B.B. KHPHAAOBA
T.B. AHOPEHIIEBHY
T.C. IIAPAIIA

AHI'’AUHUCKHUHA SIBBIK

YYEBHO-METOAHYECKOE IIOCOBHE

IO MEPEBOAY HAyYHO-TE€XHHYECKOH AHTEpPaTyphl
IOASI CTYZAE€HTOB XHMHKO-TE€XHOAOT'HYECKOTI'O
dbakyanbTeTa

CankTt-IleTepOypr

2013



MUHUCTEPCTBO OBPABOBAHUY 1 HAYKU POCCUMCKOHA
DEIEPALIUU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YYPEXJIEHNE
BBICHIET'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHUA

«CAHKT-TIETEPBYPI'CKUI I'OCYIAPCTBEHHELIN
TEXHOAOTUYECKUM YHUBEPCUTET
PACTUTEABHBIX [IOAMMEPOB»

B.B. KHPHAAOBA
T.B. AHOPEHIIEBHY
T.C. IITAPAIIA

AHTAHUUCKHUH SI3BIK

Y4yebOHO-MeTOAHYECKOE ITOCODOHeEe

IIO II€epeBoaAy Haquo-Texnnqecxoii AHTEpaATyphI
AAfI CTYACHTOB XHMHKO-TEXHOAOTHYECKOIO (baKYABTeTa

Cankr-IleTepOypr

2013



YK 802.0 (075)
BBK 81.2 (anra.) a 7.
K 431

KupuaanoBa B.B., AwmopenueBuu T.B., Ilapama T.C.

AHTAUHUCKHH d3BIK: Y4eOHO-METOQHMYECKOe II0COOME II0 IIePEBOIY
HAy4YHO-TEXHUYECKOH AUTEpaTypbl OAS CTYOEHTOB XUMHKO-TEXHOAOTHYECKOIO
dakyasrera / CIIGITYPIL. - CII6., 2013. — 127 c.

[Tocobue cocroutr m3 24 ypOKOB, OCHAIIEHHBIX VIIPasKHEHUSIMHU,
IPUAOKEHUN U TEPMUHOAOTHYECKOTO cAoBaps. lIpraozkeHUs comepskat
KOPPEKTUBHBIH  (POHETHKO-OP(POIMUIECKHUH MHUHHUMYM U TaOAUIIBI
OCHOBHBIX TI'paMMaTH4YeCKHX TPYAHOCTEH IlepeBofa TEXHHUYECKOU

AUTEPATYPHI.
[IpenHazHavyeHO JIIAST CTYI€HTOB XUMHKO-TEXHOAOTHYECKOTO
dakyabTETA M HMeEET IIeAb — pPa3BUTh HAaBBIKU YTEHHd U IIepeBoja

CIIEIITMAaABHOM HAy4YHO-TEXHHUYECKOU AUTEPATYPHIL.

PerieH3eHTHI: HPOPEKTOpP II0 y4eOHO-MEeTOOUYEecKol pabore, 3aB.
Kadenpoil aHTAHMMCKOTO d3blKa M AUTepaTypbl [ocymapcTBeHHOM
IIOAIPHOM akanmeMuu, Kauza. pusoa. Hayk K. H. AHTOHOBa,;

KaHA. (UAOA. HaAyK, [OLIEHT Kadeapbl HHOCTPAHHBIX S3BbIKOB
Cauxkr-IlerepOyprckoro roCy1apCTBEHHOIO TEXHOAOTHYECKOTO
YHHUBEPCUTETA PACTUTEABHBIX ITOAMMEPOB 3. M. MapreMbaHOBaA.

[TogroToBAEHO M  PEKOMEHAO0BAaHO K medaTu  Kadempoit
HHOCTPaHHBIX 93bIKOB (IpoToKoAa Ne 6 ot 06.03.13 1.).

YTBEepKAEHO K U3JAaHUIO METOAUYECKOM KOMHCCHUEM XHUMHKO-
TEeXHOAOTHYECKOTo pakyabTeTa (mpoTokoa Ne 5 or 12.02.13 1.).

PekoMeH0BaHO K HM3MaHHIO PefaKIIMOHHO-U31aTEABCKHMM COBETOM
Cankr-IlerepOyprckoro rOCyIapCTBEHHOTO TEXHOAOTHYECKOI'O
VHHUBEPCUTETA PACTUTEABHBIX IIOAMMEPOB B KadecTBe y4eOHO-
METOANYECKOI'O II0COOHS.

© Kupuasosa B. B.,
AwnopenuenBuu T. B.,
[MTapana T. C., 2013

© Caukr-IlerepOyprckuii
rOCyIapCTBEHHBIN TEXHOAOTUYECKUM
YHUBEPCUTET PACTUTEABHBIX IIOAUMEPOB,
2013



BBeaeHHue

[Ipenaaraemoe y4eObHO-MeTOoUIeCKOoe rrocobue
IIpeaHa3HA4eHO [OAS CTYLEHTOB XHUMHKO-TEXHOAOTHYECKOIO
dakyAbTETA U UMEET IIEAb Pa3BUTh HAaBBIKU UTEHUd U IIepeBoa
CIIELINAaABHOM  HAYYHO-TEXHUYECKOM  AUTepaTypbl. TeKCTbI
IIOCBAIIEHBI OIIMCaHUIO TEXHOAOTHYECKHX IIPOIIECCOB
M3TOTOBACHHS OyMaru U KapToHa.

[Tocobue coctout u3 24 ypoKOB, IIPHUAOKEHUN U cAOBapPH.
Kaskapii ypoK BKAIOYAET ABa TEKCTA: OAS YCTHOTO HU3y4YE€HUd U
IIUCHMEHHOTO epeBoA. IIpenmniecTByOIIIIE TEeKCTaM
VIIpasKHEHUsT UMEIOT 1IeAb CHATH (POHETHYECKHE, AEKCUYECKHE U
rpaMMaTH4Ye€CKHe TPYOAHOCTU U OIIPENEAUTH CAOBApPHBIN
MUHHUMYM, KOTOPBIH CTYOAEHTBI JOASKHBI 3ay4UTh.
[TocaeTekcTOBBIE VIIpasKHEHUH IpeaHa3Ha4YeHbI JAS
aKTUBU3AllUH AEKCHUKO-TPaAMMAaTHYECKUX 3HAHUH CTYAEHTOB IIO
OIIPENEACHHON TeMe U IIOBTOPEHUS AEKCHUYECKOTO MHHHMyMA.
TekcThl [OAd IIMCHBMEHHOTO IIEpeBOZa CAyKaT YIAYOA€HUIO
HaBbIKOB HU3y4alOIlET0 YTEHUS 10 CIIEIIUAaAbHOCTH.

Paznea «IIpuaoxkeHusl» COOEPKUT: 1) KOPPEKTUBHBIN
doHEeTUKO-0phOo3NMUYECKUN KypCc Ha MaTepuase CIellMarbHOU
AEKCUKM, 2) TabAHUIBI OCHOBHBIX IpaMMaTHYECKUX TPYIHOCTEU
IIepeBoJa TEXHUYECKOU AUTEPATYPHI.

CaoBapp, HOpUAaraeMbIii B KOHIIE II0COOMs, BKAIOYAET
HeoOXOoaUMbIEe [IAsl IIEpEBOJA CAOBAa B HUX KOHTEKCTyaAbHOM
3HAQ4YEHUH.

Bce METOAUYECKUE MaTepHuaAbl «IIpuaoxkeHU»
HCIIOAB3YIOTCA II0 YCMOTPEHUIO IIpernofaBaTead. B kKadecTBe
JOTIOAHUTEABHOTO y4eOHOro Matepruasa peKOMeHAyeTCsl ITocobue
KupuasoBoii B. B. u Buxmau T. M. «<AHTAUBCKUH S3BIK: Y4eOHO-
MEeTOAUYEeCKOoe II0cobre TII0 IMepeBOoAy Hay4YHO-TEeXHUYeCKOH
AUTEPATYPbl [OAd CTYAEHTOB HW AaCIUPaAHTOB TEXHUYECKHUX
crnertmasbHocTei» — CII0., 2010.



YPOK 1

1. BcmnoMHHTE OCHOBHBIE IIPAaBHAA YTEHHS COTAACHBIX OYKB B
aHTrAHHCKOM a3bIKe (cM. IIpuaoxkenne 1, I1. 1.1). IIpounTaniTe
CAEAYIOLIHE CAOBA H OO'BSICHHTE HX UTEHHE.

thousand, invention, agriculture, century, establish, either, polished,

substantially, packaging

2. BhImHIIHTE H3 CAOBAapA CAEAYIOIIHE CAOBA C TPAHCKPHIIIHEH H
nepeBoAOM. 3aIOMHHTE HX NPOH3HOILIEHHE H 3HaYEeHHE.

paper (n.), paperboard (n.), recognize (v.), availability (n.), record (v., n.),

beat (v.), bark (n., v.), screen (v.), fiber (n.), time (n.), refine (v.), spread (v.),

remain (v.), source (n.), separate (v.), suspend (v.), dip (v.), sheet (n.), felt

(n.), smooth (a.), development (n.), increase (v.), rate (n.)

3. [IpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H JAaHTe HX
PYCCKHH 3KBHBaA€HT. BRINHIINTE C MIepEeBOAOM NMOAYEPKHYThIE
caoBa. [TocMoTpHTE HX 3HAaYEHHE B CAOBape H 3allOMHHTE HX.

product ['prodakt], civilization [ siv(o)lar'zeif(s)n], manufacture [ meenjo'feekt,

,meenjo'faekts], technique [tek'ni:k|, machine [mo'fi:n], original

[o'Tid3(0)n(9)]], communication [ko mju:ni'keif(s)n]|, photocopier ['fovtovkpprs],

efficient [1'fif(o)nt, o'fif(o)nt]

4. OT maHHBIX T'AaroAoB Cc nmomolnbio cyddukca -tion (-ation, -ion)
o0Opa3syiiTe CyLIECTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHSI AeHCTBHS
HAH ero pe3yabTaTa. IlepeBeanTe HX.

invent, apply, consider, combine, add, form, modify, compose, degrade,

continue

5. IlepeBeaAHTe CylLIeCTBHTEAbHBIE, OOpa3OBaHHBIE C IOMOIILLIO
cyddukca -ing u o3HavarolUIue Ha3BaHHE AEHCTBHA H €ro
pe3yAbTaT.

papermaking, blending, printing, coating, pulping, bleaching, cutting, mixing

6. IIpouynTaliTe H NepeBeAHTE CAOBOCOYETAHHA.
mulberry bark, art form, communication medium, consumption figures,
dryer section

7. IlepeBeAHTe NMPEAAOKEHHA, OOpalllass BHHMaHHe Ha 3Ha4Y€eHHE CAOB

to mean - o3HauaTs, the means - cpeacTso.

1) The most common means for controlling the air in the dryer section
is with dryer hood.

2) This formation means that the fibers are poorly distributed and the
sheet is cloudy.

3) The major means for heat transfer must be conduction from the hot
dryer surface to the paper web.

4) This fact means that the lignin molecule is hard to characterize and
cannot be represented by one chemical formula.
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5) External fibrillation is the most important means of obtaining

bonding in the sheet.
6) The web is pressed against the coater by means of backing roll.

8. IlepeBeauTE NpPEAAOKEHHS, OOpallass BHHMaHHe Ha pa3HbIe

dbyHkmHH H nepeBoa raaroaa to be (cm. IIpuaoxkenue 2,

Taba. IT 1.1).

1) Calcium carbonate is one of the pigments used for the coating.

2) A higher level of gloss is obtained by a process known as chrome
coating.

3) If soluble adhesives are to be used, there must be equipment for their
preparation.

4) There are still cultures in the South Pacific where papers are made
by beating bark with stones.

5) The first step in the manufacture of chemical pulps is the chipping
operation.

6) The most basic property of the sheet of paper is its basis weight.

9. [lepeBeAuTE NMPEAAOKEHHS, OOpalllass BHHMaHHE HAa IIaCCHBHBIH

3aaor (cm. [Ipuaoxenue 2, Taba. IT 2.3).

1) Straw, sugar cane and other grasses have been and are being used in
certain papers.

2) This quality reduction can be counteracted by increasing the initial
caustic concentration in the cooking liquor.

3) The chips will be partially crushed in the water extraction and
completely broken into fibers in the refiner.

4) Some wastepapers are given chemical treatment that makes it too
difficult to break down.

5) The Mullen test (TecT Ha paspsiB) is influenced primarily by bonding.

6) These test methods are generally referred to as end use simulation
tests.

7) Unbleached grounded and sulfite pulps are being used in newsprint.

8) If the large particles of the fibers are given enough opportunity to
pass through the slots, they will pass.

9) The strength of paper is positively affected by increased refining.

10) The performance of paper in different converting operations is
influenced by the moisture content of the paper.

10. IIpoumuTaiiTe H IEepeBEeAHTE TEKCT.
History and development of the pulp and paper industry

Thousands of different types of paper and paperboard are made
today. These products are so common that we use many of them without
recognizing their source. Versatility (yHuBepcaabHOCTB), availability make
paper so important to our civilization and to our standard of living.

The first historically recorded invention of papermaking is given to
Tsai Lun. This Chinese Minister of Agriculture beat silk and mulberry
bark together and screened the fibers from water with a bamboo mold.
This invention in 105 A.D. is now recorded as the first time when the
present method of manufacture was used. The basic technique was
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refined by the Chinese and kept as a well-guarded secret until the eighth
century, when it was brought by a prisoner of war and wused in
Samarkand.

The art of papermaking then spread through Central Asia, Asia
Minor and Egypt and into Europe, where it was quite well established by
1400. During this period the basic technique remained relatively
unchanged. Fibers from many different sources were separated and
suspended in a vat of water, and a mold or screen of some sort was
dipped into the vat and lifted out of water. After the sheet of paper was
formed, it was pressed between felts and either hung or placed on a
smooth surface to dry. This technique is still practiced in many parts of
the world, primarily as an art form.

With the growing demand for paper many developments began to
increase the production rate of papermaking, but the most important was
the invention of papermaking machines around 1800. From that time to
the present the same techniques have been refined, polished and made
more efficient, but not substantially changed from Tsai Lun’s original
concept.

The development of the industry is closely parallel to the
development of Western civilization. Paper has become an integral part of
the development of our culture both as a communication medium and in
packaging. The per capita consumption figures show the relationship
between paper use and industrial development in other cultures.

In North America per capita consumption (lb/year) of paper is 582.
In France — 256 1b/yr, in United Kingdom — 269 1b/yr, in India — 4 1b/yr,
in Mexico — 88 Ib/yr, in Africa — 13 1b/yr.

11. OTBeThTE Ha BOIIPOCHI.

1) When was the first invention of papermaking historically recorded?

2) How did Tsai Lun manufacture the first paper?

3) How did the art of papermaking spread?

4) What was the technique of papermaking in the Middle Ages?

5) What was the most important invention in the development of
papermaking industry?

6) How is the consumption of paper related to the development of
civilizations?

12. 3anmoAHHTe NPOIYCKH HYKHBIM IpemAorom: in, into - B; by +
Cylll. - TBOPHTEABHBIH Nanex (KeM? 4eM?), C moMoukI0; to + cym.
- AaTeAbHBIH NMazex (KomMy? yemy?), K; with - c; between - mexkny;
H NepeBeAHTE NPEAAOKEHHS.
1) Availability makes paper very important ... our civilization.
2) A screen was dipped ... the vat.
3) The technique of papermaking was developed ... the Chinese.
4) ... the growing demand for paper the production rate of papermaking

was increased.

5) The sheet of paper is pressed ... the felts.

13. 3amoAHHTe NPONMYCKH HYIKHOH raaroAbHoi opmoii (beat, is, is
practiced, screened, was placed, has become, was formed).
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1) The development of papermaking ... parallel to the development of
culture.

2) This technique ... in many parts of the world.

3) Paper ... an integral part of the development of our civilization.

4) Tsai Lun ... silk and mulberry bark and ... the fibers from water.

5) The sheet ... and ... on a smooth surface to dry.

14. IlepeBeanTe TEKCT NHCHBMEHHO CO CAOBapeM.

Pulp and paper products are very different. Each product requires
certain unique properties which must be derived from the raw material.
For instance, newspaper must be inexpensive, strong enough to withstand
the tension imposed by the printing press without breaking and have good
printing properties. It is often made from recycled paper with added
mechanical or chemical softwood pulp for strength. Photocopier paper
must have excellent brightness, a superb printing surface and must not
curl in the photocopier. Highly bleached chemical pulp is used. This type
of paper is made by blending hardwood pulp (for a very smooth printing
surface) with softwood pulp (for strength). Additives such as clay and
titanium dioxide are added to enhance the printing surface.

YPOK 2

1. BcmoMHHTE OCHOBHBIE IIPAaBHAA YTEHHS F'AACHBIX OYKB B
aHrAHHCKOM si3bIKe (cM. IIpuaoxenue 1, I1. 1.2). IIpounTaiTe
CAeZyIOIHE CAOBA H OO'BSICHHTE HX YTEHHE.

primarily, other, certain, document, property, major, hardwood,

frequently, due, desired, final, virgin, bulk, permanence, pulp, sulfite,

imported, include, since, variation, fall

2. BeIMHIIHTE H3 CAOBApA CAEAYIOIIHE CAOBA C TPAHCKPHILIHEH H
nepeBoAoM. 3alIOMHHTE HX NIPOH3HOIIEHHE H 3HaYE€HHE.

raw material (n.), obtain (v.), wastepaper (n.), virgin fiber (n.), secondary fiber

(n.), strength (n.), permanence (n.), blend (v., n.), rags (n.pl.), straw (n.), cane

(n.), property (n.), hardwood (n.), softwood (n.), contribute (v.), grade (n.),

coarse (a.), achieve (v.), choice (n.), purity (n.), clean (v.), bleach (v.), quality

(n.), savings (n.pl.), application (n.), boxboard (n.), bulk (n.), fill (v.)

3. [IpaBHABHO NPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBA H AJAaHTE HX
PYCCKHH 3KBHBaA€HT. BeImHIIHTE C NEpeBOAOM NMOAYEPKHYTHIE
caoBa. IlocMOTpHTE HX 3Ha4YE€HHE B CAOBape H 3alIOMHHTE HX.

selection [s1'lek[(s)n], document ['dpkjomont, 'dokjomont], category

['kaetog(e)r1], balance ['belons|, disperse [di'sp3:s], viscosity [vis'kositi],

adhesive [od'hi:siv], management [manidsment]

4. OT ZaHHBIX TAATOAOB C NoMousio cyddurca -ment oopasynTe
CYLIECTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHSA AECHCTBHSA H €ro
pe3yabTaTa. IlepeBeanTe HX.

develop, treat, improve, measure, equip, manage
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5. IlepeBeaAHTEe CAeAyIOLIHE CYLLeCTBHTEABHbIE, OOpa3oBaHHBIE C
nomoiubio cyddukca -ance (-ence) H o3HavarolllHe Ha3BaHHE

AeHCTBHSA H €ro pe3yAbTaTa.
difference, permanence, resistance, reflectance, dependence, maintenance

6. IIpounTaiiTe H MepeBeAHTE CAOBOCOYETAHHS.
raw material selection, coating application system, viscosity behaviour,

stress-strain relationship, highest product quality

7. TllepeBeaAuTE NPEAAOKEHHS, OOpallass BHHMaHHe Ha MPEAAOT

due to - 6aarozapsa, us-3a.

1) Due to the presence of lignin these papers do not have any
permanence and yellow easily.

2) The liquor penetrates the chips by capillary action, but also due to
the pressure that exists in the digester.

3) Species which are not useful in one region are acceptable in another
due to differences in climatic conditions.

4) The pressure that develops in the digester becomes greater than that
which is associated with the temperature due only to steam pressure.

5) The use of this standard unit (g/m3) has not spread too rapidly in the
USA due to the persistence of older methods of using metric size.

8. IlepeBeauTE NMPEAAOKEHHS, YYHTBIBAasA 3HaAYE€HHE CAOBA

the order - npukas, nopanokK; in order to — 4TOOHI.

1) The order was given to produce the highest product quality.

2) The aim of refining is to break down the order within the fiber wall to
reduce the stiffness of the fiber.

3) Several cellulose molecules pass through region of high and low order
in the threads of the cellulose chains.

4) In order to be used in the mill the wood must be harvested and
transported from the forest to the mill.

5) The wire returns to the breast roll in order to receive more stock and
continue formation of the continuous web.

9. IlepeBeaHTe NPEAAOKEHHS, YYHTBIBasAs QYHKIIHIO H 3HAYEHHE

raaroaa to have (cm. IIpusoxenue 2, Taba. I 2.2).

1) Cellulose fibers have the property to bond on other fibers.

2) Paper has become an integral part of the development of our culture.

3) A single sheet pulled from the pile will have a smoother surface.

4) Each mill has to develop its own equipment based on the grades to
be produced and the types of raw material to be processed.

5) The amount of coating on the surface has to be metered to ensure
that it is of the desired thickness.

10. IlepeBeauTe NMpPEeAAOKEHHS, OOpallass BHUMaHHE Ha IMTaCCHBHBIH
3aA0r raaroAoB (cm. IIpuaokeHue 2, Taba. IT 2.3).
1) Sulphite pulping operations have additional tanks which are used to
accumulate sulfur dioxide gas.
2) These digesters are operated with one chips supply and one liquor
supply system.
~8~



3) The rolls are driven by the wire passing over them.

4) The basis weight of the web is affected by the size of the slice opening.

5) The properties of the paper are greatly influenced by refining.

6) The strength of the paper is positively affected by increased refining.

11. IIpouuTaHTe H NMEepeBeAHTE TEKCT.
Raw material selection

The possibilities of choice for raw material are primarily wood fibers
obtained directly from trees (virgin fibers) or those obtained from
wastepaper (secondary fibers). Other fibers have been used and still are to
a certain extent today. Cotton fibers give paper strength and permanence
and therefore are used for money paper and paper for documents. But
cotton is very expensive. And the blending of synthetic fibers with cotton
in clothing renders these rags practically useless to the papermakers.
Straw, sugar cane and other grasses are being used in certain
applications because they are sometimes more available or have special
properties needed in the final product.

We group wood fibers into two major categories: the hardwoods and
the softwoods. Hardwoods are the broad-leaved trees, such as maple, oak,
birch etc. Softwoods are the evergreens or needle-bearing trees, such as
pine, spruce, fir etc. Softwoods generally have longer fibers, which will
contribute to greater strength in the paper. The hardwood gives us fibers
that help to fill in the sheet of paper making the sheet smoother, more
opaque and usually better for printing. Softwoods are frequently the only
fiber used in grades where strength is needed and the coarseness can be
tolerated. Hardwoods, on the other hand, are seldom used alone due to
low strength of the paper produced. Most paper and paperboard is made
from a blend of both types balanced to achieve the desired final
properties.

The choice between virgin fibers and secondary fibers is made on two
major points: strength and purity. Secondary fibers are generally lower in
strength. They can be cleaned and bleached to produce high-quality
papers, but the cost of these added operations negates to savings. The
major application of secondary fibers is in products where cleaning is not
needed. Combination boxboard that has a grey layer in the centre is the
largest use of secondary fibers. In this application the secondary fibers
give bulk and strength in the paperboard, but can be covered with white
pulp to give the desired printing characteristics.

12. OTBeTHTE Ha BONPOCHI.
1) What kind of fibers can be used for papermaking?
2) What are the main characteristic features of softwoods?
3) What are the main characteristic features of hardwoods?
4) What is the difference between virgin fibers and secondary fibers?
5) Where are the secondary fibers applied?

13. 3amMeHHTe NPONYCKH HYKHBIM raaroaom (affect, need, make,
obtain, use, tolerate). locTaBsTE €ro B macCHBHOH (dopme.
1) The virgin fibers ... directly from wood.
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2) Special properties ... in the final product.

3) The softwoods ... in grades where strength is necessary.

4) Most paper and paperboard ... from a blend of different kinds of
wood.

5) In this grade of paper the coarseness of the fibers ...

6) The quality of the paper ... by the operations of cleaning and
bleaching.

14. 3amoAHHTe HPONMYCKH HYXHBIM IIO CMbICAY npeaaorom: for,

with, to, between, from, of, into.

1) The secondary fibers are obtained ... wastepapers.

2) Cotton fibers are used ... money paper and paper ... documents.

3) The blending ... synthetic fibers ... cotton in clothing renders these
rags useless to the papermaker.

4) We group wood fibers ... two major categories: the hardwood and the
softwood.

5) Long fibers contribute ... greater strength in the paper.

6) The choice ... virgin fibers and secondary fibers is made on two
points: strength and purity.

15. IlepeBeanTe TEKCT MHCHBMEHHO CO CAOBapEM.

Rheology is the study of stress-strain relationships for rigid materials
or is the study of the viscosity behavior of liquids under different shear
conditions. The rheology of the coating is important and must be
controlled so that the coating can be pumped easily or flow under gravity
and later be able to perform well under different conditions of the coating
application system.

Any pigment to be used in coating must be able to disperse in water;
it is also desirable that it have a low viscosity when dispersed and allow
the solids of the coating to be raised as high as possible. Many of the
pigments are supplied in a 70% solids by weight slurry (macca cycnensun)
eliminating the need for the coater to disperse the pigments. However,
these slurries also limit the maximum solids to which the coating can be
raised.

YPOK 3

1. BcmOMHHTE OCHOBHBIE IIPAaBHAA YTE€HHA OYKBOCOYETAaHHS ABYX
TAAaCHBIX B aHTAHHCKOM a3bIKe (cM. IIpuaoxkenue 1, ITI. 1.3).
IIpounTaiiTe CACAYIOLIHE CAOBA H OO'SICHHTE HX YTEHHE.

sheet, cleaning, softwood, found, employ, glue, treat, layer, exceed, earth,

header, coated, flood, amount, double, source

2. BRIDNHIIHTE H3 CAOBapsi CACAYIOILIHE CAOBA C TPAHCKPHIILHEH H
nepeBoaoM. 3allIOMHHTE HX IIPOH3HOIIEHHE H 3HaYE€HHE.

select (v.), pulp (n.), pulping (n.), groundwood (n.), common (a.), grade (n.),

improve (v.), sole (a.), reason (n.), preference (n.), waste (n.), consideration



(n.), resistance (n.), whiteness (n.), package (v.), opacity (n.), printability

(n.), tissue (n.), blend (v.)

3. [IpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H JAaHTe HX
PYCCKHH 3KBHBaA€HT. BhImHIIHTE C NepeBOAOM NOAYEPKHYTHIE
caoBa. IlocMOTpHTE HX 3Ha4YEeHHE B CAOBape H 3allOMHHTE HX.

the process ['provses], to process [pra'ses|, sulphite ['salfart], carton

[ka:t(o)n], actually ['®kfovali], the industry ['indesstri], industrial [in'dastrial],

control [kan'trovl], hydroxyl [har'droksil], adequate [‘edikwit]

4. IlepeBeaAuTE CyILIECTBHTEABHBIE, OOpa30BaHHbIE C MIOMOIIBIO
cybdukrcos -ty (-ity), -ness u o3Havaromue Ha3BaHHE KadeCTBa.

versatility, property, possibility, purity, viscosity, gravity, opacity,

printability, uniformity, density;

whiteness, smoothness, brightness, thickness, newness, blueness

5. OT maHHBIX NpHAAraTeAbBHBIX OOpa3yHTe HapedHsi C IIOMOILIBIO
cybdduxkca -ly. IlepeBeauTe HX.

usual, frequent, ready, large, essential, primary, considerable, partial,

original, sufficient

6. IIpounTaliTe H NepeBeAHTE CAOBOCOYETAHHSI.

publication grades, printing grades, writing grades, packaging application,
fiber sources, kraft pulping operation, bleached softwood kraft, different
pulp types, annual growth rings

7. IlepeBeAuTE NMPEAAOIKEHHSI, OOpalllass BHHMaHHE Ha 3HAYEHHE

raaroaa to follow - caemoBaTs (3a).

1) The web of paper is trimmed to the width needed by the process that
will follow.

2) Following the cooking and screening operations it is necessary to
remove the waste liquor from the stock.

3) The pulp is normally subjected to washing immediately following
bleaching to remove the spent bleach liquor and the impurities.

4) The difference in growth following cell division gives the tree its
characteristic annual growth rings.

5) The chips are delivered to the chip bin from the chip storage area
following the necessary screening operations.

8. [lepeBeauTE NMPEAAOIKEHHSI, OOpalllass BHHMaHHE Ha HapeYHe ONnce
- 1) Hexorza; 2) omHaxkAbI, OAHH pa3; 3) 3ameHsaeT coro3sl if, when,
YCHAHBasA HX 3HA4YEHHE.

1) With continuous refiners the stock is pumped through once.

2) It was assumed that the water could reach the surface easily and had
only to be evaporated once.

3) Once ready for use pigment dispersions must be metered, blended,
screened, stored and pumped to the application system.

4) Once the raw material has been selected we need to liberate the
fibers.

5) Once the chips are dumped inside the digester they build up
(ckannauBaTbcd) on top of other chips already present in the digester
forming a large pile.



6) Once the fibers have been separated they are formed into a mat.

9. [lepeBeAnTE NMPEAAOKEHHS, OOpalllass BHHMaHHEe HAa IIaCCHBHBIH

3aA0T rAaroAoB (cm. IIpuaokeHHe 2, Taba. IT 2.3).

1) A typical pulp and paper mill is operated some 355 days per year, 24
hours per day, by a stuff of a few hundreds people.

2) The decision is influenced by the drying capacity of the machine.

3) Unbleached groundwood and sulphite have been and are being used
in newsprint.

4) The composition of the coating is affected by the grades being
produced and the method of application.

5) The visitors were shown the world’s most advanced production line.

6) Some papers are given either chemical treatment or coatings.

7) The steam is blown into the chip stream while the chips are being
loaded into the digester.

10. IIpouuTaHTe H NMEpeBEeAHTE TEKCT.
Liberation of fiber from wood (1)

Once the raw material has been selected we need to liberate the
fibers, to disintegrate the wood into its fibers.

Mechanical method is for yellow paper of low strength similar to
groundwood, which is the most common mechanical pulp. These
processes are used primarily on softwoods to produce printing or writing
grades such as newsprint and other publication grades. So mechanical
pulps are not the sole pulps used and are blended with stronger, whiter
grades to improve the quality and permanence of paper produced.

Chemical methods for liberation of fibers from the wood use either
softwoods or hardwoods, or a blend of the two. The Kraft pulping process,
a chemical pulping operation, will generally produce a stronger paper and
is more common than the sulfite process. Strength differences are not the
only reason for the preference for kraft pulping. Waste product from kraft
pulping operations can be reused more readily and other ecological
considerations also favour the kraft process over sulphite.

Unbleached softwood kraft is found in packaging applications, such
as sacks, bags and some folding cartons, where maximum strength and
water resistance are needed. Bleached softwood kraft is used in almost all
grades of paper because of its whiteness and strength. It is used alone in
some packaging grades but is generally blended with bleached hardwood
kraft for improved smoothness, opacity and printability.

Sulphite pulps are generally whiter than kraft in the unbleached
form and therefore have been used up to about 20% in the unbleached
form to add strength to newsprint. Bleached sulphite has been used in
tissue because the fibers can make a softer paper than kraft and in
printing papers because the fibers are purer and therefore give greater
permanence to the paper. Most grades of paper and paperboard are made
from a blend of different pulp types to give the final product the optimum
combination of properties.

11. OTBeThTE Ha BOIIPOCHI.



1) What grades of wood are treated by mechanical method of pulping?

2) What grades of paper are produced from the fibers treated by
mechanical method?

3) What grades of wood may be treated by chemical method of pulping?

4) What are the advantages of the kraft process of pulping?

5) Where are unbleached and bleached softwood kraft pulps used?

6) What are the advantages of the sulphite process of pulping?

7) How can the final product with optimum combination of properties
be produced?

12. 3amoAHHTE NPONYCKH HYXKHBIM rAaroaoMm (reuse, blend,
improve, make, need). [IocTaBbTe ero B naccHBHOH ¢opme.
1) The mechanical pulps ... by blending with other grades of pulp.
2) Waste products from the kraft pulping operations ... with great

success.

3) Maximum strength and water resistance ... in some folding cartons.
4) Bleached softwood kraft pulp ... with bleached hardwood kraft pulp.
5) Most grades of paper ... from a blend of different pulp types.

13. HalauTe raaroasnl, OT KOTOPBIX 00pa30BaHBI CAECAYIOLIHE
CyLIeCTBHTEABHBIE.

disintegration, printing, publication, liberation, operation, difference,

consideration, application, resistance, combination

14. IlepeBenHuTe TEKCT IMIHCHMEHHO CO CAOBapEM.
Fiber resources and fiber properties

A papermaking fiber must be able to bond to other fibers without the
addition of glue or adhesive to the structure. Cellulose fibers have this
property and therefore are the prime raw material for papermaking.

Cellulose fibers are found in most living plants. These fibers can be
separated and dispersed in water, and can therefore be deposited from the
water suspension in a random network. The polarity of water and the
presence of hydroxyl groups in the fibers make them bond to one another
through the hydrogen bond. By selection of the paper source for our
cellulose fibers we can obtain the strength or smoothness of surface
needed of different papers. Of course, one prime consideration must be
the ready availability of the desired raw material. Many plants can supply
fibers that can be used to make paper. However, at present time wood is
the predominant source of fibers.

YPOK 4

1. BcnoMHHTEe OCHOBHBIE IIPAaBHAA yAapPEeHHS B aHTAHHCKOM fA3bIKe
(cm. Ilpuaoxkenue 1, IT 1.4). [IpouynTaliTe cCAeAyIOIIHE CAOBA H
O0'BbSICHHTE yZapeHHE B HHX.



fibrillation, difference, to promote, manufacturing, surface, property,

calliper, balance

2. BRINHIIHTE H3 CAOBapsi CACAYIOLIHE CAOBA C TPAHCKPHIUHEH H
nepeBoaoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYEeHHE.

yield (n.), treatment (n.), advantage (n.), stiffness (n.), suited (a.),

corrugated (a.), indicate (v.), full (a.), dissolve (v.), glue (n.), remove (v.),

leave (v.), initial (a.), depend (v.), extent (n.), associate (v.), reduce (v.),

bleaching (n.), purification (n.), extensively (adv.)

3. [IpaBHABHO NPOYHTAHTE HHTEPHAITHOHAABHBIE CAOBa. BeInmuuinTe
C MepeBOAOM NOAYEPKHYyThbIe cAoBa. [IocMOTpHTE HX 3HAaYEHHE B
CAOBape H 3allIOMHHTE HX.

chemicals [kemik(o)lz], cellulose ['seljslous], to design [di'zain|, base [beis],

enzyme [‘enzaimm], alkaline ['zlkslain], degradation [ degro'derf(a)n],

complexity [kom'pleksati]

4. [lepeBeauTE CAOBA, YYHTHIBAsi OTPHIIATEAbHbIE 3HAYEHHS
npedHukcoB un-, in-, im-, de-, dis- .

unchanged, unbleached, disadvantage, to defiber, improper, untreated, to

dissolve

5. IlepeBeauTe cyumecTBHTeAbHbIE ¢ cydpdukcom -th, o3Havaromum
Ha3BaHHe KadecTBa.
strength, width, length

6. IlepeBeAHTE CAOBOCOYETAHHA.
board manufacture, combination process, high yield process, full chemical
pulping operation, final fiber wall thickness

7. IlepeBeAHTE NPEOAOKEHHA, YIYHTHIBasd 3HAYEHHE CAOB:

some (KakK IpPHAAr.) - HEKOTOPBIH; (KaK Hape4dHe) — HECKOABKO;

same (KakK IIpHAAr.) — TOT e CaMbIH.

1) These pulps can be employed in some applications where unbleached
kraft is used.

2) If the pure structure of the web is not the same on both sides, it
leads to curling.

3) Some secondary fibers are cleaned and used in tissue papers.

4) The paper machine and its operation build some characteristics into
the sheet of paper.

5) Some plants are used primarily to produce pulps.

0) All paper and paperboard manufacturing processes are based on the
same techniques and operations.

8. IlepeBeauTe NMpHYacTHbIE GOPMBI OT CAEAYIOLIHX I'AArOAOB.
indicate — indicating — indicated — having indicated

dissolve — dissolving — dissolved — having dissolved

leave — leaving — left — having left

depend — depending — depended

associate — associating — associated

reduce — reducing — reduced — having reduced



design — designing — designed

9. IlepeBeaAHuTE NPEAAOKEHHSI, YYHThIBasA IIepeBOA NPHYACTHH (CM.

IIpuaoxkeHHe 2, TabA. II 2.5).

1) Papers made from different types of trees produce different forms of
fibers.

2) The art of papermaking was quite well established in Europe by 1400.

3) The wood, when cooked, released acids into the cooking solution.

4) The chemical reactions remove some of the cellulose leaving us with
lower yield from pulping.

S) The aim of pulping is simply to liberate the fibers from the raw
material being used by the process.

6) The sheet coming from the press section is at room temperature.

10. IIpouuTalTe H NMepeBeAHTE TEKCT.
Liberation of fibers from wood (2)

Between mechanical and chemical processes of liberation of fibers
from wood are the high-yield processes which use some chemical
treatment and some mechanical treatment to liberate the fibers. As such,
they have some of the advantages and disadvantages of each process -
producing pulp that is not as strong as kraft or as bright as groundwood.
High-yield pulps give a degree of stiffness and strength to paper that make
them ideally suited for use in corrugated container-board manufacture.
They can also be employed in some of the other applications where
unbleached kraft has been indicated. The name “high yield” indicates
another difference between the pulping operations. Full chemical pulping
operations dissolve the natural glue (lignin) in the tree to liberate the
fibers. The chemical reactions also remove some of the cellulose, leaving
us with a lower yield from the pulping operation. Full chemical pulps may
have a final yield of only 50% of the initial weight of the wood, whereas the
mechanical pulps can yield more than 90%. Yields from the combination
processes fall somewhere in between, depending on the extent of chemical
treatment.

Another operation generally associated with pulping that reduces the
yield of pulping operations is bleaching. Bleaching can also be a
purification operation since the chemicals used are designed to react with
and remove colored materials from the fibers. The colored materials are
from the natural glues (lignin) in the wood. Bleaching has little effect on
the strength of the resultant paper, unless the pulp is bleached
extensively or to very high brightness which can reduce strength a little.
The major reason for bleaching is its effect on the whiteness or brightness
of the paper.

11. OTBeTHTE Ha BONPOCHI.
1) What kind of treatment does the high-yield process use?
2) What pulp does the high-yield process produce?
3) Where are high-yield pulps used?
4) What is the final yield of full chemical pulps, mechanical pulps and
high-yield pulps?
~15 ~



5) What other operation reduces the yield of pulping?
6) What is the bleaching used for?
12. 3amMeHHTe NPONYCKH HYKHBIM raaroaom (indicate, remove (2),
associate, dissolve). [IocTaBbTE €ro B macCHBHOH (dopme.
1) The colored materials ... from the fibers.
2) The bleaching ... with pulping.
3) Lignin ... by chemical pulping operations.
4) Cellulose ... by chemical reactions.
5) Unbleached kraft pulp ... for this application.

13. IlepeBeaHnTe TEKCT MHCHBMEHHO CO CAOBapEM.

Wood is composed of cellulosic cells. Trees grow and develop through
the division of special cells under the bark known as cambial cells that
produce both the bark and woody tissue. Immediately after the cells are
formed they are filled with a living material that deposits more cellulose
on the inside walls of the cell developing the final fiber wall thickness.
When the cell has grown to its full size, the living material dies leaving a
hollow cell or fiber. The fiber is essentially a hollow tube connected to
other fibers. These fibers are used by the tree to conduct fluids up to the
leaves, where photosynthesis takes place, and to carry back sugars to the
growing regions of the tree.

Besides conducting liquids the fibers must also support the tree and
store liquids to maintain life during dry periods. All of these demands
cause the tree to produce different forms of fibers. So the two major
categories of trees, hardwood and softwood, contain different types of fiber
or cells.

YPOK 5

1. BIMHIIHTE H3 CAOBApA CAEAYIOLIIHE CAOBA C TPAHCKPHIIHEH H
nepeBoAOM. 3alIOMHHTE HX NIPOH3HOILIEHHE H 3Ha4Y€EHHE.

stock (n.), preparation (n.), include (v.), modification (n.), perform (v.),

cutting (n.), uniformity (n.), bonding (n.), ratio (n.), ensure (v.), mixing (n.),

device (n.), layer (n.), thin (a.), flexible (a.), fourdrinier (n.), web (n.), wire

(n.), thickness (n.), roller (n.), subject (v.), subject (n.), dense (a.)

2. [IpaBHABHO NPOYHTAHTE HHTEPHAITHOHAABHEIE CAOBAa. BeImuuinrTe
C MepeBOAOM NOAYEPKHYThIe cAOBa. [IocMOTpHTE B CAOBape HX
3Ha4YeHHEe H 3alIOMHHTE HX.

fibrillation [ farbrr'leif(o)n], formation [fo:'meif(o)n], consolidation

[kon splr'derf(a)n], hydrogen [haidradzon], ingredient [mn'gri:dront]

3. IlepeBeauTe raaroanl, oopaiiass BHHMaHHe Ha HX Cy(dPHKCEHI.
facilitate, oxidize, minimize, notify, recognize, integrate

4. IlepeBeauTE CAOBOCOYETAHHA.

lightweight paper, stock preparation, fiber modification, single layer paper
grade, fiber damage



5. IlepeBeaHTe NpPEAAOKEHHS, YIHTHIBasA 3Ha4eHHe cAoBa result (n.)
- pe3yabTar, result (v.) - oopaszoBaThscsa B pe3yabTaTe, result in —
NPHBECTH K, result from — 6bITH pe3yAbTaTOM (4€r0-TO).

1) The size of the sample of paper affects the result and must be
carefully controlled.

2) It is necessary to look at each operation to see what effect it may
have on the properties of the resultant paper.

3) The removal of the lignin from the fibers results in the improvement
of the stock.

4) A good permanence of the pulp results from chlorine dioxide used at
a final bleach stage.

5) In the pulping process there is great fiber damage with resulting loss
in strength.

6) Chemical pulping results in high strength of the fibers.

6. IlepeBeauTe NpHYACTHEIE GOPMBI CAEAYIOLIHX I'AAroAOB.
include — including - included — having included

perform — performing — performed

ensure — ensuring — ensured — having ensured

subject — subjecting — subjected

7. llepeBeANTE NMPEAAOKEHHS, YIHTHIBAsI IepeBOA MIPHYACTHH (CM.

IIpuaoxeHue 2, Taba. II 2.5).

1) Paper is rough on the surface being made of a random pile
(ckomaenmue) of fibers.

2) The measurement is made using a focused beam of light directed
toward the paper surface at an angle of 15°.

3) There are differences in the fibers found in different types of trees,
but the differences are small compared with those in the properties of
the products produced.

4) The hardwoods having a greater percentage of smaller fibers fill the
sheet producing a smoother surface of the sheet.

5) If treated by another process, this type of wastepaper could be used.

6) The chips are not removed with the liquor but remain in the digesters
settling slowly toward the bottom.

8. IIpoyuTailiTe H MepeBeAHTE TEKCT.
Stock preparation and paper making

The next stage of papermaking operations after pulping is stock
preparation. It includes fiber modification or refining and is performed on
most grades of paper. It is not needed to a great extent on groundwood or
secondary fibers. There are basically two results to be obtained from
refining: either cutting or fibrillation. Cutting will shorten the fibers,
reduce the strength of the paper and at the same time improve the
uniformity, or what is known as the formation. Cutting has less effect on
strength of the paper than fibrillation. Fibrillation is a physical
modification of the fibers which facilitates bonding between fibers and
develops the strength in the paper.



Since most papers are made from blends of fibers, chemicals and
pigments, we need to have operations that control the ratio and ensure
the proper mixing of the ingredients.

During the process of papermaking itself, different forming devices
give the products their major physical difference. Single-layer paper
grades are primarily any lightweight, thin or flexible paper or paperboard.
The oldest and most common machine for making lightweight paper is the
fourdrinier. Heavier grades of paper and paperboard are usually produced
by combining several layers of fibers or web of paper.

The operation of consolidation of the web is again used on all grades
of paper and paperboard. The web is deposited on a forming wire or
screening device at a thickness greater than the final thickness of the
product being produced. The web is pressed between rollers to reduce the
thickness, bring the fibers closer together to promote bonding and remove
water.

All grades of paper will be subjected to varying amounts of pressing.
Bulky products like tissue will receive the least pressing. The most dense
paper or paperboard, such as construction boards, will be pressed the
most.

9. OTBEeTHhTE Ha BONIPOCHI.
1) What does the process of stock preparation include?
2) What is the aim of refining?
3) What is the effect of cutting?
4) What is the effect of fibrillation?
5) Why is the proper mixing of the ingredients of the paper necessary?
6) What papers are produced with single layer grades?
7) How are heavier grades of paper produced?
8) What is the aim of consolidation of the web?
9) What papers are subjected to pressing?

10. 3aMeHHTe NPONYCKH HYKHOH NPHYIACTHOH opMOH raarosoe

(to vary, to use, to develop, to form).

1) A physical modification of the fibers ... the strength of the paper is
called fibrillation.

2) Different ... devices give the products their major physical
differences.

3) The consolidation is ... to obtain greater final thickness of the
product.

4) All grades of paper are subjected to ... amounts of pressing.

11. HalauTe B TeKCTe (yIpaxkHeHHe 8) NpHMephI IPHAATATEABHBIX
H HapedyH# B (popMe pa3AHYHBIX CTENEHEeH CpaBHEHHS.

12. IlepeBeaHTe TEKCT MHCHBMEHHO CO CAOBapEM.

In addition to the difference in the physical shape of the fibers found
in hardwood and softwood there is also chemical difference between the
two. Photosynthesis in trees produces primarily glucose which is
converted into cellulose, but may also produce other sugars that are not
included in the cellulose structure found in the fiber wall. These other



sugars are called hemicelluloses and are found in different degrees in the
two types of trees. The other component, lignin, is the phenolic glue or
cementing substances created by the tree to hold the fibers together.
These differences in chemical composition are less important in
influencing paper properties than are the physical characteristics.

YPOK 6

1. BIDNHIIHTE H3 CAOBAapA CAEAYIOIIIHE CAOBA C TPAHCKPHIIHEH H
nepeBoaoM. 3alIOMHHTE HX NIPOH3HOIIEHHE H 3HaYE€HHE.

stack (n.), calliper (n.), occur (v.), sizing (n.), surface (n.), apply (v.), starch

(n.), solution (n.), pass (v.), intend (v.), disrupt (v.), ink (n.), split (v.), coat

(v.), converting (n.), creeping (n.), embossing (n.), require (v.), rewinding

(n.), sheeting (n.)

2. IIpaBHABHO IIpOYHTaAHTE HHTEPHAIlHOHAABHbBIE CAOBA.

calender ['kzlondo, 'kalinds|, agent [‘eid3(o)nt]|, cement [sr'ment], substance
['sabst(o)ns], pigment ['pigmont], calcium carbonate ['keelsiom 'ka:b(o)nert],
emulsion [I'malf(e)n]

3. C nomouusio cydpduKca -er (-or) OT JaHHBIX F'AATOAOB ObOpasyiiTe
CylLIECTBHTEABHBIE CO 3HAYEHHEM AE€HCTBYIOIILEro AHIIA.
IlepeBeauTe HX.

fill, digest, coat, wash, clean, feed, grind, chip, extract

4. [lepeBeauTe NpHAAraTeAbHbIE, YYHTHIBasA 3HadeHHe cyddHuKCcOB
-ful (HaaAnuyHe KadyecTBa) H -less (0OTCyTCTBHE KadyecTBa).

useful, useless, powerful, powerless, colourless, successful, helpful,

harmful

5. IIpounTaiiTe H IIepeBeAHTE CAOBOCOYETAHHSI.
web modification, water resistance, mechanical surface treatment, coating
operation

6. [lepeBennuTe NpenAOKeHHS, yIHTHIBasd 3Ha4E€HHE CAOBaA since
1) (adv.) - ¢ Tex mop; 2) (prep.) — ¢, mocae; 3) (cj.) - Tak Kak.

1) Since paper is made in water and since it is made of cellulose which
is hydroscopic, paper will take on water from the atmosphere or lose
it to atmosphere.

2) Since those figures were published, many mills have eliminated their
effluent.

3) Since 1800th, when the first papermaking machine was invented, the
paper industry began to develop rapidly.

4) All paper and paperboard must be dried since water is used to form
almost all papers and must be removed.

7. IlepeBeanTe NpHYacTHbIE GOPMBI CAEAYIOLUIHX F'AArOAOB.
occur — occurring

apply — applying — applied



intend — intended

disrupt — disrupting

coat — coating — coated

require — requiring — required — having required

8. [lepeBeAHTE NMPEAAOIKEHHSI, YIHTBHIBass OCOOEHHOCTH IIepeBoa

He3aBHCHMOTIO IIpHYacTHOro obopora (cm. [IpuaroxkeHue 2,

TabA. IT 2.6).

1) The rosin (kanudoan) having been mixed with the fibers, alum is
added to the stock.

2) The chips are fed between two discs, one of them stationary and the
other rotating at a high rate of speed.

3) The temperature being raised to the desired level, the cooking zone
became centre of the digester.

4) The kraft process is basically an alkaline cook, with sodium
hydroxide being the primary cooking chemical.

5) Opacity is expressed as a percentage, with the highest opacity being
100%.

9. IIpoyuTalTE H NMEPEBEAHTE TEKCT.
Web modification

Web modification operations are used at every stage of papermaking.
The papermaking operations could proceed quite well without these
modifications, but the quality or usefulness of the paper or paperboard
would suffer.

The most common modification operation is the use of the calender
stack at the end of the paper machine. The calender stack is simply a
stack of steel rolls through which the paper is passed. The rolls smooth
the surface of the web and may reduce the calliper or thickness.

The second most common treatment, but one that physically occurs
before calendering, is surface sizing. The surface size is usually applied in
the paper machine after the web has been formed, pressed and nearly
dried. The sizing materials are usually starch solutions which are applied
as the web passed between two rollers. The sizing agent is intended to
smooth the surface; it also increases the resistance of the surface to water
and to being disrupted by the forces created in the printing press when
the ink is split between the paper and the application surface. Obviously,
this treatment is most important for printing and writing grades.
Packaging grades may use this treatment, but will need more resistance
than can be obtained with a size press. So they will be coated with other
materials during converting operations. Tissue paper, which do not need
water resistance, will receive mechanical surface treatment in the form of
creeping on the paper machine or embossing to make the surface softer
to the touch.

Since paper or paperboard is produced on a machine that is
normally 20 or more ft wide and the user of the product requires smaller
rolls or even sheets of the product, there is a need to modify the physical
shape of the web by rewinding or sheeting.



10. OTBeTHTE Ha BOIPOCHI.
1) Where are the web modification operations used?
2) What is the role of calender stack?
3) What is the aim of surface sizing?
4) What materials are applied for sizing?
5) What papers require the surface sizing?
6) When do the packaging grades of paper receive the surface sizing
treatment?
7) How is the physical shape of the final web modified?

11. IlepeBenHuTe NMPEAAOKEHHS, YYHThIBasi padHble PyHKIIHH

npuyacTHa II (Past Participle).

1) The thickness of the web was reduced by the rolls.

2) The thickness of the web reduced by the rolls was nevertheless great
enough.

3) The sizing materials usually applied are starch solutions.

4) The sizing materials are applied as the web is passed between two
rollers.

5) The sizing agent is intended to smooth the surface of the web.

6) The sizing agent intended to smooth the surface increases also the
resistance of the surface of water.

7) The forces created in the printing press disrupt the surface of the
web.

8) The resistance of the web is obtained with a size press.

12. IlepeBeauTe CyLIeCTBHTEAbHbIe. OOBSICHHTE HX 3HAUYECHHE,

HCXOZSI H3 3HAaYE€HHA CAOBOOOpasyromero cyddukca.
usefulness, modification, treatment, user, resistance, papermaking,
quality.

13. IlepeBenHnTe TEKCT MHCHMEHHO CO CAOBapEM.

Pigmented coating is just a form of surface treatment but more
complex than other methods of surface modification. A pigment is applied
to the surface of the web. The pigment is applied in water with an
adhesive present to hold the pigment on the surface of the web when it is
dry. The pigments used are primarily the same three used as filler: clay,
calcium carbonate and titanium dioxide. Since the pigments particles are
substantially smaller than the fibers, the coating operation creates a
surface that is smoother than uncoated surface and that has a much finer
pure structure. These two factors improve the printing characteristics of
the web. The coating may also improve the brightness of the web if the
pigments are brighter than the fibers. The final benefit to be obtained from
pigmenting coating is a possible improvement in gloss.



YPOK 7

1. BEINHIIHTE H3 CAOBapPsI CACAYIOILIHE CAOBA C TPAHCKPHIUHEH H
nepeBoAOM. 3alIOMHHTE HX IPOH3HOLIEHHE H 3Ha4YEHHE.

weight (n.), basis weight (n.), area (n.), wrap (v.), need (v., n.), calculation

(n.), unit (n.), square (n.), calliper (n.), thickness (n.), express (v.), inch (n.),

bulk (n.), density (n.), inverse (n.), strength (n.)

2. [IpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H JAaHTe HX
PYCCKHH 3KBHBaA€HT. BhInmHIINTe MOAYEPKHYThIE€ CAOBA.
ITIocMOTpHTE HX 3HAaYE€HHE B CAOBape H 3allOMHHTE HX.

hydroscopic ['haidrov'skovpik], equilibrium [ i:kwr'libriom], confusion

[kon'fju:3(o)n], reflectance [rr'flektons], magnesium [magni:ziom|, neutralize

[nju:tr(e)laiz], disperse [di'sp3:s]

3. llepeBeauTe nNpuAaraTeAbHbIE, OOpallasgs BHHMaHHEe Ha HX
cydduxkcse! -al, -ry, -ic, -ous, -ent, -ant, -ar, -ive.

different, important, typical, rotary, amorphous, basic, chemical,

expensive, synthetic, secondary, continuous, similar, extensive, porous

4. IlepeBeauTe MpHAATaTeABHBIE, YIHTHIBasA 3HadYeHHe cyddHkca
-able (-ible, -uble) - cmoCOOHBIH, MOABEPIKEHHBIH, TOALAIOIIHICS.
available, soluble, usable, predictable, valuable, movable, noticeable

5. IlepeBeaAnTE CAOBOCOYETaHHSA.
standard unit, paper strength, strength requirement, basis weight

calculation, basic sheet properties, light scattering potential, surface area

6. l'IepeBe.zmTe NIPEOAOKEHHSA, YIHTBIBAsA SHAYECHHE CAOXKHBIX

co1030B either... or... — HAH... HAH...; both... and... - H... H...
1) The burning takes place under both oxidizing and reducing
atmosphere.

2) The water must either be transmitted from the web in vapour phase
or be condensed on fibers.

3) These basic operations are modified to produce either slight or
enormous differences in the final product.

4) Trees grow and develop through the division of special cells under the
bark that produce both the bark and woody tissue.

5) By softening the chips with steam prior to refining both damage and
energy cost can be reduced.

6) Chemical methods for liberation the fibers use either softwood or
hardwood, or a blend of the two.

7. IlepeBeanTE NMPEAAOKEHHS C repyHaHeM (cMm. IIpuaoxkeHnHne 2,
Taba. IT 2.7).
1) The test is criticized for not being truly representative.
2) Passing the web under the floor protects it from the possibility of
being splashed with any spilled coating.
3) The reason for using the larger sizes of sheet is that the mill will
produce the larger size sheet and ship it to the converter.



4) The thickness is often obtained by combining layers during the
forming process.

5) Mechanical methods for pulping and liberating fibers produce slightly
yellow paper.

0) Cutting the tree into shorter sections makes it easier to handle it.

8. IIpouuTaiiTe H MepeBeAHTE TEKCT.
Basic sheet properties (1)

Basis weight. The most basic property of the sheet of paper is its
basis weight. Paper production is measured in pounds or tons and prices
are calculated per pound or ton of material. However, when the paper is
used either in communication or packaging, the user is interested in how
much surface area is available for the message or to wrap around the
product. Therefore there is a need for basic measuring parameters that is
a combination of weight and surface area. Basis weight is just that. Basis
weight calculations are expressions of weight of a ream of paper of some
standard size. The proposed international standard unit for basis weight
is grams per square meter (g/m3) which is called grammage.

Calliper. Another basic consideration to the paper processor is the
thickness of the paper. The thickness called calliper is usually expressed
in thousandths of an inch.

Bulk and Density. Bulk is an expression of volume per unit weight,
such as cubic centimeters per gram. Bulk is an inverse of density,
expressed in grams per cubic centimeter, pounds per cubic foot or other
standard units. Calculation of these properties from the calliper and basis
weight requires strict attention to units. Density is used by some as a
prediction of paper strength since bonding in the sheet increases both
strength and density.

9. OTBeThTE Ha BONPOCHI.
1) What is the most basic property of the sheet of paper?
2) Why is the basis weight so important for measuring the paper?
3) How is the thickness of paper expressed?
4) What is the bulk of the paper?
5) What does the thickness of paper predict?

10. TIlomGepHTe HyXHBIH TEPMHH K JAaHHBIM OIPEAEACHHSIM
(density, basis weight, bulk).
1) Weight of a ream of paper of some standard size.
2) Expression of volume per unit weight of paper.
3) Expression of weight per volume unit of paper.

11. 3amMeHHTe NPONYCKH HYKHBIM IpHYacTHeM (increasing, being,
called (2), expressed). IlepeBeanTEe NPEAAOKEHHS.
1) The user ... interested in the surface area and weight of paper, there
is a need for a basis weight measurement.
2) The proposed international standard unit for basis weight is ...
grammage.
3) The thickness ... calliper is ... in thousandths of an inch.



4) Bonding in the sheet ... strength and density, the last property is
used as a predictor of paper strength.

12. IlepeBeaHTe TEKCT MHCHBMEHHO CO CAOBapEM.

The adhesive is needed simply to bind the pigment to the surface of
the web and to itself. There are many materials that can satisfy this need.
Each adhesive will have its own special advantages and disadvantages
when compared with the others; there are also similarities between
adhesives. The adhesive is used at relatively low level, generally as low as
possible. The final dry coating is not a continuous film, but rather a
process structure of pigment particles cemented together at their contact
points by dry adhesive. If we use too much adhesive, it begins to fill the
voids and reduce the light scattering potential. In this respect all
adhesives are similar. Adhesives differ with respect to the amount of
adhesive needed to satisfy the strength requirements of the coating.

YPOK 8

1. BIMHIIHTE H3 CAOBAapA CAEAYIOLIHE CAOBA C TPAHCKPHIIIHEH H
nepeBoaoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HAYE€HHE.

moisture (n.), content (n.), range (n.), shift (n.), curl (v.), wrinkle (v.),

humidity (n.), tend (v.), noticeable (a.), felt (n.), wire (n.), handle (v.)

2. IIlpaBHABHO NpOYHTAHTE HHTEPHAIlHOHAABHbIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaA€HT. BhImHIIHTE C NEpeBOAOM NOAYEPKHYTHIE
caoBa. IlocMOTpHTE HX 3Ha4Y€HHE B CAOBape H BBIyYHTE HX.

molecule ['molikju:l], introduction [ mmtro'dakf(o)n], separator ['seporeits],

hemicellulose ['hemur seljslous|, commercial [ko'm3:[(9)l], identical

[ar'dentik(o)]], nature [nerts], equilibrium [, ikwi'libriom, ekwr'libriom]

3. IlepeBeauTe cAOBaA C Npe(PHKCOM pre-, 03HAYAIOUIHM
npeaBapHTEABHOE AeHCTBHE.
to presteam, predictable, predominant, to predetermine, preconverted

4. IlepeBeauTe CAOBA C Ipe(PHKCOM re-, 03HAaYaIOUIHM NMOBTOPHOCTH
AEeHCTBHSA.

to recycle, to reuse, to remove, to refill, to resort, replacement, to

replenish, reintroduction, recirculation

5. IIpounTalTE H IIEepeBEeAUTE CAOBOCOYETAHHSA.
felt side, wire side, moisture content, handling difficulties, percent relative
humidity, wire screen

6. IlepeBeAHTE NPEAAOKEHHA, YIYHTHIBasd 3HA4YE€HHE CAOBa
cause (n.) - npHYHHA, AEAO, cause (V.) — BbI3BIBAaTh, 3aCTAaBAATD.
1) The major cause of directionality is stretching of the paper in the
direction of travel as it passes through the machine.



2) The presence of the calcium ion in the waste liquor causes problems.

3) Damage of the trees may be caused by allowing them to fall.

4) The water causes the sheet to swell and curl.

5) The pressure on the web causes the surface to be compressed
producing a flatter surface.

0) In some cases shifts in the moisture content within the range can
cause the paper to curl.

7) As water is absorbed by the paper web, it causes the fibers to swell.

7. IlepeBeAHTE NMPEAAOKEHHA, YIYHTHIBasA 3HA4YE€eHHE CAOBA

because (cj.) — Tak Kak; because of (prep.) — u3-3a.

1) Bleached sulfite pulp is used in tissue because the fibers can make a
softer paper.

2) Cotton is very expensive because of demand for cotton fibers in
clothing.

3) Because the sheet of paper is formed on a wire screen, it will have the
imprint of the wire on one side.

4) Bleached softwood kraft is used in almost all grades of paper because
of its whiteness and strength.

5) Because of large number of grades made it is difficult to group the
grade structure in a brief table.

6) Because of the presence of lignin in the fiber the quality can never be
raised to the level of chemical pulp.

7) Tearing resistance is understood as a potential problem in the use of
paper, but because it is difficult to simulate, testing for this property
is not easy.

8. IlepeBeauTE NMpPEAAOKEHHSI, OOpalIasgs BHHMaHHE Ha -ing ¢popMBbI

(cm. IIpuaoxkenue 2, Taba. I1 2.5, IT 2.7).

1) The hot liquor being pumped, it forces the cooler liquor towards the
outside edge of the digester.

2) The inclined screens allow waters and dispersed ink to pass through
while rejecting the fibers and allowing them to be concentrated on
the surface.

3) The sulphite is capable of reacting with the lignin to help in its
removal.

4) Blowing steam into the chip stream as it is being loaded into the
digester helps distribute the chips.

5) The web is deposited on a forming wire at a thickness greater than
the final thickness of the product being produced.

6) Different dimensions of the chip are not easily controlled being
dependent on many parameters.

9. IIpoyHTaliTE H NMEPEBEAHTE TEKCT.
Basic sheet properties (2)

Moisture Content and Stability. The moisture content of the paper
is also of great importance. Paper normally has about 5% moisture in it
when dry, but that value can range from 3% to 7% depending on the type
of paper and the material used in its manufacture. In some cases shifts in



moisture content within this range can cause the paper to curl, wrinkle,
change dimensions or lose strength and can create other handling
difficulties. Since paper is made in water and since it is made of cellulose,
which is highly hydroscopic, paper will take on water from the atmosphere
or lose it to the atmosphere if the two are not in balance. The paper
should therefore be made with a moisture content that will be in
equilibrium with the conditions where it will be used. Since paper will
arrive at equilibrium with the moisture in the air, the moisture content is
sometimes expressed as the percent relative humidity at which the paper
will be stable. The moisture content is normally measured by drying the
paper to constant weight at 100° C.

Felt and Wire Side. The paper machine and its operation also build
some characteristics into the sheet of paper. The first of these is the
difference between the felt side and the wire side. Because the sheet is
formed on a wire screen, it will have the imprints of the wire on one side.
The side that is formed next to the wire is called the wire side. The top
side which is transferred to a felt when the paper was made by hand is
called felt side. However, many modern paper machines press the paper
with felts on both sides, and an increasing number of machines form the
sheet of paper between two wires. All that makes confusion as to which
side is the felt and which the wire. The difference between two sides
becomes important if one side is smoother than the other or if the sheet
tends to curl in one direction. If this difference is noticeable, the sheet is
called two sided.

10. OTBeThTE Ha BONIIPOCHI.
1) What moisture content does the paper have?
2) What does the moisture content of the paper depend on?
3) Why does the paper take the water from the atmosphere?
4) What moisture content must the paper have?
5) What is the wire side of the paper?
6) What is the felt side of the paper?
7) What sheet of paper is called two sided?

11. 3amMeHHTe IPONYCKH HYXKHBIMH -ing dopmamu (increasing,

being, drying, arriving) u nepeBeaHnTe NpeaAOKEHHA.

1) The paper ... made of water and cellulose, it will take water from the
atmosphere or lose it to the atmosphere.

2) The paper ... at equilibrium with the moisture in the air, the moisture
content is expressed as the percent relative humidity.

3) The moisture content is normally measured by ... the paper to
constant weight at 100° C.

4) An ... number of machines form the sheet of paper between two
wires.

12. IlepeBeaHTe TEKCT MHCHBMEHHO CO CAOBapEM.

Starches are the largest category of adhesives, because they are the
most used and available in a wide range of grades. Although starch can be
obtained from many sources, most is made from corn and potatoes.
Natural cornstarch is too high in viscosity to be used and must therefore



be converted in some way. The largest tonnage (koaudecTBO) is converted
in the mill, primarily by the use of enzymes that shorten the molecular
chains, thereby reducing viscosity. Other chemical modifications that also
allow control of viscosity and, in some cases, even alter final coating
properties can be made in the mill. Starches can also be purchased from
suppliers in a preconverted form, having already been treated to modify
the viscosity and usually also the chemistry of the starch molecule.

YPOK 9

1. BIDNHIIHTE H3 CAOBApSA CAEAYIOIIHE CAOBA C TPAHCKPHINIHEH H
nepeBoaoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYE€HHE.

log (n.), hold (held, held) (v.), represent (v.), intermediate (a.), common (a.),

summarize (v.), contribute (v.), reduction (n.), size (n.), break down (v.),

prevent (v.), damage (n.), spend (spent, spent) (v.), burn (v.), emit (v.),

pollution (n.), regulations (n. pl.), evaporation (n.)

2. [IpaBHABHO NPOYHTAHTE HHTEPHAIlHOHAABHBIE CAOBA H JAaHTE HX
PYCCKHH 3KBHBAaA€HT. BRINHIINTE C MIepeBOAOM NMOAYEPKHYTHIE
caoBa. IlocMOTpHTE HX 3Ha4Y€HHE B CAOBape H BBIyYHTE HX.

hydroxide [har'droksaid], sulphite ['salfait], sulphide ['salfaid], ion [‘aion],

lignin [lignin], emission [1'mif(e)n|, component [kom'pavnont|, buffer ['bafg]

3. IlepeBeauTe caoBa, o6pazoBaHHBIE C NpePHKCAMH H30BITOYHOCTH
over-, super-, hyper-, ultra-, extra-, multi-, 1 npedpukcamu
HeAOCTaTOYHOCTH under-, sub-.

overcooked, oversize, multistage, suboperation, undercooked,

supercalendering, underestimate, suboptimal, overheating, multicylinder,

extraordinary

4. TlepeBeaAuTE CAOBA, YYHTHIBasA 3Ha4Y€HHE CAOBOOOpa30BaTEABHBIX
JA€MEHTOB.

contribute (v.), contribution (n.)

reduce (v.), reduction (n.)

pollute (v.), pollution (n.)

vapour (n.), evaporate (v.), evaporation (n.)

5. IIpounTaiiTe H IIepeBeAHTE CAOBOCOYETAHHSI.

chemical recovery system, lignin molecule, basic building block
component, kraft liquor recovery system, highly unpleasant smelling
sulphur compounds, pollution regulations, groundwood process, lignin
reaction products, evaporation techniques, recovery boiler

6. IlepeBeauTe NIPEAAOKEHHS, OOpalllass BHHMaHHE Ha CAOBa
with (prep.) - ¢, which (pron.) - KoTOopBIH.
1) Each of paper products requires certain unique properties which
must derive from the raw material.
2) The chips are integrated with white cooking liquor.



3) The sizing materials are usually starch solutions which are applied
as the web is passed between two rollers.

4) The final moisture content of the paper is about 5% — the average
moisture content at which paper is in equilibrium with the
atmosphere.

5) One of the limiting factors in the rate of evaporization is the speed
with which the water vapour can be removed.

7. IlepeBeAHTE NMPEAAOKEHHS, YYHTHIBask 3HA4E€HHE CAOBA

number (n.) - yHcA0, HOMep, a number of — psaa, HeCKOABKO.

1) The only way to increase the strength of the sheet of paper is to
increase the number of bonds between fibers.

2) Since their introduction in 1950s, the coaters have gone through a
number of improvements.

3) A great number of properties and characteristics of paper and
paperboard products are related to their manufacture and use.

4) These drum barkers can handle a large number of logs.

5) Dividing the weight of the stock by the number of reams gives us the
weight per ream.

6) This coater does a number of operations: it meters the coating,
smoothes it and then applies it on the web.

8. IlepeBeaHTe NPEAAOKEHHS, YYHTBIBas NepeBox -ing ¢dopm (cMm.

IIpusoxenue 2, Taba. I1 2.5, IT 2.6, I1 2.7).

1) The sodium sulphide provides sulphur to react with the lignin
building blocks, making them more soluble.

2) Mechanical pulping can be achieved by grinding or refining.

3) The chips settling down through the digester, the liquor begins to
penetrate them.

4) Maintaining a constant load on the stone is important.

5) To determine the relative amount of coating it is necessary to know
the consistency of the stock being refined.

6) Foam flotation processes operate on low consistency stock
suspension, with the ink being collected by the foam and removed
from the fibers.

7) When making papers for communication we are interested in how
well the paper will be able to carry the message and display it to the
reader.

9. IIpoynTaliTE H NMEPEBEAHTE TEKCT.
Pulping chemistry and properties (1)

The groundwood process removes the fibers from the tree by
mechanical method completely: barked logs are held against an abrasive
stone, which tears the fibers from the log, and water is used to wash the
fibers from the stone.

The opposite method is represented by the full chemical process in
which the fibers are removed completely by chemical means. The full
chemical processes, kraft and sulphite, remove the fibers from the wood



by dissolving the lignin that holds them together in the tree. The
mechanical pulp will be weaker and less permanent and will require more
energy to produce, while the chemical pulp will be the opposite. There are
many pulping processes that use a combination of chemical and
mechanical energy and produce pulp with intermediate properties.

Kraft pulping

The Kraft pulping process has become the most common process for
the production of full chemical pulp. The reasons are: 1) the strength of
pulp, 2) the versatility of the process: it can handle a wide range of raw
materials and 3) the ready availability of a chemical recovery system.

The chemistry of the Kraft process can be summarized in the
following manner: the sodium hydroxide contributes to the reduction in
size of lignin molecules or breaks the lignin down into basic building block
components. The sodium sulphide contributes to the maintenance of the
desired pH level and helps to buffer the reaction of the caustic with the
wood to prevent or reduce damage to the pulp. The sodium sulphide also
provides sulphur to react with the lignin building blocks making them
more soluble. Both the caustic and sodium sulphide contribute sodium
ions which help in removal of the lignin reaction products from the wood.

After the pulping operation, the spent cooking liquor is removed from
the pulp and burned to recover the cooking chemicals. The Kraft liquor
recovery system consists of first thickening the spent liquor (black liquor)
through several evaporation techniques, and subsequent burning of the
thickened liquor in the recovery boiler. The burning takes place under
both oxidizing and reducing atmospheres.

One of the disadvantages of the Kraft process is that small amount of
highly unpleasant-smelling sulphur components are emitted. Kraft pulp
mills have to control these emissions. These emissions comply with air
pollution regulations.

10. OTBeThTE Ha BONIIPOCHI.
1) How does the groundwood process remove the fibers from the tree?
2) How are the fibers removed from the wood by chemical processes?
3) What is the difference between mechanical and chemical pulps?
4) Why has the Kraft process become the most common chemical

process?

5) What part does the sodium hydroxide play during the Kraft process?
6) What is the role of the sodium sulphide in the Kraft process?
7) What does the Kraft liquor recovery system consist of?
8) What is one of the disadvantages of the Kraft process?

11. 3amMeHHTe NPONYCKH HYKHBIMH -ing ¢opmamu (smelling,
making, holding, oxidizing, reducing, being emitted) u nepeBenuTe
NpenAOKEeHHA.

1) The lignin ... the fibers together is dissolved by some chemicals.

2) The sodium sulphide makes the sulphur to react with the lignin ... it
more soluble.

3) The burning of the thickened liquor takes place under ... and ...
atmospheres.



4) Unpleasant ... sulphur compounds ... during the chemical process,
the Kraft pulp mills have to control these emissions.

12. IlepeBeaHTe TEKCT MHCHBMEHHO CO CAOBapEM.

The Kraft process is basically an alkaline cook, with sodium
hydroxide being the primary cooking chemical. The first alkaline process
was called the soda process and produced pulp by cooking chips in a
sodium hydroxide solution with a pH of about 12. The wood, when it is
cooked, will release acids into the cooking solution to reduce the pH
during the cooking process. The NaOH can enter into several different
reactions with the wood. If the pH is decreased during the cook, the result
will be degradation of the cellulose and loss of pulp quality. This quality
reduction can be counteracted by increasing the initial caustic
concentration in the cooking liquor. However, too high a concentration of
NaOH at the beginning of the cook can also be harmful to the chips. The
solution to the problem was found through using sodium sulphite (NaS)
which functions as a buffer or caustic donor.

YPOK 10

1. BEINHIIHTE H3 CAOBapsi CACAYIOILIHE CAOBA C TPAaHCKPHIUHEH H
nepeBoAOM. 3alIOMHHTE HX NPOH3HOLIEHHE H 3Ha4YEHHE.

similar (a.), pressure (n.), cooking (n.), acid (n.), waste liquor (n.), thicken

(v.), scale (n.), plug (v.), considerably (adv.), favour (v.), decline (n.),

cooking liquor (n.), recovery (n.)

2. IIpaBHABHO NIpOYHTAHTE HHTEPHAIIHOHAABHbIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaA€HT. BhImHIINTe MOAYEPKHYThIE CAOBA.
ITocMOTpHTE HX 3HaYE€HHE B CAOBape H BBIYYHTE HX.

sulphur dioxide ['salfo dar'vksaid], calcium ['keelstom], ammonia [o'mounj9],

operation [ pp(e)reif(e)n], stationary ['sterfnori|, period ['proriad], suspension

[ses'penf(o)n], sort [so:t], sodium hypochlorite ['sovdjom 'harpo'klo:rart]

3. IlepeBeanTE OAHOKOPEHHBIE CAOBA, HCXOAA H3 3HAYEHHH
CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

cook (v.), cooking (n.), cooking liquor

dissolve (v.), solution (n.), soluble (a.)

burn (v.), burning (n.)

permanence (n.), permanent (a.)

similar (a.), similarity (n.)

4. IlepeBeauTE NPEAAOKEHHSA, YYHThIBasA 3Ha4YEeHHE CAOBA
only (a.) - exmHCcTBeHHBbIH (the only); (adv.) - ToaBKO.
1) If the ink is adhering only to the coating, the ink can simply be
wasted off (ynaanTs u3) the paper.
2) Chemical and mechanical pulps differ not only in the properties of
the pulp but also in the yield of the operation.



3) Strength difference is not the only reason for preferences for Kraft
pulping.

4) The only solution is to wait that the cost of virgin pulp falls.

5) The only technique of deinking at this mill is foam flotation.

6) The chemicals not only help to break up the paper, but also help to
disperse the ink.

7) Groundwood and secondary fiber pulps frequently receive only one
stage bleach.

5. IIpounTaiiTe H IepeBeAHTE CAOBOCOYETAHHSI.
calcium ion, waste pulping liquor, sulphite pulping operations, recovery
problems, steam pressure, storage facility, stone groundwood, size press

6. IlepeBenuTE NPEAAOKEHHS, YYHTBIBAasA 3HAYEHHSA CAOBA
function (n.) - pyukuns, (v.) - aeiicrBoBaTs, to be function of -
3aBHCETH OT.

1) Heating the chips and the inside of the digester is an important
function of the presteam operation.

2) The peroxide stage is suited to high consistency because the peroxide
still functions well when released as a gas in the bleach tower.

3) The number of dryers needed is a direct function of the amount of
waters that must be evaporated.

4) The wet strength agent functions in the web to protect the bonding
and helps to hold the fibers together when the web is wetted.

5) The functions of mechanical refining can be combined into one, that
of promoting bonding in the sheet.

7. IlepeBeAHTE NMPEAAOKEHHA, YIYHTHIBas 3HAYEHHE
MHorodyHKIIHOHaABHOTO caoBa “that” (cm. [Ipuaoxkenue 2,
Taba. IT 2.15).

1) The properties of the sulphite pulp are quite different from those of
the Kraft pulp.

2) Within each operation there are several parallel routes that may be
taken.

3) The fibers of the sulphite pulp make paper that is softer and
smoother than that from Kraft pulps.

4) The pressure that develops in the digester may become greater than
that due only to steam pressure.

5) The quality of the pulp produced by these operations is similar, but
not identical to that of stone groundwood.

8. IlepeBeAHTE NPEAAOKEHHA, YYHTHIBasA NepeBoa HHPHHHTHBA B

pa3HbIX PyHKRuHAX (cMm. [IpuaoxkeHue 2, Tada. I 2.8).

1) Many different forms of machines are used to produce different
grades of paper.

2) There are basically two results to be obtained from refining: cutting
and fibrillation.

3) The high yield process uses chemical treatment and some
mechanical treatment to liberate the fibers.

4) It is necessary to maintain a storage facility to ensure continued
operation.



5) To ensure a continuous flow of pulp for the subsequent operation it
is generally necessary for a mill to have several digesters.

6) To ensure a continuous flow of pulp is the main aim of the mill.

7) To heat the digester and to load the chips is necessary during the
cooking process.

8) The first coater to be used is the size press.

9) The final benefit to be obtained from pigmented coating is a possible
improvement in gloss.

9. IIpoynTalTE H NMEPEBEAHTE TEKCT.
Pulping chemistry and properties (2)

Sulphite pulping

The sulphite pulping process is completely opposite to Kraft pulping
in some ways and similar in others. They are similar in the use of high
temperatures and pressures during cooking and in the use of sulphur
compounds to help remove the lignin. The sulphite process uses sulphur
dioxide (SO2) dissolved in water to produce an acid condition to help break
down the lignin. The cooking liquor is processed by burning sulphur in a
controlled atmosphere to produce sulphur dioxide, which when dissolved
in water forms a weak acid which will react with the lignin. The reaction
not only breaks the lignin into smaller parts, but also forms molecules
called lignosulphonic acids. These acids can be dissolved from the wood.

Calcium was originally the preferred base because of its low cost and
availability. However the presence of the calcium ion in the waste liquor
causes problems. After cooking, the waste pulping liquor is thickened by
evaporation until it is thick enough to burn. The burning can be
controlled to give back original chemicals which can be used to make new
pulping liquor. However the calcium can cause scale and can plug pipes
quickly. Newer sulphite operations are being built to use sodium,
magnesium or ammonia as the base with fairly good results.

The properties of the sulphite pulp are also quite different from those
of the Kraft pulp. The fibers produced are considerably whiter and are
used directly in paper or board applications where high brightness is not
needed. The fibers can also make paper that is softer or smoother than
that from Kraft pulp. The other factor is that sulphite pulping operations
leave behind fibers that have more pure cellulose in them. If the pulping
operation is followed by bleaching, the resultant pulp is brighter and
purer than Kraft pulp and will give paper greater permanence than Kraft.
Because of the potential pollution and recovery problems, however,
sulphite pulp is less favoured than Kraft and is in decline as a major
pulping operation.

10. OTBeTHTE Ha BONPOCHI.
1) What are the sulphite process and the Kraft process similar in?
2) How is the lignin broken down during the sulphite process?
3) How is the cooking liquor prepared during the sulphite process?
4) Why is calcium replaced by sodium, magnesium or ammonia in the
newer sulphite operations?



5) What are the properties of the sulphite pulp compared to the Kraft

pulp?
6) Why is sulphite pulp less favoured than Kraft pulp?

11. 3aKOHYHTE NPEAAONKEHHSI, HCIIOAb3Yysl HYKHBIE OOCTOATEABCTREA
IleAH, BbIpaxkeHHbIe HHPHHHTHBOM.
1) The sulphite process uses sulphur dioxide dissolved in water ...
2) The burning of the waste liquor can be controlled ...
3) Original chemicals can be used ...

a) to make new pulping liquors.
b) to produce an acid condition to help break down the lignin.
c) to give back original chemicals.

12. 3amMeHHTe NPONYCKH HYKHOH mpudyacTHoH ¢opmoii (followed,
pulping, resultant, dissolved, thickened, being built).
IIpenAoxkeHHA NMepeBeoHTE.

1) Sulphur dioxide when ... in water forms a weak acid.

2) After cooking, the waste ... liquor is ... by evaporation.

3) Newer sulphite operations are ... to use sodium or ammonia as the
base.

4) If the pulping operation is ... by bleaching, the pulp is brighter than
Kraft pulp.

13. IlepeBenHnTe TEKCT MHCHMEHHO CO CAOBap€EM.

The coating mill has a separate department or area, where the
coating is prepared. Each mill must develop its own system and
equipment based on the grades to be produced and the types and
complexity of raw materials to be processed. Pigment dispersions must be
prepared, unless they are purchased in the slurry form. If soluble
adhesives are to be used, there must be equipment for their preparation.
Once ready for use, the two must be metered together, blended, screened,
stored and pumped to the application system. The simplest system could
be tanks to receive and store slurry pigments and latex emulsions; more
complex systems need adhesive cooking equipment and perhaps several
tanks for pigment dispersion as well as storage tanks for these ingredients
after they are prepared.

YPOK 11

1. BEINHIIHTE H3 CAOBapsi CACAYIOILIHE CAOBA C TPAHCKPHIIIHEH H
nepeBoAoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYE€HHE.

batch pulping (n.), chip (n.), continuous pulping (n.), carry out (v.),

sequential (a.), feed (fed, fed) (v.), load (v.), digester (n.), conclusion (n.),

empty (v.), fill (v.), blow (v.), bin (n.), supply (n.), storage (n.), lid (n.), chute

(n.), bridging (n.), valve (n.), dump (v.)



2. [IpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBAaA€HT. BRINHIINTE NOAYEPKHYTHIE CAOBA.
ITocMOTpHTE HX 3HaY€HHE B CAOBape H 3alIOMHHTE HX.

tank [teegk], mount [maovnt], distributor [dis'tribjots], condensate

[kon'densert], rotation [rov'teif(o)n], integral [intigr(s)l], chlorine ['klorin],

peroxide [pe'rpksaid]

3. IIpounTaliTe pAAbl OLHOKOPEHHBIX CAOB. [lepeBenuTe HX, HCXOAS
H3 3HAYE€HHS CAOBOOOpPa30BATEABHEIX 3A€MEHTOB.

charge (v.), discharge (v.)

conclude (v.), conclusion (n.)

screen (n.), screen (v.), screening (n.)

steam (n.), presteam (v.), presteaming (n.)

dilute (v.), dilution (n.)

moist (a.), moisture (n.)

4. IIpouynTalTe H NEpeBeAHTE CAOBOCOYETAHHS.

biological oxygen demand, chip bin, chip storage area, level filling, chip
stream, pulping operation, cooking room floor, liquor supply system, chip
distributor, moisture content

5. IlepeBeaHTE NPENAOKEHHSI, YIHTHIBasA 3HA4Y€HHE NPEAAOTOB

for — naa, B TedyeHnune u from - ot, u3.

1) All paper products are made from fibers which must be removed from
the raw materials.

2) Following these simple steps may suffice for the making of simplest
grades of paper.

3) The initial material for paper manufacturing may be anything from
logs to wastepaper.

4) Mechanical methods for pulping or liberating fibers produce slightly
yellow paper.

S) Most grades of paper and paperboard are made from a blend of
different pulp types.

6) The oldest machine for making lightweight paper is the fourdrinier.

6. [lepeBeaAuTE NPEAAOIKEHHSI, YIHTHIBass OCOOEHHOCTH II€epeBoAa

uHpuHuTHBA (cM. [IpHAOKEeHHE 2, TabA. IT 2.8).

1) The mat is pressed and dried to complete the transformation of
paper.

2) The stock to be washed is introduced into a tank under the washing
drum.

3) The deinking operation begins in the pulper with the selection of the
chemicals to be added there.

4) There is a need to modify the physical shape of the web to suit the
consumer’s need by rewinding or sheeting.

5) Many forms of paper can be reused, but each requires a slightly
different treatment to be used effectively.

0) It is the goal of refining to break down the ordered structure of the
fiber, to expose more hydroxyl groups for bonding.



7. TlIpouynTaliTe H NepeBeAUTE TEKCT.
Batch pulping (1)

Methods for cooking the chips can be divided into two basic types of
operations: batch and continuous. As the names imply, the batch
operations are carried out as sequential cooking steps and the continuous
are carried out in a special tank that allows the chips to be fed in at one
end and cooked pulp to be discharged at the other.

For the batch operation the chips are loaded into a tank called a
digester. The digester is sealed; the cooking liquor is charged into the
digester, the pulping operation is carried out, and at the conclusion of the
cook, the digester is emptied and refilled for the next cycle. To ensure a
continuous flow of pulp for subsequent operations, it is generally
necessary for a mill to have several digesters usually mounted side by side
on the digester or cooking room floor and operated with one chip supply
and one liquor supply system.

The chips are delivered to the chip bin from the chip storage area
following the necessary screening operations. When it is necessary to
charge, or fill, a digester, the lid is removed from the digester, the chute
placed in position to fill it and the chips dumped into the digester. It is
desirable to use a chip distribution to spread the chips out to ensure level
filling of the digester and prevent bridging or formation of dome-shaped
piles in the digester.

It is necessary for the chips to be presteamed to heat them or to
increase their moisture content. Presteaming can easily be accomplished
in the digester by opening the steam valves leading to it and blowing
steam in among the chips. Presteaming can also be accomplished during
the loading cycle by blowing the steam into the chip stream as it is being
loaded into the digester.

Heating the chips and the inside of the digester is another important
function of the presteaming operation. If, for example, a load of cold chips
is put into cold digester and steam or hot liquor is pumped in, the steam
will condense and dilute the cooking liquor. Therefore it is desirable to
have some means of removing condensates from the digester before the
cooking liquor is added.

8. OTBeTHTE Ha BOIIPOCHI.
1) What are the batch process and the continuous process of cooking
the chips?
2) Where is the pulping operation carried out?
3) How is the process of pulping carried out?
4) Why is it necessary to have several digesters at a mill?
5) How are the chips delivered in the digester?
6) Why is it desirable to use a chip distributor?
7) What is the function of the presteaming operation?

9. B caeaymolleM pAAYy HaHAUTE IIapbl CAOB, IPOTHBOIOAOXHEIX IIO
3HA4YEeHHIO.

to fill, to discharge, to empty, continuous, batch, to charge, hot, cold, to

ensure, to prevent



10. B caeaymoueM psiay HaHAHTE Napbl CAOB, ODAH3KHX IIO
3HA4YEeHHIO.
to feed, moist, to remove, to load, wet, to displace

11. IlepeBenHuTe TEKCT NIHCHBMEHHO CO CAOBapéE€M.

The water used in the papermaking process becomes high in
biological oxygen demand (BOD) and suspended solids and must be
treated before discharge into a receiving stream (rivers, lakes etc.). Water
quality regulations restrict the pollutants that a mill can discharge. Since
raw, untreated wastewater from a mill normally far exceeds permitted
levels of pollution, as much as 90% of the pollutants have to be removed
before discharging. Naturally, the first step in controlling effluent
discharge is to reuse as much of the wastewater as possible. However
there are limitations on internal reuse, so most mills have extensive
primary and secondary wastewater treatment plants. Primary treatment
consists of removing suspended solids by settling in a clarifier. Secondary
treatment to remove organic materials or BOD is normally done by
treating the effluent with oxygen in large basins. The oxygen, along with
bacteria, oxidizes the organic materials, thus lowering the BOD.

YPOK 12

1. BIMHIIHTE H3 CAOBApA CAEAYIOLIHE CAOBA C TPAHCKPHIIHEH H
nepeBoAOM. 3alIOMHHTE HX IPOH3HOLIEHHE H 3Ha4YEHHE.

heat (n.), dilute (v.), external (a.), accomplish (v.), plate (n.), arrangement

(n.), heat exchanger (n.), return (v.), release (v.), additional (a.),

accumulate (v.), secure (v.), associate (v.)

2. IlepeBeauTe psaabl CAOB, oOpallass BHHMaHHE Ha 3HAYEHHE
CAOBOOOPA3yHOIIHX SA€EMEHTOB.

loss (n.), lose (v.)

heat (v.), heater (n.), heating (n.), heat exchanger (n.)

accomplish (v.), accomplishment (n.)

arrange (v.), arrangement (n.), range (n.)

desire (v.), desirable (a.), undesirable (a.)

remove (v.), removal (n.)

give (v.), give off (v.)

add (v.), addition (n.), additional (a.)

3. IlepeBeauTE CAOBOCOYETAHHA.

chip structure, screen plate, digester wall, external liquor heating, average
chip size, sulphur dioxide gas.



4. IlepeBeAHTE NMPEAAOKEHHS, YYHTHIBasA 3HAYEHHE CAOKHBIX
coro30B: as well as — Tak Xe Kak, as long as — moka, as soon as —
KaK TOABKO.

1) The penetration of water into the web is dependent on the pore
structure of the web as well as on the contact angle of the liquid and
the fiber surface.

2) Rivers have been used to transport logs to the mill almost as long as
there have been mills.

3) The volatile gases carry with them undesirable odors as well as
harmful elements.

4) It is possible to monitor the chips going in as well as the liquor
recirculating through the heater.

5) As long as the incoming materials are maintained at the desired
levels, the output will remain constant.

6) The concentration of dye in the whitewater varies with the amount
used as well as the type of the dye.

7) As soon as the web contacts the hot dryer, water will be evaporated
from the web’s surface.

5. IlepeBeAHTEe NpPEeAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH IepeBoaa

uHpuHuTHBA (cM. [IpHAOKEeHHE 2, TabA. IT 2.8).

1) It may be necessary to introduce steam to complete the blowing of
the chips from the digester.

2) The logs need to be reduced to small chips to allow the cooking liquor
to penetrate the fibers and dissolve the lignin.

3) To better understand this behaviour of the fibers, it is desirable to
study the structure and nature of the fiber.

4) It is possible to bleach the groundwood pulp to improve the
whiteness of the paper to be produced.

5) The first phase of drying operation is to raise the material to be dried
to the evaporation temperature.

6. IIpouynTaliTe H NepeBeAHTE TEKCT.
Batch pulping (2)

When the digester is filled, the chute is removed and the lid placed
on the top of the digester. The lid is usually a steel flange which is secured
to the top of the digester. The cooking liquor can then be pumped into the
digester. Usually, however, there will be not enough heat present in the
liquor to make the entire digester and load of chips hot enough to carry
out the cooking operation. Therefore it is necessary to heat the digester
and its load during the cooking process. Steam can be used to heat the
digester; however, the steam will dilute the liquor. Therefore it is desirable
in many cases to resort (mpubernyTh K) the external liquor heating.
External liquor heating is accomplished by an arrangement of screen
plates in the digester wall to allow the removal of liquor without loss of
any of the chips. The liquor is then pumped to a heat exchanger, which
will heat the liquor to a desired temperature and return it to the digester.

During the cooking operation the temperature in the digester will rise
to the desired degree and then the heater will be cut off or stopped.



Increased temperature in the digester will cause the chips to give off
steam and other gases which will contribute to an increase in pressure
inside the digester. The pressure that develops in the digester may become
greater than that which would normally be associated with the
temperature due only to the steam pressure. This is especially true in the
sulphite process, where sulphur dioxide is present in solution in cooking
liquor. Since sulphur dioxide is less soluble in hot cooking liquor than in
cold, when the temperature of the cooking liquor is increased, sulphur
dioxide gas is released and must be removed from the digester. Sulphite
pulping operations therefore will have additional tanks, which are used to
accumulate this sulphur dioxide gas as it is released from the digester.

The temperature and time used in the digester vary greatly with the
type of process and type of wood being cooked, as well as with strength, or
amount of cooking that is desired.

7. OTBeThTE Ha BONIPOCHI.
1) How is the digester closed after filling?
2) Why is it necessary to heat the digester during cooking process?
3) How is the cooking liquor heated?
4) What contributes to an increase in pressure inside the digester?
5) Why is it necessary to have additional tanks in sulphite pulping

operations?

6) What do temperature and time in the digester vary with?

8. U3 naHHOroO paza NoAbepHTE NMapPhl CAOB C IPOTHBOIOAOKHBIM
3HaYEeHHEeM.

to thicken, to release, to heat, to accumulate, to dilute, to cool, desirable,

to heat, undesirable

9. U3 maHHOrO psAAa NoAOEpHTE Maphbl CAOB, ODAH3KHX IO 3HAYEHHIO.
to carry out, to associate, to cut off, to realize, to stop, to relate

10. IlepeBenuTe TEKCT NMHCHMEHHO CO CAOBapéEM.

It must be remembered that the main purpose of the cooking
operation is to cause the liquor to penetrate the chips, dissolve the lignin
and break down the chip structure. The liquor penetrates the chips
partially by capillary action, but also due to the pressure that exists in the
digester. As the cooking chemicals penetrate the chips, they react with the
lignin in the chip or in the fiber walls and also with the cellulose in the
fibers. If the cooking cycle is not allowed to last long enough, the chips
will not be completely cooked. If, on the other hand, the cooking cycle
lasts too long, considerable degradation of the fibers will result. It is also
possible than an overcooked pulp will become too darkly colored.

If we feed the digester a mixture of large and small chips, some chips
in the mixture will be so large, that they will be never completely cooked.
The time, temperature and cooking liquor concentration therefore must be
designed to suit the average chip size in the digester.



YPOK 13

1. BEINHIIHTE H3 CAOBapPsI CACAYIOILIHE CAOBA C TPAHCKPHIUHEH H
nepeBoAOM. 3alIOMHHTE HX IPOH3HOLIEHHE H 3Ha4YEHHE.

keep (kept, kept) (v.), maintain (v.), bottom (n.), push (v.), blowtank (n.),

blowchest (n.), impingement (n.), drain (v.), volatile (a.), odor (n.),

conversion (n.), knot (n.), washer (n.), facilitate (v.), fuel (n.), mesh (n.)

2. [lepeBeauTE PAABI CAOB, OOpaliass BHHMaHHe Ha 3HAYE€HHE
CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

tank (n.), blowtank (n.)

drain (v.), drainage (n.)

convert (v.), conversion (n.)

wash (v.), washer (n.), washing (n.)

impinge (v.), impingement (n.)

maintain (v.), maintenance (n.)

3. IlepeBeauTE CAOBOCOYETAHHS.
large mesh wire screen, batch type operation, pulp washer, waste liquor
furnace

4. IlepeBeAHTE NPEAAOKEHHSI, YYHTHIBAasA 3HAUEHHE HAPEYHH:
therefore — mosTomy, accordingly — coorBeTcTBeHHO, however -
oxHako, furthermore — kpome Toro, thereby - Trem camseIm.

1) The softwood has longer fibers and therefore facilitates the
production of stronger paper.

2) However, the longer fibers of the softwood may also be larger in
diameter and thereby produce the paper that will be rough on the
surface.

3) Each tree forms its own type of cells. However, the difference between
some species is too small to affect the properties. Therefore we group
wood fibers in two major categories: hardwood and softwood.

4) The paper term “opacity” is an indication of the degree of
opaqueness. Accordingly, opacity is expressed as a percentage.

5) Cotton fibers give paper strength and permanence and therefore are
valuable for use in money paper.

6) The tree produces different forms of fiber. Furthermore, hardwoods
and softwoods contain different types of fibers or cells.

5. [lepeBeaHnTE NMPEAAOKEHHS, YIHTHIBAasI OCOOEHHOCTH II€epeBoAa

HHPHHHUTHBHEIX 000pOoTOB (cM. IIpuAokeHHE 2, TabA. IT 2.9).

1) The manufacturer wants the machine to produce a uniform web with
uniform specific properties.

2) Wood fibers are well known to consist of cellulose.

3) Refining that leads to fibrillation is seen to have mixed effects on the
paper.

4) The pulper is more likely to be operated as a batch operation.

5) The fibers of sulphite pulp can be said to be cream coloured.

6) Too high concentration of NaOH at the beginning of the cook proves
to be harmful to the chips.



7) Pulp mill operations are considered to operate 24 hr/day without
interruption.

6. IIpounTaiiTe H NepeBeAHTE TEKCT.
Batch pulping (3)

When it is time to finish cooking, the top lid of the digester is kept in
place maintaining the pressure inside the tank. The low valve on the
bottom of the digester can be opened and the pressure inside the digester
is then used to push or blow the cooked chips from the digester through
the pipe and into the blowtank. The combination of release of pressure
from the digester and impingement on the wall of the blowtank breaks
down the chips into individual fibers. As the chips blow from the digester,
it may be necessary to introduce steam to complete the blowing of the
chips from the digester or it may be necessary to add waste cooking liquor
to flush (cmprTh) the remaining chips from the digester. When the digester
is emptied, the lid is removed and the next cooking cycle may begin with
the loading of new chips in the digester.

The blowtank originally was an open tank with porous bottom to
allow the spent cooking liquor to drain through the pulp. The use of an
open blowtank presents a considerable pollution problem. Since the pulp,
when it is released from the pressure of the digester to the atmospheric
pressure, will flush off steam and undesirable volatile gases, the volatile
gases will carry with them odors as well as chemicals. The batch type
operation of a blowtank that subjects it to large blasts of pressurized
chips has led to pollution problems and has been one of the contributing
factors to the conversion from batch to continuous pulping by many
industries.

The pulp goes from the blowtank through a screen to remove knots
and uncooked chips and on the pulp washer. The screen used in this
position can be drilled plate or a large-mesh wire screen usually vibrated
to facilitate passage of pulp and remove the oversize material from the
surface. The knots, chips and uncooked pieces of wood removed from the
stock on the screen can be either sent through the digester again or used
as a fuel in the waste liquor furnace.

7. OTBeThTE HAa BONIPOCHI.

1) How is the removal of the cooked chips carried out when the cook is
finished?

2) Where are the cooked chips blown from the digester?

3) What process takes place during the removal of the cooked chips
from the digester?

4) What is used in order to complete the blowing of the chips from the
digester?

5) What did the blowtank represent originally?

6) Why did many industries replace the batch pulping by the
continuous pulping?

7) Where does the pulp go from the blowtank?

8) Where can the uncooked chips and knots be reused?



8. 3amMeHHTe NPONYCKH HyxXHbIM caoBoM (facilitate, knots, odor,
washer, the impingement, drains) 1 nepeBeanTE NIpEAAOKEHHA.
1) ... on the wall of the blowtank breaks down the chips into individual
fibers.
2) The spent cooking liquor ... through the pulp.
3) The volatile gases carry with them ... as well as chemicals.
4) The pulp goes through a screen to remove ... and on the pulp ... .
S) The screen is vibrated to ... the passage of pulp.

9. IlepeBeAHTE TEKCT IIHCBMEHHO CO CAOBapéM.

The coating method used is largely dependent on the grade of paper
or paperboard being produced. The speed at which the machine must be
run to be economically competitive is also important, as is the effect that
the application system may have on the surface of the coating. The
coating operation may be performed on the paper machine with the coater
being an integral part of the machine, or it may be an off-machine
operation.

All application systems need to perform three related functions: 1)
the coating must be applied uniformly to the entire surface of the web,
leaving no uncoated areas; 2) the amount of coating on the surface must
be metered to ensure that it is the desired thickness; 3) the surface
should be made as smooth and uniform as possible. Some coaters are
designed to combine all of these functions.

YPOK 14

1. BIMHIIHTE H3 CAOBApA CAEAYIOLIHE CAOBA C TPAHCKPHIIHEH H
nepeBoAOM. 3alIOMHHTE HX IPOH3HOIIEHHE H 3HaY€HHE.

waste (n.), drum washer (n.), wire (n.), stock (n.), pad (n.), shower (n.),

locate (v.), mix (v.), offset (v.), spray (v.), displacement (n.), countercurrent

(n.), continuous (a.)

2. [lepeBeauTE PAABI CAOB, OOpallass BHHMaHHEe Ha 3HAYE€HHE
CAOBOOOpa30oBaTEABHBIX 3A€MEHTOB.

screen (n.), screen (v.), screening (n.), screener (n.)

rotate (v.), rotation (n.), rotary (a.)

locate (v.), location (n.)

mix (v.), mixture (n.), mixer (n.)

part (n.), partial (a.)

continue (v.), continuous (a.)

flow (n.), flow (v.), counterflow (n.)

3. IlepeBeanTE CAOBOCOYETAHHA.

white water balance, waste treatment plant, typical stock washing
operation, rotary drum washer, drum surface, displacement washing,
counterflow washing principle



4. IlepeBeAHTE NMPEAAOKEHHS, YYHTHIBasA pa3HOe 3HAYEHHE CAOBA

time - 1) Bpemsa; 2) pas.

1) The invention of the paper in 105 A.D. is recorded as the first time
when the present method of fabrication was used.

2) Titanium dioxide costs about 10 times as much as clay.

3) As light passes through the sheet of paper, it is scattered every time
it passes from the air into the fiber.

4) The worker repeated the operation many times.

S) The chips at this time are fully cooked and can be washed in the
digester.

6) The temperature and time used in the digester vary greatly with the
type of process.

7) The time for the Kraft cook is shorter than that for the sulphite pulp.

8) The time, temperature and cooking liquor must suit the average chip
size in the digester.

9) It is impossible to form the entire web at one time and still keep the
layers separated.

5. IlepeBeAHTEe NpPEeAAOKEHHSI, YIHTHIBassi OCOOEHHOCTH II€epeBoAa

HHPHHHUTHBHEIX 000poTOB (cM. IIpuaokeHHE 2, TabA. IT 2.9).

1) Longer fibers are more likely to clump together and to cause wild
formation.

2) The pulp bleached with a final peroxide stage is less likely to yellow
later.

3) Bleaching is said to perform two functions: it removes lignin from the
fibers and purifies the stock.

4) Mechanical pulps are not likely to be sole pulp used, they are
blended with stronger whiter grades.

5) Cloth paper is said to have been made thousands of years ago in
South and Central America.

6) As the less industrialized nations become more developed, the
demand for paper is expected to grow.

7) They consider the fibrils of the outer secondary cell wall to be laid
down in a crisscross pattern.

6. [IpounTaliTe H NEepeBeAHTE TEKCT.
Pulp washing

Following the cooking and screening operations it is necessary to
remove the waste liquor from the stock to produce high-quality pulp. A
typical stock washing operation is the following. The rotary drum washer
is designed such that the stock to be washed is introduced into a tank
under the washing drum. The water of the stock passes through a wire
screen on the surface of washing drum causing a pad of fibers to build up
on the drum surface. The pad of fibers is raised up out of the tank by the
rotation of the drum and washed further by showers located above the
drum. The washed stock can be removed from the drum surface, mixed
with water and pumped on to the next operation. The vacuum drum is
divided into sections to allow the use of a partial vacuum inside the drum.
The vacuum must be increased, as the thickness of the pad increases. As



the drum continues to rotate, the vacuum may continue to remove water
from the bottom of the pad as showerwater is being sprayed on the top.
Such operations are called displacement washing. The water in the pulp is
displaced by the cleaner water from the showers.

The counterflow washing principle is the following. The dirtiest stock
is introduced into the first washer and is washed with the dirtiest water,
which was obtained from the washing operation in the second washer.
The countercurrent flow of washwater and the stock allows us to minimize
the amount of fresh water required, and also increases the concentration
of the chemicals in the wastewater removed from the first washer.

From this point in the treatment of the pulp, there is no difference
between batch and continuous cooking operations.

7. OTBeTHTE HAa BONIPOCHI.
1) What is the aim of the washing operation?

)
)
) Where does the water of the stock pass through?

) How is the pad of fibers raised up out of the tank?

) Where does the washed stock go from the drum washer?
) How can the vacuum in the drum be regulated?

) What is the aim of the counterflow washing?

8. H3 maHHOro psza noaOepHTE NMapbl CAOB, ODAH3KHX ITO 3HAYEHHIO.
spent liquor, stock, counterflow, waste liquor, countercurrent, pulp

9. U3 maHHOrO pAAa NOAOGEPHTE Naphl CAOB, IPOTHBOIOAOXKHBIX IIO
3HAYEeHHIO.

top, open, complete, bottom, batch operation, close, partial, continuous

operation

10. IlepeBenHuTe TEKCT IMIHCHMEHHO CO CAOBapéE€M.

The management of the whitewater balance on the wet end of the
machine is extremely important to the economic success of the mill. The
material balance also emphasizes the dependence of the industry on an
adequate water supply. The location selected for a mill must have water.
Fibers can be shipped in from other locations, but there must be water at
the mill site. Even with the large amount of water needed in the wet end of
the machine the total consumption of the mill will be below that level due
to recirculation within the mill. The actual amount of water required
depends on how well the water is reused in the mill and what other
operations are performed there, such as pulping, bleaching and coating.
Based on 1972 average figures, a mill making 100 tpd of paper would
recirculate about 6 million gallon per day (gpd) through the headbox and
requires about 2 million gpd of fresh water and sends a similar volume to
the waste treatment plant.



YPOK 15

1. BEINHIIHTE H3 CAOBapPsI CACAYIOILIHE CAOBA C TPAHCKPHIUHEH H

nepeBoAOM. 3alIOMHHTE HX IPOH3HOLIEHHE H 3Ha4YEHHE.
continuous digester (n.), breakdown (n.), fit (v.), allow (v.), area (n.), meter
(n.), vessel (n.) become (v.), feeder (n.), push (v.), valve (n.), force out (v.),
separator (n.), bin (n.), pocket (n.), perform (v.)

2. [lepeBeauTE PAABI CAOB, OOpaliass BHHMaHHe Ha 3HAYE€HHE
CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

nature (n.), natural (a.)

introduce (v.), introduction (n.)

modify (v.), modification (n.)

determine (v.), determinant (a.), determined (part.)

carry (v.), carrying (part.), carried (part.)

push (v.), pushing (part.)

meter (v.), meter (n.)

become (v.), becoming (part.)

allow (v.), allowing (part.)

3. IlepeBeauTE CAOBOCOYETAHHS.

digester area, chip storage, chip moisture, cooking time and temperature,
batch operation, flow rate, chip bin, low-pressure meter, high-pressure
valve, full strength cooking liquor

4. IlepeBeAHuTE NPEAAOKEHHSI, YYHTHIBAasA 3HAYEHHA HapedHH H

npeanaoros: out (adv.) - HapyxKy, 3aBeplIeHHEe AeHCTBHS,;

out of (prep.) — u3; off - 3aBepmenune aeiicrBus: run off — yoexars,

BBITEKaATh, give off - BeIAeAaTH, BhINyCcKaTh, cut off - npepBats.

1) The heater is cut off and stopped.

2) The pad of fibers is raised up out of the tank by the rotation of the
drum and showers located above the drum.

3) Increased temperature in the digester causes the chips to give off
steam and other gases.

4) Any gases being removed from the top of the tank may be given off.

5) The chips are forced out and carried up to the chip separator at the
top of the digester.

6) When the liquor is pumped in, it may run off the top of the cone,
much the same as rain runs off the roof of a building.

5. IlepeBeAHTE NpEeAAOKEHHSI, OOpalllad BHHMAaHHE Ha TAArOABI

“should” u “would” (cm. IIpuaoxkenue 2, Taba. IT 2.10, IT 2.11).

1) The surface of the web should be made as smooth and uniform as
possible.

2) If it was necessary for the chips to be presteamed, the presteaming
would take place in the digester.

3) If a load of cold chips were put into a cold digester and steam were
pumped in, the steam would condense on the chips.

4) The quality or usefulness of the paper or paperboard would suffer
without web modification.



S) Provided printed papers were reclaimed for reuse in the manufacture
of white paper, the ink would be removed by some cleaning
operation.

0) If mechanical problems occurred, storage would maintain the supply
of stock.

6. IIpounTaiiTe H MepeBeAHTE TEKCT.
Continuous pulping (1)

The continuous digester accomplishes the same cooking and
breakdown of the chips into individual fibers as was accomplished in the
batch-type digester. The obvious difference is in the continuous nature of
the operation. The continuous digester must be fitted with some
mechanism to allow the continuous introduction of chips and removal of
cooked chips from the bottom of the digester. The operation becomes more
complicated because the continuous digester has been modified to allow
washing the chips while still in digester.

The chips are brought to the digester area chip storage through the
screening operation. Screening and maintenance of chip moisture must be
performed for continuous digester operations the same as for batch
digester operation. The need to control the cooking time and temperature
is the same for continuous operation as for batch operation. The time in
the digester is controlled by the flow rate of chips in the digester. At the
point where the chips leave the chip bin they are put under a low to
medium pressure by using steam to blow the chips from a low-pressure
meter into the presteaming vessel. The presteaming vessel performs just
that function — the chips are presteamed in this tank. The size of this tank
again is determined by the flow rate of chips and how long it is desired to
have the chips in contact with the steam. At the exit end of the
presteaming vessel there is a high-pressure valve. The chips are carried
into the pocket in the high-pressure valve by the steam and condensate
that are presenting the presteaming vessel. As the valve rotates, the
pocket (at this time filled with chips) passes across an opening where
liquor is pumped in. The liquor pushes the chips out of the pocket and
carries them on towards the digester. Then the chips are forced out and
carried up to the chip separator at the top of the digester. The separator
separates the chips from the liquor. The liquor being used at this stage is
full-strength cooking liquor.

7. OTBeThTE HAa BONIPOCHIL.
1) What is the characteristic feature of the continuous digester?
2) How are the chips brought to the continuous digester?
3) How are the cooking time and temperature controlled in the digester?
4) What is the function of the presteaming vessel?
5) Where is the cooking liquor pumped into the chips?
6) Where are the chips separated from the liquor?



8. 3anmoAHHTE NPONYCKH HHPHHHTHBOM raaroaos (to be used, to
control, to allow, to have) H nepeBeaHnTE NpPEeAAOKEHHA.
1) The continuous digester is fitted with some mechanism ... the
continuous introduction of chips.
2) The chips are pressed ... them into the presteaming vessel.
3) ... the chips in contact with the steam is important.
4) The liquor ... is full strength cooking liquor.

9. IlepeBenHTE TEKCT MHCEMEHHO CO CAOBapéEM.

As the chips are fully cooked they can be washed in the same
digester by the introduction of washwater through the inside pulp or
through strainer plates in the bottom of the digester. Enough water is
introduced at the bottom of the digester to force the water up through the
chips and out of the spent liquor strainers mentioned previously. It is
possible to use hot water in these washers to maintain the temperature
and pressure that was used in the cooking time. It is also possible to use
cooler water to reduce the temperature of the chips as they settle toward
the bottom of the digester. It is therefore possible to operate a continuous
digester such that chips enter the top of the digester at temperatures
greater than 100°C, then, by removing liquor to the heaters and pumping
the hot liquor back into the digester, the temperature may be raised to
about 160°C, where it is held through the cooking zone.

YPOK 16

1. BEINHIIHTE H3 CAOBapsi CACAYIOILIHE CAOBA C TPAaHCKPHIIHEH H
nepeBoAoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYE€HHE.

pile (n.), extend (v.), removal (n.), introduction (n.), settle (v.), make up (v.),

add (v.), penetrate (v.), depend (v.), ring strainer (n.), replacement (n.),

remain (v.), edge (n.)

2. [lepeBeauTE PAABI CAOB, OOpallass BHHMaHHE Ha 3HAYE€HHE
CAOBOOOpa3oBaTEABHBIX 3A€MEHTOB.

make (v.), making (n.), made (part.), make up (v.)

penetrate (v.), penetrating (a.), penetration (n.)

depend (v.), dependence (n.), independent (a.)

place (v.), place (n.), replace (v.), replacement (n.)

extend (v.), extension (n.), extensively (adv.)

introduce (v.), introducing (part.), introduced (part.), introduction (n.)

move (v.), remove (v.), removal (n.)

3. IlepeBeauTE CAOBOCOYETAHHA.

chip separator, liquor pump, ring strainer zone, heat exchanger, made up
stock, screening operation, worldmarket demand, liquor replacement



4. IlepeBeaAHTE NMPEAAOKEHHS, YYHTHIBasaA 3HaAYEHHE CAOBa

as 1) (cj.) - mo mepe TOro Kak, Korza, Tak Kak; 2) (adv.) — kak; as to

— OTHOCHTEABHO.

1) A paper property that affects the value of the paper as
communication medium is its opacity.

2) There is no industry standard as to which side of the paper is always
the smoothest or which way the sheet will curl.

3) As the thickness of the pad increases, the vacuum must be
increased.

4) As the cooking liquor penetrates the chips, they react with the lignin
and cellulose.

5) As the worldmarket demand for paper expands and as the demand
for wood grows, alternative fiber sources become more important.

6) As the less industrialized nations become more developed, the
demand for paper grows.

5. IlepeBeaHTE NpEeOAOKEHHSA, YIYHThIBasgd 3HA4YEHHE CAOBa once
(adv.) - 1) korzma-To, HHOrZA; 2) CAYKHT ZAASI YCHA€HHS COIO30B if —
ecaH, when - xorza.

1) Once the chips are into the digester, they form a large pile of chips
extending from the bottom to the top.

2) All the operations the beater once performed still must be carried out
by its replacement.

3) Once the material to be dried has been raised to the maximum
temperature, the limiting factors in the rate of evaporation begin to
function.

6. IlepeBeAHuTE NMPEAAOKEHHS, YYHTBIBAasA 3HaAYEHHE I'AaroAoB

“should”, “would” (cm. IIpuaoxeHnue 2, Taba. IT 2.10, 2.11).

1) If too much downward flow were allowed, enough stock would not be
drawn out of the top.

2) If superheated steam were used, it would first be cooled to the
condensation temperature.

3) Saturated steam should be used so that the latent heat of
vaporization of water can be obtained and used to heat the web.

4) Fibers have a strong tendency to clump together and would make
very lumpy paper if they were not diluted to below 1% consistency.

5) The cellulose is highly hydroscopic. Therefore the paper should be
made with moisture content in equilibrium with the conditions where
it is used.

0) If at this point in their treatment chemical pulp fibers were formed
into a pad on a screen, the dried pad of fibers would be bond together
well.

7. TIpouyuTaliTe H MEepeBEeAHTE TEKCT.
Continuous pulping (2)
Once the chips are into the digester, they form a large pile of chips

extending from the bottom to the top. If the rate of introduction is equal to
the rate of removal, then we have a static amount of chips in the digester



and the pile will remain the same size. It is slowly settling toward the
bottom of the digester. At the same time we are pumping the pulping
liquor through the chips. The liquor is pumped in through a collection of
pipes coming down the center of the digester.

The make up liquor will be added at the top of the digester to
compensate for the liquor that is removed by the chip separator and
returned to the liquor pump. As the chips settle through the digester, the
liquor begins to penetrate them. The rate of reaction between the cooking
liquor and the chips depends upon the temperature.

The cooking zone follows the first ring strainer zone, where the liquor
is pumped out through the heat exchanger to increase its temperature
and then pumped back into the digester. This kind of liquid replacement
is used very extensively in continuous digesters.

The chips, as you remember, are not removed with the liquor, but
remain in the digester, settling slowly towards the bottom. The hot liquor
being pumped in forces the cooled liquor towards the outside edge where
it is removed to the ring strainer located around the outside edge of the
digester. The hot chips and liquor then settle slowly through the cooking
zone and any other liquor is not pumped in or out.

8. OTBeTHTE Ha BONIPOCHI.
1) What does the static amount of chips in the digester depend on?
2) How is the pulping liquor pumped through the chips in the digester?
3) What does the reaction between the cooking liquor and the chips
depend on?
4) How is the liquid replacement carried out in the digester?
5) How is the cooled liquor removed?
6) What do the hot chips and liquor do in the cooking zone?

9. BameHnHuTe nponycku raaroaom (depend, come, settle, extend),

nocTaBbTe €ro B -ing ¢opme. IIpenrokeHHA NepeBeaHTE.

1) In the digester the chips form a pile ... from the bottom to the top.

2) The liquor goes through a collection of pipes ... down the center of
the digester.

3) The chips ... through the digester, the liquor begins to penetrate
them.

4) The rate of reaction between the cooking liquor and the chips ...
upon the temperature, it is necessary to keep it high and equal.

10. C nomoisro AaHHEIX cyPPHKCOB OOpasyiTe
CylLIECTBHTEABHBIE OT AAHHBIX rAaroAoB. IlepeBeauTe ux.

-tion:

to penetrate, to digest, to operate, to collect, to react;

-ing:

to pulp, to cook, to pump, to bleach, to recycle, to screen

11. IlepeBeauTe TEKCT IIHCHBMEHHO CO CAOBapéM.

Pulp from a continuous digester may already have been washed, but it
still requires some form of screening operation, similar to that used in the



batch-type cooking process, to remove any oversize chips that were not
completely digested or knots that may have been carried into the digester.

In order to supply the large tonnages (koandecTtBo) that are required by
the paper industry, continuous digesters can be very large machines. If
the tonnage requirement of the mill is great enough, it becomes necessary
to operate more than one digester. In the continuous digester it is possible
to monitor the chips going in as well as the liquor being recirculated
through the heater to check on how the process is proceeding.

YPOK 17

1. BcmOMHHTE MIPOH3HOLIEHHE H 3HAYEHHE CAE€AYIOLIHX CAOB.

yield (n.), differ (v.), efficiency (n.), weight (n.), remove (v.), recent (a.),
groundwood (n.), require (v.), obtain (v.), waste liquor (n.), bark (n.), apply
(v.), proceed (v.), include (v.), squeeze (v.), soften (v.), reduce (v.), bar (n.),
raise (v.), clearance (n.)

2. [lepeBeauTE PAABI CAOB, YYHTHIBasA 3HaU€HHE CAOBOOOpa3yroIux
3A€MEHTOB.

proceed (v.), procedure (n.)

differ (v.), difference (n.), different (a.)

bark (n.), bark (v.), barker (n.), barking (n.)

soft (a.), soften (v.)

clear (a.), clearance (n.)

obtain (v.), obtaining (part.), obtained (part.)

apply (v.), application (n.)

3. IIpoynTaliTe H NepeBeHTE CAOBOCOYETAHHA.

waste liquor, disc refiner, water extraction, fiber damage, energy cost,
high yield process, high yield pulp, groundwood process, stone
groundwood

4. IlepeBeauTe NPEAAOKEHHS, OOpallass BHHMaHHE Ha
caoBocodeTaHHAa with respect to — uTro KacaeTcsi, OTHOCHTEABHO,
in terms of - ¢ ToukH 3peHHA.

1) The paper may have a very acid or corrosive nature with respect to
some metals.

2) The basic theory of drying can be discussed in terms of a
combination of drying rate, temperature and moisture content.

3) There must be a compromise to optimize the properties desired with
respect to the materials available and the price that can be obtained
for the finished product.

4) Formation indicates the overall uniformity of the sheet with respect
to fiber distribution.

5. IlepeBeaHnTE NMpEenAOKEHHSI, OOpallass BHHMaHHe Ha -ing dopmsbI
raaroaa.
1) The stock arrives at the conveyor belt consisting of synthetic woven
material.



2) These dimensions of the chips are less easily controlled being
dependent on different parameters.

3) The consistency of the stock being refined is very important when
determining the relative amount of coating.

4) Sodium hydroxide can cause discoloration of the fibers necessitating
restoring the colour of the fiber.

5) Having installed fully controlled conditions of sheet formation and
drainage in the press section the mill obtained uniform product
quality.

0) Extracting water takes about an hour.

7) The first step in controlling effluent discharge is to reuse as much of
white water as possible.

6. IIpounTaliTe H NepeBeAHTE TEKCT.
High-yield pulps (1)

Chemical and mechanical pulps differ not only in the properties of
the pulp produced, but also in the yield or efficiency of the operation. The
mechanical pulps produce a high yield of fibers based on the original
weight of the wood, and the full chemical pulps remove more chemicals
(lignin and hemicelluloses) and produce much lower yield. Although high-
yield processes have been used for a long time, there has been extensive
activity in this field in recent years; the reason was the energy cost. The
groundwood process may produce a high yield pulp, but also requires a
lot of energy. Full chemical pulping operations may operate on the energy
obtained from burning waste liquor and bark and not require any outside
energy.

High-yield processes are found in almost as many varieties as there
are mills and there is considerable confusion in the names applied to
these processes. The approach taken here will be to proceed from the
most mechanical to the most chemical pulp.

The most mechanical, next to groundwood, is the operation
sometimes called refiner groundwood or refiner mechanical pulp (RMP).
The chips are simply squeezed to remove water and fed to a disc refiner.
The chips will be partially crushed in the water extraction and completely
broken into fibers in the refiner. This process can produce almost as
much fiber damage, as the groundwood process, with little saving in
energy.

By softening the chip with steam prior to refining or during refining,
both damage to fibers and energy costs can be reduced. The first
approach is called thermorefiner mechanical pulp (TRMP); the second,
thermomechanical pulp (TMP). The quality of the pulp produced by those
operations is similar, but not identical to that of stone groundwood.

7. OTBeTHhTE HAa BONIPOCHI.
1) What is the difference in efficiency of the operation between chemical
and mechanical pulps?
2) Are there many varieties of high yield process in the paper industry?
3) What approach to enumerating the pulp process can be taken?



4) How is the refiner mechanical pulp produced?
5) How is the TRMP produced?

8. BanmoAHHTe IIPONMYCKH HYXHBIM cAoBOM (applies, yield, waste
liquor, differs, bark, weight, removes). IlepeBeanTe nNpeaAoxXeHHA.
1) ... of mechanical and chemical processes ... .
2) The original ... of the wood used in the mechanical process is high.
3) The chemical process ... much chemicals.
4) The energy obtained from burning ... and ... is used in chemical

pulping.

5) One ... many names to high yield processes.

9. IlepeBeAHTE TEKCT MHCHMEHHO CO CAOBapEM.

Fibers that have been liberated during the process of pulping are not
generally ready to be used to make papers. The exception is groundwood
pulp, which is used in newsprint, and wastepaper, used in combination
boxboard for packages. Groundwood fibers are mechanically treated by
the grinder and secondary fibers were already refined for their original
use. If at that point in their treatment chemical pulp fibers were formed
into a pad on a screen, the dried pad of fibers would not bond together
well and might even fall apart when attempts were made to remove it from
the screen. The reasons for this behaviour are that the fibers are relatively
stiff and don’t have enough bonding groups on their surface to bond
together into a strong sheet.

To better understand this behaviour and the treatment required to
modify it, it is necessary to study the structure and nature of the fiber.

YPOK 18

1. BIMHIIHTE H3 CAOBApA CAEAYIOIIHE CAOBA C TPAHCKPHIIHEH H
nepeBoAoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYE€HHE.

lead (v.), soak (v.), pressurize (v.), replacement (n.), filler (n.), boxboard

(n.), medium (n.), stiffness (n.), flute (v.), refiner (n.), treatment (n.),

corrugated (a.)

2. IlepeBeauTe PSAABI OLHOKOPEHHBIX CAOB, YYHTBIBasi 3Ha4YE€HHE
CAOBOOOPA3YIOLIHX A€EMEHTOB.

treat (v.), treated (a.), treatment (n.)

lead (v.), leading (a.), leader (n.)

add (v.), addition (n.), additive (a.)

find (found, found) (v.), finding (part.), found (part.)

place (v.), replace (v.), replacement (n.)

spend (v.), spent (part.)

3. IlepeBeAHTE CAOBOCOYETAHHSA.

refiner chemical mechanical pulp, soak period, high yield pulp,
short low-temperature cook, hard wood chips, secondary wastewater
treatment plant



4. IlepeBeauTeE NpPEenAOKEHHS, YYHThIBasas 3HaueHHe caoBa function
(n.) - byuruua, function (v.) - aeicrBoBaTs, to be function of -
3aBHCETH OT.

1) The two functions of a dryer can be satisfied by the use of a steam
joint (mapoBoii y3ea).

2) Different bleaching operations with sodium hydroxides, peroxides
etc. are classified as oxidizing bleaches. But there are other bleaches
which function in the opposite manner with reducing agents.

3) The dryer felt functions to hold the web tightly against the surface of
the dryer.

4) The maximum strength of the sheet remains a function of the
individual fiber strength and the number of fibers present in the
sheet.

5) The ability of a sheet to hide the printing on the back side is a
function of the sheet’s ability to scatter light.

5. IlepeBeaAHTE NpenAOKEHHSsI, OOpalllad BHHMaHHE Ha BbIAEA€HHBIE

cAoOBa.

1) Since the penetration of water into the web causes a loss of strength,
this fact is used as an evaluation for sizing.

2) The number of dryers needed is a direct function of the amount of
water that must be evaporated.

3) There are a number of modifications of this machine.

4) Even in the case of the solid bleached board the thickness is often
obtained by combining layers during the forming operation.

5) Fiber cutting will result in a certain amount of fiber shortening.

6) Because of diversity of grades it is not easy to describe the
manufacturing process by grades.

6. [lepeBeaAHTE NMPEAAOIKEHHSsI, OOpalllas BHHMaHHE Ha CTEIIEHH
CPaBHEHHSI IPHAAraTEeABHBIX H HapeuHii (cMm. [IpuaoxkeHue 2, TabA.
IT 2.17).

1) Most tests subject the surface of the web to a liquid and measure the
time required for it to soak.

2) Some paperboard grades are lighter and thinner than certain the
paper grades.

3) The higher the moisture the higher the gloss.

4) The most important development of paper manufacture has been the
invention of papermaking machines around 1800.

5) High yield pulp is not as strong as kraft and as bright as groundwood
pulp.

6) The finer the particles the better the gloss obtainable from the
coating.

7) Most mills have extensive primary and secondary wastewater
treatment plants.

7. IlepeBeAHTEe NMpPEeAAOIKEHHSsI, OOpallags BHHMaHHE Ha pa3HbIe
MECTOHMEHHA B GYHKIIHH CAOB-3aMEeHHTEAEH.
1) The properties of these pulps are close to those of groundwood but
are variable and dependent on actual process used.



2) Heavy materials or particles with a specific gravity greater than that
of the fibers are removed with a centrifugal cleaner similar to the one
shown in Figure 2.

3) The second most common treatment, but one that physically occurs
before calendering, is surface sizing.

4) Raw materials used for the pulping are primarily wood fibers
obtained directly from trees and those obtained from wastepapers.

5) There are many different processes suitable for secondary treatment,
and a mill must choose the one most suited to its requirements.

8. IIpouuTalTe H NepeBeAHTE TEKCT.
High-yield pulp (2)

The next step in the movement towards chemical pulps would be the
use of chemical treatment in the process already described, leading to the
names chemithermomechanical pulp (CTMP) or refiner-chemical
mechanical pulp (RCMP). The chemical treatment may be a soak period
for the chips before or after the water extractor, or may be introduced
after refiner. Many different processes are possible leading to the variety of
names used for this group of processes.

The use of pressurized soak and perhaps even a continuous digester
ahead of the refiner brings us to a family of processes known as
semichemical pulps or just high-yield pulps. The most common of these is
the neutral sulphite semichemical (NSSC) pulp. NSSC originally used a
sulphite liquor neutralized to a pH of about 7 with waste liquor, a short
low-temperature cook and mechanical treatment. The process still can be
found, but it has also been modified in a number of applications to use all
kinds of chemical liquors, temperatures and pressures.

Most of the high yield pulps are being used as replacements for
groundwood and are being used with little or no bleaching. Some of the
TMPs are being used as a filler in boxboard, but only in one of two mills.
The properties of these pulps are close to those of groundwood, but are
necessary variable and dependent on the actual process used. The NSSC
has been the pulp of choice for corrugating medium using primarily
hardwood chips, spent liquor and lignin to give the paper its characteristic
stiffness after it has been fluted (rodpupoBars) and is assembled into
corrugated board.

9. OTBEeTHhTE Ha BONPOCHI.
1) What are the methods using chemical treatment of the pulps?
2) What processes use a pressurized soak and a continuous digester?
3) Where are most of the high yield pulps used?
4) Where are the TMP used?
5) Where are the NSSC used?

10. 3anoAHHTeE NPOIYCKH HYKHBIMH IIPpHYaCTHBIMH (popmamu
AaHHBIX TAAroaoB (to know, to spend, to lead, to use).
1) Many different processes ... to a variety of pulps are possible.
2) The use of pressurized soak brings as to a family of process ... as
high yield pulps.
~53 ~



3) Most of the high yield pulps are ... as replacements for groundwood.
4) This process uses ... liquor and lignin to give stiffness to the paper.

11. IlepeBenHuTe TEKCT NIHCHBMEHHO CO CAOBapéEM.

Fibers come in many sizes and shapes from different types of trees,
but the predominant fibers used to develop strength in paper, technically
called longitudinal tracheids, are from softwoods. Since these are the most
important fibers for strength development, we will study them attentively.

It is well known that wood fibers are made of cellulose. It is known
also that the cellulose is created as a result of photosynthetic activity in
the tree leaves. But cellulose found in the fibers is not immediate product
of photosynthesis. Cellulose is made in the individual cells from sugars
generated by photosynthesis and transported to the cells or fibers by
other fibers in the tree. The cellulose molecules are formed inside the fiber
and are deposited on the inside of the cell wall by leaving material inside
the cell.

YPOK 19

1. BbIMNHIIHTE H3 CAOBAapA CAEAYIOIIHE CAOBA C TPAHCKPHIIIHEH H

nepeBoAoM. 3alIOMHHTE HX NPOH3HOIIEHHE H 3HaYE€HHE.
secondary fiber (n.), accomplish (v.), web (n.), coating (n.), complicate (v.),
ink (n.), receive (v.), process (v.), defiber (v.), pulper (n.), content (n.),
consistency (n.), rely on (v.), rubbing (n.), tear (tore, torn) (v.), fit (v.), soap
(n.), foam (n.)

2. IlepeBenuTe psAAbI OLHOKOPEHHBIX CAOB, YYHTBhIBasA 3HaAaYE€HHE
CAOBOOOPA3YIOLIHX A€EMEHTOB.

fiber (n.), defiber (v.), defibering (n.)

complicate (v.), complicating (part.), complicated (part.)

rub (v.), rubbing (n.)

coat (v.), coating (n.), coater (n.)

separate (v.), separation (n.), separable (a.), inseparable (a.)

pulp (n.), pulp (v.), pulper (n.), pulping (n.)

ink (n.), deinking (n.)

3. IlepeBeauTE CAOBOCOUYETAHHS.
cellulose molecules, several cellulose chains, conveyor belt, solids content

4. TlepeBeAUTE NPEAAOKEHHSI, YYIHTHIBass OCOOEHHOCTH NepeBoaa
0eCCOIO3HBIX MPHAATOYHEBIX NpeAAoKeHHH (cM. [IpuAokeHHe 2,
Taba. I1. 2.12).

1) The separation of the web into fibers is complicated by various
chemical treatments and coatings the paper may receive in
processing.

2) All the operations the beater once performed still must be carried out
by its replacements.



3) The sheet of the machine is very important as is the effect the
application system may have on the surface of the coating.

4) Were the coater to be installed on the machine, the unwind would be
eliminated.

5) Should the starch fill some voids in the web, it could slow the
penetration of water into the web.

5. IlepeBeaHnTEe NMPEOAOKEHHSA, OOpallasi BHHMaHHE Ha CTENIE€HH
CPaBHEHHSI IPHAAraTEeAbBHBIX H HapedHil (cMm. [IpuaoxkeHue 2, TaOA.
IT 2.17).

1) The most common mechanical pulp is groundwood.

2) Hardwoods give us fibers that help to fill in the sheet of paper making
it smoother, more opaque and usually better for printing.

3) Wood fibers can be obtained in almost as many forms as there are
types of trees.

4) The most common and oldest method of internal sizing is with rosin
and alum.

5) The higher the consistency of the pulp in the paper the better.

6. IlepeBeAHTeE NIPEAAOKEHHA, YYHTHIBasd 3Ha4YE€eHHE CAOBa

either (pron.) - Aro6oii; either... or... (cj.) - HAH... HAH...

1) If the web with high moisture content is pressed either too quickly or
with too much pressure, the flow rate increases.

2) Either theory will suffice to explain the fiber shortening that occurs
with low consistency refining.

3) If we want to increase the flow rate from the headbox, we can either
increase the head in the box or make the slice smaller.

4) The kraft process is called also sulphite process. Either name is
proper and both refer to the same pulping operation.

5) In either case the fibers must be separated first before any further
treatment is carried out.

6) The pulper can be operated in either a batch or a continuous mode.

7. IlpouynTalTe H NepeBeAHTE TEKCT.
Pulping of secondary fibers

The pulping of secondary fibers, or wastepaper, is considerably more
simple than the methods for pulping the wood. The main job to be
accomplished in pulping wastepaper is simply separation of the web or
sheet into its individual fibers. This is complicated by various chemical
treatments and coatings the paper may have received in processing and, if
the paper has been printed, the printing ink could cause difficulties. The
removal of the ink is considered as a separate treatment called deinking.
In either case, the fibers must be separated first before any further
treatment can be carried out.

The most common device used to defiber secondary fibers is the
pulper. This device is loaded with water and then with dry wastepaper,
usually from a conveyor belt. Enough wastepaper is added to bring the
solids content (called consistency) up to at least 5% to 6%. The higher the
consistency the better because the machine relies on a certain amount of
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rubbing between the fibers or pieces of paper to do the job. The major part
of the job of breaking the paper into fibers is accomplished by the rotor in
the bottom of the pulper which tears the paper into small pieces. The
rotor also must be designed to cause the pulp to move around the tank,
so that all the charge flows past the rotor and may be broken down.

Once the bigger pieces have been broken down and the consistency
increases, the rubbing together of the fibers helps break them down into
individual fibers.

The pulper can be operated in either a batch or a continuous mode.
For continuous operation the pulper must be fitted with a screen in the
bottom. The holes of the screen will be still small enough to reject pieces
of paper and accept fibers. Some wastepapers are given either chemical
treatment or coatings that will make it too difficult to break down. Simple
heating of the water to about 65°C is common to help break down the
wastepaper. Chemicals such as sodium hydroxide and/or soaps and
dispersants can also be added.

8. OTBeTHTE Ha BONIPOCHI.
1) What is the aim of the secondary fibers pulping?

How can the pulper be operated?
What is used in order to break down the wastepaper which has
received chemical treatment?

9. 3aMeHHTe NPONYCKH HYXKHOH raaroAbHoi ¢opmoii (relies, was

accomplished, tears, be fitted, is complicated).

1) The separation of the web ... in the pulper.

2) The rotor ... the paper into small pieces.

3) The separation of the web ... by various chemical treatments.

4) For continuous operation the pulper must ... with a screen in the
bottom.

5) The operation of the machine ... on the process of rubbing between
the fibers.

10. IloaGepuTe mapbl CAOB C IPOTHBOIOAOXHBIM 3HAYEHHEM H3
CAeAyIOLIEro pana.
to reject, to form, to simplify, to break down, to accept, to complicate

11. IlepeBenHuTe TEKCT NMHCHMEHHO CO CAOBap€EM.

Cellulose has a tendency to form a sort of crystalline structure, but
because of the size of the cellulose molecules and the other chemicals
present in the fiber, it is not easy for the cell to form large crystalline
areas. We find instead that cellulose molecules pass through highly
ordered or crystalline areas and then into random or amorphous areas.
Several cellulose chains will be loosely organized together into threads or
strands which can be found in the fiber in a variety of sizes. Within the
smallest of these threads called a micelle strand we find several cellulose
molecules which pass through regions of high and low order. Not all the



molecules need to be included in all the ordered regions, and some of the
molecules may even extend from one strand to another being part of
perhaps several such strands. The micelle strands are organized into
larger strands called fibrils.

YPOK 20

1. BIDNHIIHTE H3 CAOBApA CAEAYIOIIHE CAOBA C TPAHCKPHINIHEH H
nepeBoAOM. 3alIOMHHTE HX NPOH3HOILIEHHE H 3HaYEHHE.

reuse (v.), cleaning (n.), adhere (v.), wash off (v.), flotation (n.), suitable

(a.), washer (n.), obstacle (n.), collect (v.), sort (v.), contamination (n.),

inclusion (n.), adhesive (n.)

2. IlepeBeauTE PSAABI OLHOKOPEHHBIX CAOB, YYHTBIBasi 3Ha4Y€HHE
CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

use (v.), (n.), reuse (v.), (n.), user (n.), usable (a.), unusable (a.)

clean (v.), cleaning (n.), cleaner (n.)

wash (v.), wash off (v.), washing (n.), washer (n.), drum washer (n.)

sort (v.), (n.), sorting (n.)

contaminate (v.), contamination (n.)

adhere (v.), adhesive (a., n.)

3. IlepeBeauTE CAOBOCOYETAHHS.

hydrogen bonding, polar water molecules, fiber parts, increased fiber
flexibility flotation, deinking operation, drum washer, foam flotation
techniques, low consistency stock suspension, pressure sensitive
adhesives

4. TlepeBeauTe, oOOpamias BHHMaHHE Ha PyHKIHIO HHPHHHTHBA B

NpenAOKEeHHH.

1) The deinking operation begins in the pulper with the selection of the
chemicals to be added there.

2) Simple heating of the water is common to help break down the paper.

3) To ensure a continuous flow of pulp it is generally necessary for a
mill to have several digesters.

4) Kraft pulp mills have learned to control the emission of unpleasant
smelling sulphur compounds.

5) The stock is screened and cleaned to remove any dirt.

6) Each sort of papers requires a slightly different treatment to be used
most effectively.

5. IlepeBeAHTEe NpEenAOKEHHsI, OOpalagd BHHMaHHEe Ha PyHKIHH -ing
dopm raaroaa.
1) Calcium carbonate can plug the pipes quickly requiring that the
recovery operation be accelerated.
2) The plates allow water and dispersed ink to pass through while
rejecting the fibers.



3) By rotating the rod in the direction opposite to the web travel the
foreign particles causing scratches can be removed.

4) Two pistons of the grinding machine are used to push the logs
against the surface of the revolving stone.

5) Presteaming can easily be accomplished in the digester by opening
the steam valves leading to it and blowing live steam in among the
chips.

6. IIpounTaliTe H NepeBeAHTE TEKCT.
Deinking operations

If printed paper is reclaimed for reuse in the manufacture of white
paper, the ink must be removed by some form of cleaning operation. If the
paper is coated and the ink is adhering only to the coating, the ink can
simply be washed off the paper. In most cases, however, the process is not
so simple. The deinking operation actually begins in the pulper with the
selection of the chemicals to be added there. The chemicals will not only
help to break up the paper but may also help to disperse the ink and
remove it from the fiber. Most deinking operations use different types of
washing equipment along with special chemicals to disperse the ink and
make it easier to remove. The washers may be simple drum washers like
those used in the chemical pulping and bleaching operations. More
frequently the diluted stock passes over the inclined screen which allows
water and dispersed ink to pass through while the fibers are concentrated
on the surface. More recently foam flotation techniques have been adopted
to deinking. Foam flotation process operates on low-consistency stock
suspension while the ink is collected by the foam and removed from the
fibers. Either process can operate effectively if the wastepaper used is
suitable for deinking.

Not all paper can be deinked easily or economically. The largest
obstacle to increased use of wastepaper is the cost of collecting and
sorting it. Many forms of paper can be reused, but each requires a slightly
different treatment to be used. Contamination of one usable type can
cause considerable difficulty. The inclusion of some plastics or pressure-
sensitive adhesives in wastepaper can make it practically unusable.

7. OTBeThTE HAa BONIPOCHI.
1) When must the ink be removed from the printed paper?
2) Where does the deinking operation begin?
3) What is the role of chemicals used in the cleaning operation?
4) What devices are used for washing during the deinking operations?
5) When are the foam flotation techniques used for deinking?
6) What are the difficulties of deinking process?

8. IlepeBeauTE NMPEAAOKEHHSI, OOpallass BHHMaHHE HAa BBLACACHHBIE
cAOBa.
1) The water is drawn in both directions at the same time, since both
directions should be hotter than the center of the web.
2) Calcium was originally preferred base because of its low cost and
availability.



3) Photosynthetic activity in the tree leaves results into creation of the
cellulose.

4) Bleaching has little effect on the strength of the resultant paper
unless the pulp is bleached extensively.

5) All the waste paper that is made during start up and that results
from any breaks can be reprocessed into paper.

9. 3aMeHHTe NPONYCKH HYXKHOH raaroAbHou gopmosi (is to be sold,
adheres, is collected, is removed, were removed).
1) The ink ... only to the coating.
2) All the chemicals ... .
3) The ink ... by the foam and ... from the fibers.
4) The waste paper ... .

10. IlepeBenHnTe TEKCT IMIHCHBMEHHO CO CAOBapéE€M.

The sheet of paper is held together by hydrogen bonding. The
strength of the hydrogen bond that forms between two hydroxyls is fixed
and the only way is to increase the number of bonds between fibers.
Because of the size and spatial problems it is important to develop
mobility of the hydroxyls, or more specifically, of the fibrils in which the
hydroxyls are located.

Water plays an essential role in bringing the hydroxyls together. The
polar water molecule is attracted to the hydroxyls and, as it evaporates or
is forced from the sheet, draws the fibrils (or fiber parts) together and
aligns the hydroxyl groups for binding. However, unless the fiber has been
treated properly, the hydroxyls cannot be moved as needed. The increased
mobility comes from a combination of increased fiber flexibility allowing
the fibers to collapse when dried and exposing fibrils from the fiber
surface.

YPOK 21

1. BcmoMHHTe MPOH3HOLIEHHE H 3HAYEeHHE CAE€AYIOLIHX CAOB.
IIpoBephTe BalllH 3HAHHS IIO CAOBapIO.

permanence (n.), perform (v.), contamination (n.), purification (n.), cook

(v.), impurities (n. pl.), sequence (n.), subject (n., v.), spent (part.),

dissolved (part.), subsequent (a.), solution (n.), extraction (n.)

2. IlepeBeauTe pAABI OLHOKOPEHHBIX CAOB, YYHTBIBAsA 3HaAYECHHE
CAOBOOOPa3yIOLIHX S5A€MEHTOB.

pure (a.), purify (v.), purification (n.), impurities (n. pl.)

subsequent (a.), sequence (n.)

solution (n.), soluble (a.), dissolve (v.),

sub'ject (v.), 'subject (n.)

continue (v.), continuation (n.), continuous (a.)

indicate (v.), indication (n.), indicator (n.)

cook (v.), cooking (n.), uncooked (part.)



3. IlepeBeAHTE CAOBOCOYETAHHSA.
chlorination stage, high yield process, extraction stage, lignin molecules,
water suspension, rotary drum washer

4. IlepeBeAHTE NMPEAAOKEHHS, YYHTHIBasA 3HAYEHHE CAOBa

“function”.

1) The function of the headbox is to deliver a ribbon of stock to the wire
at uniform dilution thickness and speed.

2) The dryer felt functions to hold the web tightly against the surface of
the dryer to introduce heat transfer.

3) The function of the process in bringing the fibers together to promote
bonding is of great importance.

4) The dryer functions to dry the web and to modify it.

5) The size of the holes of the wire is a function of the mesh size, the
style of weave.

6) The ability of a sheet to hide the printing on the backside is a
function of the sheet’s ability to scatter the light.

5. IlepeBeAHTEe NpenAOKEHHsI, OOpalllad BHHMAaHHE Ha PyHKIHH

HHPHHUTHBA H HHPHHHTHBHBIX 000pPOTOB.

1) The digester is filled with the raw material to be cooked.

2) The polyuronic hemicelluloses appear to be completely removed by
the reaction involved in the sulphite pulping process.

3) The unbleached sulphite pulp was found to be partially adapted to
industrial papers.

4) In the alkaline processes a higher temperature has to be applied to
bring about a separation of the lignin and cellulose.

5) If the pump is to be used in the manufacture of cellulose derivatives,
further treatment is used to remove them.

6) The technique of paper manufacturing is reported to have been
brought by a prisoner of war in Samarqand.

7) The organic acids make it necessary to have sufficient alkali present
to neutralize partially these acids to prevent darkening of the wood
due to acid hydrolysis.

6. [IpounTaliTe H NEepeBeAHTE TEKCT.
Bleaching (1)

Both full chemical pulping operation and the high-yield processes
leave the pulp too highly colored to be used in making paper. Unbleached
groundwood and sulphite pulps have been used and are being used in
newsprint, but the brightness of those papers is not really too high.
Furthermore, due to the presence of lignin, these papers do not have any
degree of permanence and yellow easily. Bleaching not only improves the
whiteness of the pulp, it improves the permanence of that whiteness.
Bleaching therefore performs two functions. The improvement in
permanence is a result of the removal of lignin from the fibers. Therefore,
bleaching can be seen as a continuation of the purification that begins in
the pulping operations. If it is known that the pulp is to be bleached to a
high brightness, it is common to use a strong pulping cook to deliver a



purer pulp to the bleaching operation. The removal of impurities also
indicates the need for washing as integral part of the total bleaching
sequence. The pulp is normally subjected to washing after bleaching
sequence to remove both the spent liquor and the impurities.

Bleaching operations primarily depend on chlorine and chlorine
compounds. Depending on the conditions of use and the need of the
pulp, chlorine is used in at least 3 different forms. Chlorine gas dissolved
in water to a pH of about 2 is used as a common first stage of bleaching.
The dissolved chlorine gas reacts with lignin remaining in the pulp and
creates a lignin acid, which can be dissolved from the pulp in subsequent
stages. The pulp will be washed following this chlorination stage and
then sent to what is called an extraction stage. The extraction is
accomplished by using a strong solution of sodium hydroxide, powerful
enough to have a pH of about 12. The sodium hydroxide breaks down the
lignin molecules and removes them from the fibers.

7. OTBeThTE Ha BONIPOCHI.
1) What kind of pulp is left after full chemical pulping operation?
2) What are the functions of bleaching?
3) What is an integral part of bleaching?
4) What chemicals are used for bleaching?
5) What chemical is used at the first stage of bleaching?
6) What treatment does the pulp have after the chlorination stage?
7) What chemical is used for the extraction stage?

8. [lepeBeAuTE NPEAAOKEHHS, OOpallass BHHMaHHE HAa BBIACACHHEIE
cAoBa.

1) The major reason for bleaching is its effect on the whiteness of the
paper.

2) Extensibility of the paper is important for bag and other packing
papers for obvious reasons.

3) To dilute the same 2% stock to the 0.5 consistency requires the
addition of 150 t. of water or a volume equal to 3 times the original.

4) The most common means for controlling the air in the dryer section
is with dryer hood.

5) Because of great sensibility of paper to the reintroduction of water
into the fiber it is important to treat the paper to improve its
resistance to water.

6) Both full chemical operations and high-yield processes leave the
pulp too highly colored to be used in making white paper.

7) Increasing the coat weight means increasing the possibility of
disruption of the surface.

9. 3aIOAHHTE IIPONYCKH HYIKHOH raaroAbHoH dopmoii (breaks down,
indicates, reacts, is used, is sent, improves, depend).
1) Unbleached groundwood ... in newsprint.
2) Bleaching ... the whiteness of the pulp and the permanence of this
whiteness.
3) The removal of impurities ... the need for washing.
4) Bleaching operations ... on chlorine compounds.
5) The dissolved chlorine gas ... with the lignin.



6) The pulp ... to an extraction stage.
7) The sodium hydroxide ... the lignin molecules.

10. IlepeBenuTe TEKCT IMIHCHBMEHHO CO CAOBapéEM.

The equipment used for the bleaching operation consists primarily of
closed tanks into which the pulp is pumped in water suspension after
being mixed with the bleaching chemicals. The pulp is carried by water
throughout most of the bleaching operations. The chlorination stage is
usually carried out at fairly low consistencies and temperatures. A
consistency of 3% to 4% will be quite fluid and will flow freely; therefore
chlorination is usually done at about 3% consistency. The washing is
carried out in rotary drum washers similar to the ones which are used in
the washing that follows the pulping operations. The pulp coming off the
drum washer will usually be about 6% consistency. Actually, there are
pumps that can deliver 6% consistency pulp to the thickener where the
consistency will be raised even higher. The extraction stage can be
performed at consistency 6-12% by raising the consistency and then
diluting it again by addition of the sodium hydroxide solution.

YPOK 22

1. BcmOMHHTE IIPOH3HOIIEHHE H 3HAaYE€HHE CACAYIOIIHX CAOB.
IIpoBephTe BalllH 3HAHHA IO CAOBApPIO.

common (a.), raise (v.), diminish (v.), bleach (v., n.), reach (v.), return (v.,

n.), justify (v.), provide (v.), become (v.), insert (v.), require (v.), remain (v.),

brightness (n.), permanence (n.)

2. IlepeBenuTe psAAbI OLHOKOPEHHBIX CAOB, YYHTBhIBasA 3HAaYE€HHE
CAOBOOOPA3YIOLIHX A€EMEHTOB.

observe (v.), observer (n.), observation (n.)

bright (a.), brightness (n.)

bleach (n., v.), bleaching (part.), bleached (part.), bleaching (n.)

wash (v.), washed (part.), washing (part.), washing (n.)

provide (v.), providing (part.), provided (part.), provision (n.)

finish (v.), final (a.)

treat (v.), treating (part.), treated (part.), treatment (n.)

3. IlepeBeauTE CAOBOCOYETAHHS.
excess water, peroxide stage, bleach tower, multistage bleach sequence

4. TlepeBeaAUTE NpPEeAAOKEHHSI, OOpalIas BHHMaHHE HA MECTOHMEHHE

it (cm. IIpuaoxkeHue 2, Taba. I1 2.16).

1) Bleaching not only improves the whiteness of the pulp, it improves
the permanence of that whiteness.

2) As the chips flow from the digester, it may be necessary to introduce
steam to complete the blowing of the chips.

3) It is these short non-fibrous cells with content of tannin and related
organic materials that are sources of the dark colour of the bark.



4) Most modern mills find it convenient to rebuild their machine
without breaking off the production.

5) It is only recently that deinking with peroxide has been successfully
carried out on a commercial basis.

6) It was the new engineer who could start up the production.

7) It is this versatility and availability that make paper so important to
our civilization.

8) It was not until the early 1940’s that a plant was in commercial
operation in the US.

5. IlepeBeAHTEe NpEenAOKEHHsI, OOpalllagd BHHMaHHE Ha I'Aaroa

to follow — caemoBaTsk 3a.

1) Each bleach is followed by a wash.

2) The pulp becomes yellow colored following the chlorination.

3) The peroxide stage of bleaching is followed by the chlorine dioxide
stage.

4) Following dilution to below 1% consistency the stock is sent through
screeners.

5) The wash following each bleach will raise the brightness to a fairly
good level.

6. IlepeBeauTE NIPEAAOKEHHS, OOpallass BHHMaHHE HA CAOBO

both (pron.) — 06a; both... and... (conj.) - Kaxk... Taxk H...

1) Paper has become an integral part of the development of our culture,
both as communication medium and in packaging.

2) Many modern paper machines press the paper with felts on both
sides.

3) Both full chemical pulping operations and the high yield processes
leave the pulp too highly colored.

4) The web is heated from both sides alternatively.

5) Water and waste paper are added to maintain both the level of the
stock in the tank and the consistency of the stock.

7. IlpouynTalTe H NepeBeAHTE TEKCT.
Bleaching (2)

It is hard for a casual observer to believe that chlorination and
extraction are truly bleaching operations. The pulp will become yellow
colored following the chlorination and brown colored following the
extraction. Washing is necessary after extraction to remove the impurities,
but the pulp will still require further bleaching to make it white. The
remaining bleaching operations or stages are commonly oriented more
toward removing color than impurities. Sodium hypochlorite is the most
common stage used following chlorination and extraction. Treating the
pulp with one or two stages of hypochlorite bleaching and the wash
following each bleach will raise the brightness to fairly good levels.
However we reach a point of diminishing returns where further bleaching
with hypochlorite will not improve the brightness enough to justify the
cost. Peroxide bleach is therefore a common bleach stage used at this
point. The peroxide has the advantage of providing better permanence and



the pulp bleached with a final peroxide stage is less likely to yellow later.
Another bleaching chemical that has become quite popular is chlorine
dioxide. Chlorine dioxide can be used early in the bleaching sequence to
help in purification or it can be used as a final bleach stage to give the
pulp good permanence. It is common for highly bleached pulps to be
subjected to several stages of bleaching. A common sequence for high
brightness pulp would be: chlorination, extraction, hypochlorite, perhaps
another hypochlorite and either peroxide or chlorine dioxide. Washing
stages would be inserted between each bleach and at the end.

8. OrBeThTE Ha BONPOCHI.
1) What colour is the pulp after chlorination and extraction stages?
2) What is the aim of washing and bleaching operations?
3) What chemicals are used for bleaching operations?

9. [lepeBeAuTE NMIPEAAOKEHHS, OOpallass BHHMaHHE HAa CTEII€HH

cpaBHeHHs (cM. [IpuaoxkeHue 2, Tabda. IT 2.17).

1) The most popular wires are woven.

2) The softwood generally have longer fibers which contribute to the
greater strength in the paper.

3) The largest obstacle in increased use of wastepaper is the cost of
collecting and sorting it.

4) The surface of this paper is as smooth and uniform as is prescribed
by the standard.

5) The more is the cost of the paper the better are its properties.

10. 3amoAHHTe NMPONYCKH HYKHOH raaroAbHol dopmoi (are
subjected, becomes, are oriented, are removed, provides, raises).
1) The pulp ... brown colored following the extraction.
2) The impurities ... by washing.
3) The remaining bleaching operations ... toward removing color.
4) Each bleach ... the brightness to a good level.
5) The peroxide ... better permanence of the brightness.
6) Highly bleached pulps ... to several stages of bleaching.

11. IlepeBeaHTEe TEKCT MHCHBMEHHO CO CAOBaApEM.

Subsequent bleaching stages are normally carried out at high
consistencies. The higher consistency reduces the amount of dilution of
the chemical, allowing less chemical to be used, and the further saves
energy by eliminating the need to heat excess water. The peroxide stage is
specially suited to high consistencies because the peroxide can still
function well when released as a gas in the bleach tower. Not all pulps are
bleached with multistage bleach sequences. Groundwood and secondary
fiber pulps frequently receive only a one-stage bleach of either
hypochlorite or peroxide. Secondary fibers are generally pure enough not
to need the purification possible with a combination of chlorination and
extraction. Groundwood has too much lignin in it to be subjected to
chlorination and extraction.



YPOK 23

1. BCOMHHTE MPOH3HOLIEHHE H 3HAYEHHE CAE€AYIOLIHX CAOB.
IIpoBephTe BalllH 3HAHHA IIO CAOBApPIO.

remove (v.), raw material (n.), separate (v.), initial (a.), log (n.), wastepaper

(n.), impact (n.), lead (v.), route (n.), pulping (n.), sawmill (n.), chipper (n.),

grinder (n.), require (v.), groundwood (n.), treatment (n.), stock (n.), refiner

(n.), strength (n.), furnish (n.), forming (n.), pressing (n.), drying (n.),

include (v.), consolidation (n.)

2. IlepeBeanTE PAABI OAHOKOPEHHBIX CAOB, OOpalas BHHMaHHe Ha
3Ha4YeHHE CAOBOOOPa3yIOLIHX 3A€MEHTOB.

form (v.), formation (n.), forming (part.), formed (part.), preforming (n.)

separate (v.), separate (a.), separation (n.), separator (n.)

operate (v.), operation (n.), unit operation (n.), suboperation (n.), operator (n.)

divide (v.), division (n.)

pulp (n., v.), pulping (n.), pulper (n.)

chip (n., v.), chipping (n.), chipper (n.)

grind (v.), grinding (n.), grinder (n.)

fine (a.), refine (v.), refining (n.), refiner (n.)

solid (a.), consolidation (n.)

ready (a.), ready (v.), readily (adv.)

3. IlepeBeauTE CAOBOCOYETAHHS.

sequential unit operations, stock preparation, energy intensive industry,
purchased energy consumption, fiber distribution, cross-machine
direction, wire guide roll

4. IlepeBeauTE NMPEAAOKEHHS, OOpallass BHHMaHHE HAa MIPHYaCTHEIE
dopmsI.

1) The sulphite process consists of the digestion of wood in an aqueous
solution containing alkali-earth bisulphites.

2) Free lignosulphonic acid may be formed which causes a black cook
resulting from the hydrolysis of cellulose.

3) The data obtained indicated that the physical properties of pulps
manufactured from wood treated with liquors having a chemical ratio
of 6 to 1 have optimum strength properties.

4) Both reactions proceed rather rapidly, the first leading to the
formation of an equivalent quantity to hydrochloric acid.

5) The chlorine stage is followed by bleaching with sodium hypochlorite
and finally with chlorine dioxide.

6) The coating operation may be performed on the paper machine, with
the coater being an integral part of the machine.

7) The temperature increasing, the rate of evaporation increases.

5. IlepeBeaHnTE NMpPEAAOKEHHS, OOpallass BHHMaHHE Ha CAOXKHBIE
coro3sl in order to — 4T0o0BI, with respect to — oTHOCHTEABHO, in
terms of - ¢ ToukH 3peHHSA.

1) Formation indicates the overall uniformity of the sheet with respect
to fiber distribution.



2) The basic theory of drying can be discussed in terms of a
combination of drying rate, temperature and moisture content.

3) As discussed with respect to machine direction, the increase of the
thickness of the sheet will be greater in the cross-machine direction.

4) This roll is used in order to press down loose fibers, make the top
surface a little flatter and possibly to put a watermark on the paper.

5) The felt is represented in terms of its contribution to the dewatering
of the web.

6) The wire guide roll automatically corrects the movement of the wire
in order to keep it properly positioned on the machine.

6. IIpounTalTe H NepeBeIHTE TEKCT.
Summary (1)

Now let us summarize brief knowledge of the pulp and paper
manufacturing we have received when studying this textbook.

All paper products are formed from fibers which must first be
removed from the raw material being used and separated into individual
fibers. The initial material may be anything from the logs to wastepaper.
The nature of the raw material and the properties of the final product
determine which operation must be used to make each product. From this
point to the end of the process every step will have an impact on the final
properties of the product.

The industry can be divided into a series of sequential unit
operations (aTamnpl npousBoxctrBa) that lead to the formation of the
product. Within each operation there are several parallel routes that may
be taken. For example, the first unit operation, the pulping, deals with
liberation of fibers. The logs may go to the sawmill, the chipper or the
grinder. Each will produce separated fibers, but the quality of the fibers
from each one will be different. Different route require different degree of
treatment. Groundwood pulp made by simply grinding logs may go
directly to the paper machine, while chemical pulps generally require
more treatment.

The second unit operation, stock preparation, further readies the
fibers for their role in papermaking. Refiners modify the fibers physically
and are the major factor in the development of strength in the paper.
Blending of different fibers and the addition of chemicals (furnish) are also
included in the area of stock preparation.

The third unit operation, the actual paper making, is divided into at
least 3 suboperations: forming, pressing and drying. Different forms of
machines are used to produce the different grades of paper. This unit
operation includes preforming, forming, consolidation of the web and

drying.

7. OTBeTHTE HAa BONPOCHI.
1) What material may be used for papermaking?
2) What is pulping?
3) What are the two methods of liberating fibers during the pulping?
4) What is the aim of stock preparation?
5) What devices are used to modify the fibers?



6) What operations ready the fibers for their role in papermaking?
7) What processes take place during papermaking?

8. [lepeBeAnTE NPEAAOIKEHHSI, OOpalllass BHHMaHHE HAa BBIACACHHBIE

cAoOBa.

1) Once the web has been warmed, the temperature may go as high as
200° C.

2) It is desirable to have some means of removing condensate created
during the presteaming phase from the digester.

3) In order to warm the web and prevent localized overheating of the
web, the temperatures of the first dryer are usually around 65° C.

4) While comparatively young trees may have smooth and thin bark,
that of old trees is typically thick.

5) Because of large number of dryer cans the arrangement of the web is
sometimes vertical.

9. 3aMeHHTe NPOIYCKH HYKHOH raaroabHoi ¢popmoi (modify, are
removed, take, is included, is divided, require).
1) The fibers ... from the raw material.

)
)
) Chemical pulps ... much treatment.
) Refiners ... the fibers physically.

) Blending ... in the area of stock preparation.

10. IlepeBenuTe TEKCT IMIHCHMEHHO CO CAOBapéEM.

The pulp and paper industry is highly energy intensive, it is the third
in the USA after primary metals and chemicals in purchased energy
consumption. It accounts for about 3% of total US energy consumption.
An average of 30 million Btu’s are required to manufacture a ton pulp and
paper, about 40% is required in the chipping and pulping operations,
another 40% in drying, finishing and the remaining 20% in bleaching,
washing and refining.

The industry is unique in that a significant portion of the total
energy required is self generated from fuels such as spent pulping liquors
and woodwaste. As a result it uses less fossil fuels and other forms of
purchased energy. In the early 1970s the industry purchased
approximately 60% of its energy from sources outside the mill. By 1980
this share of power from outside sources had been reduced to about 50%.

YPOK 24

1. BcnoMHHTE NPOH3HOIIEHHE H 3HaY€eHHE CACAYIOLIHX CAOB.
IIpoBephTEe BalllH 3HAHHA IO CAOBAapIO.

treat (v.), common (a.), improve (v.), surface (n.), perform (v.), conjugation

(n.), excess (n.), shipping (n.), find (found, found) (v.), frequently (adv.),

exception (n.), coating (n.), tissue (n.), folding boxboard (n.), converting (n.)



2. IlepeBeauTe PsAAbl OLHOKOPEHHBIX CAOB, YYHTBIBasi 3Ha4Y€HHE
CAOBOOOPAa3yIOIIHX AEMEHTOB.

perform (v.), performance (n.)

treat (v.), treatment (n.)

ship (n., v.), shipping (n.)

coat (v.), coating (n.), coater (n.)

convert (v.), converting (n.)

determine (v.), determining (n.), determined (part.)

change (n.), change (v.), changing (part.), changed (part.)

blend (v.), blending (n.)

3. IlepeBeAHTE CAOBOCOYETAHHSA.
actual paper or paperboard manufacturing, separate unit operation,
excess pulp, final pulp uniformity

4. [lepeBeAuTE NMPEAAOKEHHSA, YIYHTHIBasA OCOOEHHOCTH IepeBoAa

cAoB-3amMeHHuTeAeH (cMm. [IpuaoxkeHue 2, Tada. I 2.14, IT 2.15).

1) The press section serves a second function besides the removal of
water, that of consolidation of the web.

2) Cutting may not always be the most desirable form of the fiber
treatment, but it is the one most directly observed in the paper
treatment.

3) The amount of heat energy from cooling the steam is very small
compared with that obtained from the condensation of the steam.

4) The pressure that develops in the digester may become greater than
that which would be associated with the temperature due only to the
steam pressure.

5) Since the paper must be dried in one pass around the dryer it is
necessary to supply additional energy above that provided by the
dryer can.

5. IlepeBeanTE NpPEeOAOKEHHSA, YIYHTHhIBasAd 3HA4YE€HHE MOAAAbHBIX

raaroaos (cMm. [IpuaoxkeHHe 2, TabA. I 2.4).

1) In some regions of the world where the winters are severe the mill
must be able to stockpile several months’ worth of wood.

2) Saturated steam should be used so that the latent heat of
vaporization of water can be obtained and used to heat the web.

3) If the grade of paper being made on the paper machine is to be
changed, the mixture of stock being prepared must be changed first.

4) It should be noted that about 60% of the bleached pulp made in
Northern America is used on-site to make paper and paperboard.

5) If the wood is to be used for lumber, it is desirable to leave the tree
whole.

6) The surface of application system should be made as smooth and
uniform as possible.

7) The diameter of the wood has to be kept above a certain minimum.

8) As much as 90% of the pollutants have to be removed from the waste
water of the papermaking process before discharging.



6. IIpouynTaliTe H NepeBeAUTE TEKCT.
Summary (2)

The fourth set of operations, web modification, is generally found or
performed on the paper machine, but is easier to treat as a separate unit
operation. Some machines may include none of these modification
operations while others may have several. The most common of these
operations improve the paper for printing by making the surface smoother
and more resistant to water or ink. This unit operation includes surface
modification and physical modification of the paper web.

It is common for some of the operations to be performed by separate
manufacturing units or even by different companies. Some plants exist
primarily to produce pulp performing only selection of raw materials and
liberation of fibers. However, most pulping operations are operated in
conjunction with a papermaking operation. The pulp plant may also
produce excess pulp which it sells to paper mills some distance from the
forests. It is necessary for the pulp mill to be near the trees, but the paper
mills need only to be near water and shipping.

The second and third unit operations (stock preparation and
papermaking) are almost always found together since papermaking
requires blending and, in most cases, refining. The web modifications are
frequently found on the paper machine. One notable exception is
pigmented coating which can be performed at a separate site.

The final group of operations, converting operations, is most likely
to be separated from the papermaking operation, with the exception of
tissue and folding boxboard for packaging grades. The location of the
converting operation is determined by the relative costs of shipping raw
materials and finished products, the speed with which products must be
produced or changed and many other economic factors.

7. OTBeThTE Ha BONIPOCHI.
1) Where is the web modification performed?
2) What is the aim of web modification?
3) Where is the converting operation performed?
4) How are different operations of papermaking performed?

8. IlepeBeauTe NMPEAAOKEHHS, OOpalllass BHUMaHHE HAa BbIAECACHHBIE

cAoBa.

1) In order to supply large tonnage of pulp continuous digesters are
very big.

2) Some of the problems of maintaining low moisture content in the felt
are due to the speed of the machine.

3) Due to the presence of lignin the papers do not have any degree of
permanence and yellow easily.

4) Because of their smooth texture felt pieces were used to produce
handmade paper.

5) In this case the only solution is to use another fiber collection for
making this grade of paper.

6) The temperature of the web will not rise above the evaporation
temperature of the water as long as there is water in the web.



9. [lepeBeAuTE NMPEAAOKEHHS, OOpalllass BHHMaHHE HAa FAarOAbHbIE

KOHCTPYKILHH.

1) A paper that is more or less resistant to the penetration of liquids is
said to be sized.

2) Sodium bicarbonate has been found to be the most desirable alkali to
employ for this purpose.

3) The nylon is used in blends with cellulosic fibers, the latter serving
the dual purpose of making the paper cheaper and imparting
strength to the wet web.

4) In spite of the fact that pulp has been made over 75 years, its
chemical reactions are still not definitely understood, although
numerous theories have been proposed.

5) The fiber will stand the action of reasonable bleaching without being
impaired.

6) These conditions are favourable for acid hydrolysis with the result
that the less resistant polysaccharides are hydrolysed to simpler
compounds, a portion being completely degraded.

10. IlepeBenuTe TEKCT IMIHCHBMEHHO CO CAOBapéE€M.

A typical mill produces 1000 tons/day of product although the
capacity of mills can vary from 50 to over 3000 tons. Each of the
operations involving wood chips or fiber is essentially hydraulic in nature
and involves a sequential application of chemical, dilution water,
mechanical energy or thermal energy. Sometimes this is followed by a
reaction vessel with long residence time (Bpemsa ob6paborkmu). As a result,
the last hydraulic dynamics are very important in determining the final
pulp or paper uniformity. A typical mill is operated some 333 days per
year, 24 hours per day, by a staff of a few hundred people.



IIPUAOXEHHSA
IIpuaoxkenue 1

KoppeKTHBHBIH (hOHETHKO-OpPO3INMHIECKHH KypC

1. 1. YTeHHe COTAACHEBIX OYKB

1. IIpounTaiiTe CAOBa, yYHTHIBAasI OCOOEHHOCTH YTEHHS OyKBBI “g”.

1) g [ds] mepene, i,y
engine, damage, vegetation, sludge, agent, hydrogen;

2) g [g] nepexn a, 0, U, COTAACHBIMH
go, investigate, groundwood, regard, regulation, significant,

HO: gear [gi9];

3) [IpounTaiiTe caoBa c OykBocodeTaHueM “ng” [pg]. ObpaTture

[{Pr)

BHHMAaHUeE, YTO B KOHIIE CAOBA “g” 3TOM OYKBOCOYETAHUU HE
YUTaeTCH:
strong, dewatering, recycling, spreading, refining.

2. [IpounTaiiTe CAOBa, y4HTHIBasI OCOOEHHOCTH YTEHHA OYKBEHI “C”.

1) c [s] mepeme, i,y
reduce, acid, cell, surface, consistency;

2) ¢ [k] mepen a, o, U, cornAaCHBIMH
cut, carry, locate, continuous, lack;

3)ch [{]
chip, discharge, bleach, change;

4)ch [k] B caoBax rpedecKoro IpOUCXOKIAEHUS
technology, chemistry, mechanical, characteristic;

S)ci [f/] B 3aymapHOM caore IIepel rAaCHOM
special, efficiency, commercial, appreciable.

3. [IpounTaiiTe CAOBa, yYHTHIBAask OCOOEHHOCTH YTEHHS OYKBBI “t”.

1) ti [f] B 3aymapHOM caoTe Iepej raacHoOMU
initial, ratio, potential;

2) -tion [[(o)n] (cyddpHKC CylIeCTBUTEABHOTO) B 3ayAapHOM

caore
suction, application, combination, section.



4. IIpounTaliTe CAOBA, rAe 3ByK [ff] BhIpaxkaeTcss mMo-pa3HOMY.

1) ch
chain, channel;

2) -ture
moisture, feature, saturated.

5. IIpounTaiTe cAOBa, rae 3BYK [[|] BbIpaxkaeTcss mHO-pa3sHOMY.

1) sh
ash, flash, furnish;

2) ti B 3aygapHOM CAOT€ IIepen FAacHOH
stationary, essentially, function;

3) cinepen raacHo#
ancient, especially, species;

4) -sion [[(9)n] 1mocae coraacHoOMU
reversion, conversion, compression;

5) -sure [f9] mocae coraacHoOM
pressure.

6. IIpounTailiTe CAOBa, I'Zle 3BYK [3] BhIpaxkaeTcd IO-pasHOMY.

1) -sure [39] 1mocae ymapHOM raacHo#
measure, enclosure;

2) -sion  [3(9)n] mocae ymapHOM raacHoM
precision, corrosion, provision, conclusion;

3) s [3] mocae ymapHo# raacHoi nepen -ual
usual, visual;

4) g [3] B caoBax ppaHIy3CKOrO IPOUCXOKIAECHHUS
regime, prestige.

7. CpaBHHTEe NIPOH3HOLIEHHE 3BYKOB

th [0] th [0]
ethyl further
growth although
worthy within



8. IIpounTaiiTe CAOBa, B KOTOPEIX OyYKBa “s”, KaK IpaBHAO, YHTAETCS
MeXAy TAACHBIMH [zZ] H MeXZAy rAaCHBIM H COTAACHBIM H B
Hadaae cAoBa [s]

result, to use, enterprise, desired

HO: ectb caoBa, rme s [s]

increase, useful, case, base.

1 ME€XAy 'AaCHbBIMHU

1. 2. YTeHHe rAaCHBIX OyKB

F'racHaga Bes 6ykBbI “r” mocae raacHol | C 6ykBo# “r” mocae raacHOM
OykBa
3aKpPBITHIN OTKPBITHIN 3aKpPBITHINA OTKPBITBHINA
cAoT caor caoT cAoT

a man [&] name [e1] car [a:] care [ed]

0 not [p] note [ovU] nor [0:] more [o:]

e met  [e] mete  [i:] her [3:] here [19]
u but [A] mute [ju:] | burn [3i] cure  [ju9]
i/y pin i nine [a1] girl [3:] tire [a19]
gyp  [1] type [a1] myrtle [3:] tyre [a19]

1. IIpounTaiiTe CAOBa, yYHTHIBasA pa3Hoe YTeHHe OYKBBI “a” B
3aBHCHMOCTH OT THIIA CAOra.

1) 3aKpBITBIM CAOT: a [&]
rag, stack, handle.

HO: B HEKOTOPBIX CAOBax MO yAAPEHUEM a
CcAOTE

management, manufacture;

2) OTKpBITBIH caoOT: a [e1]
rate, basic, grade;

3) 3aKpBITBHIH CAOT C mocAenyioniet 6ykBoH “r”: a + r

bark, dark, compartment;

4) OTKPBITBIH CAOT C IIOCAEAYIOIIEH OyKBO# “r”: a + r

area, prepare, various.

“©. 0,

[]

U B OTKPBITOM

[a:]

[ea]

2. [IpounTailiTe CAOBa, yYHTHIBAsI pa3HOE YTE€HHE OYKBBI “e” B
3aBHCHMOCTH OT THIIa CAOTra.

1) 3aKpBITBEIN caoT [e]:
set, vessel, spend, territory;

2) OTKpBITBIH caoT [i:]:

meter, equal, acetic, intermediate;




3) 3aKpBITBHIF C HOCAeAyIOIIeH OyKBo# “r” [3:]:
term, service, detergent, fertile;

4) OTKpPBITHIY Cc mocaenyromiedt 6ykBo “r” [19]:
sphere, material, interfere, inherent.

3. IIpounTaiiTe CAOBa, yYHTHIBasA pa3HOe YTE€HHE OYKB «i/y» B
3aBHCHMOCTH OT THIIA CAOra.

1) 3aKpBITBIH caoT [1]:
fit, timber, mix, print;

2) OTKpBITBIH caor [ai]:
drive, hydroelectric, fiber, arise, piping;

3) 3aKpBITBHIF CAOT C IIocAenyronle OykBoH “r” [3:]:
birch, fir, circulation, dirt;

4) OTKPBITBIH CAOT C ITOCAeAyIOIeH OyKBoH “r” [aid]:
require, desirable, prior;

4. IIpounTalTe CAOBa, yIHTHIBAasI pa3HOE YTeHHe OYKBEBI “0” B
3aBHCHMOCTH OT THIIA CAOTa.

1) 3aKpbITBIHM caoT [p]:
cost, softwood, log, bottom;

2) OTKpPBITBIY caOT [dU]:
stone, process, zone, soda.

HO: o [A] B KOHIIe caOBa mepen m, n, v, w, th
ton, cover, become.

HO: o [u:] mocae 1, 1, m:

removal, improve;

3) 3aKpBITBIH CAOT C ITOCAEAYIONIeH OyKBOH “r” [o:]:
form, shortage, sort, force;

4) OTKPBITBIH CAOT C IIOCAEAyIOIeH OyKBOH “r” [o:]:
core, store, therefore, storage.
5. IIpounTaiiTe CAOBa, yYHTHIBasA pa3HOE YTEHHE OYKBBI “u” B

3aBHCHMOCTH OT THIIA CAOora.

1) 3aKpBITBIH CAOT [A]:
cut, pulp, drum, pump;



2) OTKpBITBIH caoOT [ju:]:
cubic, value, reduce, durable;

3) 3aKpBITBIHM cAOT C ocAedytole 6ykBoi “r” [3:]:
curve, occur, further, burn, furnish;

4) OTKPBITBIY CAOT C ITocAedylolle OyKBo# “r” [judl:
pure, during, impurity, purify.

HO: u [u:]

B HEKOTOPKBIX CAOBAax:

include, solution, pollution.

1. 3. YreHHne OyKBOCO4YEeTaHHH ABYX r'AaCHBIX, FTAaCHasag + W

[TepBas Bropas 6ykBa
OykBa a o e u/w i/y
a pause [0:] | main [e]]
law [o:] pair [e9]
o} road [dv] book [v] toe [au] loud [av] voice [o1]
roar [o:] pool [u:] goes [ou] sour [aus] | joy [o]
poor [u9] show [av]
town [av]
e teach [i:] meet [i:] few [ju:] vein [ei]
hear [19] cheer [19] crew [u:] grey [ei]
u due [ju:] suit [ju:]
blue [ju:] fruit [u:]
i pie [ai]
ties [ai]

1. IIpounTaiiTe CAOBa, yYHTHIBAs OCOOEHHOCTH YTEHHS IOA
yAapeHHEM COYeTaHHA OyKBBI “a” c APyrHMH rAacCHBIMH: way [ei];

law [5:].

straight, contain, chain; raw, cause, straw,

al + coraacHag [o:]:
salt, wall, false.

HO: [=]:

alcohol, alkali, calcium, valve.




2.

1)
2)
3)
4)
5)

6)

3.

IIpounTaliiTe CAOBa, yYHTHIBass OCOOEHHOCTH YTEHHS IO
yAapeHHEeM COYeTaHHSA OYKBBI “0” ¢ APYTrHMH rAaCHBIMH.

[ou]:goal, float, coated, foam;

[o1]: 0il, noise, soil, joint, alloy, boiler;
[v]: wood, choose, cook, smooth, root;
[av]: crown, account, ground, powerful,
[ov]: owing to, grow, slow, flow,

[A]: double, couple, touch.

IIpounTaiiTe CAOBa HTBIBasz OCOOEHHOCTH YTEHHS IOA
?
yAapeHHEeM COYeTaHHS OYKBBI “e€” ¢ APYTrHMH rAaCHBIMH.

1) ea He nnepexn d, th [i:]
bleach, reach, leaf, steam;
2) ea mepen d, th, 1th [e]
head, health, spread, heavy;
3) [i1]

speed, screen, degree, feed, need;
4) ew [ju:]

new, renewable, sewage,
HO: ew [u:]

drew, flew;

5) [19]

appear, adhere, shear;

6) [3:]

research, early.



1. 4. Yoapenue

IIpounTaliTe MABYCAOXKHBIE CAOBa, B KOTOPBLIX YyZAapeHHe, Kak
NpaBHAO, MaJaeT Ha NMEePBBIH CAOT.

acid, barker, cotton, feature, level, lignin.

1) ITpouyuraiiTe ABYCAOXKHBIE TAATOABI, HAUHMHAIOIIMECd C IIPePpHUKCOB, B
KOTOPBIX ylapeHUe I1aiaeT Ha BTOPOH CAOT.

adjust, affect, discharge, direct, explode, impinge.

2) IlpouyuraiiTe caoBa (QPAHIY3CKOTO IIPOUCXOXKIAEHUT, B KOTOPBIX
yAapeHue agaeT Ha KOHEYHBIU CAOT.

machine, regime, technique, canal, tracheid.

3) [IpoumTaiiTe MHOTOCAOXKHBIE CAOBA, YYHUThIBasd, 4YTO, KaK IIPABHAO,
yaapeHHe B HUX ITaJaeT Ha TPETHUH CAOT OT KOHIIA.

consistency, alkaline, cellulose, derivative, efficiency.

4) TlpouuTaiiTe TPEXCAOXKHBIE CAOBa C cydpdukcamu -ate, -ize, B
KOTOPBIX ylapeHUe ITaflaeT Ha TPETHUH CAOT OT KOHIIA

isolate, regulate, operate, neutralize, utilize.

5) I[IpoyuTtaiiTe MHOT'OCAOXKHBIE CAOBA, B KOTOPBIX, [IOMHMO yAapeHUS
Ha TPETBEM CAOT€ OT KOHIIAa, €CTh BTOPOCTEIIEHHOE yAapeHHe

a vaila'bility, epi'thelial, solu'bility.

6) IlpouuTtaiiTe NOPOU3BOAHBIE CAOBa, B KOTOPBIX, KaK IIPaBHAO,
coxpaHdeTcs yAapeHHe HCXOLHOIO CAOBA.

equal — equalize, perforate — perforated,
accumulate — accumulator, operate — operator.

7) IlpouutaiiTe CAOBa-OMOHHMMBI C pasHbBIMHU yAapeHUIMU: B
CYLIECTBUTEABHOM — Ha IIEPBOM CAOT€, B TAAroA€ — Ha BTOPOM.

the 'process — to pro'cess

the 'compound - to com'pound
the 'conduct - to con'duct.



IIpuaoxkeHnue 2
I'paMMaTHYECKHE TaOAHIIBI

Tabauma IT 2.1

TCaaroa “to be”

DYHKIMS B IIPEAAOKEHUU U
3Ha4YeHUe

[Ipumepsl

[lepeBon

1. CMBICAOBOI TAQrOA «OBITH,
«SIBASITBCSD), (HAXOAHTBCSI).

Of all the natural components of
carbon cellulose is the most abundant.
Cellulose is a long chain polymer.

These grades of paper are on the
shelves.

N3 Bcex IPUPOAHBIX COEAUHEHUN yraepoaa
IIEAAIOAO3a — CAMO€E PaCIIPOCTPAHEHHOE.
[learron03a IBASIETCH [IOAUMEPOM C
IOAUHHOMH I1EINBIO.

OTu copra Oymaru HaXOoAATCH Ha ITOAKAX.

2. BcrmomorareAbHBIH raaroa
OAs 00pa3oBaHUS I'PYIIIIbI
BpemeH Continuous U nmaccus-
Horo 3asora. CaMoCcToITEABHO
HE TIePEBOIUTCH.

The manufactures are using a new
process.

These reagents are used to determine
the viscosity of cellulose solutions.

[Ipon3BOoAUTEAN HCIIOAB3YIOT HOBBIN
IIpOLIeCC.

OTH peareHThl HCIIOAB3YIOTCS A4
OIIPEIEACHUS BA3KOCTU PACTBOPOB
LIEAAFOAO3BI.

3. MogaabHBIN rAaroa (B
COYEeTaHUU C UH(PUHUTHUBOM C
“t0”) moAIKeH, 0bsI3aH.

The cooking liquor is to be added to
the chips in the digester.

BapouHyo XKUIKOCTH HaAO0 AOBaBAATE B
LIeTTy B BAPOYHOM KOTAE.

4. B xouHcTpykuuu there is
(are, was, were) — cyirecT-
ByeT, HMeeTCH, €CTh.

There are three chemical
the soda,

pulping
processes: sulphate and

sulphite.

CyliecTBYIOT TPU XUMHUYECKUX CIIOCO0a
IIpEeBpAIllEHUA B IIOAYMAaCCy: HATPOHHBIH,
cyAb(aTHBIN U CyAB(OUTHBIH.




Caaroa “to have”

Tabauna II 2.2

qDy’HKI_[I/IH B IIPEOAOKEHHNH U
3HA4YCHHCE

[Ipumepsl

[lepeBon

1. CMBICAOBOI TAAQT'OA <HMETBb).

The final cooked pulp has good tearing
strength.

IlonyyeHHad cBapeHHasd Macca HMeeT
XOPpOIIlee COIIPOTUBACHUE PA3AHUPAHHUIO.

2. BcrmomoraTeAbHBIH T'AQTOA AL
o0pazoBaHUs TPYIIIEI BPEMEH
Perfect. CamocTosiTEABHO HE
IePEBOANTCS.

Recently the mill has used a new model
of digester.

HenasHO 3aBO HCIIOAB30BaA HOBYIO
MOJIEAb BapOYHOTO KOTAA.

3. MonaapHBIN raaroa (B
COYEeTaHUU C UH(PUHUTHUBOM C
“to”) moAIKeH, 00sI3aH.

This operation has to modify the paper.

OTa onepanyd AOAMKHA
MmoaudHIHpOBATE OyMary.




Tabauna II 2.3

CTpamaTeAbHBIH (IAaCCHBHBIH) 3aaor (to be + Participle II)

Criocob mepeBoa

[Ipumepsl

[lepeBon

2.

3.

1. CoueTtaHue raarosa «ObITh» C KPATKUM
CTpaaTeAbHBIM IPUYACTHEM ITPOLIEAIIIETO
BpeMeHU C cyp(PUKcoM -H-, -T-. ['Aaroa
«OBITE» B HACTOSIIIEM BPEMEHHU He
IIePEBOUTCH.

The pulp is cooked.
was cooked
will be cooked
has been cooked
had been cooked

Macca cBapeHna (Maccy BapsT).
ObIAa cBapeHa
OymeT cBapeHa
ObiAa cBapeHa
ObIra cBapeHa

2. I'naroaoM Ha -Cd B COOTBETCTBYIOLLIEM
BPEMEHH, AHIIE U YHCAE.

This process is used for making
bleachable grades of Kraft pulps.

OTOT IIPOLIECC HCIMOAB3YETCSH AT
OeAMMBIX COPTOB KpadT-
IIEAATOAO3EI.

3. 'naroanoMm AeHicCTBHUTEABLHOTO 3aA0ra B 3
AUIIE MHOXK. YHCAA B HEOIIPEAEACHHO-AUYHOM
IPEOAOKEHUH.

A new digester was put into
practice yesterday.

HoBrI1 Bapo4yHBIH KOTEA
3allyCTHAH B 5KCIIAyaTallHIO
BYepa.




OxoHnuyaHnue Taba. IT 2.3

1.

2.

3.

4. I'naroasl ¢ OTHOCSIIIUMCH K HUM
IIPEIAOTOM, KOTOPBIE TIEPEBOAATCS TaAKXKE
TAAQT'OAOM C IIPEIAOTOM

to depend on - 3aBuCeTH OT

to insist on — HacTauBaTh Ha

to refer to — ccrlrnaThca Ha

to rely on — onnupaTtbcsa Ha

to speak of (about) — roBopuTs 0

to deal with — umeTs geao ¢
(paccmarpuBaTh),

II€PEBOAATCS FAATOAAMHU B HEOIIPEIEACHHO-
AWYHOU (popMme, ITpHUYEM ITPEIAOT CTABUTCH
nepes aHTAUNCKHM ITOOAEZKATIIHM.

This new experiment is referred
to everywhere.

Ha 5ToT HOBBIN 5KCIIEPUMEHT
CCBIAQIOTCH BE3JE.

5. 'aaroar! 6e3 mmpemaora, KOTOPhIE
IePEBOAATCA TAATOAOM C IIPEIAOTOM

to affect — BausaTs Ha

to act — meMicTBOBATH HA

to answer — oTBEYaTh Ha

to follow — caemoBaTe 3a

to influence — BAuSTEH Ha,

IEPEBOAATCA TAATOAAMHU B JIEHCTBUTEABHOM
3aA0re, IIPUYEM ITPEAAOT CTABUTCS NMepen,
AHTAUHCKHM IIOJAEKAIIUM.

This process is affected by the
temperature.

The progress of cooking can be
followed by analysis of cooking
liquor.

Ha >ToT mIpoliecc BAHSIET
TeMIeparypa.

3a BapOoYHBIM IIPOIIECCOM MOKeET
CAeI0BaTh aHAAHU3 BAPOYHOM
KUIKOCTH.




MoaoaabHBIE FAAroABI

Tabauna II 2.4

MonmaAbHBIM rAaroa Bpemena
U €ro 9KBHBAAECHT 3HayeHuUe Present Past Future
must JOAZKEH, Ha0, Hy>KHO must work - -
to have to have (has) to work had to work shall (will) have to work
can MOTY, YMEIO can work could work -

to be able to

am (is, are) able to
work

was (were) able to
work

shall (will) be able to
work

may
to be allowed to

MOTY, MOXKHO, pa3pe-
II€HO

may work
am (is, are) allowed to
work

might work
was (were) allowed
to work

shall (will) be allowed to
work

to be to J[OAKEH, IIPEICTOUT am (is, are) to work was (were) to work -
(o6ycaoBaeHO 3apaHee
HaMe4EHHBIM IIAaHOM)

should (+ JIOAZKEH, CAEIYET, CAe- This machine should

UH(pUHUTUB 0e3
Ntoll)

J0BaAo ObI (coBeT, pe-
KOMEHOaIus)

be handled carefully. C
3TON MAaIlIMHON CAELYyET
obparaTbcs oc-
TOPOKHO.

ought to

JIOAZKEH, CAEYET (COo-
BET, MOPAABHBIHN OAT)

The result of this ex-
periment ought to be
checked.

PesyavTaT 3TOrO 3KC-
IIEPUMEHTA CAEIYET

IIPOBEPUTD.




IIpuyacTua

Tabauna II 2.5

Bun npuyacrug,
opuMep

qDYHKL[I/II/I B IIPEOAOZKEHHH U IIC

PEBO

JacCTh CKa3ye€MOro

orpeaeAeHUE

00CTOITEALCTBO

1

2

3

4

1. Participle I
Active Voice

forming

During the reaction with the
lignin the chemical was

forming soluble compounds.

Bo Bpem4a peakiiuu C AUT-
HHUHOM XHUMHUKAaT CO3ZaBaA
pPacTBOPHUMBIE COEIUHEHNS.
([ast oOpazoBaHUA TPYIIITHI
BpeMeH Continuous.
CamMmocTOATEABHO HE
nepeBOLHTCH.)

The chemicals forming
soluble compounds are acid
or alkaline.

XuUMHUKaThI, 00pa3yrouiue
pPacTBOPUMBIE COEqUHEHMS,
5T0 KHCAOTA HUAU IIEAOYb.
(TIpu4acTHA Ha -1IHH,
-BIIHH)

The chemical reacts with the lignin
forming soluble compounds.
XUMHUKAT pearupyeT ¢ AUTHHHOM,
obpa3ys pacTBopUMbIE
coequHeHUs. ([leenpHyacTHe HA
-a, -A)

2. Participle I
Passive Voice

being formed

Soluble compounds are
being formed in the wood.
PacTBOpHMEbIE COeqUHEHMS
obpasyroTcst B JpeBECUHE.
(dast 06pa3oBaHUs IPYIIIbI
BpeMeH Continuous.
CamMoCTOAATEABHO HEe
nepeBoOAATCS.)

Soluble compounds being
formed in the wood are
removed by washing.
PacrBOopuMbIE coeguHEHNd,
obOpasyromuecs
(oOpa3yemsble) B [peBECHHE,
VAAASIFOTCSI ITPOMBIBKOH.
(lIpuyacTHE Ha -IOLIHHCA,
-eMBbIH, -HMBIH)

(While) Being formed in the wood
soluble compounds were removed
by washing.

IIpu 0Opa30BaHHH B [pPEBECHHE
(EcAH 0HU 0O0pPa30BBIBAAHCH B
[IpEeBECHHE) paCTBOPUMBIE COENU-
HEHUS YIAASIAVUCH IIPOMBIBKOA.
(IIpumaTOYHOE NMpEenAOKEHHE,
00CTOSATEABCTEO, BBIPAIJKEHHOE
CYLILECTBHTEABHBIM C

IIpeaAorom)




IIpomoaxkeHue Taba. I 2.5

1

2

3

4

3. Participle II
Passive Voice

1) The washing has
removed the soluble
compounds.

1) Soluble compounds of
lignin removed by washing
affect the strength of the

If removed, soluble compounds of
lignin will not affect the quality of
the pulp.

removed [IpomMbIBKa yaasHAA pulp. Ecan ux yaaauTs (I[Ipu yoaseHHH),
PacTBOpPHUMBIE COeUHEHUd. | PacTBopHMbIe COeIMHEHUS PacTBOPUMBIE COEIUHEHNT AUTHUHA
(dasg o6bpazoBaHUs TPYIIIILI AWUTHUHA, YAAA€HHBIE He OyayT BAUSTH Ha Ka4eCTBO
BpeMeH Perfect. CamocTO- | IPOMBIBKOH, BAULIOT Ha MAacCBI.
AATE€ABHO H€ NEePEeBOAHTCS) | IPOYHOCTb MAaCCHI. (IlpuoaTOouHOE
2) The soluble compounds 2) The problem discussed obcTOoATEABCTBEHHOE
are removed. there yesterday is very npenAoKeHHe,
PacrBopuMbIe coenuHeHusa | important. CyLILECTBHTEABHOE C NIPEAAOTrOM B
yAaA€HBI. [TpoGaema, obcyxaaBmasaca | GyHKIHH OOCTOATEABCTEA)
(dast oOpa3oBaHUS ITACCUB- | BUepa, OYeHb BasKHA.
Horo 3asora. CamocTo- (IIpuyacTHE Ha -MBbIH,
SITEABHO HE NMEPEBOAUTCSI) | -HBIH, -THIH, -BIIHHCA)

4. Perfect Having removed soluble
Participle compounds of lignin we assured

Active Voice

having removed

good quality of the pulp.

YmaAHB pacTBOPUMEBIE COEIUHEHUS
AUTHHHA, MBI O0ECIIEYUAH XOPOIIIee
Ka4eCTBO MacCHI.

(leenpuHyacTHE HA -HB, -aB)




OxoHuyaHue Taba. II 2.5

1 2 3 4
5. Perfect Having been removed soluble compounds of
Participle lignin could not affect the quality of the pulp.
Passive Voice IIocae TOro, Kkaxk ux yaaaunTs (Ilocae
yAaA€HHS), PACTBOPUMbBIE COeMHEHUSI ANTHUHA
having been HE MOTAHM OOABIIIE BAUSTH HA KQ4€CTBO MAacCCHI.
removed (IIpuaaTOYHOE OOCTOATEABCTBEHHOE

NpeaAOXKEeHHE, CYILLeCTBHTEABHOE C
NpPeaAOTOM B POAH OOCTOSAATEABCTBA)

Tabauna IT 2.6

He3aBHCHMBIH NpPHYACTHBIH oGopoT

[Tpumepsl IlepeBon
1) The problem being difficult, they worked hard. Tax xax 3amada ObIAa TPyAHaAsI, OHU PabOTAAU MHOTO.
2) The experiment being carried out, he cannot Ecnu 3KCIepHMEHT IPOAOAIKAETCH, OH HE MOXKET YHTH
leave the laboratory. U3 AaDOPaATOPUH.
3) With radioactivity discovered, great progress was | Koz0a 6bIAa OTKpBITA PAAHOAKTHBHOCTB, OOABIIIHE
made in physics. yCIIEXU ITPOU30LIAU B (PU3UKE.
4) He read two articles on this subject, the latter OH mpouynTaA ABE CTAThU Ha 3Ty TEMY, Npuuem IMOCAEAHAA
being more interesting. Oblra GoAee HHTEPECHOMH.




TepyHaun

Tabauna II 2.7

DyHKIUS B IPEIAOKEHUN

[Tpumepsl

IlepeBon

1. Ilomaeskaliiee

Retaining as much of the hemicellulose
as possible in the pulp is important.

Yanepmxanue (YaepkHBaATh) KaK MOXKHO
0OABIIIE TeMHUIIEAAIOAO3BI B MAaCCe BaYKHO.
(cymecTBHTEABHOE, HHGOHHHTHB)

2. HacTp cKa3yeMoro

The main task is removing the lignin of
the wood.

['rnaBHag 3aaya — yaaAeHHe AUTHHHA
U3 OPEeBECUHBI.
(cymrecTBHTEABHOE, HHPHHHTHB)

3. [Ipamoe gomoaHeHHE

The production requires utilizing a new
conveyor system.

[TpousBoacTBO TPeOyeT HCIIOAB30BaTh
HOBYIO KOHBEHEPHYIO CUCTEMY.
(MHPHHHTHB, CyLIIeCTBHTEABHOE)

4. OnpeneaeHue
(obBraHO C mpemaorom of mmocae
CYILIECTBUTEABHOTIO)

The possibility of influencing the
quality of the pulp is studied carefully.

B03MOXKXHOCTh BAHIHHSI Ha KaQ4eCTBO
MaccChl U3y4aeTcs TIIATEABHO.
(MHPHHHTHB, CyLlIeCTBHTEABHOE)

5. O6CTOSITEABCTBO

(0OBIYHO C IpemaoramMu

in — pu, B TO BpeMsa Kak

on (upon) — 110, IIOCAE

before — nepen

by — TBOpUTEABHBIN ITa/1€3K
instead of — BMecTO TOro 4YT00BI
for — naa uT.o.)

The operator examined the paper
machine without stopping it.

OnepaTtop ocMoTpes OYMazKHYIO
MalllnHy, He OCTaHaBAHBadA cé (0e3
OCTaHOBKH).

(meenmpH4YacTHE, CylIECTBHTEABHOE C
nIpeaAoOrom)




Tabauna II 2.8

HuadbHuHHTHB
DPYyHKIUSI B IIPENAOKEHUHN [Ipumepsl IlepeBon
1 2 3
1. ITomaexkarree To create a new model of digester is our | CosmaTsp (co3maHHe) HOBOM MozeAn
task. BapoOYHOI'0 KOTAA — HAaIlla 3a7a4a.
(MHPHHHTHB, CyLIIeCTBHTEABHOE)
2. HYacTp cKa3yeMoro Their task is to create a new model of HX 11eAb COCTOHT B TOM, YTOOBI CO3AaTh
a) IIOCA€ TAaroAa-CcBA3KHU digester. HOBYIO MOJE€Ab BAPOYHOTI'O KOTAA.
(MHPHHHTHB)
0) mocae MOJaABHOTO You have to improve the quality of this BbI MOAZKHBI YAYYIIHTH KQueCTBO 3TOH
raaroaa (IOAIKeH) paper. Oymaru.
(MHPHHHTHB)
3. [lorioAHEHUE The client prefers to buy a new grade of KaneHT nperoyuTaeT KynHTh HOBBIH
paper. copt Oymarwu.
(MHDHHHTHB)




OxoHn4yaHHe TabAauusn I1 2.8

1

2

3

4. OnpeneaeHue

a) They have the possibility to improve
the quality of the pulp.

b) The new refiner to be installed at our
mill has just arrived.

c) He was the first to begin this
experiment.

a) OHHM UMEIOT BO3MOXKHOCTh YAYYUIHTH
Ka4eCcTBO MacChl.
(MHPHHHTHB)

b) HoBnlit padrHep, KOTOPBIH OyaeT
YCTaHOBAEH (LOAJKEH ObITh YCTAaHOBAEH)
Ha HallleEM 3aBOJI€, TOABKO YTO IIPUOBIA.
(IIpHAATOYHOE ONPEAECAHTEABHOE
NpeaAOKEeHHE CO CKa3yeMbIM,
BbIpaxKalollleM AeHCTBHE, KOTOpoe
OyZeT MAH HOAXKHO OBITH COBEPIIEHO)

c) OH mepBBIH Ha4YaA 3TOT SKCIEPUMEHT.

5. OB6cTogaTeALCTBO

The dry wood is pretreated at the mill with
hot water to make barking easier.

Cyxas ApeBecHHA II0ABepPTraeTcs Ha 3aBOJIE
IIpeABaPUTEABHON 06paboTKe, YTOOBI
00AerYuTs (AAST 00AErYeHHsI) OKOPKY.
(MHHHHTHB C COI030M «ITOOEIN,
CYILILECTBHTEABHOE C IIPEAAOTOM «IIASI»)




Tabauna II 2.9

HHbHUHHTHBHBEIE 000POTEI

[Ipumepsl IlepeBon
I. CaoxxkHOe nmonaAexkalee
1 2
[TepeBoguTCss AByMS CIIOCObOaMU:
1. IoTIOAHUTEABHBIM HPUAATOYHBIM IIPEAAOKEHUEM
C COI03aMH «4TO», «4TOOBI», «KaK». MH(PUHUTUB
II€PEBOANTCS AUYHOMN IrAaroAbHOM OOpMOiA.
is known H3BecTHO , 9TO
is likely Bepogarao OymarozmeAaTeAbH
is certain Hecomuenno ass MalIHHA
is found O6HapyzKeHO paboTaeT o4eHb
The paper is reported to work very effi- Coob1raror 3pPEKTHUBHO.
machine is assumed ciently. [omnyckaercs
is considered Cuuraercsa
is expected Oxxumaercs
appears Oxka3pIiBaeTcd
seems Kaxerca
proved JTokasaHo
2. [IpocThIM IIPEOAOKEHUEM C BBOOAHBIM CAOBOM,
COOTBETCTBYIOIIIMM CKa3yeMOMY aHTAUHCKOTO
IIPEIAOKEHUS.
The paper machine is known to work very efficiently. BymaroneaareabHas MallliHa, KaK H3BECTHO,
paboTaeT oueHb 3P(PEKTUBHO.




OxoHnuyaHnue Taba. IT 2.9

II. CAOKHOE AOIMOAHEHHE

1 2
1) They want (like) the plan to be fulfilled. 1) OHH XOTAT, YTOOBI MAAH OBIA BHIIIOAHEH.
2) * They see (hear) the engineer leave the room. 2) OHu BUAAT (CABIIIAT), YTO HHMKEHEP YXOLHT

U3 KOMHAaTHI.
3) * They order, allow (let), cause, force (make) these data to be | 3) OHu NpHUKa3bIBAIOT (II03BOALIOT, 3aCTABASIOT),

processed immediately. 4TOOBI 3TH AAaHHBIE ObIAH 00paboTaHbI
HeMEeIAEHHO.
* [Tocae TAaroA0B YyBCTBEHHOTO BoCcIIpudaTus (see, hear, feel TlepEeBOMUTCS TPUIATOYHBIM IPETAOKEHHEM C
U T. [1.), a TakXKe raaroaoB let, make, have ucmoas3zyercs COTO3AMEL «TOY, «ITOBBD, «KAKy. WHDHHHTUE
" "
MHPUHATAB 6€3 JacTHLIBI "to”. I€PEBOIUTCS AMYHON rAQroAbHOH (POPMOH.




Caaroa “should”

Tabauna II 2.10

qDYHKI_II/IH B IIPEOAOKEHHH U 3HAYECHHE

[Ipumepsl

[lepeBon

1. BcmoMmoraTeAbHBIH T'AQTrOA:
1) nast o6pazoBanuga BpeMeH Future in
the Past 1 A. e1. 1 MH. YHCAQ,;

2) B CAOXKHOIIOTYHUHEHHOM
IPEIAOKEHUU C YCAOBHBIM
OPUOATOYHBIM C 1 A. €. ¥ MH.
YHUCAA,

3) B YCAOBHBIX IPUIATOYHBIX,
JAefCTBHE KOTOPBIX HE BIIOAHE
PeaAbHO U OTHOCHUTCS K OyAyILIeMy
(co Bcemu auniamu);

4) B 6€CCOI03HBIX YCAOBHBIX
IPUAATOYHBIX IPEIAOKEHUIX (CO
BCEMH AMIIAMHU);

S) B IpUAaTOYHBIX ITPEIAOKEHUIX
rocae 0e3AMYHBIX 000POTOB THUIIA
“it is necessary”.

1)

2)

3)

4)

5)

We decided that we should
finish the work in time.

If (provided, in case,
unless) the task were
difficult, I should help you.

If he should see her
tomorrow, he would give her
the book.

Should the machine be
equipped with new rolls, its
efficiency would be greater.

It is important that the
machine should be equipped
with a new screener.

1) MBI pemruam, 4To KOHYHM padboTy
BOBpEMsI (FAaroa B Oyayiuem
BpPEMEHH).

2) EcAu OBI (B cAy4ae €CAH, €CAH
He) 3a/1a4a 0b1Aa OBI TPyOHOM, g
moMor ObI BaM (rAaroA B
NMpouIeAIeM BPEMEHH C «OBIn).
3)Ecau ObI OH yBHAEA €€ 3aBTpPa, OH
AaA ObI €l KHUTY (FAQroA B
NMpoueAlIeM BPEMEHH C «ObI»).

4) EcaAH OBI MalliHa OblAa OCHAIIIEHA
HOBBIMH BasnaMH, €€
IIPOU3BOUTEALHOCTEL OblAa OBI
Ooabllle (FAaroA B mpolleauIeM
BPEMEHH C «OBI»).

5)Heobxoamumo, 9T00OBI 3Ta MaIlInHa
OBIAa 0GOpymOBaHa HOBOM
COPTHPOBKOI (raaroa B
NpoLIEeAIleM BPEMEHH).

2. MogaAbHBIM TAQTrOA CO 3HAQYEHUEM
JIOAZKEHCTBOBAHUS

These experiments should be
repeated.

OTH 5KCIIEPUMEHTHI CAEAYET
(cAemoBaAo ObI, HY3KHO) [IOBTOPUTE.




Caaroa “would”

Tabauma IT 2.11

qDYHKI_[I/IH B IIPEOAOKECHHH B 3HAYECHHE

[IpuMepsl

[lepeBon

1. BcrmoMmoraTeAbHBIH T'AQIOA:

1) masg obpa3oBaHUS BpeMeH
Future in the Past 2 u 3 A. en. u
MH. YHCAQ;

2) B CAOXKHOIIOAYHWHEHHOM IIPE/-
AOXKEHHU C YCAOBHBIM ITpHUAA-
TOYHBIM C 2 1 3 A. €. U MH.
YHCAQ,

3) mas oOpazoBaHUsS cocAara-
TEABHOTO HAKAOHEHUS B IIPOCTOM
IPEeOAOKEHUU, KOT/Ia YCAOBHE
IoIpa3yMeBaeTCsl.

1) They said that they would come to-
MOrrow.

2) If (provided, in case) the task were

difficult, they would help you.

3) It is a pity he is busy. He would_help
you.

1) OHu ckazaAu, 4TO HPHAYT
3aBTpa (raaroa B Oyayiiem
BPEMEHH).

2) Ecau ObI (B cAydae ecan) 3agada
ObIra OBI TPYZAHOM, OHU MOMOTAH
OBI_BaM (rAaroA B MPOIIEAIIIEM
BPEMEHH C «OBI).

3) 2Kaap, 4yTo oH 3aH4T. OH moMmor
OBI_BaM (rAaroa B MPOILIEAIIIEM
BPEMEHH C «OBI).

2. MomaAbHBIH TAQTOA:

1) mag BeIpazkeHUs IOBTOPHOTO OEH-
CTBH4 B IIPOIIIAOM;

2) nast BIpaXKeHUd KEeAaHUS HAU
HEKEAaHHS COBEPIIUTH ACHCTBUE;
3) Kak (popMa BEKAUBOCTH.

1) He would not listen to their advice.

2) He tried to start up the machine, but
it would not.

3) Would you kindly help me.

1) OH 0OBIYHO (4acTo, OBIBAAO) He
CAyIIIAA UX COBETOB.

2) OH nomnbITaAcs 3aIlyCTUTD
MAaIlliHy, HO HH4Yero He
IIOAYYaAOCHh (OHA «HE XOTEAQ).

3) ByabTe AIOOE3HBI, ITOMOTHTE
MHE.




Beccoo3HbIe NPHOATOYHBIC IIPEAAOKECHHSA

Tabauma I1 2.12

Bupg nnpenaoxkeHuda

[Ipumepsl

[lepeBon

1. JormoAHHUTEABHOE IPUOATOYHOE
IIPEIAOKEHUE

That means you can start up the
machine.

3To O3HA4YacT, umo BBI
MOXeTe 3allyCKaThb MAaIIIHHY.

2. OnpeneAuTeAbPHOE IPUAATOYHOE
IpenAoKeHue

The digesters we install at our mill are
manufactured by a well known group.

BapouyHble KOTABI, KOMOpbuLE
MBI YCTaHaBAHBaeM Ha
HallleM 3aBOJ€e, N3IOTOBACHBI
XOPOILIO U3BECTHON (pUpPMOH.

3. YcaOBHOE IPUAATOYHOE
peaAOKEeHNEe C MHBEPCHEH C raaroramMu
were, had, could, should

Were the digesters installed, we could
start up the new production line.

Ecnu 66t Bapo4YHBIH KOTEA
OBIA YyCTAaHOBAEH, MbI MOTAU ObI
3aIlyCKaThb HOBYIO
IIPOU3BOACTBEHHYIO AMHUIO.




THIIbI YCAOBHBIX NPEeAAONKEHHH

Tabauma IT1 2.13

1. PeaabHblE yCcAOBHA

2. He BroAHE peasbHbIE€ YCAOBHUSA ‘

3. HepeaarHbIE yCAOBUA

1) Corosnnle (c coro3zamu if — ecau; provided (that), providing (that) — ecau, supposing (that) — ecau; on

condition (that) — npu ycaoBuu 4uTo)

If he goes to bed early, he will get up
early.

Ecau oH Ast3keT criaTh paHo, TO U
BCTaHET PaHoO.

Bpemena: niocae coro3sa — Present
Simple, B raaBHOM — Future Simple.

If he went to bed early in summer, he
would get up early.

EcAHu OBI OH AOXKUACS CITaTh PAHO
AETOM, TO U BCTaBaA ObI paHoO.

Bpewmena: mocae coro3sa — Past Simple,
B raaBHOM — would, could, might +
Infinitive

If he had gone to bed early
yesterday, he would have got up
early.

EcAH OBI OH A€T CIIATh PAHO
BUYepa, TO U BCTaA OBI paHo.

Bpemena: rmocae cor3a — Past
Perfect, B rnaBHOM — would, could,
might + have + Participle II

2) Beccoro3Hble (C UHB

epcueli, B Hauaae npegsoxkeHus: had, we

re, could, should)

Could he swim well, he would take
part in the competition.
EcAH OBI OH XOPOIIIO TIAQBaA, TO

MPHHSAA ObI yJacTHe B COPEBHOBaHHUH.




MHorogyHKIITHOHAABHOE CAOBO “one”

Tabauma II 2.14

DyHKIMI, 3HAYEHUE

[Ipumepsl

[lepeBon

1) YucauTeAbHOE «OANH», «OOHAY,
«oaHO». One of — omuH u3.

1) This mill is one of the oldest.

1) OToT 3aBOX — OAHH H3

CaMBbIX CTapbIX.

2) ®opmansbHOE TOJAEKAIIIEE B HE-
OIIPeeA€HHO-AMYHBIX IIPEOAOKEHUIX.
CamMocCTodaATEABHO HE IIEPEBOIUTCS.

2) One knows

One believes

One can expect
One must expect
One may expect
One should expect

that this mill
gives good profits

2)13BecTHO
Cuauraror

Mo3KHO 03KHUIATh
Hy>xHo oxugars
Mo3KHO 03KHUIATh
Caenyet oxxugaThb

, 9TO ATOT
3aBOJ JaeT
XOPOILYIO
PHUOBIAB.

3) CaoBo-3ameHUTEAD. [lepeBoguTca
TEM CYyLIECTBUTEABHBIM, KOTOPOE

3aMEHHAET, AU OIIYCKaETCd B IIEPEBOLE.

3) The new way of transporting raw
materials differs from the old one.

3) HoBeI#1 criocob mepeBo3KH
CBIPBbS OTAMYAETCH OT CTapOoro

(cmocoba).

4) MectorMeHUd B (popMe ITPUTH-
JKaTeAbHOIO I1a/1e3Ka one's — CBO,
COOCTBEHHBIH, Yel-TO.

4) It is difficult to predict one's
behavior during the recession.

No one likes when somebody reads

one’s letters.

4) TpyaHO IpeacKa3aTb CBOE€
IIOBEAEHHUE BO BpeMd
5KOHOMMYECKOIO CIaja.

Huromy He HpaBUTCH, KOTAa
KTO-AU0OO YUMTAaEeT ero IuchMa.




MHorogdpyHKIIHOHAaABHBIE CAOBA

Tabauna II 2.15

DyHKIINS U 3HAYEHUE

[TpuMmepsl

IlepeBof

"that" — "those"

1. YkazareAbHOe
MecTouMeHHue "ToT" — "Te’,
HaToTH _ HSTI/I”,

Those papers are manufactured at our mill.

9TH (Te) copTa OymMaru mpou3BOASTCH
Ha HallleM 3aBOJIE.

2. CAOBO-3aMEHUTEAD,
IEPEBOAUTCS TEM
CYILIECTBUTEABHBIM, KOTOPOE
oHO 3aMeHseT. MHOTIAa

The purity of mechanical pulp is low
compared with that of chemical pulp.

Yucrora MexaHn4eCKOH MacChl
HH3Kasl 110 CPABHEHHUIO C YHCTOTOH
XUMHNYECKOM MAaccChI.

OITyCKAaeTCs.

3. "that" — coro3HOE cAOBO The machine that was installed at our mill is | MamuHa, KOTOPY¥ YCTaHOBHAW Ha
"KOTOPBIN". efficient. HaIleMm 3aBojie, 3 (peKTUBHA.

4. "that" — coro3 "gTo0", One can say that this manufacturer is the Mo>XHO cKa3aTh, 4TO 3TOT

"yTOOBI". most reliable. POU3BOANUTEAb CAMBIN HAaOEXKHBIN.

"this" — "these"

1. YkazareabHOe
MecTouMeHue "3totr" — "aTH".

These systems will be installed at our mill.

9TH cHCTeMBI OyIyT yCTaHOBAEHBI Ha
HalllEM 3aBOJIE.

2. These — "oun", 3aMeHUTEAD
CYIIECTBUTEABHOTO.

The elements of the Periodic group IA are
called "the alkali metals". These are alike in
having a single electron on the outermost
shell.

OAeMeHThI IEPUOANIECKON CUCTEMBI
rpynnel [A Ha3zpiBaOTCS "IIEAOYHBIMU
MeTasramMu". OHH CXOAHBI TEM, YTO
UMEIOT 10 OJHOMY 3A€KTPOHY Ha
BHENIHEMH 000A0UKE.




MHorogdyHKIIHOHAaABHOE CAOBO “it”

Tabauna Il 2.16

dyHKIINS U 3HAYEHUE

[Ipumepsl

[lepeBon

1. AmgyHOE MECTOMMEHUE «OH,
«OHa», «OHO» (HEOMYIIIEBACHHBIH
opeaMeT).

A new method of modifying the pulp is
worked out at our mill. It gives a pulp
of better quality.

HoBrbI#t MeTOa MOAUMPUKAIITUH MAaCChI
pazpaboraH Ha HaleMm 3aBoae. OH
JaeT Maccy Ay4IIero KadyecTna.

2. YkazareAbHOE MECTOUMEHUE —
«3TOM.

The temperature is rising slowly. It
means that ...

TeMmnepatypa MeIA€HHO
IogHUMAaeTcs. 9TOo o3HadaeT, 4dTo ...

3. dopmaabHOE HoAAEIKAIIIEe
0E3AUYHOTO ITPEIAOKEHUS.
CaMOCTOITEeABHO HE ITePEeBOIUTCS.

It is common practice
It is essential

It is impossible

It is important

It is expected

to use this
method.

OOBIYHO ITPUHSATO

BazxHo HCIIOAB30BaTh
HeBo3moxkHO 5TOT METOL,
BazxHo (ncioap30BaHUE
Oxupnaercd 5TOr0 METOMA).

4. dopMasbHOE OOIIOAHEHUE IIOCAE
HEKOTOPBIX raaroros. He
IEPEBOAUTCH.

The method makes it possible to obtain
good productivity.

MeTona neaaeT BO3MOKHBIM ITOAYYUTH
XOPOIIYIO ITPOU3BOUTEABHOCTD.

5. YacTp BBIOAEAUTEABLHOH
KOHCTpyKIMH “it is ... that
(which)”. [TepeBoauTCa «<MMEHHOY,
«3TO», “TOABKO» U T.I.

It is in our laboratory that the new
method was worked out.

It was not until 1950 that the new
technique entered into practice.

HmeHHO B Halleli nAabopaTopuu ObIA
pa3paboTaH HOBBIH METOL.

Toabpko B 1950 r. HOBBIH MeTOq
BOILIIEA B yIIoTpebAeHHe.




Tabauma IT1 2.17

CTeneHH CpaBHEHHA NpPHAAraTeAbHBIX H Hape4YHH

IToarokuTEABHASI CTEIIEHD CpaBHI/ITeALHaH CTEIIEHDB HpeBOCXOILHaH CTEIIEHDb

OOHOCAOKHBIE H ABYCAOIXKHBIC IIpDHAATATEABHBIE HA -€T, -y, -OW

long — nAMHHBIH longer — nanHHEE, OOACE IAWMHHBIH the longest — cambIit IAMHHBIN, TAMHHEUTITUH

easy — A€TKUM easier — aerde, boaee AETKUH the easiest — caMbIil A€TKUH, A€TYAHTITHHI

MHOTroCAOXKHBIE IIPHAATraTECABHBIC

important — BaxKHbBIN more important — 6oaee BaskHbIN, BakHee | the most important — cambIii BasKHBIH,
BasKHEUITUN

HcraroueHHSA
good — xopomui better — ayurre the best — Hamay4IIH, CaMbIH XOPOIITHH
bad — nmaoxoit WOorse — XyzKe the worst — HauxyaIMii, camMbI¥ TAOXOHU
little — MmareHBRUH less — MmeHbIIIE the least — HaMeHBIITHH, cCAMbBIH MaA€HBKHH
many, much— MHoro more — 6oAbIIIe the most — 6oaplre Bcero
far — maaeko further — maarie, masee the furthest — maabire Bcero

CoX03BI CPaBHEHHSI: as... as — TaK XKe..., KaK; TaKOH XKe..., KaK

the higher... the better — wem BrILIE..., TE€M Aydllle



CIIMCOK COKPAIIIEHUHM

YacTH peuHn

COKpallleHHEe O3HadaeT IIepeBo/,
a. adjective UM4 IIpHAAraTEABHOE
adv. adverb Hapedue
cj. (conj.) conjunction  coro3
n. noun UMsl CYIIECTBUTEABHOE
part. participle IpuyacTre
pl. plural MHOKECTBEHHOE YHUCAO
prep. preposition PEAAOT
pron. pronoun MeCTOUMEHUE
V. verb rAaroA
HekoTOpble AATHHCKHE COKpAIllEeHHS
COKpAllleHHUE YHUTaAETCHI II€PEBOL
A. D. of our era ['10r9] Hallley 3pbl
B. C. before Christ [kraist] 10 HaIlel 3pbI
e. g. for example HaIpyuMep
etc. [et'set(o)ro] U TaK Jasee
i. e. that is TO €CTb
per capita [pa'keeprta] Ha AYIIy HaCeAeHUd
VS. versus ['v3:sos] B CPaBHEHUHU C
V. V. vice versa [ vais(i)'v3:so] HaobopoT



EauHHIBI H3MEPEHHS

COKpallleHHEe O3HadaeT

% percent (per cent)
[pa'sent]

°C degrees Centigrade

Btu British thermal unit

ft foot (MH. uncao feet)

g/ms3 gram per cubic metre

gpd gallon per day

hr hour

hr/day hours per day

1b pound

Ib/yr pounds per year

(Ib/year)

pH potential of Hydrogen

t. ton

tons/day tons per day

tpd tons per day

yr year

IIepeBoO/,
IIPOLIEHT

rpanyc (Leabcus)

OpuTaHCKas TerAoBasl eIMHUIIA
dyT

rpaMMOB Ha KyOW4YeCcKU MeTp
TaAAOHOB B JIEHb

Jac

JacoB B [I€Hb

doyHT
dYHTOB B rof

BOOPOAHBIN ITOKa3aTeAb, pH
TOHHA

TOHH B [I€Hb

TOHH B [I€Hb

yoJis

TemnepaTypa YHTaeTCH:

25° C - twenty-five degrees Centigrade ['sentigreid] (rmo mkaae

Lleabcus);

34° F — thirty-four degrees Fahrenheit ['feeronhart]| (mo mkaase

dapeHremTa).
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CAOBAPB

A

above, adv., prep. 3'bav BBIIIIE; HAL

abrasion, n 3'brer3(9)n HUCTHUpPAHNE

absorb, v ab'zy:b IIOTAOIIIATH, BITUTEIBATDH
accelerate, v dk'selarert YCKOPATh

acceptable, a ak'septabl IPHUEMAEMBbIH

accomplish, v 3'komplif BBIITIOAHSITD

accomplishment, n 3'komplifmant BBITIOAHEHHE

accordingly, adv. 3'ka:diglht COOTBETCTBEHHO

account for, v 3'kauvnt OTBeYaTh 34 YTO-A., OOBICHATEH

YITO-A.

accumulate, v d'kju:mjolert cobpaTh

achieve, v A'izv IIOCTUTATh

acid, n 'eesid KHCAOTA

action, n 'ek[(d)n neficTBue

activity, n ak'tivitr JAEeITEABHOCTb, aKTUBHOCTb
actual, a 'ktfual IeHCTBUTEALHEBIH
actually, adv. 'eekffoaln Je¥CTBUTEABHO, DaKTUUYECKU
adapt, v d'dapt npucrnocabAnBaTh
add, v ed nprubaBAITH

addition, n 3'dif(3)n pobaBAEHHE
additional, a 3'difanl JIOTIOAHUTEALHBIHA
additive, n 'edrtrv nmobaBKa

adequate, a 'edikwit COOTBETCTBYIOLINH
adhere, v ad'hr1d PUAUIIATD

adhesive, a; n 3d'hi:siv KAELIIHE; KAedIllee BeIleCTBO
adoption, n 3'dopf(3)n OPUHATHE

advanced, a dd'va:nst repenoBoH
advantage, n ad'va:ntids IPEUMYIIECTBO
affect, v a'fekt BAHATDH

affinity, n 3'finitr CPOACTBO

agriculture, n 'eegri kaltfo CEABCKOE X03SIHUCTBO
ahead, adv. 3'hed BIIEpEeaU

aid, n; v erd IIOMOIIHHK; IIOMOTaTh
aim, n erm IIeAD

align, v 3'lain BbIpaBHUBATh

alkali, n 'zelkalar IEAOYb

alkali-earth, a 'eelkalar 3:0 IIIEAOYHO3EMEALHBIH
alkaline, a 'eelkalain IITEAOYHOM

allow, v d'lav II03BOASITH

alloy, n '2eld1 CIIAaB

along with, prep. 3'lbny wid Hapany ¢

alter, v '3:1t9 H3MEHATH(cH)

alternative, a

3:1't3:nativ

3ariacHOM, NJOIIOAHHUTEABHBIN

alternatively, adv. el'ts:nativlhi [IOIEPEMEHHO
although, adv. '3:1000 XOTd
alum, n 'elom KBaCIIbl
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ammonia, n 3'maounio aMMHaK
among, prep. 3'mAy cpenu
amount, n d'maont KOAUYECTBO
angle, n 'engl YTOA
animal, a; n 'eenim(9)l JKUBOTHBIH; JKHBOTHOE
annual, a 'enjusl ro/I0BOM, TOANYHBIN
apart, adv. d'pa:t Pa3meABHO, OTAEABHO
application, n ,epli'kerf(9)n IIpUMEHEHHEe, HaHEeCEHUE (CAOsI)
apply, v 3'plar OPUMEHITh; HAKAQIBIBATH
approach, v d'praotf TIOAXOI
to take a. HONONUTH K, PACCMOTPETD
approximately, adv. 3'proksimitli OPUOAU3UTEABHO
aqueous, a 'erIkwias BOIHBIH
area, a '€3r19 MIAOIIIA b, 00AACTh
around, prep.; adv. d'raovnd OKOAO; BOKPYT, KPyTOM
arrange, v d'reindg pacroaaraTtb
arrangement, n d'reindgmant pPacIrioAOKEHHE
art, n a:t HCKYCCTBO
as, cj., adv. xz Tak Kak, KoTa, Kak
as long as oka
as soon as KaK TOABKO
as well as TakK JKe Kak
as to OTHOCUTEABHO, YTO KaCaeTcCd
ash, n e 30Aa
assemble, v 3'sembl cobuparth
associate, v d'sdufrert CBS3bIBaTh
assume, v d'sjurm pearioAraraTh, IPUHUMATh
attach, v d'tetf HPUCOEeAUHSITHCS
attempt, n d'tempt IONIBITKA
attract, v A'trxekt IIPUCOEOUHATD
availability, n 3, veild'bilitr HaAu4He
available, a 3'veilabl JOCTYIIHBIH
average, a; n 'ev(d)ridy CpenHUH; CpeaHdsl BEAUYHHA
B
bag, n baeg MEIIOK
balance, n 'belons paBHOBECHE, BECHI
\4 YPpaBHOBEIINBATH
bar, n ba: HOK
bark, n; v ba:k KOpa; OKOPAThH
barker, n 'ba:ka KopooOaupka
drum b. KOpooOaupoYHbIH OapabaH
base, n bers OCHOBaHUE
basin, n 'bersn OTCTOHWHHK
basis, n 'bersrs OCHOBaHHE, OCHOBA
batch, n batf HapTusi, Tpynmna
a IIEPUOAUIECKUU
beam, n bi:m AYY
beat, v (beat, beaten) | bi:t pa3buBaTh
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beater, n 'bi:td poAA
because, cj. bi'kpz IIOTOMY YTO
because of, prep. M13-3a, BCAEICTBHE
become, v b1'kam CTAaHOBUTHCS
behaviour, n br'hervia I[IOBeeHUE
behind, adv. br'haind 1o3aau
believe, v br'li:v BEPUTH
below, adv., prep. br'lav HUXKe; IO
belt, n belt (IpUBOAHOMN) peMeHb
benefit, n 'benifrt TI0AB3a, IPUOBIAD
besides, prep. bi'sardz TIOMHMO
bin, n bin OyHKep
bind, v baind CBSI3BIBATD
birch, n b3:tf Oepesa
blast, n bla:st IIOTOK
bleach, v, n bli:tf oTbeAnBaTh; oTOEAKA
bleaching, n 'bli:tfiy oTheAKa
blend, v, n blend CMEIIINBAaTh, CMECH
blending, n 'blendiy CMeIIBaHHe
blow, v (blew, blown) | blau BAyBaTh
blowing, n 'blaviy BAyBaHUE
blowtank, n 'blav'tegk 0aK [As BBIOYBKH
blueness, n 'blu:nis rOAyOH3HA
board, v ba:d KapTOH
construction b. CTPOUTEABHBIN KapTOH
boiler, n 'boila KOTEA
bond, v, n bond CBSI3bIBATh(Cs1), CBSI3b
bonding, n 'bondiy CLIETIA€HUE
both, pron. bau0 oba
both...and conj. KaK ... TaK U
bottom, n 'bptom ITHO
boxboard, n 'boksbo:d KOPOOOYHBIH KapTOH
folding b. KAaPTOH JIAd CKAQIHBIX KOPOOOK
break, v (broke, breik AOMAaThb, pa3dUBaTH
broken)
b. down pas3pyliaTh IIOAHOCTBIO
b. off IpepbIBaTh
breakdown, n 'brertkdauvn IIOAOMKA, pa3MeAbYeHUEe
bridging, n 'bridgiy cBo006pa3zoBaHue
bright, a brait APKUH, OeAbIH
brightness, n 'braitnis b6eansHa, SPKOCTb
bring, v (brought, briy IIPUHOCUTD
brought)
b. together COETUHATD
brittle, a 'britl AOMKUWH
buffer, v 'bafd OKa3bIBaTh OydepHoe aeiicTBue
n Oydep, OydepHBIH pacTBOp
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build, v (built, built) bild CTPOUTH
build into BCTPOUTD
build up IIOCTEIIEHHO CO3/1aBaTh
bulk, n balk IIyXAOCTbh
bulky, a 'balki IyXABIH
burning, n 'b3:nig ropeHue
C
calender, n, v 'keelondo, KaAaHIp, KaAaHAPUPOBATH
'keelinda

calculation, n

 keelkja'lerf(a)n,
kelkjo'leif(a)n

pacuet

calliper, n 'kaelipa KaAHOp, TOALITMHA
can, n kaen OUAUHOP

dryer c. CYIIIUABHBIH ITUAUHIPD
cane, n kern TPOCTHUK
capable, a 'kerpabl CITOCOOHBIH
capacity, n ka'peesiti CIIOCOOHOCTB; EMKOCTb
carefully, adv. 'keaf(d)11, OCTOPOIKHO

'keafoln

carrier, n 'keerrio HOCHUTEADb
carry, v 'kaer1 HECTH

carry out POBOAUTH, OCYILIECTBASITH
carton, n 'ka:t(d)n TOHKHUU KapTOH

folding c. CKAQHOH KapTOH
case, n kers AIIUK; CAy4Yau
casual, a 'ke3z00l CAYYaWHBbIN
cause, n, v ky:z OPUYNHA, EAO; BhI3HIBATS,

3aCTaBASTD

cell, n sel KAETKA
cement, n, v si'ment IIEMEHT; CKPETIASITh, CKAEUBATh
chain, n ffern LIETIb
change, v ffeinds MEHSTh
charge, n, v fa:d3 3arpysKa; 3arpyzxarb
chemical, a, n 'kemik(d)l XUMHWYECKUMN; XUMUKAT
chip, n f1p iena
chipper, n "fips pyOMABbHad MallrrmHa
chipping, n 'tfip1iy pyOKa B eIy
chlorine, n 'klo:ri:n XAOD
choice, n fo1s BbIOOD
chute, n Ju:t 3KeA00
claim, v klerm YTBEPXKIAATH
clarifier, n 'kleerifaro OCBETAHUTEAD, OTCTOMHUK
clay, n kler TAWHA
clean, v, a kli:n YUCTUTD; YUCTBIN
cleaner, n 'klino OYUCTUTEAD
cleaning, n 'kliniy OYHCTKA
clearance, n 'kl1ar(a)ns 3a30p, IPOCTPAHCTBO
close, v, a klaus 3aKpbIBaTh; 3aKPbITHIH
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closely, adv. 'klaush OAH3KO, TECHO

clothing, n 'klavoiy omexkaa

cloudy, a 'klavdr KOMKOBAaTbBIH

clump, n, v klamp KOMOK; CIIEIIASITHCH,
CKAEUBATBhCHI

coarse, a ka:s rpyObIH

coarseness, n 'kd:s(9)nas rpy0OCTh, 3¢ PHUCTOCTD

coat, v, n kaot IIOKPbIBATh; CAOH, IIOKPBITHE

coater, n 'kauta CTAHOK A9 HaHeCceHUd
HOKPBITHUSA

coating, n 'kautip IIOKPOBHBIMN CAOM, HAHECEHUE
HOKPBITHSI

collect, v ka'lekt cobupaTh

collection, n ka'lekf(a)n Habop, cOop

colour (color), n 'kala I[BET

colored, a 'kalad OKpallleHHbIN

combine, v koam'bain COEIUHATE

commercial, a ko'ms:f(9)l KOMMEPYECKUHN, JEAOBOH

common, a 'kpmoan oM, pacopoCcTpaHeHHbIN

compare, v kom'ped CpaBHUBATh

competitive, a kom'petitiv KOHKYPEHTOCITIOCOOHBIH

complete, v kom'pli:t 3aBEPUINUTD

completely, adv. kam'pli:th IIOAHOCTBIO

complexity, n kom'pleksatr CAOZXKHOCTB

complicate, v 'knmplikert YCAOXKHSATD

comply, v kam'plar IOAYHHATHCS

component, n kom'paonant cocTaBHAad 4acThb

compose, v kom'pooz COCTaBASTb, 00pa30BbLIBATH(CH)

compress, v kom'pres CXKHUMAaTh(cH)

conclude, v kan'klu:d 3aKAIOYATH

conclusion, n kon'klu:3(3)n BBIBOJI, 3aKAIOUEHUE

condensates, n. pl. kon'denseit KOHJICHCATBI

condense, v kon'dens KOHIEHCHPOBATh(CH)
condition, n kon'dif(3)n YCAOBHE, COCTOSTHUE
conduct, v kon'dakt OPOBOAUTH
conduction, n kon'dakf(a)n IepeHoc, nepegada
cone, n kaon KOHYC

confusion, n kon'fju:3(3)n IyTaHUIa
conjugation, n Jkondgo'gerf(a)n COEJUHEHUE

connect, v

ka'nekt

CB43bIBATh, COEJHUHATD

consider, v

kan'sida

paccMaTpuBaTh, YYUTHIBATH

considerable, a

kon'sid(a)rabl

3HA4YUTEABHBIN

considerably, adv.

kon'sid(d)rabli

SHA4YUTEABHO

consideration, n

kon sid(d)'rerf(a)n

PacCMOTpPEHUE, C006pa}KCHI/IC

consist, v

kan'sist

COCTOATD (U3)

consistency, n

kon'sist(a)nsi

KOHIIEeHTpalud

consolidation, n

kan soli'deif(s)n

CAUAdHHE; 3aTBEPACBAHUEC

consumer, n

kan'sju:mao

HoTpeOUTEeAb, KAUEHT

consumption, n

kan'sampf(3)n

norpebaeHue
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contact, n, v 'kpntaekt COIIPUKOCHOBEHUE;
IpUKacaTbCs

contain, v kan'tern comepxkarh

contamination, n kon temi'nerf(a)n 3arpsg3HeHue

content, n 'kpntent cofepzKaHue

continue, v kon'tinju: POAOAXKATH

continued, a kon't inju:d HEMNPEPBIBHBIN, IIPOAOAKEHHBIA

continuous, a kan'tinjoas HENPEPHIBHBINA

contribute, v kon'tribju:t, CIIOCOOCTBOBATh

'kpntribju:t

control, n kan'traol yIIpaBACHHE

convenient, a kon'vi:niant ya00HBIH

conversion, n koan'v3:f(3)n IIpeBpallleHUuE, IEPEXO,

converter, n kon'v3:td 06paboTyuK

converting, n kan'vs:tiyg nnepepaboTKa

cook, n kok BapKa

black c. yepHasi BapKa

cooking, n 'kukiy BapKa

cooling, n 'ku:lip oXAAZKIEHUE

corn, n ko:n 3€PHOBOE pacTeHUe

corrugated, a 'koragertid roppUpPOBaHHBIN

cost,n, v kpst CTOUMOCTBL, CTOUTD

cotton, n 'knt(d)n XAOTIOK

counteract, v _kaont(d)'rekt IPOTHUBOAENCTBOBATE,
HEUTPaAU30BaATh

countercurrent, n 'kaovnta kar(a)nt IIPOTHUBOTOK

counterflow, n 'kaonto, floo IIPOTUBOTOK

cover, v 'kava IOKPBIBATh

create, v krr'ert co31aBaThb

creeping, n 'kri:pig HaberaHue

criss-cross, a 'kriskros IePEKPECTHBIN

Cross, a Kkros IIOII€PEYHBIHN

crush, v kraf U3MeAbYaTh

curl, n, v k3:1 3aBUTOK, 3aBUBAThCH,
CKPY4YHUBATHCH

curling, n 'k3:lip 3aBHUBKAa BOAOKHA

cut, v kat pyouTh, pes3arhb

cutting, n 'katiy pyOKa

D

damage, n 'demidg yiiepb, moBpeKaCHUE

dark, a da:k TEMHBIH

darken, v 'da:k(d9)n TEeMHETb

data, n. pl. 'dertd JaHHbIE

decision, n di(:)'s13(9)n pelieHue

decline, v dr'klamn OPUXOIUTDH B YIIaI0K

decrease, v dr'kri:s YMEHBIIATHCH

defiber, v di'farba nepubpupoBaTh

degradation, n

,degra'derf(d)n

PaA3A0KEHHUE, PASMCABYECHHE
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degrade, v di'greid CHHIKATh KQ4eCTBO

degree, n di'gri: CTEIleHb, I'paayc

deinking, n Jdi:igkiy obaaropaxkuBaHUe (yaaseHUe
neyaTHOH KpacKH)

deliver, v di'liva IIOCTaBAITE

demand, n di'ma:nd noTpebHOCTD, CIIpoC

biological oxygen d. Ouoaorudeckasi HOTPeOHOCTh B
kucaopozne, BITK
\4 TpeboBaTh

dense, a dens TIAOTHBIM

density, n 'densiti IAOTHOCTBH

depend, v di'pend 3aBUCETH

dependence, n di'pendans 3aBUCHUMOCTD

dependent, a di'pendant 3aBUCHUMBIN

deposit, v di'pozit OTAQraTh

derivative, n dr'rivativ IPOU3BOJIHOE

derive, v dr'rarv POUCXOOUTH

describe, v dr'skrarb OIIUCHIBATD

design, v, di'zain IPOEKTHUPOBATH,
npegHa3Ha4vYaTh

n OPOEKT

desirable, a di'zararabl JKeAaTeAbBHBIHN

desire, v di'zara JKEAATDh

determinant, a dr'ts:minant ONIPEAEATIONTNH

determine, v dr't3:min OIIPEEAATH

develop, v di'velop pa3BUBaTh(CsI), pa3padbaTbIiBaTh

development, n di'velopmant pas3BuTHE, pa3paboTka

device, n di'vars YCTPOHCTBO

dewatering, n di'wot(d)riy 00e3BOXKUBaHUE

die, v dai YMEPETH

differ, v 'difa OTAUYATHCS

difference, n 'dif(3)r(a)ns pasangue

difficulty, n 'difik(9)l1tr TPYAHOCTD

digest, v dar'dzest, BapuUTh

di'dzest
digester, n di'dzests BapOYHBIN KOTEA

continuous d.

BapO4YHBIN KOTEA
HEIIPEPHIBHOTO AENCTBUA

digestion, n

di'dzestf(a)n

Bapka

batch d. rnepuoanyeckKasi Bapka
continuous d. HeIlpepbIBHAS BapKa
dilute, v, a dar'lju:t PacTBOPSTh, PACTBOPEHHBIH
dilution, n dar'lju:f(d)n paszbaBAeHUE, PACTBOPEHUE
dimension, n di'menf(3)n pasmep
diminish, v di'minif YMEHBLIATD
dioxide, n dar'nksaid JBYOKHCH
dip, v dip HOrpyzKaTh
direct, v, a di'rekt, dar'rekt HapaBAdTh, IPSIMOUI
directly, adv. di'rektli, dar'rektlr | mpsamo
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disadvantage, n .disad'va:ntidy HeJ0CTaTOK
discharge, v dis'fa:d3 pasrpyxarhb
discoloration, n dis_kala'reirf(a)n obecriBeynBaHUeE

disintegrate, v

di'sintigrert

pa3MeAbYaTh, PA3AEAATh

disperse, v di'sps:s JUCIIEPrUpPOBaTh, PACCEUBATD
displacement, n dis'plersmant CMeIlleHUEe
display, v dis'pler nokasarb
disrupt, v dis'rapt pa3phIiBaTh
dissolve, v di'zolv PacTBOPSTH
distribute, v dis'tribju:t pacnpenesaThb
distributor, n dis'tribjoto pacupeneAnuTeAb
diversity, n dar'vs:sitr pazHoobpasue
divide, v di'vard IIEAUTH
division, n di'viz(d)n JIeA€HHEe
dome, n douom KyIIOA
double, a 'dabl JIBOMHOM
drain, v drein 06e3BOKMBATH
drill, v dril IIPOCBEPAUTDH
drive, v (drove, driven) | draiv OPUBOAUTH B IBUKEHUE
dry, a, v drar CYXOH; CYIINUTh
dryer, n 'drard CYIIIHAKA
drying, n 'drary CyIlIKa
dual, a 'dju:al IIBOMHOMN
due, a dju: JOAZKHBIH
to be due to OOBACHATHCH YEM-TO
due to, prep. Oaaromaps
dump, v damp cOpackIBaThb
dye, n dar KPaCHUTEAD
E
earth, n 3:0 3eMAS
easily, adv. i:zil AETKO
edge, n eds Kpai, CTopoHa
effect, n, v 1'fekt BO3ZefiCTBUE; NeficTBOBaTh (HA)
efficiency, n 1'fif(3)ns1 5(pPEKTUBHOCTD,
POU3BOAUTEABHOCTH
efficient, a 1'fif(a)nt, 3 peKTUBHBIHN
'fif(3)nt
effluent, n 'efloant CTOK
either, a 'ar09 ArOOOMH
either ... or..., conj. HAH ... UAH...
eliminate, v 1'liminert YCTPaHATh
embossing, n em'bpsiyp TUCHEHUE
emission, n 1'mif(9)n HCIIyCKaHHWE, BBIIECACHHUE
emit, v 1'mit BBIOEASITH, UCITYCKATD
emphasize, v 'emfasaiz npenaBaTh ocoboe 3HaUYeHUE
employ, v mm'plor, HCIIOAB30BAaTh
em'plor
empty, a, v 'emptI IIyCTOH; OIlyCTOIIATD
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emulsify, v 1'malsifar SMYABTUPOBATH
emulsion, n 1'malf(3)n 5MYABCHUS
end, n end KOHEIT

wet e. MOKpasi 4acTh (MallllHbI)
enhance, v in'ha:ns YBEAUYUTH, YCHUAUTH
enormous, a 1'nd:mas OTPOMHBIH
ensure, v n'fod 00ecreyuTh
enter, v 'entd BXOOUTDH
entire, a in'tard LIEABIT
enzyme, n 'enzaim 9H3UM
equal, a 'i:kwoal PaBHBIN
equilibrium, n J1kwr'libriom paBHOBECHE
equipment, n 1I'kwipmaont obopynoBaH1e
erasure, n 1'rer3d 9pO3Us
especially, adv. 1s'pef(d)l1 0CODOEHHO

essentially, adv.

1'senf(3)l1

10 CYIIECTBY, B OCHOBHOM

establish, v 1s'teblif yCTaHOBHUTH, 0OOCHOBATH (CsI)
estimate, v 'estimert OILIEHUBATDL
evaluate, v 1'vaeljoert OIIEHUBATbD
evaluator, n 1, veljo'erts OLIEHOYHBIN IIOKA3aTEeAD
evaporate, v 1'vep(a)rert ncnap4arThb
evaporation, n 1, vepd'rerf(d)n HCcHapeHue
exceed, v 1k'si:d pEBBIIIATH
exception, n ik'sep[(3)n HCKAIOYEHUE
excess, a 1k'ses HU3AUIITHUN
exchanger iks'tfeindgo
heat e. TEeIAOOOMEHHUK
exist, v 1g'z1st CyILIECTBOBATh
exit, n 'eksit, 'egzit BBIXO[
expensive, a 1Ik'spensiv JOpPOToM
explain, v ik'splein, ek'splein | oOBICHSITE
expose, v 1k'spaouz, ek'spauvz | BeICTaBASITh, PACKPhIBATD
express, v 1k'spres, ek'spres BbIpaKaTh
expression, n 1k'spref(a)n BBIPaAKEHUE
extend, v ik'stend, ek'stend paciupsaTh
extensibility, n 1k stensa'bilati PaCTIKHUMOCTbD
extensively, adv. ik'stensivln 9HEPTUYHO, CUABHO
extent ik'stent, ek'stent CTEIIEHb

to a certain e.

a0 OHpCI[CAGHHOfI CTCIICHHU

external, a

1k'st3:n(9)1

BHEIITHUH

extract, v ik'straekt HU3BAEKATDh
extraction, n 1k'straek[(3)n H3BACUYEHME, S9KCTPaAKIIUI
extractor, n ik'straektd 9KCTPAKTOP, U3BAEKAIOIIIEE

YCTPOHCTBO

extremely, adv.

1k'stri:mlr

KpallHe, O4E€Hb

F

facilitate, v

| fa'silitert

obaeryatop
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facility, n fa'silitr obopynoBaHue,
npucrnocobaeHre
fairly, adv. ‘fealn JIOBOABHO, TOCTATOYHO
fall, v (fell, fallen) fa:1 nagaThb
fast, a fa:st OBICTPBIHA
favour, n 'fervo IIOAB3a
in favour of 3a
\4 0AarOIIPUATCTBOBATH
feature, n 'fi:tfo JyepTa
feed, v fi:d IIHUTaTh, I10/IaBaTh
feeder, n '"fi:da IHUTaTEAb
felt, n felt CYKHO
fiber, n farbo BOAOKHO
virgin f. IIEPBUYHOE BOAOKHO
secondary f. BTOPHUYHOE BOAOKHO
fibril, n 'farbril (1zeaarono3Hast) pudpHasa
fibrillation, n Jfarbri'lerf(3)n dubpussrpoBaHUE
field, n fi:ld obAaacTh
figure, n 'figa nudcpa
fill, v fil HaIIOAHSITDH
filler, n 'filo HaIIOAHUTEAD
film, n film IIAEHKA
find, v (found) faind HaXOIUTh
fine, a fain TOHKHUH
finished, a "finif KOHEYHBIH
fir, n f3: IHUXTa
fit, v fit HIPUCIIOCOOUTH
fit with CHAOIUTH
flange, n flendg daaHel, BBICTYII
flat, a flaet IIAOCKHUH
flexible, a 'fleksibl THOKU
float, v flaot IAABaTh, AE€PKATHCA HA BOJIE
flotation, n floav'terf(a)n IAABY4YE€CTbh, (PAOTALIUS
foam f. neHHas AoTaAIUSI
flocculate, v "flokjolert, BBINIQIATh XAOITbSIMH,
'flnkjolert 00pa30BhIBATH XAOIIbS
flocks, n.pl. floks XAOITbSI
flood, n flad IIOTOK
floor, n flo: I0A, pabodast maoIaaKa
flow, n, v flav IIOTOK, T€Ybh
fluorine, n 'flori:n, 'flodri:n dTop
flute, n, v flu:t rodpa; roppupoBaTh
fly, n flax MaxoBO€ KOAECO
foam, n foom meHa
follow, v 'folaov CA€IOBATh 3a
force, n, v fa:s CHAAQ, HAIPABASITh, TOAKATh
force out BBITAAKHUBAaTbh
foreign, a 'forin IIOCTOPOHHUN
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form, n, v fo:m dopma; o6pazoBaTh,
dopmMoBaTh
formaldehyde, n fo:'maeldihaid dopMaabIerug
formation, n fo:"merf(o)n dopmMoBaHHE
former, n 'fo:mo dopMmyronIasg MaliiHa
forming, n 'fo:miy dopMoBaHUE
fossil, a "fos(d)l HCKOITaeMoe
fourdrinier, n foa'drinid IAMHHOCETOYHAA MallluHa
frequent, a 'fri:kwont 4aCThIN
frequently, adv. "fri:kwontlr JacTo
fuel, n "fju:al TOTIAUBO
full, a fol TTOAHBIH
function, n "fagkf(a)n dyHKIIUA
to be function of 3aBHCETH OT
\4 JAENCTBOBATh
furnace, n 'f3:n1s IIeYyhb
furnish, v "f3:nif cHab¥aThb, obecriedyuBaTh
n KOMIIO3HUIINS, HAIIOAHUTEAD
further, a, adv. 'f3:09 OaAbHEHINHNH, JasbIlle
furthermore, adv. ,f3:00'mo: KPOME TOT'0
G
generally, adv. 'gen(d)r(d)hr OOBIYHO
generate, v 'dzen(d)rert HOPOKAATh
give, v gIv IaBaThb
give off BBICAITH
gloss, n glns AOCK, AOIIIEHHE
glue, n, v glu: KAEH, CKAEUBATh
goal, n gaul LIEADL
grade, n grerd copT Oymaru
publication g. reyaTHBIE cCOpTa
writing g. OHCYUE copTa
grammage, n 'gremidy BEC B rpaMMax Ha KB.M
grass, n gra:s TpaBa
gravity, n 'gravitl CHAQ TAXKECTH
grease, n gri:s SKUP, CaA0
grind, v (ground, graind pasMasbIiBaThb
ground)
grinder, n 'graindd necpubpep
groundwood, n 'graondwod MeXaHHU4YecKad Macca
refiner g. [peBecHasl Macca U3 IIelbl
grow, v (grew, grown) | grao pactu
guard, v ga:d XpPaHUTh
gum, n gAm PACTUTEABHBIN KAEH
H
hand, n haend pyka
on the other hand C IpPYyro¥ CTOPOHBI
handle, v 'hendl ob6pabaTrIBaTh

~111~




handling, n

'haendliy

obpaboTKa

handmade, a

'haeend'merd

U3TOTOBAEHHBIN PYYHBIM
criocobomMm

hang, v (hung, hung) | hay IOIBECUTD, TIOBECUTDH
hardwood, n 'ha:dwod AUCTBEHHAasl JpeBeCHuHa
harm, n ha:m Bpen
harmful, a 'ha:mf(d)l, BpPEeOHBIH
'ha:mfol
harvest, v 'ha:vist CHHMATh ypozxKau
n ypoxKai
headbox, n 'hedbpks HaIIOPHBIN SHIUK
header, n 'hedd BOJISTHOM KOAAEKTOP
heat, n, v hi:t TETIA0, HAarPeBaTh
heater, n 'hi:to HarpeBaTeAb
heating, n 'hi:tip HarpeBaHUe
heavy, a 'hevi TSI3KEABIHN
help, v, n help IoMoraTh; IIOMOIIb
hemicellulose, n 'hemi seljalous TEMHUIIEAAIOAO3A,
IOAYIIEAAIOAO32
hide, v (hid, hidden) haid CKpPbIBATh
high, a hai BBbICOKMH
hold, v (held) hould JepxKaThb
hole, n haoul OTBEPCTHE
hollow, a 'holaov nycToH
hood, n hod KOATIaK (bymarozmeaaTeAbHOM
MalIlIMHBbI, POAAQ)
dryer h. CYIIIMABHBIH KOAIIAK, CyHIIHAKA
however, cj. haov'evd OIHAKO
humid, a '"hju:mid BA&SKHBIN
humidity, n hju(:)'miditr BAAQXKHOCTD
hydrogen, n 'hardrodgen BOJOPOL,
hydroxide, n har'droksard TUIPOKCU/
sodium h. TUAPOKCH HATPUSI
hypochlorite, n Chaipa'klo:rarnt TUIIOXAOPHUT
I
identical, a ar'dentik(9)1 UOEHTUYHBIN, TOXK/IECTBEHHbBIH
immediate, a 1'mi:diat, HEIIOCPEICTBEHHBIH
1'mi:djat
immediately, adv. 1'mi:dratlr, HEMEIAECHHO
1'mi:djatlr
impact, n 'tmpaekt BO3IEHUCTBHE
impair, v m'ped 0CAa0AITD, VXYAIIATh KA4ECTBO
impart, v mm'pa:t IpUuaaBaTh, COODIATH
impinge, v m'pind; CTAaAKHBATbCHA
impingement, n imm'pindgment CTOAKHOBEHUE
imply, v 1m'larx 3aKAIO4YAaThH B cebe,
nofipa3yMeBaTh
importance, n mm'pa:t(3)ns 3Ha4YeHHe
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impose, v 1m'paovz HajAaraTh
imprint, n 'tmprint OTIIEYaTOK
improve, v mm'pru:v YAy4IIaTh, COBEPIIEHCTBOBATD

improvement, n

mm'pru:vment

YCOBEPIIEHCTBOBaHUE

impurities, n. pl. 1m'pjoaratiz OpUMeECH
incline, v m'klain HaKAOHSTH
include, v m'klu:d BKAIOYATD
incoming, a 'tn, kamiyg BXOOAIIINN
increase, v, n in'kri:s YBEAUYHTDH, YBEAUUEHUE
indicate, v 'indikert yKa3bIBaTh
influence, v, n 'infloans BAHSITH, BAUSHHE
ingredient, n mn'gri:diant cocTaBHad 4acThb
initial, a 1'nif(d)l IEpBOHAYAABHBIHN
ink, n gk 4yepHHAa, TUIOrpadcrada
Kpacka
insert, v imn's3:t BCTaBASITH, BKAIOUATH
inside, adv. ,in'sard BHYTPHU
integral, a 'intigr(9)1 HEOTHEMAEMbBIH
integrate, v 'intigrert 06peuHATH(CS)
intend, v in'tend IpegHa3Ha4daTh
intensive, a in'tensiv HWHTEHCUBHBIN
energy i. 9HEProeMKUH
interfere, v .intd'f1a BMENINBATHCA
intermediate, a ,inta'mi:dirt IIPOMEKYTOUHBIH
internal, a m't3:n(d)l BHYTPEHHUU
interruption, n . Intd'rapf(d)n IEPEPHIB
introduce, v cmtra'dju:s BBOJIUTH
introduction, n citra'dakf(d)n BBeJIcHUE
invent, v in'vent n300peTaTh
inverse, n imn'vs:s, IIPOTHUBOIIOAOKHOCTD
'Inv3:s
involve (in), v m'volyv BKAIOYATH B ce0sl, BA€YB 3a
coboit
ion, n 'aron HOH
J
justify, v | 'dgastifar | ompaBHaTH
K
kaolin, n 'keralin KaOAUH
keep, v (kept, kept) Ki:p aepxKaThb
knot, n not CY40K
kraft, n kra:ft KpadT-IIEAAIOAO3A
k. process KpadT-mporecc
k. pulp KpadT-11eAAr0A03a
L
last, v, a la:st JAUTBCH, IOCACIHUN
latter, a "letd IIOCAEIHUHI
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lay, v (laid) lex YAOXKHUTD, PACIIOAOXKHUTH
layer, n 'lerd cao™
lead, v (led) li:d BECTH K
leaf, n (pl. leaves) li:f AVICT
least, a li:st HaVMEHBIITHHA
at least 1o KpaiiHer mepe
leave, v (left) li:v OCTaBAATH
length, n len 0 IIAVMHA
level, n 'lev(d)l YPOBEHD
liberate, v 'lib(d)rert 0CBODOOXKITATH
liberation, n lib(d)'rerf(da)n OCBOOOXKIEHUE
lid, n Iid KPBIIIKa
lift, v Iift I[IOHUMATE
1. out BBIHUMATD
light, n lart CBET
like, a, adv., v laik IOXOXKUH, TOJO0OHO, HPaBUTHCS
likely, adv. 'larklx BEPOSITHO
limit, n, v 'lIimit peneA, OTPAaHUINBATh
liquor, n 'lika KUJIKOCTb, PaCTBOP
cooking liquor BapoyHad JXKUIKOCTh
living, a 'liviy SKUBOH
load, v laud 3arpyzkarhb
locate, v lau'kert pacroaaratb, OIIpeneAsTh
MECTO PAaCIIOAOKEHUSI
log, n Ing OpeBHO
long, a Ing IAVHHBIA
as long as, prep. mokKa
longitudinal, a Jdondgi'tju:din(d)l | mpomoAbHBIH
loose, a lu:s CBOOOIHBIHN
loosely, adv. "Tu:slt cBOOOIHO
lose, v (lost) lu:z TEPSTH
loss, n Ins rnoreps
(a) lot of MHOTO
low, a Ibo HU3KUM, HI>KHUM
lower, v NEIE) IOHUXKATh
lumber, n 'lamba IMAOMATEPHUAABI
lumpy, a 'lampi1 KOMKOBATBIH
M
magnesium, n mag'ni:ziom MarHui
main, a mein TAaBHBIN
maintain, v mein'tern IIOAAEPKUBATD
maintenance, n 'merntanans TeXHUYECKOoe 00CAy:KUBaHUE,
coepzKaHue
major, a 'me1d3d TAQBHBIR
make, v meik IeAATDh
make up, v [IOTIOAHSITH
make up, a IIOTIOAHUTEALHBIHA

~114 ~




making, n 'meikiy H3TOTOBAEHUE
paper m. OymaroaesaHue
management, n 'meenidgmant yIIpaBAeHUE

manufacture, v, n

.meaenjd'faekto

IIPOU3BOANTE; H3TOTOBACHHE

manufacturing, n ,maenjd'fektf(a)riyg | mponsBoaCTBO

maple, n 'meipl KAEH

mat, n, a meaet CAOM, BOMAOK; MaTOBBIN

material, n ma'trarial BEILIECTBO, MaTepHaa

raw m. CBIpbE
mean, v (ment) mi:n 03Ha4aTh
means, n mi:nz CPEeaCTBO
by means of IOCPEACTBOM

measure, v, n 'me3d U3MepPsSITh, Mepa

measurement, n 'me3omont HU3MEpPEHNE

medium, n 'mi:djom, cepeauHa, cpena

'mi:diom

mention, v 'menf(3)n YIIOMUHATh

mesh, n me| dyedika

meter, n, v 'mi:td METpP, CYETUUK,
U3MEePUTEABHBIH ITPHOOP,
U3MEPSITh

micelle, n mi'sel MHUIIEAAQ, KPUCTAAAUT

mill, n mil 3aBO/

mix, v miks CMeIlIuBAaTh

mixed, a mikst CMeITaHHbIH

mixing, n 'miksiy CMEIIMBaHUE

mixture, n 'mikstfo CMeCh

modification, n . modifi'keif(3)n MoauPUKAIIUS

modify, v "'modifar MOAN(PHUIITPOBATD,
BUIOU3MEHSITH

moist, a moist BA&SKHBIHA

moisture, n 'moistfo BASKHOCTD, BAATa

mold, n maould dopma

mount, v maont MOHTHPOBATH

movable, a m'u:vabl TTOABUXKHBIH

mulberry, n 'malb(d)r1 TyTOBOE IEPEBO

multi-stage, a 'maltisterds MHOTI'OCTyHEeHYaThIH

N

nature, n 'nertfd npupoaa

necessary, a 'nesas(d)ri HEOOXO MBI

necessitate, v na'sesitert BBIHYZK/1aTh

need, v, n ni:d HYKIAThCH; HEOOXOIUMOCTh

negate, v ni'gert oTpHULATH

network, n 'netws:k CETb

neutral, a 'nju:tr(d)l HEUTpaAbHBINA

nevertheless, adv. .nevao(d)'les OJHaKO, TEM HE MeHee

newness, n 'nju:nas HOBH3HA

newsprint, n

'nju:zprint

razeTHas Oymara
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next, a nekst CAEYIOIIHH
notable, a 'nautabl 3aMeTHbIHN, 3HAYUTEABHBIH
note, v naot OTMEYaTh
noticeable, a 'mautisabl 3aMeTHBIHN
notify, v 'mautifar OTMeYaThb
number, n 'namba YUCAO
a number of HECKOABKO, Psif
(o)
oak, n duk nyo
observe, v ab'z3:v HabAIOIATH
observer, n ab'z3:va HabAIOIATEAD
obstacle, n 'pbstakl OPENITCTBUE
obtain, v ab'tein roAy4arThb
obvious, a 'pbvias O4YeBUIHBIH
obviously, adv. 'nbviash O4YeBH/IHO
occur, v 3'ks: IPOUCXOIUTH
odor, n 'auda 3arax
off, adv. of BHE
offset, n, v "nfset CMeIlleHHEe, CMEIATh
oil, n pil pacTUTEABHOE MacAo, He(PTh
once, adv. WARS OVH Pa3; CAYKHUT IOAS
ycuaeHUs coro30B if, when
only, adv. 'saonh TOABKO
the only, a €IUHCTBEHHBINI
on-site, adv. 'pn'sart Ha MecTe
opacity, n du'paesiti HEITPO3PAYHOCTD
opaque, a du'perk HENIpOo3padHbIl,

CBeTOHel'IpOHI/ILIaeMI:IfI

opaqueness, n

du'perknis

CBETOHCIIPOHUIIAEMOCTD

open, a, v 'Jop(d)n OTKPBITBHIN, OTKPBIBATh
opening, n 'Jop(d)niy OTBEPCTHUE
operate, v 'pp(d)rert paboraTh, IPUBOAUTE B

IercTBUE

operation, n

.op(d)'re1f(3a)n

paboTta, MPOU3BOACTBO

opportunity, n _Dpa'tju:niti BO3MOXKHOCTb

opposite, a 'pDpozit IIPOTHUBOIIOAOXKHBIN

order, n '3:dd IpUKa3, IOPII0K
in order to, prep. 4TOOBI

v YIIOPSAOOYUTD, IPUBECTU B
IIOPAO0K

original, a d'ridz(d)n(d)1 IIepBOHAYAABHBIN
originally, adv. d'ridz(d)n(d)lr IEPBOHAYAABHO
outer, a 'aovto BHEIITHUH
output, n 'avtpot BBIXO/, BBIIIYCK
outside, a ,aut'sard HapPY>KHBIH
overall, a 'duv(d)rol oO1IIHt
overcooked, a 'Juva'kukt rnepeBapeHHbIN
overheating, n 'auva'hitiy Ieperpen
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oversize, a 'Juva'saiz 0OABIIIE OOBIYHOTO paszMepa
oxidize, v 'pksidaiz OKHCAATDH
P
package, n 'pekids KHUIIa, KOMIIAEKT
packaging, n 'pekidgiy yIIaKOBKa
pad, n pad CAOM, IIPOCAOMKA
paper, n 'peipd Oymara
bag p. MeIlloYHas OyMmara
cloth p. IIOAOTHsSIHad Oymara
handmade p. Oymara py4HOTO OTAUBA
lightweight p. AeTKasl Oymara
printed p. rneyaTHas MaKyAaTypa
wrapping p. obepToyHada Oymara
writing p. nucyasi bymara
paperboard, n 'peipa'bo:d KapToOH

papermaking, n

'peipa'meikiy

H3roToBA€HUE Oymaru,
POU3BOJICTBO Oymaru

part, n pa:t 4acCTh; [AeTaAb (MalllUHbI)
play p. UTPaTh POAD
take p. OPUHUMATD yiyacTHue
partial, a 'pa:f(d)l YaCTUYHBIN
partially, adv. 'pa:f(d)l JaCTHUYHO
particle, n 'pa:tikl JacTHulla
particularly, adv. pa:'tikjolal OYeHb, 0COOEHHO
pass, v, n pa:s IPOXOAUTH, ITPOXOKAECHUE
passage, n 'pasidy IIPOXOKIEHUE
pattern, n 'petan obpaszell, pUCYHOK
penetrate, v 'penitrert IIPONUTEIBATE, IPOHHUKATDH
penetration, n .pent'treif(3)n IPOIIUTKA
per capita pa'kapits Ha AyNIy HACEAE€HUS
percentage, n pa'sentids IIPOLIEHTHOE COo/ePKaAHNE
perform, v pa'fo:m BBIIIOAHSITh, COBEPIIIEHCTBOBATDH
performance, n pa'fo:mans XapaKTEPUCTHUKH,
IIPOU3BOAUTEABHOCTD
permanence, n 'P3:monans YCTOMYHBOCTS,
HEHN3MEHSIEMOCTD
permanent, a 'p3:manant JOATOBPEMEHHBIN
peroxide, n pa'roksard [IEPEKUCH
persistence, n pa'sist(d)ns YCTOMYUBOCTD

photocopier, n

'favtou kopis

KOIIUPOBAABHOE YCTPOMNCTBO,
KCEPOKC

p. paper OyMara JAgd OPITeXHUKU
piece, n pi:s KYCOK, JA€TaAb
pile, n pail Ky4da, madyka
pine, n pain COoCHa
pipe, n paip TpyOa
piston, n 'piston HOPILIEHb
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place, n, v plers MECTO, IIOMECTHUTh

take p. POUCXOAUTH
plant, n pla:nt pacTeHue, 3aBO

waste treatment p. YCTAHOBKA AT OYUCTKHU

OTXOJI0B
plate, n plert IAACTHHA
play, v pler UrpaTtb
plug, v, n plag 3aKyIopuBaTh, IIpobKa
pocket, n 'pokit KapMaH
pollutant, n pa'lu:t(d)nt 3arpsi3HSIOIIee BEIEeCTBO
pollution, n pa'lu:f(a)n 3arpsi3HEHUe
poorly, adv. 'puali IIAOXO
pore, n pa: opa
possibility, n _posa'bilitr BO3MOXKHOCTbH
power, n 'pavd MOIIIHOCTb, CHAA
powerful, a 'pavafoul CUABHBIN
preconverted, a 'pri:kan'vs:tid IpeaBapPUTEABHO
o0paboTaHHbIH

predetermine, v 'pri:di't3:min IPEeaOIIPEaEcAITh
predictable, a pri'dikktabl peacKa3yeMbIt
predominant, a pri'dominant peodAaIaroIi
prefer, v pri'fs: OPEeaIouYuTaTh
preference, n 'pref(3)r(a)ns OpeanoYTeHue
preparation, n _prepa'reif(a)n IIPUTOTOBAEHHE
prescribe, v pris'krarb OpEeANTUChIBATb
presence, n ‘prezns PUCYTCTBUE
present, v, ‘preznt IIPEIOAHECTH, IIPEACTABAATD
a pri'zent IIPUCYTCTBYIOIIUHA
press, v, n pres IIpeccoBaTh, IIPECC

printing p. IeYaTHBIN IIpecc

size p. KAEHABHBIHI ITpecc
pressing, n 'presin IIpECCOBaHUE
pressure, n 'prefd JaBA€HUE
pressurize, v 'prefaraiz HoABEPraTh JaBACHUIO
presteam, v pri:'sti:m OpeaBapUTEABHO IPONIAPUTH
presteaming, n pri:'sti:miy IpeaBapyuTeAbHAd IIpoapkKa
pretreat, v pri:'tri:t IpeaBapUTeAbHO 00paboTaTh
prevent, v pri'vent OpeaynpexaaThb
previously, adv 'pri:vjash paHee, IpeaBaAPUTEABHO
primarily, adv. 'praim(d)rilx IpexK€e BCETO
primary, a 'praimari IepPBUYHBIH, IEPBOCTENIEHHBIN
prime, a praim IIePBbIH, IePBOCTENIEHHBIN
printability, n ,printd'bilitr IIPUTOAHOCTD A4 IleYaTaHUud
printing, n 'printiry rneyaTaHue, [eyaTb
prior, prep. 'praid 10
procedure, n pra'si:dzd IIPOLIECC ITPOU3BOACTBA
proceed, v pra'si:d POUCXOAUTH
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process, Vv, pra'ses 0o0pabaThIBaTh,
n 'praovses IIpolLiecc
high-yield p. IIPOLIECC C BBICOKHUM BBIXOJIOM
soda p. HaTPOHHBIN IIpoIecC
processor, n 'pravsesd 06paboTyuK
production, n pra'dakf(d)n IPOU3BOJICTBO
promote, v pra'mout coieiCTBOBaTh ITPOABUKEHUIO
protect, v pra'tekt 3almmaTh
prove, v pru:v JJOKa3bIBaTh
provide, v pra'vaid obecrneyuTh
provided, cj., a pra'vardid IIPU YCAOBUHU, €CAU;
obecriedeHHBIHN
pull, v poul TOAKATD, TAIIIUTh
pulp, n palp IIEeAAIOAO3a, OyM. Macca,
refiner chemical ApeBecHasl Macca U3 eIl
mechanical p.
virgin p. LIEAAFOAO3a U3 IIEPBUYHOTO
CBIpbS
pulper, n 'palpd pa3buBaTeAb (IIEAAIOAO3HI)
pulping, n 'palpiy IIpeBpallleHHe B IIOAyMaccy,
BapkKa (LIEAAIOAO3EI),
nedpubpupoBaHre
batch p. nepuoanyeckad BapKa
continuous p. HeIlpepbIBHAS BapKa
pulpmill, n ‘palpmil IIEAAFOAO3HBIN 3aBOL
pump, n, v pAmp Hacoc; HaKayuBaTh
purchase, v, n 'p3:tfas OKYIIaTh; HOKYIIKa
pure, a pjoud YHUCTBIN
purification, n .pjoarifr'kerf(3)n O4YHCTKA
purity, n 'pjoariti 4UCTOTa
purpose, n 'p3:pas IIEAD
push, v pouJ TOAKATh
Q
quality, n 'kwoliti Ka4deCTBO
quantity, n 'kwontitr KOAWYECTBO
queue, n kju: odepeab
R
rags, n. pl. regz TPANBLE
rain, n rein JIOK b
raise, v reiz HOAHUMAaTh(Cs), BbIpallluBaTh
random, a 'rendom CAy4YaMHbIN
range, n, v reind pan, AuamnasoH
KAaCCUHUITUPOBATB,
BBICTpauBaTh
rapidly, adv. 'repidli OBICTPO
rate, n reit HOpPMAa, CKOPOCTb
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ratio, n 're1rf1do OTHOLIEHUE, ITPONOPIHUSI

reach, v ri:tf JOCTHUTATb

react, v ri(:)'=ekt pearupoBaTh

readily, adv. 'redil1 OXOTHO

ready, a, v 'red1 TOTOBBIH, TOTOBUTH

ream, n ri:m crona (6ymary)

reason, n ‘ri:zn paszyM, IIpudnHa

reasonable, a 'ri:znoabl pPa3yMHbIH

receive, v ri'si:v IOAYYAaTh

recently, adv. 'ri:sntlr HeaaBHO

reclaim, v 'ri:'klerm TpeboBaTh

recognize, v 'rekagnaiz IpU3HaBaTh

record, v, ri'ks:d 3aIichlBaTh, PETUCTPUPOBATH
n 'reks:d 3arnchb

recover, v ri'kava BOCCTAQHOBHTD

recovery, n ri'kAavari BOCCTaHOBAEHUE, YAABAUBaHUE

recycle, v ri:'saikl PELIUPKYANPOBATh, IPONIYCKATD

reduce, v ri'dju:s COoKpaniath, IIpeBpaiarthk,

BOCCTaHAaBAHUBAThH

reduction, n

ri'dakf(3)n

BOCCTAaHOBACHHE, YMCHBIIICHHEC

refer, v ri'fs: cchlAQThCHd, OTHOCHUTBCH,
Ha3bIBaTh
refine, v ri'fain pa3MaAbIBaTh,
COBEPIIIEHCTBOBATH
refiner, n ri'faino paduHep
refining, n ri'fainip paduHUpPOBaAHHE, PA3MOA
reflectance, n ri'flekt(a)ns OTpakeHue
regulations, n.pl. regjo'leif(a)n IpaBUAA
reject, n, 'ri:dzekt oTOPOCHI,
s ri'dgekt oTOpachIBaTh
relate, v ri'lert CBS3bIBATh
relationship, n ri'lerf(d)nfip CBsI3b, OTHOIIIEHHE
relative, a 'relatrv OTHOCHUTEABHBIH
relatively, adv. 'relativln OTHOCHUTEABHO
release, v, ri'li:s BBIIEASITH, OCBOOOXKIATh
n BBIIEACHUE
rely, v ri'lax IOAATaThCHd
remain, v ri'mein OCTaBaThCs
remember, v ri'membo IIOMHUTD
removal, n ri'mu:v(d)l yOAaA€HHE
remove, v ri'mu:v YAAAITH
render, v 'rend?d OPUBOAUTE B KaKOE-A.
COCTOSIHUE, NEeAAQTh KAKUM-A.
repeat, v ri'pi:t IOBTOPATH
repellency, n ri'pelansi OTTAAKHBAIOIIAd CIIOCOOHOCTD
water r. ruapPooOHOCTD
replace, v ri'pleis 3aMEHATD
replacement, n ri'pleisment 3aMeHa
replenish, v ri'plenif HaIIOAHUTD
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report, v ri'pa:t cool11aTh
represent, v ,repri'zent IIPEACTABAATD
representative, a, ,repri'zentativ IPEACTaBUTEABHBIA
n PEACTABUTEAD
reprocess, v 'ri:'praoses noaBepraTh IOBTOPHOMU
nepepaboTke
require, v ri'kward TpeboBaTh
resistance, n ri'zist(a)ns COIIPOTHUBAEHUE, YyCTOUIYUBOCTD
tearing r. COIIPOTHBAEHUE Pa3pPbIBY
water r. BOJOHEIIPOHUIIAEMOCTD
resort, v ri'zy:t OPUOETHYTH K
respect, n ris'pekt OTHOIIIEHHE, KacaTeAbLCTBO
in this respect B 9TOM OTHOLIEHUU
with respect to 4TO Kacaercd, OTHOCHUTEABHO
restore, v ris'ty: BOCCTAaHOBUTH
result, n, v ri'zalt pe3yabTaT, IIPUBOOUTE K
r.in IIPUBECTHU K
r. from OBITH PE3YABTATOM YETO-TO
retain, v ri'tein YIOEP>KUBATh
retard, v ri'ta:d 3a1€ePKUBATH
return, v, n ri'ts:n BO3BpalllaThCsl, BO3BPAIIleHUE
reuse, v, ri'ju:z IIOBTOPHO HCIIOAB30BaTh
n ri'ju:s IIOBTOPHOE HCIIOAB30BaHHE
revolve, v ri'volv Bpalath(cs)
rewinding, n cri:'waindiy IIEPEMOTKA
ribbon, n 'riban AEHTA
rigid, a 'ridgid JKEeCTKUU
ring, n riy KOABIIO
rise, v (rose, risen) raiz IIoAHUMAaTLCs, BCTaBaTh
rod, n rod CTEPKEHD
roll, n raol BaA
backing r. OIIOPHBIYU Baa
brestr. TPYAHOM Baa
guide r. HaIpaBASIONIUY BaAUK
wire guide r. CETKOBEAYIIIUN BAaAUK
roller, n 'rouls BaA
roof, n ru:f KphbIIIa
room, n ru:m ex
cooking r. BapPOYHBIN I1€X
rosin, n 'rnzin KaHHU(pOAD
rotary, a 'raoutarl Bpallamolmicd
rotate, v raov'tert BpamaTth(cs)
rotation, n rao'terf(a)n BpallleHue
rough, a raf rpyObIH, I1EpOXOBATHIN
route, n ru:t aopora, IIyThb
take ar. UATH OyTeM
rub, v rab TepeTh(cs)
rubbing, n 'rAbiy HCTUpaHUe
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S

sack, n sk MEIIIOK

same, pron., a serm KakK, TOT K€ caMbI}

sample, n 'sa:mpl obpaserg

satisfy, v 'saetisfar YIOBAETBOPSTH

saturated, a 'setforertid HaCBIIIIEHHbINA

save, v serv 9KOHOMHUTD

saving, n, n. pl. 'se1viy 9KOHOMHUSI, CKOII, AOBYILIIEYHAs
Macca

sawmill, n 'so:mil AECOIIUABLHBIN 3aBOJ,

scale, n skeil IIKaAa, HaKHUIIb, OKaAHAa

scatter, v 'skaetd pacceuBaTh(cs)

scattering, n 'skaetorip paccerBaHUue

scratch, n skreetf IaparniHa

screen, n, v skri:n COPTHPOBKA, COPTHUPOBATH

screener, n 'skri:nd COPTHPOBKA

screening, n 'skri:nip COPTHUPOBaHUE

seal, v si:l IIAOTHO 3aKpbIBATh

secondary, a 'sek(d)nd(d)ri1 BTOPHUYHBIN

secure, v si'kjoo 3aKpPENAdaTh, OXPaAHATh,
rapaHTHpPOBATh

see, v (saw, seen) Si: BUIIETH

seldom, adv. 'seldom peaKo

select, v s1'lekt oTOUpaTh

selection, n st'lekf(3)n otbop

semichemical, a 'semi'kemik(d)l OAYXUMHYECKHUH

send, v (sent) send IIOCHIAQTH

sensitive, a 'sensitiv 4yYBCTBUTEABHBIH

separable, a 'sep(d)rabl OTIEABHBIH

separate, v, 'separert pPas3meAqars,

a 'seprit OTIEABHBIN

separator, n 'separertd AOBYIIIKA, CerapaTop

sequence, n 'si:kwons IIOCA€I0BATEABHOCTD

sequential, a si'kwen[(3)1 IIOCA€JOBATEABHBIN

settle, v 'setl ocazKIaThCs

several, a 'sevr(d)l HECKOABKO

shape, n Jeip dopma

shear, n J19 COBUT, YCUAUE CABUTra

\ caBUraThb

sheet, n Ji:t AUCT, OyMasKHO€ ITOAOTHO

sheeting, n "fi:tip Hape3aHHe AUCTOB OyMaskKHOTO
IIOAOTHA

shift, v, n Jift CMEIAThCsI, CMEIIEHUE

ship, v Jip OTHPAaBASITH

shipping, n '[1p1y OTIIPpaBKa

short, a Ja:t KOPOTKHUH

shorten, v '[o:tn yKOpadYuBaTh
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show, v (showed, Jau IIOKa3bIBATh
shown)
shower, n 'fava CIIPBICK
side, n sard CTOpOHA
back s. obpaTHasd CTOpoHA
side by side paIoOM
similar, a 'stmila II010OHBIHI
similarity, n _simi'laeriti CXOJICTBO
simple, a 'simpl opocToH
simulate, v 'stmjolert HUMHUTHPOBATH
simulation, n ,stmjo'lerf(d)n MOJOEANPOBaAHUE

since, adv., prep., cj.

sins

C TeX MOp KakK, C, IIOCAE,
Tak Kak

single, a 'sipgl €IUHCTBEHHBIN, OUH
site, n sart MECTOPAaCIIOAOXKEHUE
size, n, v saiz KAEH, pa3Mep, IPOKAEUBATD
sizing, n 'sarziyg IIPOKAEHKa, COPTUPOBaHUE (110
pasmepam)
internal s. IIPOKAEMKaA B Macce
surface s. HOBEPXHOCTHAsI ITPOKAEHKa
slice, n slars AvHelMKa 6ymarozmeaaTeAbHOMU
MaIIuHbI
slightly, adv. 'slartl CAETKa
slot, n slnt HIEAD
slow, a, v sloo MeIOAEHHBIN; 3aMeIAdTh
sludge, n sladg OTCTOH, I'PA3b
slurry, n 'sl3:rI CyCIIEeH3U4
small, a smd:1 MaAEHbKUH
smell, v, n smel NaxXHyTh; 3aI1ax
smooth, a smu:d TAQIKUH, POBHBIH
smoothness, n 'smu:onis TAQIKOCTD
soak, v souk BbIMa4YHBaTh
soap, n s9Up MBIAO
sodium, n 'saudjom HaTpUH
soft, a soft MSATKUN
soften, v 'sofn CMATYaTh
softwood, n 'spftwod XBOMHAad ApeBeCHHA
sole, a soul €IUHCTBEHHBIM
soluble, a 'spljobl PaCTBOPUMBIN
solution, n s3'lu:f(a)n pPacTBOp; pPeNIeHue
some, pron., a, SAmM KOe-KTO0, HEKOTOpbIE,
HEKOTOPBIH,
adv. HECKOABKO
sort, n, v syt COPT; COPTHPOBATH
source, n $3:8 HCTOYHHUK
spatial, a 'speif(d)l1 IIPOCTPAHCTBEHHBIN
species, n 'spi:fi:z BU/,
speed, n spi:d CKOPOCTh
spend, v (spent) spend TPaTUTh
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spent, a spent OTpPabOTaHHBIH
spilled, a spild Pa3AUTHIN
splash, v spleef OpBI3raTh
split, v split PaCIIENASITh
spray, n, v sprel CTPYS; OIPBICKHUBATD
spread, v spred PacIpoOCTPaHITh
spruce, n spru:s €Ab
square, n skwed KBaapar
squeeze, v skwi:z CXKHUMATbh
stability, n sta'bilitr YCTOMYHUBOCTD
stack, n staek yCcTaHOBKA
staff, n sta:f ITAT CAYZKaIIUX
stand, v (stood) steend BbIIE€PKUBATD
starch, n sta:{f KpaxMaa
start, v sta:t Ha4yuHaTh
start up 3aIlyCTUTH (MAllINHY)
static, a 'stetik cTaTU4eCKUH, HellOABUKHBIHI
steam, n sti:m rnap
live s. OCTPBIN nap
stick, v (stuck, stuck) | stik PUAUIIATD
stiff, a stif JKECTKUH
stiffness, n 'stifnis JKECTKOCTD
stock, n stok 3amac, Macca
stockpile, v 'stokpail JeAaTh 3a1achl
stone, n staon nepubpepHbI KaMeHb
storage, n 'std:ridy XpaHeHue
store, v std: XpPaHUTh, CKAQIbIBATH
strain, n strein HaTdXEeHUeE
stress s. CHAQ HATAXKEHUSA
strainer, n 'streind Y3A0AOBUTEAB, COPTUPOBKA
ring s. KOABIIEBOH Y3A0AOBUTEAD
strand, n strend CAOH, IIyYOK BOAOKOH
straw, n stro: coAoMa
stream, n stri:m IIOTOK
strength, n stren0 IIPOYHOCTH
wet s. BAAroCTOMKOCTb
stretch, n, v stretf pacTdaKeHHe, pacTdruBarh
stretching, n 'stretfip pacTdaxKeHue
strong, a stroy IIPOYHBIH
subject, n, 'sabdzgikt IpeaMeET,
\4 sob'dzekt noaBepraThb
suboperation, n 'sabop(d)'rerf(3)n 4acCThb Ollepaliu
subsequent, a 'sabsikwont IIOCAEAYIOIINH
substance, n 'sabst(d)ns BEIIECTBO
substantially, adv. sab'stan/al1 OCHOBATEABHO
suffer, v 'safa cCTpagaTh
suffice, v sa'fars OBITH JOCTATOYHBIM
sufficient, a s(3)'fif(a)nt JOCTaTOYHBIH
suit, v sju:t HOAXOAUTD, IPUCIIOCA0ANBATD
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suitable, a 'sju:tabl IIOIXOAAITI I
suited, a 'sju:tid IIPUTOAHBIN
sulfate, n 'salfert cyAabgart
sulphide 'salfard cyAbpu g
sulphite (=sulfite), n ‘salfart cyAbUT; CyAbPUTHAS
IIEAAIOAO3a
S. process CyAB(UTHBIN IIpoliecc,
CcyAbpUTHAad BapKa
summarize, v 'samaraiz o6001IIaTE
superheated, a ,sju:pa'hi:tid eperpeThii
supplier, n sa'plars IIOCTaBIIUK
supply, n, v sd'plar ImocraBKa, Iojgada, rmogaBaTh
support, v sa'pa:t [NOAAEPKUBATH
surface, n 's3:f1s [IOBEPXHOCTD
suspend, v sd3s'pend IIpeBpaIiaTh B COCTOSHUE
CYCIIEH3UH
swell, v swel pa3byxaTb
T
take, v (took, taken) terk OpaThb
tank, n teepk bak
tear, v (tore, torn) t1d pBaThb
technique, n tek'ni:k TEXHUKA, METO],
tend, v tend CTPEMHUTHCS
tension, n 'tenf(9)n HaTS>KEeHHEe
term, n t3:m TEPMUH, YCAOBHE
in terms of C TOYKM 3PEHUS
test, n test TECT
mullen t. TECT Ha Pa3phIB
testing, n 'testin TECTHUPOBaHUE
therefore, adv. '0eafd: I103TOMY
thick, a 01k rycToH
thicken, v '01k(9)n CTyIIATh
thickener, n '01k(9)na CTYCTUTEAD
thickness, n 'O1knis TOAIIIUHA, TIAOTHOCTD
thin, a 01n TOHKUH
thread, n Ored HUTH
tightly, adv. 'tarth IIAOTHO
time, n taim BpeMd, pa3s
tinctorial, a tigk'to:risl KPaCUABHBIN
tissue, n 'tifu: TOHKas Oymara, TKaHb
tolerate, v 'tolorert JOIIyCKAaTh
top, n top BEpPX
touch, n tAtf IPUKOCHOBEHUE
towards, prep. td'wd:dz 10 HAaITPaBAE€HHUIO K...
toweling, n 'tavaliy MaTepuaa A caaeToK U
IIOAOTEHEI]
tower, n 'tavo oamrusa
bleach t. oTOeapHad OamiHsa
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tracheid, n tra'ki:ad Tpaxeuaa, CoCyJOBUAHAS
KAETKa
transfer, n, "traensfs(:) IIEPEeHOcC,
\ traens'fs: [IEPEHOCUTDH
transmit, v traens'mit repegaBarh
transparent, a traens'pear(d)nt IPO3paYHbIMI
treat, v tri:t ob6pabaTrIBaTh
treatment, n ‘tri:tment obpaboTka
tree, n tri: epeBO
broad-leaved t. HITUPOKOAUCTBEHHOE EPEBO
evergreen t. BEYHO3EACHOE JIEPEBO
needle-bearing t. XBOMHOE OEPEBO
trim, n, v trim noapeskKa; obpesarhb
truly, adv. "tru:ln TOYHO
tube, n tju:b TpyOa
U
unbleached, a 'An'bli:{ft HeOeAEHBIH
uncooked, a 'an'kukt HeIIpoBapeHHbIH
under, adv., prep. 'aAnda HUXKeE, IO
undesirable, a 'aAndr'zararabl HeXXeAaTeABHBIH
uniform, a 'ju:nifo:m OHOPOOHBIN
uniformity, n Jjuznr'fo:mitr OHOPOAHOCTD
unit, n 'jusnit €OIMHUIla, YCTAHOBKA
unpleasant, a An'pleznt HENPUATHBIN
unwind, n 'An'waind packar
useful, a 'ju:sfol TOA€3HBIH
usefulness, n 'ju:sfolnis IIOAB3a
\'
valuable, a 'vaeljobl IEeHHBIHA
valve, n velv KAAQIlaH
steam v. 1apoOBOM BEHTHUAD
vaporization, n ,verparar'zeif(a)n napoobpazoBaHre
vapour, n 'veipo nap
variable, a, 'veariabl pa3zHOOOpa3HbIH
n nepeMeHHasd BeAn4YrHa
variety, n vd'rarati Pa3sHOBHUIHOCTDH
vary, v 'Vearl HU3MEHATHCH
vat, n vat yaH
vegetable, a 'vedzitabl PaCTUTEABHBIH
versatility, n ,v3:sd'tilitr YHHUBEPCAABHOCTD
vessel, n 'vesl COCyZ, pesepByap
presteaming v. pe3epByap aad
IPeABapPUTEABHOM ITponapKu
viscosity, n vVis'kpsitr BA3KOCTbD
visible, a 'vizabl BUIUMBIH
void, n void mopa
volatile, a 'vplatail AETYIHH
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volume, n | 'voljom | 06BEM
W
wall, n wa:l cTeHa
wash, v woJ IIPOMBIBATH
wash off CMBIBATh
washer, n 'wp 3 IIPOMBIBHOM armapat
drum w. OPOMBIBHOM OapabaH
washing, n 'wofing IPOMBIBKA
waste, a, n weist oTpaboTaHHBIN, OTXOObI
wastepaper, n 'weist'peipd Makyaarypa
water, n 'wa:td BoIAa
circulating w. obopoTHad Boaa
fresh w. IpecHad Boaa
wash w. IIpOMBIBHAsI BoJa
waste w. CTOYHAad BoAA
white w. obopoTHas Boaa
waterproof, a 'wy:topru:f BOJOHEIIPOHULIAEMBINA
wax, n waks BOCK
way, n wel C1I0co0, IIyTh
weak, a wi:k CcAQOBINi
weave, n WiV IAETEHUE
web, n web OyMaskKHO€ ITOAOTHO
weight, n wert BEC
basis w. IAOTHOCTH (Oymaru)
wet, a, v wet BAQXKHBIN, YBAQXKHATD
whereas, cj. wear'az TOrzla KaK
whiteness, n 'wartnis OeAanzHa
whole, a haoul LIEABIH, HEBPEIUMBIN
width, n wid0O HIUPUHA
wild, a waild OecrnopsaI0YHBIH
wire, n 'waro CeTKa
withstand, v wid'staend BBIHOCHUTD
wood, n wod ApeBecuHa
hardwood, n AUCTBEHHasd ApeBecuHa
softwood, n eAoBas IpeBeCUHAa
worth, n w3:0 11eHa, CTOUMOCTbD, JOCTOMHCTBA
woven, a 'waov(d)n TKAHbIN
wrap, v rep 3aBEePTHIBATD
wrinkle, n, v 'rigkl MOPIIMHA, CKAQIKA,
MOPIIUTH(CH)
Y
yellow, a, v 'jelau JKEATBIH, JKEATETDH
yield, n ji:ld BBIXO/I (IPOAYKITHH)
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