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.K'I/IpPIAAOBa B.B., AasapeBa H.B., Awuopenuenuu T.B.,
Macuuuux HO.B. AHTAHMHCKHHE A3BIK: yd4ebHO-METOMHYECKOE MOCOOHE

[0 TepeBOfly HAYYHO-TEXHMHMECKOH AWTEparypb! JAf CTYACHTOB  XHMUKO-
‘rexroAoTIIECKOrO (hakyasTera; TOYBIIO CIIOITYPIL. CII6., 2009. - 136 c.

Iocobue COCTOMT H3 24 YPOKOB, OCHAIIECHHBIX YIIPAXHEHHIMU,
NpUAOKEHHH M TEPMHHOAOTHYECKOrO ca0oBapsi. IIPHAOXKEHHS COAEPIKAT
KOPPEKTHBHBLA (POHETHKO-OPGOSIIMYECKHH MHHHMYM, TabAHIBI OCHOBHBIX
rpaMMaTHYECKHX TpPYJHOCTEH TI€peBoja TEXHHYECKOR AWTEpaTypsl W
JIOTIOAHUTEABHBIE TEKCThI JAS YTE€HHS.

IIpesHA3HAYEHO OAS CTYAEHTOB XHMHKO-TEXHOAOIHIECKOrO (paxyakTETa
M MMEET 1IEAb - PA3BHTh HABBLIKHM YTEHHSA H IEPEBOAA CHELMAALHOH HayuHO-
TEXHHYECKONH aHTepaTyphI.

Peuensentsl: 3aB. Kadenpoit auHramiickoro sasepika Ne 3 CaHkT-
[TeTepbyprcKOro rocyAapCTBEHHONO YHHBEPCHTETA 3KOHOMHKH M (DHHAHCOB,
H. U. YepeHrkosa;

KaHjA. (QHAOA. HaYK, JOUEHT Kadeapbl MHOCTPAHHBIX ASBIKOB CaHKT-
IeTepOyprckoro  roCyapCTBEHHOTO  TEXHOAOTHMYECKOTO  YHHBEPCHTETA
pacTHTeABHBIX IToAHMepoB 3. K. MapreMesiHoBa.
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[ToaroroBa€HO M PEKOMEHAOBAHO XK NedaTH Kadeapoill HHOCTpaHHBIX

#3BIKOB (r1poTokoa Ne 7 oT 14 anpeasa 2009 r.).

: YTBEpXKIEHO K H3AAHHI0 METOAMYECKOH KOMHCCHEHl IyMaHHTapHOro
tbaxyarTeTa (MpoTokoa Ne 6 or 7 mas 2009 r.).
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BBeaenne

Ipeanaraemoe y4ye6Ho-MeTomMUeckoe Mocobue MNpedHa3sHaYeHO s
CTYZE€HTOB XMMHKO-TEXHOJOIHIECKOTo (aKyJIbTeTa M HMMEET Lielb Pa3BHTh
HaBBIKM YTEHHs ¥ TIEpeBoJa CrelalTbHOH HayYHO-TEXHHYECKOH THTEpaTyphL.
TexcTsi HOCBSIIUEHE! OMMCaHUID  TEXHOJNOTMYEeCKHX  ITPOLIeCCOB
IPHroTOBNEHHS GyMard H KapToHa.

ITocobue coctouT M3 24 ypokoB, mpmioxeHui u croBapa. Kauiii
YPOK BKJIOYAET JBa TEKCTa: JUIl YCTHOTO M3y4YEHUS H IHCHMEHHOTO
nepesoa. IlpenmecrBylomye TeKCTaM YIOPaKHEHMS HMEIOT LENBIO CHATH
(oHeTHUECKNE, NeKCHUECKHEe U IpaMMATHYeCKue TPYAHOCTH W ONpENENHTh
CNOBapHBIH ~ MHHHMYM,  KOTOPBIH  CTYNEHTH  HOJDKHBL  3ay4dTh.
IMocneTexcToBBIE yNpaxHEHWA NpeJHa3HAYeHH IJiss aKTHBH3ALHM JIEKCHKO-
rpaMMaTH4€CKUX 3HAHWH CTYNEHTOB IO ONpefieNieHHOW TeMe W TIOBTOpEeHHMs
JEKCHYECKOr0 MHHHMyMa. TeKCThl I ITHCBMEHHOTO IepeBoja CiyXar
YIITyGeHHIO HaBBIKOB M3YYAIOIIETO YTEHHS MO CIeHHATBHOCTH.

Ipunoxenus comepxar: 1) KOppeKTHBHEIH (POHeTHKO-0pdoIMHYECKHit
Kypc Ha MaTepHalle CHEUHaIbHOH JIeKCHKH; 2) TabJHuBl OCHOBHEIX
rpaMMaTM4eCKHX Tpy[JHOCTeH [epeBofa TEXHHYECKOH JHuTepaTypel; 3)
HOTIOTHUTEIBHBIE TEKCTHI IS JOMAIIHEr0 YTEHHs U [IEPEBOIOB.

CroBapb, NpriiaraeMelii B KOHLE IOCOOHS, BKIIOYAeT HEODXOAMMBbIE
IJ1sl IePEBOJA CII0BA B HX KOHTEKCTYaJIbHOM 3Ha9€HUH.

Bce Meropuueckue MarepHanbl  TIpHiokeHAH — #CIIONB3YIOTCH MO
YCMOTDEHHIO TIpernofaBaTens. B KadecTBe JONONHHTENBHOTO Y4eGHOro
Marepuaia pekomenmyercs nocodbue Kupmmnosodh B. B. u Buxman T. M.
«AHITUHCKUH A3bIK: y4eOHO-MEeTOOHYECKOe NocOoOHE 110 MepeBOay HaydyHo-
TEXHHYECKOH JINTEpaTyphl JUI CTYACHTOB M AacnNHPAaHTOB TEXHHYECKHX
cnemmansHoctein/ CII6I TYPIL CI16., 2004.



Ypoxk 1

1. BCROMHMTE OCHOBHbIE MpaBHNa YTEHWs cornacHislix Gyks B
anrnuiickom aseike (cm. Mpunoxenue 1, n. 1). FlpouuTtaiite
cnepyoumMe cnosa u 06BACHUTE UX YTEHMe,

" thousand, invention, agricuiture, century, establish, eithter, polished,

substantially, packaging.

2. BLINUWLIMTE U3 CNOBAapPA Cnefyiolimue cnosa C TPAaHCKKPUINLLMENR M
nepesonoM. 3aNOMHUTE MX IPOU3HOLLIEHWE M 3HaYEHme,

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

n.). beat (v.), bark (n., v.), screen (v.), fiber (n.), time (n..), refine‘(y,)r

spread (v.), remadin (v.), source (v.), separate (v.), suspggg (w.), dip (v.};

. sheet (n.), felt (n.), smooth (a.), development (n.), increzse (v.), rate
. (n.). .

3. MpasunLHO NPOMUTANTE MHTEpPHALMOHANbHLIE CNOBA W paiTe
MX PYCCKMH  3KBMBaNEeHT. Buinuuiute C nepesoaoM
nogyepkHyThie cnosa. NMocMoTpUTEe MX 3HAYEeHME B ChoBape M
3aNOMHUTE UX. ,

product ['pradaktl, civilization [,siv(eMar‘zerf(a)n], mranufacture

[,maenjo'faektfa, ,meenju'feeldfa), technique [tek'ni:zkd, machine

[ma'fi:n}], original [a'rrdz(a)n(a)ll], communication

[ka,mju:n1'ke1f(a)n], photocopier ['foutaukapral, efficient [x'fxf(a)nt,

o'fxf(a)nt]. 7 :

‘4. OT paHHBLIX rnaronoB ¢ noMolibio cydpodukca -tion (-ation,
-ion) obGpa3syiTe cyliecTBUTENbHbIE CO 3HAYEHUEeM Ha3ZBAHMA
AEeWCTBUA MK ero pesynsTtaTta. NMepesepure ux.

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

degradate, continue.

5. MNepesepute cywecTBuTensHslie, o6paszoBaHHLe C FMOMOLLLIO
cydbdukca -ing u osHavaloiUe HA3IBAHME HEHCTBMA M ero
pesyneTar. : :

papermaking, blending, printing, coating, puiping, bleach:ing, cutting,

mixing. ’

6. NpouuTaNiTe M NnepeseguTE CNOBOCOYETAHMA.

mulberry bark, art form, communication medium, consumption figures,

dryer section.

7. NepesenuTe npeanoxexun, o6pallan BHUMaHKE HA 3HaueHne

cnosa to mean - o3HayaTe, the means - cpeacTsa.

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

v
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cannot be represented by one chemical formula.
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. MepesenuTte npepnoxenus, o6pautas BHMMaHWE Ha pasHeie
¢yHuxuum u neperopn rnarona to be (cM. NMpunoxenne Ii,
Tabn. 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. oo )
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 basic weight.

9. Nepeseaute npepnoxenmn, obpawtas BHUMaHME Ha
naccueHbii 3anor (cM. NMpunoxenue I, Tabn. 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 waterpapers are given chemical treatment that makes it too
difficult to break down.
.5)The Mullen test (Tect Ha pa3pwig) 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.MpoymuTaiTe n nepesenuTe 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 (yHusepcansHOCTS),
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
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i i Id.
the fibers from water wn'_ch a pamboo mo
bark l:og_ether Q?‘dls(,)csrefge.dis now recorded as the f|r§t time \_Nhen the
Tmsmvenmt)r?old of manufacture was used. The basic technique wre:s
ke t:nethe Chinese and kept as a we\ljguarded secret until dt e
L?Sr?fnd cermtury, when it was brougnht by a prisoner of war and used in
Sama',']‘a"g;t of papermaking then spread through Central A§ia, Asga
i :aﬁd Egypt and into Europe, where it was quite well'establl\she'd Iy
er(\)% During this period the basic technique remained relatwez
1r"tlchémged Fibers from many different sources were separateg an
:us ended‘in a vat of water, and a mold or screen of some soft was
dipged- into the vat and lifted out of water. Aft(;r th: sheetrogigzsgro\zag
i o
it was pressed between felts _and. either hung
fscr)'rr\r::t?{ slurface F120 dry. This technique is_still practiced in many parts of
orld, primarily as an art form. L
tne wWith trr)1e growing demand for paper many developments_begar?a;c;
increase the production rate of‘paperm?\kmg, b:’tlrt‘Zelgw;gt l':rrr:)Fr)r? tant
' e invention of papermaking machines ar 00. .
\t,:‘lr?wset:o the present the same techniques have been refined, pqllshe’d
and made more efficient, but not substantially changed from Tsai Lun’s
igi oncept. _
Orlglr]l?‘l'lmec devF:elopment of the industry is closely parqllel toI thri
development of Western civilization. Pager has beconr;rgeniacr;tnir;tnegr;aed?:m
e development of our culture both as a commu
) (a):w;h in packapging. The per capita consumptlon figures shpw t;r:;
relationship between paper use and industrial development in 0
cuitures. - ’ , S '
u u|n North America per capita consumption (|b/ye_ar) of_pap:rul)s/ 58i2r;
In France - 256 Ibjyr, in United Kingdom - 269 Ib/yr, in India - yr,
Mexico - 88 Ib/yr, in Africa - 13 Ibjyr.

11.0TBeThTE KA BONPOCHI. ‘ ' ‘ ,
1) When was the first invention of papgrmakmg mstoncally recorded?
2)How did Tsai Lun manufacture the flrsg_;)na_per? -

3) How did the art of papermaking spreaas . )
4) What was the technique of papermaking in t_he Middle A?es? et of
5)What was the most important invention in the developm
apermaking industry?
5)&0& is the gconsumption of paper related to the development of
civilizations?

12.3anonMuTe NPONYCKW HYXHbIM MpPensorom u nepesepuTe
npensoXXeHus. )
to- p',,a'renwbm fnapex, K; by - TBOpUTENbHLIA Nanex (kem? uem?), €
nOMOLLLIO; in, into - B; with - ¢; between - MeXAy. i ion
1) Availability makes paper very important ... to 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.
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13.3a_nqnuu7é.nponyu:xu HYXXHOW rnaronbHoW HGOpMONn. :
beet, is, is practiced, scrrreened, was placed, has become, was farmed.

culture,
2) This technique ... in 1 many parts of the world.
3)Paper ... an integral sl part of the development of our civilization.
4)Tsai Lun ... silk and w mulberry bark and ... the fibers from water.
5)The sheet ... and ... on a smooth surface to dry.

1) The development om¥f papermaking ... paralle! to the development of

14.Nepesenure TeKCT ~ NUCLMEHNO CO CJ/IOBAPEM.

. v

Pulp and paper pro=ducts are very different. Each product réq'Uir_es

certain unique properties=s which must be derived from the raw material.

For instance, newspapoaer must be inexpensive, strong enough to
withstand the tefisibh’ inmposed by the printing press without breaking
and have good printing pxproperties. It is often made from recycled paper
with added mechanica®l or chemical softwood pulp for strength.
Photocopier paper must:t have excellent brightness, a superb printing
surface and must not cu. arl-in the photocopier. Highly bleached chemical
pulp is used. This type ot f paper is made by blending hardwood pulp (for
a very smooth printingg surface) with softwood pulp (for strength).

Additives such as clay amnd titanium dioxide are added to enhance the
printing surface, ;

Ypok 2

1. BCHOMHUTE OCHOBHSLIE NPaBWIA 4YTEHMR rnacHuix O6yks B
aHrnuuckom nswike (cMm. Npunoxenme I, n. 2). MpountakTe
cneaylolMe CNoBa WM 0B BACHUTE UX YTEeHNne.

primarily, other, certaiin, document, property, major, hardwood,

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

imported, include, since, variation, fall.

2. BuoinuwuMTe U3 c/loBampA chepyoliMe CNoBa C TPAHCKPUNLWEN U
nepesonoM. 3aNOMHMUTE WX NPOUIHOLIEHHME W 3HAYEHME.

raw material (n.), obtamin (v.), wastepaper (n.), virgin fiber (n.),

secondary fiber (n.), stres:ngth (n.), permanence (n.), blend (v., n.), rags

{n.pl.), straw (n.), cane (r m.), property (n.), hardwood (n.), softwoed (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.), fi*Eitl (v.).

3. MpasunbHO NPOYMTAMUTE UHTEPHALLMOHANbHLIE cnoea w naurte
MX PYCCKMW JdKBEUBanNeHT. Boinuwmre ¢ nepesonoM

noAYepkKHyThie cnosma. NMocMOTPUTE WX 3HAYEHUE B CNORApE M
3aNOMHNTE UX.

selection [st'lekf(a)n], d=locument ['dokjement, 'dokjumant], category
{'katag(a)rx], balance ['beelons], disperse [dI'sp®:s], viscosity
[vis'kosxtx], adhesive [8d® 'hi:s1v], management ['menxdzment].



4. OT paHHbIX rNarosos C NOMOLWLLIO cypdpuxca -ment o6pasyurte
cyliecTBMTENbHbIE CO 3HAYEHWEM HA3BAHMA OEWUCTBUA U ero
pesynbTaTa. lNepesenure mx.

develop, treat, improve, measure, equip, manage.

5. NepesenuTe cCAeaylOWKE CyLecTBUTe ibHbIe, 06pasosaHHee ¢

~ ‘nomouwbio cyddukca -ance (-ence) u O3HavaOLLME Ha3BaHMe
, ledCTBUA U ero pesynsTara.

difference, permanence, resistance, reflectance,  dependence,

maintenance.

6. TIpouuTanTe U NEepeBenuTe CAOBOCOYETAHMA.
raw material selection, coating application system, viscosity behaviour,
. stress-strein relationship, highest product quality.

. 7. NepeseauTe nNpepnoxenun, obpauwias BHUMaHme Ha npepnor

due to - 6naropapn. )

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/m) has not spread too rapidly in the
USA due to the persistence of older methods of using metric size.

8. NepesenuTe npennoXeHus, yuuThiBas 3Hauenue cnosa the
order - npuxas, nopagok; in order to - 4Tob6ui.
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. Nepesenute npepnoxenus, yuuteias QYHKLUUIO W 3HAYEHHE
rnarona to have (cm. NMpunoxenue i1, Tabn. 2).
1) Cellulose fibers have the property to bond on other fibers.
2) Esﬁer has become an integral part of the development of our
ure.
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
S Tﬁ produced and the types of raw material to be processed.
) The amount of coating on the surface has to be metered to ensure
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that it is of the desired thickness.

10.Nepesenute npepnoxeHus, obpallan BHMMaHME Ha

naccuBHbIW 3anor rnaronos (cM. NMpunoxenue I, Tabn. 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.

3) The rolls are driven by the wire passing pver them. ‘ :

4) The basis weight of the web is affetted 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.MpounTaiiTe W nepeseguTe 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
hardwopd 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.

9



12.0TBeTLTE 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?

13.3ameHuTe nponyck® HYXHmM raarosiom. MocTasbTe ero B
naccuBHOU Popme.
(affect, need, make, obtain, use, tolerate).
1) The virgin fibers ... directly from wood.
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.

14.3anonHUTEe NPONYCKM HYXHBIM NO CMbicAy npepnorom: 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 clothings renders these
rags.useiess to the papermaker. - B .

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.Nepeseaure TEKCT NUCLMEHHO CO CJIOBAPEM.

Rheology is the study of stress-strain rélationships for rigid
materials or is the study of the viscosity behavior of liquids under
different shear (paspesaHue) 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 coatipg, to be raised as high as possible.
Many of the pigments are supplied in a 70% solids by weight sturry
(Macca cycneHsuu) 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.
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Ypok 3

1. BcnoMHuTEe OCHOBHBIE NpaBMNa YTEHUA GyksocoyeTaHuna Asyx
TRaCHbLIX B AHrAWACKOM n3bike (cMm. Mpunoxeuwe 1, n. 3).
NpounTaiiTe cnepyowue cNoBa U 0BG BACHUTE WX YTEHME.

sheet, cleaning, softwood, found, employ, giue, treat, layer, exceed,

earth, header, coated, flood, amount, double, source.

2. BuinuiwnTe U3 CNOBaps cheayiolMe CNoBa C TPaHCKpMNUMel U
nepesoAoM. JaNOMHUTE UX NPOUIHOLLEHUE W 3HAYEHME. .

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

(n.),_lmprove (v.), sole (a.), reason (n.), preference (n.), waste (n.),

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

(n.), printability (n.), tissue (n.), biend (v.).

3. MpaBunwHO NpouMTaliTe MHTEPHALUOHANbHbIE CJIOBA M AaWTe
UX PYCCKMA  JKBMBAJIEHT. Beinuilure ¢ nepesogoM
noaYepkHyThie cnosa. MlocMoTpUTE MX 3HaAYEHUEe B CNOBape W
3anoMHuTE MUX.

the process ['prauses], to process ['preu,sesl, sulphite ['salfart],

’garton ['ka:t(a)n], actually ['aekifuelz], the industry ['rndestril,
industrial [zn'dastriel], control [ken'treul], hydroxy! [har'drokszi],
adequate ['sedrkwit].

4. NepesepuTe cylnecTBUTENLHBbIE, OGPa30BaHHbLIE C NOMOLLLIO
cydpduxcos -ty (-ity), -ness u osHavawlUue HasBaHwe
Kavecrsa. '

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

printability, uniformity, density.

- whiteness, smoothness, brightness, thickness, newness, blueness.

5. OT panHbIX NpunaratTensHbix obpasyiiTe Hapeuua C NOMOLLLIO
cypduxca -ly. Nepeseaure ux. .

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

original, sufficient. ;

6. NpounTanTe U nepeBeAnTE CAOBOCOYETAHMA, ,
publig:/q;jon grades, printing grades, writing grades, packaging
application, fiber sources, Kraft pulping operation, bleached softwood
kraft, different pulp types, annual growth rings.

7. NepeseauTte npeghoxenun, oGpaulan BHUMAHME Ha 3HaY“eHue

rnarona to follow - cnenposats (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.
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5)The chips are delivered to the chip bin from the chip storage area
following the necessary screening operations.

8. Nepeseaute npepsioxexnnsn, o6pallas BHUMaHue Ha Hapeuue
once - 1) Hexorpa; 2) OpHa)XAkl, OAWH pa3; 3) 3aMeHseT
coio3st if, when, ycunusas MxX 3Ha4eHue.

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

" 2)1t was assumed that the water could reach the surface easily and

had only 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 fiberate the
fibers. . .

5)Once the chips are dumped inside the digester they bulild up
(ckannusaThcs) 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, Nepesenurte NpensioXKeHuA, obpawsana BHMMaHuE Ha
naccusMbii 3anor rnaronos {cM. MpunoxeHue I, Tabn. (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 machlne.'
3)Unbleached groundwood and suiphite 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. _ N -
5)The visitors- were shown the world's most ‘advanced production

line. S ‘
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.MpouuTaiTe U nepeseauTe 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. Thgse
processes are used primarily on softwoods to produce printing or writing
grades such as newsprint and other publication grades. So mechan!cal
pulps are not the sole pulps used and are biended with stronger, whiter
grades to improve the quality and permanence of paper produced.

Chemical methods for liberation of fibers from the wood use elther
softwoods or hardwoods, or a blend of the two. The Kraft puiping
~ process, a chemical pulping operation, will generally produce a stronger
paper and is mare common than the sulfite process. Stren_gth
differences are not the only reason for the preference for kraft pulpmlg.
Waste product from kraft pulping operations can be reused more readily
and other ecological considerations aiso favour the kraft process over
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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
alt grades of paper because of its whiteness and.strength. It is used
alone in some packaging grades but is generally blénded with bleached
hardwood kraft for improved smoothness, opacity and priptability.

Sulphite pulps are generally whiter than kraft in the unbleathed
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. » :

11.0TBeTbTe Ha BONPOCHI. .
1)What grades of wood are treated by mechanical method of
pulping? . S
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? - ' '

12.3an0nHUTE NPONYCKM HYXXHbIM rAarosioM. fNocrasesTe ero B
naccusHoOU popme.

(reuse, blend, improve, make, need) .
1) The mechanical pulps ... by blending with other grades of pulp.
2)Waste products from the kraft pulping operations ...'with great

success. o

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.HaWpguTe rnaronnl, OT KOTOpbiX o6Gpa3oBaHel crepyioulue
CYLUIeCTBUTE NIbHbIE.

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

consideration, application, resistance, combination.

14.MlepeneauTe TEKCT NUCBLMEHHO CO CAOBApPEM.

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. Celluiose fibers have
this property and therefore are the prime raw material for papermaking.

.. Cellytose fibers are found in most living ptants. 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
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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 smagthness of
surface needed of different papers. Of course, one prime considefatioh
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.

A

Ypok 4

1. BcnoMHMTe OCHOBHbIE MPaBuMNa YAAPEHUA B aAHINMHACKOM
aspike (cM. NMpunoxenue |, n. 4). MpounTtaute cneayicuine
cnosa U O6BLACHUTE yAApPEeHUe B HUX.

" fibritiation, difference, to promote, manufacturing, surface, property,
" caliper, balance.

2. BBINULUMTE U3 CNOBapA CAeayiouMe CNoBa C TPAHCKPUNLUEed n
nepeBoAOM. 3aNOMHUTE UX NMPOU3IHOLLUEHME U 3HAYEHME.

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

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

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

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

3. NpaBsunvHO npoYyMTanTe MHTEPHaLUMOHaNbHbIE cnoRa.
BoiMuuiuTe C nepesoAOM nNoaYepkHyThie cnosa. NMocMoTpuTte
UX 3HaYEHME B CNOBAPE W 3aNOMHNTE MX.

chemicals ['kemik(a)iz], cellulose ['seljalaus], to design [dr'za1n],

enzyme [‘enzazm], =~ alkaline " ['elkelarn], degradation

[,degra'derf(a)nl, complexity[kam'pleksati], base [beis].

4. NepeseauTe CNOBa, YYMUTHLIBAA OTPMUATENbHbLIE 3HAYEHHA

npedgukcoe un-, in-, im-, de-, dis- . ‘
unchanged, unbleached, disadvantage, to defiber; improper, untreated,
to dissolve. : T o

5. Nepeseaute CYlleCTBUTENbHbIE c c,y¢¢buxcoiu| -th,
O3HaYalwLW\MM Ha3BaHUE KavyecTsa.
strength, width, length.

6. NepeseauTe cnosocoyeTaHus.
board. manufacture, combination process, high vyield process, fuil
chemical pulping operation, final fiber walt thickness.

7. NepeBenuTe npennoxeHus, YUYMTBIBAA 3Ha4eHue C/IOBR: some
(kak npunar.) - HEeKoTOophiK; (Kax Hapeume) - HECKOJNbKO;
same (Kak npunar.) - ToT e caMbii.
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. ‘

6) All paper and paperboard manufacturing processes are based on
the same techniques and operations. i :

8. Nepesenute npuyacTHeie GoOpMBI OT CAEAYIOLLKUX FNAroNO0R,
indicate - indicating - indicated - having indicated

dissolve - dissolving - dissolved - having dissolved

leave - leaving - left - having left

depend - depending - depended

associate - associating - associated

réduce - reducing - reduced - having reduced

design - designing - designed. :

9. Mepesennte NPenNoOXEHUR, YYMTbiBAA NEPeBOn, NPUYACTHIA

(cm. Mpunoxenue I, Tabn. 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.

5)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.

\

. llO.HpouuTaﬁTe W NnepeBegMTe TeKCT.

Liberation of fibers from wood (2)

Between mechanical and chemical processes of liberation of fibers
from wood are the high-vield processes which use some chemical
treatment and some mechanical treatment to liberatesthe. 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 vyield” indicates another difference between - the pulping
operations. Full chemical pulping operations dissdlve the natural giue
(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 fali
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
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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. Blgaching 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 littte. The major reason for bleaching is its effect on the
whiteness or brightness of the paper.

11.0TBEeTLTE 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?
5)What other operation reduces the yield of pulping?
6) What is the bleaching used for?

. 12.3aMeHuTEe NPONYCKM HYXHBIM rsaronom. lMoctassTe e€ro B
naccuBHOW 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.
(indicate, remove (2), associate, dissolve).

13.NeperepguTe NUCbMEHHO CO CROBAPEM.

“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 alse 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 celis.

Ypok 5

1. BuinuwuTe U3 cnosaps cnefyloLiue CNOBa C TPAHCKPURLMENH W
nepesonoM. 3aNnOMHMTE UX NPOU3HOWEHHUE W FHAYEHHE.

_ 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

fg; wire (n.), thickness (n.), rolier (n.), subject (v.), subject (n.), dense
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2. MNpasunsHo npouuTanTe WHTEepPHaUuMOHaNLHbIE - ChoBa.
BuinuuwiuTe ¢ nepesonaoM nogyepxHyThie cnosa. NMocmorpure B
cnoBape X 3HAYEHUE M 3aNOMHUTE MX, '

fibrillation [,faibrx'lexf(a)n], formation [f:'merf(a)n], consolidation

[kan,soir'dezf(a)n], hydrogen ['haixdredzan], ingredient

[xn'gri:d1ant]. :

3. Nepesenure rnaronsi, o6pauian BHUMaHME HA ﬁx cydtbuxcst,
facilitate, oxidize, minimize, notify, recognize, integrate.

4. MepeseauTe CNOBOCOYETAHUA. :
lightweight paper, stock preparation, fiber modification, single layer
paper grade, fiber damage. )

5. Mepesepure nNpeAnoXEHUA, YUMTLIBAR 3HAUYEHUe cnosa result
(n.) - peaynbraT, resuit (v.) - oB6pasosaThca B pesynkTarte,
result in - npusectu K, result from - GbiThb pesynsTaToM
(vero-1o). B

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. a
5)In the pulping process there is great fiber damage with resuiting
loss in strength. . ' '
" 6) Chemical pulping results in high strength of the fibers.

6. NepesenuTe NPpUHACTHLIE GOPMLI CEAYIOWLKX F1aronos.
include - including - included - having included

perform - performing - performed .

ensure - ensuring - ensured - having ensured

subject - subjecting - subjected.

7. NepesenuTe NPEANOXEHMA, YHWTLIBAR NEPEeBOn NPUHACTUH

{cm. Npunoxenue il, Tadn. 5).

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

2)The measurement is made using a focused beam of light directed
toward the paper surface at an angle of 152,

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.
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8. NpouuTasiTe M NnepeseAnTe TEKCT.
Stock preparation and paper making

The next stage of papermaking operations after pulping is stock

- Rreparation. 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
léss 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.

v 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 ail
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 beirig 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. R .

9. OTBeTLTE Ha BONPOCHI.
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 papers are subjected to pressing?
9)What is the aim of consolidation of the web?

] 10.3aMeHu_1'e NPONYCKK HY>XHOW npu4acTHOM ¢opMoi rnaronos.

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

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

- (to vary, to use, to develop, to fgrm).

11.HailauTe B TexcTe NpuMepsl NpuaaraTeNnbHbiX W Hapeyui B
¢ropme paznuUHbIX cTeneHeid cpasHeHun.

12.MepesenuTte TEKCT NMCbLMEHHO 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 fiber together.
These.  differences in chemical composition are less important in
influencing paper properties than are the physical characteristics.

Ypok 6

1. BoinuwunuTe M3 CAOBapA CNeayiolMe CNOBA C TPAHCKPUMNUMEH K
nepesonoM. 3anoMHUTE UX NPOU3HOWEHME W 3HANEHHe.

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. NMpaBunepHO NpoYNTaNTE MHTEPHALMOHANBHLIE CNOBA. .
calendar ['kzelanda, ‘'kalinda], agent ['exdz(a)nt]l, cement
[s1'ment], substance [‘sabst(a)ns], pigment ['pigment], caicium
carbonate ['kaelszom] ['ka:b(a)nert], emuision [x'malf(e)n].

3. C nomMoweio cyhhpuxca -er (-or) OT AaHHLIX Trnaronos
oBpasyiTe CYLECTBUTENLHLIE CO 3HAYEHMEM AeilcTeylolero
nuua. MNepesepuTte ux. . ‘

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

4. NepesennTe npunaraTensHeie, yuyuThiBan 3HaueHue
cytppuxcos -ful (nonoxurensHoe «xayecrso) u -less
(oTprMuaTensHoe Kayecrso). '

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

harmful.

5. MpouyuTanTe W nepeseaMTe CNOBOCOUETAHMUA. = - L
web modification, water resistance, mechanical surface treatment,

coating operation.

6. NepesennTte NPensioXeHUs, YHMTLIBan 3HaYeHUe choea Since
1) (adv.) - ¢ Tex nop; 2) (prep.) - ¢, nocne; 3) (cj) - Tak KaK.
1)Since paper is made in water and since it is made of celiulose
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http:cnOBOCOlfeTaH..II

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. NepenepuTe npuuacTHbie GOPMEI CNEAYIOLLUX FNAroNos.
occur - occurring
apply - applying - applied
intend - intended
disrupt - disrupting
coat - coating - coated
require - requiring - required - having required.

8. Nepesenure npennoXXeHus, yuMThIBaR ocobeHHOCTH
nepesona He3aBMCMMOro npuyacTHoro obopora (cm.
Npunoxeuue I, Tabn.6). ’
1)The rosin (kaHudons) 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.

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

9. NpoumTalite n nepeBeauTe 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 usefuiness 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
gCCl'J_rS before calendering,.is surface sizing. The surface size is usually
agg l:d |? thg paper m_a;hme after the web has been formed, pressed
onar ealli' yddrled. The sizing materials are usually starch solutions which
intenggdet as the web passed btheen two rollers. The sizing agent is

Surfaes too snt'\ooth the surface, it also increases the resistance of the
Drintin water and to be'mg disrupted by the forces created in the
9 press when the ink is split between the paper and the
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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 ¢reeping 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.

- 10.0TReTLTE Ha BONPOCHI.

1)Where are the web modification operations used?

2) What is the role of calendar 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.NepeBeaute nNpenNoOXEHUA, YYUThIBAR Ppa3Heie QYHKLMK

npuuactusn Il (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 mateérials 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.Nepesepure cyu.gec‘rnure’niuue. O0bACHMTE uX 3HaYeHume,
MCXOAA M3 3HAYeHMn cnosoobpa3syiollero cydpduxca. ‘
usefulness, modification, treatment, user, resistance, papermaking,

quality.

13.Nepesenure TEKCT NHCLMEHHO CO C/IOBapPEM.

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
materials are substantiaily 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
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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. BoinULIMTE U3 CNOBApH CREAYIOLME CAOBA C TPAHCKPMNLMEH U
nepesonoM. 3aNOMHUTE UX NPOUIHOLLIEHHE U 3HAYEHME. -
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. NpasunbHO NPOYNTaANTE WHTEPHALMOHANLHLIE CNOBa W AauTe
MX PYCCKMH 3KBMBANIEHT. BaiNUIUMTE NOAYEPKHYTME CAOBA.
MocMoTpUTE UX 3HAYEHKE B CNOBAPE U 3aNOMHUTE MX.

- hydroscopic  {'haxrdrau'skaupik], equilibrium [,i:kwrz'lzhriom,

. ,ekwrt'lzbrram], confusion [kan'fju:z{a)n], reflectance [r1'flektons],

magnesium [maeg'ni:zzam], neutralize ['nju:tr(e)laxz], disperse

[d1'spa:s]. :

3. Nepesenute npunaratensHble, ob6pauias BHMMAHME Ha MX
cydhPpukce -al, -1y, -ic, -ous, -ent, -ant, -ar, -ive.

different, important, typical, rotary, amorphous, basic, chemicai,

expansive, synthetic, secondary, continuous, similar, extensive, porous.

4. Mepeseaure  npusaraTesnsHbiE, yumMThiBas 3HavYeHue
cyppuxca -able (-ible, -uble) - cnocobuni, nopsepxeHHbIH,
noanaloWMHCR, - ' ‘ '

available, soluble, usable, predictable, valuable, movable, noticeable.

5. NepeseguTte chosocoveTaHUN. ,
standarq unit, paper strength, strength requirement, basis weight
calculation, basic sheet properties, light scattering potential, surface
area. : o

6. Mepesenurte npeanoXeHUs, y4MTbIBAR 3HAUYEHWE CRONHBIX

coio3os either...or - uau...unu; both...and - u...n.

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.

3)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 biend of the two.
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7. NepeBegute npeanoxeHun ¢ repyHauem (cMm. NMpunoxenwe |,

Tabn. 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 coater.

3)The reason for using the larger sizes of sheet is that the mili 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.

_6) Cutting the tree into shorter sections makes it easier to handle it.

8. NpoumTaiTe M NepeseguTe TEKCT.
Basic sheet properties (1)
Basis weight. The most basic property of the sheet of paper is
its basic 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 of 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 a 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/m) 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. OTBEeTbTE Ha BONPOCHI.
1) What is the most basic property of the sheet of paper?
2)Why is the basic 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.Nop6epuTte HYXHLIW TEPMMH K AAHHLIM ONpeneneHudAM.
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.
(density, basis weight, bulk).
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11.3ameHuTe nNPONYcKM HYXXHbIM npuuactueMm. [fepesepute
npeRnNoOXeHUA.
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.
5) {increasing, called (2), being, expressed).

12.NepesepuTe TEKCT NUCbLMEHHO CO CJIoBapeM.

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

d_{seqvgntages when compared with the others; there are also
. similarities between adhesives. The adhesive is used at relatively low
Ieve(, 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. Beinuwiute U3 cnosapa cnenyiouMe CnoBa C TPaHCKpUNRMen u

nepesonoM. 3anOMHUTE WX NPOM3HOLIEHWE W 3HAYEHME.
mmstur_e (n.), content (n.), moisture content, range (n.), shift (n.), curt
(v.), wrinkle (v.), humidity (n.), tend (v.), noticeable (a.), felt (n.), wire
(n.), handie (v.). .

2. npanum.n? npouuranTte uHTepHauuoﬁéhl.Hue CnoBa M panrte
MX PYCCKKUIH IKBUMBANEHT. BhinuwinTe ¢ NnepeBoaoM
noaYepKHyThie cnosa. [IOCMOTPUTE UX 3HAYEHUE B CoBape m
BblyyuTe MX.

molecule ['malzkju:l], introduction [ xhtra'dnkf(a)n]

" 1:1], ’ , separator.

Eks:pare}:ts;l]], hg_‘m:cellulose ['hemi,seljaleus], commercial

@'ma:f(a)Il]. identical [a1'dentzk(a)l], nature [' equilibriu

Likwr'lzbriem, ,ekwr'lzbrram]. el re Pnextel. Hbrum

3. NepesenuTe cnosa ¢ npedMKCOM pre-, 03HAYAIOLL UM
. npenasaputensHoe pgeicraue.
0 presteam, predictable, predominant, to predetermine, preconverted.

- 4. Nepesepurte cnoka ¢ npedUKcOM re-, 03HaAYAIOLIMM
NOBTOPHOCTL AEUCTBUSA.

tO IeCyC|e tO re m | >| rt p
b - " ) ) ’ Ce”lent, tO
Iep|e| |Sh, Iemtl'oductlon, recirculation.
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5. NMpoykTainTe n NnepeseanTe CNOBOCOYETAHUA.
felt side, wire side, handling difficulties, percent relative humidity, wire

screen.

6. NepeBenuTe NpennoXeHus, Y4UTsIBaA 3HaYeHWe CoBa cause

(n.) - npuumMHa, geno, cause (Vv.) - Bh3biBaTh, 3aCTABAATD.

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. .

6)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. : 4

7. NepeseauTte nNpPensioXEeHMs, YYMTLIBAA 3Ha4YeHWe CnoBa

because (cj.) - Tak kak; because of (prep.) - ua-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 chemicai 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. NepesepuTte npennoxenus, obpawias BHUMaHME Ha -ing

dopmei (cM. Npunoxenue N, Tabn. 5, 7).

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

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

3)The sulphure 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
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dependent on many parameters.
9. NpouuTaiTe U NnepescanTe TEKCT.
Basic sheet properties (2)

Mdisture 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 willi 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 equxllbnum
 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 normaily 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 feit 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 |mportant if one side is:smoother than the other or if the
sheet tends to curl in one direction. if this difference is notlceable, the
sheet is called two 5|ded

10. OT!eTbTe Ha BONPOCHI.
1) What moisture content does the paper have7
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?

11.3ameHuTe NponyckM HYXHbiMM -ing GOpMamMu M nepesepuTe
npennoXeHus.
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
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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. . . .

5)(increasing, being, drying, arriving).

12 lMepeseaute NUCBMEHHO CO CnoBapem.

.Starches are the Iargest 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 corh and
potatoes. Natural cornstarch is too high in viscasity to be used and must
therefore be converted in some way. The largest tonnage (konuyecTeo)
is converted in the mill, primarily by the use of enzymes that shorten
the molecular chains, thereby reducing viscgsity. Other .chémical
modifications that also allow control of* V|sc05|ty 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,

B Ypok 9

1. BoinuuinTe M3 CNROBAPA CAEAYIOLWINE C/I0BA C TPAHCKPHNUMWENR ¢
nepesonoM. 3aNOMHUTE MX NPOM3HOLLIEHMKE W 3HAaYeHMe,

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, sbent) v.),.burn (v.), emit

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

2. NepesenuTte cnosa, o6pa3oBaHHbIe C NpePUKCaMK
M36LITOYHOCTH over-, super-, hyper-, ultra-, extra-, multi-, u
npedukcaMmu HEAOCTAaTOYHOCTK under-, sub-.

“overcooked, oversize, multistage, suboperation, undercooked,
supercalendering, underestimate, suboptimal, overheating,
multicylinder, extraordinary.

3. NepesepnuTe cnosa, h y4uuThiBaR 3HaueHue

cnosoopasoBaTesibHbIX 31€MEHTOB.
contribute (v.), contribution (n.)
reduce (v.), reduction (n.)
pollute (v.), pollution (n.)
vapour (n.), evaporate (v.), evaporation (n.).

" 4. flpouuTaiiTe U NepeseaMTe CAOBOCOYETAHMA,

chemical recovery system, lignin molecule, basic building block
component, kraft liquor recovery system, highly unpleasant smeliing
sulphur compounds, pollution regulations, groundwood process, lignin
reaction products, evaporation techniques, recovery boiler.
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5. NepeseauTte npennoxeHusa, obpallas BHUMaHME Ha choBa

with (prep.) - ¢, which (pron.) - xoTopmiit.

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.

6. NepeBeaUuTe NPEANOXEHMA, YHMTBIBAA 3HAYEHUE CNOBa
" number (n.) - yucno, HoMep, a number of - paa, HECKONBLKO.

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 1950's, 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 in on the web.

7. MepeBenuTe NpepsoXeHus, yuuThiBas nepebon -ing dopm
(cm. Npunoxenue Il, Tabn. 5, 6, 7). .
1)The sodium sulphide provides sulphur to react with the lignin
building biocks, 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 cutting-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.
8. NpouunTakite u nepeBenMuTe 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
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which the fibers are removed completely by chemical means. The fult
chemical processes, kraft and sulphite, remove the fibers from the wood
by dissolving the lignin that holds then 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 combinatian 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. ’ v .

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 fignin 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, thé spent cooking liquor is removed
from the pulp and burned to recover the cogking 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 protess is that small amount
of highly unpleasant-smelling sulphur components are emitted. Kraft
pulp mills have to controf these emissions. These emissions comply with
air pollution regulations.

9. OTBEeTbTE Ha BONPOCHI.

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?

10.3aMeHMTE NPONyCcKM HYXHLIMKU -ing (POpPMaMu M nepesepuTte
npeanoXeHus. ‘0 ' .
1) The lignin ... the fibers together is dissplved by some chemicals.
2) The sodium sulphide makes the sulphur to react with the lignin ... it
more soluble. - :
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3)The burning of the thlckened liguor takes place under ... and ...
atmospheres.

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

5) (smelling, making, holding, oxidizing, reducing, being emltted)

11.NepeseauTe TEKCT NUCLMEHHO CO CAOBAPEM.

The Kraft process is basically an alkaline cook, with sodium
hydroxide being the primary cooking chemical. The first alkaline process
was calied 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 ¢an enter into several different

-reactions with the wood. If the pH is decreased during the cook, the
-resuit 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 su!phlte
(Na S) which functions as a buffer or caustic donor.

Ypok 10

1. BeinMwnTE U3 C/IOBAPA C/IEAYIOLINE CNOBA C TPAHCKPUNLMUEN U
nepesogoM. 3anoOMHUTE MX NPOU3HOLIEHME U 3HAUEHMe.

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. MpasunbHO nNpoyYMTaldTe MHTEPHALMUOHANLHbIE CAOBA M naKWTe
MX PYCCKMW 3KBUBAJIEHT. Buinuuwiute noguepKHyTbie CAOBA.
NocMoTpuTe UX 3HAYEHME B C/IOBAPE M BblyHUTE UX,

sulphur dioxide ['salfe] [dar’>ksard], calcium [‘'kzelszam],

ammonia [9'meunjal, operation [,op(a)'rexf(a)n], stationary

['stexfnaril, period ['‘pzariad], suspension [ses'penf(a)n], sort

[s2:t], sodium hypochlorite ['saudjam] ['haipa'kl>:rait].

3. NepesenuTe OQHOKOPEHHLIE CNOBA, MCXOAA W3 3HAMECHUH
CNnosoob6pazosaTe/ibHbIX 3SIEMEHTOB. .

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

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

burn (v.), burning (n.)

permanence (n.), permanent

similar (a.), similarity (n.).

4. NepeseanTe npepnoxeHus, YH4UTBIBAA 3HayeHue cnosa only
(a.) - eauncTBeHMMIH (the only); (adv.) - TOABKO.
1}If the ink is adhering only to the coating, the ink can simply be
wasted off 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
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pulping. :

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

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

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

7) Groundwood and secondary flber pulps ~frequently receive only one
stage bleach. X -

N

. NMepesegure n‘pennox(éuuﬁ. yuuﬂ.laau éuaqeuun cnosa

function (n.) - cpyuxu,un, (v ) - neucnonaﬂ., to be function of

- 3aBMCeThb OT.

1)Heating the chips and the mslde of the digester is an 1mportant
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 b!each
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.

. Nepesepure npegnoXXeHus, yuMTLIBaS 3HaueHue

MHOropyHKuMOHanbHOro cnosa “that” (cm. MNMpunoxenue I,

Tabn. 15).

1)The properties of the sulphite pulp are quite dn‘ferent 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 ptessure 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.

. NepesenuTe NPemNoXeHUA, YYUTLIBAR nepeBon MHMUHUTUBA

B pa3sHbixX hyHkuuax (cM. NMpunoxexnue i, Tabn. 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 refmmg cutting
and fibrillation.

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

4) 1t 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 d:gesters

6) To ensure a continuous flow of pulp is the main aim of the mifl,

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

8. NpouuTaiTe U NepebBenuTe TeKCT. ’
Pulping chemistry and properties (2)

2, Sulphite’pulping

The sulphite pulping process is completely opposite to Kraft
putping 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 (SO ) dissolved in water to produce an acid condition to
help break down"the-lignin. The cooking liquor is pressed by burning
sulphur in a controlied 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 Ilgnosulphomc 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 controlied 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 opérations are being built to use
sodium, magnesiurh 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 puiping
operations leave behind fibers that have more pure celiulose 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
probiems, however, sulphite pulp is less favoured than Kraft and is in
decline as a major puiping operation.

9. OTeeTLTE Ha BONpPOCHI.

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)Wr?a'§ are the properties of the suiphite pulp compared to the Kraft
pulp

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

10.3aKkoHuuTe npennoXeHun, y4YMTbIBAR
O6GCTOATENLCTRA LENH, BbiPAXKEeHHbe NHDUHUTHROM,
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1) The suiphite 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
¢) to give back original chemicals.
1l.3amennuTe nponycku ny(uoﬁ npu4acTtioi  GopmMoii.
NMpepnoxxeHun nepesenuTe. -
1) Suiphur 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 ...
Kraft pulp.
(followed, pulping, resultant, dissolved, thlckened being bunt)

by‘-bleaching, the p"ul'p is brighter than

12.MNepesenure TEKCT NHCLMENNHO CO cnonapen

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, uniess 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 siurry 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. BeinuuwiMTte M3 CNOBaApA CReAYIOWME CNOBA C TPAHCKPUNUKEH M
nepesonoM. 3anOMHUTE UX NPQM3HOLLIEHHWE U 3HAYEeHMue.

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. MpasunbHO NpouMTaidTe MHTEPHaLMOHaNbHLIE CNOBA M RaWTe
MX PYyCCKUN 3KBMBANEHT. Buinuuiure nopvYepxKHyThie
cnoea. MocMOTpUTE MX 3HAYEHMUE B C/IOBape U 3aNOMHUTE MUX.

tank [taenk], mountimaunt], distributor[dxs’trzbjete], condensates

[kon'denseixts]rotation[rau'texf(a)n], integral [' mt:gr(a)l]

chIorln(\e ['kiorin], pgrgxnde[pa roksaxd).

3. MpouuTaiiTe pAnsl ONHOKOPEHHbIX cnos. [lepeseamnte MX,
MCXOAA U3 IHAYECHUA cnonooﬁpa;ola'renbuux 3/IeMeHTOB.
charge (v.), discharge (v.)
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conclude (v.), conclusion {n.)

screen (n.), screen (v.}, screening (Q.)
steam (n.), presteam (v.}, presteaming (n.)
dilute (v.), dilution (n.)

moist (a.), moisture (n.).

4. NpouxTaiTe 1 NnepeseauTe CAOBOCOHETAHUA. N _
biological oxygen demand, chip bin, chip storage area, level filting, chip
stream, pulping operation, cooking room floor, liquor supply system,
chip distributor, moisture content.

5. Nepesenute NpennoXeHUd, yiuMTbhiBad 3HayeHwe Npennoros
for - pna, 8 TeueHme u from - oT, U3. '
1) All paper products are made ‘from fibers which must be removed
from the raw materials. ' ‘ o
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.

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

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

6. Nepesenute  NPeAsIOXEHMN, yqutuiau_ 0COBEHHOCTH
nepesopna undpunuTusa (cM. NMpunoxenue li, Tadbn. 8).

1yThe mat is pressed and dried to complete the transformation of v

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 seiection 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. )

6)lt is the goal of refining to break down the ordered structure of the
fiber, to expose more hydroxy! groups for bonding.

7. NpouKTaiTe U nepeseguTe 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
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the ‘€ook, 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 digest{er 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. OTBeTLTE Ha BONPOCHI.
. 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 distrbutor?
7)What is the function of the presteaming operation?

9. B chepyoweM pany HaWOQuUTe Napsl CNAOB, NPOTHBONONOXKHBIX
10 3HAYEHHIO. A

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

ensure, to prevent.

10.B cnepyoweMm psay HaWgutTe napsl cnoB GAMIKMX no
3HAYEHUIO.
to feed, moist, to remove, to load, wet, to displace.

11.MepesenuTe TEeKCT NUCBMEHHO CO CAOBapeM.

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, iakes etc.).
Water quality regulations restrict the pollutants that a mill can
discharge. Since raw, untreated wastewater from a mill normally far

‘exceeds permitted leveis of pollution,.as much as 90% of the pollutants

have to be removed before discharging. Naturally, the first step in
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controlling effluent discharge is to reuse as,/m/ut;h,qf the wastewater as
possible. However there are limitations on internal reuse, so most mills
have extensive primary and secondary wastewater t(eatment p_lant_s.
Primary treatment consists of removing suspended sohds_by settling in
a clarifier. Secondary treatment to remove organic _materlals or BOD is
normatly done by treating the effluent with oxygen in large bgsms. The
oxygen, along with bacteria, oxidizes the organic materials, thus

‘lowering the BOD.
Ypoxk 12

1. BeinuLUMTE M3 CAOBapPA cneaylolue cnosa ¢ TPAHCKPUNUUENH M
nepeBonoM. 3aNOMHUTE WX MPOU3HOLLEHME M 3HAUEHHUE.
_heat (n.), dilute (v.), ‘external (a.), accomplish (v.), plate (n.),
_arrangement (n.), heat exchanger (n.), return (v.), release (v.),
additional (a.), accuniulate (v.), secure (v.), associate (v.).

2. MNepesepgure pAAbl Cnos, obpalias BHMMaHME Ha 3Ha4eHue
cnor006pasyouLnX 351€MEHTOB.
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. Nepenepgurte CnoBoCOuETaHUA. , o
chip structure, screen plate, digester wall, average chip size, sulphur
dioxide gas.

4. Nepepepure NPERNOXEHUA, YHWUTHIBAA 3SHAYEHWE CJIOXKHLIX
colo3on: as well as - Tak Xe kak, as long as - noka, as soon as
~ KaK ToNbKO. o o '
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. -

36

b

5. Nepesepurte npeanoXXeHun, YUMTHBARA ocoBeHHOoCTH

nepesopa uHuHnUTUBA (cM. Mpunoxenue i1, Tabn. 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. MpoumTalre u nepepeguUTe 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 (npuberHyTh 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 wil
rise to the desired degree and then thé 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
that 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. OTBEeTLTE Ha BONPOCHI.
1)How is the digester closed after filling?
2)Why is it necessary to heat the digester during cooking process?
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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 puiping
operations?

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

8: U3 panvoro paaa nonbepuTte naps) CNOB8 C NPOTUBONOSMCIKHLIM
© 3HaAUYeHMeM.

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

9. M3 pawnoro papga noabepute napbl cnos, O6AuM3KMX no
3HaYeHuIo.
_ to carry out, to associate, to cut off, to realize, to stop, to relate.

10.Nepeseaute TeKCT nncsueuuo €0 cnosapemM.
i It must be remembered .that the main purpose of the cooking
operation is to cause the liguor 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 celiulase in the fibers. If the cgoking cycle is not allowed to last long
enough, the chips will not be compietely cooked. If, on the other hand,

the cooking cytle 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 thé dlgester a mixture of Iarge and small chips, some
chips in the mixture will be so farge, 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. BuinuLUMTE U3 CAIORAPA CMEQYIOLWNE CNOBA C TPAHCKpUNUMe u
nepesonoM. 3aNOMHUTE UX NPOM3HOLIEHUE U 3HAUEHHMe.

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

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

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

2. Nepesepure pagb: cnos, obpallas BHUMAHME HA 3HaAMEHue
cnosocobpa3zosaTesibHLIX 3NEMEeHTOB.

tank (n.), blowtank(n.)

drain (v.) - drainage (n.)

convert (v.) - conversion

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

impinge (v.), impingement (n.)

~ maintain (v.), maintenance (n.).

3. Nepesennure C/I0BOCOYETAHUR.
large mesh wire screen, batch type operation, pulp washer, waste liquor
furnace.
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4. NepesegnTte NpenNOXEHUA, YUUTLIBAA 3HAUEHUE Hapeunin:
therefore - noatomy, accordingly - cooTaetTcraenHo, however -
oaHako, furthermore - kxpome Toro, thereby - Tem caMuiM.

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 drfference
between some species is too small to affect the properties.
Therefore we group wood fibers in twa major categorles 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. MNepeseguTte NPeanoOXEHUs, YIHTLIBAA 0COBEHHOCTH

nepeaona uud:uuurnnnux obopoTor-(cM. Npunoxenue 1,

Tabn. 9).

1) The manufacture 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) Puip mill operations are considered to operate 24 hr/day without
mterruptron ‘ : .

6. npouuTaﬁTe W NepeBenMTe 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 iow valve on the
bottom of the digester can be opened and the pressure inside the
digester is then used to push or biow 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 (cMeiTe) 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
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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 undesirabie 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 fueI in the waste liquor furnace.

* 7. OTBeTbTE HA aonpocu

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 ch|ps
from the dlgester7

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 blowtank7

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

8. 3aMeHMTE nponycKM HYXHBLIM C/OROM -~ U NepeBenure

npennoXeHus,

1)... on the wall of the blowtank breaks down the chips into individual
flbers

2) The spent cooking liquor ... through the pu1p_.

3) The volatile gases carry with them ... as well as chemicals.

4) The pulp goes through a screen to remove ... and on the pulp ... .

5)The screen is vibrated to ... the passage of puip.
(facilitate, knots, odor, washer, the impingement, drains).

9. Meperenure TEKCT NUCLMEHHO co cnoBapem. ‘

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)
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the surface should be made as smooth and uniform as possible. Some
coaters are designed to combine a]l of these functions.

Ypokx 14

1. Buinuwute U3 CNIoBaps CAENYIOLLWE C/1I0BA C TPAHCKPUNLUER U
' nepeRonoM. 3anoMHUTE UX NPOM3HOLLIEHUE U 3HaYeHue.

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. Neperegute pagbl cnos, obpalijas BHUMaHWE Ha 3HAYEHHe
CNioROO6Gpa3oRaTeNbHbLIX aneueu'roa.

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 (2.}

continue (v.), continuous (a.)

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

3. NepeBenure CNOBOCOUETAHUA. :
white water balance, waste treatment plant, typical stock washing
operation, rotary drum washer, drum surface, displacement washing,
counterflow washing principle. '

4. Nepesenure npensioXeHMs, Y4YUTbIBAs PasHOe 3Ha4eHue
cnosa time - 1) spems; 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.
5)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
ulp.
)'FFhe 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. Mepesenute npennoXXeHus, yuMThIBaN 0COGEHHOCTH
nepeesona uHbWHMTUBHbIX oGopotoB (cM. lpunoxenue i,
Tabn. 9). i
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.
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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 puip 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.

B)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. MpoumuTakTe M NepeseauTe 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
vacyum 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 prmclple 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 aiso 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. OTBETBLTE HA BONPOCKHI.
1)What is the aim of the washing operation?
2)Where does the washing take place?
3) How is the stock introduced in the washer?
4) Where does the water of the stock pass through?
5)How is the pad of fibers raised up out of the tank?
6) Where does the washed stock go from the drum washer?
7)How can the vacuum in the drum be regulated?
8) What is the aim of the counterflow washing?
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8. U3 paHHoro pspa nonGepute napsl cAos, GAM3KMX no
3HAYEHMIO.
spent liquor, stock, counterflow, waste liquor, countercurrent, pulp.

9. U3 panHHoro pafa nopaGepuTe napsi CNOB, NPOTUBOMONOXKHLIX
Mo 3HA4EHMIO.

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

operation.

10.lMepereanTe TEKCT NUCHMEHHO CO CAOCBAPEM.

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. BuinuwimuTe U3 cnosapn cnep.yioume CNOBa C TPAHCKPUNUUEN M

nepesoaoM. 3aNOMHUTE UX NPOM3HOLLIEHUE U 3HaYEHMe,
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. nepe:ep.u're pAAL! cnon, obGpawian BHMMaHMe Ha 3Ha4YeHue
.€A0BOOGPA30BATENLHLIX 3/1IEMEHTOB. .

nature (n.), natural (a.)

introduce (v.), introduction (n.) -

modify (v.), modification (n.)

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

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

push (v.), pushing (a.)

meter (v.), meter (n.)

become (v.), becoming (a.)

allow (v.), allowing (a.).

3. NepesenuTe CNOBOCOMETAHUA,

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. NepesenuTe MPensio>KeHUN, YYUTbIBAA 3HAYEHWUR HAPEYUH ©u
npeanoros out - adv. - HapyXy, 3asepilleHUue AeUCTBUA;
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out of - prep. - u3, off - zasepwenue pedcrsusa: run off -

y6exarts, BeiTeKaTh, give off - BblAenaTs, Beinyckats, cut off -

npepBarthb.

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. Nepesepute npennoxeHus, o6pawias BHUMaHUE HA rNarosel

“should” u “would” (cM. Npunoxexune U, Tabn. 10, 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.

5)Provided printed papers were reclalmed for reuse in the
‘manufacture of white paper, the mk wouid be removed by some
cleaning operation.

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

6. MpouuTalite U nepesegure TeKcT. '
Continuous pUIping"(l) ‘

The continuous digester accomplishes the .same cookmg 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
mare 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
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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 filied
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. OTBEeTbTE HA BONPOCHI.
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. 3anonuute nponycxh uu(buuuruaou rnaronos W nepeseapute

npeanoXXeHus.

1)The continuous digester is fitted with some methamsm ... the
- continuous introduction of chips. :

2) The chips are pressed ... them into the presteamlng vessel.

3) ... the chips in contact W|th the steam is important.

4) The liquor ... is full strength cooking liquor.
{to be used, to control, to allow, t9 have).

9. MNepesenuTe TEKCT nucu’aeﬁ‘uo’ €O cnoRapemM.
~ 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 settie 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 hetd through the
cooking zone.
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Ypok 16

Unuuen u-
.B WwIMTE M3 CNOBapA cneagylouine CNnoBa ¢ TPaHCKP
! n:::nop.ou. 3anoMHUTE MX NPOU3HOLIEHUE U 3HaueHue. y
- pile (n.), extend (v.), removai (n.), introduction (n.), settle (v.), make u;;
) (v.), a&é {v.), penetrate (v.), depend (v.), ring strainer (n.), replacemen

tn.), remain (v.), edge (n.).
2. NepeBepuTe PAALI CNOB, obpawan BHUMaHue Ha 3HavYeHue
¢cNoBoO6GpPa30BaTENILHLIX INNEMEHTOB.
make (v.) - making (n.) - made (a.), make up (v.)
penetrate Jv.) - penetrating (a.) - penetration (n.)
depend (v.) - dependence (n.) - independent (a.)
- place (v.) - place (n.) - replace (v.) - re|pla(cgm<)—2nt (n)
. extend (v.) - extension (n.) - extensively (adv.) .
?nxtroduc(e (v.) - introducing (a.), introduced (a.) - introduction (n.)
 move (v.) - remove (v.) - removal (n.).

3. MepeseguTe CNOBOCOMETAHUSA.

chip s?eparator, liquor pump, ring strainer zone, heat exchanger, r_nake
up stock, screening ~ operation, worldmarket demand, liquor
replacement. .

-

4. NMepesepute NPepAoXeHUn, YMMTBIBAS 3HAYeHue Cnosa as

- o -
1) (ci.) - korga, Tak kak; 2) (adv,) - kak, as to - OTHOCHTENbH
1))A( lp;per proée_rty 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 _expand's and as t_he demand
for wood grows, alternative fiber sources become more important.
6)As the less industrialized nations become more developed, the

-demand for paper grows.

' once
5. MepeBeauTe NPeAsIoKeHUA, yuuTsiBas 3HaueHue CNoBa
(adF:l.) - 1) KOrpa-to, MHOTga; 2) CAYXWT AnA ycuneHun
colosos if - ecau, when - korga. . l
1) Once the chips a're 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)0nceythe material to be dried has been raised to the maximum

temperature, the limiting factors in the rate of evaporation begin to

function.

. enuTe NPEAJIOKEHUS, YUMThIBAsA 3HaueHue rnaronos
° Esel'\’::wﬁ "wou':d" (cm. Npunoxenne 1i, Tabn. 10, 11).
1)if too mﬁch downward flow were allowed, enough stock would not
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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.

6) 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. MpounTanTe U nepeseguTe 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

réturned 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
liguor 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. OTBeTLTE HA BONPOCHI. ‘

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?
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9. 3amMeHuTe NPONYCKK rRaronoM, nocrasste ero B -ing dopme.

Mpenno>xxeHun nepesepure.

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

2)The liguor 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.

5) (depend, come, settle, extend).

10.C NoMoLLLIO AAHHbIX cythdukcos obGpasyuTte
cyulecTBUTENIbHBIE OT AaHHbIX rnaronos. Nepesegure 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.MepesenuTe TEKCT NUCLMEHHO CO C/IOBapeM.

Pulp from a continuous digester may already have been washed, but
it stili requires some form of screening operation, similar to that, used in
the batch-type cooking process, to remove any oversize chips that were
not compietely digested or knots that may have been carried into the
digester.

In order to supply the large tonnages (konnyeeTso) 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. BCNOMHUTE NPOU3HOLLEHUE W 3HAYEHHWE CNREAYIOLMX CNOB.
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, MNepesegure PALLI cnos, YYMTbIBAR 3HavYeHue
cnosoobpa3yiolux 3NeMeHTOR.
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 (a.), obtained (a.)
apply (v.), application (n.).

3. MpoyuTaliTe U NEpeReauUTe CNOBOCOMETAHUA.
waste liquor, disc refiner, water extraction, fiber damage, energy cost,
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e s,

high vield process, high yield pulp, groundwood process, stone
groundwood.

4. Nepesenute npepnoxenus, obpawas BHWMAHWE Ha
cnosocovetaHus with respect to - 4To Kacaercs,
OTHOCHTeNbHO, in terms of - ¢ TOUKHK 3peHnn. '

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. MNeperepute npeanoxexnus, obpawan sHuMaHuMe Ha -ing

copMel rnarona.

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 nmportant when
determining the relative amount of cutting.

4)Sodium hydroxide can cause discoloration of the fibers
necessitating to restore 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.

6) Extracting water takes about an hour. A

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

6. NpouuTaniTe u nepene,uu:'ré Texcr.
High-yield pulps (1)

Chemical and mechanical pulps differ not only in the properties of
the pulp produced, but also in the yield of 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 lang 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 praceed from
the most mechanical to the most chemical pulp.
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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. OTBETLTE HA BONPOCHI.

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? . B

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. 3anonHuTe NPONYCKM HYXHuM cnosoMm. [epeseaurte
npeasnoXeHus. -7
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 yieid processes.
(applies, yieid, waste liquor, differs, bark, weight, removes).

9. NepeseauTe TEKCT NUCbMEHHO CO ChoBapeM.

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.

50

" ¥Ypox 18

1. BeinMwumTe M3 cnosapn cnenylouiue CNOBa C TPAHCKPUNLMEN M
NepeBoAOM. 3aNOMHUTE UX NPOUSHOLLEHUE U SHAYEHME.

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. NNepeseauTe paALl OQHOKOPEHHLIX CJIOB, YYHTHIBAA 3HAYEHWE
cnosoobpasyiouiMX 3NeMeHTOB.

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

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

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

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

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

spend (v.), spent (a.).

3. NepesenuTte cnosocoyeTaHus.

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

4. llepesenute nNpPepnoXeHUs, Y4YUTLIBAA 3HAYEHME . CNOBaA
function (n.) - dyHkuusa, function (v.) - neiicreorarts, to be
function of - 3aeuceTs oT. .

1) The two functions of a dryer can be satisfied by the use of a steam
joint (naposoit y3en). . .

2) Different bieaching 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. y )

3) The dryers felt functions to hold the web tightly adainst the surface
of the dryer. '

4)The maximum strength of the sheet remains a function of the
ir;Tdividual 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. Nepesengute npepnoXxexHus, ob6pawas  BHMUMaHME Ha

NOAYEpPKHYTHIE CNORA.

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 is 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 resuit in a certain amount of fiber shortening.

6)Because of diversity of grades it is not easy to describe the
manufacturing process by grades.
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6. Neperenute npepnoxeHmn, obpaujans BHUMaAHME HA CTENEeHU
CpaBHEHMA NpWJarartesibHbiX U Hape4YuM (cm. NMpunoxenue i,
Tabn. 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 of 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.

S)High vield 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. Nepesegute npepnoxeHus, obpalias BHKMaHKE Ha pasHble
MecTouMeHMUA B QYHKLLMM CIOBO3aMEeHUTEeNeN.
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. MpounTaiTe U NnepeseauTe 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
mechanica! 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 semichemica! (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
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groundwood and are being used with little or no pleaching. Some of the
TMPs are being used as a filler in boxboard, but oy in one or two milis.
The properties of these pulps are close to those off groundwood, but are
necessary variable and dependent on the actu@l process used. The
NSSC has been the pulp of choice for corrugdating medium using
primarily hardwood chips, spent liquor and lignirv to give the paper its
Characteristic stiffness after it has been fluted ¢{rodpuposats) and is
assembled into corrugated board.

9. OTBeTbTE Ha BONPOCHI.
1)What are the methods using chemical treatm&nt 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?

10.3aN0NHUTE NPONYCKU HYKHBIMU NPU4PCTHBIMU  hopMamMu

RaHHLIX FNaronos.,

1)Many different processes ... to a variety of pullPS are possible.

2)The use of pressurized soak brings as to a family of process ... as
high yield puips. ‘

3)Most -of the high yield pulps are
groundwood.

4) This process uses ... liquor and lignin to give sitiffness to the paper.
(to know, to spend, to lead, to use).

2s replacements for

1l.Mepesenure TEKCT NUCLMEHHO CO cnosapeM-

Fibers come in many sizes and shapes from different types of
trees, but the predominant fibers used to devel®@P strength in paper,
technically cailed longitudinal tracheids, are fr@@m 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 Celiulose. It is known
also that the cellulose is created as a result of phortosynthetic activity in
the tree leaves. But cellulose found in the fibers is not immediate
product of photosynthesis. Cellulose is made in thee individual cells from
sugars generated by photosynthesis and transp®ted to the cells or
fibers by other fibers in the tree. The cellulose nmolecules are formed
inside the fiber and are deposited on the inside: of the cell wall by
leaving material inside the cell.

Ypok 19

1. BuinuwiuTte u3 cnosaps cnegyiowine cnosa <€ TPAHCKPUNUMENH U
nepesonoM. 3arOMHUTE UX NPOU3HOWEHue M 3HaYeHue,

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. MNepeseauTte pAAbL OQHOKOPEHHLIX CNOR, y*IMTHIBAA 3HaYeHHe
€N10BO06pa3VIoWMX 3/1eMEHTOR.
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fiber (n.), defiber (v.), defibering (m.) '
complicate (v.), complicating (a.), ccomplicated (a.)
rub (v.), rubbirjg (n.)) er (n)
n.), coa .
g:tagéz (c\?.?,tlsngp(aration (n.), sepairable (a.), inseparable (a.)
pulp.(n.), pulp (v.), pulper (n.), pulping (n.)
"ink (n.), deinking (n.).

3. NepeeeguTte CAOBOCOUETAHMIA, ' '
cellulose molecules, several celliulose chains, conveyor beit, solids

content.

0B6eHHOCTH
4. NepeBenuTte npennoXxeHins, YYuThIBAA oc H
' ne:enop.a ‘6@CCOI0IHBIX NPHUAATOYHBIX NPensoXeHUH (cm.
Npunoxesuue Il, Tabn. 12). ) ' )
1)¥he separation of the web iinto fibers is complicated by various
chemical treatment and cmatings the paper may receive in
rocessing. . ) _
2)2" the operations the beater- once performed still must be carried
out by its replacements. . _ ;
3)The .!heet of the machine is very important as IS thc_e effect the
application system may have on the surface qf the coating. |
4)Were the coater to be instalked on the machine, the unwind _wqu d
be eliminated. o o
5)Should the starch fili some voids in the web, it could slow the
penetration of water into the web. :

| np MaH eHn
5. MNepeseauTe NpeapstoXeHus, ob6paulas BHuMaHue Ha cTen

cp:nueumi npunaraTeNibHbIXX W Hapeyuu (cnl. TipunoXxeHuwe Il’.’

TR haniczal pulp is groundwood

1) The most common mechanical pulp und .

2)Hardwoods give us fibers tmat help to fitl in the sheet pf paper
making it smoother, more opiaque and usually better for printing.

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

4)1};1‘:3 most common and oldesit method of mterna} sizing is with rosin

and alum. _
5) The higher the consistency off the pulp in the paper the better.

6. NepeseAnTe NpepnoXeHUs,, yIuTLIBAR aHavexue cnosa elther

(pron.) - nio6oi; either ... o (cj-) - unAw ... unu. ‘

1;)If the web with a high mamisture content is pressed either too
quickly or with too much presssure, the flow rate increases.

2) Either theory will suffice to exxplain 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 ttme box or make the slice smaller. ‘

4)The kraft process is called also sulph_ute proce;s_s. Either name is

roper and both refer to the same pulping operation.

S)Ir:\ e?ther case the fibers musst be separated first before any further
treatment is carried out. _

6) The pulper can be operated iin either a batch or a continuous mode.
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7. NpoyuTaiiTe U nepeeepuTe TEKCT.

Pulping of secondary fibers

The pulping of secondary fibers, or wastepaper, is considerably
more simple that 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 remova! of the ink is considered as a Sseparate
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 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 pulper 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. OTreThTEe Ha BONPOCHI.
1)What is the aim of the secondary fibers pulping?
2)What is deinking?
3)What is the pulper?
4) What does the rotor serve for? -
5)How can the pulper be operated? ,
6)What is used in order to break down the wastepaper which has
received chemical treatment?

9. 3aMenuTe NPoNnycKM HYXXHOW rnaronsHon opMon.
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.
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5) The operation of the machine ... on the process of rubbing between
the fibers.
(relies, was accomplished, tears, be fitted, is complicated).

10.MoabGepuTe Napbl CNOB C NPOTUBONONIOKHLIM 3HAYEHUEM U3
chepyowero paga.
to-reject, to form, to simplify, to break down, to accept, to complicate.

1l.MepeBenuTe TEKCT NUCbMEHHO CO CNOBApPEM.

Cellulose has a tendency to form a sort of crystalline structure, but
because of the size of the cellulose molecules and the order 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 motecules which pass through regions of high and low order.

Not all the molecules need to be inciuded in all the ordered regions, and
some of the molecules may even extend from one strand to another
being part or perhaps several such strands. The micelle strands are
organized into larger strands called fibrils.

Ypok. 20

1. BuinvwinTe U3 CAOBapA CAEenyIOWIME CI0BA C TRAHCKPUNUMWEH 1
nepeBonoM. 3aNOMHKUTE UX NPOWIHOLLIEHME M 3HAYEHME,

reuse (n.), cleaning (n.), adhere (v.), wash off (v.), flotation (n.), suitable

(n.), washer (n.), obstacle (n.), collect (v.), sort (v.), contamination (n.),

inclusion (n.), adhesive (n.).

2, Nepesepute pafbkl OQHOKOPEHHLIX C/IOB, YYUThIBAR 3HAYEHME
cnorooBpaszoBaTesibHbiX 3N1€MEHTOB.

use (v.), (n.), reuse (v.), (n.), user (n.}, usable (a.),-unusable (a.)

clean (v.), cleaning (n.), cleaner (n.) - T

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. MNepeseguTe CNOBOCOYETAHMS.

hydrogen bonding, polar water molecules, fiber parts, increased fiber
flexibility fiotation, deinking operation, drum washer, foam flotation
techniques, low consistency stock suspension, pressure sensitive
adhesives.

4. MNepesepuTte, o6pauian BHUMaHKE HA DYHKUNIO MHPUHKUTUBA B
npennoXEHUM.
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.
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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. MepeBepute npenhoxeHun, oGpailan BHUMaHue HA PYHKUMM

-ing ¢popwm rnarona. ,

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. MpounTaiiTe U nepesenuTe 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 puiping and
bleaching operations. More frequently the dilute 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 useable
type can cause considerable difficulty. The inclusion of some plastics of
pressure-sensitive adhesives in wastepaper can make it practically
unusable.
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7. OTBEeThTE HA BOMNPOCHI.
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. Mepesegute npepnoxeHun, obpatllasn BHMMAHME Ha

noguepKHyThie cnoBa.

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 celiulose.

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 resulits
from any breaks can be reprocessed into paper.

9. 3aMeHnTe NPOoNyCKM HY>)XHOM raaronbLHon popMoi.
1)The ink ... only to the coating.
2)All the chemicais ... . v -
3)Theink ... by the foam and ... from the fibers.
4)The waste paper ..
(isto be sold adheres is collected, is removed were removed).

10.Nepesenure TeKCcT nucsueuuo €O CfoBapem.

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 specmcally, of the flbrnls 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 ahgns the hydroxyl groups for binding. However, uniess
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
of fibrils from the fiber surface.

Ypok 21

. 1. BcnoMHMTEe npoM3HOLIEHME M 3HAYeHWEe CneAylwiluX CAOoB.

NpoBepbTe BalLLM 3HAHUA NO CAOBAPIO.
permanence (n.), perform (v.), confirmation (n.), purification (n.), cook
(v.), impurities (n. pl.), sequence (n.), subject (n., v.), spent (a.),
dissolved (a.), subsequent (a.), solution (n.), extraction (n.).
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2. NepeBepnuTe pAAbl OAHOKOPEHHLIX CNOB, YYMTLIBAR 3Ha4YeHue
cnosoobpa3yiotlux INEMEHTOB.

pure (a.), purify (v.), purification (n.), impurities (n. pl.)

subsequent (a.), sequence (n.)

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

subject (v.}, subject (n.)

continue (v.), continuation (n.}, continuous (a.)

indicate (v.), indication (n.), indicator (n.)
cook (v.), cooking (n.), uncooked (a.).

3. MepeseauTe CNOROCOYETAHMA. ‘
chlorination stage, high vyield process, extraction stage, lignin
molecules, water suspension, rotary drum washer.

4. NMepesepute nNpegnoXeHUs, Y4YMTLIBAA 3Ha4YeHwe Cnolsa

“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 hoies 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. NMepeseaute npepnoXxeHus, o6pailan BHUMaHKE HA QYHKLUK

MHPUHUTUBE U UH(PUHUTUBHEIX 0GOpPOTOSB.

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 Samargand.

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. MpouuTaiTe W NnepeseanTe 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 have been used and are being
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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 bieached 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 liguor 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 chiorination

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 l|gn|n molecules and removes them from
the fibers. )

7. O'rae'rb're Ha nonpocu
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 puip have after the chlorination stage?
7)What treatment does the pulp have after washing? :
8) What chemical is used for the extraction stage?

8. Mepeseaure npeanoXxeHus, obpauian BHMMAaHMe Ha

noavepkHyThie cnoea.

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 150t. 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.
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7)Increasing the coat weight means increasing the possibility of
disruption of the surface.

9. 3anonHUTE NPONYCKM HY)XHOW FharonbsHOu (hbopMoON.

1)Unbleached groundwood ... in newsprint.

2)Bleaching ... the whiteness of the pulp and the permanence f 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.
(breaks down, indicates, reacts, is used, is sent, improves, depend).

10.Mepesepure TEKCT NMCLMEHHO CO CNOBapeM.

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. BCNOMHUTE NPOM3HOLIEHUE W 3HaYeHue ChepylolLIUX CHoB.
MpoBephTe BaLIK 3HAHMA NO CJ/IOBAPIO.

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. MepesepuTe panbl ORHOKOPEHHbIX CNOB, YYMTbIBAA 3HAYEHME
cnosoofGpasyioliux 31EeMEeHTOoB.

observe (v.), observer (n.), observation (n.)

bright (a.), brightness (n.)

bleach (n., v.), bleaching (a.), bieached (a.), bleaching (n.)

wash (v.), washed (a.), washing (a.), washing (n.)

provide (v.), providing (a.), provided (a.), provision (n )

finish (v.), final (a.)

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

3. Mepesenure CNOBOCOYETAHMUA. )
excess water, peroxide stage, bleach tower, multistage bleach

sequence.
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4. Mepesepute npepnoxenus, obpawas BHUMaHuEe Ha
mecroumeHme it (cMm. Mpunoxexue 2, Tabn. 16).
1) Bieaching 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)1t 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)1t is this versatility, 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. NepeBenuTe npeanoxeHus, obpaiilas BHUMaHue Ha rnaron to

follow - cheposaTe 3a. .

1)Each bleach is followed by a wash.

2) The pulp becomes yellow colored following the chiorination.

3) The peroxide stage of bleaching is followed by the chlorine dioxide
stage. : : )

4)FoI-I%wing dilution to below 1% consistency the stock is sent
through screeners. . - I -

5) The wash following each bleach will raise the brightness to a fairly

" good level. .

6. NMepesenute nNpepnoXexHus, obpallasa BRHUMaHWe Ha CNOBO

both (pron.) - 06a; both... and (conj.) - xaK... TaK M.

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 chemica! 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. NMpouuTaiTe M NeperenuTe TEKCT.
Bleaching (2)

it is hard for a casual observer do believe that chlorination and
extraction are truly bleaching operations. The pulp will become yeliow
colored following the chlorination and brown coiored 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
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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 bieaching 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 chiorine 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. OTReTbTE Ha BOMPOCHI. »
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. MNepesepute NpennoxxeHun, obpaulas BHMMaHME Ha CTeneHu

cpaBHeHun (cM. NMpunoxxenue li, Tabn. 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 obstacie in increased use of wastepaper is the cost of
coliecting 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.

10.3ano0sHMTE NPONYCKM HY)XHOW rnaronbHoW ¢>opMOiA.
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 bieaching.
(are subjected, becomes, are oriented, are removed, provides,
raises).

11.MepeBeuTe TEKCT NUCLMEHHO CO CNORAPEM.

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 muitistage bleach sequences. Groundwood and
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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. BCNOMHMTE NPOM3HOLUEHWE M 3HaYEHWe cheaylowMx Ccnos.
MposepbTe BalllM 3HAHMA NO CAOBaAPIO.

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. Nepesepute paAbl OQHOKOPEHHLIX CcnoB, obpailafs BHUMaHMeE
Ha 3HauYeHMe Cnosoobpa3yoLKX I/IEMEHTOR,
form (v.), formation (n.), forming (a.), formed (a.), 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. NepeseauTe cNOBOCOYETAHMA. . .

sequential unit operations, stock preparation, energy intensive industry,
purchased energy consumption, fiber distribution, cross-machine
direction, wire guide roll. : e o

4. Nepeseaute npepnoXxenus, obpawas. BHWMAHME Ha

npuyactHeie GopMel.

1)The suiphite 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.
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5. NepesenuTte npeanoxenusn, obpainas BHUMaHWE Ha CNOXHBIE
col03nl in order to - 4yTo6m, with respect to - oTHOCHMTENbHO, in
terms of - ¢ TOUKM 3peHun.
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. ) v

4)This roll is used in order to press down ioose 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. NMpoumTaliTe U NepereanTe 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 wili have
an impact on the final properties of the product.

The industry can be divided into a series of sequential unit
operations (3tanbi npousBoacTsa) that lead to the formation of the
product. Within each operation there are several paralle} 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
my 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.
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7. OTBeTLTE HA BONPOCH!.
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. Mepeseaute npepnoXxeHuns, obpawan BHUMAHME Ha

nopgvYepKHyTLIe Cnosa.

1)Once the web has been warmed, the temperature may go as high
as 200 C.

2)lt 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. 3aMeHuTe NPONYCKU HYXXHOHW rnaronsHOW HopMON.
1)The fibers ... from the raw material.
2)The industry ... into a series of sequential unit.operations.
3) One may ... different routes within each operation.
4) Chemical pulps . much treatment.-
5)Refiners ... the flbers physically. '
6)Blending ... in the aréa of stock preparation.
(modify, are removed, take, is included, is divided, require).

10.NepesenuTe TEKCT NUCLMEHHO CO CAOBapPEM,

" 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 1970's 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%.
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Ypok 24

1. BcnoMHMTEe NPOU3HOLWIEHME M 3HAYEeHMe CNeayloLWMX CNOoB.
MposepbTe Ballu 3HAHMA NO CNOBAPIO.

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. Mepesepnre paabl ONHOKOPEHHLIX CNOB, YYUTHIBAf 3HAYEHME
cnoBooB6pa3yiowmMX 3/IeMEHTOB,

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 (a.)

change (n.), change (v.), changing (a.), changed (a.)

blend (v.), blending (n.).

3. NepesenuTe CNOBOCOUETAHMA,
actual paper or paperboard manufacturing, separate unit operation,
excess pulp, final pulp uniformity.

4. Nepesenurte npennoXXeHus, YYuTBIBaAA 0COBEeHHOCTH
ne|):>enona cnoBos3aMeHuTener (cm. npunoxeuue Il, Ta6bn. 14,
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 oniy
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. Mepesepure NpennoXEHNA, YUMTHIBAR 3HAYEHME MOOANbHLIX

raaronos (cm. fipunoxxeune i, Tabn. 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)1t should be noted that about 60% of the bleached pulp made in
Northern America is used on-site to make paper and paperboard.
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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. NMpouuTanTe U NnepeseauTe 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 praducts must be
produced or changed and many other economic factors.

7. OTBeTnhTE Ha BONPOCHI.
1)Where is the web modification performed?
2)What is the aim of web modification?
3) How are different operations of papermaking performed?
4)Where is the converting operation performed?

“8. Meperenure npennoXeHus, oGpauian BRHUMaHUE Ha
noavYepKHyThIE C/NOoBaA.
1)In_order to supply large tonnage of pulp continuous digesters are
very big.
2) Some of the problems of maintaining a low moisture content in the
felt are due to the speed of the machine.
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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
hand.made paper.

5)In th_|s case the only solution is to use another fiber collection for
making this degree 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. Mepesenure npeanoXxexHus, obpawan BHMMaHME Ha

rnaronbHble KOHCTPYKLMM.

1A 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. v

10.MepesepuTe TEKCT NUCBMEHHO CO CNOBAPEM. )

A typical mill produces 1000 tons/day of product although the
capacity of miils 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 (spems o6paGoTku). 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.
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NPUNOXKEHNA
Mpunoxenue |

KoppekTunenbsiit hoHeTHKO-0pdo3NnUecKnit Kypc
I. 1. YreHme cornacHbix 6yks

" 1. NMpounTaiTe CNOBA, YYNTLIBAA OCOGEHHOCTH YTEHUA 6yxsbi
it gg 1
g”.

1)gld3]nepene,i,y
engine, damage, vegetation, sludge, ageht, hydrogen ;
2) g [g] nepegn a, o, u, cornacHbiMu
gomme, investigate, groundwood, regard, regulation, significant,
HO: gear [g1a];
3) MpounTanTe cnosa c bykBocoyeTaHueM “ng”. ObpaTute
BHUMaHwe, 4TO B KOHLIE €/108a “g” B 3TOM GYKBOCOYETaHUU He
- YUTaeTCcA.
strong, de’waterihg, ‘recycling, sp'rea'di‘ng, 'rgfining.
2. NMpounTaire cﬁo.pa,"y‘uwruaau ocoﬁeuuoc;l'; qTeHuu' 6ykBbi “en,
l)c[s] nepene,i,y
reduce, acid, cell, surface, consistency;
2) ¢ [k] nepen a, 0, U, COrnacHbLIMM
cut, carry, locate, continuous, lack;
3)ch Y]
chip, discharge, bleach, change;
4) ck [k] B choBax rpeyeckoro nponcxoxneHuns
technology, chemistry, mechanical, characteristic;

5) ¢i [f] B 3aypnapHom cnore nepep rnacHom

special, efficiency, commercial, appreciable.
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3 npouuTaﬁi’e CNnoBa, Yy4nTbiBas 0co6eHHOCTH YTeHnn bykenl “t”,

1) ti [f] 8 3aynapHOM cnore nepea rnacHomn
initial, ratio, potential;
2) -tion [f(a)n] (cyduUKC cywecTBUTENLHOrO) B 3ayNAPHOM Cnore
suction, application, combination, section.
4. NpounTanTe Cnosa, rae 3syk [tf] spipa)kaeTca no-pasHoMy.
I)ch
chain, channel;
2) -ture
moisturé, feature, saturated.
5. MpouuTasiTe cnoea, rae 3syk [[]1 sBbipa>xaerca nNo-pasHoOMY.
1)sh
ash, flash, furnish;
tis 3éynapH0M chore nepep rnacHon
stationary, essentially, function;
3) ci nepepn rnacHou
ancient, especially, speciés;
4) -sion [{{e)n] nocne cornajCHoﬁ
reversion, conversion, comvpress‘ion;
5)-sure [fd] nocne cornacHoin
pressure.
6. TipounTanTe cnoBa, rae 3syK [3] BoipaxaeTca No-pasHoMy.
1) -sure [38] nocne yaapHon rnacHon
measure, enclosure;

2) -sion [3(@)n] nocne ynapHoM rnacHon
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precision, corrosion, provision, conclusion;

3) s [3] nocne yAapHoii rnacHon nepeg -ual
usual, visual;

4) g [3] B cnosax ¢paHUy3CKOro NpoucxoxaeHus
regirﬁe, prestige.

7. CpaBHMTE NPOU3HOLLEHNE 3BYKOB

th [6] th [8]
ethyl further
growth although
worthy within

8. MpounTaiTe cNoBa, B KOTOpLIX Oykea “s”, Kak Npasuno,

YMTaeTcs Mexay rnacHeiMm [z] n Mexay raacHsiM ¥
COrnacHuIM U B Ha4Yane cnosa [s]

result, to use, enterprise, desired
HO:.ecTb cnoBa, rae s [s] v Mexay rnacHbiMuy

increase,-useful, case, base.

I. 2. Yrenne rnacHuix Gyks

[nacHan ; 6es 6yksbl “r” nocne C 6ykBoii “r” nocne |
6ykBa | rnacHom - rnacHon ]
: - 1 3aKpbITHIA ‘ OTKPBITBIVI | 3aKPLITHIA | OTKPbITLINA ‘
S cnor jenor o cnor’ 19_9( I
) man [ae] name [er] | car[a:]- care[ea] |
o __'not[d] note [au] . nor[>:] | more [>] f
e "metle]  |mete[ii] - her[s:]  'herel1d] ﬂ:

u _ 'but[al | mute [ju] burn[a.]  cure[jus]

ity J T ipinli) nine [a1] girl [[a:] , tire [a19]
_layplil |type[ai] myrtle [2:]  tyre [ara]

1. MpouuTakTe CNOBA, YYUTLIBas pasHoe uTteHne Gykebl “a” B
33aBMCMMOCTHM OT THUNa caora.

1) 3akpbIThi Cnor: a [2&]

rag, stack, handle.
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HO:

B HEKOTOpPLIX C/I0Bax Nod yhapeHem a [ee] u B OTKpLITOM CNOre:

management, manufacture;

2) OTKpbITHLIM cior: a [e1]
rate, basic, grade;

3) 3aKpbITbIN ChOT € NocneaytoLien 6yksor “r': a + r[a:]
bark, dark, compartment;

4) OTKPLITBIA CNOF € NocneaytoLen Gykson “r:
a +r[ea)

area, prepare, various.

2. MpounTanTe CNOBA, YYUTLIBAR pasHoe uTeHune Gyksel “e” B

3aBMCUMOCTM OT TUNa chora.

1) 3aKpbITEIA Cnor: set [e]
vessel, spend, territory;

2) OTKPbIThIA Cor méter [i:]
equal, acetic, intermediate;

3) 3aKpbITLIV € Nocnegytowed Gykson “r: term [a:]
service, detergent, ferfile;

4) OTKPLITLIW C nocnenyrom_eﬁ 6yksoi P sphere [13]

material, interfere, inherent.

3. MpouNuTaiTe CNOBA, YYNTLIBAA pa3Hoe uTeHue GyKB «i/y» B

3aBMCMMOCTM OT THNa cnora.
1) 3akpbiTaiih cnor: fit [1]
timber, mix, print;
2) oTKpuIThIV cnor: drive [a1]
hydroelectric, fiber, arise, piping;

3) 3aKpbITLIN cnor C nocneaytouier 6ykson “r”: birch [a:]
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fir, circulation, dirt;
4) OTKpLITLIN CNOT € NocneayoLleid 6ykson “r: require [aIs]
desirable, prior;

_4. flpouMTaiiTe CNOBA, YUUTLIBAA pasHoe yTenne Gyksul “0” B
3aBUCMMOCTM OT TMNa cnora.

1) 3akpbITLI?1 Cnor: cost [d]
softwood, log, bottom;

2) OTKpbITBIN Cnor: stone [sul
process, zone, soda.

HO: o [A] B KOHLe cnoBa nepea m, n, v, w, th

3) ton, cover, become.

HO: o [u:l nocner, i, m
removal, imprOve}

4 3éKpblTblﬁ cﬁor C ljocné,uyrou.leﬁ' 6ykBown “r": fc_'jrm [>:]

shortage; sort, force;

5) OTKpLITBLIA CNAOF € Nocneaylowen 6yksown “r": core [3:]
store, therefore, storage. v

5. MpounTanTe CNOBA, YYNTLIBAA paauoé uTeHne 6ykBsl “u” B
3aBMCMMOCTH OT TUNa cnora.

1) 3aKpblTbn7| cnor: cut [A]
pulp, drum, pump;

2) OTKPBITHIA CNOr: cubic [ju:]
value, reduce;

3) 3aKpbIThIN CNOr € nocneayloinen Gykson “r’: curve [s:]-
occur, further, burn, furnish;

4) oTKpLITLIZ CNOT ¢ nocneaywwen Gykson “r’: pure [[jus ]
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during, impurity, purify.
HO: u [u:] B HE KOTOPbLIX CnoBax

include, solution, pollution.

l. 3. Yrenne 6yKksocoueTaHUi ABYX FMaCHbIX

. Nepmas | Bropasi rnacHan 6ykea ]
I a o [ e uw | iy |
; a ! pause [3] ! main [e1] |
Lo i plawdl ] | pair [es] |
‘ o road [su] Tbook [u] " toe [au] toud [au] ; voice [51] ‘
, roar [3:] | pool [u:] ;goes [au] - sour[aud] ! joy [21] ‘
| poor [us] |  show [au] ‘
L : Y tt_QWn@]_i ;

J e teach [i] Weet [l fewl[ju] ;vein [e1]
o hear (19] ___.cheer[19] ; jcrew [u:] | grey [e1] |
u due [ju:] ‘ I - suit [ju: } :

i blue fu:] | | fruit [u:

1 i | ple [a1] | !
| | tesfan

1) NpounTaitTe CNOBA, YUUTLIBAA OCOGEHHOCTU YTEHHUA NopA,
yhapeHueM coyetanus GykBul “a” ¢ ApyruMu rnacm-mu- way
[ex}; law [2:].

straight, contain, chain; raw, cause, straw,
al + cornacHas [2:]

salt, wall, false.

HO: [ee]

alcohol, alkali, calcium, valve.

2) MpounTanTe CNOBA, YYNTLIBaA 0CcO6GeHHOCTH UTEHUA NOA
ypapeHueM coueTanus 6ykssl “0” ¢ APYrHMM rNACHLIMMU.

1) goal [au]

float, coated, foam;
2) oil [21]

noise, soil, joint, alloy, boiler;
3) wood [u]
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cook, look, book;
4) choose [u:]
smooth, root;
5) crown [au]
account, ground, powerful;
6) owing to [au]
grow, slow, flow,
7) double [A]
couple, touch.

3) MpouuTainTe CNOBA, YYNTbIBAA 0CcOBEeHHOCTH YTEHHUA Noj
yAapeHneM CoYeTaHun 6yKebl “e” C QPYrMMHU rMaCHBIMK.

1) bleach [i:] He nepen d, th

reach, leaf, steam;
2) head el ;iepe,u d, th, Ith

health, épread, héévy;

3) speed [i:]
screen, degree, feed, need;

4) new [ju:]
renewable, sewage,

HO: ew [u:]
drew, flew;

5) appear {18]
adhear, shear;

6) research [2:]

early.
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l. 4. Ypapenve

1) TipounTainTe ABYCNOXHbIE CNOBA, B KOTOPLIX YDapeHue, Kak
rpaBuno, NaflaeT Ha fnepBLIA CNor.

acid, barker, cotton, feature, level, lignin.

2) MpounTanTe ABYC/IOXKHbLI€  rnaronot, HaYymHalowvecs ¢
npedvkcos, B KOTOPLIX yaapeHWe nagaeT Ha BTOPOW Cllor.

adjust, affect, discharge, direct, explode, impinge.

3) Npo4uTanTe cnosa hpaHUY3CKOro MPOUCXOXAEHUS, B KOTOPLIX
yhapeHune nafaeT Ha KOHEYHbIW Cnor.

machine, regime, technique, canal, tracheid.

4) MpoynTadTe M™MHOrOCNOXKHLIE CNOBA, Y4WTbiBA®, 4YTO, Kak
npaswio, yaapeHue B HAX NaaaeT Ha TpeTuh Cnor OT KoHua.

consistency, alkaline, cellulose, derivative, efficiency.

5) MpoynTanTe Tpexcnoxubie cnosa ¢ cydpdukcamn -ate, -ize, B
KOTOpLIX YAapeHue NagaeT Ha TPeTU C/1I0r OT KOHLaA.

isolate, regulate, operate, neutralize, utilize.

6) NpouvTanTe MHOrOCNOXHbIE C/I0BA, B KOTOPLIX, MOMWUMO
ynapeHus Ha TpeTbeM Cnore OT KOoHUa, eCTbh BTOPOCTENeHHoe
ypapeHue.
a,vaila'bility, ,epi'thelial, ,solu’bility.

7) Mpountante rpousBoAHbIe C/oBa, B KOTOPbLIX, KakK npasvno,
coxpaHseTcs yaapeHme ncxoaHoro cnosa.

equal - equalize, vapour - evaporation, perforate - perforated,
accumulate - accumulator, operate - operator.

8) MpounTanTe CNOBA-OMOHUMbLI C Ppa3sHbLIMKW yhapeHUAMu: B
CYWeCTBUTEILHOM - HAa NEePBOM CNOre, B FNarose - Ha BTOPOM.

the 'process - to pro'cess

the ‘compound - to com'pound
the 'conduct - to con'duct.
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' Ipuaoxenne 11

I'pammaTRYecKkHe TabARNDEI

Taarca “to be”

Tabauna 1

$YHKUMA B NPENAOKEHHH U
3HavYeHHe

TIpuMmepn!

HepEB—oA

1. CMuICAOBOH rAarca «ObITH,

«SBAATHCHY, «HAXOOUTBLCAN.

Of all the natural ,‘ components of
carbon cellulose is the most abundant.

H3 Bcex NPUPOAHEIX COEAMHEHHH yracpoaa
LIEAAIOAO3A — CAMOE PACIIPOCTPAHEHHOE,

2. BcnoMoraTeAbHbIH FA4TOA JAS
o6pa3oBaHuA rPYIIIEl BDEMEH
Continuous ¥ naCCHMBHOIMO
3aaora.

The manufactures are using a new
process. S

These reagents are used to determine
the viscosity of cellulose solutions.

TIpoH3BOAMTEAN HUCHIOAB3YIOT HOBBIM IIpolecce.

ot peareHThl HCIIOABIYIOTCH OAH
ONIpCACACHNH BA3ZKOCTH paCTBOPOB
UEAAKOAOSEL.

8L

3. MoxaAbHBIH TAQroA (B
COYE€TAHHH ¢ HHPHHHUTHBOM C
“to”) noakeH, obs13aH

The cooking liquor is to be added to the
chips-in the digester. .

BapouHyIo XUIKOCTh HAJIO N06ABAATD B
LIEITy B BAPOYHOM KOTAE.

4. B xoucTpykunu there is (are,
was, were) CylLeCTBYET, HMEETC s,
ecTh

There are three chemical pulping
processes: the soda, sulphate and
sulphite. ’ ‘

CymecTBYIOT TPH XMMHYECKHX cliocoba
TIpeBpalleHusT B TOAYMAaCCy: HATPOHHBIHN,

m

PYMKUMS B IpENAOKEHHH 1
3HaYeHHe

Faaroa “to have”

CyAb(aTHEIH ¥ CYyABQUTHEIHN.

Tabauna 2

ITpumepsr

—

TlepeBox

1. CMbICAORO# raaroa sHMeTos,

strength.

2. BcnoMoraTeAbHbIH TAAIOA JAA

obpasoBanus rpymns: BpemMeH Perfect.

| CamocToaTeABHO HE HEepeBomITCS.

The final cooked pulp has good tearing

TloayueHHasn ceapennas mMacca HMeeT
XOpouI€e COIPOTUBACHHE pasgupaHuro. |

of digester.

Recently the mill has used a new model

HeﬂaBHO 3aBOJa, HCIIOAB30BAA HOBYIO
MOIEAb BAPOYHOI'O KOTAA.

3. MonaasubIH raaroa (B couer i ;

anuH ¢ | This operat ify
HHOHHHTHBOM ¢ “t0”) noaen, peration has to modify the paer.  [9ra onieparvas don¥Ha
obsazan, MOZH(HITHPOBATH GyMary.

~
0



Tabanua 3

CrpanaTeabHbIH (TacCHBHBIH) 3as0r (to be + Participle II)

BpeMeHH ¢ cyPpUKCOM —H-, -T-. ['aaroa
«OBITb* B HACTOAILIIEM BPEMEHH HE
MEePEeBOOUTCS.

will be cooked
has been cooked
had been cooked

Crnocob nepesoga TIpumeps! TlepeBon
1 2 3
1. CoueTaHHE raaroaa «ObITb* C KPATKUM The pulp is cooked Macca cBapeHa
CTpasiaTeAbHBIM IIPHYACTHEM [1POIIENIIETO was cooked Brina cBapeHa

6yzeT cBapeHa
Oblra cBapeHa
OblAa cBapeHa

2. TAaroaoM Ha —Csl B COOTBETCTRYIOILEM
BPEMEHH, AHLIE H YHCAE.

This process is hsed for making
bleachable grades of Kraft pulps.

3TOT IPOLECC UCTIOABIYETCSH HAT
6eanMBIX copToB Macch! Kraft.

3. T'aaroaoM OeHCTBHUTEABHOIO 3aA0ra B 3.
AMIIE MHOJK. YHCAA B HEONPEACACHHO-
AHYHOM NPEAAOKEHHH.

| A new digester was put into

practice yesterday.

Hosbili Bapo4yHbIfl KOTEA 3A0VCTHAH B
IKCIAyaTaLHIoO Byepa.

4. T'aaroasl ¢ OTHOCALMMCS K HUM
NPEIAOIOM, KOTOPBIE NIEPEBOAATCS TAKXKE
T'AAQrOAOM C IIPEIAOTOM :

to depend on - 3aBHCETD OT

to insist on — HacTauBaTh HA

to refer to — cCblAQTBECH Ha

to rely on — onmupaThCcsa Ha

to speak of (about] — roBopurs 0

to deal with — uMeTb feao ¢
(paccMaTpHBaTh),

MEPEBOMASITCS FAAMOAAMH B HEOTIPEAEACHHO-
AnUYHOH hopMe, NIPHYEM NIPENAOT CTABATCH
rniepell aHrAMACKHM MOJACKAIIMM,

This new experiment is referred to
everywhere.

Ha 3TOT HOBBI# 3KCIIEPUMEHT
CChlAQIOTCH BE3JE.

OkoHuaHue Taba. 3

1

2

3

S. l'aaroasr 6e3 penaoTa, KOTOPBIE
[IEPEBOAATCS T'AATOAOM C IIPENAOIOM

to affect - BAMSTE Ba

to act - geficTBOBaTh HA

to answer — OTBEYaTh Ha

to follow - caenoBaTs 3a

to influence — BAMATE Ha,

MNEPEBONSTCH TAArOAAMH B OEeHCTBHTEABHOM
|| 3aA0T€, TIPHYEM ITPEJAOT CTABUTCS OEPEL
AHTAHHCKHM ITOJIACXKALLMM.

I8

This process is affected by the

temperature.

The progress of cooking can be
followed by analysis of cooking
liquor.

Ha 3TOT 1nporecc BausieT TeMIlepaTypa.

3a BaApOYHBIM IIPOLIECCOM MOXKET
CAEIOBATh aHAAM3 BAPOYHOH
XHUAKOCTH.
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Tabanua 4
MonaAh;-lbIe FAATOABL
MopaabnkIii raaroa u 3HaveHue . Bpemena
€ro 9KBHMBAAEHT Present Past ‘lﬁlture
must JIOASKEH, HAMO, HYXKHO must work had to work shall (will) have to
| to have to _ have (has) tp work work -
[can MOry, yMero can work could work shall (will) be able
to be able to am (is, are)-able to was (were) able to to work
work work
may MOTY, MOXXHO, pa3pe- may work - might work shall (will) be allowed
to be allowed to LIEHO am (is, are) allowed to | was (were) allowed to work
work to work

uHbHHHUTHB Oe3 "to")

noBano ObI (COBeT; pe-
KOMEHIALMA) -

to be to JOAMEH, NPEACTOUT am (is, are) to work was (were) to work
(obycaoBaeHO 3apanee )
HaMe4€HHBIM ITAAHOM] . .

should (+ ZIOAYKEH, CAELYET, cae- This machine should

be handled carefully. C
3ITOH MaIlIMHOM caenyer
ofpailaThcs oc-
TOpPOXKHO.

ought to

JIOAXKEH, CAeyeT (Co-
BET, MOPAABHBI JOAT)

The result of this ex-
perimerit ought to be
checked.

Pe3yAnTaT 3TOro 3KC-
TIEpUMEHTA CACHyeT
IIPOBEPHTE.

Tabauua 5
ITpuyacrus
Bun npuyacTus PYHKIUN B NPesACKEHHH H [1€PEBO,
4acTh CKa3yeMoro onpeaescHue 06CTOSITEALCTBO
1 2 3 - 4

2. Participle I

1. Participle I
Active Voice
forming

Passive Voice
being formed

During the reaction with the
lignin the chemical was
forming soluble compounds.
Bo Bpems peaxipu ¢
AHMTHHHOM XUMHKAT
co37iaBaA pacTBOPHMbIE
COEIMHEHHS. '
([lasi 06 pa3oBaHHst TPYIIIBI
BpemeHn Continuous.
CamocToaTeabHO He

NEPEBOANTCH, }

The chemicals forming soluble
compounds are acid or alkaline.
XumMHkaTsl, 06pasyrounre
PaCTBOPHMBIE COEOUHEHHSI, ITO
KHCAOTA H 11ea04b. ([IpHyacTus Ha
—LLM#A, -BLIHE)

The chemical reacts with the
lignin forming soluble compounds.
XHMHKAT pearHpyeT ¢ AUTHHHOM,
0o6palys pacTBOpHMEIe
coennHenus. (Jeenpuyacrue Ha
-a, -9)

Soluble compounds are
being formed in the wood.
PacTBopHMBle coefHHEHHS
ofpasyroTca B ApeBecue.
{{asa ofpasoBaHusa rpPymIbI
BpeMeH Continuous.
CaMoCTOATEABHO He

nepeBoadaATCH. ’

Soluble compounds being formed
in the wood are removed by
washing.

PacTBOpHUMEIEC COEHHEHHS,
obpasyrompecs (o6pasyemsie) B
ApPEBECHHE, YIAASIOTCH '
TPOMBIBKOIA.

(ITpuuactHe Ha —foUMHACS, -eMBbIH,
-HIMBlif)

(While) Being formed in the wood
soluble compounds were removed
by washing.

IIpu o6pazopaluu B gpeBecHHE
(Ecan oun 06pa3oBbIBAAUCE B
APEBECUHE) PaCTBOPUMEBIE
COETMHEHHS YIRASIAHCH
[IPOMBIBKOH.

(IIpunaroutoe npenaoxkenue,
06CTOATEALCTBO, BEIPAXEHHOE

_CYIIECTBUTEABHEIM C ITIPEIAOTOM)
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IIponeaxkenue taba, 5

1 [ 2 | 3 4

3. Participle II 1) The washing has | 1) Soluble compounds of lignin | If removed, soluble compounds of
Passive Voice removed the soluble removed by washing affect lignin will not affect the quality of
removed compounds. the strength of the pulp. the pulp.

IIpoMeiBKa yaasraa PacrBopumsbie coenmHeHns Ecau nx ynaants (llpu yaasesmnu),

PACTBOPHMEIE COEAWHEHHSI. | AUTHHHA, YAAACHHBIE [IPOMBIBKOI, PACTBOPHMELIE COENMHEHHS

{dast obpasosanus rpyrmm BAHMSIOT'Ha TIPOYHOCTH MACCHI. AMrHHHA He OYIYT BAMATH Ha

BpemeH Perfect. 2} The problem discussed Ka4€CTBO MaccChl.

CaMoCTOSTEARHO He there yesterday is very (IppaaToynoe

NnepeBOAHTCS) | important. oBcTogTeABRCTBEHHOE

2) The soluble IIpobaema, obcyxxnanpmascs o OKEHHeE, CYIIECTBUTEABHOE C
compounds are BYEPA, OYEHb BAXKHA. OPENAOTOM B (PYHKUHH
removed. (Ilpuyacrve Ha —MbIi, -HEIH, -ThI, 06CTOSTEABCTRA)

PacTBOprMBIE COEHEH ST -BLIHHCs1)

YAAAEHBL.

(dast o6paszoBanusa

NIACCHBHOTO 3aA0ra.

CamocToaTearHo He

IIepeBoOnHTCH) -
4. Perfect ' Having removed soluble

Participle compounds of lighin we assured
Active Voice good quality of the pulp.
having YNasHB pacTBOPHMBIE COEIHH CHHsI
removed AUTHHHA, Mbl obecrnieyran xopoiliee
Ka4eCTBO MaccChl.
_ ] | Jeenpyuacrue Ha —uB, -ap) |

OxoH4YaHHeHHe Taba. 5

Passive Voice
having been
removed

1 2. 3. 4.
5 Perfe.ct \ Having been removed soluble
' Participle compounds of lignin could not

affect the quality of the pulp.
ITocae Toro, Kak Mx YIAAHUTH
(Tlocae ynaaeHust), paCTBOPHMBIE

COEJIHHEHUST AHTHUHA HE MOT'AH
OOABLIIE BAMSTHE HA KAYECTBO

Macchl.
(IpunarouHoe
06CTOATEALCTBEHHOE

npe, OKEeHHE, C €CTBHUTCABHOE C

OPEZAOTOM B POAH
06CTOITEALCTBA

$8

Tabaunua 6

Hezasucumeiit npuyacTHed o6opoT

TpumMepsr

]

TlepeBon

1) The problem being difficult, they worked hard.

Tak Kak 3aa4a 6blaa TpyaHasd, OHH paboTaau MHOTO.

2) The experiment being carried out, he cannot leave the

EcaAn 3xcrIepuMeHT UAET, OH HE MOXeT YHTH U3

laboratory. AabopaTopuH.
3) With radioactivity discovered, great progress was made Korna 6b1aa OTKpbITa PAAHOAKTHBHOCTD, foAbllIE ycriexu |
in physics. IIPOM3OILIAH B (pHU3HKE,

4) He read two articles on this subject, the latter be1 ng
more interesting.

Orlaa 6oaee HHTEpeCcHOH.

On NpoOYHTAaA ABE CTAThH Ha 3Ty TEMY, NIPHIEM NOCACIHAS
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Te pyuzmi‘x

Tabanua 7

PYHKIMS B IPEJAOKEHHH

[NpuMmepbL

TlepeBoa

1. Iopaexainee

Retaining as much of the hemicellulose as
possible in the pulp is important. *

YnepxauHe (YACPKHBaTh) KAK MOXKHO

BOABLIIE NTEMHIIEAAIOAO3BI B MACCe BAaXKHO,

(CYLLIECTBHTEABHOE, HHQHHI’ITHB [

2. HacTe ckazyemMoro

The main task is removing'the lignin of the
wood.

TraBHada 3aza4a — YAAACHHE ANTHHHA H3
APEBECHHBI.

(CYLIIECTBUTEABHOE 2 HHQHHPITPIB!

3. llpamoe norosHeHHE

The production requires utilizing a new
conveyor system.

TIpousBoacTBO TPpeOyeT HCIIOAB3OBATD
HOBYI0 KOHBEHEPHYIO CHCTEMY.
YHODHUHUTHE, CYLIECTBUTEABHOE)

4. OnpeneacHHue
(0Bbr4HO ¢ npegaorom of
MOCAE CYIUECTBUTEABHOIO)

The possibility of influencing the quality of
the pulp is studied carefully.

Bo3MOXKHOCTh BAUSIHHA HA Ka4eCTBO
MAacChl H3y4YaeTCs TILATECABHO.

! HHQHHHTHB 5, CYIIECTBHTEABHOEC I

5. O6CTOATEABCTBO
(06B149HO € IpEnAOTaMH
in- IIpH, B TO BpeMH KaK
on (upon) — no, mocae
before — epen
by — TBOPHTEABHBI MAaAex
instead of - BMecTO TOTO
4TOOBI
for — gag U T.4.)

The operator examined the paper machine
without stopping it.

Ontepatop ocMoTpea GyMaXKHYt0 MAlIHHY,
He ocTaHaBauBad eé (6e3 OCTaHOBKH).

1geer19n'-1ac1‘ue, CYILIECTBUTEALHOE €
o QCMOI‘OM|

Un¢pmHUTHB

Tabauna 8

DyHKIIHNA B
TIPEIAOKEHHH

1

IIpumepel

IlepeBon

1

2

3

1. TTopaexaiuee

To create a new model of digester is our
task.

Co3iaTh HOBOIO MOEAB BAPOYHOIO KOTAA — HAllla
3agaya.
(MHPHUHHUTHB, CYIIECTBHTEABHOE)

2. HacTtb cKa3yeMoro
a) IMocA€ TAAroAa-CBAASKH
6) mocae MOAAABLHOIO
raaroaa (AoAKeH)

Their task is to create a new model of
digester.

You have to improve the quality of this
paper.

Hx 11eAb COCTOUT B TOM, YTOOB! CO3AATL HOBYIO
MOJeAb BApO4YHOIO KOTAA.

(nedHHATHB)

Bb! ZOAKHBI YAYHITIHTEL KAYECTBO 3TOH GyMaru.
(nHpuHUTHB)

3. [onoaHeHHE

The client prefers to buy a new grade of
paper. .

KameHT npeanoyuTaeT KyIIHUTh HOBBIH COPT
6ymaru.
(nHPUHUTHB)

4. OnpenescHue

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.

¢} He was the first to begin this
experiment.

a) OHH HMEIOT BO3MOXXHOCTDb YAYYILIUTHL KA4€CTBO
Macchl. :

(naduHUTHB)

b) HoBbI#t pacduHep, KOTOPbIH 6yAeT YCTaHOBAEH
(moAxeH 6LITHL YCTAHOBAEH) Ha HallIEM 3aBOJE,
TOABKO YTO NPHOBIA.

(puoaToYHOE ONPEAEAHTEABHOE MMPEIAOIKEHHE CO
CKa3yeMbIM, BbIDAIKAIOUTM AeHCTBHE, KOTOPOE
Oy[eT MAH JOAYKHO 6BITE COBEPLICHO)

c) OH nepBbIfi HAYaA 3TOT 3KCIIEPUMEHT.




~

OxoHuaHHe Taba. 8

3
1 2 i
5. O6CTOATEABCTBO The dry wood is pretreated at the mill with | Cyxas npexaecm-x:i foaBepraeTcs Ha :J,;’ai.e.o;msoﬁ
hot water to make barking easier. npeaABapUTEABHOM obpaboTke ropsiiei BOAOH Aas
a o6AerIeHMs OKOPKHM.
) . (uHDUHUTHB C COI030M «4TOODBI*, CYILIECTBUTEARHOC

| ¢ npemaorom «aasty)
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Tabauua 9
HUHpHHHUTHBHEIE 060POTHI 1.
CAOKHOE ITojiaeKallee

IIpumepbI t F [epeson
1 ] ' 2
TlepesoanTca nByMs cnocobamu:
1. [1oNIOAHMTEABHBIM NPHAATOYHBIM NPEJAOKEHHEM C
COIO3AMH «4TO», «4TOOBI», «KaK». MHGHUHHTHUB IIEPEBO-
ANTCS AMYHOM TAaroAbHOH HOopMoi.

is known _ H3BecTHO _r 4TO
is likely BeposTHO OymMmarofesaTeabHad
is certain ] HecomHuenHo MalmHa paboraer
is found ObHapyxeHo oueHb 3peKTHBHO.
The paper is reported ' to work very effi- Coobator
% | machine is assumed ciently. Honyckaercst
is considered Cunraercs
is expected | Oxkupaercs
appears OKAa3BIBaACTCS
seems Kamxerca
proved HokazaHo

2. TIpOCTHIM MpPEJAOXKEHHEM C BBOOHLIM CAOBOM,
COOTBETCTBYIOLMM CKa3yEMOMY QHTAHMCKOIO

. IIPEAAOKEHHS. )
The paper machine is known to work very efficiently. ByMmaroneaateastas MallIHHa, KaK H3BECTHO, pafoTaer

oyeHb 3¢h(peKTHBHO.




II. CAOKHOE OOITOAHECHHE

OxoH4yaupe Taba. 9

1

2

3) * They order, allow (let), cause, fo:
immediately.

1) They want (like) the plan to be fulfilled.
2) * They see (hear) the engineer leave the room.

rce (make) these rolls to arrive

‘ KOMHAaThI.

* TIoca€ rAAroAOB YYBCTBEHHOIO BOCTIpHSTHS (See, hear, feel u T. 1),
a TaKJKE raaroaoB let, make, have ncnoassyercst HHQHHHATHB 6e3

1) Ouu xorsaT, YT0OBI 1AAH OblA BBIIOAHEH.
2) Oup BHAAT (CABILIAT), 4TO MHXKEHED YXOOUT H3

3) OHU IPUKA3BIBAIOT (ITO3BOAKIOT, 32CTABASIIOT), YTObBI
3TH BaAbl NPHOBIAH HEMETACHHO.

TlepEBOMHTCH NPUAATOYHLIM TIPESAOKEHHEM C COKO3aAMH
«JTO», «4TO0BIY, «KaKy, MH(UHUTHR NEPEBOONUTCH AMYHOM
rAaroasHoOH opmoit.

| yacTHie! "to".

ol
(=1

16

I'aaroa “should”

Tabauua 10

PYHKIMA B [IPEIAOKECHHH U 3HAYCHHE

Tipumeps1

TlepeBoa

1. BcnoMOTraTeABHBIH TAArOA:

1)

2)

3)

4)

S)

aas o6pa3oBaHUA BpeMeH
Future in the Past 1 A. en. 1 MH.
4HCAA;

B CAOXKHOTIOAYMHHEHHOM
TIPEIAOKEHUH ¢ YCAOBHBIM
NPHAATOYHBIM C 1 A. €. ¥ MH.
4HCAa;

B YCAOBHBIX NTPHAATOYHBIX,
AEcHCTBHE KOTOPHIX HE BIIOAHE
peasbHO M OTHOCHTCH K
bynyiieMy (Co BCEMH AHLIAMH);
B 6€CCOI03HBIX YCAOBHBIX
TIPUAATOYHBIX NTPEIACKEHHAX
(co Bcemu annamu);

B TIPHAATOYHBIX NPEOACIKEHHIX
nocae 6e3ANJIHBIX 060pPOTOB
THIA “it is necessary”.

1) We decided that we shouid
finish the work in time.

2) If (provided, in case,
unless) the task were
difficult, I should help you.

3) 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.

q

5) It is important that the
machine should be
equipped with a new
screener.

1) Ms! penrsal, 4YTO KOHYHM
pa6oTy BoBpeMs (raaroa B
6ynyuieM sBpeMenu).
Ecau 651 (B cayudae ecan, ecan
He) 3agajda Gb1aa GbI TPYOHOM, 9
noMor 6b1 BaM (raaroa B
MpoLIeAIIEM BPEMEHH C «Obla).
3) Ecau 651 OH yBHIEA €€ 3aBTpa,
OH Jaa 6kl et KHHUry (raaroa B
[IPOLLEALIEM BPEMEHH C «Obl»).
4) Ecau 6p1 MainHa 6biag
OCHAaNleHa HOBBIMH BaaaMH, ¢t
IPOH3BOAHTEABHOCTH Oblaa GBI
6oablire (raaroa B rporuenieM
- BDEMEHH C «Obly).
Heobxonumo, 4tobe1 ata
MammHa 6plaa obopynosana
HOBO¥ COPTHPOBKO# (raaroa B
IIpolleAIleM BPEMEHH).

2

5

—

2. MogaabHBIH I'AQTOA CO 3HAYEHHEM

| ACAYKE€HCTBOBaHHSA

These experiments should be repeated.

OTH 3KCNEPHMEHTBI CACRYET

{caenoBaao Obl, HYIKHO) ITIOBTOPHTE.




Taaroa “would”

Tabanua 11

1) gas obpasopaHMAa BpeMEH Future
in the Past 2 u 3 A, en, ¥ MH.
YHCAS;

2} B CAOXMHOINOMYMHEHHOM IIpen-
AOXKEHHMH C YCAOBHBIM ITpHJA-
TOYHBIM € 2 U 3 A. €1 M MH.
4MCAa;

3) s obpazopaHHA cocaara-
TEALHOI'O HAKAOHEHHSH B IIPOCTOM

3 TNpEenAOKEHNH, KOrJa  YCAOBHE
TIOAPa3yMeBaAETCA.

1) They said that they
MOITow. o

2) If (provided, in ca,sej the task were
difficult, they would help you.

3) It is a pity he is busy. He would help

you.

DYHKIMA B IPEAACKCHUH ¥ 3HAYEHNE Iprmepsl IlepeBon jT
. AbHEIH TAATOA: ’
1. BertomorareasHbIH would come to- 1) Ous cxadaaM, YTO NPHAYT 3aBTpa

(raaroa B 6yxyinem BpeMeHH).

2) Ecan 651 (B cAydae ecAH) 3a/1a4a
6b1Aa 6b1 TPYAHOMK, OHH IOMOTAH ObI
BaM {TAaroa B NpOLUEAIeM BPEMEHH C
«GbIs).

3) Xaas, 9To OH 3aHAT. OH HoMor 6b1
BaM (rAaroA B IIpOIIE/IIEM BPEMEHH C
«Op1s).

B. MozaABHBIH raaroa; ]

1} nasi BbIpadXeHHs TIOBTOpPHOro AeH-
CTBUS B IIPOILAOM;

2] Oafl BRIPAXKEHHS MEAAHHS HAM
HEXXEAAHWS COBEPUIHTE AE€ACTBHE;

3) kak opMa BEXAMBOCTH.

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 ob6bryHO (yacTo, 6pIBaso) He
CAYIUIAA HX COBETOB.

2) OH nonsITascs 3aIyCTUTh MAUIHHY,
HO HHYETO HE MOAVYAAOCH (OHA «He
xoTeaas).

3) ByasTte Arobe3Hbi, TOMOTHTE MHE.

Bua 11pensoxenus

Beccolo3Hbie IpHAaTOYHEBIE ITPENAOKEHRA

Tabanua 12

Tpumepe!

Tlepenon

i

1. [JoTI0AHHATEALHOE ITPUAATOYHOE

That means you can start up the

9ro O3Ha4yaeT, 9YTO_Bbl MOXETE

[1PEIAOIKECHHE machine. 3a0VCKaTh MAIIHNY.
2. OnpeneauTeAbHOE IPHAATOYHOE The digester we_install at our mill is BapouHbI#f KOTE€A, KOTOPBIH MBI
fpesoKeHNE manufactured by a well known group. | yCTaHOBHMAM Ha HalleM 3aBoJe,

M3TOTOBAEH XOPOLIO M3BECTHOH
MpMOH.

3. YcaoBHOE IPHAATOHHOE
MpejAOXKEHHE ¢ HHBEpCHEH ¢

Were the digesters installed, we could

start up the new production line.

Ecau 6B BapoyHbIi KoTeA BbIA

| YCTAHOBAEH, Mbl MOT'AH 651 3anycKaThb

HOBYIO NPOHM3BOACTBEHHYIO AMHHUIO.

| raaroaamu were, had, could, should

€6

THIIBI YCAOBHBIX ITPEOAOXKEHHHN

Tabania 13

-

PeaAbHbBIE YCAQOBHS

J He BTIOAHC PCAABHBIC YCAOBHA

L Il

HepeaabHble YCAOBHSA

1) Corosusre (c corozamu if — ecan; provided (that}, p

TIIPH YCAOBHH YTO

roviding (that) — ecan, supposing (that) — ecan; on condition (that) -

If he goes to bed early, he will get up
early.

EcAn OH AsDXeT craThk PaHo, TO B
BCTAHET pPaHo.

Bpemena: nocae coo3za ~ Present
Simple, B raaBHoM - Future Simple.

If he went to bed early in summer, he
would get up early.

Ecapn 661 OH AOKHACSH CIIaThb PAHO AETOM,
TO H BCTaBaa 6b! paHo.

BpemeHa: nocae corasa —~ Past Simple, B
raaBHoM - would, could, might +
Infinitive

If he had gone to bed early yesterday,
he would have got up early.

Ecan GBI 0OH aer cllaTh paHO BYEPA, TO
H BcTaa 6b1 pano.

BpemeHa: nocae coiosa — Past Perfect,
B raaBHoM — would, could, might +
have + Participle II

2) Beccorosnble (¢ HHBepcHel B Hayaae apeaaoxkerusa: had, were, could, should)

Could he swim well, he would take part
in the competition.

Ecan 6bi OH XOPOINO NAABAA, TO IPUHSIA
ObI y4acTHE B COPEBHOBAHHH.
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MHOrohyHKIFIOHAABHOE CAOBO “One

”

\ . Tabauna 14

gives good profits
One may expect - :
One should expect

DYHKIIHSA, 3HAYECHHEe ITpumepst ITepeBon
1. YucAMTEABHOE «OJHH», sQIHA", This mill is one of the oldest. 3T1OT 3aBOA - QOHUH H3 CAMBIX
«OHO». : CTaphIX.
2. PopmMasbHOE NIOJACKAIIIEE B He- One knows ' HzBectHo
OIPEEACHHO-AVYHEBIX MPeIAOKE- One believes ' ) Cuuraror , 9TO 3TOT 3aBOJ
HHAX. CaMOCTOSITEABHO HE IIEPEBOo- One can expect that this mill MoXHO OXHIATH | AAET XOPOIUYIO
IATCH One must expect HyxkHo oxuaaTh MNPHOBIAL.

MOZKHO OXXHIATh
Caenyetr oxuaars ‘

3. CaoBozamenuTeas. [lepeBonyrea
TeM CYLIECTBHTEABHBIM, KOTOPOE
3aMEHSIeT HAM OIyCKaeTcs B Iiepe-
BOJIE.

The new way of transporting raw
materials differs from the old one.

HosBrlit cr1ocob nepeBo3KH ChIphbs
OTAMMAETCH OT CTaporo (coocoba).

4. MecrouMeHus B hopMe IIpHTS-
XKATEABHOTO I1afieXKa one's - CBOMH,
COBCTBCHHBIIA.

Tt is difficult to predict one's
behaviour during the recession.

TpyaHo npeacKas3aTh CBOE TOBeAeHUE
BO BpeMsl 3KOHOMHYECKOIO cIafia.

Tabauua 15

MuorodyHK1uMOHAABHOE cA0BO “that”, “those”

PYHKIHSA 1 3HaYEHHE

IpuMeps1

TlepeBon

1. Yka3aTeAbHOEe MECTOMMEHHE «TOT»,
«TEC», «3TOT», «3ITH>.

mill.

Those papers are manufactured at our

3aBoAac.

2. Caoposamenureal. [lepeBopdarcsa
TEM CYUIECTBHTEABHBIM, KOTOPOE
3aMEHSA0T, HAH OMYCKAIOTCS B
Ln_epesoue.

The purity of mechanical pulp is low
compared with that of chemical pulp.

3. Col03HOE CAOBO — «KOTOpBIii».

mill is efficient.

The machine that was installed at our

MaimnHa, KOTOPYIO YCTaHOBHAH HA
HaureM 3aBoze, 3¢ deKTUBHA.

4. Co103 - «4TO», «4TOORI».

L

the most reliable.

One can say that this manufacturer is

MOXHO CKasaTh, YTO ITOT
IIPOU3BOANTEADL CaMbIH HAACIKHBIH.

S6

Oty 6ymaru NpoHs3BOAATCS Ha HallleMm

YucToTa MeXaHHYeCKOH MACChl HH3Kad
10 CPaBHEHHIO C XUMHUYECKOHM MaCCo#.
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MHorodyHKIIHOHaABHOE CAOBO “it”

' Tabauua 16

SyHKIIESA U 3HAYEeHHE

I'IpnMépm'

Tlepeson

1. AM4HOE MECTOMMEHHE «OH», «OHAM,
«OHO» (HEOMYILEBACHHRIH ITpeaMET).

‘A new method of modifying the pulp is

worked out at our mill. [t gives a pulp
of better quality.” .-

HoBnlit MeToa MoanduKaIMH MacCkl
paspaboran Ha HauieMm 3aBoge. OH
JaEeT MACCY AYHIETO0 KadecTBa.

2. YKa3zaTeAbHOE€ MECTOHMMEHHE — «3TO»,

The temperature is rising slowly. [t
means that ... )

TemmepaTypa MeJIACHHO ITOJIHHMAETCS.
DTO O03HAYAET, YTO ...

3. dopMasbHOE TToaaexKallee
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It is common practice

OBBIYHO ITPUHATO

HE3AMYHOTO NMPEAAOKEHHS. It is essential BaxHo HMCIIOAB30BaTh
CaMOCTOSTEABHO HE IIEPEeBOAMTCH. It is impossible to use this method. |aror
It is important HeBo3MOXKHO METO[,
It is expected Bax®o (ACIIOAB3ORAHHE
Oxppaercs 3TOroc METOoAa)

4. PopMaABHOE JIOIIOAHEHHE [T0CAC
HEKOTOPbIX raaroaoB. He repesoauTcs.

The method makes it possible to obtain
good productivity. -

MeTona aeAaeT BOIMOXXHBIM ITIOAYYHUTDH
XOPOLIYIO ITPOH3BOANTEABHOCTD.

5. YacTb BBIACAUTEABHOH
KOHCTPYKIMHM “it is ... that (which)”.
TlepeBOAMTCA sMMCHHOP, «3TO®, *TOABKO?
H T.O.

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 Hauiell Aa6opaTopHH 6514
paspaboTas HOBBIM METOA.

Toabko B 1950 r. HOBBIIT METOA BOIUECA
B ynorpebacHUE.

Tabauna 17

CreneHH CpaBHEHHS ITPHAAraTCABHBIX M HapeuHH

[ IloaoXKHMTEABHAS CTENEHD 1

CpaBHHTEABHASI CTEIIEHD

| TIpeBOCXO/iHAs CTEIIEHD

OEHOCAO}KHLIC H ABY CAO)KHI:ICJ Ipaasarar

long - JAMHHBIH

ABHBIE HA —€r, -V, ~OW

longer - nannHee, 6boaee NANHHBLL

the longest - caMbIil JAWHHBIH, AAMHHER A

€asy - AETKHIA

easier - aerue, 6oaee AETKHH

the easiest - cambIil aerkuil, aAer4aiuimii

MHoOrocAQKHBIC ITPHAALAT

important - BaXHBIA

€ABHBIC

more important — 6oaee BaXKHbIHi, BasKHEE

the most important — camMblii BazKHBIH,
BasKHeH A

HcrawueHust

ood - XopoLIui

better - ayuiue

the best - HanayuiHii, caMBIi XOPOLUMEA

bad - naoxoit

WOrse - Xyzxe

the worst - HauxXyaE#, caMblii NAOXOH

little - MaseubKHH

less - meHbILIE

the least - HauMeHbLIMI, caMBIH MaACHBKMI

many, much - MHOrO

more - 6oable

the most - 6oanllie BCcero

far - gasexo

further - naasle, fasee

the furthest - gaasine Bcero

|
—

CoOl03b1 CPABHEHMS: aS... 4§ - TAK JKE..., KaK; TAKOH ¥Ke..., KaK

the higher... the better - yeM BpILIe..., TEM AyllIe



prsoxenue 111
JonoAERRTEABHEIE TEKCTRI
Internal methods of modification
Sizing: Improving Water Resistance

Since paper is made with water as the carrier and as an aid to bonding,
paper is extremely sensitive to the reintroduction of water into fiber network.
Cellulose is very hydroscopic and will absorb water from the air. The water will
cause the sheet to swell and perhaps curl. Therefore it is important to treat
paper to improve its resistance to water. There are two major methods of
obtaining water resistance: the addition of chemicals during web formation,
called internal sizing, or surface application of chemicals after formation, called
,surface sizing.

: The most common, and oldest, method of internal sizing is with rosin
and alum. Rosin, a natural organic acid obtained from trees, is emulsified in
water and added to the fibers before they are sent to the paper machine. The
rosin is slightly anionic and will tend to stick to the fibers. After the rosin is
mixed with the fibers alum is added to the stock. Alum is a water solution of
aluminium sulfate, with some of the aluminium also in the form of aluminium
hydroxide. The alum has enough extra acid to be at a low pH and will be added
in sufficient quantity to lower the pH of the stock to about 4 to 5. The alum
“flocculates with the rosin and with itself creating flocks that adhere to the
fibers. The rosin-dlum  flocks are water resistant after drying, and their
presence helps the web resist water penetration. The degree of water resistance

obtainable is variable based on the level of addition, pH and some other .

variables, but in any case is not enough to make the paper truly waterproof.
Water will still penetrate into the web, but at a slower rate. Furthermore, the
web can still be broken up by the combined action of water and mixing energy.
The alum remaining in the web is harmful to the permanence of the
paper. If the paper is used in documents that must be kept for a long time, the
rosin-alum sizing system can make the paper . brittle. Early handmade paper
that has lasted so long was probably sized with- animal glue. Recent
. developments by chemical companies have given the papermaker several
alternatives to acid sizing systems. We now can select from rosin-based
systems that can perform at neutral or nearly neutral pH or other organic
compounds that can be used without the addition of alum or any other acid.

Wet Strength and Bonding Additives

If it is necessary for the paper or paperboard to be wetted and still retain
strength, a different type of additive called a wet strength agent must be used.
The wet strength agent is added to the stock prior to formation of the web, the
same as the sizing agent. The most common of the wet strength chemicals is
melamine formaldehyde (MF). The MF will react during the drying of the paper
‘to form a water-resistant compound. By adding the MF to the stock prior to
web formation it can adhere to the fibers also be deposited on the bond areas
during web formation. The MF then functions in the web to protect the bonding
and also to hold the fibers together when the web is wetted. Wet strength
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agents are important in paper toweling, wrapping or bag papers that may be
wetted during use and paperboard that will be used in wet application.

Starch is also added to the stock before web formation to glue or bond
the fibers together. Starch is chemically quite similar to cellulose and can bond
to fibers to increase the degree of bonding on the web. The presence of the
starch in the web may improve the water resistance a little; however, starch is
less water resistant than cellulose and therefore will not improve wet strength
very much. 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. If the starch fills some of the voids in the web, it can slow the
penetration of water either into or through the web. Other vegetable and
animal gums, which may also contain proteins, have been used to help develop
dry bonding, but starch remains the most common additive.

Optical Property Modification

Colored paper has traditionally been made by the addition of dyes or
colored pigments to the fibers either prior to or during the formation
operations. There are three classes of dyes commonly used with paper: acid,
direct and basic. Basic dyes are quite strong and have affinity for unbleached
fibers, which make them best in that application. Acid dyes work better with
bleached stock, but are of lower strength. Direct dves attach to the fibers and
therefore seem to have a higher tinctorial strength. Any dye will be partially lost
to the whitewater during web formation. The concentration of dye in the
whitewater varies with the amount used as well as the type. Any dye in the

_ whitewater is a problem to the mill since the dye can find its way into the mill

effluent stream. Even if the whitewater is retained in the mill to be reused, the
colored whitewater can be used only in that color paper and must be flashed
(BeiMEIBaTE) from the system when changes to other colors are made. Making
colored paper by the internal addition of dyes is extremely difficult to the mill
and requires that the cost of such products be high enough to compensate for
those difficulties. Many mills have developed methods for surface application of
dyes to solve the pollution problem.

. Mineral pigments, both white and colored, can also be added to the fibers
prior to web formation to modify the optical properties of the web. Colored
pigments can be used to color the paper or paperboard, but can also contribute
to problems with contamination of the whitewater. White pigments are the
most commonly used. White pigments will improve the brightness and opacity
of the paper, but may reduce the strength since they replace some fibers in the
web and interfere with bonding between the fibers. Cellulose fibers are
§§senua11y transparent to light and will form a clear film of cellophane when

lssolvgd and redeposited in a film. Paper is visible and obtains its optical
Properties from many light-scattering surfaces in the web structure.
titem; The most common pigment fillers are clay, calcium carbonate and
in mlum dioxide. The clay used is the kaolin crystalline form, which is mined
filler aély Places of the world. Clays are fairly bright and are the lowest cost
Sizin, allclum%ﬁ)onates are quite a bit brighter, but cannot be used with acid

ioxi%l systems since the acid will decompose the carbonate, releasing carbon
Syste n: and causing foam. The carbonate still finds use with nonacid sizing
Titans s and In cigarette papers where they help control ash development.
==&llum dioxide is the least used, partially because it costs about 10 times as
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much as clay, and also because it is so effective that little is needed. It is most

effective at developing opacity in paper.

The level of substitution of filler for fiber can run from as low as 2% for
titanium to as high as 30% for clay or carbonate. Beside their effect on
brightness and opacity the fillers will also change the printing and handling

- properties of the web. The filled sheet will usually print better due to better

~ formation smoothness and control of ink penetration into the web. Individual
pigments or mixtures of pigments are used to maximize final sheet properties.
There is, however, a limit to the amount of filler that can be used without
harmful loss of strength, stiffness or other performance properties of the web.

Surface modification methods

Chemical Modification: Surface Sizing.

B

more effective.

Surface sizing can also create a surface that will resist erasures or other

" forms of abrasion. Although the main mechanism is one of improved bonding,

fluorocarbons silicones, waxes or other agents also prevent the ink from

penetrating too far into the web making it easier to remove. Special chemicals
are sometimes applied to develop resistance.to oils, grease and other materials, -

but it is not easy to develop a high degree of resistance with a simple size press

application.

The web can be treated with starch or other gums at the size press to
‘help improve water repellency. The mechanism of action is either to change the
‘contact angle of the water with the paper surface or to plug or seal pores in the
web surface. Starch is the most common surface sizing material. Since starch
is not too water resistant itself, it is believed that it functions primarily by
improving bonding at the surface, to plug the surface and retard penetration of
water. Polyvinyl alcohol and animal gums are also used and are claimed to be
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CNOBAPbB
A
Sbove, adv., prep. [ [e'bav] BLIE, HAA
abrasion, N [@'brexz(a)n] NCcTUpaHue
absorb, v [eb'sab] NnoraowWaTs, BNUTLIBATh

accelerate, v

[ok'selarext]

yCcKopsATb

acceptable, a

[ok'septobl]

npuemMnemMbiin

accomplish, v

[@'kompilzf]

BbINOAHATL

accomplishment, n

[@'kamplxfmant]

BblNONHEHWE

accordingly, adv. [@'k>:d1ni1] " COOTBETCTBEHHO
account for, v [@'kaunt}] OTBEYaTb 3a 4TO-N.,

00 BACHATbL 4TO-A.

accumulate, v [@'kju:mjulext cobpatb . .
achieve, v [o'Hi:v] aocturaTtb
lacidn [ ['esid] KucnoTa
action, n ['=kf(a)n] _nencTene
activity, n [ek'tzvit] NeATeNbHOCTb, AKTUBHOCTb
-|actual, a ‘ ['ektfual] nencrenTeNnsHbIn
actually, adv. [‘eektfualx] AelcTBUTENbHO, Q)aKTMHéCKM
adapt, v [2'deept] npucnocabnneaTe
add, v [sed] npubaenaTs
addition, n [a'd1f(a)n] AobaBneHve
additional, a [a'dxfonl] NONONHUTENbLHbIA
additive, n ['ad1tiv] nobaska
adequate, a [dikwit] COOTBETCTBYIOLLMI
adhere, v [od'h19] npuaunats
| adhesive, a, n [od'hi:s1v] KNEALMNA, KNesLLee BeWecTso |
adoption, n [o'dapf(e)n] npuHATUE
advanced, g [od'va:nst] nepeaoBow
advantage, n [ad'va:nt1dz] NpenMMyLLEeCcTBO
affect, v [a'fekt] BAVATE
affinity, fo'fznitz] CPOACTBO
dgriculture, n [‘eegrikalyfa) CeNbCKoe XO3ANCTBO

101



Kl

ahead, adv. [@'hed] Brnepeau
aid, n, v [exd] NOMOLLHWK, NoMoraTb
aim, n [exm] uens

{ align, v [@'lazn] BbipasHUBaTb

Talkali, n ['eelkalar] weno4b

alkali-earth, a

['=lkalaz 2:0]

Lieno4Ho-3eMeNnbHbIN

alkaline, a ['=lkalain] LWEeI04HON
allow, v [o'au] no3BoNATL
alloy, n ['eeld1] cnnas
along with, prep. [@'lbn wi1d] Hapagy ¢
alter, v ['alta) n3MeHATL (cA)
alternate, a [>l'ta:nativ] 3anacHON, AONOAHUTENbHbIN
alternatively, adv. [eel'ta:natzvix] nonepemMeHHo
although, adv. [>1'dau} X0TA
alum, n ['zelom] KBacLUbl

| ammonia; n [@'maunja)] aMMmnak
among, prep. ‘[o'man] . cpeaun
amount, n. [o'maunt] KO/In4ecTBo
angle, n ['-enéi] yron
animal, a, n ['eenIm(a)i} XKUBOTHbIN, KUBOTHOE
annual, a ['zenjual] rof4oBOW, FOANYHbBIN
apart, adv. [9'pa:t] pasfesnbHo, 0TAENLHO

application, n

[,eeplx'kexf(a)n] -

npuMeHeHmne, HaHeceHue
{cnosn)

apply, v [@'plax] NPUMEHATL, HaKnaabisaTk
approach, v [a'proutf] nonxop,'

to take a. NOAONTH K, PacCMOTPeETL
approximately, adv. | [2'prakszmatix] npubnusmTensHo
aqueous, a ['erkwias] BOAHbLIA
area, n ['earza) nnowage, obnacte
around, prep., adv. | [a'raund] 0KONO, BOKPYr, KpYrom
arrange, v [o'rexnd3] pacnonaraThb
arrangement, n [@'rexndzmant] pacnonoxxeHwe .
art, n [a:t) MCKYCCTBO
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as, ¢j., adv. [2) Tak Kak, Koraa, Kak
as long as nokKa
as 500N as KaK TONbKO
as well as Tak Xe,Kak
as to OTHOCUTENLHO, YTO KacaeTcs
ash, n [eef] 30na
assemble, V [o'sembi] cobupaTtb
associate, v [o'sauf1ext] CBA3bIBATH
assume, v [@'sju:m] npepnonaraTb, MPUHUMATL
attach, v [o'teetf] NPUCOEOUHATHLCA
attempt, n [o'tempt] nonbITKa
availability, n [9,vexla'bilxtx] Hanuyune
available, a [o'vezlabl] DOCTYMHbIA
average, a, n [‘eev(a)rxd3] cpeaHu, cpegHas BENNYMHa
B
bag, n [beg] MeLloK
balance, n, v ['bzelans] pasHoBecue, BeCbl
ypasHoBelIMBaTb
bar, n [ba:] HOX
| bark, n, v [ba:k] Kopa, OKopATh
barker, n ['ba:ke] kopoo6anpka
drum b. KopoobampoyHLIv 6apabaH
base, n [bei1s] OCHOBaHNe
basin, n ['bexsn] OTCTONHWK
basis, n ['bersis] OCHOBaHue, oCHoBa
batch, n, a [beetf] napTvAa, rpynna,
i nepuoauyeckni
beam, n [bi:m) nyy
beat, v (beat, [bi:t] pa3busaTh
beaten)
beater, n ['bite] ponn
because, ¢j. [br'kaoz)] NOTOMY 4TO
|_because of, prep. u3-3a, Bcneacrene
become, v [bx’kAm] CTaHOBUTLCSH
behaviour, n [br'hervjo) noseaeHuve
behind, adv. [bx'haznd] nosaam
believe, v [bx'li:v] BEPUTL
below, adv, prep. [bx'lau] HUXe, noa
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belt, n [belt] (npnBoAHOK) pemeHb
benefit, n ['benrzfrt] nonb3a, Npubsin.
besides, prep. [bx'saxdz] noMnUMo
-4 bin, n [bxn] 6yHkep
birch, n [ba:tf] Gepesa
blast, n [bla:st] noToK
bleach, v, n [bli:if) otbenuneaTs, oTbenka
bleaching, n [bll:fzn] oT6enka
blend, v, n [blend] cMewmBaTb, CMecb
-blending, n ['blendzn] cMelmsaHue
biow, v (blew, [blau] BAYyBaTb
| blown)
blowing, n ['blauzn] BAyBaHWe
blowtank, n ['blsu'taenk] 6ak Ang BbIAYyBKN
blueness, n ['blu:nis] ronyfusma
board, v [ba:d] KapToH
|__construction b. ) CTPOUTENbHBLIA KapTOoH
boiler, n ['ba1ia] KoTen ‘
bond, v, n [b:nd] €BA3bLIBATL, (CA), CBA3b
bonding, n ['b:iﬁdm] cuenneHne ’
both, pron. [bau@] oba
both...and conj. K&K ..., Tak 1
bottom, n ['botom] AHo
boxboard, n ['boksb>:d] KOpOGOYHbIA KApPTOH
folding b. KapTOH ANA CKNaaHbIX
Kopo6oK '
break, v (broke, [brexk] noMaTe, pa3busaTb
broken) .
b. down pa3pywaTb NONHOCTLIO
b. off npepbisaTh
breakdown, n ['brexkdaun] fO/IOMKa, pa3MesibyeHne
brivdging, n ['brxd3zzn] csogoobpaszoBaHne
bright, a [braxt] ApKUA, 6enbin
brightness, n ['braxtnis] 6enn3na, APKOCTL
bring, v (brought, [brxn] NPUHOCUTL
‘| brought)
b. together COeaAnNRATL
brittle, a ['brxti] NOMKU A

puffer, v. n ['bats] npoTMBOAEiCTBOBATL, Bythep,
‘ i aMmopTusartop

puild, v (built, built} | [bxld] CTPOWTL

build into BCTPONTHL

build u MOCTENEeHHO co3aaBaTh
bulk, n [balk] nyxnocTb
bulky, a ['balki] Ny XNbli
burning, n ['banin] ropeHue

C
calender, n, v ['kaelanda, KanaHap, KanaHapupoBaTh
'kaelxnda]

calculation, n

[k=lkja'lexf(a)n,
keelkju'lexf(a)n]

pacueT
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calliper, n ['keelzpa] ‘ Kasuép, TonwnHa
can,n [kaen] unanHap
dryer c. CYLIMAbHbLIA UNAMHAP
cane, n [kexn] TPOCTHUK
capable, a ['kexpabl) CrocobHbIA
capacity, n [ko'pasetr] cnocobHoCTL
carefully, adv. ['keat(d)lx, 'keafulr] | OCTOPOXHO
‘| carrier, n ['keerza) HoCUTeNb
carry, v ['keer) HecTn
carry out NPOBOANTL, OCYLWIECTBAATL
c?rlto_n, n ['ka:t(e)n] TOHKW#A KapToH
olding ¢. CKNagHoON KapToH
case, n [kexs] ‘ AWWK, CNyYvan
casual, a ['ka3zjual] CNyYanHbIN
cause, n, v [k>:z] NPUYKUHA, Aeno, Bbi3biBaThb,
i . 3acTasnATL
e, n [sel] KneTka
cément, n, v [sx'ment} UEMEHT, CKPEeriaTb,
Y CKJienBaTb
n,n [fexn) uenb
change, v [Yexndz] MeHSTb
cha
- rgé. n, v [fa:dz) 3arpyska, 3arpyxaTb
h‘emlcal, a,n ['kemzk(a)l] XUMUNECKUA, XUMINKAT
Chi -
ch.p' n [Yzp] Wwena
i 1}
ch'pper’ n ['Yxpa] PY6UIbHaA MallvHa
P
Pping, n ['tfipxn) py6ka 8 weny
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chlorine, n ['kiorin) Xn0p
choice, n [Yo1s] su1bop
chute, n [fu:t] xenob
claim, v [klexm) yTBEpXAaTh i
clarifier, n ['kleerifaia] OCBETNNTENL, OTCTONHUK |
clay, n [klex] ravHa
clean,v, a [kii:n] YNCTUTL, YUCThIW
cleaner, n ['klina] o4NCTUTENL
cleaning, n ['klinzn] 0MMCTKA o
clearance, n ['klzar(d®)ns] 3a30p, NPOCTPAHCTBO
close, v, a [kious] 3aKpbIBaTL, 3aKPbITHINA ]
closely, adv. ['kiausl1] 6/1M3K0, TECHO
clothing, n ['kloudn] onexnaa B
cloudy, a ['klaudz] KOMKOBaTbIN o
¢clump, n, v [kiamp] KOMOK, CLLeNNATLCR, i
‘ CKNEUMBaTLCA
— coarse, a . [kos] ’prﬁblﬁ

coarseness, n

i [; kos(a)nas]

rpy6oCTh, 3€pHUCTOCTL

coat, v, n [kout] - NOKPbLIBATb, CNOW, NOKPLITUE
coater, n {'kouta) CTaHOK ANA HaHeCceHUs |
NOKPHITHSA
| coating, n ['kautzn} NOKPOBHSIN CNoW, HaHeceHne
NoKpLITUA
collect, v [ka'lekt] cobupatb
collection, n [ka'tekf(a)n] Habop, cbop
colour (color), n ['kala) useT
coloured, a ['kalad] OKpaLLeHHbIN
combine, v [kem'bain] COeANHATL
| commercial, a [ko'maf(ai] KOMMEpPYECKWii, Ae/I0BON
common, a ['komen] 06N, pacnpoCTpaHeHHbIR
compare, v {kem'pea] CpaBHWBaTL

competitive, a

[kom'petztiv]

KOHKYPeHTOCNOCOGHLIN

Complicate, v

['komplzkext]

YCNOXHATH ]

comply, v

[kem'plai]

L
component, N

[kem'paunant]

MNOAHUHATLCA

COCTaBHaA 4YacCTb

CompOSe, V [kom'pauz] cocTagnaTh, 06pasosLiBaTL |
(cs)

compress, v [kam'pres]) oOKumaTb (C8)

conclude, v [ken'klu:d] 3aKnYaTh

L
conclusion, n

[ken'klu:z(a)n]

BbIBOA, 3aK/io4YeHne

condensates, n. pl.

[kon'densext]

KOHOEHCaTbl

condense, v [kan'dens] KOHOEHCUPOoBaTL (Cs)
condition, n [kon'dzf(o)n] ycnosue, cocTonHne
conduct, v [kan'dakt] npoBoANTL
conduction, n [ken'dAakf(a)n] nepeHoc, nepenava B
cone, n [kaun] KOHYC
confusion, n [kan'fju:z(a)n] nyTaHuua
conjugation, n [kond3zu'gerf(a)n] | coeanHeHwne
connect, v [ko'nekt] CBA3bIBaTL, COCANHATL
| consider, v . [kon's1da] paccMaTpuBaTb, yUNTbIBaTL |
considerable, a [ken'sxd(a)rabl] 3HAMTENbHbIN |

considerably, adv.

[kon's1d(a)rablx]

3HavYnTEeNnLHO

consideration, n

[ken,s1d(a)'rexf(a)n]

paccMmoTpeHune, coobparkeHune

consist, v

[kon's1st]

COCTOATL (K3)

consistency, n

[kan's1ist(a)ns1]

KOHUEeHTpauus

consolidation, n

[ken,s>ix'dexf(a)n)]

chusiHue, 3aTeepiheBaHune

consumer, n

consumption, n

contact, n, v

contain, v

content, n

COnﬁnUe,V

[kan'sju:ma) norpebuTenb, KNMeHT
[kon'sampf(a)n] notpebnenne
['kontaekt] CONPUKOCHOBEHWE,
npukKacaTbcs
[kon'tezn) cogepxaTb
Contamination, n [kan,teem1'nexf(a)n] | 3arpA3HeHne
['kontent] cogepxaHue
[kon'tznju:] npoaosIKaTth

Continued, a

P~

complete, v [kem'pli:t] 3aBepwnTb
completely, adv. [kem'pli:tix] NOMIHOCTbI0
complexity, n [kem'pleksati] CNOXXHOCTb
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[kan'tznju:d]

HenpepsIBHLIA,
NPOAO/IKEHHBIN

T(an‘un]uas]

—
Continuous, a

HenpepbIBHbIA
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contribute, v

[ken'trzbju:t,
‘kantrxbju:t]

cnocobcTBOBaTL

control, n

[ken'traul]

ynpasaeHue

| convenient, a

[ken'vi:nxont]

ynoOHbiR

conversion, N

[ken‘va:f(a)n]

npespaLleHne, Nepexoa

converter, n [ken'va:ta) 0bpaboTynkK
converting, n [kon'va:tin} nepepaboTka
cook, n [kuk] Bapka
black c. 4yepHan BapKa
cooking, n ['kukzn] Bapka
cooling, n ['ku:ln] OXnaxpeHune
cormn, n [ka:n] 3epHOBOE PacTEHNE
. corrugated, a ['karagertid] ropupoBaHHLIN
cost, n, v [kost] CTOMMOCTb, CTOUTDL
cofton, n ['kat(a)n} XNONOK
counteract, v kaunt(a)'reekt) NPOTMBOAEHCTBOBAT,
. HelTpanusoBaTb

| countercurrent, n ['kaunta,kar(a)nt] fIPOTUBOTOK
counterflow, n ['kaunte,flaul npoTWBOTOK
cover, v -| ['kav3] NOKpPbLIBATL
create, v [kr1'ext] C03A4aBaTb
creeping, n ['kri:pzn)] HaberaHue
Criss-cross, a ['krzskras] nepekpecTHbIN
cross, a [kras] ngnepequM
crush, v [kraf] M3Mens4aThL
curl, n, v [ko:l] 33aBUTOK, 3aBUBATLCA,

CKpy4MBaTbLCA
curling, n ['ka:lzn) 3aBWBKa BONOKHA
cut, v [kat] pybuThb, pe3aThk
cutting, n ['katzn] pybka
D

damage, n ['deemzdz) ywepb, nospexaeHne
dark, a [da:k] TEMHbIR
darken, v ['da:k{3)nl TEMHETb
data, n. pl. ['dexta] DaHHbIe
decision, n [dx(:}'sx3(a)n] pelleHune

Jediine, v [d1'klazn] NPUXOAUTH B yNanokK
Jecrease, V [dx'kri:s] YMEHbLATLCA
gefiber, v [d1'fazba) aednbpupoBaTth
degradation, N [,degra‘dexf(a)n] pasnoxeHwue, pasmensyeHne
’agg’r;&{v [dx'grexd] CHUXKaTb Ka4yecTBo
degree, N [dx'gri] cTerieHb, rpaayc
deinking, n Ldi:'Inkzn] obnaropaxusaHue (yananexsue
NEeYaTHOWN KpacKu)
deliver, v [dz'lzva] AOCTasNATL
demand, n [d'ma:nd] noTpe6HOCTL, CNpocC
biological oxygen 6uonoruyeckas noTpebHOCTb
d. 8 kucnopoge, bNK
TpebosaTh
v
dense, a [dens] NAOTHLIA
density, n ['densztr] MAOTHOCTbL
depend, v [d1’'pend] 3aBuceTb
dependence, n [dr'pendans] 3aBUCUMOCTb
dependent, a [dx'pendent] 3aBUCUMbIA
.| deposit, v [dx'pozxt] oTnaraTb
derivative, n [dr'rzvetzv] npounssoarxoe
derive, v [dx'rav] MPONCXOANTH
describe, v [dx'skrazb) onwuCLIBaTHL |
design, v, n {dr'zaIn] NPoOeKTUpoBaTh,
npeaHasHayaTo
oo npoeKT
esirable, a [dx'zazarabl] XKenaTenbHbln
desire, v [dx'zaze] xenartb
determinant, a [dx'to:mInant] onpegenaowmun
determine, v [dr'to:mzn} onpegenaTb
develop, v [dx'velap] pa3ssvBaTs (CA),

pa3pabaTbiBaTb

development, n

[dx'velopmant]

pa3suTue, pa3paboTka

device, n
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mering . [d::va:s] YCTPOUCTBO
d\ie,v\' [dx'wat(a)rn] obe3BoxusarHune
T’W [dax} yMupaTb
\'\\_L['d:fa] oTNIN4aTbCH
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difference, n ['dxf(a)r(a@)ns] pasnuuue
difficulty, n ['dxfzk(a)itx] TPYAHOCTb
digest, v [dax'd3zest], BapuTh
: [dx'dzest]
digester, n [dx'dzesta) BapOYHLIA KOTen
continuous d. BapO4HbIA KOTEN
HemnpepbIBHOrO AENCTBUR
digestion, n [dr'dzestf(a)n] BapKa
batch d. nepuoagun4eckan Bapka
continuous d. HenpepbiBHAA BapKa
dilute, v, a [dax'lju:t] pacTBOPATL, PACTBOPEHHbLIN
.-dilution, n [dat'tu:f(a)n] pasbasnenue, pacTesopeHne
»| dimension, n [d1'menf(a)n] pa3mep
‘| diminish, v [dx'mznif] YMEHbLWATDL
dioxide, n [daz'oksa1d] LBYOKWCb
dip, v [dxp] norpyxaTb
direct, v, a [dx'rekt], [dax 'rekt] HanpaBAATb, MPAMON
directly, adv. [dx'rektlx, dax'rektix] | npsaMo
disadvantage, n - [.drsed'va:ntzdz] HefocTaToK O
discharge, v [d1s'Ya:d3] pa3fFpy»aTb
discoloration, n Td1s,kale'rexf(a)n] | obecupevuBaHne

disintegrate, v

[dx'sIntigrext]

pa3MenbtaTb, pa3feniTb

disperse, v {dx'spa:s] AncnepruposaTth, paccensaTb
displacement, n [d1s'plexsmant] - cMeuleHve |
display, v [d1s'pler] Hokaaafb
disrupt, v [dxs'rapt] pa3pbiBaTh
dissolve, v [d:'i:lv] pacTBOpATL
distribute, v [d1s'trzbju:t] pacnpefensTb
distributor, n [d1s'tribjota] pacnpepenuTens
diversity, n [dax'va:siti) pa3Hoobpa3ne T
divide, v [d1‘vazd] aenmThL ]
division, n [d1‘viz(a)n] aenexuve

.| dome, n [doum] Kynon %
double, a ['dabl] ABoOWHON
drain, v [drexn] 06e3B0XXNBaThL

[drxi]

gril, v npocBepIUTL

grive, v (drove, [draxzv] NPUBOAUTL B ABMIKEHUE
driven)
dry, a, v [drax] CYXO#, CYLWINTb
dryer, n ['draze) Cywunka
drying, n ['draxzn] Cywka
dual, a ['dju:el] NBOVHOMN
due, a [dju:] DOMKHBLIN

to be due to 06 BLACHATLCS YeM-TO

due to prep. 6narogaps
dump, v [damp] cbpacbiBaTth
dye, n [daz] KpacuTensb

- E .
earth, n [0:0] 3emnn
easily, adv. [i:zxlx] nerko
edge, n [ed3] Kpa#, CTopOHa
effect, n, v [x'fekt] BO3/leNCTBWe, eNCTBOBATL
efficiency, n [x'tzf(a)nsI] 3PheKTUBHOCTD,
_ _ NpPon3BoaAUTENbHOCTb R
efficient, a [1'fzf(o)nt], 3P hekTUBHLIN
[e'faf(a)nt] ‘

effluent, n ['efluant] TeTox
either, a [‘a183] nio6on

glther ... Or, conj. UIn ... nau
eliminate, v [x'lzmznext] YyCTpaHATb
embossing, n fem'bas1n] TUCHEHe
emissio

n, n [x'mzf(a)n] ncnyckaHue, BblgeneHne

emit, v

[x'mat]

BbifeNnATb, UCNYCKaTb

’\
émphasize, v

['emfasaiz]

npefaeaTh ocoboe 3HaueHue
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[x'n>:mas]

em

ploy, v [xm'pd1], [em'pId>1] | ncnonb3oBaTs
em =

Pty. a, v ['emptr] nycrTon, onycTowaTs
emulsi

uisify, v [x'mals1far] 3MyNLIrUpPoOBaTH
€mulsj

sion, n [x'malf(a)n] 3MYNbCUR
end,
{% fend] KoHeLl
enhanée v . MOKpas 4acCTb (MawWwnHb!)
’ [zn'ha:ns] YBEINYUTDb, YCUNUTL

€Normous, 3

OrPOMHbIA
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ensure, v [zn'fus] ofecneynTb
enter, v ['ente] BXOAUTH ]
entire, a [zn'ta1a] uenbi
enzyme, n [‘'enzazm] IH3IUM
equal, a {li:kwal] pPaBHbLIN
equilibrium, n [,ikwz'lzbrzom) pasHoBeCue
equipment, n [x'kwipmant] obopyiosaHue
erasure, n [x'rexze] 3po3uA
especially, adv. [1s'pef(a)l] lOCOGGHHO
_essentially, adv. [x'senf(a)l1] no CywecTBy, B OCHOBHOM
establish, v [1s'teebizf) yCTaHOBNThL, 06oCcHOBaThL (CA)
| estimate, v [‘estrmert] OUEHNBaThL, NOACYUTLIRATL
evaluate, v [2'veeljuert] oLeHuBaTb

evaluator, n

[1,vzelju’exta)

OLIEHOYHbIV NOKasaTens

extensively, adv.

extent

evaporate, v [x'vaep(a)rext] ucnapaTb
evaporation, n . [x,vaepa‘rexf(a)n] vcnapedue
exceed, v- [zk's]:d] fipeBbiWaTsL
exception, n [xk'sepf(a)n] UcKAoHEHe |
excess, a [1k'ses] UINUIWHAR |
exchanger [sks'erndza]
heat e. Tenn00bMeHHUK |
exist, v [1g'21st] CYLIeCTBOBATDL
exit, n ['eks1t), [‘egzrt] BbIXOA
expensive, a [zk'spens1v] BOpOron
|explain,v.  [[aK'splemn, ek 06bACHATS
‘'splexn)
expose, v [zk'spauz], [ek BLICTABNATL, PACKPLIBATL
‘spauz)
express, v [xk’'spres], [ek'spres] | BbipaXkaTb ——J
expression, n [zk'spref(o)n) BbipaXxeHue
extend, v [zk'stend], [ek'stend] | pacwmpaTe
| extensibility, n | [1k,stensa'b1iatr] | pacTAXNAMOCTL

[zk'stens1viz)

IHEPIUYHO, CUNBLHO

[zk'stent], [ek'stent]

to a certain e.

cTeneHb

A0 onpeAeneHHoN cTeneHun
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ﬂfit with
an

—xternal, a [1k'sta:n(a)]] W"
extract, v [zk'straekt] u3BNeKaThL
extraction, n [xKk'straekf(a)n) U3Bne4veHune, skCTpakumns
extractor, 0 [xk'straekta) 3KCTPaKToOp, U3BNEKaWee |
CTPO#iCcTBO
extremely, adv. [zks'tri:mlx] J KpawHe, oYeHb
F |
facilitate, v [ Tte's1iztery) obnerdaTe
facility, n [fe's1latr] o60pynosanve,
npucnocobneHue
fairly, adv. ['feolr) DOBONLHO
fall, v (fell, fallen) 0] nNafats
fast, a [ta:st] BbICTPLIA
favour, n ['fexval none3a
in favour of 3a
v GnaronpuaTcTeoBaTh
feature, n ['fitfa] yepTa
feed, v [fi:d] nWTaThb, NodaBaTs
feeder, n ['fi:da] nuTaTens
felt, n [feit] LcyKHo
ﬁ:)il:zi: . [faxba] BOJIOKHO
seconds . g\$gsw:noe BOJIOKHO
ienT ry : P1YHOE BONOKHO :
o ['fazbrxl) (uennionosHan) pubpunna
fibrillation, n Ifazbrr'lexf(e)n) &MBpunnnposaHne
field, n [fid] obnacTo
fi :
f gure, n ['frge] undpa
'"T\ﬁ*¥
- »V [t HaNONHATL
il
E ['fzla] HanonHWTens
ilm,
- n [f1lm] nneHka
ind,
: vV (found) [faznd] HaxoauTL
fine, 3 ]
e [faxn] TOHKNA
IShe v -
&_ ['fxnzft] KOHEUHbIN
N
- [fe:) thMXTa _
T e —
[fxt) anwcnocoﬁwrb
cHabanTL

Lq)naHeu, BLICTYN
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w

further, a, adv.

['fo:09]

JanbHenwwuh, fansle

fiat, a [fleet] NNOCKNH
flexible, a ['fleks1bl] rubkuin
float, n [flaut] npobka, nnot
-| flocculate, v ['flokjelext], BbINAAATL XJIONbAMM,
. '[fiokjulext] 06pa30BbiBaTh XNOMbLA
fiocks, n.pt. [floks] XNnonosa
flood, n [fiad] NOTOK
floor, n [fia:] non, pabo4an naowanka
flotation, floatation, | [flau'tezf(a)n] nnasy4ecTb, thnoTauns
jmr‘lwow, n, v [flou] NOTOK, T€Yb
fluorine, n ['flari:n], ['fluari:n] oTop
| flute, n, v [flust] rocpa, rocpuposaTb
fly, n [flax) MaxoBoe Koneco
foam, n [foum] neHa
follow, v ['lau] cneposaTh
.| force, n, v [f>:s]) cvuna, HanpaBNsATh, TONKaTL
force out ‘ _ BbITANIKUBATL
foreign, a ['forzn] NoCTOPOHHUN
form, n, v ] [fo:m] ‘ d)o.pma; obpa3oBaThb,

: OpMOBaTh
formaldehyde, n [f>:'mzeldzhazd] dopmanbaerna
formation, n [f>:'mexf(o)n] .| popmoBaHue
former, n ['fa:ma) dopmMyoulan MalwmHa
forming, n [f::m:n] ‘cbbpMoBaHMe ~
fossil, a ['fas(a)l] nckonaemoe
fourdrinier, n [,fuadr1’ni:] DANHHOCETOYHAA MaluvHa
frequent, a ['frizkwant] YacThbIv
frequently, adv. ['fri:kwontix] YacTto
fuel, n ['fju:ef] TONAWBO
full, a [ful] NONHbLIA
function, n ['fankf(a)n] PyHKLNA

to be function of 3aBuceTb OT
v aencTeosaTh
furnace, n ['fa:n1s] neyb
furnish, v, n ['fonzf] cHabxaTb, obecneumBaTs

KOMMO3uuna, HanoNHWUTENb
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['ha:vist]

W [fo:09'md:] Kpome Toro
G
generally, adv. ['dzen(a)r(s)i1] 06b14HO
generate, v ['dzen(a)rext] nopoxgpaTb
F;We_,v/— [g1v] [aBaThb
jve off BblAensAThL
3]955‘5,7\ [glas] Nock, noweHune
L—gﬁn, v [glu:] KNen, cknenmsaTsb
goal, n [goul] ueno
grade, n [gre1d] copT Bymarm
publication g. fievyaTHbie copTa
writing g. . nucume copra
grammage, n ['greemidz) BeC B rpaMMax Ha M
grass, n [gra:s] TpaBa
gravity, n ['greevxtr] CUNa TAXECTN
grease, n [gri:s] Xup, cano
grind, v (ground, [graxnd] pasmanbisaTthb
ground) .
[{grinder, n ['grainda] nedubpep
groundwood, n ['graundwud]] MexaHu4yeckas Macca
refiner g. ApeBecHas Macca W3 wenb
grow, v (grew, [grau] pactv
rown)
guard, v [ga:d] XpaHUTL
gum, n {gAm] pacTUTENbHbIN Knen
: H
hand, n [heend] pyka
on the other hand : C APYrof CTOPOHbI
handle, v ['heendt) obpabaTbiBaTb
handling, n ['haendin] obpaboTka
handmade; a ['heend'mexd] U3rOTOBNIEHHbIA Py HbIM
ha cnocobom
hugg') v (hung, [heen] noaBecuTL, NOBECUTL
hardwood, ['ha:dwud] AUCTBEHHan apesecvHa
harm n
h\’\\ [ha:m] spen
a =
mful, 3 ['ha:mf(a)l, 'ha:mful] | BpeaHbLIN
harvest v h

CHUMATbL YPOXKal, ypoxan
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" [[zm'plax]

imply. ¥

3aknyaTb B cebe,
nogpa3symesaTtb

smportance, n {xm'pa:t(®)ns] 3HaveHue

impose, v {xm'peauz] HanaraTb

imprint, n ['zmprrnt] oTneyaTokK

improve, V (xm'pru:v] yny-laTe, COBEpLUEHCTBOBATL
improvement. n [xm'pru:vmant] ycoseplwieHCTBoBaHue
mpurities, n. pl. | [xm'pjueretzz] npvmecH

incline, v [xn'klazn] HaKNOHATb

include, v [xn‘klu:d] BK/IO4ATL

incoming, @ ('xn,kam1n] BXOASALUA

increase, v, N [zn'kri:s] yBENN4UTL, YBeNU4eHue
indicate, v ['zndxkext] yKasblBaThb,

influence, v, n ['xnfluans] BNUATL, BANAHUE

headbox, n ['hedboks] HaNOPHbIA AWK
header, n (‘hede] BOAAHOW KOINEKTOP
heat, n, v [hi:t] Tenno, Harpesatb
[ heater, n ['hi:te] nHarpesaTens

heating, n ['hi:txn) HarpesaHue
heavy, a ['bevi] TRXENbIN
heip, v, n [help] noMoraTe, NOMoLLL
hemicellulose, n ['hemi,seljolaus] reMuuennionosa,

: foNyuEenNiono3a
hide, v (hid, hidden)} | [haxd] CKpbLIBaTL
high, a [hax] BbICOKMNIA

| heid, v {held) [hauld] aepKaTth

Thole, n {haul] oreepcrTue
hollow, a {'holeu] nycTon
hood, n [hud] konnak (bymaropenaTesibHOW

MallKHbI, poana)

dryer h. : CYUIMNLHBIA KONNAK, CYLWWKA

_| however, cj. [hau'eva] 04HaKo '
humid, a - ['hju:mid] BNAXHbIA
humidity, n [hju(:)'mxdxtx] BNAXHOCTh
hydrogen, n ['hardradzen] BOAOPOA
hydroxide, n [har'draksaid] rmapokcua

sodium h. FUOPOKCUA HATPUA

hypochiorite, n rUnoxnopuT

identical, a

[ax'dentzk(a)i]

"MOSHTUYHLIR, TOXKOECTBEHHbIN

immediate, a

[x'mi:d1at]
[x'mi:djat]

HenocpenCTBEHHbLIN

immediately, adv. | [x'mi:dxotix] HeMELNEeHHO
[z'mi:djetix]
impact, n ['tmpaekt] BO3AEACTBUE
impair, v [zm'pea] ocnabnaTh, yxyawate
Ka4vecTso

impart, v [xm’'pa:t] npuaasaTtb, cooblliaTs
impinge, v [xm'pind3] CTaNKNBaTLCA
impingement, n [zm’'pzndzmant] CTONKHOBEHUWE

[ingredient, n [zn'gri:dxent] cocTaBHas 4acCTb
initial, a [x'nzf(a)] nepBoHa4aNbHbLIN
ink, n [xnk] erHMna, TUnorpadckan

Kpacka
| insert, v [xn'sa:t] BK/IIOHATH
inside, adv. (,xn'said] BHYTpW
integral, a ['Intzgr(a)l] HEOTBHEM/IEMBIV
integrate, v ['zntxgrext] ob6beauHATL (CA)

[intend, v [xn'tend] npeaHasHavaTh

Wensive, a [xn'tensxv] MHTEHCUBHLIA

L _€nergy i. 3HEPrOeMKMN
interfere, v [Inta'fia] BMELINBaThCA
intermediate, a [,Inta(:)'mi:djat] NPOMEXYTOUHBIN
internal, a [zn'ta:n(a)l] BHY TPEHHUA
i"tef fuption, n [.xnta'rapf(e)n] nepepbis

M [,Intre'dju:s] BBOAVITL

Mn L.Intro'dAkf(e)n] BBE/EHVE
fHVent, v [zn‘vent] nsobpeTaTh

['xn'va:s] NPOTUBOMNONOXHOCTL

[xn'valv]

VoIV Tin), v

BKNIOHaTL B cebn

T ]
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justify, v lid;l\stzfaz] onpaegaTh
K
kaolin, n ['kexalzn] KaoAWUH
| keep, v (kept, kept) | [ki:p] nepxaTb
knot, n [noY CyuOK
L
last, v, a [la:st] ONUTBCA, NOCNeQHVA
latter, a ['leta] nocnenHui
lay, v (laid) [lex] YIOXXWUTb, PACcNoNIOKUTL
layer, n ['lexa] cnon
lead, v (led) [lizd] BECTU K
leaf, n (pl. leaves) [115;] mcT
least, a [lizst] HaUMEHbLINA
at least no KpanHen mepe
leave, v (left) [H:v] OCTaBNATL
length, n flen©] DAMHA
level, n ['lev(a)l] ypoBEeHb
[liberate, v. [‘1zb(a)rext] 0cBo60oXAaTh
liberation, n k .1 L1zb(a)'rexf(a)n] ocsoboxxaeHune
lid, n fixd]”’ | kpsiwka
lift, v [ixft] nogHUMaThb
l. out BbiHUMaTb
light, n [laxt] cBeT
like, a, adv., v [lazk] noxoxuu, noaoeHo,
HPaBUTLCA
likely, adv. ['laxzkiz] BEPORTHO
limit, n, v ['lxmat] npeaen, orpaHn4uBaTh
liquor, n ['lzkw>:] XWAKOCTb, pacTeBop
cooking |. BapOYHAanA XUAKOCTb
living, a ['lzvn) XKNBON
load, v [laud] 3arpyxaTb
locate, v [lou'kext] pacnonaraTtb, onpegensaTs
MeCTOo pacnoNoXKeHus
log, n [1>g] 6pesHo
long, a [1>n] ONUHHBIA
as long as, prep. noka

Gosely, adv. ['lu:slx] [ ceobogHo
Tose. v {fost) [lu:z] TepsaTh
foss. n [1>s] noteps
s>
(a) IOt of MHOro
ow. a [tau] HU3KWIA, HUXHUIA
lower, V ['loua] NOHWXaTb
jumber, N ['lamba] nunoMaTtepuansi
jumpy. a ['lampa] KOMKOBATbIN ]
M
magnesium, n [maeg'nl:zzam] MarHun
main, a [mexn] rnasHoLn
maintain, v [mexn'texn] noanep>XmeaThb
maintenance, n ['meintanans] TexHuyeckoe obcnyxxusaHue,
_ copepxxaHuve
major, a ['mezdza] rnaBHbIA
make, v [mexk] aenaTb
make up, v MOMONHATL
ma]<e up, a AONONHUTENbHbLIN
making, n ['mexkin] usrotosneHune
= aper m. : : 6ymaronenaﬁwe
anagement, n ['maenzdzmant] ynpasneHue

manufacture, v, n

[.maenje'fxkifa]

NPOM3BOAWTL, U3rOTOBNEHWE |

longitudinal, a

[,I>nd3z1'tju:dzn(e)Il]

NPoAoJ/IbHbLIN

loose, a

[lu:s]

csoboaHbIn
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]

manufacturing, n [;mzenjo'feekif(a)rin] | npoussoacTeo
maple, n ['mezpl] KNeH
m = =
atn, a [maet] CNOW, BOWNOK, MaTOBLIN
maten . :
rgt;rrﬁl, n [ma'tzorzel] BELLEecTBO, MaTepUuan
_ . . Cblpbe
mean, v (ment) [mi:n] O3HaYaThb
means
b méanns . cpeacTBo
messyas 0 nocpeacTsom
= v,n ['mezo] U3MepATL, Mepa
EESur v
: €ment, n ['mezamant] u3MepeHue
medium, n TR—pper
['ml:djem] cepepuvHa, cpepa
['mi:d1om]
mention, [meny(s) |
menf(e)n NOMUHATDL
mesh, n ] d
[mef] aqeiKa
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meter, n, v ['mi:ta] MeTp, CHEeTHUK,
niMepuTencHew npubop,
M3MepsaTb

micelle, n [m1'sel] Muuenna, kpuctanauTt

<[ mill, n [m1l] 3asopq
mix, v [m1ks] cMewunsaTh
mixed, a [mxkst] CMeLLaHHBIA
mixing, n ['mzksin] cMewmnBaHue
mixture, n ['mikstfa] cMech
modification, n [;madzfr'kexf(a)n] mMoangurkaumns |
modify, v ['modifaz] MoauchuunposaTh,

_ BUOOU3MEHATH
moist, a [md1st] BMAXKHbIA
moisture, n ['moistfa] BMIAXXHOCTb, B1ara
mold, n [maulid] dopma
mount, v [maunt] MOHTUPOBaTbL
movable, a ['mu:vabl] NOABUIXXHbIA
mulberry, n ['malb(e)rx] TyTOBOE NEepeBo
multi-stage, a ['maltistexdz]] MHOIOCTYNEH4aTHLIA

- N , i

nature, n ['nextfa} npvpoaa
necessary, a ['nesas(a)ri] HeobxoanMbIA

necessitate, v

[na'sesxtext)

BbIHY>KAaTh

need, v, n [ni:d] HYXXAaTbCs, HeobxogumocTb |
negate, v [n1'gert] OTpﬁuafb N
network, n ['netwa:k] ceTb

neutral, a ['nju:tr(e)I] HEeWTPaNbHbIN

nevertheless, adv.

[;nevad(a)‘les]

O0AHaKo, TéM HE MEHee

number, n ['namba] 4ucno
a number of HECKONLKO, psj
o
gak, n [oukK] Ay6
observe, v [eb'za:v] HabnwonaTte
observer, n [eb'ze:va) HabnopaTens
obstacle, n ['>bstaki] npensTCcTBMe
obtain, v [eb'texn] nony4atb
obvious, a ['obvias] O04eBUAHbI
obviously, adv. ['sbviasiz] 04€BNOHO
occur, v [®'ka:] NPONCXO0anTL
odor, n ['auda] 3anax
off, adv. [>f] BHE
offset, n, v ['>fset] cMmeuleHuve, cMewaTb
oil, n [211] pacTuTenbHoOEe Maco, HedTb
once, adv. [wans] OfIVH pa3, CAY>XXUT ons
ycuneHusa cotosos if, when
only, adv. ['sunix] TONbKO
the' only, a €IMHCTBEHHbIA
on-site, adv. . ['an'sait] Ha MecTe
opacity, n [o'paesetI] Henpo3pavyHoOCTb
opaque, a [@'pexk] Henpo3paqHbIi,
CBETOHENPGHULIAEMbIH
opagueness, n [@'pexknis] CBETOHENPOHULIAEMOCTb
open, a, v ['aup(a)n} OTKPLITbLIA, OTKPLIBATE
opening, n [‘sup(a)n1n) oTeepcTue
operate, v ['operext] paboTaTb, NnpuBOAWUTL B
5 i ' Aencrane
peration, n [,op(®@)'rexf(a)n] pa6oTa, npoussoacTeo
opportunity, n ['op(a)rext] BO3MOXXHOCTb
OPposite, a ['opazit] NPOTUBONO/TOXKHbIA
Oirger, n ['>:da] NPWKa3, NopsacK
v order to, prep. 4T706bI
ynopaaoyinTb, NpuBecTu B
— nopsagokK
or ; - =
'ginal, a [e'rid3(a)n(a)]] nepBoHa4asibHbIN
ori i L}
ginally, adv. [#'rzdz(e)n(e)ir] NepBOHa4asIbHO
Outer, ) ~
L@ [‘aute] BHELUHWIA

newness, n ['nju:nas] HOBM3HA

newsprint, n ['nju:zprint] rasetHana 6ymara

next, a [nekst] cnepytowui

notable, a ['nautabl] 3aMeTHbIN, 3HAYNTE NIbHbIA
note, v [naut] oTMeYaTb

noticeable, a ['nautzsabl] 3aMeTHbI

notify, v ['nautzfar] oTMe4aTb
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output, n ['autput] BbIXOA, BbINYCK
outside, a [,aut'saxd] Hapy>XHbIN
overall, a ['auv(a)rl] obiinia

_| overcooked, a ['auve’kuki] nepesapeHHbi

overheating, n

['suva'hi:tzn)

neperpes

permanence, n

['po:manans]

YyCTONYMBOCTD,
HEN3MEHAEMOCTb

permanent, a

['po:menant]

AO/SIroBpeMeHHbIN

oversize, a ['euve’saiz] 6onbue 06bIMHOrO pasmepa
oxidize, v ['oksxdaxz] OXUCNATL
P
package, n ['peek1d3] KWna, KOMNAeKkT
packaging, n ['peek1dz1n] ynakoBka
pad, n [peed] CNON, NPoCoNKa
paper, n [‘pexpa] 6ymara
bag p. MewioyHana Gymara
cloth p. nonoTHaHaA Gymara
handmade p. 6yMara pyqHOro oT/imBa
lightweight p. nerkas bymara
printed p. neyvaTHas MakynaTypa
wrapping p. obepTouHan bymara
|_writing p. : nucyas Bymara
paperboard, n ['pezpa’ba:d] KapToH
papermaking, n . ['pezba'mezkm] GymarogenaHue
part, n [pa:t] YacTb '
take p. NPUHMMaTL y4acTue
partial, a ['pa:f(e)] YacCTUYHBIA
partially, adv. ['pa:f(e)ix) .| 4acTU4HO
particle, n ['pa:txki] vacTuLa
particularly, adv. [pa'tzkjulalx] "ouehn, dcoﬁeHHo
pass, v, n [pa:s] NpoXxoAuTb, NPOXOXKAEHNE
passage, n ['pees1ds] npoXoexxaeHune
pattern, n ['peeton] obpaseu, puCyHoOK

penetrate, v

['penztrext]

NpoONUTbIBaTb, NPOHUKATL

penetration, n

[penz'trexf(a)n]

nponuTka

per capita [po'kaep1ta) Ha Ayuwy HaceneHus
percentage, n [po'sentzd3] NPOUEHTHOE COAEPXaHNe
perform, v [pa'ta:m] BbINONHATh,
COBEpILEHCTBOBATL
performance, n [pa't>:mans] XapaKTEpPUCTUKN,
Npov3soANTENbLHOCTL

peroxide, n [p@'roksazd] nepekuchb
persistence, n [po's1st(a)ns] YCTONYMBOCTb
Wfopier, n ['foutaukapra) KCepOKC
piece,n [pizs] KYCOK, AeTanb
pile, n [paxi] Ky4a, nauka
pine, n [pazn] COCHa
pipe, n [paxp] TpyGa
piston, n ['pxsten] nopLieHb
place, n, v [plexs] MecTo, NOMEeCTUThH
take p. npoucxoanTb
plant, n [pla:nt] pacTteHwe, 3aBof
waste treatment p. YCTaHOBKa ANR OUYUCTKU
0TX0408
plate, n [plext] nnacTuHa
play, v [plex] urpaThb
plug, v, n [piag] 3aKynopueaTb, Npobka
'| pocket, n ['pakxt] KapMaH
poliutant, n [pa'lu:t(a)nt] 3arpAsHAoLIee BeLecTBo
poliution, n [po'tuzf(@)n] 3arpasHeHmne
poorly, adv. ['pusiz] na0X0
pore, n [p3:] nopa
possibility, n [,pasa'bilxtx] BO3MOXHOCTb
power, n ['‘paua] MOLLHOCTb, CKMNa
powerful, a ['pausaful] CUNBHBI
preconverted, a ['prikan'va:txd] npeABapuTenLHO
i obpaboTaHHbIiA
Predetermine, v ['pri:dx‘te:mzn] npeaonpenensTb

e
Predictable, a

[prx'drktabl]

npeackasyeMbii

Predominant, a

prefer, v

Preference, n

Preparation,

[prr'domznant] npeobnagpaowmin
[prx’fe:] npeanounTaTth
['pref(e)r(e)ns] npe.unou‘reﬁwe
[;prepa‘rezf(o)n] npuroToBreHne
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[prxs’kraxb]

npeanncCbiBaTb
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presence, n ['prezns] npucyTcTene
present, v, a a. ['preznt] npenoaHecTu, NpeacTasATh
v. [pr1‘zent] NPpUCyTCTBYIOLLWN
press, v, n [pres] npeccoeaTb, Npecc
printing p. neYaTHIV Npecc
size p. K/leunbHbIA npecc
pressing, n ['presin] npeccoBaHve
pressure, n ['prefa] nhasnexue

pressurize, v

['prefarazz]

noBblWATL faBneHne

presteam, v [pri:'sti:m]- npepaBapuTeNnsLHOC NPoONapuTe
presteaming, n [pri:'sti:m1n] npegsapuwTencHasa nponapka
pretreat, v [pri:'trizt) npensapuTensHo obpabotath
prevent, v [prz'vent] npeaynpexaaTb

previously, adv

['pri:viesli]

paHee, NpeaBapuUTeNLHO

primarily, adv.

['prazm(a)ralx]

npekae Bcero

primary, a ['prazmeari] NepBUYHBIN, NepBOCTENEHHbIA
prime, a [prazm] nepsbilt, MePBOCTEeNeHHbIR

| printability, n ] [,printa'biiztx] NPUroAHOCTE ANA NevaTaHuA
printing, n o ['prmt:'n]' ‘neqara‘Hwe, neyaTb
prior, prep. ['praxa] Ao
procedure, n [pro'si:dza] npouecc nbousaoucraa
proceed, v [pro'si:d] NponcxoanThb

process, v, n

n. ['prouses]

obpabaTbiBaTh, Npouyecc

high-yield p. v. ['prou,ses] MpoLecc C BLICOKUM BbIXOAO0M
soda p. HaTPOHHBLIA NpoLecc
processor, n ['prousess] o6paborunk
production, n [pra'dakf{a)n] npowv3BoAcTBO
promote, v [pro‘maut] COAEeNCTBOBaTL NPOABVKEHUIO
protect, v [pro‘tekt] 3aWnMWaTh
prove, v [pru:v] AoKa3blBaThb
provide, v [pro'vaid] obecrneunTsb
provided, cj., a [pro‘vazd1d] npw ycnoBsuw, ecnu;
ofecneveHHbIA
pull, v [pul} TONKaTh, TaWuUTb
pulp, n [pAlp] uennonosa, bym. macca,

refiner chemical
mechanical p.

ApesecHas Macca 13 Wenobl
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e ['paipa] pa3busaTensd (LeNN0N03bI) J
Py . A ['pAlpIn] npeespauieHue B noaymaccy,
pulping. Bapka (Lennonossl),

aedubpuposaxue
nepvoanyeckas Bapka
bati:"ngéus HenpepblBHan BapKa
con ; =
pulpmi”v n ['pAlpmazl} Lennono3Holin 3aBoA
Gmp, M, V [pAmp] Hacoc, Haka4nMBaTL
pump.
purchase, v, 0 ['pe:Yfas] nokynaTb, NOKynKa
pure, a [pjua] “MCThINA
purification, n [piverzfr’kexf(a)n] | O4MCTKa
purity, N ['pjuoritz} 4ynucToTa
purpose, n ['pa:pos] uenb
push, v Ipufl TONKaTb
Q
quality, n ['kwolxt1] Ka4ecTBo
quantity, n ['kwontxtz] KONIM4HEeCcTBO
queue, n [kju:] o4epenp
R
.| rags, n. pl. [regz] Tpsnbé
rain, n frexn] [OXAb
raise, v [rexz] nogHumaTb (Cs), Bupatuqaarb
random, a ['reendem] CAy“aiHbIn
range, n, v [rezndz]) pAaa, AnanasoH
KnaccuguunposaTh,
I BbICTpPauBaTb |
rapidly, adv. ['reepxdix} 6iCcTpO
rate, n [rext] HOpMa, CKOPOCTb
ratio, n ['rexf1au] OTHOWeHMe, NPONoPLUMs
reach, v [ri:g] [OCTHraTh }
react, v [r1(:)'eekt] pearnpoBaThb
readily, adv. ['redix] OXOTHO
réady. a, v ['redx] rOTOBGLIA, FOTOBUTL
ream, n [rizm] cTona (bymaru)
réason, n ['rizzn] pasyM, NPU4MHA
rea =
SOonable, a ['ri:znabli] pasyMHbI
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v

——oflency. N [rx'pelonsi] OTTafNKMBaKLWan cnoco6HoCTb
n\anl;)ater r. ruapodobHOCTL

replace, v [rx'plexs] 3aMeHsTb

replacement, n [rx'plexsmont] 3aMeHa

replenish, v [rx'plenzf] HaNoONHWTL

report, V [rx'pa:t] coobwaTb

represent, v [,reprx‘zent] npeacTaBAsTbL

representative, 3, n

[;reprx‘zentativ]

npeacTaBUTENbHbINA

receive, v [r1'si:v] noay4aTb

recently, adv. ['ri:sntix] HeaaBHO

reclaim, v ['ri:'klexm] TpeboBaTb

.] recognize, v ['rekagnaxz] npv3HasaTb
record, v, n n. ['reka:d] 3anucbiBaTh, perncTpupoBaTh
V. [rr'ko:d] 3anuceb

recover, v [r1'kava] BOCCTaHOBUTL

recovery, n [rx'kavorx] BOCCTaAHOBNEHUE,
ynas/inBaHue

recycle, v [ri:'saxki] PELNpPKYINPOBaATh,
NPoNycKkaTb

reduce, v [r1'dju:s] coKpawaTb, NpeepawaThb,
BOCCTaHaBAMBaTb

reduction, n frr'dakf(a)n] BOCCTaHOBNEHWME,
YMeHbleHne

refer, v [rx'fa:] CCbINATbLCA, OTHOCUTDLCS,
Ha3blBaTb

refine, v [rz'fazn] pa3MasnbiBaThb,
COBEPLIEHCTBOBATD

refiner, n [rr'taznd] paduHep

.| refining, n [rx‘taznin] patvHupoBaHue, pa3mon

reflectance, n [rx'flekt(a)ns] oTpaXxeHue

regulations, n.pl. - - {[regju’lexf(a)n] npasuna

reject, n, v n. ['ri:dzekt] oT6pockl, oT6pacuIBaTh

v. [r1'dzekt]

relate, v [rx'lext] CBA3bLIBATH

relationship, n [rr’lexf(a)nfzp] - CBAi3b, OTHOUIEHNE

relative, a ['relativ] OTHOCHTENLHLIV

relatively, adv. ['relatzvi] OTHOCUTESIbHO

release, v, n’ [rx'lizs] BblaeNsATh, ocBoboxaaTh
sblgeneHue

rely, v [rx'lax] nonaraTbCA

remain, v [rx'mexn] ocTaBaTbCA

remember, v [r1'memba] NOMHUTb

removal, n [r'mu:v(a)l] ypanexue

remove, v [rz'mu:v] ynansatb

render, v ['renda] oTpasaTb, Aenatb

repeat, v [rz'pi:t] NOBTOPATH
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npeacTaBuTenb
reprocess, v ['ri:'preuses] noasepraTb NOBTOPHOR
nepepabotke
require, v [rr’kwaza] TpebosaTb
resistance, n [r1'z1st(a@)ns] conpoTvBNeHue,
tearing r. yCTON4YNBOCTb
water r. conpoTuB/ieHUe pasanpaHuio
BOLIOHENPOHNLIAEMOCTb
resort, v [rx'z>:1] nepecopTUpoBaThL
respect, n [rzs'pekt] OTHOWEHUe, KacaTeNbCTBO
in this respect B 3TOM OTHOWEHNN
with respect to 4YTO Kacaercs, OTHOCUTESbHO
restore, v [rzs'ta:] BOCCTaHOBUTb
result, n, v [rx'zalt] pesynbTaT, NPUBOAUTHL K
r.in npuBECTU K - -
r. from 6b!Tb pe3ynbTaTOM Hero-T1o
retain, v [rx'texn] yaepxuBaTtb
retard, v [rr'ta:d] 3afepxumBaTb
return, v, n [rz’to:n] BO3BPALWLATLCA, BO3BpaLLEeHUEe
reuse, v, n n. [ri:'ju:s] NOBTOPHO UCMNO/Ib30BaThb
v, [ri:'ju:z] NOBTOpPHOE UCNO/b30BaHUe
revolve, v [rx'valv] BpawaTb {ca)
rewinding, n [.ri:'wazndin] nepemoTKa
ribbon, n ['rzban] neHTa
rgid, a ['rzdz1d] KECTKMI
fing, n [r1n] KONbLIO
fise, v (rose, risen) [raxz] noagHUMaTbLCA, BCTaBaTb
roll
ba c?( [raul] Ban 3
br ingr. ONOPHbiit BaJ
gu§(Sjt r. rpyAHo Ban
wirI © . HaNpaBAIOWMKA BaSINK
ro||.;rE uide r. CEeTKOBEAYLIMIA BANUK
"‘K [reula] Ban
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selection, 0

semichemical, a

send, v (sent)

[st'lek[(a)n] ot6op
['semr1'kemzk(®)i] NOSTyXUMUYECKK
[send] noceinaTh

sensitive, a

['sens1tiv]

YyBCTBUTENLHbLIN

separable, a

['sep(@)rabl)

oTOeNbHbLIN

separate, v, a

a. ['seprit]
V. ['seporert]

pasnenaTts, OTLENbHbIN

separator, n

['separe1ta)

nosyuwxKa, cernapaTop

roof, n [ru:f] KpbilLia
room, n [ruzm] uex
cooking r. BapO4HLIA Lex
rosin, n ['razzn] KaHndob
' rotary, a ['reutar:] BpawalowWmuincs
rotate, v [reu'terxt] BpawaTb (cs)
rotation, n [rau'texf(a)n] BpalieHne
rough, a {raf] rpy6bii, WwepoxoBaThii
route, n [ru:i] aopora, nyTb
take ar. MATU NYTEM
Tub, v [rab] TepeThb {cA)
| rubbing, n ['rabzn] ncTUpaHue
S
sack, n [seek] MeiloK
same, pron., a [sexm] KakK, TOT Xe CaMbln -
sample, n ['sa:mpl] obpasey
satisfy, v ['sestzsfar] yOOBNeTBOpPATh
'saturated, a ['seetfarextxd] HacCbitEeHHbIN
save, v ' [sexv] "3KOHOMUTH
saving, n, n. pl. ['sexvin] IKOHOMMUA, CKOM, IOBYLIEYHaRA
Mmacca
sawmill, n ['s3:ma1xi] JleconunbHbif 3aBoA
scale, n [skexl] WKana, HaKuMb, oKanuHa
scatter, v ['skeeta] pacceusaTb (c)
scattering, n ['skeetorin] pa‘c’ce_wBane
scratch, n [skraetf] LapanuHa
screen, n, v [skri:n] COPTUPOBKA, COPTUPOBATL
screener, n ['skri:na] COpPTUpPOBKa
screening, n ['skri:nxn] copTuposaHue
seal, v [si:l] NNOTHO 3aKpbiBaTb
secondary, a ['sek(a)nd(a)r:] BTOPUYHRLIA
secure, v [s1'kjue] 3aKpennaTb, OXPaHAThb,
rapaHTUpoBaTb
see, v (saw, seen) [si:] BUAETL
seldom, adv. ['seldam] peako
select, v [s1'lekt] oTbupaTth
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sequence, n ['si:kwans] NnocnenoBaTeslbHOCTL
sequential, a [sz'kwen[(a)l] nocsienosaTenbHeIN
settle, v ['setl] ocaxkpaTbhcsa
several, a ['sevr(a)l] HEeCKOSbKO
shape, n [Jexp] dopma
shear, n, v [fxa] paspes, pe3aTb
sheet, n [fi:t] nuct, BymaxkHoe nonoTHo
sheeting, n ['Ji:txn] Hape3aHue nncTos GyM.
_ nonoTHa
shift, v, n [z CMewaThen, cMeLleHmne
| ship, v [fzp] OTNpaBnATL
shipping, n ['Tzp1n] oTnpaska
short, a TER] KOpOTKMiA
shorten, v ['f>:tn] yKOpauusaTh
show, v (showed, [feu] rokasbizaThb
[ shown)
shower, n [‘faue] cnpbicK
sitc,je, n [saxd] cTopoHa
ack s. obpaTHas CTOpPoHa
side by side PAOOM
Similar, a ['simila] NOAOGHLIN
Similarity, n [,stmx'laerati] CXOACTBO
simple, a ['szmpl] npocToM
Simulate, v ['simjulert] MMUTMPOBaTL
S' T
IMmulation, 1 [,szmju'lezf(a)n] MoaenuposaHue

Since' adv
o .. prep.,

single, 3

[s1ns] C Tex rnop Kak, ¢, nocsne,
TaK KakK
['sIngl] €OWHCTBEHHbIN, OANH
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site, n [sazt] MeCcTopacnonoxeHne

size, n, v [saxz] Kfen, paMep, NpoksenBaTb

sizing, n ['saxzIn] NpoKnenka, copTtupoBaHue (no
pa3Mepam)

internal s. npokneika B Macce
surface s. NOBEPXHOCTHAR NPOKAENKa

slice, n [slaxs] nvHenka 6ymarogenaTensHomn
MaLnHBI

slightly, adv. ['slaxtix] cnerka

slot, n [siot] wenb

slow, a, v [sleu] MeaNEHHbIN, 3aMefNATh

‘'sludge, n [slad3] OTCTORN, rpA3b

slurry, n ['sla:r1] cycrneHsns

small, a [sm>:l] ManeHbKui

smell, v, n [smel] NaxHyTb, 3anax

smooth, a [smu:d] rnaakuia, poBHbIA

smoothness, n ['smu:dnis] rnagkocTb

soak, v [souk] BbIMainBaTb

soap, n [soup] MbiSIO

sodium, n ['seudjam] HaTpuA

soft, a [soft] MArKUA

soften, v ['sofn] cMAryaTh

softwood, n ['softwud] XBO#HaR ApeBecuHa

sole, a [soul] €ANHCTBEHHbIA

soluble, a ['soljubl] pacTBOPUMbIi

solution, n [sa'lu:f(a)n] pacTeop; peweHue

some, pron., a, adv. |[sam] KOe-KTO, HEKOTOpble,
HEKOTOPbLIN,
HeCKONLKO

sort, n, v [sa:1] COpT, cOpTUPOBaTL

source, n [s2:8] VCTOYHUK

spatial, a ['spexf(a)l] NPOCTPaAHCTBEHHBIt

species, n ['spl:fi:z] Bng

speed, n [spi:d] CKOPOCTb

spend, v (spent) [spend] TPaTUTL

spent, a {spent] oTpaboTaHHbLIN
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W [spzid] pa3nuTLIN
spiash, v [spleef] 6pbi3raTtb
Spit, v [spizt] pacwennsaTb
spray, n v [sprex] CTPYy#A, ONPLICKUBATHL
spread, v [spred] PacnNpPoOCTPaHATL
spruce, n [spru:s] enb
square, n [skwea) KBagpaTt
squeeze, V [skwi:z] CKUMaTb
stability, n [sto'bxixt1] YCTOMYNBOCThb
stack, n [staek] yCTaHOBKa
staff, n [sta:f] wTaT cayxawmx
stand, v (stood) [staend] BbIAEPXNBATH
starch, n [sta:tf] Kpaxman
start, v [sta:t] HavynHaTtb
start up 3anycTuThb (MalunuHy)
static, a ['steetrk] CTaTUYeCKWUA, HENOABWKHbIA
steam, n [sti:m] nap
live s. OCTPbIV NAp .
stick, v (stuck, [stzk] npuaunaTh
stuck)
itiff, a [stxf] KeCTKNA
stiffness, n ['strinis] KECTKOCTh
stock, n [stok] 3anac, Macca
stockpile, v ['stokpa1l] nenaTk 3anacel
stone, n [steun] AePUBPEPHLIN KaMeHb
storage, n ['st>:rzdz] xpaHeHue
store, v [sta:] XpaHWUTb, CKMaAbIBaTh
strain, n [strexn] HaTaAXeHue
stress s. CWUNa HaTSXKEHUR
strainer, n ['strexna] Y3N0/10BATE/b, COPTUPOBKA
St”” S. KONbLEBON Y3/1010BUTENb
rand, n [straend) CNOW, NY4OK BOJIOKOH
straw, n [str:] conoma
s
tream, [strz:m] noToK
st
v';irggth, n [stren®] NPOMHOCTb
Strets'\ BNIAroCTOMKOCTh
% [stretf] pacTaXXeHwe, pacTArnsaTh
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v. [seb'dzekt]

stretching, n ['stretfxn] pacTsxxeHune
strong, a {stron] NPOYHbBIA
subject, n, v n. ['sabdzzki] rnpeameT, noasepraTtb

-} suboperation, n ['sabap(®)‘rexf(a)n] |4acTb onepauunmn
subsequent, a ['sabs1kwant) nocneayiowmn
substance, n ['sAbst(@)ns] BeLLecTBo
substantially, adv. [sab'stenfal1] OCHOBaTENbHO
suffer, v ['sata] cTpanaTth
suffice, v [so'fa1s] 6bITb AOCTATOYHbLIM
sufficient, a [s(@)'txf(a)nt] AOCTaTOMHbIR

A suit, v [sju:t] noaxonuTb, npucnocabnmeaTb
suitable, a ['sju:tebi] noaAXoAR NI
suited, a ['sju:tzd] NPUroaHbINA
sulfate, n ['salfert] cynsat
summarize, v ['sameraiz] obobuwiaTh

.| superheated, a -

T'sjuzpehiztzd]

neperperbin

supplier, n [so'plaza] ‘MOCTaBLKK
supply, n,v [so'pla1] nocraeka, nogaya, noAaBaTb
support, v [so'pa:t] rnoanep)XuBaThb
surface, n ['sa:f1s] noBepxXHOCTb
suspend, v [sas'pend] npespawiaTbh B COCTOAHNE
CcycneHsnm
swell, v [swel] pa3sbyxaTe
T

take, v (took, taken) | [texk] 6paTtb
tank, n | [teenk] Bak
tear, v (tore, torn) [tea] psaTb
technigue, n [tek'ni:k] TexXHWKa, MeToA
tend, v [tend] CTPEMUTLCH
tension, n ['tenf(e)n] HaTsOKEHne
term, n [to:m] TepMUH, ycnosune
_interms of C TOYKM 3peHun
test, n [test] TecT

mullen t. TeCT Ha pa3pbIB
testing, n ['testzn] TecTupoBaHue
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—

W [6eafa:] noaTomy
rycro

Thick, a [01k] y

thicken, v ['01k{a)n] crywaTb

Thickener, N ['01k(o)na] CcrycTunTenes

thickness, N ['@xknis] TOAMNHA, MNIOTHOCTL

thin, a [exn] TOHKWA

thread, n [Bred] HUTb

tightly, adv. ['taxtiz] NAOTHO

Gme, n [tazm] BpeMs, pa3s

tinctorial, a [tink’ty:rxal] KPacUAbHLIA

tissue, n ['tzfu:] ToHkas Bymara, TKaHb

tolerate, v ['tolerett] JonyckaTb

top, n [tapl Bepx

touch, n [tat] NPUKOCHOBEHUE

towards, prep. [to'wa:dz] NO HaNPaBNEHMUIO K...

toweling, n [‘tauelin] ‘MaTepuan ans caneTok u
rnosoTeHey,

- | tower, n ['taus] 6aLwHn
bleach t. oT6enbHas GawHA
tracheid, n [tra’ki:ad] Tpaxenga, cocynosnaHas

KNeTKa

transfer, n, v

n. ['treensfe(:)]
V. [treens'fa:]

nepeHoc, NepeHoCcnTb

transmit, v

ftreenz'mat)

nepeaasaTthb

transparent, a

[treens'pear(a)nt]

npo3pa4Hbiv

treat, v [tri:t] obpabaTbiBaTh
treatment, n [‘tri:tment] obpaboTka
tree, n [triz] hepeso
broad-leaved t. WUPOKONNCTBEHHOE AePEeBO
evergreen t. BEYHO3€e/IeHOe Aepeso
heedle-bearing t. XBOWHOE Aepeso
trim, n, v [trzm] noapeska, obpesaTb
truly, agy. [trush] - TO4HO
\
tube, [tjusb] Tpy6a
unbj v —
€ached, a ['An'blitft] HebenéHuin
u =
NCooked, a ['An'kukt] HenpoBapeHHbIN
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v

under, adv., prep.

['anda]

HWXe, noa

undesirable, a

['and1'zazersbli]

HeXXenaTenbHbIn

uniform, a ['ju:nzfo:m] OAHOPOAHLINA
"I uniformity, n Lju:nz'f>:mxta] 04QHOPOAHOCTb
| unit, n ['Ju:nxt] eAnHuua, ycTaHoBKa

unpleasant, a

[an'pleznt]

HEeNPUATHLIA

presteaming v.

unwind, n ['an'waind] packaT

useful, a ['ju:sful) nofnesHoiA

usefulness, n ['ju:sfuinzs]) nonb3a

valuable, a ['veeljuabl] UeHHbIR

valve, n [veelv} KnanaH

steam v. NapoBoOW BEHTUb

vaporization, n [,vezporar'zexf(a)n] | napoobpa3osaHune

vapour, n ['vexpa] nap

variable, a, n ['vearzabl] pa3Hoobpa3HbIN

. : fNepeMeHHan BeIUYnHa

*| variety, n [ve'raxatx] pPa3HOBUAHOCTDL

vary, v ('veor1] U3MEHATLCA

vat, n [veet} HaH

vegetable, a ['Ved;rtebl] pacTUTeNbHbLIA

versatility, n [.va:sa'tiixti] YHUBEpCasIbHOCTb

vessel, n ['vesl] cocyn, pe3epsyap

pe3epsyap ans
npensapuTeNbHON NPonapku

viscosity, n [vrs'kosxtx] BA3KOCTH
visible, a ['vizabl) BUAUMBINA
void, n [va1d] nopa
volatile, a ['valatazl} neTy4qui
volume, n ['valjum] ob6bvem
w
wall, n [wa:1] cTeHa
wash, v [waf] rnpoMmbIBaTh
wash off CMbIBaTb
washer, n ['wofa] npombIBHOW annapat
drum w. npombisHon Gapabax
washing, n ['waf1n] NPOMbIBKa
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e a.n [wexst] obpaboTaHHbIN, OTXOAb
waste, &
'weist'peipa MakynaTypa
—astepaper, N [ pe1pa]
['wa:te] BoAa
a_ter,lgting W. o6opoTHas Boaa
c:rct:‘ w npecHas Boaa
frgih w. nNpoMbIBHAA BOAA
waste W. CTO4Has Boaa
vv:hit o W. obopoTHan Boja
waterproof, a ['wotepru:f] BOAOHENPOHNLIAEMbIA
|
wax, n fwaeks] BOCK
way, n [wei] cnocof, nyTb
weak, a [wi:k] cnabein
web, n [web] OyMa)KHoe NoaoTHO
weight, n [weit] Bec
basis w. NAOTHOCTb (6ymarn)
wet, a, v [wet] BNIaXXHblW, YBNAXHATb
whereas, ¢j. [weer'ez) Torpa Kak
whiteness, n ['waztnis) 6enusHa
whole, a [haul] UeNbii, HeBpeauMbIn
width, n [w1d6] LpUHa-
wild, a [wazld) 6ecrnopsAcYHbINA
wire, n ['waxa] ceTka
withstand, v ) [wid'steend] BbIHOCUTb
wood, n [wud] ApeBecuHa
hardwood, n NUCTBEHHas apesecnHa
softwood, n e10Ban ApesecuHa
worth, n [wa:0] LieHa, CTOMMOCTb,
fOCTOUHCTBa
woven, a ['wauv(a)n] TKaHbIWA
Wrap, v [reep] 3aBepTLIBaTh
wrinkle, n, v ['rznki] MOpLnHA, CKNAJKa,
MopLnTL (cA)
yellow, a,'v ['jelou] XKENTLIN, XKeNTeTh
yield, n [i:id] BbIXOA (NpoayKuunn)
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VYyebOHoe n3nanue

" Bukropus Buransesna Kupusnosa,
Haranus BuxroposHa Jlasapesa,
Tateana Bragummposta JInopernennt,
FOnus BukropopHa ITackyHmk
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