and their derivatives (for
reference see Appendix 1).

solve — dissolve — solution — soluble — insoluble — solubility

cover — recover — recoverable — recovered — recovery

compose — decompose — composition — decomposition — composed —
composedly — composing

contaminate — contamination — contaminant — contaminated — contamina-
ting

susceptible — susceptibility — susceptive

pure — impure — purity — impurity — purification — purify — purificatory —
purifier — purifying — purified

waste — wastage — wasted — wasteful — wastefulness — wasteland

promote — promoter — promotion — promotional

vary — variable — variance — variant — invariant — variation — varied — vari-
ety — various — variously

6. Odd man out. Find the word which is different from the others in each
row. Say why it is different. Translate all the words.

1) solubility, poison, volatility, susceptibility, impurity.

2) barrel, decomposition, condition, hydrogenation, ignition.

3) recover, remove, liquefied, waste, promote.

4) wax, point, poison, residue, severe.
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Text

SOLVENT REFINING, HYDROTREATING
AND OTHER TREATING

Some processes are essential to petroleum refining although they can
seem to have an accessory to the basic scheme of converting crude oils into
fuels, lubricants, waxes and asphalts. Among these processes are the ones in-
cluded in the categories of solvent refining, hydrotreating and other treating pro-
cesses. These are used to make feed stocks more suitable for processing and to
improve product quality. As quality requirements become more stringent, in-
vestment in equipment and efforts devoted to operating and maintaining such
processes reach sizable proportions.

SOLVENT REFINING

Solvent refining methods are used primarily to manufacture lube oil frac-
tions or to prepare feed stocks for catalytic cracking. By these methods hydro-
carbon mixtures are separated on the basis of their relative solubilities without
specific regard to volatility. The processes are physical in nature, the chemical
character of the various hydrocarbons remaining unchanged. In lubricant manu-
facturing the good properties of paraffinic materials are sought. The develop-
ment of solvent processes has to a large extent eliminated the sharp distinction
once made between different crudes on the basis of their suitability for lubricat-
ing oil manufacture. Now the undesirable aromatics may be removed so that the
crude oils can be evaluated on the basis of the amount of lubricating oil of speci-
fied quality which they will yield. The waxes in the lube oil stocks are separated
to produce finished lubricants with low pour points and also to recover wax ei-
ther as a salable product or as stock for further processing. Solvent dewaxing is
favoured over the older methods involving "sweating".

Low carbon residue is desirable in feed stock charged to catalytic crack-
ing units. Here solvent refining competes with other feed preparation processes,
such as vacuum distillation, visbreaking, coking, etc. Solvent refining which ac-
complishes deasphalting avoids high temperatures that lead to thermal decom-
position of the feed stock.

HYDROTREATING

Many factors are spurring hydrotreating processes into existence. Even
though the technique was known for some time, its practice was limited until
the appearance of a ready supply of by-product hydrogen from catalytic refor-
ming.
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Hydrotreating in turn offers an excellent feed pretreatment for catalytic
reforming. The treatment reduces the content of materials which would other-
wise poison the reforming catalyst.

Platinum catalysts are used in most catalytic reforming processes today
because they give superior yield-octane relationship. Nitrogen reportedly de-
creases the isomerization efficiency of these dual-function catalysts. Sulphur, on
the other hand, diminishes the dehydrogenation function of the catalysts. Hy-
drotreating is of great benefit then because it reduces nitrogen and sulphur as
well as other lesser reformer catalyst poisons.

Nitrogen usually requires the most severe hydrotreating conditions for its
removal. A process which satisfactorily reduces nitrogen normally qualifies to
reduce other contaminants. This explains why recent publications have con-
centrated upon the nitrogen removing ability of specific hydrotreating processes.
The demand for better quality motor fuels is a common incentive for both pro-
cesses. Reforming gives improvement in the octanes of a motor fuel while hy-
drotreating contributes to greater cleanliness. Both of these improvements are
better appreciated as the refiner is required to use poorer quality crudes to make
better quality fuels.

Lead susceptibility of a gasoline is decreased by the presence of sulphur.
Hence the removal of sulphur by hydrotreating is worthwhile in the interest of
higher octane ratings. Moreover, hydrotreating improves the quality of gasoline
by selectively hydrogenating diolefins without affecting the benzene ring. This
eliminates the gum forming compounds without wasteful conversion of aromat-
ics to naphthenes.

A whole spectrum of products — from coke to gases — can receive benefit
from hydrotreating. The largest single material to be hydrotreated commercial-
ly is straight-run naphthas. Middle distillates rank second.

The hydrotreating of gases is practiced during the manufacture of some
petrochemicals. For example, in the manufacture of oxo alcohols from alde-
hydes, the carbon monoxide impurity is converted to methane by hydrogenation.
Carried out over a nickel catalyst, the hydrotreating step is called appropriately
the mechanization step.

Coke, on the other end of the scale, needs such severe hydrotreating con-
ditions that no practical steps have been taken to use it as a charge stock.

The severity of hydrotreating employed for other grades of products de-
pends upon the feed stock properties and the improvement required. Virgin dis-
tillates usually require the least severe treatment. Heavy oils, cracked distillates
and waxes take intermediate severity, whereas residuals require the most severe
conditions.

The primary variables influencing hydrotreating are hydrogen partial
pressure, process temperature and contact time. An increase in hydrogen pres-
sure gives a better removal of undesirable materials and a better rate of hydro-
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genation. Thus the hydrogen pressure is made as high as possible, consistent
with keeping hydrogen make-up costs reasonable. Excessive temperature in-
creases the formation of coke. The temperature is held then as low as minimum
product quality will permit. Contact time is set to give adequate treatment with-
out exceeding the point of excessive hydrogen usage and undue coke formation.
In commercial installations the contact time is complicated by the need to get
proper exposure of the feed stock to the catalyst.

For the processes compiled here, the pressures range from 100 to 3,000
psig. Temperatures range from less than 350 °F to as high as 850 °F, although
most processing is done in the range of 600 °F to 800 °F. Hydrogen recycle rates
usually are below 2,000 standard cubic feet per barrel of charge. Actual hydro-
gen consumption is much below this amount — usually less than 200 s.c.f. per
barrel of charge.

OTHER TREATING

Treating processes which do not logically fall into the first two categories
are included here. Not included are the treating processes which are used on
waste streams of the refinery to make them suitable for disposal. Thus each of
the following processes is concerned with rendering some form of improvement
to a hydrocarbon stream within a refinery.

Crude desalting is a treating method employed at the very beginning of a
crude processing scheme. The large majority of crudes are contaminated with
salt water and solids. These contaminants can be reduced greatly by desalting
processes.

Caustic washing is a widely used means of treating gasoline products for
removal of hydrogen sulphide and mercaptans. Several processes use additional
compounds in the caustic solution to promote reaction of the solution with the
mercaptans.

Acid washing is relegated to the treatment of some distillates and heavier
materials. It not only removes some sulphur compounds but also reacts with
gum forming components. The result is a clearer coloured product which has
less tendency to form sludge.

Gas treating can be practiced with such processes as Girbitol or Glycol-
Amine Gas Treating. They are employed usually to remove sulphur from gases
charged to polymerization units, alkylation units or LPG sales outlets.

Solid absorbents as well as liquid chemicals are used by the refiner to
improve the quality of the product. Among the processes using absorbents are
Percolation Filtration, Continuous Contact Filtration, and Adsorptive Drying and
Sweetening.
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EXERCISES
1. Translate the text in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What processes are essential to petroleum refining? 2) What are solvent
refining methods based on? 3) What is the purpose of separating the waxes in
lube oil stocks? 4) How can you define hydrotreating? 5) Such contaminants as
salt water and solids can be reduced greatly by desalting processes, can’t they?
6) Is acid washing relegated to the treatment of heavier or lighter materials?
7) What can gas treating be employed for? 8) Why are solid absorbents as well
as liquid chemicals used by the refiner?

3. Write a short review on treating processes (for reference see Appendix
6). You may find the phrases below useful.

The text consists of the following items: ...; The first item (chapter) is de-
voted to ...; The following chapters (items) deal with ...; The bulk of the text
concentrates on ...; There are some (minor) criticisms to be made. Firstly ...;
Secondly ...; Despite the text’s (book’s) limitations ...; On the whole, the book
is ...; It may be recommended to / for ....

Translate your review into Russian.

4. Translate the following text into English.

Ha sTom 3aBojie MCTOMB3YIOT SKCTPAKIIMOHHYIO OYHUCTKY, TUIPOOUYHCTKY
U HEKOTOPBIE JPYTHE MPOIECChl. MEeTOMbl IKCTPAKIIMOHHON OYUCTKHA HCIIONb-
3YIOTCS JJTs TIOJTy4eHHs (ppakiuii cMa30uHbIX Macen. K ToMy ke OHM pUMeHSI-
IOTCS IS TIOATOTOBKH CBIPBS JJISI YCTAHOBOK KaTaJIMTHYECKOTO KpekuHra. [1o-
MUMO 3KCTPAKIIMOHHOW OYMCTKH B MPOIIECCE MOATOTOBKH ChIPhsI yUaCTBYIOT Ba-
KyyMHas IEpETOHKa, JIETKH KPEKUHT, KOKCOBaHUE U T.JA. [Ipu SKCTpaKIIMOHHOM
OUYHCTKE M30eraroT BBICOKMX TEMIIepaTyp, TaK KaKk B MPOTHBHOM CIIydae 3TO
BEJIET K TEPMUYECKOMY PA3IIOKEHHUIO CHIPbSL.

5. a) In the following text find words that have common roots with the
words given below.

b) Define what parts of speech they refer to and translate them (for refer-
ence see Appendix 1).

c) Translate the text.

treat, product, catalyst, efficient, susceptible, remove, contaminate

The source of hydrogen for hydrotreating is a ready supply of by-product
hydrogen from catalytic reforming. Hydrotreating reduces the content of materi-
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als which would otherwise poison the reforming catalyst. This process reduces
nitrogen and sulphur as well as other catalyst poisons. Nitrogen decreases the
isomerization efficiency of platinum catalysts. It is necessary that sulphur be re-
duced too as sulphur diminishes the hydrogenation function of the catalysts.
Sulphur decreases lead susceptibility of a gasoline. Hence the removal of sul-
phur by hydrotreating is worthwhile in the interest of high octane ratings. Nitro-
gen requires the most severe hydrotreating conditions for its removal. If a pro-
cess reduces nitrogen, it reduces the other contaminants.

UNIT 7
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

economic incentive, upgrade, olefinic, isobutane, petrochemicals, styrene,
synthetic rubber, furnish, gasoline pool, lag, acceptance, install, motor octane
number, reason, decline, enjoy, alkylation enjoys a robust growth, compare,
comparison, route, available, isomer, occur, off-gas, equal, suppress, slight
amount, capable, unite, modify, modified, hydrocracker, octane level.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) off-gas; 2) economic incentive; 3) hydrocracking; 4) motor octane
number; 5) gasoline pool; 6) acceptance; 7) gaseous stock; 8) polymer gasoline;
9) octane level; 10) synthetic rubber.

B. 1) okTaHOBOE YMCIO IO MOTOPHOMY METOAY; 2) KOMIIAyHIUPOBAHHBIN
OeH3UH; 3) MOJUMEepU3alMOHHBIN OeH3UH; 4) MPUMEHEHHE; 5) OKTAaHOBOE YHCIIO;
6) ra3000pa3HOE ChIPhE; 7) CUHTETUYECKUM KaydyK; 8) oTxoAsuui ras; 9) rua-
pokpekuHT; 10) 5KOHOMUUYECKUIN CTUMYII.

3. Find the proper Russian equivalents (B) for the following English verbs
(A).

A. 1) upgrade; 2) install; 3) exhibit; 4) decline; 5) enjoy; 6) compare;
7) lag; 8) furnish; 9) occur; 10) suppress.

B. 1) cpaBHuMBaTh; 2) BcTpedarbes; 3) yiydiiaTh / MOBBIMIATH KaueCTBO;
4) noaaBiATh; 5) yCTaHABIMBATh; 6) OTCTaBaTh; 7) MPOSBIATH; §) NagaTh; 9) mno-
cTaBlATh; 10) Moab30BaTHCA.
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4. Find synonymous pairs. Translate the words.

A. 1) decline; 2) exhibit; 3) combine; 4) route; 5) sensitive; 6) feed stock;
7) furnish; 8) available; 9) reason; 10) convert.

B. 1) join; 2) show; 3) way; 4) charge stock; 5) decrease; 6) susceptible;
7) transform; 8) applicable; 9) supply; 10) cause.

5. Translate these international words into Russian and memorize their
spelling.

1) isobutylene; 2) n-butane; 3) olefin;, 4) ethylene; 5) polymerization;
6) isomer; 7) propylene; 8) atmosphere; 9) isomerization; 10) ethylbenzene.

6. Word building: study exercise 1 once again, find all the verbs and pro-
vide as many words with the same root as you can. Translate the words (for ref-
erence see Appendix 1).

Text

ALKYLATION, POLYMERIZATION, ISOMERIZATION
ALKYLATION

There is an economic incentive to make gasoline by combining gaseous
stocks. Processes which upgrade gaseous stocks are alkylation and polymeriza-
tion. Both require olefinic light hydrocarbons as feed stock.

The principle of alkylation as it applies to motor fuel production involves
the combination of an isoparaffin, usually isobutane, with olefins such as pro-
pylene, butylene and amylene. The resulting product is a gasoline component
with very desirable stability properties and high octanes.

Alkylation is also used in the production of petrochemicals. For example,
benzene and ethylene are combined by alkylation to form ethylbenzene, which,
in turn, is used in the formation of styrene and synthetic rubber.

Alkylation gives a better gasoline blending stock than reforming, although
alkylation units cost more to build and operate.

POLYMERIZATION

The value of polymerization to furnish a gasoline blending stock depends
upon the octane level of the gasoline pool. In some countries where gasoline oc-
tanes are lagging, polymerization is still finding acceptance.

Polymer gasoline has a research rating of 95-97 unleaded and exhibits
about the same lead susceptibility as catalytically cracked gasoline. Its sensitivi-
ty (12-14 octane number) is a little greater than cracked stock. Thus its low mo-
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tor octane is of little help to a refiner trying to compete in the present high oc-
tane gasoline market.

But octane ratings are not the only reason polymerization is declining
while alkylation enjoys a robust growth. This can be seen by comparing the
amount of product these two processes make from equal olefin consumption. In
polymerization, one barrel of gasoline product requires approximately 1.4 bar-
rels of olefin feed. If this quantity were fed instead to an alkylation unit and
combined with isobutane, the volume of product would be almost 2.5 barrels.
Thus the alkylation route gives 2.5 times more volume than does polymerization
for the same quantity of olefin available.

ISOMERIZATION

Isomerization is another processing technique available for getting higher
octane motor fuels. It can be used to convert the light gasoline materials into
their higher octane isomers. Another route to higher octanes, though somewhat
indirect, is the use of the process to convert normal butane into the isobutane
needed for alkylation. The greatest application of isomerization is for the pro-
duction of isobutane.

Alkylation usually can consume more isobutane than occurs naturally in a
refinery stream. For instance, a typical C,4 fraction from a reforming operation is
as follows:

Reformer Off-Gas
component wt %
1SODULYIENE ...t 20
N-DULYIENES L. 27
1SODULENE oo 18
N-DULANE e 35
10] 7 1 100

In an alkylation reaction 47 per cent total olefins are capable of uniting
with about an equal amount of isobutane, although only 18 per cent is available
in the stream. Also, alkylation units are modified to permit the use of more pro-
pylene and amylene, even larger quantities of isobutene are needed.

The need for units to isomerize n-butane into isobutane will not be as
great in areas where hydrocracker is being installed. When a hydrocracker con-
verts heavy oils into gasoline and distillate, the resulting off-gas is rich in iso-
butane.VA typical C, fraction from hydrocracking catalytic cycle oils is as fol-
lows:

Hydrocracker Off-Gas
component wt%
1SODULENE .o 72
N-DULANE o 28
total 100



For a motor fuel, often the light materials in the blend have the lowest oc-
tanes. Therefore, isomerization has another way it can do its bit for the octane
fight. By converting some of the light materials to their isomers, an increase in
octane rating is achieved.

Some refiners do not believe a separate isomerization process is needed to
handle the light fractions of gasoline. They suggest the stock be charged along
with a normal reforming process. Some isomerization will occur and the loss in
reformer product octane is compensated for by the increased quantity of material
produced.

The isomerization reaction neither consumes nor produces hydrogen.
Nevertheless, the process is carried out in a hydrogen atmosphere. The hydrogen
suppresses cracking and hydrogenates any slight amount of cracked materials
which may be formed by side reactions to the process.

EXERCISES
1. Translate the text in written form.

2. Write the précis of the text “Alkylation, polymerization, isomerization”
in English and translate it into Russian (for reference see Appendix 6).

The following procedure may be of help.

1) Analyze the passage from the point of view of its logical division. Di-
vide the passage into logical units, i.e. into an introduction, principal part and
conclusion. Make regroupings, i.e. join several paragraphs if necessary.

2) Suggest titles for each logical unit so that you have a detailed plan of
the passage.

3) Develop the titles into topic sentences. Join the topic sentences into en-
tity. The précis should not exceed one third of the passage.

4) Translate your précis into Russian.

3. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) How many processes upgrade gaseous stock? What are they? 2) What
feed stock is required for the alkylation process? 3) Alkylation isn’t used in the
production of petrochemicals, is it? 4) Does alkylation or reforming give a better
gasoline blending stock? 5) How can you define isomerization? 6) How is an in-
crease in octane rating achieved? 7) Can the isomerization reaction either con-
sume or produce hydrogen?
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4. Translate into English.

KadgecTBO 1a3000pa3HOTO CHIPhS YIYUIIAIOT C IIOMOIIBIO AIKUITHPOBAHUS
u noymmMepu3arnuu. ChIpbeM IS 3THX MPOIECCOB SABJSIOTCS JIETKHE YTIJICBOJIO-
ponsl. B mporecce ankuiampoBaHUS MPOUCXOAHWT COCAMHEHHE M3omapaduHa C
onepuHamu. KoHEUHBIN TIPOAYKT MpUOOpETACT JKeIaTelIbHy0 CTaOMIbHOCTh U
BBICOKOE OKTaHOBOE YHCJIO. B mporiiecce anmkumupoBaHus TakKe MOIy4YaroT CTH-
pOJI U CHUHTETHYECKUN KaydyK. AJKUJIAIMOHHBIE YCTAHOBKU OoOJiee J0pOrue,
YeM YCTaHOBKHU /i pepopMuHTa, HO OHM JAIOT JYUITUN KOMIIOHEHT CMEIICHHUS
OeH3MHa.

5. Translate the following words with suffix -1y (for reference see Appen-
dix 1). What part of speech do they refer to?

usually, continually, considerably, normally, probably, recently, particu-
larly, naturally

6. Translate the following word combinations and make sentences with
them. Let other students translate your sentences.

the principle of alkylation, motor fuel production, the combination of, the
resulting product, desirable stability, high octane, production of petrochemicals,
for example, to do one's bit, the amount of

UNIT 8
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

complex, consecutively, perform, slack wax, investigate, subsequent, fin-
ished oil compounding, deasphalting, power industry, transformer oil, select,
supply (n) (v), output, required oil output, coalesce, oxidation, tray, tarry, non-
soluble, direct-contact condenser.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) tray; 2) output; 3) slack wax; 4) tar; 5) direct-contact condenser;
6) nonsoluble; 7) oxidation; 8) investigation.
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B. 1) cmouna; 2) Tapenka; 3) cMemmBaromui KoHaeHcarop; 4) napaduHo-
BBIM ray; 5) HepacTBOPUMBIN; 6) OKHCIICHHUE; 7) UCCIEAOBAHUE; 8) MPOU3BOAU-
TEIBHOCTb.

3. Find pairs of antonyms. Translate the words.

A. 1) direct; 2) upward; 3) brief; 4) complex; 5) purification; 6) above;
7) maximum; &) possible.

B. 1) long; 2) impossible; 3) contamination; 4) minimum; 5) indirect;
6) downward; 7) simple; 8) below.

4. Find synonymous pairs. Translate the words.

A. 1) subsequent; 2) perform; 3) production; 4) yield; 5) comprise; 6) tar;
7) subject; 8) consecutively.

B. 1) continuously; 2) expose; 3) combine; 4) following; 5) output;
6) manufacture; 7) gum; 8) do.

5. Word building: study exercise 1 once again, analyze what part of
speech each word refers to, taking into account affixation. Make groups of
nouns, adjectives, adverbs, verbs and provide your examples with the same pre-
fixes and suffixes (for reference see Appendix 1). Translate them. Use them in
phrases and sentences of your own.

Text 1
LUBE OIL MANUFACTURING

Production of high-quality lubricating oils is a very complex process with
a number of consecutively performed operations with the initial charge stock,
including:

Vacuum distillation of reduced crude in order to obtain distillate oils,
deasphalting of residuum, solvent refining and solvent dewaxing of distillates
and deasphalted oil, absorption purification, and in some cases rerunning the oil
distillates. Slack wax and petroleum obtained in dewaxing processes can be ap-
plied for manufacturing of various wax products.

The processes mentioned above make it possible to produce high-quality
lube oils for aviation, steam, diesel, automobile, and other engines practically
from any crude type.

It can be recommended in order to ensure maximum utilization of the
process unit equipment and low manufacturing cost of the products obtained, to
investigate the properties of the crude oil expected to be handled, before the
combination of the lube oil processing units is selected.
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The entire lube manufacturing process comprises several separate pro-
cessing units.

The first step in the lube oil production procedure is a two-stage (atmos-
pheric and vacuum) crude distillation unit. Care should be taken when selecting
the crude distillation unit capacity, to ensure the necessary charge stock supply
not only for this unit, but also for the entire set of subsequent processing units to
meet the required oil output.

The steps in the lube oil manufacturing process are: deasphalting, solvent
refining and contact treating, dewaxing, vacuum distillation, absorption refining,
and finished oil compounding units. Wax manufacturing processes are usually
included into lube oil manufacturing plant.

Given below is a brief description of individual process units comprising
altogether a complete oil manufacturing plant.

A two-stage crude distillation unit is used for separating the crude oil into
fuel stock distillates, vacuum distillates in the vacuum section, and vacuum re-
siduum as a bottom product. The vacuum distillates can be used either as feed
stock for catalytic cracking units or for manufacturing of lube oils.

Distillates with various boiling ranges within 300 °C and 500 °C can be
obtained in such units to meet market requirements.

Distillates boiling within 300 °C and 400 °C usually find their application
as a base for producing oils necessary for the power industry, such as transform-
er oils, etc.

Other oil grades can, depending on the crude properties, be obtained either
from a wide boiling range distillate (370 °C to 500 °C), or from separate cuts boil-
ing within 350 °C and 420 °C and within 420 °C and 500 °C respectively.

The vacuum bottoms obtained in quantities such as 28 or 30 per cent of
crude can, if the crude quality permits, be applied for direct production of resid-
ual oils or for obtaining various oil grades by compounding with distillate oils.

Vacuum tar produced in the two-stage distillation unit is transferred to a
deasphalting unit through an intermediate tank.

Text 2
DEASPHALTING UNIT

Deasphalting of residual oils bases on dissolving the refined product in
low-molecular paraffin hydrocarbons. In the unit of this type propane is used as
such a low-molecular paraffin solvent.

In the propane deasphalting process the asphalteners and most of the gum
coalesce and fall out from solution in the form of an easily removable plastic as-
phalt sediment. The latter can either be applied as fuel oil blending stock or sub-
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jected to further processing in order to obtain petroleum asphalt (by oxidation),
coke, or various distillates produced by coking.

The deasphalted product can be further treated so as to give high-viscosity
residual oils of the cylinder and aviation type. It may also be used as compound-
ing stock for manufacturing heavier diesel oil grades, in combination with distil-
late oils.

It can be seen from the simplified flow diagram of the propane deasphalt-
ing process, that the residual charge (vacuum residue) is pumped through a heat
exchanger, in which it is preheated to the required temperature before it enters
the deasphalting tower somewhat above its middle.

Liquid propane is drawn from the storage tank by a pump, and having
passed a heat exchanger, enters the bottom of the tower.

The charge moves down the tower, in which it is intensively mixed on the
trays with the moving upward liquid propane stream. The residual oil dissolves
in the propane, while tarry matter, which is nonsoluble in propane, runs down to
the tower bottoms to be continually removed.

Additional quantities of tarry matter and polycyclic hydrocarbons separate
from the oil-in-propane solution flowing upward through the tower. This effect
is achieved by virtue of the higher temperature conditions in this portion of the
tower, caused by additional preheating of the solution with steam in a tubular
exchanger.

The tower top and bottom temperatures are selected dependingly on the
charge stock characteristics and can also be varied so as to ensure the desired
product quality.

The oil-propane solution leaving the deasphalting tower top passes con-
secutively an evaporator heated by low-pressure steam and another evaporator
heated by high-pressure steam. The oil leaving the second evaporator and con-
taining the traces of propane is directed into a stripping column in which the
propane is run off from the oil with the help of live steam.

The finished deasphalted oil is drawn off from the stripper bottom by a
pump which delivers it through a cooler into the respective tank. The asphalt so-
lution flowing from the bottom of the tower is passed through a single-stream
fired heater where it is heated to the required temperature. Then it continues its
flow into a third evaporator where most of the propane evaporates under pres-
sure. The remaining is removed in a stripping column with the help of live
steam. A pump draws off the asphalt from the stripper bottom and delivers it
through a cooler into the respective tank.

High-pressure propane vapours leaving the evaporators are directed into
condenser-and-cooler sets after which they complete their flow in the liquid
propane tank.

Low-pressure propane vapours coming from the stripping columns lose
their steam content in a direct-contact condenser, after which they are taken in
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by a compressor, which delivers them through condensers and coolers into the
liquid propane storage tank.
EXERCISES

1. Translate text 1 in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What operations are included in the production of high-quality lubricat-
ing oils? 2) Is it important to investigate the properties of the crude oil to ensure
maximum utilization of the process unit equipment? 3) Wax manufacturing pro-
cesses are usually included into lube oil manufacturing plant, aren’t they?
4) Can the vacuum distillates be used as feed stock for catalytic cracking units or
for manufacturing of lube oils? 5) Where do distillates boiling within 300 °C
and 400 °C usually find their application? 6) Where can the vacuum bottoms ob-
tained in quantities such as 28 or 30 per cent of crude be applied? 7) What can
be seen from the simplified flow diagram of the propane deasphalting process?
8) Is tarry matter soluble or nonsoluble in propane?

3. Put all possible types of questions (general, special, alternative, tag) to
text 2 (for reference see Appendix 3). Let other students translate and answer
them.

4. Summarize the contents of text 2 in English in the form of an abstract
(for reference see Appendix 6). Translate your abstract into Russian.

5. Translate into English.

CooTHollleHue npomnaHa u ryapoHa coctasisieT ot S:1 go 13:1. Ono 3aBu-
CHUT OT KadecTBa cbipbsi. OObIYHO Oepercs o0beMHOe cooTHoieHue 8:1. Brixon
neacganbTU3aTa 3aBUCUT OT KauyecTBa ChIphs M cocTaBisieT 25-45 %. Hekoro-
pble YHHUKaJIbHBIE COpTa HE(PTH Har0T Oojee BBHICOKUU BBIXOA AeachanbTHU3U-
poBanHOTO Macia. HayuHo-ucciienoBaTenbckas paboTa mo3BOJIUT pa3paboTaTh
THOKYIO TEXHOJIOTUYECKYIO CXEMY MPOU3BOJICTBA CMAa30YHBIX Macell.

6. Fill in the blanks with appropriate words taken from those listed be-
low. What grammar problem of translation can you find in the sentences (for
reference see Appendix 3)? Translate the sentences.

taken, calculations, be introduced, state, important

1) It is necessary that the new process should ... at our refinery. 2) It is
most ... that the desired product quality be ensured. 3) Care should be ..., when
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selecting the crude distillation unit capacity, to ensure the charge stock for the
subsequent processing units. 4) It is desirable that he should inform us on the ...
of his experiment with a new solvent. 5) The necessary ... might have been
done.

7. a) Write out the italicized polysemantic words and consult a dictionary
for their meaning.

b) Translate the sentences into Russian, analyzing types of conditional
sentences (for reference see Appendix 3).

1) If you raise the process temperature, the yield of end product will in-
crease. 2) We should obtain the desired octane rating if the operating conditions
were more severe. 3) If we removed sulphur from the feed stock, the lead sus-
ceptibility of gasoline would be higher. 4) Had the new process been used last
year, the demand for the product would have been met. 5) If the temperature de-
creases, the reaction stops.

UNIT 9
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

oxidation resistance, slurry, carbon and slurry forming tendencies, phenol
extraction unit, semi-finished residual oil, melting point, ensure safety, preserve
health, pipe heating system, steam tracing, depress, chill (n) (v), subzero tem-
perature, by gravity, petrolatum cake, screw conveyer, water settling tank, filter
drum, vacuum receiver, surge tank, flash tower, traces of solvent, dispose to the
drainage, specific gravity, ammonia chiller.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) water settling tank; 2) vacuum receiver; 3) filter drum; 4) slurry;
5) petrolatum cake; 6) screw conveyer; 7) surge tank; 8) flash tower; 9) ammo-
nia chiller; 10) pipe heating system.

B. 1) amMmuaunblii kpucTaumsarop; 2) nuiam; 3) cucteMa oborpeBa Tpy-
601mpoBo10B; 4) OydepHas EMKOCTh; 5) UcnapuTelbHas KOJIOHHA; 6) ITHEKOBBIN
J0TOK; 7) 6apaban punbTpa; 8) BOAOOTACIUTEND; 9) BaKyyMHBIN aKKyMYJISTOD;
10) nenenika rayva.
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3. Find the proper English equivalents (B) for the following Russian terms
and phrases (A).

A. 1) padunar; 2) azeorponHas cMmech; 3) neacanbTuzar; 4) SKCTPAKT;
5) Tonyoun; 6) kpuctaiiel mapaduHa; 7) CMECh ChIPbs C PACTBOPUTENEM; 8) IH-
TareNbHbIN 0ak; 9) puibTpoBanue; 10) peHonbHAsS OUKMCTKA.

B. 1) wax crystals; 2) azeotropic mixture; 3) filtering; 4) oil and solvent
mixture; 5) feed tank; 6) raffinate; 7) phenol refining; 8) extract; 9) toluene;
10) deasphalted oil.

4. Word building: study exercise 1 once again and find attributive clusters
(groups of words with a key noun and a number of attributive components modi-
fying it) with attributes expressed by a noun or an adjective. Analyze each clus-
ter and state if the attribute denotes a place (a beach house), time (evening
newspaper), characteristics (overtime ban), reason (sickness pay), object (fish
export), source (membership fees), purpose (face cream) or subject (UNESCO
call). Translate the attributive clusters.

5. Translate the following word combinations containing the noun point.

melting point, boiling point, freezing point, dew point, pour point.

6. Odd man out. Find the word which is different from the others in each
row. Say why it is different. Translate all the words.

1) ensure, preserve, depress, dispose, slurry.

2) heating, semi-finished, forming, tracing, settling.

3) specific, gravity, resistance, chiller, safety.

Text 1
PHENOL EXTRACTION

The phenol refining process of lube oils is a liquid extraction applied for
raising their viscosity index, stability and oxidation resistance, for improving the
colour as well as for reducing their carbon and slurry forming tendencies.

Phenol is used as solvent for refining of lube distillates and deasphalted
oil (after deasphaltization of vacuum residuum).

The phenol extraction unit gives semi-finished residual and distillated oils
(phenol extraction raffinates) which are later individually sent to further pro-
cessing, including dewaxing, vacuum rerun, absorption purification and, finally,
compounding into finished market oil grades.

Extract is also produced in the phenol extraction process, in addition to
raffinates. It usually finds an application as fuel oil blending stock.
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The phenol extraction process has some particular features caused by the
necessity of handling high melting point products and solvent and by poisoning
properties of the latter. Special measures are therefore incorporated in the unit to
ensure safety and preserve the health of the operating personnel. A pipe heating
system by means of steam tracing is also provided.

Charge and products of the phenol extraction plant are:

Charge:

Straight-run oil distillate. Deasphalted oil from deasphalting unit.

Products:

Distillate raffinate.

Residual raffinate.

Extract.

Text 2
SOLVENT DEWAXING UNIT

The purpose of the dewaxing process is to depress the pour point of lubri-
cating oils by removing the wax from raw lube oil stock.

Any distillate or residual oil, no matter what its viscosity or crude sources,
can be applied as feed stock in this process.

Dewaxed oil is obtained in the following way: solvent is introduced into
the oil stock to be dewaxed in a proportion in which the wax crystals formed and
the liquid flow attain viscosities most suitable for filtering. Thus produced oil
and solvent mixture is then chilled and filtered to separate the raffinate from the
crystallized wax.

A widely known solvent consisting of benzol, methyl-ethyl-ketone and
toluene 1s applied in the unit described herein. The mixture proportions recom-
mended depend on particular operating conditions and vary within 25 to 50 per
cent methyl-ethyl-ketone, 12 and to 25 per cent toluene, and 40 to 60 per cent
benzol.

The simplified flow diagram of the dewaxing unit shows the following:

Feed stock (wax oil) is drawn by a pump from the storage and delivered
together with the solvent stream into a steam heater in which it is brought up to
60 °C or 70 °C. Then it passes into a water cooler to be cooled down to 30 °C or
40 °C. After this the oil and solvent mixture continues its flow through a double
pipe heat exchanger and an ammonia chiller, and a result reaches a feed tank.

From the latter the charged mixture chilled to the required (sub-zero)
temperature flows by gravity into a continuously operating vacuum filter.

The wax of petrolatum cake cut from the filter passes into a screw con-
veyer, and, further, into a tank from which a pump delivers it through a heat
exchanger and a steam heater into a water settling tank.
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Solvent vapours and steam leaving the strippers are passed in the form of
condensate into the same settling tank. The slack wax or petrolatum cake depos-
ited on the filter drum is washed there with solvent chilled by ammonia in a
cooler in order to extract the oil contained in it. The dewaxed oil filtrate and the
water solvent leaving the filter enter a vacuum receiver. From the latter they are
pumped into a dewaxed oil mixture surge tank.

The mixture flows then from the surge tank in a continual stream through
a vapour heat exchanger into the low-pressure section of a flash tower for recov-
ery of the solvent contained in it. About 50 per cent of the solvent evaporate in
this section.

The evaporator effluent is pumped through a fired heater into the high-
pressure section of the flash tower. The solvent vapours pass from the tower top
through a vertical vapour heat exchanger and, having condensed, accumulate in
a dehydrated solvent receiver, into which also the solvent recovered in the tower
is distillated. From the receiver the solvent partly re-enters the pump suction to
be mixed with the charge, the remainder being pumped through a cooler into the
filter wash pipe to extract the oil from the filter cake.

Dewaxed oil containing traces of solvent, flows from the flash tower
high-pressure section into a stripper.

Solvent vapours leaving the stripper at its top condense in a water-cooled
condenser, after which they enter the water settling tank. The stripper bottom
product (dewaxed oil) is pumped into the wax-free oil storage through a cooler.

The slack wax or petrolatum mixture separated from the water in the set-
tling tank is pumped through a heat exchanger and a fired heater into a wax or
petrolatum flash section. Solvent vapours drawn from the top of this section
condense in a water cooled condenser and run down into the solvent receiver.
The bottom effluent of the flash section flows by gravity into the lower section
where the wax is finally stripped of the solvent. The solvent vapours leaving the
stripping section top are directed into the solvent and steam condenser and, fur-
ther, into the water settling tank.

The wax effluent of the stripper bottom is pumped to the wax storage
through a heat exchanger. The water mixture (sediment) is pumped into a frac-
tionating column, from the top of which an azeotropic mixture of solvent
vapours and steam is obtained, which condenses in a water-cooled condenser
and returns into the water settling tank.

Water leaving the fractionating column bottom in a continual stream is
disposed to the drainage.
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EXERCISES
1. Translate text 1 in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What is the phenol refining process of lube oils designed for? 2) The
phenol extraction process has some particular features, doesn’t it? 3) Can you
enumerate charge and products of the phenol extraction plant? 4) Is the purpose
of the dewaxing process to depress or to raise the pour point of lubricating oils?
5) How is dewaxed oil obtained? 6) Where is the evaporator effluent pumped?

3. Complete and translate the following sentences.

1) The purpose of the dewaxing process is ... . 2) A solvent consists of ...
3) The mixture production depends on ... . 4) The feed stock is delivered into ...
5) The temperature of the stream in a steam heater is ... . 6) Solvent vapours and
steam leaving the strippers are passed into ... . 7) The slack wax or petrolatum
cake deposited on the filter is washed with ... .

4. Translate the following text into English.

B mporecce ounctkn cMazouHbIX Macesl ()EHOJIOM MOBBIMIACTCS UX WH-
JIEKC BSI3KOCTH, CTAOMJIBHOCTH, CONMPOTHBISIEMOCTh K OKHCJICHUIO, YIy4IIaeTCs
[[BET Y TMOHWXACTCS TEHICHIUS K KOKCO- M IuiamooOpa3zoBanuio. deHon wuc-
MOJIB3YETCSI ISl OYMCTKHU CMAa309HBIX TUCTUIUISTOB | Jleacanbrusara.

Ha ¢denonpHONM ycTaHOBKE MOMydaroT moiaydabpukaThl OCTATOYHOTO U
JTUCTWUIATHOTO Macell, KOTOphIe pa3lIelIbHO HAIMpPaBISAIOTCS HA JaIbHEHIIYIO
nepepadboTKy.

B mpomecce aenapaduHu3zanMKM CHIDKACTCS TeMIlepaTypa 3acThIBAHUS
CMa30YHBIX Macell MMyTeM yJajcHus napaduHa w3 ChIPbIX Maceld. B atoMm mpo-
IIECCE MCIOJIB3YIOT IUPOKO U3BECTHBIM PACTBOPHUTENH, COCTOSAIININ U3 OEH3011a,
METHJIDTHIIKETOHA U Toiyona. CMech ChIphS U PACTBOPHUTENS OXJIKIACTCS H
nojaeTcsl Ha GUIBTP UL OTIENCHHUS paduHaATa OT BBIKPHUCTAILTM30BABIICTOCS
napaduHa.

5. Use the English-English dictionary and provide definitions of the fol-
lowing words (for reference see the text “Solvent dewaxing unit”). If possible,
give as many synonyms as you can. Translate the words.

purpose, attain, suitable, herein, condition, simplify, steam, deposit, enter,
pump (v), contain, section, dispose.

6. Listen to / read the world news blocks devoted to problems of oil & gas
industry (Appendix 10) and provide consecutive interpreting / sight translation.

48



UNIT 10
PRE-TEXT ACTIVITIES

1. Work with the dictionary and the vocabulary in this manual, find the
meaning of the words and word combinations given below and memorize them.
Pay particular attention to their pronunciation.

clay, viscosity, flash temperature, remnant, admixture, colour, contact
treatment, polar-active material, automobile oil, brand, adsorption process, at the
heater outlet, weight, completion, contribute.

2. Find the proper Russian equivalents (B) for the following English terms
and phrases (A).

A. 1) oil containing remnants; 2) undesirable admixtures; 3) adsorbent
surface; 4) average clay requirements; 5) improve the colour of oil; 6) compo-
nents possessing polar activity; 7) at the heater outlet; 8) contribute to removal;
9) market oil brands; 10) contact treatment.

B. 1) noBepxHOCTh afcopOeHTa; 2) KOMIOHEHTHI, 00JIaAat0II1E TOJISIPHOM
aKTUBHOCTBIO; 3) YJyYIIUTh I[BET Macia; 4) OCTaTKH, CoJepiKalllhue Maclo;
5) HexenaTeNbHble PUMECH; 6) Ha BBIXOJIE U3 NI€UYH; 7) CPEIHHUIN pacXo TJIUHBL;
8) KOHTaKTHas O4MCTKA; 9) copTa ToBapHBIX Macel; 10) cnocoOCTBOBATH yiae-
HUIO.

3. Find the proper English equivalents (B) for the following Russian terms
and phrases (A).

A. 1) aBToMOOUIIbLHOE CMa304HOE Macio; 2) riuHa; 3) Bec; 4) BSI3KOCTb;
5) noBepXHOCTh; 6) Mapka, COpT.

B. 1) clay; 2) surface; 3) viscosity; 4) brand; 5) weight; 6) automobile oil.

4. Find synonymous pairs. Translate the words.

A. 1) light; 2) sort; 3) preceding; 4) gravity; 5) possess; 6) complete;
7) average; 8) remnant.

B. 1) remainder; 2) weight; 3) brand; 4) heavy; 5) finish; 6) have; 7) mid-
dle; 8) foregoing.

5. Vocabulary work: study exercise I once again and state what part of
speech nearly all the words refer to (see Appendix 1). Explain their meanings in
English, using the English-English dictionary or providing synonyms.
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Text

FINISHED MARKET OIL PRODUCTION

The lubricating oil components obtained in the processes described above,
1.e. deasphalted, phenol refined, and dewaxed residual oils, and phenol refined
and dewaxed distillate oils, are rerun in a vacuum distillation unit and contact-
treated with clay or other adsorbents.

If lube oils are to be produced from residual stock only, the latter is sub-
jected to some concentration only in the vacuum rerun unit, in order to increase
its flash temperature and viscosity. The light distillate obtained as a by-product
in this operation can be used as compounding stock for manufacturing of some
low-viscosity oil grades.

Oil purification by means of adsorbent is the final step in the lube oil
manufacturing process. Oil containing remnants of desirable admixtures such as
excessive gums, solvent traces, etc., are improved in some aspects (colour, car-
bon residuum, stability, etc.) by treating with adsorbents and lose any remnants
of selective solvents used in preceding operations.

Contact treating processes are based on the adsorption of oil components
possessing polar activity, by the adsorbent surface.

The admixtures mentioned above, either present in the oil in a natural
manner or introduced into it in the course of various refining processes, are po-
lar-active materials. For this reason the application of solid adsorbents contrib-
utes to effective removal of the said undesirable admixtures from the oil.

Contact treating of lube oils is effected in the following way: the oil is
mixed with an adsorbent, say with clay, after which the mixture is heated during
a period necessary for completion of the adsorption process. Then the mixture is
filtered to separate the clay from the oil.

The average clay requirements for treatment of residual lube stock are
about 4 per cent weight of the oil to be refined.

The contact treating of residual stock is carried out at an oil mixture tem-
perature of about 70 °C at the heater outlet. The yield of refined oil varies about
96 or 87 per cent of the feed.

The process temperature for treating distillate oil stock is about the same
as mentioned above for residual stock. The clay consumption is then, however,
about 3 per cent weight of the feed, and the yield of treated oil is within 97 or 98
per cent of the feed stock treated.

Most of market oil brands, such as automobile oils, diesel oils, etc., are
prepared by compounding residual oil stock with distillates. Such a method
permits to produce a wide range of lubricating oil.
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EXERCISES
1. Translate the text in written form.

2. Work in pairs. Student 1 asks Student 2 a question. Student 2 translates
and answers it. Then Student 1 translates Student 2’s answer. Take turns.

1) What processes are the lubricating oil components obtained in? 2) Lube
oils are to be produced from residual stock, aren’t they? 3) Is oil purification by
means of adsorbent the final step in the lube oil manufacturing process? 4) Are
the admixtures present in the oil in a natural manner or introduced into it in the
course of various refining processes? 5) How is contact treating of lube oils ef-
fected? 6) What are the average clay requirements for treating residual lube
stock? 7) Is the contact treating of residual stock carried out at an oil mixture
temperature of about 70 or 80 °C? 8) The yield of refined oil doesn’t vary, does
1it? 9) What method is used to prepare most market oil brands?

3. Translate the following text into English.

Macuna, comepxaiyue OCTaTKd HEeKEIaTeIbHBIX MPUMECEe — U30BITOUHBIC
CMOJIBI, OCTaTK! M30UpaTENbHBIX PACTBOPUTENICH U APYTHE MPUMECH, TIOCIE 00-
paboTKH aicOpOCHTaMH yIIyUIIalOT CBOU CBOICTBA.

[Tporecchl 00paboTKM ancopOCHTaAaMU OCHOBBIBAIOTCS Ha aJICOPOITUU I10-
BEPXHOCTBHIO aJICOPOCHTA MOJISIPHO AKTUBHBIX COCTABHBIX YacTeH mMacia.

Macio cmemmuBaeTcsi ¢ aacOpOSHTOM, CMECh HAarpPEeBaEeTCsl B TEUCHHUE Bpe-
MEHHU, HeOOXOAMMOro i 3aBeprieHus anacopOiuu. [locme storo cmech Guib-
TpyeTcs JUisl OTACJCHHs TIMHBI OT Macia. KomMmayHAupoBaHWE OCTATOYHOTO
Macja ¢ IUCTUUISITHBIMA MacjaMy JaeT MUPOKUNA aCCOPTUMEHT Maced.

4. a) Name the underlined grammar phenomena in the following sentenc-
es (for reference see Appendix 3).

b) Translate the sentences in written form.

1) Lube oils are to be produced from residual stock. 2) Admixtures are to
be removed. 3) The mixture is to be filtered. 4) The stability of oil is to be im-
proved. 5) The reaction was to be carried out at about 70 °C. 6) The reaction
should be carried out with a catalyst. 7) They would do the work in spite of all
the difficulties. 8) In treating oils the engineer has to study the physical proper-
ties of adsorbents. 9) The product must be washed with caustic solution.

5. Read the material in Appendix 7, choose one of the model advertise-
ments for written translation. Analyze it from grammatical, lexical and stylistic
points of view. Translate your advertisement, paying particular attention to the
words made prominent in the passage.
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VOCABULARY

A

acceptance — nIpuMeHEHHUE
acid sludge — kucnblii ry1poH
additives — nmpucanku, 1006aBKu
adhere — npuunatk, CHEMIATHCS
adjust — perynupoBatb
adsorption process — nporiecc agcopounu
agent — peakTHB, BEIIECTBO
agitator — memmanka
aim product — 1ieneBoi MpoayKT
air accumulator — mHEBMOAKKyMYJISITOP
air blowing — nponyBka Bo3nyxom
air lift — nHeBMOnoxbEMHUK
aldehydes — anbaeruabl
alkylation — ankunupoBanue

alkylation enjoys a robust growth —

ANKWIMPOBAHUE HAXOIUT BCe OOJIbIee
MPUMEHECHHE

aluminium—cobalt-molybdenum catalyst
— aJIIOMO-KOOaNbT-MONUOIEHOBBIN KaTa-
JU3aTop
ammonia chiller — ammuaunblil kpucran-
JN3aTOop
anti-knock value — anTugeroHanroHHas
XapaKTepUCTUKA
ash —3oma
asphaltic residue — rynpon
atmospheric and vacuum crude distilla-
tion unit aTMocepHO-BaKyyMHast
yCTaHOBKa / TpyO4aTka
automatic equipment — cpencrTBa aBTO-
MaTUKH
automobile oil — aBTomMOOuUNIBEHOE CMa-
304YHO€ MacJIo

B

baffle — neperopoaka

bank — psa, rpynna (Tpy0)

barometric condenser — GapomeTpuue-
CKUU KOHJICHCATOP

barrel Gappenr = 42 amep. ramioHa
35 aHru. rajuioHoB Uiy 159 nutpos
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battery — Gatapes
behaviour — nosenenue, padora (mpu uc-
MIBITAHUSIX )
benzene — 6eH3011

benzene ring — 0eH30JbHOE KOJIBIO
bitumen — 6utym™m, achanbT
blending stock — KOMIOHEHT cMelIeHUS
blotter press — ¢punbTp npecc
boiler fuel oil — koTenbHOE TOTIMBO
bottom product — ocratok
bring down — cokpaiuarb, CHUXAaTh
bubble, v — 6ap6oTrpoBath
bubble cap — konmauokx OGapOoTakHOM
PEKTHU(PUKAITMIOHHON KOJIOHHBI
bucket elevator — KOBIIOBBI 371€BATOP
bundle of tubes — cBsizka Tpy6
butylene — Oytunen
by-product — noGouHbII NPOAYKT

C

capacity — @pPOU3BOJIUTENBHOCTh, €M-
KOCTb, TPOIMYCKHAs CIIOCOOHOCTh

loss in capacity — cHuXxeHuE Mpou3-

BOJAUTEIBLHOCTH
carbon and slurry forming tendencies —
TEHZEHIIMS K KOKCO- U ITaMOOOPa30BaHUIO
carbon residue — KoOkCcoBO€ 4HCIIO
carrier — iepxareib
catalytic — kaTanuTUyeCKui
caustic solution — pacTBop KaycTu4eckoit
COJIBI
caustic treatment outfit — y3en menou-
HOI 00paboTKH
caustic washing — npombiBka eaxoii
LIEJI0YbIO
charge stock — 3arpy3ka
chill —3amopaxuBaTh, OX1aK1aTh
chiller — xoJI0IUIBHUK, KPUCTAIIU3ATOP
clay — rimuna
clearance — npocTpaHCcTBO, 3a30p
coalesce — COCIUHATHLCS, CIIMIIATLCS
demulsiphying agent, demulsiphier —
JEAIMYJIBraTop



coat — IIOKpBIBATh

coil — 3meeBHK

coke burning — BEDKUT KOKca
combination — coeauHEHNE, CMEIICHHUE
combined operation — xKoMOWHHUpOBaH-
Hasl orepanus

combustion gases — razoo0pasHble Hpo-
JYKThI CTOpaHUs

composition — coctas

compounding — cMelMBaHUE, COCTaBIIE-
HUE CMECH

compressor — KOMIIPECcop

concrete — OeToOH

condensate — KOHAEHCAT

congealing of oil — 3acTeiBaHue HEPTH
consistent — COBMECTUMBIW, COIJIacyro-
1105058

consumption — notpediaeHuE, pacxo
contact treatment — KOHTaKTHas1 OYUCTKA
contaminants — npumMecu

contaminate — 3arpsi3HAThH
contamination — 3arps3HeHue

continual = continuous — HenpepbIBHBII
contribute — cnoco6cTBOBaTH
controlled-volume feed pump — go3upo-
BOYHBII HAcOC

convection coils — 3MeeBUKU KOHBEKIIU-
OHHOM CEKIINH

convert — npeBpamiaTh

cooler — X0JIOIUIIBHUK

crude oil, crude — (cwipas) HepTh

cu. m — KyOM4ecKuili MeTp

cut, n — ¢ppakuus

cut down — CHUXaTb, COKpaliaTh

D

deasphalting — neacdanbruzanms
decompose — paziaratb(cs)

deethanizer — nestanuzartop

dehydrate — 006e3BoXHBaTh

delayed cracking — yriyOnensslii (3a-
MeJIJICHHBIN ) KPEKUHT

deliver — nmogaBatb
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deposit, n — oTyI0XKEHNE

deposit, v — oTnarars(cs)

depress — noHWKaTh

derivative — mpon3BOIHOE BEIIECTBO
detergent — moromiee cpeacTBo

dew point — Touka pochl
diaphragm-operated control valve — pe-
TYJUPYIOIIUMK  KjamaH ¢ MeMOpaHHBIM
MPUBOJIOM

diluent — paz6aBurens

direct-contact condenser — cMmenuBaro-
AN KOHAEHCATOP

disposal — ynanenue oTxoa0B / TUKBU/IA-
usa 0e3 nepepaboTku; ¢ nepepaboTKoM, ¢
yTUJIN3alKeH / mpoaaxa

dispose to the drainage — cOpachiBaTh B
KaHAJIM3ALHIO

dissolve — pacTBOpSITH

distribution heads — pacnpenenurens-
HbIE TOJIOBKH

draw off — BEIBOIUTE, OTBOJIUTH

dry gas — cyxo¥u ra3

E

economic incentive HKOHOMUYECKUI
CTUMYJI

effluent — BEITGKAIOIIMI MOTOK, CTOK,
MIPOMBILIJIEHHBIE OTXO/bI
electric desalting unit —
COJIMBAIOIAs YCTAaHOBKA
eliminate — uckiro4aTh
engineering and economic calculations
— TEXHUKO-?)KOHOMUYECKHUE PacueThl
expose — MoJIBEPraTh BO3JACHCTBUIO
evaporate — ucnapsTh(cs)

excessive heat — n36bITOUHOE TEILIO
exhibit — nmposBATH, 0OHAPY)KUBATH
expediency — 1ienecooOpa3HOCTh

extract, 7 — DKCTPaKT

extract, v — U3BJIEKaTh, DKCTPAarupoBaTh

3J1eKTpoodec-



F

fall out — BeImagatn

feed — cbipbé

feed hopper — 3arpy3ouHas BOpoHKa

feed stock — cripbe

filtrate — ¢punpTpar

filter casing — xopmyc ¢uibTpa

filter drum — Gapaban punbTpa

filtering — punbTpoBaHue, punbTpaLUa
finished gasoline — ToBapHbIil 6eH3UH
finished market oil production — nony-
YEHUE TOBAPHBIX Mace

finished oil compounding — xomnayHu-
pOBaHHE TOBAPHOTO Macia

finished lubricating oil grades — ToBap-
HbIE Macja

finished product manufacturing cost —
ce0eCcTOMMOCTh MPOAYKIIHH

fired tube heater — Tpy6uaThIii moTOTpe-
BaTesb

flash temperature
BCIIBIIIIKU

flash tower — ucnapurtenbHas KOJOHHA
float-type level indicator — nomaBko-
BbI YPOBHEMEDP

flow — Teun

flow diagram, flow sheet — TexHomnoru-
Yyeckasi cxema

fluidity — Texy4ecTs, IOABUKHOCTD

flow transmitter — pacxogomeTp, 1aTYUK
fractionating column — pexTuduxaiu-
OHHasl KOJIOHHA

fuel blending stock — KOMIOHEHT KO-
TEJIBHOTO TOIUIHBA

furnish — nocraBisaTh

TeMIiepaTypa

G

gas fractionating plant — razodppaxuu-
OHMpYIOUIasl YCTaHOBKA

gas lift — raznudr

gas oil — razoiinn

gasoline — OeH3uH

gasoline pool — koMmayHIUpPOBaHHBIN
OeH3UH
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gas plant — razorenepaTopHasi yCTaHOBKa
grade — copt

gravity: by gravity — camorekom

gum — cMoJia

gum forming compounds — cmo051000pa-
3yIOILME BEUIECTBA

H

handle — nepepabaTriBaTh
heat-absorbing process — npouecc mno-
[JIOLIEHUS TeTlIa

heat exchanger — Ternii000MeHHUK

heat recovery — perenepanus Tera

heat transfer — rermonepenaua

high content — Bricokoe conepxanue
high efficiency electrically driven cen-
trifugal pumps — BBICOKONIPOU3BOIU-
TEJNbHbIE IIEHTPOOEKHbIE HACOCHI C TPH-
BOJIOM OT 3JIEKTPOJIBUraTENEH
high-octane motor gasoline — BbICOKO-
OKTaHOBBIN aBTOMOOWJIbHBIN OEH3UH
high-octane motor gasoline blending
stock — BBICOKOOKTaHOBBIM KOMIIOHEHT
CMEIICHHS] aBTOMOOMIIBHOTO OEH3MHA
high-potential electrostatic field — snex-
TPUYECKOE I0JIE BHICOKOTO HANPSKEHUS
hydrocarbon — yrinesonopon
hydrochloric — XJI0puCTOBOIOPOIHBIN
hydrocracker YCTaHOBKA THJAPO-
KpEKHUHIa

hydrocracking — ruipoOKpeKuHT
hydrofining — rugpoouncrka
hydrogenation — rugpupoBanue
hydrogenizate — ruaporenusar

hydrogen laser — BonopoaHsbIil nasep
hydrogen sulfide — cepoBogopon
hydrotreating — rugpoouncTka

immiscible — HecMmemnBaeMbIit

impurity — 3arps3Hsonas npuMech
independent circuit HE3aBUCUMBI
KOHTYP



initial contamination
TPSI3HEHHOCTD

inject — BBOIUTH
installation cost — ctoumocTh MOHTaXa
intake — BIyck, BcachIBaHUE
intermediate (circulating) reflux — npo-
MEKYTOYHOE (LIMPKYJISALMOHHOE) OPOLLEHNE
intermediate rundown tank — npomexy-
TOYHAsi EMKOCTb

intermediate tankage — npomexyTou-
HBIN pe3epByap

investment cost — UHBECTUILIMOHHBIE pac-
XO/J1bI

isobutane — n3o0yTan

isomer — uzomep

isomerization — n3omepuszanus

ucxoaHas 3a-

K

kerosene, kerosine — kepocun

kerosene distillate — kepocMHOBBIN U-
CTHILIAT

kettle — xoTen

lag — oTcraBath

layout — pacnonoxeHue, KOMIOHOBKa
lead susceptibility — 4uyBcTBUTENBHOCTD
(OeH3MHa) K TeTPa3TUIICBUHILY

liquefied gas — xunkuii ras

liquid phase — xunkas daza

loosen — 0cBOOOX1aTh, OCIA0IATH

lower portion — HUXHSS 4YacTh

LPG = liquefied petroleum gas — cxu-
KEHHbIN He(TAHOI ra3

M

machinery — o6opyioBanue, MEXaHU3M
maintain — nojaep>xuBaTh

make provision for — o0ecneunBaTh
manpower — paboyas cuia, JIIOJCKUe pe-
CypCBI, KaJIpbl

material — BeniecTBo

matter — maTepusi, BELIECTBO
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meet the market requirements — yjo-
BJIETBOPATH TPEOOBAHUSM PHIHKA

mm mercury — uy pTyTHOTO CTOJI0a
monomethanol amine — moHomeTaHoa-
MHH

motor octane number — OKTaHOBOE YHC-
JI0 IO MOTOPHOMY METOY

mount — yCTaHaBJIMBaTh

moving bead catalyst — m1OABMXKHBII
IrPaHyJIMPOBAHHBIA KaTaJnu3aToP

N

naphtha — iurpoun

narrow boiling range cut — y3Kokums-
miast / y3kast ppaxkuus

noncondensable gases — HekOoHIEHCUPY-
OLLMECS Ta3bl

(0]

octane level; ~ number, ~ rating — oxra-
HOBOE YHCJIO
off-gas — oTxosuii ra3
olefin — onepun
olefinic — oneduHOBHII
operate — paboTaTh
operating conditions — ycioBus dKCIUTy-
aTauuu
operating cost
pacxoibl
at the heater outlet — Ha BbIXO1€ U3 TIeUn
output — BBIXO/I, IPOIYKIIHSA
required oil output — 3aganHbI 00b-
€M TIOJTyUCHHUSI Mace
overhead — BepxHuit
overhead distillate — noron (aucrtun-
JSIT), OTOMpPAeMBbIid C Bepxa KOJOHHBI /
TOJIOBHOU JUCTUIIIAT
overhead vapour of the secondary
tower — rmapbl CBEpXy BTOPOIl KOJIOHHBI
oxidation — oxucnenue
oxidation resistance — CTOMKOCTh K
OKHCIICHUIO
oxo0 alcohols — okco-cripThl

OKCILTYaTalUOHHBIC



P

packed column — Hacaji04Hass KOJIOHHA
paddle — nonacts, jonarka (TypOUHBI)
petrochemicals — nponykTel HedpTexumu-
YECKOM TMPOMBINIIEHHOCTH, HedTenpo-
JTYKTBI
petroleum — He(Th
petroleum cake — nemnemika raya
phenol extraction — ceniekTMBHAsE OUUCTKA
(beHonoM, mporecc IKCTPAKUUH (HEHOIOM
phenol extraction unit — ycraHoBka
OounCTKH (Macen) ¢peHosIoM
pipe heating system — cucrema o6orpesa
TpyOOIIPOBOIOB
piping length — npots:keHHocTh TpyOO-
POBOIOB
pneumatic pressure controllers — nHes-
MaTUYECKHUE PETYJIATOPHI AABICHUS
point — Touka
boiling point — Touka KuNeHUA
freezing point — Touka 3amep3aHus
pour point — Temrieparypa 3acTbIBaHUs
melting point — Touka nuaBIeHUA
polar-active materials — nonspHo ak-
TUBHBIE COETUHEHUS
port — oTBepCcTHE, IPOXOJ
powder-type catalyst — nbUICBUIHBIN Ka-
TaJIU3aTop
power industry — sHepreTuka
precaution — npe10CTOPOKHOCTD
precipitation space — 30Ha oTCTOA
preheater — nosorpesaresn
preserve — OXpaHsTb
primary variables — ocHOBHbIE TapaMeTpbl
process — nnepepadaThIBaTh
process conditions — pexxum (00pabOTKH)
processing section cexkuus Inepe-
pabOTKH / TEXHOJIOTUYECKUI y3ell
process sequence — rocje10BaTeIbHOCTb
onepauuit
processing unit
yCTaHOBKa
prolonged continuous operation — au-
TeJbHasl, HelpepbIBHAs paboTa

TCXHOJIOTHYCCKAaA
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promote — crioco6CTBOBAThH

provision — Mepa Npea0CTOPOKHOCTH
psig (pound per square inch gauge) —
(GyHTOB Ha KBaJpaTHBIN IOWM (no
MaHomempy)

pump-and-compressor house — Hacoc-
HO-KOMITPECCOPHOE MOMEIIEHUE
purification of crude — ouucTtka cbipoit
HedTH

purify — ounate

R

raffinate — pajunar

rank second — Ha BTOpOM mecTe

rapture — npo6oi

rate of flow — ckopocTh MOTOKa, CKO-
POCTb UCTEUYEHMUSI, PACXO/] )KUJIKOCTH
reactor — peakTop

reboiler — peboiinep, KUTIATUILHUK
reciprocating pump — nopuIHeBoil Hacoc
recirculate — peunupkynupoBaTh
recording and controlling receivers —
CaMOIUILYIIHUE PETrYyIUPYIOLIUE BTOPUY-
HbIE€ PUOOPHI

reduced crude — Ma3zyTt, oTOCH3MHECHHAS
(xpexupoBaHHas) HEPTh

refine — ounaTh, nepepadaTbIBaTh
refining — nepepabotka

refinery — HeprenepepabarpiBaronuii 3a-
BOJ

reflux — opoienue

reformate — npoayxT peopmunra
reforming — pepopmunr

regard, n — BHUMaHuE

regard, v — cuMTarh, paccMaTpuBaTh
regenerate — pereHepupoOBaTh

Reid vapour pressure (RVP) — ynpy-
rocTh napos 1o Peiiny

release into the drainage system —
cOpachIBaTh B KaHAIH3AIUIO

relegate 30. — npenHa3HavyaTh

remote indicating receiver — nucTaHuu-
OHHBIW BTOPUYHBINA MPUOOP-UHIUKATOD



required oil output — 3amanHbBIll 00BbEM
MOJIyYEHHUs Maclia

rerun — rOBTOPHAs / BTOPUYHAS MIEPETOHKA
research method, clear — (oxmanosoe
Yucno) MO UCCIAEAOBATEIBLCKOMY METOIY
0e3 100aBJICHHUS TETPAITHIICBUHIIA
residual — octaTouHbIit

residuum — ocraTok

rest — onuparbes

rich gas — Gorarblii ra3

route — croco0, nyTh

rubber — pe3uHa, Kayuyk

S

saddle — ceno, rHe300, MOAKIAAKA
salable — nosb3yromuics CIpocoM, Xo.-
KUl (0 mosape)
slip, v — CKOJIb3UTH
s.c.f. (standard cubic foot) — cranmapt-
HBI KyOuueckuil Gyt
scraper — CKpeOoK
screw conveyer — IIHEKOBBIH JIOTOK
scrubbing — npoMbIBKa
sediment — ocajok
sediments — MexaHHuYeCKHe MPUMECU
semi-finished residual oil — monydabpu-
KaT OCTaTOYHOTO Macia
send away — BbIBOJUTh, OTBOAUTD
servicing — oOcy>krBaHue
set of settling tanks — psin OTCTONMHUKOB
settler — oTCTOMHUK
severe — )KECTKUMI
severe conditions — )kecTKH€ yCIOBUS
severe treatment — UHTEHCHUBHasI 00-
paboTka
shell — oGoouka, KOXKyX, KOPIyC
shell-and-tube cooler — koxyxoTpyo0-
HEIN OXJIAIUTENb
side cut — 00KOBOI1 MOroOH
simple reciprocating pump — nopiHe-
BOW OJTHOUMJIMHAPOBBIM HACOC
simplified flow diagram — ynpoienHas
TEXHOJIOTUYECKAs cXeMa
sizable — nopsgouHoro pasmepa
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slack wax — mapadguHOBBIi Tau
sludge — ocanok, nuiam
slurry — nutam
slurry tank — miaMoBbIf OTCTOMHUK
solubility — pacTBopuMOCTb
solvent — pacTBopuTenb
solvent dewaxing — nenapadunuza-
1Yl PACTBOPUTEISIMU
solvent refining — »KcTpakiMOHHAas
OUYHCTKA
specific gravity — ynenbHblil Bec
spherical — mapoBuaHbIi, chepuueckui,
cheponaaTbHBIN
Spur — cnoco0CTBOBaTh, CTUMYJI
standpipe — cTosik, BepTUKaiabHas TpyOa
(I7s morbeMa KaTaau3aTopa)
steam heater — napoBoi ogorpesaresns
steam tracing — mapoBoi CIIyTHUK
still and heat exchanger tubes — TpyObI
nedel U TerI000MEHHUKOB
stirring — nepemelnBanue
stock — ceIpbe, 3arpyska
storage tank — pesepByap Il XpaHEHUs
storage tank area — TOBapHbIN NapK
superheated steam — nieperpersiii map
straight-run — npsAMoOroHHbIN
straight-run oil distillate — macisanb1I1
JUCTHILIAT IPSIMOM TOHKH
strainer — GuIbTp
stream day — cyTku paboThI
stringent — cTporuii, 00s13aTeNbHBIN
stripping — ornapka
stripping tower — oTnapHas KOJIOHHA
styrene — CTUPOJI
submerged coil-type condenser — KoH-
JIEHCATOP MOTPYKHOTO THUIIA
submerged coil-type condenser and
cooler — KOHAEHCATOP-XOJIOAUIBHUK MO-
Ipy>KHOIO TUIA
submerged tubular condenser — TpyO-
HBI KOHJIEHCATOp MOTPY’KHOTO TUIA
subzero temperature — MHUHYCOBasI TEM-
neparypa
suction side of a crude pump — npuem
CBIPBEBOT'0 Hacoca



sulphur — cepa

sulphurous — cepHucTsIi

suppress — I0JaBJIsATh

surge tank — OydepHas eMKOCTh, poMe-
JKyTOUYHBIN pe3epByap

sweating — BeIloTeBaHKE apauHa
sweetening — o4uMCTKa OT aKTUBHOM CEPbI
synthetic rubber — cuHTeTHYeCKU Kay-
qyK

tar — cMoia
tarry — CMOJIMCTBIN
T.E.L. T.2.C. — TeTpasTUICBUHELL
thorough preparation of crude — Ttma-
TeJbHas MOJrOTOBKA ChIPbsI
throttle — tpoccennposats
toluene — Tosryon
top (live) reflux — Bepxnee (ocTpoe)
OpOILIEHHE
tower — KOJIOHHA

primary tower — nepBasi KOJIOHHa
traces of solvent — octatku pacTBopuTens
transformer oil — TpanchopmaropHoe
MacJio
tray — Tapeika
treat — 0Opa0aTbIBaThH
treatment — o6paboTka
trouble-free operation — 6e3aBapuiinas /
Oecrniepeboiinas padora
turboblower — TypOoBO3myXOMyBKa /
TypOorazoayBka
two-stage distillation unit — armocdep-
HO-BaKyyMHasi yCTaHOBKa
two-stage ejector — IByXCTyII€HYATHIN
IKEKTOP

U

undergo — noaBepraTbcs
undue — Ype3MEpPHBIN, HETOAXOAA NN
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unit — ycTaHoBKa

unit boundaries — rpaHuIbl yCTaHOBKU
unload — pasrpyxars, paspylmiarb, Bbl-
opoc
upgrade — yny4maTh / MOBBIIIATH Kaye-
CTBO
utilization — ucnonb3oBaHue
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vacuum receiver — BaKyyMHbBIH aKKyMYy-
JSTOP

value — [IEHHOCTb, BEJIMYNHA, 3HAYEHUE
valve — knamnaH

varnish — nak

vessel — cocyn, anmapar

virgin — npsIMOTOHHBIN

viscosity — BS3KOCTb

volatility — netydecTs

W

warm conveyer BUHTOBOM
TpaHCIIOPTEP

washing — npombiBka

water settling tank — Bogootnenurens
waste — 0TXO/Ibl, IOTEPH, OTOPOCHI
wasteful — pacTountenbHbId, HEIKOHOM-
HBII

white spirit — yaifr-cniupur (pactBopu-
TeJb), HePTIHON CKUTIHIAP

withdraw — BEIBOIHUTE

wax — BOCK, napaduH

IITHEK,

X

xylene — kcuion

yield — BbIxon
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APPENDIX 1

WORDBUILDING

Part Prefixes Suffixes
of speech
Noun (n) re — rerun — MOBTOpHAas Ie- | -er / or — constructor — WHXEHED,
peroHka KOHCTPYKTOD
co — coexistence — cocyie- | -ist — environmentalist — 3amUTHUK
CTBOBAaHHE OKPY’KAIOIIEN CPeabl
dis — discomfort — Hey100- | -ment — fulfillment — ucnonuenune
CTBO -ess — air hostess — cTroapaecca
in — inconvenience — He- | -ian — politician — HOJUTHUK
ya00CTBO -ance — significance — 3HaueHHE
mis — misfortune — Hecua- | -(t)ion — pollution — 3arps3HeHUe
CThE -ity / -ty — activity — nesiTenbHOCTD
im — impoliteness — HeBex- | -hood — manhood — My>xecTBeHHOCTB
JMBOCTh -y — energy — SHeprus
un — unreality — wneneii- | -ship — distributorship — omnToBoe
CTBUTEIHHOCTh pacmpeneneHue
il — illegality — He3akon- | -age — leakage — yTeuka
HOCTb -ism — impressionism — UMIIPECCHO-
inter — interrelationship — | Hu3M
B3aMMOOTHOILIEHUE -ant — pollutant — 3arps3HuTenb
-ence — conference — koHpepeHIUA
-ure — agriculture — ceabCKOe X03sH-
CTBO
-ing — meeting — BcTpeua
-dom — freedom — cBo60a
-sion / ssion — collision — cTONKHO-
BEHHUE
-ness — sickness — 6051€3Hb
(-s)ure — measure — Mepa
Verb (v) co — coexist — cocy1iecTBo- | -en — lengthen — yanuusATh(cs)

BaTh
de — decompose — pasio-
KHUTHCS

dis — disable — BeIBOIUTH U3
CTposI

in — input — BBOIUTH

im — implant — BHeIpsATH
inter — interrogate — pac-
CTpaIINBaTh

ir — irrigate — opomath

-ty — signify — 3HaunTH
-ize — vaporize — ucnapsartb(cs)
-ate — cultivate — Bo3ienbIBaTh
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Part Prefixes Suffixes
of speech

Verb (v) over — overdo — mepecra-
patbes
re — re-design — TMEpPeKOH-
CTpyUpOBAaTh
mis — misinterpret — HeBep-
HO MCTOJIKOBBIBAThH

Adjective (a) | un — unusual — HeoObruHbI | -ful — harmful — BpeanbIi
in — inefficient — Headdek- | -less — careless — HEOCTOPOKHBII
THUBHBIN -ant — significant — Ba)KHbIN
dis — disappointing — | -ous — poisonous — sTOBUTHIN
HEYTEINTEIbHBIN -ing — interesting — HHTEpECHBIN
im — impolite — HeBexnu- | -al — celestial — HeGecHbII
BbII -ent — efficient — appexTUBHBII
non — nonsulfurous — 6ec- | -ish — childish — nerckuit
CEPHUCTBIN -ible — terrible — y>xacHbIit
ir — irresponsible — 6e30T1- | -able — favourable — 6maronpusITHBIM
BETCTBEHHBIN -ic — cosmic — KOCMUYECKU
post — post-industrial — | -y — stormy — ITOPMOBOIi
MOCTUHTY CTPHAJIbHBIN -ary — necessary — He0OXO0 MBI
inter — interdepartmental — | -ive — communicative — KOMMyHHUKa-
MEXBEJOMCTBECHHBIN TUBHBIN
il — illegitimate — He3akoH- | -ian — Russian — pycckuii
HBII

Adverb (adv) -ly — immensely — ouenb
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LIST OF IRREGULAR VERBS

APPENDIX 2

Infinitive Translation Past Indefinite Participle
abide KJaTh, TEPIETh abode, abided abided
arise BO3HHMKATh arose arisen
awake OyuTh awoke, awakened awoken
be OBITH was, were been
bear HOCHUTD bore born, borne
beat OUTH beat beaten, beat
become CTAHOBHUTBHCS became become
befall MPOUCXOIUTH befell befallen
beget BBI3BIBaTh begot begotten
begin HAYUHATH(CS) began begun
behold YBUJIETh beheld beheld
bend crudath(cs) bent bent
bereave OTHHMATh bereaved, bereft bereaved, bereft
beseech POCHUTh, yMOJISITh | besought, besought,

beseeched beseeched

beset OCaXKJ1aTh beset beset
bet 3aKJIFOYATh MMapu bet, betted bet, betted
bid npeiarath (ieny) | bade, bid bidden, bid
bind CBSI3BIBATH bound bound
bite KyCaTb bit bitten
bleed KPOBOTOYHTH bled bled
blend CMEIINBAThH blended, blent blended, blent
bless 0J1aroCJIOBIISTE blessed, blest blessed, blest
blow Iy Th blew blown
break JIOMaTh broke broken
breed Pa3BOJIUTH bred bred
bring IIPUHOCUTH brought brought
broadcast TPAHCIIUPOBATH broadcast broadcast
build CTPOUTH built built
burn TOPETh, KEUb burnt, burned burnt, burned
burst B3PBIBAThCS burst burst
buy MOKYyTaTh bought bought
cast Opocatb cast cast
catch JIOBUTB, IOIMATh caught caught
choose BEIOMpATH chose chosen
cleave pacKaJIbIBaTh cleaved, clove, cleft | cleaved, clove, cleft
cling LEIUISTHCS clung clung
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Infinitive Translation Past Indefinite Participle
come MPUXOAUTH came come
cost CTOUTH cost cost
creep TI0J13aTh crept crept
cut pes3atb cut cut
deal 3aHUMAThCS (YeM-I1.) dealt dealt
dig KOIIaTh dug dug
do Jienath did done
draw TaIUTh, PUCOBATH drew drawn
dream MeYTaTh, BUACTH COH dreamed, dreamt dreamed, dreamt
drink IUTh drank drunk
drive BE3TH drove driven
dwell JKUTh, OOUTATh dwelt, dwelled dwelt, dwelled
eat €CTh, KyLlIaTh ate eaten
fall naJaaTh fell fallen
feed KOPMUTh, I0J]aBaTh fed fed
feel YyBCTBOBATb (ceOs1) felt felt
fight 00pOThCs fought fought
find HaXOJIUTh found found
flee yberaTb fled fled
fling Opocatbcsi, KHAaThCs flung flung
fly JeTaTh flew flown
forbear CEPKUBATHCS forbore forborne
forbid 3anpeniaTh forbade, forbad forbidden
forecast IIPOTHO3UPOBATH forecast forecast
forego MPEIIIeCTBOBATh forewent foregone
foresee MpeaBUIETh foresaw foreseen
foretell IpeICKa3bIBaTh foretold foretold
forget 3a0bIBaTh forgot forgotten
forgive MpOIIATh forgave forgiven
forsake OCTaBJIATh, IIOKUIATh forsook forsaken
freeze 3amep3aTh froze frozen
get MoJy4aTh, CTAHOBUTHCS | got got, gotten
give JaBaTh gave given
g0 W/ITH, €XaTh went gone
grind MOJIOTh ground ground
grow pacTH, BeIpAIIUBATh grew grown
hang BEIIATh hung, hanged hung, hanged
have UMETh had had
hear CJIBITIIATH heard heard
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Infinitive Translation Past Indefinite Participle
heave [IOTHUMATh heaved, hove heaved, hove
hew pyOHUTH hewed hewn, hewed
hide npsATaTh(cst) hid hidden, hid
hit yaapsTh hit hit
hold JepKaTh held held
hurt paHuTh, TpaBMUpPOBATh | hurt hurt
keep JIepKaTh, XPaHUTh kept kept
kneel CTAaHOBUTHLCS HA knelt, kneeled knelt, kneeled

KOJICHU
knit BSI3aTh knitted, knit knitted, knit
know 3HATh knew known
lay KJIACTb, MOJIOXKUTh laid laid
lead BECTH led led
lean HAKJIOHATH(CSI) leant, leaned leant, leaned
leap MpBITaTh leapt, leaped leapt, leaped
learn YUUTHCS, Y3HABATh learnt, learned learnt, learned
leave MMOKHUJIATh, OCTABIATH left left
lend 1aBaTh B3aWMBbI lent lent
let M03BOJIATH let let
lie JEXKATh lay lain
light 3aKUTaTh lit, lighted lit, lighted
lose TepATh lost lost
make JieJIaTh, CO31aBaTh made made
mean 3HAYNTh, UMETh B BUAY | meant meant
meet BCTpeuaTh(cs) met met
mislay MOJIOKUTH HE HAa MecTo | mislaid mislaid
mislead BBECTH B 3a0my>xaenue | misled misled
mistake omuoaThCs mistook mistaken
misunderstand | HeMPaBWIHHO MOHATH misunderstood misunderstood
mow IrpUMacHUYATh mowed mown, mowed
outdo MPEB30UTH outdid outdone
outgrow rnepepacrarhb outgrew outgrown
overbear OJI0JIETh overbore overborne
overcast 3aKpbIBaTh, 3aTEMHATL | overcast overcast
overcome moOOpOTh, MOOEANTH overcame overcome
overdo nepecrapaThbes overdid overdone
overhear MOJICITYIIIUBATh overheard overheard
overtake JIOTHATh, HABEPCTAaTh overtook overtaken
overthrow nepedpachiBaTh overthrew overthrown
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Infinitive Translation Past Indefinite Participle
partake MIPUHUMATh Y4acTHe partook partaken
pay TUTaTUTh paid paid
put KJIaCTh, CTABUTH put put
read YUTATh read read
rebuild OTCTPOHUTH 3aHOBO rebuilt rebuilt
recast nepeaeibIBaTh recast recast
relay MIEPEKIIAbIBATh relaid relaid
rend OTpPBIBATh rent rent
retell nepecKa3bIBaTh retold retold
rid OCBOOOKIaTh rid, ridded rid, ridded
ride exarb rode ridden
ring 3BOHUTD, 3BEHETH rang rung
rise B(0)CXOJUTh, BCTABaTh | rOSe€ risen
run 0exaThb ran run
saw MUJIUTD sawed sawn, sawed
say CKa3aTh, TOBOPUTH said said
see BUJICTh saw seen
seek HCKaTh sought sought
sell poaaBaTh sold sold
send IIOCHIIATh, OTHPABIIATE | Sent sent
set IOMeEIIaTh, KJIaCTh set set
sew IIMTh, TIPUIITHBATh sewed sewn, sewed
shake TPSICTH shook shaken
shear CTpUYb, 00pe3aTh sheared shorn, sheared
shed MPOJIUBATh, JINTh shed shed
shine CBETUTh, CUITh shone, shined shone, shined
shoot CTpENAThH shot shot
show ITOKa3bIBaTh showed shown, showed
shrink YMEHBIIIATh shrank, shrunk shrunk
shut 3aKpbIBATh shut shut
sing IIETh sang sung
sink Oy CKaThCS sank, sunk sunk
sit CUIETh sat sat
slay yOuBaTh, YHUUTOXKATh | slew slain
sleep criaTh slept slept
slide CKOJIb3UTh slid slid
sling Opocath, MBHIPATH slung slung
slink KpacTbCst slunk slunk
slit paspesaThb slit slit
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Infinitive

Translation

Past Indefinite

Participle

smell
smite
SOW
speak
speed
spell

spend
spill
spin
spit
split
spoil
spread
spring
stand
stave
steal
stick
sting
stink
strew
stride
strike
string
strive
swear
sweep
swell
swim
swing
take
teach
tear
tell
think
thrive
throw
thrust

MaxHyTh, UMETH 3amax
yaapsTh, OUThH

CesITh, BBICEBATH
TOBOPUTH

CHEIINTh

nucaTh / IPOU3HOCUTH
1o OykBam

TpaTUTb, IPOBOJUTH
MPOJIUBATH

MPSCTh, KPYTUTh
MIPOH3AaTh, IJIEBATh
pacKasbIBaTh
mopTUTh(Cs), OATOBAThH
pacumpsTh

co3/1aBaTh, MOPOKIATh
CTOSATH

yAapSThH

KpacTh

HaKJIEUBaTh

KAJUTh, KEUb

BOHSTH

pazbpachiBaTh

maratb

yaapaTb(cs)
3aBsSI3bIBATH

CTapaTbCs, CTPEMHUTHCS
KIISICTBCS, TIPUCSITATh
MECTH, TIOJIMETATh
Ha0yXaTh

TJ1aBaTh

KadaTh, paCKaunBaTh
Opatb, B3ATh

y4UTb, 00y4aTh

pBaTh, pa3phIBaTh
CKa3aTh, pPACCKa3bIBATh
IyMathb

MpeycIieBaTh

Opocatb

yaapsTh, OpocaTh

smelt, smelled
smote

sowed

spoke

sped, speeded
spelt, spelled

spent

spilt, spilled
spun, span
spat, spit

split

spoilt, spoiled
spread
sprang, sprung
stood

staved, stove
stole

stuck

stung

stank, stunk
strewed
strode

struck

strung

strove, strived
swore

swept
swelled
swam

swung

took

taught

tore

told

thought
thrived, throve
threw

thrust

smelt, smelled
smitten

sown, sowed
spoken

sped, speeded
spelt, spelled

spent

spilt, spilled
spun

spat, spit

split

spoilt, spoiled
spread
sprung

stood

staved, stove
stolen

stuck

stung

stunk

strewn, strewed
stridden
struck

strung
striven, strived
sworn

swept
swollen, swelled
swum

swung

taken

taught

torn

told

thought
thrived
thrown

thrust
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Infinitive Translation Past Indefinite Participle
tread WJTH, IIIarath trod trodden, trod
undergo UCTIBITHIBATH underwent undergone
understand ITOHUMATh understood understood
undertake npeANpUHUMATh undertook undertaken
undo OTKpBIBATh undid undone
upset OIIPOKHUIBLIBATH upset upset
wake MIPOCHINIATHCS woke, waked woken, waked
wear HOCHThH wore worn
weave IJICCTH, OOBEINHSATE wove woven
wed COCTUHSATH wedded, wed wedded, wed
weep IJIaKaTh, PhIIATh wept wept
win mo0ek1aTh won won
wind HaMaTbIBaTh wound wound
withdraw 3a0upath, OTBOJAUTH withdrew withdrawn
withhold BO3JICP)KUBATHCS withheld withheld
wring CKpPY4YHMBaTh wrung wrung
write MHCaTh wrote written

68




GRAMMAR TABLES

APPENDIX 3

Table A3.1

THE DEFINITE ARTICLE

a) nmepea HapuuaTeJdbHbIMH CYINECTBUTEC/ILHBIMUA

1. [Tepen cymecTBUTEIBHBIM,
0003HAYArOIITUM KOHKPETHBIH
MpEAMET, O KOTOPOM JIat0TCsl WU
BBIICHSIIOTCS JOITOJTHUTEIBHEIC
CBEJICHUS

2. Ilepen cymeCTBUTEIBHBIM,
SBJISIOLIMMCS €TUHCTBEHHBIM B
CBOEM POJi€ WIH B JaHHOM 00CTa-
HOBKE

3. Ilepen cymiecTBUTENLHBIM B
byHKIIIHI 00CTOSITETHLCTBA MECTA,
€CITi He MOTYEPKUBACTCS 3HAYE-
HUE 00UH U3

4. Ilepen cymecTBUTEIbHBIM,
0003HaYaIOIIUM BEIIECTBO B
OIpEJICTICHHOM KOJIMYECTBE WU B
ONPEAEIEHHOM MECTE B IAHHOM
00CTaHOBKE

5. B npunoxenuu npu noauep-
KMBAaHWH W3BECTHOCTH JIMLA, K KO-
TOPOMY OHO OTHOCHTCS

The flat is quite
large and comfortable.

Where is the book?

When we went out,
the moon was shin-
ing.

The manager told
you to do it at once.

Open the door,
please.

They went into the
restaurant and sat
down at the table by
the window.

Pass me the salt,
please.

The snow is dirty.

Where is the wa-
ter?

You must know
that Dreiser, the fa-
mous American writ-
er, wrote a lot of in-
teresting books.

KBaptupa noBoJib-
HO OoJbIIas ¥ y100-
Has.

I'me xuura?

Korma MbI BBIILIH,
CBETHUJIA JIyHa.

JupekTop ckaszan
BaM CZIeJIaTh 3TO TOT-
4ac xe.

OTtkpoiiTe ABEpS,
MOKATYHCTA.

OHu BOLLIM B pe-
CTOpaH M CEJu 3a CTOJI
y OKHa.

Ilepenaiite MHe,

MOYKATYUCTA, COJIb.
CHer rpsi3HbIi.
I'e Bona?

BEI 10JKHEI 3HATH,
YTO U3BECTHBIN ame-
PUKaHCKUN MUCATEIb
Hpaiizep Hanucan
MHOT'0 UHTEPECHBIX
KHHT.
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Table A3.1 continued

6. Ilocne cnos one of, some of,
many of, each of, most of;
00w1yHO TOocye cyioB all, both

7. Ilepen CymecTBUTENbHBIM,
MMEIOIIUM ONpeieNieHre, BbIpa-
YKEHHOE TIpUjiaraTeibHbIM B Ipe-
BOCXOJIHOM CTENEHH, IIepel CIo-
BaMHu same, following u nopsia-
KOBBIMHU YHCIIUTEIHHBIMU, & TaK-
JK€ CIIoBaMu next B 3HAUCHUU
cnedyrowuii no nopaoky u last B
3HAYCHUU NOCAeOHUL

8. [lepen mpuuactusmu, cy0-
CTaHTUBUPOBAHHBIMU IpUJIara-
TEJNBHBIMH U TIEPE]] CIOBOM Peo-
ple B 3HaueHuu Hapoo

9. Ilepen cymiecTBUTEIbLHBIMU
B €JIMHCTBEHHOM YHCJIE, KOTOPHIE
0003HAYAIOT IEJIBIA KJ1acC Mpe-
METOB

Give me one of the
books.

Some of the mis-
takes are very bad.

Most of the stories
are very interesting.

Each of the boys
received a free ticket.

I’ve looked through
all the magazines.

This is the most re-
sponsible task of all.

He was worried by
the same problem.

Remember the fol-
lowing rules.

He missed the first
lecture.

The last week of
the month was full of
events.

She left school in
2000 and got to the
University the next
year.

During the war she
looked after the
wounded.

The old don’t al-
ways understand the
young.

The Japanese peo-
ple don’t agree with it.

The dog is a friend
of man.

ay B 2000 r. u B cre-
JYIOLIEM IOy IOCTY-
IIWJ1a B YHUBEPCUTET.

[lalite MHE OfHY M3
(3THX) KHMUT.

HexoTtopsie omm6-
KH OYEHB TpyOBIE.

BosbmHCTBO pac-
CKa30B OYCHb MHTE-
PECHBL.

Kaxnp1ii MaTb4uk
MoJTy4ui OecTiaTHBIN
ouser.

51 mpocmotpen Bce
(3TH) )KypHAaJIBI.

10 Haudoee oT-
BETCTBEHHAA 3a/a4a.

Ero 6ecnoxoun ToT
K€ BOIIPOC.

3arnoMHHUTE CIEy-
IOIIME TIPABUIIA.

OHn nponyctun
MIEPBYIO JICKIIHIO.

ITocnenusas Hemens
Mecs1a OblUIa IoJIHa
COOBITHUSIMH.

Ona oKOHYMJIA IIKO-

Bo BpeMst BoHBI
OHa yXa)KMBajia 3a pa-
HEHBIMHU.

Crapsle mr0au HE
BCErJja IOHUMAIOT
MOJIOJICKb.

SnoHckuit Hapoa
HE COTJIACEH C ATUM.

Cobaka — apyr deno-
BEKa.
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Table A3.1 continued

0) nepea UMeHAMHU COOCTBEHHBIMHU

1. [Tepen uMeHeM cOOCTBEH-
HBIM, 0003HAYAIOIIUM TEJTUKOM
BCIO CEMBIO

2. Ilepen umenem coOCTBEH-
HBIM, IMCIOIIIAM OTPaHUYIHBAIO-
11ee ONpeIeICHHE

3. Ilepen Ha3BaHHEM HEKOTO-
PBIX CTpaH U MECTHOCTEN

4. Ilepen Ha3BaHUSMHU OKEAHOB,
MOPEH, PEK U TOPHBIX LIETIEH

5. Ilepen Ha3BaHHUSMH YETHIPEX
CTOpPOH CBETa

6. [lepen Ha3BaHUSIMU TOCTHU-
HUII, CYJIOB, aHTJTMUCKUX Ta3eT

I haven’t met the
Browns since they
returned from Lon-
don.

He was again the
Charles she used to
know years ago.

He traveled widely
throughout the Unit-
ed States.

He traveled twice
across the Pacific.

Did you go to the
Black Sea last year?

The Urals are not
very high.

Have you ever
been to the South?

We’ll go on board
the Pobeda.

Would you like to
put up at the Plaza?

He often reads the
Morning Star.

51 He BcTpeyancs ¢
bpaynamu ¢ tex nop,
KaK OHHM BEPHYJIUCH U3
Jlonona.

OH onATh OBLT TEM
Yapiip30m, KOTOPOTO
OHAa 3HaJIa MHOTO JIET
Haz3aj.

OH MHOTO IyTele-
ctBoBan no CIIIA.

On nepecek Tuxui
OKE€aH JIBAXKIbI.

Br1 e3qumu B mipo-
nuIoM roay Ha YepHoe
Mope?

Ypanbckue ropsl He
OUYEHb BBICOKHE.

Br1 xormga-nnbo Obl-
mm Ha IOre?

MpsI noesiem Ha na-
poxone «IloGenax.

Bawm xorenoch Obl
OCTAaHOBUTKLCA B T'OC-
tuauie «llnaza»?

OH yacTo uuTaer
«MopHUHT cTap».
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Table A3.1 continued

THE INDEFINITE ARTICLE

1. [lepen aGCTpakTHBIM CyIIIE-
CTBUTEJIbHBIM IPU HATHIHH OTTH-
CaTeJIbHOTO OTNPEICIICHHSI

2. Jlns o603HaYCHUS TTPUHA]T-
JISKHOCTHU TIPEeIMETa K KaKOMY-
1u00 Kiaccy nMpeaMeToB (C Tiiaro-
namu to have, to see u ap., c 00o-
potoMm there is, B iMEeHHOI yacTu
COCTAaBHOI'O CKa3yeMOro) mpu
HAJIMYMU OMHICATENLHOTO OTpe/e-
neHus u 0e3 Hero

3. Ilepen CymieCTBUTENBHBIM B
NPUIOKEHUH, €CITH U3BECTHOCTD
JU1a, K KOTOPOMY OHO OTHOCHUTCS,
HE MOAYEePKUBACTCS

4. B 3HaueHUH 00uH NIEPE] UC-
YHUCIISIEMBIM CYIIIECTBUTEIBHBIM,
0003HaYaOUUM BpeMs

5. B BocKIMIATENbHBIX MPE-
JOoXeHUsIX nociie what nepen uc-
YUCIIIEMBIM CYIIECTBUTEIbHBIM B
SIMHCTBECHHOM 4YHCJIC

6. [lepen ucuuncisgemMbIM cylie-
CTBUTCILHBIM B € JUHCTBCHHOM
YHCIIie, ONPEACIIIEMbIM CIIOBAMU
such, quite, rather, most (8B 3Ha-
YEHUU OUeHb)

They lived a quiet
life.

He has a deep
knowledge of the
subject.

A man’s waiting
for you.

[ have a son and a
daughter.

[ want a room with
a bathroom.

Give me a pen,
please.

Mr. Petrov, an en-
gineer at our factory,
spoke at the meeting
yesterday.

How many times a
month do you go to
the theatre?

Will you be back in
an hour?

What a lovely day!

This 1s such a dif-
ficult sentence that I
can’t translate it.

He is quite a young
man.

This is rather a dif-
ficult article.

It’s a most interest-
ing book.

OHu BeNU CIOKOM-
HYTO )KH3Hb.

VY Hero rioyb6okue
3HAHUS B 3TOM 00Ja-
CTH.

Bac xxnét xakou-to
qeJIOBEK.
VY MeHS CBIH U J0Yb.

MHe HyXeH HOMEp
C BaHHOM.

Jlaiite MHE pyuUKy,
MOy HCTA.

l'ocnonun Iletpos,
MH)KEHEp HallIero 3a-
BOJIa, BBICTYTIAJ BUEpa
Ha COOpaHUH.

CkoIbKO pa3 B Me-
CSII] BBI XOJIUTE B Te-
atp?

TbI BEpHELIBLCA Ue-
pe3 uac?

Kakoit uyiecHblit
JICHB!

DTO Takoe TPYAHOE
MpeJIOKEHNE, YTO 5
HE MOTY €r0 IePEBECTH.

On coBceM enié
MOJIOJION YEI0BEK.

OT0 IOBOJIBLHO
TpY/IHAsI CTaThsl.

DTO OYEHb UHTE-
pecHas KHUTA.
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Table A3.1 continued

7. Ilepen CymecTBUTENbHBIM,
onpeieNsieMbIM MOPSAKOBBIM
YUCJIUTEBHBIM B 3HAYCHUU Op)-
2otl, ewyé 00uH

8. B coueranusx a little u a
few

Suddenly we heard
a shot, then a second,
and a third.

I’d like to say a
few words.

Brpyr mb ycnblmia-
JIM BBICTpEJ, 3aTEM
BTOpPO (€€ 0ANH) U
TpeTuit (emé oauH).

MHe XOTeI0Ch ObI
CKa3aTh HECKOJIBKO
CJIOB.

NO ARTICLE

(OTcyrcTBHE apTHKIIS)

1. Ilepen aGCTpaKTHBIMU CYIIIE-
CTBUTEJIbHBIMU; IIEpe]] Ha3BaHUEM
BELIECTBA, €CJIU PEUb HE UJIET O
KOHKPETHOM KOJIMYECTBE; MEPE
CYLECTBUTEIbHBIMU BO MHOKeE-
CTBEHHOM YHCJIE B CIIy4asx, Ie-
pEUMCIIEHHBIX B IyHKTaxX 2, 5, 6
(cMm. BbIIIIE)

2. Ilepen umenamu coOCTBEH-
HBIMU

3. Ilepen cymiecTBUTENBHBIM,
OTIpeiesIeMbIM CIIOBaMH next B
3Ha4YCHUH Oyoywuil v last B 3Ha-
YEHUU npoulnviii (€CIH CyILECTBU-
TeIbHOE 0003HAYaeT BPEMs) WK
KOJIMYECTBEHHBIM YHCITUTEIIBHBIM,
CJIETYIOIINM 32 CYILECTBUTEb-
HBIM

4. ITocne rinarona to be u He-
KOTOPBIX APYTUX IJIarojoB Nepea
pEeAUKaTUBOM, 0003HAYAIOIINM
JIOJDKHOCTD, 3aHUMAEMYI0 €IMHO-
BPEMEHHO OJHUM JIULIOM

The work gives
him satisfaction.

Snow is white.

I like to read Eng-
lish books.

What lovely flow-
ers!

The three sisters
are all teachers.

London is the cap-
ital of England.

I’ve been neither to
South Africa nor to
North America.

I went to Paris last
year, and [ am going
there next year too.

When World War
II broke out, I was in
Moscow.

Who is manager
of the office?

Pabota ero yaoBie-
TBOpSIET.

Cuer OeJIbIH.

SI mro0ur0 yuTaThH
aHTJINHCKUE KHUTH.

Kakue uynecHnie
LIBETHI!

Bce tpu cectpsl —
MpEno1aBaTeIbHUIIBI.

JIloHnoH — cToymIa
AHrnmum.

S ne Obu1 HU B FOX-
Hoii Adpuke, Hu B Ce-
BEpHOI AMEpHKe.

B npouutom roxgy st
e3nui B [Tapnxk n
ONAATh MOEAyY TyJa B
CIIEYIOIIEM TOLY.

Korna naganaco
BTOpasi MUpPOBasi BOM-
Ha, 51 Ob1 B MOCKBe.

KTo pykoBoguTens
3TOTO yupexaeHus?
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Table A3.1 continued

5. Ilepen CylieCTBUTENBHBIM,
CIIy KallluM oOpalieHueM

6. [lepen Ha3BaHUSIMU HAYK

7. Ilepen CymieCTBUTENBHBIM B
3aroJIoBKax, OObSBICHUSIX U Teje-
rpaMmax

8. Ilepen CylieCTBUTEIbHBIMU
Mother, Father, Uncle, Auntie u
JIpyTrUe B PEYM YJICHOB OAHOU U
TOM K€ CEMbU

9. Ilepen cymiecTBUTENHHBIM,
CTOSIIIIUM TIPU UMEHAX COOCTBEH-
HBIX 1 0003HAYAIOIUM 3BaHUE
(Hay4HOE, BOMHCKOE) WJIU CITyKa-
M (hopMoit oOpareHus

10. Ilepen cyuiecTBUTENBHBIMA
advice, information, money,
hair, fruit u T.11. Tpu OTCYTCTBUM
OTPAaHUYHUBAIOIIETO OMPEACIICHUS

11. B HEKOTOpBIX COYETAHUSAX
CYIIECTBUTEIBHOTO C PEAIOTOM,
KOTJla BCE€ COYETAaHUE HOCHUT
HapeyHblil Xapakrep: in time, at
home, at night, by bus, by heart,
day by day, from year to year,
from head to foot u np.

How old are you,
young man?

I like Literature
and History, but I
don’t like Maths.

Polish Delegation
Arrives in Moscow.

Great Blow to Bus
Users.

Has Mother come
back yet?

Father wants to
speak to you.

Academician N.
died several years
ago.

Mr Brown wishes
to see Dr Smith.

This is important
information.
I need advice bad-

ly.

You can get there
in time if you go by
train.

CKOIIBKO BaM JIET,
MOJIOZIOH YETOBEK?

S moGro nutepa-
Typy ¥ HCTOPHIO, HO
HE 100110 MaTema-
THUKY.

[IpuObITHE TOB-
CKOM JIeJierainuu B
Mockay.

CunpHbIN yaap 1o
TEM, KTO MOJIb3yeTCs
aBTOOyCamH.

Mama yxe BepHy-
J1ach?

C 100011 X04eT I0-
TOBOPUTH OTELL.

Axanemuk H. ymep
HECKOJIBKO JIET Ha3a/l.

M-p bpayhn xouer
BHUJIETH JI-pa CMHUTA.

DTO BaXKHas WH-
dbopmarus.

MHe o4eHb HyKEH
COBET.

Bs1 MmoxeTe no-
OpaTbcst Tyna BOBpe-
Msl, €CTTH TTOe/IeTe TI0-
€3710M.
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Table A3.2

PRONOUNS

1. Jluuneie

I, you, he, she, it, we, you, they

2. ITputskaTenbHbIC:

a) MPUCOETUHIACMbIC

(K CylIeCTBUTEIBHBIM)
0) caMOCTOsTEIIbHBIC
(6€3 CyIIecTBUTENHHOTO)

My, your, his, her, its, our, your, their

Mine, yours, his, hers, its, ours, yours, theirs

3. YkazarenbHble

This — these, that — those, it, same, such

4. Bonpocurenbusie: who
(whom), whose, which,
what (B BonmpocuTenbHbIX
MIPEJIOKEHHUSX )

“Who’s this man?”
“It’s Zotov.”

“What is this man?”
“He’s a doctor.”
Which of you is a doc-

tor?
What time is it?
Whose journals are
these?

— K10 »1OT UenoBek?
— 910 30TOB.

— KT0 3TOT yenonek?
— OH Bpau.

KTo u3 Bac Bpau?

Koropsiit uac?
Ubu 3TO KypHaIIbI?

5. OtHocurenbHbie: who
(whom), whose, which,
that (B onpenenutenbHbIX
MPUAATOYHBIX )

The actress who played
the leading part was a
great success.

The writer whose book
we are discussing now has
traveled a lot about our

AkTpuca, KoTopas Wr-
pasia TIaBHYIO pOJib, UMeE-
na OOJNBIIION yCTIeX.

[Iucarenp, 4bk0 KHUTY
MBI ceiyac 00Cyxkaem,
MHOTO IyTEHIECTBOBAJ MO

country. Halllel CTpaHe.
Here’s the letter that Bot nucemo, kotopoe s
(which) I have just got. TOJIBKO YTO MOJTYYHJI.

6. Coro3nrie: who
(whom), whose, which,
what (B 1omoJHUTETBHBIX
U JPYTUX UMEHHBIX MPHU-
JTATOYHBIX)

Do you know which of
them will go on the busi-
ness trip?

I wonder what they are
speaking about.

He was asked whose
lecture they were going to
hear.

Ber HEe 3Haere, KTO U3
HUX TOEJET B ATy KOMaH-
JTUPOBKY?

NutepecHo, o uem oHM
Pa3roBapmBaroT.

Ero cnpocunu, 4bro
JIEKLMI0O OHM CcOOMparoTcs
CJIYIIATh.

7. Bo3BpatHsbie — self-
pronouns (myself, etc.):
a) KaK 4acTb riarojia

0) KaK 4acTh MpeJIoxKe-
HUS

B) KaK CPEACTBO YCHUJICHUS
(cam)

He woke up to find
himself in hospital.

Is he angry with him-
self?

Did you see it all your-
self?

IIpocHyBIINCE, OH yBU-

JIeN, 4YTO HAaXOAWTCA B
OOJBHUIE.

OH Ha cebs (camoro)
paccepauics?

TsI caMm Bcé 310 BUunein?
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Table A3.2 continued

8. Bzaumurie: each other,
one another

They were angry with
each other.

“What has happened?”
people were asking one
another.

Onu  ObUTH
ApyT Ha JIpyra.

«Yto cayumnocb?» —
CpalMBajiyd Jpyr jApyra
JOAM.

CePAUTHI

9. OTpuuarenbHbie: NO,
nobody, (no one), none,
nothing (B oTpunarens-
HBIX MIPEITI0KEHHUSX )

There are no mistakes
in this paper.

Nobody has ever seen
it.

None of them have
(has) ever been there.

B o1oii pabGote HeT
OILINOOK.

HuxTo HuKOrma »sToro
HE BUJCIL.

HuxTo 13 HuX HUKoOrma
He ObLI TaM.

10. Heonpenenenusie:
some, any (1 UX IPOU3-
BojHEIC), all, both, each,
every (1 ero nMpou3Bo/I-
Heie), other, another, one

If anything unexpected
happens, I shall let you
know.

Would you like some
tea?

You are
wrong.

Each of them did his
share (of the work).

Every time I see this
street [ remember my
childhood.

He takes every oppor-
tunity of going to the thea-
tre.

What other stories do
you know?

Here is another story
for you.

both (all)

Ecmm  cimyuurcs  4ro-
100 HEOKUIAaHHOE, S JJaM
TeOe 3HATh.

BEI x0THTE Yar?

Brl 00a (Bce) Hempassl.

Kaxxnprit 13 HUX caenan
CBOIO J10JT10 (paboThI).

Kaxnpii pa3, korma s
BWXXY 3Ty YJMILy, S BCIO-
MHHAIO CBOE JCTCTBO.

OH UCTIOJIB3YET BCAKYIO
BO3MOKHOCTb IIOMTH B T€-
aTp.

Kakue emé pacckasbl
BBI 3HaeTe?

Bor Bam emé omuH
pacckas.

Table A3.3

DEGREES OF COMPARISON

(adjectives and adverbs)

TlonmoxurenpHas
CTENEHb

Your book’s as interesting as
mine.

His book’s not so (as) inter-
esting as hers.

He speaks as fast as professor
does.

That product is twice as ex-
pensive as this one.

Bama kHura Ttakas xe
MHTEPECHasl, KaK MOS.

Ero kHura He Takas
MHTEpPECHAas, KaK e€.

OH TrOoBOpPUT TaK ke
OBICTPO, Kak mpodeccop.

Tot nmpoxykT B 1Ba pa-
3a IOpOKe ITOrO.
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Table A3.3 continued

CpaBHuTenbHas This room’s smaller than that DJTa KOMHATa MEHbIIIE
CTEIICHb one. TOM.
This is a more interesting Ot1o Gosee MHTEpecHas
book. KHUTA.
He speaks faster than you do. On roBopuT OBICTpEE
Bac.
Could you speak more clear- He mornu Obl BbI BBI-
ly? paxartbcsl sicHee?
[IpeBocxoanast The Lena is the longest river Jlena — camas Oospluas
CTEIEeHb in Russia. peka Poccum.
This book’s the most inter- Orta KHUTA camas WH-
esting I’ve ever read. TepecHasi U3 BCEX, KOTO-
pBI€ s KOTAa-Tu00 YnTall.
He knows it best of all. OH 3HaeT 3TO myulne
BCEX.
O6pa3oBanue good better best
CTEIIEHEU CPAaBHEHUS bad worse worst
OT IPYTOro KOPHS little less least
much
many } more most
JIBOliHBIE CTEme- His elder brother’s two years Ero crapmmii Opat Ha
HU CPaBHEHHUS older than he (is). JIBa r0J1a CTapIie, 4YeM OH.

They went still farther, to the
farthest end of the forest.

OHnu MOILIA enié
Janpllie, B CaMbli Jajb-
HUW KOHEI] JIeca.

We expect further infor- Mb1  oxugaeM  Jajb-
mation tomorrow. Helmyro  uHopMaIuio
3aBTpA.

Much ( = far),
still kak cpencTBo
YCUJICHUSI CPABHHU-
TEIBHOW CTETICHU

Today I feel much (far) bet-
ter than yesterday.

The second book is much
(far) more interesting than the
first, and the third is still more
interesting.

CeroiHs s 4yBCTBYIO
cels1 eopaszoo nmyulie, 4eM
BUEDPA.

Btopas kuura eopazoo
MHTEpECHEE IIEpBOM, a
TPEThbs euy€ NHTEPECHEE.
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Table A3.4

NUMERALS

1. KonnuecTBeHHBIE:

HOMCpa KOMHAT, n10-
MOB, TpaMBacB U T.I.

2,035,325 words (two mil-
lion, thirty five thousand, three
hundred and  twenty-five
words)

1,201 books (one thousand
two hundred and one books)

to take the 134 bus

on page 305 (three hundred
and five)

2.035.325 ciosB

1201 xuura

exatb aBTooycom 134
Ha ctpanuue 305

XPOHOJIOTUYECKHUE in 2000 (in 'twenty ‘'hun- B 2000 romxy

ATkl dred) B 2005 roxy
in 2005 (in 'twenty 'ou 'five) B 2012 rony
in 2012 (in 'twenty 'twelve)

2. IlopsinkoBbI€ 1aThI the 35™ (thirty-fifth) day 35-ii neHp

16™ January, 1958 (the six-
teenth of January, nineteen fif-
ty-eight)

January 16 (16™), 1958
(January the sixteenth, nine-
teen fifty-eight)

16 suBaps 1958 rona

3. Apo6Hble (mpocThie
U JICCATUYHBIC)

1/5 ton (one fifth of a ton)

1/2 kilometer (half a kilo-
meter)

1/4 kilometer (quarter of a
kilometer)

2/5 ton (two fifths of a ton)

0.5 (point five)

3.215 (three point two one
five)

53.75 tons (fifty-three point
seven five tons)

1/5 ToHHBI
1/2 xunomeTpa

1/4 xunometpa
2/5 TOHHBI

0.5

3.215

53,75
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Table A3.5

ALL THE TENSE FORMS IN THE ACTIVE VOICE

Simple
(Indefinite)

Future
Present Past Future in-the-Past
He writes He wrote (didn’t | He will (won’t) (He said that)
(doesn’t write) a letter yes- | write a letter fo- | he would
write) letters | terday morrow (wouldn’t)
every day write a letter

the next day

Perfect Continuous
(Perfect Progressive)

writing a letter
since morning

ter for two hours
when I came

. o |Heis (isn’t) He was (wasn’t) He will (won’t) (He said that)
2 = writing a letter | writing a letter be writing he would
2 2 | now at 5 o’clock yes- a letter (wouldn’t) be
= Eo terday at 5 o’clock writing a letter
S & tomorrow at 5 o’clock
~ the next day
He has He had (hadn’t) He will (won’t) (He said that)
(hasn’t) al- written a letter have written a he would
§ ready written | by 5 o’clock yes- letter by 5 o’clock | (wouldn’t)
"5 a letter terday tomorrow have written a
A letter
by 5 o’clock
the next day
(He said that)
He has He had (hadn’t) | He will (won’t) | he would
(hasn’t) been | been writing a let- | have been writ- | (wouldn’t)

ing a letter for
two hours when 1
come

have been writ-
ing a letter for
two hours when
I came

Table A3.6
THE PASSIVE VOICE
Future

= Present Past Future in-the-Past
< = | Letters are The letter was The letter will (He said that)
E‘ < | (aren’t) writ- | (wasn’t) written | (won’t) be writ- | the letter would
xS |teneveryday |yesterday ten tomorrow (wouldn’t) be

= written

the next day
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Table A3.6 continued

_ Present Past Future . Future
I in-the-Past
E .% The letter is The letter was
= ign (isn’t) being | (wasn’t) being
S = written written L L
~ | now at 5 o’clock
vesterday
The letter has | The letter had The letter will (He said that)
- (hasn’t) al- (hadn’t) been (won’t) have the letter would
§ ready been written been written (wouldn’t) have
E written by 5 o’clock yes- | by 5 o’clock to- | been written
terday morrow by 5 o’clock
the next day
§
.2
- 9 =
$E§
é_: A
&
Table A3.7
QUESTIONS FORMATION
Sentence . . Object or
Type Subject Predicate Adve_rblal
Modifier
Affirmative sen- Alchemy | began to decline | in 1539.
tence (YTBepau- The facts can be observed | by us.
TEJIBHOE MPEAJIO- The book | was published in England.
JKEHUE) People have long had a lust for gold.
Chemistry | studies compounds.
General questions Did alchemy begin to decline | in 15397
(O61ue Bompo- Can | the facts be observed by us?
CBI) Was | the book published in England?
Have | people long had a lust for gold?
Does | chemistry | study compounds?
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Table A3.7 continued

Special ques- When | did alchemy begin to de- -
tions How | can the facts cline?
Where | was | the book be observed?
published?
Questions to the What began to decline | in 15397
subject was published in England?
Who can observe the facts?
What science studies compounds?

Tag / Disjunc-
tive questions
(Pacunenennbie
/ Paznenutenb-
HBIE BOTIPOCHI)

Alchemy began to decline in 1539, didn’t it?

The facts can be observed by us, can’t they?

The book was published in England, wasn’t it?
People have long had a lust for gold, haven’t they?
Chemistry studies compounds, doesn’t it?

Physics doesn’t study chemical changes, does it?

Alternative
questions
(Bompocsl
BbIOOpA)

Did alchemy begin to decline in 1539 or did it begin to decline

earlier?

Can the facts be observed by us or by you?

Was the book published in England or was it published in
Germany?
Does chemistry study chemical or physical changes?

Table A3.8

PARTICIPLES I & 11

IIpuyactue I npocroe — doing BIpaxaeT OTHOBPEMEHHOCTD

Ynorpebnsercs:
1) kak 0OCTOSTENBCTBO:

a) BpeMeHU

0) MpUYMHBI

B) o0Opasza peiicTBuUs

501054
00CTOATENLCTB

COINYTCTBYIOIIIUX

2) Kak ompezesieHue

(While) traveling about
the country, he saw very
many interesting things.

Not knowing what the

matter was, we couldn’t
help her.
He  stood looking

thoughtfully out of the
window.

I like films showing the
life of famous people.

Ilymewecmeys 1o
CTpaHe, OH BHJEJI MHOIO
UHTEPECHOTO.

He 3nas, 9ro ¢ Hell, MBI
HE MOTJIA €1 IOMOYb.

On crosn,
2151051 B OKHO.

32 TyMUYHBO

A mobmo GuneMsel, no-
Kazvigarowue KU3Hb 3Ha-
MEHUTBIX JIIOIEH.
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Table A3.8 continued

HpuuacTue I nepdexTHoe — having done BbipaxkaeT npeamnieCTBOBAaHUE

Yrorpebnsercss Kak
00CTOSATENBCTBO:

a) MPUYHUHBI
couldn’t get in.

0) BpeMeHU Having left school, he
went to work in a factory.
He ymnorpebnsiercs Everybody knows

KaK OIpeJiesieHre

that discovery.

Having lost the key, they

name of the man who made

Ilomepsg k04, OHU HE
MOTJIM BOMTHU B KOMHATY.

OKOHYU8 1WKOIy, OH TO-
uies paboTaTh Ha 3aBOJ.

Bce 3HatoT ums yenose-
Ka, coenasuieco 3T0 OTKPbI-
THE.

the

Ipuuacrtue II — painted, done nmeeT 3HaUeHUE CTPAAATEIBHOTO 3aJI0Ta

Ynorpebnsercs:
1) xak ompezeneHue

article.

2) KaK 00CTOSTEILCTBO

swered.

We were impressed by
the events described in this

When asked, he

CoObITHA, OnucaHHbvle B
cTaThe, MPOM3BEIM Ha HaC
00JIBIIIOE BIIEYATIICHHUE.
an- Korma ero cnpocwiu, oH
OTBETHUII.

Table A3.9

THE ABSOLUTE PARTICIPLE CONSTRUCTION

All preparations being made, they
started the experiment.

Kozoa ece npuecomosnenus oviiu coe-
JIaHbl, OHU HAYaJIH SKCTIICPUMEHT.

The day being warm, we opened the
windows.

Tax kax Oenv Ovbln meniviil, MbI OT-
KPBUIM OKHa.

Weather permitting, we shall be able
to get there on Monday.

Ecnu noszsonum nocooa, MBI CMOKEM
J0OpaThCsl Ty1a B MOHEETbHUK.

The article deals with microwaves,
particular attention being paid to ra-
dio location.

CraTbs TIOCBSIIIIEHA MUKPOBOJIHAM,
npuwem o0coboe SHUMAHUe YOenNeHo pa-
OUOTIOKAYUU.

With the experiments having been
carried out, they started new investiga-
tions.

Ilocne moeo kak Ovliu npoedeHbvl
onbimyl, OHW Ha4yalld HOBBIE HCCIIEIOBA-
HUSL.
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Table A3.10

-ING FORMS

B caenyromux npemynoxenusax READING npuyactue

My brother is reading a book.

In the library you can see many peo-
ple reading books.

Reading the newspaper, the old man
fell asleep.

Moii 6pat ynuTaeT KHUTY.

B Oubnuorteke BbI MOXXeTe YBUAETb
MHOTO JIFOACH, YATAIONINX KHUTH.

Yuras razery, cTapuk 3acHYyIIL.

B caenyromux npepioxennax READING repynamii

Reading a good book gives me a lot of
pleasure.

It is no use reading these notes.

Excuse my inferrupting you.

[ am thinking of reading a new A.
Christie book.

I remember reading a very clever ar-
ticle on market economy.

He wouldn’t mind doing it.

UreHne Xopoumerd KHWIH JTOCTaBIISAET
MHE 0O0JIbIIOE Y/IOBOJILCTBHE.

becrnone3Ho ynTaTh 3TU 3anUCH.

WN3BuHMTE, YTO 5 IPEPHIBAIO BaC.

S cobuparoch MpoOYUTaTh HOBYIO KHH-
ry A. Kpuctu.

51 NOMHIO, KaK YMTajl O4Y€Hb XOPOILIYIO
CTaThIO O PHIHOYHON YKOHOMHUKE.

OH He poYb clenaTh ITO.

CpaBHUTe 3TH IBa NPEAJI0KEHU

My brother is reading the latest story
by R. Bradbury. npuuacmue

My dream is reading the latest story
by R. Bradbury. eepyrouii

Moii Opat unTaeT MoCIeAHUN paccKas
P. Bpan6epu.

S wMedrar0 TMPOYUTATh TOCIICAHHUNA
pacckas P. bpan6epu.

CpaBHuUTe repyHAUIl U OTTJIAr0JbHOE CYIIECTBUTEIbHOE

Reading a good book gives me a lot of
pleasure. eepyrouii

The reading of a good book gives me
a lot of pleasure. omenaconrvnoe cywe-
cmeumenbHoe

UreHue XOpollerd KHUTH J10-
CTaBJSIET MHE OOJBIIOE YJIO-
BOJILCTBHE.
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Table A3.11

INFINITIVE

3HaueHune pa3HbIX (pOPM HH(PUHUTHBA: YeMy 5 paa?

Indefinite I am glad fo speak Pal IOTOBOPHTE € BAMH
. . (Bcerma paayroch, Korja ro-
(Simple) with you
BOPIO)
Continuous [ am glad to be paj, 4To cervac paroBapu-
® speaking with you BaI0
g
= Perfect lam glad.to have paj, 4To MOTOBOPHUI
spoken with you
I 1
Perfect am glad m. havg paz, 4To yKe 1aBHO (Bce
: been speaking with
Continuous you 3TO BpeMs) pa3roBapuBar0
Indefinite [ am (always) glad to | Bcerna paj, korzia MHE pac-
.§ (Simple) be told the news CKa3bIBAIOT HOBOCTH
]
)
S Perfect I am glad to have paj, 4TO MHE paccKa3aiu
been told the news HOBOCTH

Table A3.12

To design plans of a new building is
the work of an architect.

His duty was to observe the operation
of this system.

The professor asked the student to de-
fine the unit of resistance more accurate-
ly.

Pyrometers are used to detect the heat
objects radiate.

A thermometer is an instrument to
show the temperature.

I have nothing to read.

He was the first (last) to come.

The text to be translated is difficult.

Cocmasnsaimsb NPOEKTH HOBBIX 31aHUI
— paboTa apXHUTeKTOpa.

Ero paGota 3akmtouanace ¢ Habnooe-
Huu 3a pabOTON ATON CUCTEMBI.

[Tpodeccop mompocun cryaeHra 0o-
Jiee TOYHO onpedenums €AUHUILY COIpO-
TUBJICHHUS.

[TupoMeTpbl UCTIONB3YIOTCS (CITyXkarT)
07151 0OHapycenus TeIla, W3Iy4yaeMoro
00BEKTaMHU.

TepmomeTp — 310 mpubOp, Komopwiii
nokazvleéaem TeMIEpaTypy.

MHe Heuero yumame.

OH npuwen nepBbIM (TIOCTEAHUM).

Tekct, komopwiii Heobx00uMO nepege-
cmu, CJIOKHBIM.
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Table A3.13

COMPLEX OBJECT

1. ITocne rnaronos They wanted me to make Onu xotenu, 4yToOBI s Tpo-
want, expect, wish, | the experiment. BEJT OKCIIEPUMEHT.
would like We never expected you to Mpbl HUKAK HE OXHUAAJH,
do this for us. YTO BBI CJIeJIaeTe ATO JJIS Hac.

2. Ilocne rnaronoB I saw her playing the piano. Sl Bunen, kak oHa Wrpana Ha
see, hear, watch, notice MMHAHUHO.
I've never heard him sing. S HMKOrJa He CIBIIAJI, KaK
OH IIO€T.

I watched her close the door Sl HaOaromall, KaKk oHa 3a-
and leave the house. KpbUIa JIBEPh W BHIILIA U3 JIO-
Ma.

3 Ilocne riaroiaoB He considered them (to be) OH cunTan UX YMHBIMH.
find, consider, believe | clever.
(cunTaThb)

4. Tlocne rnarosioB He told us to translate the OH cka3aj HaM MepeBeCTH
order, tell, allow, ask text. TEKCT.

5. Ilocne rmarosos Have him do this job. 3acTaBbTe €ro CIenaTh ATy
let, make, have (3a- pabory.
CTaBJISATH) I want to have my hair SI X0uy MOACTPUYBCH.
cut.

Table A3.14

COMPLEX SUBJECT

1. He is said to know six languages. ["'oBOpAT, YTO OH 3HAET MIECTH SI3BIKOB.
He was said to know six languages. ['oBopuiin, 4TO OH 3HAET LIECTH SI3bI-

KOB.

He is said to have gone to London. ['oBopsT, uTo OH yexain B JIoHAOH.

He was said to have gone to London. ['oBopuin, 4TO OH yexan B JIOHIOH.

2. He appeared to be an ideal man. OH Ka3ascs ujeabHBIM.
You can easily get in through the Brl MoxeTe jerko momactb BHYTPb
window if the door happens to be | yepe3 okHO, eclid JIBeph CIydyailHO 3a-

locked. XJIOTTHETCS.
They seem to know all about it. Kaxercs, oHu 3HatOT BCE 00 ATOM.
The plan proved to be a great suc- ILiman okazancs O4Y€Hb yJIauHbIM.

cess.

3. He is likely to win the prize. [Toxoxe, 4TO OH BBIUTPAET MPU3.
He is sure to come. OH 00s13aTeBHO MPUJIET.
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Table A3.15

CONDITIONAL SENTENCES

Tpu TMIA YyCJIOBHBIX NpPeaJI0KEeHH i

1. If someone weighs 70 kilograms
at the North Pole, he will doubtless
weigh less at the equator.

The sky over cities will be much
bluer if the factory chimneys should
not pour so much smoke into the air.

Ecnu xto-uuOynp Oyaer Becuthb 70 Kr Ha
CeBepHOM TIOJIIOCE, TO HA SKBATOpE OH, O€3
COMHEHWUSI, 0y/1eT BeCUTh MEHBIIIC.

He6o nan ropomamu 6yaeTr HaMHOTO To-
nybee, ecnu 3aBOJACKHE TPyObl He OYAYyT
BBINYCKATh TaK MHOTO JIbIMa B BO3/TyX.

2. If they gave him a new infor-
mation about this method he would
use it in his report.

If he were in town he would help
us.

Ecnu Ob1 OHU majm emy HOBYIO HMH(DOD-
Maluio 00 dTOM METOJIEe, TO OH HCIOJIb30-
BaJI ObI €¢ B JIOKJIAJIC.

Ecnu 0b1 OH OBLI B rOpoJie, TO OH MOMOT
ObI HaM.

3. If you had given me a good dic-
tionary, I should have spent less time
on this article translation.

Ecnu ObI BBl AaJIM MHE XOpPOLIMH cIlo-
Baphb, S MOTPATUWJI Obl MEHBIIIE BPEMEHHU HA
MEePEeBOJ ATOM CTaThH.

CMemaHHbIe cJ1y4yau ynorpedJjeHusi BpeMeH B YCJIOBHBIX NPeIJI0KeHUusIX

YcimoBue OTHOCUTCA K
HACTOSIIEMY BPEMEHU
(IT Tum), a cneacrBue —
k npomenmemy (I
THII).

If T were acquainted
with this famous profes-
sor, I should have rung
him up yesterday.

Ecnu ObI s OBLT 3HAKOM C
3TUM 3HAMCHHUTBIM mpodec-
copoM, si OBl TMO3BOHWI €My
BUEpA.

VYcimoBue OTHOCUTCS K
MpOLIEANIEMY BpEMEHHU
(III Tum), a cnencreue —
K Hactosmemy (II Tum).

If T had written the
composition yesterday, 1|
should be free now.

Ecnu Obl 9 Hammcaa couu-
HEHHUE Buepa, TO ObUT ObI
cBOOOEH CEeroaHs.
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Table A3.16

THE SUBJUNCTIVE MOOD

It is improbable that he should
have completed the research.

Manoseposimno, umobvl OH YK€ 3aeep-
WUl UCCIIEN0OBaHUE.

It was ordered that the machine
(should) be tested once more.

bvino npukazano, umobdvl MaMHy UChbl-
manu eme pas.

He demanded that the work
should be started at once.

Ou nompebosan, umobwl pabota OvLia
Hauama HEMEIJICHHO.

We suggested that the device be

Ms1 npeonosicunu, umobwvr TIpUOOP ObLT

tested under somewhat different | nposepen B HECKONIBKO IPYTUX YCIOBHSIX.
conditions.
Table A3.17
MODAL VERBS AND SIMILAR EXPRESSIONS
Modal Verbs Examples Meaning
can Can I stay in the laboratory? Permission
A mocy ocmamuca B nabopatopun? (Pazpemienue)
Can you explain to me the formula? Request
Tw1 moorceutv 06vsicnums MHE 3Ty hopmyiy? | (IIpocrkba)
Students can attend any lecture. Possibility
CryneHTbl Mocym nocewjams no0yro nekiuio. | (Bo3MoKHOCTS)
I can’t find the book I need.
S ne mocy nHatimu HY>)XHYIO KHUTY. Inability
I can do it in no time. (HeBO3MOKHOCTB)
S moey coenams 3T0 MOMEHTAIBHO. Potency
be able to I’m able to do it in no time. (CriocobHOCTB)
could Could I borrow your notes? Permission
Mooxcno 63amb TBOM 3aMUCH?
Could you give an example? Request
Ilpuseoume npumep, MoKaIynucra.
We could ask Dr. Black for help. Suggestion
Mp&1 moenu 661 oopamumuca k 1-py biadky 3a | (Ilpennoxenue)
MOMOLIBIO.
We could do it in no time.
Mpb1 mo2nu coenams 3T0O MOMEHTAIIBHO. Potency
were able to We were able to do it in no time.
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Table A3.17 continued

May I borrow your notes?
Moey s (MooicHo MHE) B34Tb TBOM 3aIicu?
(6omnee odurmansHo, yem could)

Permission

may The acid rain may spoil the crop. Chance (Ilanc /

Kucnorueii  goxnap mooxcem ucnopmums | BO3MOXHOCTB)

YpOXKau.
It might be possible to make the experiment. | Future possibility
Ecmb  603mooicnocms  mipoBecTH  dKcmepu- | (Bo3moxHOCTE B

MEHT. OyTy1iem)

might He might be wrong, but he was open to rea- | Chance

son.
OH 6vlsan Henpas, HO €ro MOKHO ObLIO yOe-

JTUTh.
How many people will work here? Future fact
CKOIBKO JIIOfIeH 6ydem 31ech pabomams? (dakT B Oyaymiem)
There won’t be much space. Prediction
byoem mano mecra. (ITpenckazanue)
I’ll give you my notes. Promise

will S1 0am Tebe cBon 3aIUCH. (OGemnranue)

Under these conditions the process will be | Property

irreversible. (CBOWCTBO UJTH €T0
[Ipu »THX ycHOBHSIX Mpolecc Bcerna 6yodem | OTCYTCTBUE)

(6v16aem) HEOOPATUMBIM.
The door won’t open.
JIBepb He omKpvigaemcs.
Would you speak louder, please? Request
T'osopume, moxanyicra, rpomMye.
What book would you like to have? Offer
Kakyro kHury Bbl 661 Xomenu? (ITpennoxenue)
Would you like to join us? Invitation
He xomume x Ham IPUCOETUHUTHCS? (ITpurnamenue)
What time would suit you? Suggestion
Kaxkoe Bpems Bam nooxooum?
Would you do this if we help you?

would

Be1 coenaeme 310, eciii Mbl BaM TOMOKeM?
Man would ever ask questions. Property

UesloBeKy BCEra C8OUCMBEHHO 3a0a8amby
BOITPOCHI.

Nature would never be exhausted to chal-
lenge man with more riddles.

[Ipupona neucmowuma B cBoeit criocoOHO-
CTH CTaBUThH IEpe] YeJIOBEKOM BCE HOBBIE BO-
IIPOCHI.
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Table A3.17 continued

Shall I do this for you? Offer
MHe coenamo 310 17151 Bac?
Shall we ask for volunteers? Suggestion
Hawm noszsams no6poBosbIEeB?
You shall do it as I say. Insistence
shall :
ThrI coenaews Tak, Kax s TOBOPIO. (Restricted use)
(HacTosiTenbHOCTB)
We shall let you know our decision. | Intention on the part of the
MsI 0adum BaM 3namb 0 HamieM pe- | speaker, only in the 1% per-
ICHUU. son
I think we should do this in time. Recommendation
A nymaro, 4TO MBI 00/19#CHBL ITO cOe- | (Pexomenmarwst)
Jlamb BOBpPEMSI.
should It’s an English journal, so you should | Saying what is right or cor-
use a dictionary. rect (Koncraranus toro,
OTO aHITMUCKUNA JKypHaj, TaK YTO | YTO MPABUIIBHO)
BaM ciedyem noib308amvCsl CIOBAPEM.
must Students must attend seminars. Obligation
CryneHtsl OdonicHbl nocewams ce- | (O0S3aTETLHOCTD)
MUHAPBHI.
Students mustn’t work in the lab | Prohibition
without the instructor. (3amper)
CryneHTsl He 0oadicHbl pabomams B
naboparopuu 6€3 HHCTPYKTOPA.
be to This metal is to be found in nature in | Arrangement (3anporpam-
a free state. MHUPOBAaHHOCTB )
OTOT METAT  HAX00am  (MOJNCHO
Hatimuy) B IPUPOJI€ B CBOOOJTHOM COCTO-
SIHUY.
have to He has to attend lectures. Circumstances
OH 6vinydIcOeH nocewams JIEKIUU. (O6cTOsITENHCTBA)
Ought to You ought to start at once. Obligation

Tebe naoo nauams HEMENTICHHO.
They ought to be here by now.
OHH yXKe 00/124CHbL ObIMb 3]IECH.

(Logical necessity

or expectation)
(JIormueckast He0OX01H-
MOCTb WJIU OKUJIAHHE)

Note: Ought denoting obligation and logical necessity is less categorical than must
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ABBREVIATIONS

A/ C,a/e¢,acc. (account current) — TEKyILIUN CUET

a.c. (alternating current) — nepeMEeHHBIN TOK

adds (addressed) — anpecoBano

adse (addressee) — anpecar, moiry4arenb

ad (advertisement) — pexinaMmHoOe OOBABICHUE (MHOMC. Yucio — ads)
a.f. (audio frequency) — 3BykoBas 4acToTa

a.m. (ante meridiem) — 10 MOy THS

amp (ampere) — amnep

app. (appendix) — npuIIOKEHNE

Attn. (attention) — BHUMaHHIO (KOTO-JTN00)

at. wt. (atomic weight) — aTOMHBI! BecC

B/ E, B.E., b.e. (bill of exchange) — nepeBoiHOI BEKCENb, TPATTA
B/L,b /1, B.L., b.l (bill of lading) — xoHOCAaMEHT

C (Celsius) — o Llenbcuro

cal. (calorie) — xanopus

cc., cC (copies) — yKa3aHHE Ha aJIpecaToB KOMHI MUChMa
CEO (chief executive officer) — NCTIOTHUTENbHBINA AUPEKTOP
cf. (confer) — cpaBuuTE

CFC(s) (chlorofluorocarbon(s)) — ppeoH(sr)

cm (centimeter) — CAHTUMET]

Co. (company) — KOMIaHus

contr. (contract) — KOHTPAKT

Corp. (corporation) — xopriopaius

CPU (central processing unit) — IEeHTpaIbHBIN MTPOLIECCOP
CRT (cathode-ray tube) — 3neKTpoHHO-TTy4eBast TpyOKa

cu in (cubic inch) — xyOu4eckuii 1roim

cur. 1) (currency) — Bamora; 2) (current) — TeKy i

CV (curriculum vitae) — xpatkas Ouorpadus

DC (direct current) — mOCTOSHHBIN TOK

dd 1) (dated) — natupoBanusiii; 2) (delivered) — noctaBieHHbBIN
Dep., Dept. (department) — 1) otaen; 2) MUHUCTEPCTBO

doc. (document) — noxymeHTbI (MHOMC. Yucio — docs.)

doz., dz. (dozen) — nroxxuHa

eaon (except as otherwise noted) — eciy He YyKa3aHO UHAUE
e.g. (exempli gratia, nam.) — HaIpuUMeEp

EMF (emf) (electromotive force) — anekTpoABMKYIIas CUiIa

APPENDIX 4

enc., encl. (enclosed, enclosure) — BIOXEHHBIN, IPUJIaraeMbli, BIOKCHHUE, TPHUIIOKE-

HUE (K TUChbMY U T. 11.)

exc., excl. (except, excluding, exception, exclusion) — uckiouasi, UICKIIOUCHHUE

expn (expiration) — uctedeHue (Cpoka)
F (Fahrenheit) — no mkane @apenreiita
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F (frequency) — gactora

fig. (figure) — 1) uudpa; 2) pucyHok, cxema

f.p.m. (feet per minute) — pyToB B MUHYTY

FY (fiscal year) — punancoBbIil roa

g (gram) — rpamMmm

gpm (gallons per minute) — rajllIOHOB B MUHYTY

h (henry) — renpu

h.a. (hoc anno, nam.) — B TeKy1eM roay

hf. (half) — nonoBuna

hp (horsepower) — nomanunas cuna (€. MOIITHOCTH )

H.Q., HQ, h.q. (headquarters) — rnaBHOe ynpaBieHue (KOMIIAHUH, OPTAHU3ALIUN )
hr (hour) — gac

id. (idem, nam.) — ToT %€

i.e., ie (id est, nam.) — 10O ecThb

inc., incl. (including) — Bxrouas

Inc., inc. (incorporated) — 3aperucTpUpOBaHHBIN KaK IOPUANYECKOE JUIO (KOpIopa-
1IHs1)

info (information) — nadopmanus

inv. (invoice) — cuet-dpakrypa

IOU (I owe you) — nonropasi pacrucka

j (joule) — mxoynb

kg (kilogram) — xuiorpamm

km (kilometer) — xunomerp

kv (kilovolf)— kunoBoabT

kw (kilowatt) — kunoBaTT

1 (liter) — nmuTp

L/ C, Le., 1/ ¢ (letter of credit) — akkpequTHB

LLC (limited liability company) — koMnaHusi ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO
Ltd., Itd. (/imited) — c orpaHUYE€HHON OTBETCTBEHHOCTHIO

LOC (letter of commitment) — rapaHTHITHOE TTUCHMO

m (metre) — METP

mc (millicycle) — munurepiy

mdse (merchandise) — ToBapbl

memo (memorandum) — 3amucKa

M.O., m.o. 1) (mail order) — noutoBbIi IEpeBOA; 2) (money order) — NEHEKHBIN Tie-
PEBO/I, TUIATEIKHOE MTOPYICHUE

M.T. (metric ton) — MmeTpuueckasi TOHHA

MV (merchant (motor) vessel) — ToproBoe (MOTOPHOE) CYTHO

N / A (not applicable) — ne npuMeHUMO (Hanp., IMyHKT B aHKETE)
N.B., NB (nota bene, nam.) — BaxxHoe 3ame4aHue

NC, N.C., n/ ¢ (no charge) — 6ecriatHo

o /1 (our letter) — (ccputasich Ha) HaIIE MUCHMO

PA (power of attorney) — nOBEepeHHOCTh

p-a. (per annum, 1am.) — B Tl

par. (paragraph) — a03an, nmaparpad, myHKT
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Ple, PLC (public limited company) — OTKpbITasi aKIIMOHEpHAsi KOMIAHUs C OrpaHU-
YEHHOU OTBETCTBEHHOCTHIO

PO (post office) — mouToBOE OT/IEICHHE

Pp- (pages) — cTpaHUIbI

PPs P-P- (per pro, nam.) — OT UMEHU U TIO TIOPYICHHUIO

qv (quod vide, nam.) — cMoTpu (TaM-TO)

R & D (research and development) — Hay4HO-UCCIEAOBATEIHCKUE U OIBITHO-
KoHcTpyKkTOpckue pabotsl (HUOKP)

rct (receipt) — paciicka, KBUTaHIIUS

rept. (report) — otuer

re (regarding) — OTHOCUTENBHO

ref. (reference) — ccoinka

RMS (root-mean-square) — cpeiHe-KBaApaTUIECKUN

rpm (revolutions per minute) — (4uciio) 000pOTOB B MUHYTY
shipt (shipment) — oTrpy3Kka, oTIpaBKa

sig. (signature) — noIUChH

tn. (fon) — ToHHA

urgt (urgent) — CpoUYHBIi

V., VS. (versus, 1am.) — IpOTHB

VAT (value-added tax) — HJIC

V.L.P. VIP (very important person) — 0co00 BaXKHOE JIUIIO
v.s. (vide supra, nam.) — cM. BbIIIIE

v.v. (vice versa, nam.) — HA000pOT

w / o (without) — 6e3

& (and) — u (coro3)

(@ — KoMMepueckoe at

# (number) — HOMep (amep.)
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UNOBVIOUS DIMENSIONS

APPENDIX 5

tyk IIT. pC; pcs | pc = piece; pcs = pieces
Ityk (6 npomusononoxcHocms | MT. off
KOMNIEKmM))
HItyk, Hanpumep. Pesepgyapvr | mT. EA,ea | Each, e. g Potable
0J151 XpaHeHUs1 NUMbeBOll B00bL Water Storage Tanks
(2 wm.) (2 ea.)
Kaxxnomy (nanpumep: 70 0onn. EA each (e.g. $70.00/
/ (wenosexo-yac) Kkaxcoomy) manhour each)
O060pOTOB B MUHYTY 00/MUH pm revolutions per minute
IToroHHs1l METP IL.M. r.m. running meter
[Toronnslii gyt nor. gyt LF linear foot
Ksamgpathsriit gyt KB. QyT sq. ft, square foot
SF

Ha Tonny 1/t 1/ TE
(e.g.$/TE) per tonne
DyHT byHT Ib, LBS | libra
@OyHT (kax eouHuya cunvl: 060- | YCIOBHOE i ANSI 150 #
3Hayaem makoice yclo8Hoe 0as- | JABIECHUE 110
JIeHUue apmamypbwl) ANSI paBno

150 ¢pynroB

Ha KB. IIOUM
@DyHT Ha KBaJIpaTHBINA QYT psf pounds / sq. foot
@DyHT Ha KBaJIpaTHBIN JHOUM ®yHT / KB. | psi pounds / sq. inch = lbs /

JTIOUM sq. inch
OyHT Ha KBaJIpaTHBIN AONM, psig pounds/sq. inch, gage
MaHOMETpUYeCKuil (abconrom-
Hoe OasjieHue)
OyHT Ha KBaJIpaTHBIN AONM, psia Pounds / sq. inch,
aOCOIIIOTHBIN (abcoromuoe absolute
daslenue)
DyHT Ha KBaJIpaTHBIN JTIONM, psid pounds / sq. inch,
Qg depeHuanbabli (nepenao differential
0asnenust)
Tricsaua GyHTOB Ha KBaJApATHBIHA ksi 1000 psi
TIIOMM
Kunodynr kp =kips | 1000 pounds
OYHT Ha JIMHEWHBIN JIONUM pli pounds / linear inch

kli 1000 pli

@DyHT Ha JIMHEWHBIN QYT plf pounds / linear foot
@DyHT Ha KyOn4eckuil yT pef pounds / cubic foot
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DYHT CHIIBI 1b, libra of force
@yHT Macchl 1b, libra of mass
71/ (4eTIOBEK-CYTKH) 1/c/d | litre per capita per day
Hedtsanoit 6appens Bbl, barrel(s)

bbls
Bappeneii B cyTku B/D barrels per day
KBapt na muito (edunuya us- Qt/mi | quart per mile
Mepenust pacxooa beH3UHA)
Cyxoii HopMaJbHBIN KyOuye- DSCF dry standard cubic foot
CKHM QyT
Hopmanbhsiil kyOnueckuit ¢yt SCFM | standard cubic foot per
B MUHYTY minute
["amoHOB B MUHYTY gpm gallons per minute
JI¥0iIMOB BOASTHOTO CTOJIOA (Ma- In WC | inches of water column
JIble 0asleHUsl, 8aKYYM)
Jlomagunas cuna (6pum.) h.p. horse power
Jlomanunas cuna (Hem. u pyc.; PS pferdestarke (PS =
HepeOoKo cmpedaemcst 8 0,986 h.p.)
MEKCMax Ha AH2IULLCKOM S13bIKe)
['panoB Ha ramioH (edunuya gpg grains per gallon (ppm
KOHYEeHmMpayuu) =17.1 gpg)
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APPENDIX 6
ABSTRACT, PRECIS AND REVIEW WRITING
1. AHHOTALIUS

AHHOmayus MpecTaBIsieT coOO0N MpeaeabHO KPaTKOEe M3 BCEX BO3MOXK-
HBIX M3JI0KEHHE TJIAaBHOTO COJIEPKAHUS MEPBUYHOTO JOKYMEHTA, MOJYYEHHOE B
pe3ysibTaTe KOMIIPECCUU TEKCTAa OPUIMHAIa U B HECKOJIBKUX CTPOYKAX JAIOIIEe
MPEJICTABICHUE O €r0 TeMaThKe. AHHOTAIMA HE MOXKET 3aMEHUTh MEPBUYHOIO
JIOKyMEHTA, U €€ Ha3HAYCHUE COCTOUT B TOM, YTOOBI 1aTh BO3MOXKHOCThH COCTa-
BUTH MHEHUE O IEJIECO00Pa3HOCTH OoJiee MEeTATHhHOTO 03HAKOMIICHHUS C JAaHHBIM
MaTepuaoM.

2. OBPA31IbI AHHOTALIUIA
2.1. Physiology in diseases of the heart and lungs

Altschuler M. D. Physiology in diseases of the heart and lungs. New
York, 1967 (o6moxka).

This book is a complete, systematic, and critical review of available phys-
1ologic studies in man in diseases of the heart and lungs. Thus it provides a basis
for consideration of the nature of the disorders involved, the processes whereby
specific symptoms occur, and the mechanism through which therapy is effective.

Various concepts of the nature of the mechanism involved in the causation
of symptoms are discussed in the light of experimental data; theoretical consid-
erations are minimized. Heretofore, proponents of a particular theory in this
field have referred only to a segment of the data available. This book, by giving
a complete review, offers a better basis for evaluation and, at times, reconcilia-
tion of conflicting concepts.

A unique feature of the book is the bibliography, which contains refer-
ences to all the available literature on the subject, and hence will be of the great-
est value to the investigators, teachers and specialists in the field, as well as to
medical students.

The contents of the book have served as the basis for lectures given by the
author to undergraduate and postgraduate students of medicine at Harward Med-
ical School over a period of several years.

The author is Assistant Professor of Medicine, Harward Medical School,
Director of Internal Medicine and Research on clinical Physiology, etc.
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2.2. The bird faunas of Africa and Its islands

Moreau R. E. The bird faunas of Africa and its islands. Academic Press,
New York; London, 1966 (peknama).

This book has two aims. One is to discuss the ecology and the distribution
of birds throughout the African Continent and the neighbouring islands in rela-
tion to the immense climatic changes of the last twenty thousand years — in fact
to present a dynamic zoogeography in which birds are treated as the prime mate-
rial, but data from other organisms receive mention. The other aim is to show
how various features of the bird faunas illustrate ecological principles and to
bring into prominence a variety of ecological problems, with appropriate inter-
continental comparisons. The faunas dealt with are of two kinds, the one geo-
graphically delimited, the other characteristic of a defined vegetation type.
Treatment of the whole subject has been assisted by the author's many years' ac-
quaintance with parts of Africa.

The approach is thoroughly original one and on the zoo-geographical side
has been made possible only by the very recent advances in paleoclimatology.
An exposition of this nature should have an appeal, not merely to the ornithol-
ogist and the specialist of Africa, but also to the evolutionist and to the ecologist
in the wide sense, while for zoological teaching it provides a wealth of examples
in a tropical context that is not as yet well documented.

3. AJITOPUTM HAIIMCAHUA PEOEPATA HA CTATBIO

Pegepamom wnazpiBaeTCsl TEKCT, MOCTPOEHHBIM HA OCHOBE CMBICIOBOU
KOMIIPECCUU TEPBOMCTOYHHUKA C ILIENBIO0 MEpeayd e€ro IJIAaBHOTO COJCp>KaHUS.
Martepuan B pedepare u3iaraercs ¢ MO3UIMHA aBTOpa MCXOAHOTO TEKCTa M HE
COJICP’KUT HUKAKUX DJIEMEHTOB MHTepIpeTanuu win orneHku. Llems pedepara —
3aMEHUTH TIEPBOMCTOYHHUK U J1aTh YMTATEII0 BO3MOXKHOCTH cOepedb BpeMs MpH
3HAKOMCTBE ¢ 00BeKTOM omnucanus. OTCro/ia BbITEKaeT TpeOOBaHUE: COCTABIISTh
pedepaThl TakuM 00pa3oM, YTOOBI MPU UX MCHOJb30BAHUHU Yy MOTPEOUTENS HE
BO3HUKJIA HEOOXOJUMOCTh 00paIiaThes K IEPBUYHOMY JTOKYMEHTY.

Anroput™m cocrasieHus pedepara:

1) AHanu3 J10ru4ecKoil CTpyKTYpbl HUCXOHOTO TEKCTA.

2) Beiienenue KiIoueBbIX ()ParMEeHTOB, KOTOpPbHIE MOAYEPKUBAIOTCSA WIH
BBIMICHIBAIOTCS U3 TEKCTA OPUTHHAJIA.

3) IleperpynnupoBka (parMEHTOB U COCTaBICHHE JIOTHYECKOTO IIIaHA
TEKCTa.

4) CocraBiieHHE U PEAAKTUPOBAHUE TEKCTa pedepara.

[Ipu cocraBnenuu pedepara HEOOXOUMO YMETh:

1) odbopmisaTh 3arojioBOYHYIO 4acTh pedepara, KOTopas JOJDKHA BKIIIO-
4aTh CIEAYIOUINE CBEICHNUS: Ha3BaHHUE CTAThH (TEKCTAa); UMS aBTOpA; HA3BaHUE U
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BBIXOJIHBIC JaHHBIE JKypHaja (COOpHHUKA); YKa3aHUE CTPAaHUI] B KypHaje (coop-
HUKE); YKa3aHUE Ha KOJIMYECTBO PUCYHKOB, UEPTEXKEH MM CXEM B TEKCTE Mep-
BOMCTOYHUKA;

2) JOTUYECKHU Pa3JessiTh TEKCT HA KOMMYHUKAaTUBHbBIE OJIOKH;

3) BBLAETATDH TNIaBHYIO0 MH(GOPMAIIMIO B CMBICIIOBOM KyCKe B (hopme KIIto-
YeBBIX (DParMEeHTOB;

4) BBIWICHATh OCHOBHYIO MH(OPMALIMIO B LIEJIOM TEKCTE B (popMe KIltoue-
BBIX MPEIOKEHUN U KIIOYEBBIX (PparMeHTOB;

5) neperpynnupoBbIBaTh KJIIOUEBYIO0 HHPOPMALIUIO B TEKCTE;

6) COCTaBJISITH BTOPUYHBINA TEKCT (pedepaT) Ha OCHOBE KIIOYEBOTO MaTe-
puaia;

7) peAaKTUpOBaTh TEKCT pedepara, BBOJUTH B HETO MEPEXOIHBIE JIEMEHTHI,

8) ¢opMynupoBaTh IJIaBHOE COJEP)KAaHUE MCXOAHOTO TeKcTa B 3-4 mpen-
JI0’K€HUA (BBIXOJI B @aHHOTAIHIO).

4. OBPA3ELl PE®EPATA

THE IMPORTANCE AND FASCINATION OF ARCTIC EXPLORATION

Exploration in the Arctic Circle still offers countless opportunities for
fresh discoveries, but it is an adventure which is not to be undertaken lightly. As
an occupation it is more lonely and remote than anything else in the world and at
any moment the traveller must be prepared to encounter hazard and difficulty
which call for all his skill and enterprise. Nevertheless such exploration will be
carried as long as there are investigated areas to attract the daring and as long as
the quest for knowledge inspires mankind.

Investigations have shown that the Arctic zone is rich in mineral deposits,
but even if these deposits were themselves of little value, the economic im-
portance of the Arctic would not be appreciably lessened. For it is generally
agreed that «weather is made in the North», and as the success or failure of the
harvests all over the world is largely determined by the weather, it follows that
agriculture and all those industrial and commercial activities dependent upon it
must be considerably affected by the accuracy of the daily weather reports.
Modern meteorologists regard the conditions prevailing in the Arctic as of first-
rate importance in helping them to arrive at accurate results in their forecasts.

Yet quite apart from any economic or other practical considerations, there
is a strange fascination about this vast unconquered region of stern northern
beauty. Those who have once entered the vast polar regions like to speak of their
inexpressible beauty, the charm of the yellow sun and dazzling ice packs, the
everlasting snows and unmapped land where one never knows what lies ahead;
it may be a gigantic glacier, which reflects a beam of sunlight over its frozen ex-
panse or some wonderful fantastically shaped cliff which makes an unfading
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impression on the memory. It may even be an iceberg stately and terrifying,
moving on its relentless way, for the Arctic is the birthplace of the great icebergs
which threaten navigation.

Précis of the passage

The quest for knowledge will urge brave men to continue the uncompleted
work of Arctic exploration, despite its danger, difficulty and unequalled loneli-
ness. The Arctic zone possesses mineral wealth but even without it, would be
economically important. For «weather is made in the North». Knowledge of the
Arctic climatic conditions means more accurate prognostication and its depend-
ent activities everywhere. Material considerations apart, all travellers to this vast
unconquered Arctic have been fascinated by the stern beauty of ice-packs, ever-
lasting snows and huge glaciers under the yellow sun, of unmapped expanses,
strange-shaped cliffs and stately terrifying icebergs moving relentlessly to
threaten navigation from their Arctic birthplace.

5. PELEH3US

B peyenszuu conepxurcs aHanu3 Me4aTHOrO IPOU3BEIACHUS C YKA3aHUEM
€ro Ha3HAYCHHUsI, CTPYKTYpbl, OCHOBHBIX BBIBOJIOB. OHA MOKET TaKKE HaBaTh
OIICHKY JIOCTOMHCTB M HEJIOCTAaTKOB PEICH3UPYEMOI MyOIMKAIIMU C TOYKHU 3pe-
HUSI COIEP>KaHUsl, OpTaHU3alMY MATEPUAa, A3bIKa U MAHEPBI U3JI0KECHHUS.

6. OBPA3EII PELIEH3UM

ENVIRONMENTAL CHEMISTRY

By R. W. Raiswell and P. Brimblecomb

As an introduction for students studying environmental science, geology
or chemistry, it is superb. It should be compulsory reading for anyone who is in-
volved in reporting on the environmental debate for a general readership. Instant
authority for those of us who never took environmental science courses at uni-

versity!
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APPENDIX 7
ADVERTISEMENT TRANSLATION

Pexnamori nazpiBaetcss unpopManus 0 MOTPeOUTETHCKUX CBONCTBAX TO-
Bapa M Pa3jIMYHbIX BUAAX YCIYT C LEJbI0 UX pealiu3alyy, CO3/IaHMs CIpoca Ha
HuX. Pexilama siBisieTcsi HEOThEMIIEMOM 4acThl0 MapkeTuHra. Llenmn nmpombi-
JICHHOM peKJIaMbl COCTOSIT B cieayromeM: 1) pacmpocTpaHeHUU HHGPOPMAIINH;
2) IpUBJICYEHUHN 3aKa30B; 3) MOJIYYEHUHU 3aMPOCOB; 4) CO3IaHUU IOJOKUTENb-
HOTO 00pa3za (YUPMBEI.

CBoeoOpasue pekiamubix TekcToB (PT) 3akmiouaeTcss B TOM, 9TO B HUX
TOYHOCTh (POPMYJUPOBOK, MpUCYIIAs APYTUM PA3HOBUIHOCTSIM HAY4YHO-
TEXHUYECKOTO CTHUJISl, COUYETAETCS C Pa3HOOOpa3HbIMH CPEICTBAMHU YCUJICHUS
BbIpasuTenbHOCTU. Tak, B PT BcTpewaeTcs: 00ibI10€ KOJIMYECTBO MpUIaraTeib-
HbIX M Hapeyui, JAIIIMX BBICOKYIO MOJIOKHUTEIBHYIO OIICHKY MPOAYKTY. B
MPOMBIIIJIEHHOW peKJIaMe€ MOYXHO BCTPETUTh HEOJOTU3Mbl — HOBBIE CJIOBA WJIU
CJIOBa C HOBBIMM 3HAUYCHUSMHU. B CBsi3U ¢ HEOOXOJUMOCTBIO NEpenaTb MaKCH-
MyM HH(OpMallMd Ha CPaBHUTEIHLHO HEOOJIBIION MJIOIIAIU PEKJIAMHOIO M3/a-
Hus B PT 4acto MCHoab3yloTCsl pa3HOro pojia cokpaiieHus (e.g. spec — specifi-
cation). B obmactu cunrakcuca B PT MOXHO OTMETUTH UCIOJIb30BAaHUE UHBEP-
cuu (oOpatHOTO TMOpsiAKa ClIOB). B mpemyioxkeHnn MOXKET OTCYTCTBOBATh OJIMH
U3 IJ1aBHBIX WICHOB — MOJIEXAaIIee WIH YacTh CKa3yeMoro.

B s3bIKe pexiaMbl BO MHOTMX CJydasiX HOBBIE CIIOBa MPEACTABISIOT CO-
001 HAMEPEHHO MCKAKEHHOE HAMMCAHWE WIM MPOU3HOIICHHE OOIIEU3BECTHBIX
aHTJIMICKUX CIIOB: Wheaties (BMecTo wheat); cornfeth (BMeCTO confetti).

MHorue cnoBa-Ha3BaHUsl, UCIOJIb3YEMbIE B SI3bIKE aMEPUKAHCKOU pekiia-
MBI, IPEACTABISIOT COOOM CrelUaibHO «M300PETEHHBIC» CIIOBA, HAIPUMED: Spic
and span — cpeJCTBO IJid YUCTKU. MHorue hUpMEeHHbIE U PEKJIaMHbIC HA3BaHUS
u3/1eNuii ObLIN CIIeMAIBHO MPUAYMAaHbl TaK, YTOOBI YK€ CaMO Ha3BaHUE JaBajio
MCYEPIIBIBAIOIIYI0 XapaKTEPUCTUKY OCOOEHHOCTEH peKIaMUpyeMOro ToBapa,
Hanpumep, Cools — MEHTOJIOBBIE cUrapeThl (YK€ B HAa3BaHUU TEpeaaeTcs uaes
MIPOXJIAJIBI).

B s3bike pekiaMbl CYyHIECTBYET MHOXECTBO COKpAIIEHHBIX CJOB-
Ha3BaHWH, HalpuMep, BMECTO MoJHOTO Ha3BaHus Coca-cola (HaMUTOK KOKa-
KOJIa) MPOCTO TOBOPST coke; BMecTo Lucky Strikes (curapetst) — luckies.

I'pamMmmatrueckre 0COOCHHOCTH sI3bIKA PEKJIaMbl KpaliHe cBoeoOpasHbl. B
SI3bIKE PEKJIAMbl TPAMMAaTHKA KaK Obl YXOJUT Ha BTOPOM IJIaH, MOCKOJIbKY IJIaB-
HOE B peKJIaMe — JIOCTUIKEHUE CMBICIOBOTO U AMOLUMOHANIBHOTO 3¢ dekra. OueHb
4acTO B SI3bIKE PEKJIaMbl UCIIOIb3YETCSl MPEBOCXOJHAsA cTeneHb. [Ipoaykuus B
PEKJIAaMHBIX OOBSBICHUSX HEU3MEHHO PEKJIaMUPYETCsl KaK «Hawiydias» — the
best.
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HogmiecTBa MOYKHO HalTH HE TOJIBKO B chepe yHOTPEOIICHUS PEKIaMHBIX
CIIOB-Ha3BaHWM, WHOT/Ia TMPEIHAMEPEHHO JIOMACTCS M camMa CTPYKTypa Mpeiio-
kenus. Hanpumep:

Buy the now car! — Iloxynaite cOBpeMEHHBII aBTOMOOMIIB!

You're got the now look! — Bbl BBITIISIANTE MOJHO!

She’s got the now hair do! — Y Hee camas MogHas npuyeckal

3nech Hapeuue now ymnoTpeOssieTcs: HeCKOJIbKO HEOOBIYHO — BMECTO HeE-
00X0IMMOT0 MPpUIIAraTeIbHOTO modern.

CocraBuTenu peKIAMHBIX TEKCTOB, JIO3yHTOB, TTIOBTOPOB CTPEMSTCS K TO-
My, 9TOOBI (PpPMEHHOE Ha3BaHHE MPOAYKIIMH CIY>KUJIO CBOErO POJa YCIOBHBIM
pedIeKcoM U aBTOMAaTUYECKH BBI3BIBAIIO B COZHAHUM YHUTATENSI COOTBETCTBYIO-
muii o0pa3. OMHAKO, YYUTHIBAsE BCE BBHIMICU3I0KEHHOE, TIEPEBOJT PEKIIAMBI BhI-
3BIBACT OMpEIeTICHHBIC TPy AHOCTH. Hanpumep:

“Step into the new Millenium on your carpet!” Alma.

ITOHATHO, YTO IOCJIOBHBIM IIEPEBOJ HEBO3MOXEH, II03TOMY aJCKBAaTHBIN
nepeBo/] OyIeT TaAKUM:
«HoBoe ThICsIUEneTHE ¢ nepcuICKUM KoBpoM!» pupma Anma.

“Astron Building systems. Fast, efficient solution throughout in Eastern
Europe”. Contact Astron Construction International Division. Tel., Fax, E-mail.

«Cucremsl cTrpouTenbcTBa GUpMbl ACTpoH. BricTphie, KBaTupUIMpOBaH-
HbIE peleHus 1o Bcern Bocrounon EBporiey.

Obpamarbes: OTaeneHne MeXIyHapOIHOTO CTPOUTEILCTBA (PUPMbI ACT-
pon. Ten.: pakc: mouTa.

B 3aBucuMocTu OT cojepxaHusi, 3aja4 M XapakTepa BO3JCHUCTBUSL pe-
KJIaMHBI€ M3JaHUS MOXHO Pa3/e/IuTh HA JIBA OCHOBHBIX THUIMA: O3HAKOMUTEb-
HbIE, HECYIMe MUHHMMAJIbHYIO TpEeABAPUTEILHYI0 HMH(POpMAIUI0 00 W3ACIINH,
yCTpOMCTBE, U MHGOPMALIMOHHBIE, HACHIIIIEHHbIE TEXHUUYECKUMU JaHHBIMHU, CO-
JIeprKalye TOUYHbIE XapaKTePUCTUKH U MTapaMeTpBhl.

Kax npaBuiio, mpon3BouTeIN TOBAPOB U YCIIYT MOMENIAIOT CBOIO peKJia-
My B MEpHOJMYECKUX M3aanusx. Llenp pexiamMHbIX ctateid U cooOleHuid — 3a-
WHTEPECOBATh YMTATENS KaK IMOTEHIIMAIBLHOTO MOKYyMaTels. DTUM 00yCIOBICHA
NpUCYIIas CTUWIIO PEKJIaMbl 3MOLIMOHAIBHOCTh. [Ipu mepeBonie pekjIaMHbBIX CO-
oOIIeHn Ha PYCCKUU SI3bIK MPHHATO TEpenaBaTh TOJHKO HHPOPMATHBHYIO
4acTh COOOIIEHUS, T.€. BBIMOJIHSITH CTUIEBYIO HUBEIUPOBKY.

B kauecTBe npumepa pacCMOTPUM PEKIIAMHOE COOOILIEHUE, 3aUMCTBOBAH-
HOE U3 XKypHana Byte:
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Digital Ethernet Adapters

Built for a new breed of network traffic

Network traffic seems to get bigger, bulkier and harder to handle every
day. Give yourself a break. Switch to Ether WORKS 3 Turbo adapters from Digi-
tal, the ones built to move giant files without strain. Only EtherWORKS 3 Turbo
16-bit adapters have a powerful 128 KB of on-board buffer RAM that is dynam-
ically allocated for optimal receive / transmit performance — on advanced fea-
ture that is ideal for Netwear packet-burst mode and multitasking environments
like Windows NT. So nodes can process more packets without dropping them —
even under the most demanding loads. In today’s busy, bursty, multitasking real-
world networks EtherWORKS 3 Turbo will give you more thundering speed than
the adapter you're used to. And with sofiware configuration, installation is a
snap. So_plug one in. Then get out of the way.

W nanee cnemyer oOs3aTeNnbHBIN aJpec KOMIAHHWH, MpeJararoliei pe-
KJIaMHAPYEMbIC Il TePhI.

Kak crnenyer u3 mpumMepa, CTHIb PEKIAMHOTO COOOIICHUST MaKCHUMAIIbHO
npuOIKeH K pasroBopHoMy. Ho 3a1aua nepeBoqunka nepeaaTh TOIbKO TEXHU-
YEeCKYI0 4acTh HH(POpMAINH, KOTOpasi MPECTaBISIET XapaKTEPUCTUKH PeKIIaMu-
pyemoro agantepa. CHavasna, cieoBaTelIbHO, CIeAyeT 0TOOpaTh MPeIJIOKEHUS,
B KOTOPBIX COAEPKUTCS Takas uHbopmalus. B aTom npumepe Takue npejioxe-
HUS BBIJICTICHBI MO4YepKuBaHueM. [lepeBoji, oueBHUIHO, CIEAYET MPEICTaBUTh B
BUJIe 0000IIICHUSI BBIICIICHHOW HH(POPMAIIHH:

Qupma Digital npeonacaem 16-oumnsie aoanmepvl EtherWORKS 3 Tur-
bo, xomopvie npeonasznauenvl 01 0bpabomru @ainod OOILUWUX PAZMEPOS U
umerwux 3anomuraowee ycmpoticmeo oovemom 128 Kb, ucnonvzyemoe 6 xa-
yecmee Oyghepa, ¢ OuHamuueckum nepepacnpeoenenuem OJisi OOCMUNCEHUS ON-
MUMANbHLIX NOKa3amenel npuema u nepeoadyu OauHwvix. Imo noseonsem 3¢h-
(hexmueno ucnonvzosamev adanmep 8 pedxcume nepeoavu naKemos OAHHLIX 8
cpede Netwear u maxkux mHo2o3adaunvix cpedax, kak Windows NT. U nosmomy
V316l cmo2ym obpabamvigams OoJbUlee KOAUYeCmB8o naxKemos ez nomepsb 0a-
Jrce npu obonvuux Hazpyskax. Ilocne ycmanosku naamel adanmepa HaACMpoOUKa
3aKI0YAemcs 8 COOMeemcmayouell NPoecpamMmHoU KOHGU2ypayuu.

3aro0BOK MOXHO TepeaaTh cleayroumm obpasoM: «Hoswie yugpossie
aoanmepuwl pupmwur Digital ons cemeti Ethernety.

OcHoBHasi TPYJHOCTh B JJAHHOM CJIy4ae JJisg NEePEeBOUMKA 3aKII0YACTCS B
TOM, YTO HEOOXOIMMO UMETh OmpeiesieHHbIe (POHOBBIE 3HAHUS, YTOOBI, TpOaHa-
JU3UPOBAB BKPAIUICHHYI0 TEXHUYECKYIO HH(pOpMAIUIO, TIepeaTh €€ Ha sI3bIKE
nepeBojia. B paccMmarpuBaeMoM mpuMepe CleayeT 3HaTh, YTO TaKOE CETEBOM
aJanTep M KaKUMU MapaMeTpaMH OH XapaKTePHU3yeTCs.
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Heobxoaumo Taxkxe UMETh MpeCTaBlIeHUE 0 KOH(OUTYypalud MpOTrpaMM-
HOro o0ecreyeHuss U MHCTAIUISIMU IPUMEHUTEIBHO K MPOrpaMMHOMY M arma-
paTHOMy obOecneueHuto. MHaue mepeBoj, HAampUMEp, CIEAYIOIIEr0 HUXKE OT-
PBIBKA BBI30BET OIPEAEICHHBIE TPYJHOCTU MM €r0 CMBICI MOXET ObITh Iepe-
JlaH HEBEPHO:

And with_software configuration, installation is a snap. So_plug one_in. Then
get out of the way.

Ecnu xe mepeBomuuk He 00nagaeT HEOOXOIUMBIMUA (POHOBBIMH 3HAHUS-
MU, TO B JIy4IlleM ciiydae OyJeT MMETh MECTO TaK HA3bIBAEMBIA «CIOBAPHBIN»
HIEPEBO.

MODEL ADVERTISEMENTS
Advertisement 1

WHEN YOU HAVE DIFFICULT SEPARATION
PROBLEMS

ONLY SELEXSORB® ADSORBENTS COME WITH A PROCESS
DESIGN TEAM

When you need to remove impurities from refinery, natural gas pro-
cessing, and petrochemical streams, the answer is cost-effective, Alcoa
Selexsorb selective adsorbents. Alcoa’s family of Selexsorb adsorbents also
come with a process design team — ready to help you with those difficult separa-
tion problems.

Our technical service team will thoroughly review your process scheme,
flow diagrams, and adsorption unit operation conditions. Then we work with
you to develop an adsorption system using Selexsorb or a combination of adsor-
bents to meet your specific processing needs.

Selexsorb adsorbents are designed to remove contaminants that could not
be separated previously because of technical or economic reasons. By efficiently
removing impurities downstream from the feed, Selexsorb adsorbents extend
catalyst life, improve productivity, and reduce system downtime. What’s more,
your products are often upgraded in purity and properties when you use Alcoa
Selexsorb.

For more information, contact Alcoa’s Applications and Technical Ser-
vice Group.
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ALCOA

Advertisement 2

HERE’S HOW WE MAKE OUR FCC PROCESS ... YOUR PROCESS

No two refineries are exactly alike. So why settle for an off-the-shelf fluid
catalytic cracking (FCC) package when you can have a cost-effective, custom-
ized process? Since 1980, Stone & Webster’s FCC process has been the choice
of refiners throughout the world for both grassroots projects and revamps. And
with good reason.

Our FCC process was designed for refiners by refiners. Which not only
explains its ability to deliver higher yields of gasoline and distillate at lower op-
erating and maintenance costs, but also helps account for its flexibility, reliabil-
ity and user-friendliness.

We customize your FCC process with easy-to-operate, one- or two-stage
regeneration systems that start-up easily and quickly, regardless of control tech-
nology. Minimal coke and dry gas production mean maximum liquid yields and
refinery profits. The simple mechanical design, based on standard materials and
cold-wall construction, minimizes maintenance problems and costs, and can
provide run lengths of up to five years.

That’s not all. Let us tell you more about improving your refinery’s per-
formance and profits by making our process — your process. Give us a call or
visit our web site: www.stoneweb.com.

STONE & WEBSTER
Advertisement 3

Desalter management Program
ENVIRONMENTAL COMPLIANCE ... WITH INCREASED PROFIT
Looking to increase crude unit efficiency?

Refinery desalting programs from Nalco / Exxon Energy Chemicals have
been the refiner’s choice for many years.

Building on this successful alliance, Nalco / Exxon introduces a new ap-
proach to refinery desalting programs — RESOLV®

RESOLY brings you:

e Patented polymer chemistry and injection equipment — reduces oil and
benzene in desalter effluent while reducing primary demulsifier dosage.

e Desalter evaluation and optimization software — increases throughput
without sacrificing performance.
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e New primary demulsifier chemistry designed to break difficult emul-
sions and water wet solids — reduces fouling, energy consumption and
overhead chloride.

e NEOSTAR" crude oil database — helps you know what to expect be-
fore you purchase your crude.

Why talk with anyone else?

Nalco / Exxon — raising the industry standard on refinery desalting.

Advertisement 4

SITE-SEEING

Let Krupp Uhde be your guide on an industrial “site-seeing” tour around
the world.

True to our motto, Engineering with ideas, we have completed more
than 2000 large-scale projects to date. These include plants and industrial com-
plexes for oil and gas technology, fertilizers, organic chemicals, polymers, pet-
rochemicals, aromatics, electrochemicals, coke oven plants and coal gasification
and gas treatment. Krupp Uhde’s technological portfolio boasts in excess of 300
processes.

With branch offices on all continents and more than 3,500 employees,
Krupp Uhde ranks amongst the world’s leading engineering and plant construc-
tion companies.

Our scope of services covers everything from the initial feasibility study,
through to financing, right up to the actual operation of the turn-key plant.

For more information, ask for our company profile.

KRUPP UHDE
Advertisement 5

MORE THAN GOOD IDEAS
CRYOGENIC INSULATION FOR PROCESSING,
TRANSPORT AND STORAGE OF LNG

KAEFER has developed and installed high-performance insulation sys-
tems to suit cryogenic and low temperature for process, storage and transport of
liquefied gases. The skill and competence of KAEFER in the fields of man-
agement of heat, cold, noise and fire safety are demonstrated by extensive con-
tracts performed in the oil, chemical and petrochemical industry, onshore, off-
shore and for shipbuilding.
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KAEFER
ISOLIERTECHNIC

Advertisement 6

MAXIMIZE PLANT PROFITABILITY
Wondering how to extract more profit from your plant?
Hyprotech ASA has the solution.

Hyprotech ASA is dedicated to providing rigorous model-based on-line
solutions that help you maximize your plant’s profitability through:

Real-Time Optimization
Performance Monitoring
Advanced Process Control
Operations Training Systems
Dynamic Modeling
Customized Programming

Together with our automation partners MDC Technology and CAE, we
deliver advanced services and applications that improve operating performance
and reduce operating costs.

Building on HYSYS, the only truly integrated plant lifecycle model,
Hyprotech ASA gives you a scalable and maintainable solution that will future-
proof your software investment decisions today ... and tomorrow.

Others around the globe have profiled from the experience of working
with Hyprotech. Isn’t it time you did too?

For more information on Hyprotech ASA, contact one of the offices listed

below.
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APPENDIX 8
SUPPLEMENTARY TEXTS

Text 1
CATALYTIC CRACKING

Cracking heavy petroleum fractions into lighter more valuable ones can
be accomplished using only heat — at temperatures of approximately 800 °F and
higher. However, most commercial cracking units today employ catalysts. The
catalyst not only gives cracking at lower temperature but also produces gasoline
of higher octane than does thermal cracking.

Recent advances in the formulation of new cracking catalysts are partly
the cause of the greater gasoline producing potential. Zeolitic, or molecular
sieve, catalysts are now available to give greater gasoline yields while reducing
cracked gas and coke production.

Recycling also improves the yield structure of catalytic cracking. To do
this, only part of the conversion is permitted to occur during the first contact
with the catalyst.

The gasoline that is produced is removed from the reaction zone before it
has an opportunity to undergo undesirable secondary reactions. The remainder
of the mix drops into a denser reaction zone where additional cracking occurs. A
portion of the heavier products then are recycled to the feed stream.

The extent to which reactor products are recycled is usually established by
practical considerations such as the product capacity of the fractionation section
or the capacity of the furnace. Recycling generally can be increased profitably
until it causes fresh feed intake to be reduced. This usually occurs when the total
feed to the unit is 20-35 % recycle material.

Text 2
CRUDE DISTILLATION. THREE STAGES

Application: Serves as the basic refining process for the separation of
crude petroleum into intermediates of special quality.

Charge: Crude oil.

Products: A complete range of fractions including: LPG, straight-run
gasoline, reformer naphtha, kerosene, diesel fuel, heating oils, base stocks for
wax and lubricating oil, fuel oil, asphalt and cracking stock.

Description: Crude oil fractions are produced in the unit in three stages:

1) an atmospheric fractionating stage produces the lighter oils;
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2) an initial vacuum stage produces three well fractionated lubricating oil
base stocks and a long residue for subsequent propane deasphalting;

3) a second vacuum stage, designed for low vacuum, fractionates surplus
atmospheric bottoms not required for lube production and surplus initial vacuum
stage residuum not required for deasphalting. This third stage adds to unit flexi-
bility to remove catalytic cracking stock from surplus bottoms. A light ends
fractionating section is included to stabilize the light straight-run gasoline.

Crude oil enters the unit through a heat exchanger train where heat is re-
covered from product and reflux streams. A desalter is provided to reduce salt
content of feed charge. The desalted crude is further heated by hot streams from
the atmospheric and vacuum towers and flows through the direct-fired crude
charge heater.

The combined vapour and liquid effluent from this heater flows to the
tower where the vaporized distillate is fractionated into a gasoline overhead
product and four liquid side-stream products.

Reflux is provided by pump-around and pump-back streams. The over-
head gasoline is condensed and pumped to a stabilizer where the gasoline is
debutanized to provide LPG and straight-run gasoline. Reboiler heat for the sta-
bilizer can be furnished by a pump-around reflux stream from the atmospheric
tower.

Part of the reduced crude from the bottom of the atmospheric tower is
pumped through a direct-fired heater to the vacuum lube fractionator. The distil-
late is separated into three lube oil side-streams and a vacuum gas oil stream.
Reflux for the tower is provided by two pump-around streams. Propane
deasphalting feed stock is withdrawn from the bottom of the tower.

The remainder of the atmospheric tower bottoms plus all the vacuum lube
fractionator bottoms not required as deasphalting feed stock are combined and
charged to the third direct-fired heater. In the tower the distillate is condensed in
two sections and withdrawn as two side streams. The two side streams are com-
bined to form catalytic cracking feed stocks. An asphalt base stock is pumped
from the bottom of the tower. Two circulating reflux streams serve as heat
removal media for the tower.

Text 3
CHEMICAL DESALTING

Application: To remove inorganic salts from crude oil so that these salts
will not be present to cause plugging of exchangers, coking of furnaces, and cor-
rosion. The processes also provide removal of arsenic and other trace metals
which act as poisons to catalytic cracking catalysts.

Charge: Crude oil.
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Product: Crude containing five to ten pounds or less of salts per thousand
barrels.

Description: The salts normally present in a crude oil can be retained in a
refinery charge as crystalline suspensions and as entrained solutions with water.
These salts break down during processing to form acids which increase corro-
sion. They also deposit in exchangers and tube stills to limit flow and cause hot
spots. Some of the metallic constituents of the salts act as catalyst poisons.

The salts are held in the crude oil by an organic film. They can be separat-
ed from the oil by water washing in the presence of special chemicals tailored to
suit the type of salts present and the nature of the crude oil. The accompanying
flow diagram shows a typical chemical desalting process.

The chemicals are added to the process stream with a pump which is usu-
ally of the positive displacement type. They are added upstream from the charge
pump so they will become thoroughly mixed with oil. Caustic or acid may be
part of the chemical mixture or either may be added separately later to adjust the
pH of the solution.

Process water is used to dissolve the salts not already in solution. To as-
sure good contact between the water and the crude, they are passed through a
mixing valve to form an emulsion. In some cases the water is added upstream
from the charge pump so that the emulsion is formed by the pump impellers.

The process is carried out at elevated temperatures. The temperatures vary
from 150 °F to 350 °F depending upon the type of crude being processed. The
heat lowers the surface tension of the oil, allowing water particles to coagulate
easier. The heat also reduces the viscosity of the oil, giving less resistance to
separation of the salt laden water.

A settler provides a quieting zone following the heat exchanger. The set-
tler is often designed to allow settling times from 20 to 60 minutes. It may be
equipped with baffles to reduce flow turbulence and channeling. Crude oil
leaves the top of the settler while salts are withdrawn as a solution with the drain
water.

Text 4
SOLVENT DEWAXING

Application: For the removal of wax from lubricating oil stocks.

Charge: Either distillates or residual stocks of practically any viscosity in
the raw or refined state from any crude source can be dewaxed.

Product: Dewaxed oils with pour points equal to or within a few degrees
of the dewaxing temperature.

Description: The accompanying flow diagram shows the flow through
the unit. In operation the diluted solvent is introduced into the wax-bearing oil
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stream in such amounts at selected points in the chilling cycle as to ensure a wax
crystal structure and liquid viscosity most suitable for filtration.

The chilled charge mixture flows from the double pipe chillers through a
filter feed tank drum-type vacuum filters in which compartmentized, cloth cov-
ered drums rotate, half submerged in enclosed filter cases. A wax-free oil filtrate
solution is drawn through the filter cloth to filtrate tanks in which the vacuum
which induces filtration, is maintained. The wax cake deposited upon the drum
during filtration is washed with cold solvent as it emerges from the liquid level
in the filter. Just before each of the filter drum compartments reaches the wax
deflector, flue gas at low pressure is admitted through a blowback connection to
the underneath side of the filter cloth. The bond between wax and cloth is bro-
ken and the washed wax falls into the wax discharge compartment.

Controllers in the flue gas piping maintain an atmosphere pressure in the
filter hood.

The filtrate from the filtrate receiver is pumped through the double pipe
exchangers to evaporators for recovery of the solvent. Heat for evaporating the
solvent from the dewaxed oil solution and the wax mix may be supplied by ei-
ther stream or fired heaters.

The solvent employed generally consists of a mixture of methyl-ethyl-
ketone and an aromatic solvent (benzol, toluol, or a mixture of the two). Because
of its relatively low boiling point, the solvent can readily be recovered from the
dewaxed oil and wax solutions in simple evaporating equipment for continuous
reuse.

Operating conditions: Dilution solvent dosages vary from a solvent-to-
oil ratio of 10: 1 depending on the nature and viscosity of the charge stock. The
temperature for dewaxing is dependent upon the desired pour point of the
dewaxed oil and is equal to or only a few degrees below the pour point. Low
pressures exist throughout the process.

Yields: The yields of dewaxed oil are dependent upon the wax content of
the charge stock. Practically complete separation of oil from wax is obtained by
the use of the cold displacement wash applied on the filter.

Text 5
VISBREAKING

Application: To produce a minimum of gasoline and a maximum of fur-
nace oil, in addition to a stable fuel oil of reasonable pour point from a waxy
topped crude charge.

Description: The topped crude feed stock is heated and thermally cracked
slightly in the visbreaker furnace. The effluent product, after quenching with
light gas oil, is directed to the tower or evaporator section of the fractionator,
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where it is flashed. The tar accumulates in the base of the tower, the vapour be-
ing fractionated into gasoline and gas, light gas oil and heavy distillate in the
upper part.

Heavy gas oil is withdrawn from the tower and charged to the heavy gas
oil cracking furnace. The effluent material, after quenching, enters the evapora-
tor, being flashed in admixtures with the visbreaker furnace effluent.

The tower bottoms are vacuum flashed, the distillate material being re-
turned to the fractionator where it aids in making up the recycle charge to the
heavy gas oil cracking furnace.

The vacuum tar is blended with light gas oil to meet the desired specifica-
tions, leaving a net production of furnace oil.

In some parts of the world the demand of middle distillates outweighs that
of gasoline. With careful design, the proportion of furnace oil to gasoline pro-
duction may be quite favourable, even while meeting rigid stability specifi-
cations of the fuel oil.

Text 6

COKING

Application: To produce cracking conditions so that the yields of gas oil
and gasoline are increased.

Charge: Reduced crudes, cracked tars, heavy catalytic cycle oils, and as-
phalts.

Products: Gas oil, gasoline, gas and coke.

Description: The feed is heated and charged to the lower portion of a
fractionator. Here the charge meets the hot vapours from the coking drum and
light components are flashed from the crude.

The heavy residue passes from the bottom of the fractionator to a furnace
where it acquires the heat of cracking. Then the heated residue is introduced into
an insulated drum where the residence time is sufficient for coke to form and
settle from the mixture.

The vapours from the coking drum return to the fractionator. Here the gas,
gasoline and gas oil are separated and leave the unit. The heavier materials ap-
pear in the bottoms and are recycled to the coking operation.

When coke builds up to a predetermined level in one of the coke drums,
flow is diverted to another drum so that the furnace operation is continuous.
Thus, drums are operated in pairs with one on-stream while the other is being
dumped.

A full coke drum is removed from the process flow, steamed to strip light
hydrocarbons from the coke, and cooled by water injection. More recent designs
use high pressure (over 1,000 psig) water jets to cut the coke from the drum.
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Operating conditions: The normal range of operating conditions for
which coking units have been designed are as follows:

Furnace outlet temperature............ccccceveeeveeeenneen. 900 ° — 940 °F
Coke drum temperature ..........cccceeevveeeeenveeeesneeennns 780 ° — 840 °F
CoKe drum PresSure.......eeeveeeeeeveeeesvieeesreeeeennnens 10 — 70 psig.

Yields: There is a wide variation in the product distribution depending on
whether gasoline is to be produced during the coking operation or during subse-
quent cracking of the coker gas oil. Gasoline yields may be from 5 to 25 volume
per cent of the charge to the coking unit.

Text 7
FLUID CATALYTIC CRACKING ORTHOFLOW

Application: For the selective conversion of petroleum fractions boiling
above the saleable distillate range, to valuable light olefins, gasoline and furnace
oil.

Charge: Atmospheric and vacuum gas oils, visbreaker and coker oils, de-
carbonized oil and, in certain cases, whole reduced crude.

Product: High-octane gasoline (frequently split into light gasoline for
premium and superpremium and heavy gasoline for regular blends), furnace or
diesel oil blend stock, olefins and isobutane for alkylation, butane and dry gas.

Description: The Orthoflow design provides straight line flow of catalyst
between the vessels, virtually eliminating erosion encountered in pipe bends. In
addition to the earlier Model "A" and "B" designs, the principle is now available
in a new commercially proven Model "C" design. The new design incorporates
selective cracking of fresh feed and recycle to produce lower yields of gas and
coke and higher yields of desirable liquid products, while retaining the operating
and maintenance advantages proven in the earlier designs.

Fresh gas oil feed and recycle from the fractionator are introduced into
separate regenerated catalyst risers through hollow stem catalyst plug valves,
which control the flow of catalyst into the risers.

The recycle riser normally terminates at the bottom of the reactor catalyst
bed. The segregation of the fresh feed and recycle streams and the control of the
catalyst flow to the individual streams allow greater flexibility in the degree of
cracking of each stream.

The spent catalyst stripper is centrally located below the reactor section.
The catalyst is steam stripped and flows down the standpipe to the regenerator.
Here the coke formed in the reaction is burnt off the catalyst.
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Text 8
PLATFORMING

Application:

1) to upgrade low-octane naphthas to premium quality motor fuels;

2) to produce high yields of aromatic hydrocarbons from select naphtha
cuts;

3) to produce high-quality aviation gasoline components;

4) to produce required quantities of LPG from naphthas.

Charge: For motor fuel operation; straight-run and / or cracked naphthas
boiling in the range of 150 © — 430 °F. For aromatics or avgas operation; select-
ed straight-run naphtha fractions.

Products: Motor fuel operation: Typical product is stable, requires no re-
running and can be produced at any desired quality to fit marketing require-
ments.

Aromatics operation: Product contains benzene, toluene, xylenes, and
other aromatics. The charge stock, boiling range and unit operating conditions
are adjusted to maximize production of the desired individual aromatics. Sepa-
ration of aromatics from the Platformate is accomplished by Udex solvent ex-
traction, followed by the recovery of individual aromatics in extremely high pu-
rity by distillation.

Description: A typical platforming unit may be divided into three parts:
the reactor-heater section in which the charge plus recycle gas is heated and
passed over the catalyst; the separation and compression section in which the re-
actor effluent is separated into gas and liquid streams, the gas being compressed
for recycling, and the stabilization section in which the separator liquid is stabi-
lized to the desired vapour pressure.

Depending upon the character of feed stock, it may be desirable to add a
recycle gas scrubbing system to remove H,S from the gas. The Refining process
has proved valuable as a means of producing satisfactory feed stocks from other-
wise unsuitable materials.

The principal chemical reactions involved are dehydrogenation of naph-
thenes to aromatics, dehydrocyclization of paraffins, hydrocracking of high-
molecular-weight paraffins to lower-molecular-weight paraffins, isomerization
of paraffins and of naphthenes, and desulphurization of sulphur compounds,
forming hydrogen sulphide.

Operating conditions: The four major process variables are temperature,
space velocity, pressure, and hydrogen recycle rate. The reactor temperature is
normally in the range of 850 °© — 980 °F when operating at pressures from 200 —
800 psig.
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APPENDIX 9
TESTING TRANSLATING SKILLS

Test 1
VARIANT 1

1. Vacuum distillation is distillation in which the liquid distilled is en-
closed at a low pressure in order to reduce its boiling point. 2. Refineries are not
always situated near either crude oil supplies (fields, ports, pipelines) or centres
of consumption, as refinery location was often a political decision. 3. Demand
for heavy fuel oils will continue to decrease with the closure of heavy obsolete
industries, industrial upgrading and general conservation of energy. 4. Local
demand for high octane gasoline will grow, and export markets will require high
octane, unleaded, low benzene grades. 5. This means that only part of the natural
gas 1is routed to the tubular primary reformer and that the balance is mixed with
the primary reformer effluent and further reformed in an oxygen blown auto-
thermal reformer. 6. In the methanol distillation unit, an energy saving three
column design is applied to separate the pure methanol product. 7. The pro-
cessing of different feedstocks has implications on purification catalyst and ab-
sorbent selection.

VARIANT 2

1. The new coalescer has been designed specifically to separate solutions
following caustic and amine treatment of hydrocarbons and separation of disper-
sions following water washing stages in refineries. 2. The new unit will be de-
signed to process 45 100 bpd of untreated or hydrotreated atmospheric residue.
3. The plant compressor operates within a predefined pressure range. 4. It also
requires an auxiliary evaporator which, via steam, delivers the necessary power
for sweating and melting. 5. The evaporation energy is at a higher and thus more
efficient level for the direct cooling or evaporation of the refrigerant. 6. In a
commercial plant the number of pipes is simply increased to achieve the neces-
sary capacity. 7. This liquid is pumped to the downstream fractionation section
for propylene recovery and propane recycle. 8. The slowly moving bed of cata-
lyst circulates in a loop through the reactors and the regenerator. 9. The reaction
section operates in a totally continuous mode, and the reactors do not need to
shut down or cycle for catalyst regeneration.
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VARIANT 3

1. Thermal cracking reactions limit the maximum practical temperature,
and pressure, therefore, becomes the dominant variable. 2. The amount of olefin
in the reactor effluent is dependent on the reactor outlet conditions. 3. The over-
head vapours are condensed and collected in the overhead accumulator. 4. The
reactor temperature and the temperature distribution are the most important vari-
ables for the control of conversion and selectivity. 5. Energy conservation in oil-
producing Middle East countries is rapidly increasing and, at the same time, the
demand for water is rising with industrialization. 6. The feed flow into a drum is
maintained until the drum is nearly full and it is then switched to the empty
drum to continue the coking process. 7. The solubility of oxygen in a wide varie-
ty of substances is known. 8. In these conditions, aldehydes are completely con-
verted to primary alcohols while more than 90 per cent of ketones are hydrogen-
ated into secondary alcohols, thus remaining present at levels of a few hundred
ppm in the stabilized product.

Test 2
VARIANT 1

1. IlepepabaTeiBaeMoe ChIpbE comepkuT 2 % cepol. 2. YacTs mpoaykTa,
HampaBisieMasi B MIEPBYIO0 KOJOHHY, OOBIYHO HCIOIB3yeTCS B KaYeCTBE OpOIIIe-
Hus. 3. Ma3yTt nojaBepraercs JajgpHenei nepepaboTke A NOJyYEeHHs! ChIPbs,
UCIIOJIB3yEMOT0 B MPOLECCE KaTaJUTUYECKOro KpekuHra. 4. Jljis CHUKeHus Ka-
NUTAIbHBIX 3aTpaT UCIOJIb3YETCS COYETAHUE HECKOJIBKUX IMPOIIECCOB B OJHOM
ycTaHoBKe. 5. CbIpyto He(Th OUMILAIOT OT COJIEN U BOJBI BO M30€XKaHHE KOPPO-
3ud. 6. BepXHUIl TUCTUILIAT HANpaBiIsieTCsl B CTa0MIM3aTop AJI MOJIYyYEeHHS TO-
BapHOro OeH3uHa. 7. Bbl 0053aTeNbHO AOKHBI IPOYECTh CTaThiO O MPOU3BOI-
CTBE CMa304HbIX Macell. 8. CMa304HbIEe Maciia HEOOXOAUMO OYUCTUTH OT MpU-
meceil. 9. [Tappl HE0OX0IMMO CKOHJEHCUPOBATh.

VARIANT 2

1. OHM XO0Tenn MPUHATH yYacTUe B HAyYHOUW KOH(EPEHLUH, HO HE CMOT-
au. 2. Mbl 3aka3zanu o0opynoOBaHUE Al BaKyyMHOW o0pabotku. 3. HemaBHO
Obuta pa3zpaboTaHa HOBasl yCTaHOBKa JJsl TUApOKpekuHra. 4. B mpouecce kara-
JUTUYECKOTO KPEKHMHTa HEOOXOJMMO HCIOJB30BaTh JTOT  KaTalu3arop.
5. B npouecce ruApoOYUCTKH MPOUCXOIUT yAAJICHHE a30Ta, CepPhbl U IPYTUX Be-
HIECTB, OTPABJSAIOIIMX KaTanuzaTop. 6. XKenaTenbHO yUUTHIBATH 3HAYUTEIbHBIN
pacxon mapa. 7. [lmaTuHOBBIE KaTaau3aTopbl UCHOJIB3YIOTCS B Ipolieccax KaTa-
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autuyeckoro pedopmunra. 8. Tepabie aacopOEHTHI CMOCOOCTBYIOT yiyulle-
HUIO KauecTBa npoaykra. 9. CMmech ciaeayetr o0paboTarh KUCIOTOM.

VARIANT 3

1. Jlns TpaHCOPTUPOBKM KaTaau3aTopa UCIOJIb3YeTCsl TOPSYUN BO3AYX,
TPAHCTIOPTUPYIOMIMIA KaTaIM3aTOp 1O MHEBMOIOABEMHHUKY B ra3ocernapaTop u
3aTeM B pereHeparop Wwid B peaktop. 2. ['a3, OeH3uH U razonseBbie (ppakiuu
MOJIYYarOT B pe3yibTaTe pasliefeHust NpoaykToB peaknuu. 3. ColphE mpeasapu-
TEJIHHO HArPeBaeTCs B TEYM Nepel MOCTYIUICHHEM B peakTop. 4. Beikur kokca
C TIOMOIIBI0 BO3AyXa HEOOXOAMM JJIsi pereHepanuu karanmsatopa. 5. [Ipowms-
BOJICTBO BBICOKOKQYECTBEHHBIX CMAa30K SIBIISIETCS CIIOKHBIM TporeccoM. 6. le-
pen mepepaboTKoi chipol HePTH HEOOXOTUMO HCCIEAOBaTh €€ CBOWCTBA.
7. Tpebyetcs, UToObI 3TO BEIIECTBO ObUIO yAaleHO U3 pacTBopa. 8. B aToit ua-
CTH KOJIOHHBI OYCHb BaXKHO IMOJJCPKUBATH 00Jiee BBICOKYIO TEMIIEpaTypy.
9. [Ipumecu AOMKHBI OBITH YIAJICHBI.
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APPENDIX 10
NEWS BLOCKS

= MORE PETROCHEMICALS REFINING NEWS CONTRACTS INKED
FOR EGYPTIAN PETROCHEMICAL COMPLEX

Apr 7, 2014 Carbon Holdings Ltd. (CHL) of Egypt has let contracts for engi-
neering, procurement, construction, and commissioning (EPCC) activities relat-
ed to the development of its Tahrir petrochemical complex planned at Ain
Sokhna, Egypt.

= AFPM: PETROCHEMICAL INDUSTRY NEEDS SKILLED
WORKERS

Apr 2, 2014 The current boom in shale resource development has sparked an
urgent need in the petrochemical industry for technically skilled workers to
build, operate, and maintain about $100 billion of announced chemical projects,
according to Peter L. Cella, president and chief executive officer of Chevron
Phillips Chemical Co. LP.

= ETHANE SUPPLY SECURED FOR PROPOSED W.VA. ETHYLENE
CRACKER

Mar 28, 2014 Brazil-based Odebrecht SA subsidiary Odebrecht Oil & Gas SA
has let a contract to Antero Resources Inc. to become the anchor ethane supplier
for the joint-venture’s proposed Appalachian Shale Cracker Enterprise (Ascent)
petrochemical complex in Wood County, W.Va.

= INEOS LETS CONTRACT FOR GRANGEMOUTH ETHANE
TERMINAL

Mar 28, 2014 Incos Europe AG, Switzerland, said it has reached the latest mile-
stones in its $500 million survival plan to import US shale gas to its 210,000-b/d
Grangemouth, Scotland, refinery and petrochemical complex.

= PETRONAS PROGRESSES ON RAPID PROJECT

Mar 27, 2014 BMT Asia-Pacific Pte. Ltd. (BMT), a subsidiary of BMT Group
Ltd., has completed a concept design for the material offloading facility
(MOLF) at state-run Petronas’ proposed refinery and petrochemical integrated
development (RAPID) complex at Pengerang in southeast Johor, Malaysia.
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= [DEMITSU KOSAN RESTARTS ETHYLENE UNIT, PERMANENTLY
IDLES CRUDE UNIT

Mar 26, 2014 Idemitsu Kosan Co. Ltd. has restarted operations at its Tokuyama
petrochemical complex in Japan after an earthquake off the island of Kyushu re-
sulted in the shutdown of all units at the facility on Mar. 14.

= FLINT HILLS SETTLES PORT ARTHUR POLLUTION CASE

Mar 20, 2014 Flint Hills Resources (FHR) has reached a settlement with the US
federal government to implement innovative technologies to control harmful air
pollution from industrial flares and leaking equipment at the company’s
635,000-tonne/year (tpy) chemical plant in Port Arthur, Tex.

= WOODMAC: GLOBAL ETHYLENE DEMAND, PRODUCTION ON
THE RISE

Mar 20, 2014 Ethylene-producing assets that have access to low-cost natural
gas feedstocks, such as the ones in North America, will lead the competition in
global ethylene markets, Wood Mackenzie researchers said, adding that ethylene
producers will have to utilize different strategies depending on their location in
order to stay competitive.

= FIRE HITS ISRAELI PETROCHEMICAL PLANT

Mar 11, 2014 Gadiv Petrochemicals Industries Ltd., a wholly owned subsidiary
of Oil Refineries Ltd. (Bazan), currently is evaluating impacts from a fire that
broke out on Mar. 7 in one of the xylene furnaces at the plant, which lies in Ba-
zan’s 180,000-b/d refining complex in the Haifa Bay area of northern Israel
along the eastern Mediterranean Sea.

= SASOL ADVANCES US ETHYLENE PROJECTS

Mar 10, 2014 Sasol Ltd. said it has commissioned the world’s first commercial
ethylene tetramerization unit at its Lake Charles, La., chemical complex.

» MAINTENANCE PLANNED FOR JAMNAGAR REFINERY
Mar 10, 2014 Reliance Industries Ltd. (RIL), Mumbai, plans to shut down one

of four crude distillation units for maintenance at its 1.24 million-b/d Jamnagar
refining and petrochemical complex in Gujarat, India.
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= EPA SETTLEMENT COULD IMPACT REFINERIES,
PETROCHEMICAL PLANTS

Feb 27, 2014 The US Environmental Protection Agency has reached an agree-
ment to settle a lawsuit filed by community groups in Texas and Louisiana forc-
ing it to review, and if necessary, revise formulas that refineries and chemical
plants use to report toxic emission levels.

= FIRE HALTS PRODUCTION AT LUKOIL’S RUSSIAN
PETROCHEMICAL COMPLEX

Feb 27, 2014 A fire that occurred on Feb. 26 at Lukoil’s 350,000-tonne/year
Stavrolen petrochemical complex in Budennovsk, Russia, has been contained,
the company said.

= POTENTIAL CHEMICAL INVESTMENT DUE TO LOW GAS
PRICES TOPS $100 BILLION

Feb 20, 2014 Potential US chemical industry investment linked to plentiful and
affordable natural gas and natural gas liquids from domestic shale formations
has topped $100 billion, the American Chemistry Council announced.

= RUSSIAN FIRM LETS CONTRACT FOR ETHYLENE CRACKER
FURNACE

Feb 17, 2014 Open Joint Stock Co. (OJSC) Kazanorgsintez has let a services-
related contract to Technip for a grassroots furnace to be located at its ethylene
plant in Kazan, Tatarstan, Russia.

= AXIALL SELECTS PARTNER FOR US GULF COAST ETHYLENE
PROJECT

Feb 11, 2014 Axiall Corp. and South Korean firm Lotte Chemical have entered
a 50-50 joint venture for the design, construction, and operation of a proposed 1
million tonne/year ethane cracker to be built in Louisiana.

= INDIA’S MRPL UPDATES REFINERY EXPANSION PROJECT
Feb 10, 2014 Mangalore Refinery & Petrochemicals Ltd. (MRPL), a subsidiary

of Oil & Natural Gas Corp. Ltd., is nearing completion of a long-delayed expan-
sion project at its 194,000-b/d refinery in Mangalore, India.
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= JAPANESE REFINERY ON SCHEDULE TO CLOSE BY END-
MARCH

Feb 6, 2014 JX Nippon Oil & Energy Corp., a wholly owned refining and mar-
keting company of JX Holdings Inc. and Japan’s largest refiner, said it is on
track to stop crude oil processing altogether at its 180,000-b/d Muroran refinery,
on the northern island of Hokkaido.

= AXIALL UPDATES REPAIR WORK AT LOUISIANA PLANT

Feb 6, 2014 Axiall Corp. said repairs are nearing completion at its Lake Charles,
La., chemical complex following a Dec. 20, 2013, fire that occurred in the vinyl
chloride manufacturing area of the plant.

= EPA RULE REQUIRES NEW REPORTING FROM REFINERS,
CHEMICAL PROCESSORS

Feb 4, 2014 The US Environmental Protection Agency has finalized a rule un-
der existing federal statutory law that establishes new reporting requirements for
petroleum and petrochemical processors that use or plan to use five chemical
substances identified generically as “complex strontium aluminate, rare earth
doped” (CSA-RED).

= GUIDE TO WORLD CRUDES: ANNIVERSARY, EXTENDED LIFE
PROMPT OSEBERG BLEND ASSAY UPDATE

Feb 3, 2014 Oseberg is one of the four largest oil and gas fields on the Norwe-
gian Shelf. Current crude oil output averages about 144,000 b/d from the Ose-
berg field center (OFC), which consists of the connecting Oseberg A, B, and D
platforms.

= VUNG RO PETROLEUM LETS CONTRACT FOR REFINERY
PROJECT

Jan 21, 2014 Vung Ro Petroleum Ltd. (VRP) has let a services-related contract
to Ineos for a 900,000-tonne/year polypropylene project at its grassroots refinery
complex in Hoa Tam Commune in the Dong Hoa district of Phu Yen Province,
Vietnam.
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= FEEDSTOCK MENU EXPANDS AT NOVA’S CORUNNA PLANT

Jan 16, 2014 Nova Chemicals Corp., Calgary, has started processing its first
ethane supplies sourced from Marcellus shale at its Corunna, Ont., refinery and
petrochemical complex.

= MORE PETROCHEMICALS REFINING NEWS SASOL
COMMISSIONS SOUTH AFRICAN ETHYLENE SPLITTER

Jan 14, 2014 Sasol Ltd. has commissioned a 47,000-tonne/year ethylene purifi-
cation unit at its polymers plant in Sasolburg, South Africa.

= EXXONMOBIL WRAPS SINGAPORE PLANT EXPANSION

Jan 8, 2014 ExxonMobil Corp. has completed and commissioned the multibil-
lion dollar expansion of its chemical complex in Jurgong Island, Singapore.

= NEW ETHYLENE CRACKER PLANNED FOR LOUISIANA

Dec 20, 2013 Axiall Corp. said it has selected the state of Louisiana as the loca-
tion for a possible ethylene cracker to be built alongside a related derivatives
plant, company said in a Dec. 19 release.

= CHEVRON PHILLIPS TO INCREASE OLEFIN CAPACITY

Nov 5, 2013 Chevron Phillips Chemical Co. LP has completed its study to ex-
pand normal alpha olefin capacity at its Cedar Bayou plant in Baytown, Tex.,
and has received approval to proceed with detailed engineering, design, and pro-
curement of long-lead equipment.
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APPENDIX 11

ADEQUATE TRANSLATION GENERAL REQUIREMENTS

OpHOM M3 caMbIX CIOXHBIX M HEOJHO3HAYHBIX MPOOJIEM COBPEMEHHOTO
IIEPEBOJIOBEICHNS SABJISETCA OLEHKA KayecTBa IIEpeBOJA, KOTOpas BOJIHYET
JIMHTBUCTOB, KOMIIAaHUM, BBINOJHSIOIIME IMEPEBOAbl HA 3aKa3, KPYIHbIE MpO-
MBIIUIEHHBIE KOPIIOPalUU, MEKIYHAPOAHbIE OPTaHU3aLMU U MOJUTHYECKUE UH-
CTUTYTHI, BEIyII€ YHUBEPCUTETHI, a TAKKE CAMUX MPAKTUKYIOUIUX NEPEBOIYH-
KOB.

Tak, nmepeBos HAYYHOIO M TEXHHYECKOTO TEKCTAa MOXKHO CUMTATh aleK-
BaTHBIM, €CJIM OH OTBEYAET CJIEAYIOIIUM TPEOOBAHUSIM:

a) TOYHas mepeiaya TeKCTa OpUruHaia;

0) SICHOCTb M3JIOKEHHUSI MBICIIM C MaKCUMAaJIbHOM CXKAaTOCThIO U B (popme,
IIPUCYILEH PYCCKOM HAy4dHO-TEXHUYECKOM smteparype. [Ipu nepesone He cie-
JyeT NePEeHOCUTH crielu(pruyecKkue 0COOEHHOCTH aHTJIMHCKOTO S3bIKa. JTO 0OCO-
OCHHO Ba)XKHO, TaK KaK HE0OX0AUMO, 4TOOBI chopMyIMpOBaHHAS MBICIH HA PYyC-
CKOM $I3bIKE COOTBETCTBOBAjA Obl COBPEMEHHOW MPAKTUKE MEPEBOJIA;

B) NIEPEBOJ] JAOJDKEH IMOJIHOCTHIO OTBEYATh OOLICTIPUHATHIM HOPMaM pyc-
CKOI'O JIMTEpaTypHOro sizbika. CienyeT NOMHUTh O CUHTaAKCUYECKUX KOHCTPYK-
LUAX, OTCYTCTBYIOIIMX B PYCCKOM SI3BIKE, HO XapaKTEPHBIX ISl AHIJIMHCKOTO
s3bika. KpoMme TOro, HeoOXOJMMO MOMHHTb, YTO CMBICIOBAsl HACBILIEHHOCTb
NPEIJIOKEHHS] B aHTJIMHUCKOM $I3bIKE K KOHILy MPEUIOKEHUs ociialisieTcs, a B
PYCCKOM si3bIK€ — HA000pOT. Takoe oTnnyne 0ObSICHAETCS CTPYKTYPOU aHTIIUM-
CKOT'0 MPEIJIOKEHNUS,

') IPU HAYYHOM M JIUTEPATYPHOM pPEIAKTUPOBAHUU HEOOXOIUMO COOJIIO-
JaTh €MHYI0 TEPMHUHOJIOTHIO, CTaHJapTHbIE 0003HaUYeHHs U cokpamieHus. [le-
PEBOJ JTOJKEH OBITh YETKUM M COIPOBOXKAATHCS COOTBETCTBYIOLIUMH HILIIO-
CTpauusiMu (eciii OHM UMEITCs) K TekcTy. [Ipu BbIOOpe mepeBoHOro 3KBUBA-
JICHTa B CJIOBape HEOOXOJIMMO YUUTHIBATh KOHTEKCT, TAaK KaK MHOTHE TEPMHUHBI
HAYYHO-TEXHUYECKON JUTepaTypbl MHOTO3HAYHBI B Pa3HbIX cepax HayKd H
TEXHUKHU U JaXKE B IPEAEIAaX OJHOM OTPACI MOTYT UMETh Pa3HbIC 3HAUCHUS:

guide —  TUI, TPOBOJHUK (pase.);
pa3BeIUMK (BO€H.),
HaIpaBJISIONIas 1eTab (mex.);
BOJIHOBOJ (paouo);
KopaliIb-ypaBHUBATEIb (MOp.).

cross —  KpecrT (pase.);
KpECTOBHUHA (mex.);
CKpelIuBanue (buonoe.)
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[TockonbKy Hay4yHO-TEXHHYECKAs] TEPMHHOJIOTUS MOCTOSHHO pPa3BUBAECT-
csl, JaXKe YK€ HIMPOKO paclpoCTpaHEHHbIE TEPMHUHBI MOT'YT IPUOOPETATh HOBbIE
3HaueHud. Ecinu B TekcTe opurmHaia BCTpEYaeTcsi TEPMHUH, KOTOPOTO HET B CJIO-
BapsX JAAHHOM OTpaciu, TO HE0OXOAUMO Noa00paTh (IEPEBOAHON) SKBUBAJICHT,
UCIIOJb3Ysl CIPABOYHUKM WM CHELHUAIbHYI JMTEpaTypy JAaHHOM oTpaciu.
MOo3KHO cO03/1aTh HOBBIM 3KBUBAJIEHT C YYETOM MoOJeJel 00pa30BaHUsI TEPMUHOB
WIN NIEPEBECTH 3TOT TEPMHUH OIUCATENIbHBIM IIyTE€M, COXPaHUB €ro B CKOOKax Ha
A3BIKE OPUTHHAJIA.

IlepeBoa TOJKEH COCTOATH U3 ONPEECICHHBIX YaCTEH.

1) TurynbHBIN JTUCT.

2) ConepxaHuE TEKCTA.

3) UnmtocTpaTtuBHBIN MaTepual, rpaduku, TaOIUIBI U T.11.

TUTYJABHBIN JMCT JOJKEH CONEPKATh:

® Ha3BaHWE OPraHU3AIMH, KOTOPas BBIMYCTUJIA TIEPEBOI;

HOMEp IEPEBOAA;

(dammnio aBTopa (B TPaHCKPUIIIUHN POIHOTO SI3bIKA);

Ha3BaHUE IMEPEBEJICHHOI0 MaTepuaia (Ha POJIHOM SI3bIKE M Ha SI3bIKE

OpUTHHANA);

dbamunuio aBTopa (Ha A3bIKE OPUTHHAIIA);

AHHOTALMIO;

Ha3BaHMUE UCTOYHUKA (HA SI3bIKE OPUTHHAJIA);

KOJIMYECTBO CTPAHUI] U WILTIOCTpaInii;

(dbaMUINIO U UHUITMATIBI IEPEBOUNKA, PEAKTOPA;

naty (Mecsill, Toj);

MECTO BBIITYCKa U UHJEKC OpraHu3aluu, KOTOpas BBITYCTHIIA IEPEBO.
Ha tutynbHOM JiMcTe Mocie Ha3BaHUs MEPEBOIA MPUBOJUTCS KPATKOE CO-

JepkaHue nepeBojia (aHHOTAIMS) C TAKUM PacyeToM, YTOObI €ro MOKHO OBLIO

MCII0JIb30BaTh P COCTABJIEHUU KaTajora (KapTOTeKH) MepeBOI0B.

IlepeBox TekcTa (comep:kaHWe) JODKEH OTBEYATh BHINICYKAa3aHHBIM
TpeOOBAHUSIM.

HNarocTpaTuBHBIN MaTepUaJL:

a) pucyHku (pororpadumn, yeprexu, rpaduKu) JOIKHBI OBITh YETKUMU U
pa3MeNIeHbl B COOTBETCTBYIOIMX MECTaX MJIM B KOHIIE TEKCTa;

6) hbopMyIIbI TOIKHBI OBITH HATUCAHBI YETKO;

B) BECh WUTIOCTPATHBHBIA MaTepHal AOKEH UMETh €UHYI0 HyMEpaluio,
KOTOpasi COOTBETCTBYET HyMEpalliy B OpUTHHATIE.
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