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iI>e.nep8i\bHOe areHTCTBO no 06pa30BaHHIO

I'ocyziapcraeaaoe 06pa30BaTeAhHOe yqpeJK,[(eHHe asrcmero
rrporpeccaorraasnoro 06pa30BaHlliI

.CaHKT-IIerep6yprcKHH: rocynapcrseaasra TeXH01l.0I'H'ieCKHH:
YHHBepCHTeT paCTHTeAhHbIX n01l.HMepOB'

B. B. KHpH1l.1l.0Ba, H. B. Aasapeaa, T. B. Aaopeaneaax,
10. B. IIaClflHHK

AHrAHHCKHH BSbIK

Y"CIeORO-MeTOJJ.B'IIeCKOe DOCOOBe
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Y.LlK 802.0 (075)
EEK 81.2 (anrA.) 51 7.
K431

KHpHAAOBa B.B., Aa a a p e s a H.B., An o p e a u e a a x T.B.,
II a CH 'I H H K 1O. B. A H r AH H CK H H 51 3 hI K: yqe6HO-MeTO)J;WlecKoe nocooae
lIO nepescny HayqHD-TeXHWIeCKOH AHTepa1yphI ,lWI C1Y,n;eHTOB XHMHKO­
TeXHDAOrntIeCKoro <PaKYAhTeTa; roYBIIO CII6ITYPII. CII6., 2009. - 136 c.

Ilocofiae COCTOHT H3 24 ypOKOB, OCHaru:eHHhIX ynproKHeHIDIMH,
lIpHAO:lKeHHH H TepMHHOAOrHtIeCKoro CAOBap5l. IIpHAo:lKeHH5I coztepacar
KOppeKTHBHhIH: <pOHeTHKO-op<po3rrH'IeCKHH MHHHMYM, Ta6AHI.J;hI OCHOBHhIX
rpaMMaTH'IeCKHX -rpyzmocreit nepesona TeXHHtIeCKOH: AHTepaTYPbI H
,n;orrOAHHTeAhHhIe TeKCThI,n;A5I 'UeHH5I.

Ilpezraasaaxeno ,n;A5I cTY,n;eHToB XHMHKO-TeXHOAorwIecKoro <paKYAbTeTa
H HMeeT u:eAh - pa3BHTh HaBbIKH 'ITeHH5I H nepeaona crrenaaxsaoa nay-mo­
TeXHH'IeCKOH AHTepaTYPhI.

Peu:eH3eHThI: 3aB. Ka<pe,n;poH aHrAHH:CKoro 513hIKa NQ 3 CanKT­
Ilerepbyprcxoro rocyztapcraeaaoro yaaaepcsrrera 3KOHOMHKH H <pHHaHCOB,
H. VI. tIepeHKoBa;

xaan, <pHAOA. HaYK, ztonetrr xarpezrpsr HHOCTpaHHhIX 513hIKOB CaHKT~

IIeTep6yprcKoro rocy,n;apcTBeHHoro TeXHOAOrH'IeCKoro YHHBepCHTeTa
pacTHTeAhHhIX rrOAHMepoB 3. H. MapTeMh5IHOBa.

Ilonroroexeno H pexoxreazroaaao K rrexa'ra Ka<pe,n;POH: HHOCTPaHHhIX
513hIKOB (nporoxox NQ 7 OT 14 anpexs 2009 r.).

Yraepacieao K H3,n;aHHIO MeTo,n;H'IeCKOH KOMHCCHeH: ryssaaarapnoro
<paKYAhTeTa (nporoxox NQ 6 OT 7 Mag 2009 r.},

PeKOMeH,n;OBaHO K H3,n;aHHIO 'Pe,n;aKlUfoIIHo-H3,n;aTeAhcKHM COBeTOM
CaHKT-ileTep5yprcKoro rocy,n;apcTBeHHoro TeXHOAOrH'IeCKoro YHHBepCHTeTa
paCTHTeAhHhIx noxsoaepoa B Ka'IeCTBe yqe6HO-MeTo,n;ir'IecKoro nocofiaa.

© KHpHAAOBa B. B.,
Aasapeaa H. B.,
Aaopenneaa-r T. B.,
IIacH'IHHK 1O. B., 2009

© rOYBIIO CaHKT-IleTep6yprcKHH:
rocyztapCTBeHHhIH: TeXHOAOrH'ieCKHH
YHHBepCHTeT paCTHTeAhHhIX
rroAHMepoB, 2009

BBe~eHHe

Ilpennaraeuoe )"Ie6HO-MeTO~I{tlecKoe nocofiae rrpenaasnaaeao .LlJIjI

cryzrearoa XHMHKO-TeXHOJIOrH'leCKOrO <paKYJlbTeTa H HMeeT l(eJIL p83BHTb

HaBbIKH tITeHIDI H nepesona Crrel(HaJILHOH HaytIHO-TeXHHtIeCKOH JlHTepaTYPbI.

TeKcTbI nocssureau onacaamo TeXHOJlOrH'leCKHX npoueccos
rrpHrOTOBJIeHIDI6yMam H xaproaa.

Ilocooae COCTOHT H3 24 ypOKOB, rrpHJlO)KeHHH H CJIOBapll. KlllK.lU>IH

YPOK BKJIlOtIaeT zrsa TeKCTa: ~JIjj yCTHOro H3)"1eHH1I H nacssaeaaoro

nepesozra. Ilpemnecrayiomae TeKCTaM yrrpaxaeaas HMelOT uensio CH1ITb

<pOHeTHtIeCKHe, JIeKCHtIeCKHe H rpaMMaTHtIeCKHe Tpy,IJ.HOCTH H onpeztenars

CJIOBapHLIH MHHHMyM, KOTOpbIH CTY,LleHTbI ,LlOJI)J(HbI aaysars,
IlOCJleTeKCTOBble ynpaxneaaa npensasnaaena ,LlJlll aKTHBH3al(HH JIeKCHKO­

rpaMMaTHlJecKHX 3HaHHH cryzrearon rro onpeneneanoa reue H rrOBTOpeHH1I

nexcaxecxorc MHHHMYMa. TeKCTbI .LlJI1I nacsveanoro nepesozta cnyzcar

yrnyfineaaro HaBbIKOBasysarourero tITeHH1I rro Crrel(HaJIbHOCTH.

IlpHJlo)KeHHlI conepxar: 1) KOppeKTHBHbIH: <pOHeTHKO-op<po:mHtIeCKHH

xypc aa MaTepHaJIe Crrel(HaJIbHOH: lIeKCHKH; 2) Ta6JlHl(bI OCHOBHbIX

rpaMMaTHlJeCKHX Tpy,LlHOCTeH nepesona TeXHHlJeCKOH nareparypsr; 3)
,LlOrrOJIHHTellbHbIe TeKCTbI ,Ll1l1l ,LlOMaIllHero qTeHHlI H nepeaonos.

Cnosaps, npanaraeusni B KOHl(e noeofias, BKJIlOtIaeT HeOOXO,LlHMble

nns nepesona CJIOBa B HX KOHTeKCryaJIbHOM 3HatIeHHH.

Bee MeTO,LlHqeCKHe MaTepHaJIbI IlpHJlo)KeHHH HCrrOJIb3YlOTClI rro

yCMoTpeHHIO npenonasarens, B xasecrse ,LlOrrOJIHHTellbHOrO )"Ie6HOrO

MaTepHaJIa pexoxennyerca nocofiae KHpHJIlIOBOH B. B. H BHXMaH T. M.
«AHrJIHHCKHH: 1I3bIK: )"Ie6HO-MeTO,LlHlJeCKOe nocofiae no nepesony naysao­

TeXHHtleCKOH: nareparypsr .LlJI1I crynearos H acnapanron TeXHH'leCKHX

CrreUHaJIbHOCTeH»!eIl6ITYPIl. ens, 2004.
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YpOK 1

1. BcnoMHMTe OCHOBHltle npaBMna 'neHMR cornaCHlloIX 6YKB B
aHrnMMcKoM RnlKe (CM. npMnO>KeHMe I, n. 1). npO"'MTaMTe
cneAYIOU4Me cnOBa M 06"btlCHMTe MX "'TeHMe.

thousand, invention, agriculture, century, establish, eithier. polished,
substantially, packaging.

2. BltmMWMTe M3 cnoBapR cneAYIOU4Me cneaa C TpaHClKpMnL\MeM M
nepeBoAoM. 3anoMHMTe MX npoM3HoweHMe M3Ha...eHMe.

paper (n.), paperboard (n.), recognize (v.), availability (n), record (v.,
n.).'beat (v.), bark (n., v.), screen (V.J,Jiber (n.), time (n.). refine (v.l.
spread (v.), remain (v.). source (v.), separate (v.). susPJW51 (w.), dip (v):~

. sheet (n.), felt (n.). smooth (a.), development (n.), inde"ase (v.). rate
(n.).

3. npaBMnltHO npO'4MTaMTe MHTepHaL\MOHanltHltle cno.a M AaMTe
MX pyCCKMM 3KBMBaneHT. BloInMWMTe C nepeBoAoM
nOA...epKHyYloIe cnOBa. nOCMOTpMTe MX 3Ha...eHMe • eno.ape M
3anOMHMTe MX.

product ['pndAkt). civilization [,sIv(a)laI'zeIf(a)n). manufacture
[,maenja'faektfa, ,maenju'faektfe). technique [tek'ni:k], machine
[ma'Ii:n). original [a'nd3(a)n(a)l). communication
[ka,mju~nI'keIf(e)nl,photocopier ['feuteulopIa). efficient [I'1:I[(a)nt,
a'hf(a)nt].

4. Or AaHHltlX rnaronoa C nOMOU4ltlO CY~~MKca -tio... (-ation,
-Ion) o6pa3yMTe Cy~cTBMTenltHloIe co 3Ha...eHMe.... Ha3.aHMtI
AeMcTBMtI MnM ero pe3ynltTaTa. nepeBeAMTe MX.

invent, apply, consider, combine, add, form, modify, compose,
degradate, continue.

S. nepeBeAMTe cYU4ecTBMTenl.Hltle, o6pa30BaHHIoIe c nOMOU4ltlO
CY~~MKca -ing M 03Ha ...alOU4Me Ha38~HMe AeiilcT.MtI M ero
pe3ynltTaT.

papermaking, blending, printing, coating, pulping, bleach.in-q. cutting,
mixing.' .

6. npO'4MTaMTe M nepeBeAMTe cneaece...eTaHMtI.
mulberry bark, art form, communication medium, consumpti on figures,
dryer section.

7. nepeBeAMTe npeAnO>KeHMR, o6paU4atl BHMMaHMe HClI 3Ha ...eHMe
cnOBa to mean - o3Ha... aTIt, the means - cpeAcTBa.
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

I

~,

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. nepeBeAMTe npeAnO>KeHMtI, o6paU4atl BHMMaHMe Ha pa3Hwe
4JYHKL\MM M nepeBoA rnarona to be (CM. npMnO>KeHMe II,

Ta6n.l).
1) Calcium carbonate is one of the pigments used for the coating.
2) A higher level of gloss is obtained by a process known as chrome

coating. .
3) If soluble adhesives are to be 'used, there must be equipment for

their preparation.
4)There are still cultures in the South Pacific where papers are made

by beating bark with stones.
S)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. nepeeeAMTe npeAnO>KeHMtI, o6paU4atl BHMMaHMe Ha
naCCMBHltlM sanor (CM. npMnO>KeHMe II, Ta6n. 3).
1) Straw. sugar cane and other grasses havebeen 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 (recr Ha paspue) 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 strenqth of paper is positively affected by increased refining.
10)The performance af paper in different converting operations is

influenced by the moisture content of the paper.

lO.npO"'MTaMTe M nepeleAMTe 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 (YHlIIBepCaJlbHOcTb),
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

5

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



fibers from water with a bamboo mold.
bark toget~er a,nd scree~edit'~eow recorded as the first time ~hen the
ThiS'lnventlon In 105 A. facture was used. The basic technique was
present method o~ ms~n~nd kept as a well-guarded secret until t~e
refined by the Chme it s brought by a prisoner of war and used In
eighth century, when I wa

Samarkand. k' g then spread through Central Asia, Asia
: The art of pa~~~~; El~rope, where it was quite well. estabqshe.d by

Minor and Egypt an . d the basic technique rsmalned relatively
1400. During. this f~Oe~o many different sources were separated and
unchanged. Fibers d a mold or screen of some sort was
suspen~ed in a vat Ofd7~~e~,o~~ of water. After the sheet of paper was

r: dipped l~tO the vat an ~etween felts and either hung or placed on a
formed, It rfwas ptredssryedThis technique is still practiced in many parts of
smooth su ace 0 . .

the world, primarily as ~n ~~:~r~~ paper many developments began to
• With the growmg e ki but the most important
increase the productjon rate of, paperma. mg, d 1800 From that
was the invention of papermakmg ~ac:~n~~v:r~~~n refin~d, polished
time to the preseffn~ ~het s~~en~~~~~~~ntiaIlYchanged from TSi)i Lun's
and made more e IClen ,

original concept. f th . dustry is closely parallel to the
The development 0, .. e . In become an integral part

development of Western clvilization. Paper has communication medium
of the development of our culture. both as a.. t'n figures show the

. kaol g The per capita consump 10 . h
and. In p.ac agm. . . and industrial development in ot er
relationship between paper use

cultures. -' ti (Ib/year) of paper is 582.
In North America per ~apita.condsump~~~ Ib/yr in India _ 4lb/yr, in

In France - 256 Ib/yr, in United King om - ,
Mexico - 88 Ib/yr, in Africa - 13 lb/yr.

lli~Jt~~~It~:sHt~:~~~~~~ntion of pap~rmaking ~istoriCallY recorded?
2) How did Tsai Lun manufacture the first paper.
3) How did the art of papermaking sprea.d? . . A es?
4) What was the technique of paperr.nakln~ In ~he~~~~veTop;"ent of
5)What was the most important Invention In

papermaking industry? ltd to the development of
6) How is the consumption of paper re a e

civilizations?

orOM M nepe8eAMTe12.3anonHMTe nponycKM HyJKHltlM npeAn

npeAnOJKeHMR. ~ e>K (KeM7 l.jeM?) c
to- AaTeJlbHb11il naAe>K, K; by - TBOpvneJlbHbl1ll naA .' ,
nOMOl!.\blO; in, into - B; with - c; between - Me>KAY· .. ization

1) Availability makes paper very important ... to our clvili .
2) A screen was dipped ... the vat. cnrnese
3) The technique of papermaking was developed ... t~e tl I r~te of
4) ... the growing demand for paper the pro uc Ion

papermaking was increased.
5)The sheet of paper is pressed ... the felts.

6

13.3anonHMTe nponyat:KM HyJKHOM rnaronltHolil 4»opMolil. .'
beet. is, is practiced, scrn-eened, was placed, has become, was formed. .

1) The development onf papermaking .., parallel to the development of
culture.

2)This technique ... in 'l many parts of the world.
3) Paper ... an integral.' part ofthe development of our civilization.
4)Tsai tun silk and _ mulberry bark and ... the fibers from water.
5)The sheet and... on a smooth surface to dry.

14.nepe8eA..Te TeKCT - n ..CltMeHHOco cnoBapeM, .
. Pulp and paper proceducts are very different. Each product requires

certain unique propertleees which must be derived from the raw material. .
For instance, newspapoer must be inexpensive, strong enough to
withstand the t:ehsibh(irrmposed by the printing press without breaking
and have good printing pproperties. It is often made from recycled paper
with added mechantcasst or chemical softwood pulp for strength.
Photocopier paper rnustt have excellent brightness, a superb printing
surface and must not cu. :lrl in the photocopier. Highly bleached chemical
pulp is used. This type orf paper is made by blending hardwood pulp (for
a very smooth printin~ surface) with softwood pulp (for strength).
Additives such as clay a'llnd titanium dioxide are added to enhance the
printing surface,

YpOK 2

1. BcnoMHMTe OCHoBHetlole npaBMna ItTeH..R rnacHloIx 6yKB B
aHrn..liIcKoM Jl3ItiKe (CM. npMnO)l(eH..e I, n. 2). npO....Ta.iTe
cneAYIOlll...e cnOBa .. 06'bJlCH"Te ..x ItTeH ..e.

primarily, other, certaa in, document, property, major, hardw.o~d,

frequently, due, desired, •. final, virgin, bulk, permanence, pulp, sulfite,
imported, include, since, variation, fall.

2. BloIn..w ..Te ..3 CnOBaElpJl cneAylOlll...e cno.a C TpaHCKp..nl4..elil ..
nepeBOAOM. 3anoMHet"Te ..x npO"3HoweH..e .. 3HalteH..e.

raw material (n.), obtasain (v.). wastepaper (n.), virgin fiber (n.),
secondary fiber (n.), strermqth (n.), permanence (n.), blend (v., n.), rags
(n.pl.), straw (n.), cane (r 111.), property (n.), hardwood (n.), softwood (n.),
contribute (v.), grade (n. c.), coarse (a.), achieve (v.), choice m.). purity
(n.), clean (v.), bleach (v. :.), quality (n.), savings (n.pt.), application (n.),
boxboard (n.), bulk (n.), Wlill (v.).

3. npa...nltHO npo"MTaeMTe ..HTepHaI4MOHanItHWe cn08a M AaMTe
MX pyccK.. liI :tK.....aneHT. BloInMW..Te C nepe8oAoM
nOA"epKHYTwe cnOBaa. nOCMoTp"Te MX 3HalteH..e B cncaepe ..
3anOMHMTe ..x.

selection [sl'lek[(a)n], d~ocument ['d,kjemant, 'cbkjumant), category
('kaltag(a)rl), balance ['ballans), disperse [dI'spa:s), viscosity
[Vls'k'SltI], adhesive [ed"'t 'hi:SIV), management ['m&lnJd3mant).
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4. OT AaHHwx rnaronOB C nOMoU4101O cYctlc'n'Kca -ment o6pa3yliiTe
cYU4ecTB.nenIoHIo.e co 3Ha'leHMeM Ha3BaHMJI AeMcTBMJI M ero
pe3ynloTaTa. nepeBeAMTe MX.

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

5. nepeBeAMTe cneAYIOU4Me cYU4ecTBMTenl.H...e, o6pa30BaHHwe c
nOMOUl,101O CYctlctlMKca -ance (-ence) M 03Ha'ialOU4Me Ha3BaHMe

. AeicTBMII M ero pe3ym.TaTa.
difference, permanence, resistance, reflectance" dependence,
maintenance.

6. npO'lMTaliiTe M nepeBeAMTe cnOBOCO'leTaHMII.
raw material selection, coating application system, viscosity behaviour,

. stress-strein relationship, highest product quality.

• 7. nepeBeAMTe npeAnO)KeHMII, o6paU4aR BHMMaHMe Ha npennor
due to - 6naroAapli.
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)ihe use of this-standard unit (g/m) has not spread too rapidly in the
USAdue to the persistence of older methods of using metric size.

8. nepeBeAMTe npeAnO)KeHMII, Y'lMTIo.Bali 3Ha'leHMe cnOBa the
order - npMKa3, nopliAoK; in order to - 'ITo6....
1) The .pfper was given to produce the highest product quality.
2) The dim 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. nepeBeAMTe npeAnO)KeHMII, y'lMT"'Bali cl»YHK~MIO M 3Ha'leHMe
rnarona to have (CM. npMnO)KeHMe II,Ta6n. 2).
1) Cellulose fibers have the property to bond on other fibers.
2) Paper has become an integral part of the development of our

culture.
3) A singl~ sheet pulled from the pile will have a smoother surface. .
4) Each mill has to develop its own equipment based on the grades to

be produced and the types of raw material to be processed.
5) The amount of coating on the surface has to be metered to ensure

8

\.

that it is of the desired thickness.

lO.nepe.eAMTe npeAnO)KeHMJI, o6paUl,aJl BHMMaHMe Ha
naccM.HIo.i 3anor rnaronOB (CM. npMnO)Kelt..,e II, Ta6n. 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

sUflply system.
3)The rolls are driven by the wire passi,ngpver 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.

1l.npO'lMTaMTe M nepeBeAMTe 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
wa.ste;:>aper (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 veri expensive. And the blending of synthetic
fibers with cotton in clothing renders these rags practically useless to
the papermakers. Straw, sugar cane and other grasses are being used
in certain applications because they are sometimes more available or
have special properties needed in the final product.

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

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

12.0TBen.Te Ha BOnpOC....
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?

13.3aMeHMTe nponycKM Hy>KH"'M rnaronOM. nOCTaBltTe ero B
naccM8Hoi 4»opMe.

(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 ofthe fibers ...
6) The quality of the paper ... by the operations of cleaning and

bleaching.

14.3anonHMTe nponycKM Hy>KHWM no cMIt.cny npeAnoroM: for,
with, to, between, from, of, Into.
l) 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

raqs.useless.to the papermaker.
4) We group wood fibers ... two major categories: the hardwood and

"the softwood. . .
5) Long fibers contribute ." greater strength in the paper.
6) The choice ... virgin fibers and secondary fibers is made on two

points: strength and purity.

ls.nepeBeAMTe TeKCT nMCltMeHHOCO cnOBapeM.
Rheology is the study of stress-strain' relationships for rigid

materials or is the study of the viscosity behavior of liquids under
different shear (paspeaaaue) conditions. The rheology of the coating is
important and must be controlled so that the coating can be pumped
easily or flow under gravity and later be able to perform well under
different conditions of the coating application system.

Any pigment to be used in coating must be able to disperse in
water; it is also desirable that it have a low viscosity when dispersed
and allow the solids of the coating, to be raised as high as possible.
Many of the pigments are supplied in a 70% solids by weight slurry
(Macca cycneH31011o1) 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.

10
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YpoK3

1. BcnoMHMTe OCHOBHltle npaaana 'tTeHM~ fiyKBoco'teTaHlul AByx
rnaCHltlX • aHrnMMcKoM R:lWKe (CM. npMnO)l(eliMe I, n, 3).
npO'lMTaiTe cneAylOl1.\Me cnOBa MOfi,.RcHMTe MX 'ITeHMe.

sheet. cleaning, softwood, found, employ, qlue. treat, iaver.' exceed,
earth, header, coated, flood, amount, double, source.

- 2. BwnMwMTe M3 CnOBapJl cneAYIOl1.\Me cnOBa C TpaHcKpMn""Mei M
nepeBoAoM. 3anoMHMTe MX npoM3HoweHMe M3Ha'leHMe.

select (v.), pulp (n.),!,P4Iping (n.), groundwood_.(n.), common (a.), grade
(n.), .improve (v.), sole (a.), reason (n.), preterericejn.). waste (n.),
consideration (n.), resistance (n.), whiteness (n.). package (v.). opacity
tn.). printability (n.), tissue (n.). blend (v.),

3. npaBMnltHO npO'lMTaiTe MHTepHa""MOHanltHWe cnOBa M AaiTe
MX PyCCKMi 3KBMBaneHT. BltmMWMTe c nepeBoAoM
nOA'IepKHyYwe cnOBa. nOCMOTpMTe MX 3Ha'leHMe B cnoBape M
3anOMHlITeMX.

the process ['preuses]. to process ['preu,ses], sulphite ['sAlfaItl.
carton ['ka:t(e)nl. actually ['aek1fuelll. the industry ['Indestnl.
industrial [In'dAstnel], control [ken'treul], hydroxyl [hal'dnksIll.
adequate ['aedlkwlt].

4. nepeBeAMTe cYl1.\eCTBMTenltHWe, ofipa30BaHHwe C nOMOl1.\ltlO
CY~*MKCOB ~ty Hty), -ness : M O:lHa'talOw,Me HanaHMe
Ka'leCTBa.

versatility, property. possibility, purity, viscosity, qravity, opacity.
printability, uniformity. density.
whiteness. smoothness, brightness. thickness, newness, blueness.

5. OT AaHHltlX npMnaraTenltHlttX ofipa3yiTe H8pe'lMR C nOMow,ltlO
cY~*"I(Cil-ly. nepeBeAMTe MX.

usual, frequent, ready. large, essential, primary, considerable. partial,
original, sufficient.

6. npO'lMTaiTe M nepeBeAMTe cnOBOCO'leTaHMR.
pUbliq~pon grades, printing grades, writing grades, packaging
application, fiber sources, Kraft pulping operation, bleached softwood
kraft, different pulp types, annual growth rings.

7. nepeBeAMTe npeAnO)l(eHMR, otipal1.\aJl BHMMaHMe H8 3Ha'teHMe
rllarQ"a ~o follow - cne"OBaTIt bal.
1) The web of paper is trfmnied 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. nepeBeAIIITe npeAnO)l(eHMR, 06paLLl,aR BHMMaHMe Ha Hape'lMe
once - 1) HeKorAa: 2) oAHalKA"', OAMH pa3: 3) 3aMeHReT
COlO3101 if, when, yCMnMBaR MX 3Ha'leHMe.
1) With continuous refiners the stock is pumped through once.
2) It was assumed that the water could reach the surface easily and

had only be evaporated once.
3) Once ready for use pigment dispersions must be metered, blended,

screened, stored and pumped to the application system.
4) Once' the raw material has been selected we need to liberate the

fibers.
5) Once the chips are dumped inside the digester they build up

(cKaflflIABaTbcfl) 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. nepeBeAIIITe npeAnO)l(eHMR, 06paLLl,aR BHMMaHMe Ha
naccMBHIo.M saner rnaronoe (CM. npMnolKeHMe II, Ta6n. 3).
1) A typical pulp and paper mill is operated some 355 days per year,

24 hours per day, by a stuff of a few hundreds people. .
2) The decision is influenced by the drying capacity of the machine.
3) Unbleached groundwood and sulphite have been and are being

used in newsprint.
4) The composition of the coating is affected by the grades being

produced and the method of application.
5)The visitors were shown the world's most advanced production

line. .
6) Some papers are given either chemical treatment or coatings.
7)The steam is blown into the chip stream while the chips are being

loaded into the digester.

10.npO'lMTaMTe M nepeBeAIIITe TeKCT.

Liberation of fiber from wood (1)

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

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

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

12

sulphite. .
Unbleached softwood kraft is found in packaging applications, such

as sacks. bags and some folding cartons. where maximum strength and
water resistance are needed. Bleached softwood kraft is used in almost
all gra.des of paper because of its whiteness and strength. It is used
alone m some packaging grades but is generally blended with bleached
hardwood ~raft for improved smoothness, opacity and pri,ntabinty..

Sulphite pulps are generally whiter than.kratt in the unbleached
form and therefore have been used up to about 20% in the unbleached
form to add strength to newsprint. Bleached sulphite has been used in
tissue because the fibers can make a softer paper than kraft and in
printing papers because the fibers are purer and therefore give greater

c 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.OTBeTIaTe Ha BOnpOCIa'.
1) What grades of wood are treated by mechanical method of

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

mechanical method?
3)What grades of wood may be treated by ch~mical method of

puiplnq?
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 cornblnation of properties

. be produced? .

12.3anonHMTe rtponycKM Hy)l(HIoIM rnaronOM. nOcTaB"Te ero B
naccMBHoM 4»opMe.

(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.
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.HaMAMTe rnaron.... OT KOTOPIolX ol5pa30BaH'" cneAylOLLl,Me
CYLLl,eCTBMTenlaHIa.e.

disintegration, printing, publlcatlon, liberation, operation, difference,
consideration, application, resistance. combination.

14.nepe.eAIIITe TeKCT nMCIoMeHHO co cnoBapeM.
Fiber resources and fiber properties

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

Sel!l/Iose fibers are found in most living plants. These.fibers can be
separated and dispersed in water, and can therefore be deposited from
the water suspension in a random network. The polarity of water and

13
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YpoK4

Liberation of fibers from wood (2)

Between mechanical and chemical processes of liberation of fibers
from wood are the high-yield processes which use some chemical
treatment and some mechanical treatment to 1i6erate.;the, fibers. As
such, they have some of the advantages and disadvantages of each'
process - producing pulp that is not as strong as kraft or as bright as
groundwood. High-yield pulps give' a degree of stiffness and strength to
paper that make them ideally suited for use in corrugated container­
board manufacture. They can also be employed in some of the other
applications where unbleached kraft has been indicated. The name
"high . yield" indicat~s anot~er diffe~ence.between the pulpiJW:"
operations. Full chemical pulpmg operations dissolve the natural glue
(lignin) in the tree to liberate the fibers. The chemical reactions also
remove some of the cellulose, leaving us with a lower yield from the
pulping operation. Full chemical pulps may have a final yield of only
50% of the initial weight of the wood, whereas the mechanical pulps can
yield more than 90%. Yields from the combination processes fall
somewhere in between, depending on the extent of chemical treatment.

Another operation generally associated with pulping that reduces
the yield of pulping operations is bleaching. Bleaching can also be a

15

9.nepeBeAMTe npeAnO)l(eHMR,yotMTWBaR nepeBoA npMotaCTMM
(CM. npMnO:lKeHMe II, Ta6n. 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.

\.
lO.npootMTaMTe M nepeBeAMTe TeKCT.

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. .

8. nepeBeAMTe npM'IaCTHWe clJOpM'" OTcneAYIO~Mx rnarOlloB.
indicate - indicating - indicated - having indicated
dissolve - dissolving - dissolved - having dissolved
leave - leaving - left - having left
depend - depending - depended
associate - associating - associated
reduce - reducing - reduced - having reduced
design - designing - designed .

-th,CYclJcI»MKCOMc5. nepeBeAMTe cy~ecTBMTen"Hwe

03HaotalO~MMHa3BaHMe KaoteCTBa.
strength, width, length.

4. nepeBeAMTe cnoea, yotMT"'BaR OTpMl.4aTen"Hwe 3Ha'leHMR
npecIJMKcoB uno, ln-, lm-, de-, dis- •

unchanged, unbleached, disadvantage, to defiber, improper, untreated,
to dissolve. .- .

the presence of hydroxyl groups in the fibers make them bond to one
another through the hydrogen bond.. ~y selection of the paper source
for our cellulose fibers we can obtain the strength or sma,9t~n.e?sof

surface needed of different papers. Of course, one prime corisloeratloh
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.

2. BwnMwMTe M3 cnoBapR CJleAYIO~Me cnOBa C TpaHCKpMnl.4MeM M
nepeBoAoM. 3anoMHMTe MXnpoM3HoweHMe M 3HaoteHMe.

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.).

7. nepeBeAMTe npeAnO)l(eHMR, yotMTWBaR 3HaoteHMe cnOB: some
(KaK npanar.) - HeKoTopwMi (KaK HapeotMe) - HeCKon..KOi
same (KaK npMnar.) - TOT )I(e caM",M.
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. •

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

3.npaBHn"HO npOotMTaMTe MHTepHal.4MOHan"Hwe cnOBa.
B..tnMWMTe c. nepeBoAoM nOA'IepKHyT..,e cnese. nOCMOTpMTe
MX 3HaoteHMe B cnoBape M 3anOMHI1Te MX.

chemicals ['kemlk(a)lz). cellulose ['seljalaus], to design [dl'zam).
enzyme ['enzalm).· alkaline ['aelkelaml, degradation
[,degra'delf(a)n). complexity[kam'pleksah], base [bins).

1. BcnOMHMTe OCHOBH..,e npaBMna YAapeHMR B aHrnMMCKoM
R3"'Ke (CM. npMnO)l(eHMe I, n. 4). npO'lMTaMTe cneAYIO~Me

cnOBa M 061>RCHMTe YAapeHMe B HMX.
. fibrillation, difference, to promote, manufacturing, surface, property,

caliper, balance.
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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. ~!~I:hing has
little effect onthe .strenqth of the resultant paper, unless'tfle pulp is
bleached extensively or to very high brightness which can reduce
strength a little. The major reason for bleaching is its effect on the
whiteness or brightness of the paper.

II.OTBeT"Te Ha aenpec....
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?

12.3aMeHMTe nponycK" Hy)KHWM rnaronOM. nOcTaB"Te ero B
nacc"BHolii 4JopMe.
l)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.nepe.eA"TenMC"MeHHO co cnoBapeM. ,
'Wood is composed 'of cetlulostc 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
waif thickness, When the cell has grown to its full size. the living
material dies leaving a hollow cell or fiber. The fiber is essentially a
hollow tube connected to other fibers. These' fibers are used by the tree
to conduct fluids up to the leaves, where photosynthesis takes place.
and to carry back sugars to the growing regions of the tree.

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

YpOK 5

1. Bwn"wMTe ..3 cnOBapR cneAYIO~Me cnOBa CTpaHCKp..n......ei M
nepeBOAOM. 3anOMH"Te ..x npOMJHOweH..e M3Ha'teHMe.

stoc.k (n.), preparation (n.), include (v.), modification (n.), perform (v.),
cutting (n.), uniformity (n.), bonding (n.), ratio (n.). ensure (v.), mixing
(n.), device (n.l. layer m.). thin (a.), flexible (a.), fourdrinier (n.), web

,(n,), wire (n.), thickness (n.), roller (n.), subject (v.), SUbject (n.), dense
(a.).
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2. npaB..n"Ho npo't"TaIiiTe ..HTepHa......oHan..H...e cnOBa.
BwnMW"Te c nepeBoAoM nOA'tepKHyT"le cnOBa. nOCMOTp"Te B
cnoBape MX 3Ha'4eH..e M3anOMHMTe MX.

fibrillation [,faIbrI'leIf(e)n]. formation [n:'meII(e)n]. consolidation
[ken,s3II'deIf(e)n]. hydrogen ['haIdred3en]. ingredient
[In'gri:dIent).

3. nepeBeAMTe rnaronw, 06pa~aJII BHMMaHMe Ha MX CY4J."KC"'.
facilitate. oxidize, minimize. notify, recognize, integrate.

4. 'nepeBeA"Te cnOBOCO'teTaH"JII.
lightweight paper, stock preparation, fiber modification, single layer
paper grade. fiber damage.

5; nepeBeAMTe npeAnO)KeHMII, y'tMT"'BaR 3Ha'teHMe cnOBa result
(n.) - pe3yn"TaT, result (v.) - oGpaJOBaT..CJII B pe3yn"TaTe,
result in ;. npMBeCT" K, result from, .' filolT.. pe3yn"TaToM
('tero-To).

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

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

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

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

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

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

6. nepeBeAMTe np.. 'taCTHwe 4JOpMW cneAYIO~Mx rnaronee.
include - including - included - having included
perform - performing - performed
ensure - ensuring - ensured - having ensured
subject - subjecting - subjected.

7. nepeBeAMTe npeAnO)KeH..II, y'tMTIoIBaJII nepeBoA npM'4acTMIii
(eM. np..nO)KeH..e II, TaG'n. 5).
I) Paper is rough on the' surface being made of a random pile

(cxonneuae) of fibers. .
2)The measurement is made using a focused beam of light directed

toward the paper surface at an angle of lSQ
•

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. npOIf"TaMTe .. nepeBeA"Te TeKCT.

Stock preparation and paper making

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

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

• the proper mixing of the ingredients.
. During the process of papermaking itself, different forming devices

give the products their major physical difference. Single-layer paper
grades are primarily any lightweight, thin or flexible paper" or
~aperboard. 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 ot the web is again used on all
wades of pap~rand paperboard. The web is deposited on a forming
wire, or screening device at a thickness 'greater than the final thickness
of the product being produced. The web is pressed between rollers to
reduce the thickness, bring the fibers closer together to promote
bonding and remove water,

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

9. OTBeT"Te Ha BonpoC....
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 mixinq 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 ~re subjected to pressing?
9) What IS the aim of consolidation of the web?

10.3aMeH~Te npo~~cK~ HylKHOM np"lfacTHoM cbopMoM rnaronea.
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.

18
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J.

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

4) All grades of paper are subjected to ... amounts of pressing.
(to vary, to use, to develop, to form).

II.HaMA"Te B TeKCTe np"Mep... np..naraTen"H...x .. Hapelf"" B
cl»opMe pa311.. IfHIoIX cTeneHeM cpaBHeH"".

1.2.nepeBeA"Te TeKCT n"c"MeHHo co clloBapeM.
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
in~luded in the cellulose structure found in the fiber wall. These other
sugars are called hemicelluloses and are found in different deqrees 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 I differences in chemical composition are less important in
infh,ii:mCing paper properties than are the physical characteristics.

YpOK 6

1. B..m"W"Te ..3 CIIOBap" ClleAYIO~..e CIIOBa CTpaHCKp..n......eM ..
nerJE!BOAOM. 3anOMH"Te ..x npO"3HoweH..e .. 3HalfeH.,.e.

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. npaB"""Ho npolf"Ta"Te ..HTepHa......OHan..H...e cnOBa.
calendar ['kaelanda, 'kaelJnda]. agent ['eld3(a)nt]. cement
[sl'mentJ, substance ['sAbst(a)ns]. pigment ['pJgmant]. calcium
carbonate ['kaelslam] ['ka:b(a)neJt]. emulsion [I'mAIJ(a)n],

3. C nOMO~"1O CY~~"Kca -er (-er) OT AaHH"'X rllarOIlOB
o6pallYMTe cy~ecTB"Ten"HloIe co 3HalfeH..eM 'AeillcTBYIO~ero

n ......a. nepeBeA"Te ..x.
fill, digest, coat, wash, clean. feed, grind, chip, extract.

J,

4. nepeBeA"Te np ..naraTell..HloIe, YIf..TIoIBaR 3HalfeH ..e
CY~~"KCOB -ful (noIlO)l(MTen..Hoe KalfeCTBO) .. -less
(oTp......aTell..Hoe KalfeCTBo). '

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

5. np06fMlTaMTe II nepeBeAIiTe cnOBOCO&feTaHMlR. -----..-"

web modification, water resistance, mechanical surface treatment.
coating operation.

6. nepeBeA"Te npeAIIO)l(eH..", ylf"T"'Ba" 3HalfeH ..'e CIlOBa since
1) (adv.) - CTex nop; 2) (prep.) - c, noclle; 3) (cn - TaK KaK.
1) Since paper is made in water and since it is made of cellulose
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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 1800t h, when the first papermaking machine was invented,
the paper industry began to develop rapidly.

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

7. nepeBeA"Te np"'1aCTHble cl»OPMbl cneAYIOI14"x rnarono••
occur - occurring
apply - applying - applied
intend - intended
disrupt - disrupting
coat - coating - coated
require - requiring - required - having required.

8. nepeBeA"Te npeAnO)l(eH..JI. Y'l ..TblBaJi oco6eHHoCT..
nepeBoAa He3aB..CMMoro npM'IaCTHOro o6opoTa (CM.
npMnOJKeHMe II, Ta6n.6).
l)The rosin (KaHliIcPOJlb) 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 beinq the primary cooking chemical.
5) Opacity is expressed as a percentage, with the highest opacity

being 100%.

9. npO'l"TaMTe .. nepeBeA"Te TeKCT. '

Web modification

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

The most common modification operation is the use of the
c~lender 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
~ccu,rs ~efore calendenng, is surface sizing. The surface size is usually

pplled In thE7 paper machine after the web has been formed pressed
:~: nea~ly dned. The sizing materials are usually starch soluti~ns which
, applied as the web passed between two rollers. The sizing agent is
Jnt~nded to smooth the surface, it also increases the resistance of the
~~in~i~eg to water hand to be,ing disrupted by the forces created in the

press w en the Ink IS split between the paper and the

20

".

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 cpnverting operations.
Tissue paper, which do not need water resistance, will receive
mechanical surface treatment in the form' of creepina 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.OT.eTbTe Ha .onpoc....
.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 appliedfor 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.nepe.eAMTe npeAnO)l(eHIIIIJI. y....T....aJl pa3HIoIe cl»yHK"'....
np"'1aCT"JI II (Past Participle).
1)The thickness of the web was reduced by the rolls.
2)The thickness of the web reduced by the rolls was nevertheless

great enough. '
3)The sizing rnaterials 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.nepe.eAIIIITe CYl14eCT.IIIITe'n~H...e. 06'bJlCH"Te IIIIX 3Ha..eH..e,
..CXOAJI M3 3Ha'leH..JI cno.oo6pa3YIOUo\ero cycl»cI»..Kca.

usefulness, modification, treatment, user, resistance, papermaking,
quality.

13.nepeBeA"Te TeKCTn ..CbMeHHO co cno.apeM.
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 substantially smaller than the fibers. the coating operation
creates a surface that is smoother than uncoated surface and that has a
much finer pure structure. These two factors improve the printing
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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.

VpOK 7

1.BloInMWMTe M3 cnoBapR cneAylO~MecnOBa CTpaHcKpMn~Me" M
nepeBoAoM. 3anoMHMTe MXnpoM3HoweHMe M3Ha'leHMe.

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. npaBMnbHo npO'lMTaiTe MHTepHa~MOHanlaHlolecnOBa M AaMTe
MX pyCCKMM 3KBMBaneHT. BloInMwMTe nOA'IepKHyTlole cnOBa.
nOCMOTpMTe MX 3Ha'leHMe B cnoBape M3anOMHMTe MX.

hydroscopic ['haldrau'skaupIkl, eQyilibrium [,i:kwI'lIbnem,
,ekwI'IIbnam). confusion [kan'fju:3(e)n], reflectance [rI'flektensJ,
magnesium [maeg'ni:zIam). neutralize ['nju:tr(e)laIZ). disperse
[dl'spa:s].

3. nepeBeAMTe npMnaraTenlaHloIe, o6pa~aR BHMMaHMe Ha MX
CY4»cI»MKCbI -ai, -ry, -lc, -ous, -ent, -ant, oar, -lve.

different, important, typical, rotary, amorphous. basic, chemical,
expansive, synthetic, secondary, continuous, slmllar. extensive, porous.

-,"

4. nepeBeAMTe npMliaraTenlaHbU~~ Y'lMTblBaR 3Ha'leHMe
CY4»cI»MKca -ab1e (-ib'le, -uble) - cnoco6H......, nOAaeplKeHHIoIM,
nOAAalO~MMCR. .

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

5. nepeBeAMTe cnOBOCO'leTaHMR.
standard unit, paper strength, strength requirement, basis weight
calculation, basic sheet properties. light scattering potential, surface
area. '

6. nepeBeAMTe npeAnO>KeHMR, y'lMTbIBa" 3Ha'leHMe cnOlKHIolX
COlO30B either...or - MnM...MnM; both...and - M...M.
l)The burninq 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

th,e bark that produce both the bark and woody tissue.
5) By softening the chips with steam prior to refining both damage

and energy cost can be reduced.
6) Chemical methods for liberation the fibers use either softwood or

hardwood, or a blend of the two.

22

7. nepeBeAMTe npeAnO>KeHMR c repyHAMeM (CM. npMnOlKeHMe II,
Ta6n.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 mill will

produce the larger size sheet and ship it to the converter.
4)The thickness is often obtained by combining layers during the

forming process.
5) Mechanical methods for pulplnq and liberating fibers produce

slightly yellow paper.
6) Cutting the tree intoshorter sections makes it easier to handle it.

8. npo'lMTallTe M nepeBeAMTe 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 opl 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 weightand 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, pou~ds per cubic foot. or other
standard units. Calculation of these properties from the calliper and
basis weight requires ~trict attention to units. Density is used by some
as a prediction of paper strenqthsince bonding in the sheet increases
both strength and density.

9. OrBeTbTe He BonpOCbl.
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.nOA6epMTe HY>KHIolM TepMMH K AaHHblM onpeAeneHMRM.
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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11.3aMeHMTe nponycKM HY:lKHIolM npM'IaCTMeM. nepe.eAMTe
npeAnO)KeHMJI.
l)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.nepeBeAM1;'e. TeKCTnMCbMeHHo co cll08apeM.
The adhesive is needed simply to bind the pigment to the surface

of the web and to itself. There are many materials that can satisfy this
. need. Each adhesive will have its own special advantages and
. disadvantages when compared with the others; there are also

• slrriltarlties between adhesives. The adhesive is used at relatively low
level, generally as low as possible. The final dry coating is nota
continuous film, but rather a process structure of pigment particles
cemented together at their contact points by dry adhesive. If we upe 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. BbmMwMTe M3 cno.apR cneAYIOLI.4Me CnOBa C TpaHcKpMn",MeM M
nepeBoAoM. 3anoMHMTe MX npoM3HoweHMe M 3Ha'leHMe.

moisture (n.), content (n.). moisture content, range (n.), shift (n.), curl
(v.). wrinkle (v.). humidity (n.), tend (v.), noticeable (a.), felt (n.), wire
(n.), handle (v.).

2. npalMnbHo npO'lMTaiTe MHTepHa"'MoHalibH...e cnola M AaMTe
MX pYCCKMM 3KBMBaneHT. BwnMWMTe C nepeBoAoM
nOA'IepKHYT...e cncaa, nOCMOTpMTe MX 3Ha'leHMe • enesape M
Bb'y'lMTe MX.

molecule ['m)lIkju:l], introduction [,Intra'dl\kf(e)n] , separator
['separelta], hemicellulose ['hemi,seljeleus], commercial
[ka'me:f(e)l], identical [al'dentIk(a)l], nature ['nel11a], eguilibrium
[,ikwI'lIbnam, ,ekwI'lIbnam].

3. nepeBeAMTe cnOBa C npecj)MKcoM pre-, 03Ha'iaIOLI.4MM
npeABapMTenbHoe AeMCTBMe.

to presteam, predictable, predominant, to predetermine. preconverted.

4. nepeBeAMTe cnOBa C npecj)MKcoM reo, 03Ha'iaIOLI.4MM
nOBTopHOCTb AeMCTBMJI.

to recycle. to reuse, to remove, to refill, to resort, replacement, to
replentsh, reintroduction, recirculation.
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5. npo'llfTaliiTe If nepeBeAIfTe cnOBOCO'leTaHIfJl. ..,
felt side. wire side, handling difficulties, percent relative hurnldity, wire
screen.

6. nepe.eAIfTe npeAnO)KetlMJI, Y'lIfTWBaR 3Ha'leHMe cnOBa cause
(n.) - npM'IMHa, Aeno, cause (v.) - B... 3 ....~Tb, 3aCTalnATb:
l)The major cause of directionality is stretching ?f the paper In the

,direction of travel as it passe? 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.
S)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.

7. nepe.eAMTe npeAnO)KeHMJI, Y'lMTb••aJl 3Ha'leHMe cnOBa
because (cl.) - TaK KaK; because of (prep.) - M3-3~.
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.' .' . '11 h
3) Because. the sheet of paper is f~rmed on a wire screen, It WI ave

the imprint of the wire on one Side.
4) Bleached softwood kraft is used in almost all grades of paper

because of its whiteness and strength.
5) Because of large number of grades made it is difficult to group the

grade structure in a brief table. .
6) Because of the presence of lignin in the fiber the quality can never

be raised to the level of chemical pulp. . .
7) Tearing resistance is understood as a pot~ntial proble":! In the us.e

of paper, but because it is difficult to Simulate, testing for this
property is not easy. .

8; nepeBeAMTe npeAnO)KeHMJI, 06paLl.4aJl 'HMMaHMe Ha -ing
cl»OPMb. (CM. nplllnO>KeHMe II, Ta6n. 5, 7). ,
l)The hot liquor being pumped, it forces the cooler liquor towards the

outside edge of the digester.
2)The inclined screens allow w~ters and disper,sed 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. d . t th
4) Blowing steam into the chip stream as it is being toade In 0 e

digester helps distribute the chips.. .
S)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. npO~"TaMTe .. nepe.eA"l:e TeKCT.•

Basic sheet properties (2)

MOisture Content and Stability
The moisture content of the paper is also of great importance.

Paper normally has about 5% moisture: in it when dry, but that value
can range from 3% to 7% depending on the type of paper and the
material used in its manufacture. In some cases shifts in moisture
content within this range can cause the paper to curl, wrinkle, change
dlmenslons or lose strength and .can create other handling difficulties.
Since paper is made in water and since it is made of cellulose, which is

. highly hydroscopic, paper will take on water from the atmosphere or
lose it to the atmosphere if the two are not in balance. The paper should
therefore be made with a moisture content that will be in equilibrium
with the conditions where it will be used. Since paper will arrive at
equilibrium with the moisture in the air, the moisture content is
sometimes expressed as the percent relative humidity at which the
paper will be stable. The moisture content is normally measured by
drying the paper to constant weight at 100 C.
Felt and Wire Side

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

'I

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, arrivlnq),

l~.•nepeBeA"Te nMCltt!1eHHO co cnOBape"'.
Starches are the largest category of adhesives, because. they are

the most used and available in a wide range of grades. Although starch
can be obtained from many sources, most is made from com and
potatoes. Natural cornstarch is too high in viscosity to be used and must
therefore be converted in some way. The largest tonnaqe (xona-rec'rao)
is converted in the mill, prtrnarlly by the use of enzymes that shorten
the molecular chains, thereby reduc;ing viscqsity. Other chemical
modifications that also allow control of- viscosity and, in some cases,
even alter final coating properties can be made in.the mill. Starches can
also be purchased from suppliers in' a preconverted 'form, having
already been treated to mGdify the viscosity and usually also the,
chemistry of the starch molecule.

YpOK 9

1. BlomMw..Te M3 cno.apJl cneAylOw,Me cno.a c TpaHcKp..nu..eM ..
nepeBoAoM. 3anoMH"Te ..x npo"3HoweHMe .. 3Ha~eH ..e.

log (n.). hold '(held, held) v.), represent (v.), intermediate (a.), common
(a.), summarize (v.), contribute (v.), reduction (n.), sizetn.). break down
(v.), prevent (v.), damage (n.), spend (spent, sbent) v.); burn (v.), emit
(v.), pollution (n.), regulations (n. pl.), evaporation (n.).

2. nepe.eA"Te cncaa, o6pa3o.aHH...e c npe~"KcaMM

"36"'TO~HOCT" over-, super-, hyper-, ultra-, extra-, multi-, M
npe~"KcaMM HeAocTaTo~HoCTM under-, sub-,

- overcooked, oversize, multistage, suboperation, undercooked,
supercalendering, underestimate; suboptimal, overheating,
multicylinder, extraordinary.
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4. npO~"TaMTe .. nepe.eA"Te cnO.OCO'leTaHM,..
chemical recovery system, lignin molecule, basic buudtnq block
component, kraft liquor recovery system, highly unpleasant smelling
sulphur compounds, pollution regulations, groundwood process, lignin
reaction products, evaporation techniques, recovery boiler.

lO.OT.eTIoTe Ha .onpoclo'.
l)What moisture content does the paper have?
2) What does the moisture content of the paper depend on?
3) Why does the paper take the water from the atmosphere?
4) What moisture content must the paper have?
5)What is the wire side of the paper?
6) What is the felt side of the paper?
7) What sheet of paper is called two sided?

11.3aMeH"Te nponycK" Hy)l(H"'M" -ing 4lopMaMM .. nepe.eAMTe
npeAnO)l(eH..,..
l)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

26

3. nepe.eA"Te cno.a, y~ ..T....aJl
cno.oo6pa3o.aTenIoH...x ~neMeHTO••

contribute (v.), contribution (n.)
reduce (v.), reduction (n.)
pollute (v.), pollution (n.)
vapour (n.), evaporate (v.), evaporation (n.).

3Ha~eH .. e
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5. nepe.eA"Te npeAnO)l(eH"R, 06pal.1-'aR .H"MaH..e Ha cnoea
with (prep.) - e, which (pron.) - KOTOpla.M.
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.

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

6. nepe.eA"Te npeAnO>KeH"R~ y't .........aR3Ha..eH..e eno.a
number (n.) - ....eno, HOMep, a number of - P"A, HeeKOnlaKO.
l)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. rrepe.eA"Te npeAnO>KeH"R, y .. MT....aR nepeiaOA-ing ~OPM
(eM. npMnO>KeH..e 1I,'Ta6n. 5, 6, 7).
l)The sodium sulphide provides sulphur to react with the lignin

building blocks, making them more soluble.
2) Mechanical pulping can be achieved by grinding or refining.
3)The chips settling down through the digester. the liquor begins to

penetrate them.
4) Maintaining a constant load on the stone is important.
5) To determine the relative amount of cutting it is necessary to know

the consistency ofthe 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. npO'tMTaiTe .. nepe.eAMTe 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 tearsthe 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 full
chemical processes, kraft and sulphite, remove the fibers from the wood
by dissolving the lignin that holds then together in the ~ree. T.he
mechanical pulp will be weaker and less permanent and Will req~lre

more energy to produce, while the chemical pulp w.ill b~ the oppos.lte.
There are many pulping processes that use a cornblnatlon of chemical
and mechanical energy and produce pulp with interrnedlate properties.

Kraft pulping .
The Kraft pulping process has become the most common process

for the production of full chemical pulp. The .reasons are: I} ~he

strength of pulp, 2) the versatility of the process: It can handle a Wide
range of raw materials and 3) the ready availability of a chemical
recovery system.

The chemistry of the Kraft process can be summarized i~ t~e

following manner: the sodium hydroxide .co~tributes ~o .the r~ductl.O~ In
size of lignin molecules or breaks the liqnin down Into baSIC. bultdlnq
block components. The sodium sulphide contributes to the maintenance
of the desired pH level and helps to buffer the reaction of the caustic
with the wood to prevent or reduce damage to the pulp, The sodium
sulphide also provides sulphur to react with the lignin b~ilding blo~ks
making them more soluble. Both the caustic and SO~IU!!1 Sulph!de
contribute sodium ions which help in removal of the liqnin reaction
products from the wood. . . .

After the pulping operation, the spent cooking liquor IS removed
from the pulp and- burned to recover the cookinq chemicals. The .Kraft
liquor recovery system consists of first thickening the spent liquor
(black 1iquor-) through several evaporation techni~ues, and su~sequent

burning of the thickened liquor in the recovery bolter. The burning takes
place under both oxidizing and reducing ~tmospher,:!s. -

One of the disadvantages of the Kraft process IS that sn"!all amount
of highly unpleasant-smelling sulphur components are emitted. Kr~~
pulp mills have to control these emlssions. These emissions comply With
air pollution regulations.

9. OT.eT..Te Ha .onpoe....
1) How does the groundwood process remove the fibers from the

tree? . -, . ?
2) How are the fibers removed from the wood by chemic~1 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 dunng the Kraft

process?
6) What is the role of the sodium sulphide in the Kr~ft process?
7) What does the Kraft liquor recovery system consist of?
8) What is one of the disadvantages of the Kraft process?

lO.3aMeHMTe nponyeKM Hy)J(H..D4M -ing ~opMaM'" M nepe8eAMTe
npeAnO>KeHMR. I. .' , .

l)The lignin .., the fibers toqetheris dissolved by some che~IC~ls. ,
2)The sodium sulphide makes the suLphur t9 react With the lignin ... It

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

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

5) (smelling, making, holding, oxidizing, redudng, being emitted)

II.nepeBeAMTe TeKCT nMCIoMeHHO co cnoBapeM.
The Kraft process is. basically an alkaline cook, with sodium

hydroxide being the primary cooking chemical. The first alkaline process
was called the soda process 'an,d produced pulp by cooking chips in a
sodium hydroxide solution with a pH of about 12. The wood, when it is
cooked, will release acids into the cooking solution to reduce the pH
during the cooking process. The NaOH can enter into several different

. reactions with the wood. If the pH is decreased during the cook, the
result will be degradation of the cellulose and loss of pulp quality. This

• quality reduction can be counteracted by increasing the. initial caustic
concentration in the cooking liquor. However, too high a concentration
of NaOH at the beginning of the cook can also be harmful to the chips.
The solution to the problem was found through using sodium sulphite
(Na 5) which functions as a buffer or caustic donor.

YpOK 10

I. BIoInMWMTeM3 cnoBapR cneAYIO~Me cnOBa C TpaHCKpMnLl.Mei M
nepeBoAoM. 3aIJ.OMHMTe MX npoM3HoweHMe M 3Ha'leHMe.

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. npaBMnloHo npo'tMTaiTe MHTepHaLl.MOHanIoHIo.e cnOBa M AaiTe
MX pyCCKMi 3KBMBaneHT. BloInMwMTe nOA'tepKHYTlole cneaa,
nOCMOTpMTe MX 3Ha'teHMe B cnoBape M ....y'tMTe MX.

sulphur dioxide ['sAlfe] [daI':>ksaldJ, calcium ['kaelslem],
ammonia .[a'meunje]. operation [,:>p(a}'r~IJ(a)nJ, stationary
['stelfnan], period ['planad], suspension [sas'penf(a)n], sort
[s:l:tJ, sodium hypochlorite ['saudjam] ['halpa'kb:ralt).

3. nepeBeAMTe OAHoKopeHHlole cnOBa, MCXOAA M3 3Ha'leHMM
cnoBo06pa30BaTenioHiolx 3neMeHTOB.

cook (v.), cooking (n.), cooking liquor
dissolve (v.), solution (n.), soluble
burn (v.), burning (n.)
permanence (n.), permanent
similar (a.), similarity (n.).

4. nepeBeAMTe npeAnO>KeHMJI, y'tMT"'BaR 3Ha'teHMe cnOBa only
(a.] - eAMHcTBeHHloli (the only): (adv.) - TonIoKO.
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 b~t 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 falls.
5)The only technique of deinking at this mill is foam flotation.
6)T~e chemicals not only hetp to break up the paper, but also help to

disperse the ink. .
7) Groundwood and secondary fiber pulps -frequentty receive only one

stage bleach. " ,'~ . '.

5. nepeBeAMTe npeAnO>KeHM~. y~MTIoI~aJI 3Ha'leHMJI cneea
function (n.) -~YH'<Ll.MR, (v.) -AeMCTBOBaTlo, to be function of
- 3aBMceTio OT.' , , .

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

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

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

4) The wet strength agentJunctions 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.

6. nepeBeAMTe npeAnO>KeHMR, Y'tMTIoIBaR 3Ha'teHMe
MHoro~YHKL\M·oHanIoHoro. cnOBa "that" (CM. npMnO>KeHMe II,
Ta6n.15).
l)The properties of the SUlphite pulp are quite different from those of

the Kraft pulp.
2) Within each operation there are several parallel routes that may be

taken. ,
3)The fibers of the sulphite pulp make' paper that is softer and

smoother than that from Kraft pulps.
4) The 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 qroundwood,

7. nepeBeAMTe npeAnO>KeHMR, y'tMTIoIBaR nepeBoA MH~MHMTMBa

B pa3HIolx ~YHKLl.MJlX (CM. npMnO>KeHMe II, Ta6n. 8).
1) Many different forms of machines are used to produce different

grades of paper.
2)There are basically two results to be obtained from refining: cutting

and fibrillation.
3)The high yield process uses chemical treatment and some

mechanical treatment to liberate the fibers.
4) It is necessary to maintain a storage facility to ensure continued

operation.
5)To ensure a continuous flow of pulp for the subsequent operation it

is generally necessary for a mill to have several digesters.
6)To ensure a continuous flow of pulp is the main aim of the mill.
J)To heat the digester and to load 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. npO"'MTaMTe MnepeBeAMTe TeKCT.

Pulping chemistry and properties (2)

2. Sulphite pulping
The sulphite pulping process is. completely opposite to Kraft

pulping in some ways and similar if) 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 ligr;1in. The sulphite process uses
sulphur dioxide (SO ) dissolved in water to produce an acid condition to

. help break downthe.lignin.Ttle cdokingliquor is pressed by burning
sulphur in a controlled atmosphere to produce sulphur dioxide, which

• when dissolved in water forms a weak acid which will react with the
lignin. The reaction not only breaks the lignin into smaller parts, but
also forms molecules called lignosulphonic acids. These acids can be
dissolved from the wood.

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

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

9. OTBeT"Te Ha Bonpocloi.
l)What are the sulphite process and the Kraft process slrnilar in?
2) How is the lignin broken down during the sulphite process?
3) How is the cooking liquor prepared during the sulphite process?
4)Why is calcium replaced by sodium, magnesium or ammonia in the

newer SUlphite operations?
5) What are the properties of the sulphite pulp compared to the Kraft

putp?
6) Why is SUlphite pulp less favoured than Kraft pulp?

10.3aKOH"'MTe npeAnO)l(eH"R, y.....T...BaR HY)l(Hloie
OficToRTen"cTBa uen.. , ....pa)l(eHHloIe "HepMH"T".OM.
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,

"

,-

l)The sulphite process uses sulphur dioxide dissolved in water ....
2) The burning of the waste liquor can be controlled ....
3) Original chemicals can be used ....

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

11.3aMeHMTe nponycKM HY)l(HOIl np.....a(THoii cl»OpMOM.
npeAnO)l(eH"R nepeBeA..Te.' .
1) Sulphur dioxide when ... ~n 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)lf the pulping operation is .., by bleaching, the pulp is brighter than

Kraft pulp. ,
(followed, pulping, resultant, dissolved, thickened, being built).

12.nepe.eA"Te TeKCTn..CltMeHHO co cnoBapeM.
The coating mill has a separate department or area, where the

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

) storage tanks for these ingredients after they are prepared.

YpOK 11

1. BloInMwMTe M3 cnoBapR cneAylOUI,Me cnOBa c TpaHCKpMnL\..ell M
nepeBoAoM. 3anoMH"Te ..x npqM3HoweH..e .. 3Ha...eH..e.

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. npaBMn"Ho npo"'MTaMTe ..HTepHaL\..oHan ..Hwe cno.a M AaMTe
MX pyCCKMM 3KBMBaneHT. Bioin .. WMTe nOA...epKHYTIt.e
cncaa. nOCMOTpMTe MX 3Ha...eHMe B cno.ape M 3anOMHMTe MX.

tank [tael)kJ. mount[mauntJ. distributor[dJs'tnbjeteJ. condensates
[ken'denseJts]rotation[reu'teJJ(e)nJ. integral ['JntJgr(e)/],
chlorine ['kbrin], peroxide[pe·~ksald].

(' .
3. npO"'MTaMTe PRAIoi OAHoKopeHHloIx cnOB. nepe.eA"Te ..x,

MCXOAR M3 3Ha...eHMR cno.oo6pa30BaTen..HIt.x 3neMeHTO•.
charge (v.), discharge (v.)
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conclude (v.). conclusion (n.)
screen (n.), screen (v.), screening (n.)
steam (n.), presteam (v.), presteaming (n.)
dilute (v.), dilution (n.)
moist (a.), moisture (n.).

4., npolfMTaMTe M nepe.eAMTe cnO.OCOlfeTaHM". , . .
biological oxygen demand, chip bin, chip storage area, level filling, chip
stream, pulping operation. cooking room floor, liquor supply system,
chip distributor, moisture content.

5. nepe.eAMTe npeAno*eHlul, YIfMT...UR 3Ha'leHMe npeAnoro.
for - An", • Te'leHMe Mfrom- OT,M3.
1) All paper products 'are made 'from fibers which must be removed

from the raw materials. .
2) Following these simple steps may suffice for the ma.king 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.
6) The oldest machine for making lightweight paper is the fourdrinier.

6. nepel!leAMTe, npeAno*eHM", y'IMTb••a" oc06eHHocTM
nepe.oAa MHtI>MHMTM.a (CM. npMnO)l(eHMe II, TaGn. 8).
1}The mat is pressed and dried to complete -the transformation of

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

drum.
3)The deinking operation begins in the pulper with the selection of

the chemicals to be added there.
4)There is a need to modify the pt)ysical shape of the web to suit the

consumer's need by rewinding orsheeting.
5) Many forms of paper can be reused, but each requires a slightly

different treatment to be used effectively. ,
6) It is the goal of re'fining to break down the ordered structure of the

fiber, to expose more hydroxyl groups for bonding.
'..

the 'eook, the ?igester is emptied and refilled for the next cycle. To
ensure a continuous flow of pulp for subsequent operations, it is
g~nerally ,necessary fo~ 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.

~he Chips are delivered to the chip bin from the chip storage area
followlnq th.e ne~essary scre~i~g operations. When it is necessary to
charge, or fill a digester, the lid IS removed from the digester, the chute
pla~ed in position to fill it and the chips dumped into the digester. It is
deslra~l~ to use a ~hip 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
?f cold chips is put into cold diqester 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. OT.eTbTe Ha .onpoc....
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 pulpinq 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 distrlbutor?
7)What is the function of the presteaming operation?

9. 8 cneAYIO~eM P"AY HaM,q,MTe napb' enee, npOTM.ononO>KH"'X
no 3Ha&feHMIO.

to fill, to discharge, to empty, continuous, batch, to charge, hot, cold. to
ensure, to prevent.

7. npO'lMTaMTe M nepe.eAMTe TeKCT.

Batch pulpinq (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
d!gester. 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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, . 10.8 cneAYIO~eM PRAY HaMAMTe nap... cno. GnM:iKMX no
3HalfeHMIO.

to feed, moist. to remove, to load, wet, to displace.

II.nepe.eAMTe TeKCT nMCbMeHHO co cno.apeM.
The water used in the papermaking process becomes high in

bioloQical oxygen~em?!l)Q (BOD) and suspended solids and must be
treated before discharqe into a receiving stream (rivers, lakes etc.).
Water quality requlations restrict the pollutants that a mill can
discharge. Since raw, untreated wastewater from a mill normally far
'exceeds permitted levels of pollution, .as much as 90% of the pollutants
have to be removed before discharging, Naturally, the first step in
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controlling effluent discharge is to reuse as rnuj:;g,qf the wastewater as
possible. However there are limitations on ihte~nalreuse, so most mills
have extensive primary and secondary wastewater treatment plants.
Primary treatment consists of removing suspended solids by settling in
a clarifier. Secondary treatment to remove organic materials or BOD is
normally done by treating the effluent with oxygen in large basins. The
oxygen, along with bacteria, oxidizes the organic materials, thus
lowering the BOD.

YpOK 12

1. BlolnMWMTe M3 cnoBapR cneAylOU4Me cnOBa c TpaHcKpMn",Melii M
nepeBoAoM. 3anoMHMTe MX npoM3HoweHMe M3HalfeHMe.

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

additional (a.), accumulate (\I.), secure (v.), assoctate (v.).

2. nepeBeAMTe PRAIoI cnOB, ofipaU4aR BHMMaHMe Ha 3HalfeHMe
cnoBoofipa3ylOU4Mx ~neMeHTOB.

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 Iv.). addition (I'!'). additional (a.).

3. nepeBeAMTe cnOBOCOlfeTaHMSI.
chip structure, screen plate, digester wall. average chip size, sulphur
dioxide gas.

4. nepeBeAMTe npeAnolKeHMSI, YIfMTIo.BaSi 3HalfeHMe cnOlKHIo.X
COI030B: as well as - TaK lKe KaK, as IQng as - nOKa, as soon as
- KaK TonIoKO. ,'.
l)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.

S)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.
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5.'nepeBeAMTe npeAnolKeHMSI, YIfMTwBaSi oc06eHHocTM
nepeBoAa MH~MHMTMBa (CM. npMnolKeHMe II, Ta6n. 8).
1) It may be necessary to introduce steam to complete the blowing of

the chips from the digester.
2) ~he 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 ~s possible to bleach the qroundwood pulp to improve the

whlte~essof the paper to be produced.
S)Th,e first phase of drying operation is to raise the material to be

dned to the evaporation temperature.

6. npolfMTaliiTe M nepeBeAMTe TeKCT.

Batch pulping (2)

When the diges~er is filled, the chute is removed and the lid placed
on the top of the digester. ~he lid is usually a steel flange which is
secured ~o the top of the digester. The cooking liquor can then be
pumped Into .the diqester. Usually, however, there will be not enough
heat present In the liquor to ma~e the enti~e digester and load of chips
hot enough t? carry out t.he cookmg .operatlon. Therefore it, is necessary
to heat the digester a~d ItS load durinq the cooking process. Steam can
be used to. h~at th~ dlge~ter, however, the steam will dilute the liquor.
Therefore. It IS desl~able In many cases to resort (nplol6erHyTb K) the
external liquor heatmg. External liquor heating is accomplished by an
arr~ngem~nt of streen plates in the digester wall to allow the removal
of liquor Without los~ of a.ny of the ch.ips. The liquor is then pumped to a
heat e~changer, which Will heat the liquor to a desired temperature and
return It to the digester.
. During th.e cooking operation' the temperature in the digester will

rise to the desired degree andthen the heater will be cut off or stopped,
Increased temperature in the digester will cause the chips to give off
~te.am and o~her gases which will contribute to an increase in pressure
inside the digester. The pre~sure that develops in the digester may
become greater than that which would normally be associated with the
temperat~re due only to the steam pressure. This is especially true in
the ~ulp~lte pro~ess, where sulphur dioxide is present in solution in
cookl.ng liquor. Since sulphur dioxide is less soluble in hot cooking liquor
that In c~ld,. when the temperature of the cooking liquor is increased,
sUlph~r dloxl~e gas is r~leased and must be removed from the digester.
Sulphite pulpinq 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. OTBeTIoTe Ha Bonpoclo'.
1) How ~s ~he digester dosed 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 pulping

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

"8, J,13 AaHHoro pRAa nOAfiepMTe nap... enOB c npoTMBonOnO)l(HIo'M
3Ha~eHMeM.

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

9. J,13 AaHHoro pRAa nOAfiepMTe naplol cnOB, finM3KMx no
3Ha~eHMIO.

to carry out, to associate, to cut off, to realize. to stop, to relate.

10,nepeBeAMTe TeKeT meclIMeHHo co enoBapeM.
It must be remembered .that the main purpose of the cooking

operation is to cause the liquor to penetrate the chips, dissolve the
lignin and break down the chip structure. The liquor penetrates the
chips partially by capillary action, but also due to the pressure that
exists in the digester. As the cooking chemicals penetrate the chips.
they react with the lignin in the chip or in the fiber walls and also with
the cellulose in the fibers. If the C90king cycle is not allowed to last long
enough, the chips will not be completely cooked. If. on the other hand,
the cooking cycle lasts too long. considerable degradation of the fibers
will result. It is also possible than an overcooked pulp will become too
darkly colored. .

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

YpOK 13

1. BlolnMWMTe M3 enOBapR elleAYIOlL\Me enO"Ba c TpaHcKpMn~MeM M
nepeBOAoM. 3anOMHMTe MX npOM3HoweHMe M3Ha~eH ..e.

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. nepeBeAMTe PRAIo' cnoe, OfipalL\aR BHMMaHMe Ha 3Ha~eHMe

enoBoofipa30BaTenloHIo'x 3neMeHTOB.
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. nepeBeAMTe cnOBOeO'feTaHMR.
large mesh wire screen, batch type operation, pulp washer, waste liquor
furnace.
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.,

.,"

4. nepeBeAMTe npeAnO>KeHMR,Y~MTIo'BaR3Ha~eHMe Hape~MM:

therefore - n03ToMY, accordingly - eooTBeTcTBeHHo, however­
0AHaKO, furthermore - KpoMe Toro, thereby - TeM caMWM.
l)The softwood has longer fibers and therefore facilitates the

production of stronger paper.
2) However, the longer fibers of the softwood may also be larger in

diameter and thereby produce the paper that will be rough on the
surface.

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

4)The paper term "opacity" isan 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. nepeBeAMTe npeAnO>KeHMR, Y~MT"'BaR oe06eHHoeTM
nepeBoAa MHcj)MHMTMBHIo'X OfiOpOToB"(eM. npMnO>KeHMe II,
Tafin.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) Pulp mill operations are considered to operate 24 hr/day without

interruption. '

6. npO~MTaMTeMnepeBeAMTe TeKCT.

Batch pulping (3)

When it is time to finish cooking, the top lid of the digester is kept
in place maintaining the pressure inside the tank. The low valve on the
bottom of the digester can be opened and the pressure inside the
digester is then used to push or blow the cooked chips from the digester
through the pipe and into the blowtank. The combination of release of
pressure from the digester and impingement on the wall of the
blowtank breaks down the chips into individual fibers. As the chips blow
from the digester, it may be necessary to introduce steam to complete
the blowing of the chips from the digester or it may be necessary to add
waste cooking liquor to flush (CMbITb) 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 undesirable volatile
gases, the volatile gases will carry with them odors as well as
chemicals. The batch type operation of a blowtank that subjects it to
large blasts of pressurized chips has led to pollution problems and has
been one of the contributing factors to the conversion from batch to
continuous pulping by many industries.

The pulp goes from the blowtank through a screen to remove knots
and uncooked chips and on the pulp washer. The screen used in this
position can be drilled plate or a large-mesh wire screen usually
vibrated to facilitate passage of pulp and remove the oversize material
from the surface. The knots chips and uncooked pieces of wood

. removed from the stock on the screen can be either sent through the
digester again or used as a fuel in the waste liquor furnace.

7. OTBeTbTe Ha Bonpocbi.
1) How is the removal of the cooked chips carried out when the cook

is finished?
2) Where are the cooked chips blown from the digester?
3) What process takes place during the removal of the cooked chips

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

digester?
5) What did the blowtank represent originally?
6) Why' did many industries replace the batch pulping by the

.continuous pulping? .
7)Where doesthe pulp.go from the blowtank?
8) Where can the uncooked chips and knots be reused?

8. 3aMeHMTe nponycKM HY)KHbIM C110.0M M nepeBeAMTe
npeAI10)KeHMR.
1) ... on the wall of the blowtank breaks down the chips into individual

fibers. .
2)The spent cooking liquor ... through the pulp.
3) The volatile gases carry with them ... as well as chemicals.
4) The pulp goes through a screen to remove ... and on the pulp ....
5)The screen is vibrated to ... the passage of pulp.

(facilitate, knots, odor, washer, the impingement, drains).

9. nepe8eAMTe TeKCT nMCbMeHHO co C110BapeM.
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.ll of these functions.

YpOK 14

1. BbmMwMTe M3 CI10BapR cl1eAYIOw,Me CI10Ba C TpaHcKplln~Mei M
. nepe.oAoM. 3anoMHMTe M)( npoM3HoweHMe M 3HaoteHMe.

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. nepe.eAMTe PRAbI CI10B, 06paw,aR BHMMaHMe Ha 3HaoteHMe
cnoBoo6pa3o.aTel1bHblX 3I1eMeHTOB.

screen (n.), screen (v.), screenino'{n.), screener (n.)
rotate (v.), rotation (n.), rotary (a.)
locate (v.), location (n.)
mix (v.), mixture (n.), mixer (n.)
part (n.), partial (a.)
continue (v.), continuous (a.)
flow (n.), flow (v.), counterflow (n.).

3. nepeBeAMTe CI10BOCOoteTaHMR.
white water balance, waste treatment plant, typical stock washing
operation, rotary drum washer, drum surface, displacement washing,
counterflow washing principle.

4. nepe.eAMTe npeAI10)KeHMR, yot IITbIBaR pasaoe 3HaoteHMe
cl1o.a time - 1) .peMJli 2) paa,
l)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 tl:)e fiber.
4)The worker repeated the operatlonmeny 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

pulp.
8) The time, temperature and cooking liquor must suit the average

chip size in the digester.
9) It is impossible to form the entire web at one time and still keep the

layers separated.

5. nepeBeAMTe npeAI10)KeHMR, yltMTblBaR oco6eHHocTM
nepeaona MHcI»MHMTMBHblX 060pOTOB (CM. npMl10)KeHMe II,
Ta611.9).
1) Longer fibers are more likely to clump together and to cause wild

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

later.
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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 pulp used, they are
blended with stronger whiter grades.

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

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

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

6. npO.....Ta..Te .. nepeBeA"Te TeKCT.

Pulp washing

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

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

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

7. OrBeT"Te Ha BonpocbI.
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?
B)What is the aim of the counterflow washing?
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8.""3 AaHHoro pJlAa nOA6ep"Te napbl cnoB, 6n..3K..x no
3Ha...eH.. IO.

spent liquor, stock, counterflow, waste liquor, countercurrent, pulp.

9. ""3 AaHHoro pJlAa nOA6ep"Te naplol enOB, npOT"BonOnO>KHblX
no 3Ha..eH.. IO.

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

10.nepeBeA"Te TeKCT n"C"MeHHO co cnoBapeM.
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 (gpdl
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. Bbln..W..Te ..3 enOBapR eneAYIOU4..e enOBa C TpaHCKp.. nL\..e" ..
nepeBOAOM. 3'-nOMH..Te ..x npO"3HoweHMe .. 3Ha..eH..e.

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. nepeBeA"Te PJlA'" cnOB, 06paU4aJl BH"MaH..e Ha 3Ha...eH..e
cnoBoo6pa30BaTen..Hblx 3neMeHTOB.

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. nepeBeA"Te eaeseec..eTaH"JI.
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. nepeBeA"Te npeAnO)l(eH"JI, y.....T..IBa,. 3Ha...eH.. ,. Hape.....1l III
npeAnoroB out - adv. - Hapy*y, 3aBepweH..e Ae"CTB..JI;
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out of - prep. - M3, off - 3aBepWeHMe AeiCTBMJI: run off ­
y6e)KaTb, BblTeKaTb, give off .,. BblAenJlTb, BblnycKaTb, cut off -.
npepBaTb.

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.

> s. nepeBeAMTe npeAnO)KeHMJI, 06pall.\aJl BHMMaHMe Ha rnaronbl
"should" II "would" (CM. npMnO)KeHMe II, Ta6n. 10, 11).
l)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 prestearnmq

would take place in the digester.
3) If a load of cold chips were put into a cold digester and steam werQ.

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 reclaimed for reuse in the

'manufacture of white paper, the ink would be removed by some
cleaning operation. . "

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

6. npOIfMTa"iiTe II nepeBeAMTe TeKCT.

Continuous pulplnqfk) .

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

The chips are brought to the digester area chip storage through
the screening operation. Screening and maintenance of chip moisture
must be performed for continuous digester operations the same as for'
batch digester operation. The need to control the cooking time and
temperature is the same for continuous operation as for batch
operation. The time in the digester is controlled by the flow rate of chips
in the digester. At the point where the chips leave the chip bin they are
put under a low to medium pressure by using steam to blow the chips
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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 filled
with chips) passes across an opening where liquor is pumped in. The
liquor pushes the chips out of the pocket and carries them on towards
the digester. Then the chips are forced out and carried up to the chip
separator at the top of the digester. The separator separates the chips
from the liquor. The liquor being used at this stage is full-strength
cooking liquor.

7. OTBeTbTe Ha BonpocbI.
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. 3anonHMTe nponycKM MH4»MHMTMBOM rnaronOB M nepeBeAIITe
npeAnO)KeHMJI.
1) The continuous digester is fitted with some methanism ... the

. continuous introduction of chips.
2)The chips are pressed ... them into the presteaming vessel.
3) ... the chips in contact with the steam is important.
4) The liquor ... is full strength cooking liquor.

(to be used, to control, to allow, to have).. /

9. nepeBeAMTe TeKCT nMCIoMe,HHO co cn08apeM.
As the chips are fully cooked they can be washed in the same

digester by the introduction of washwater through the inside pulp or
through strainer plates in the bottom of the digester. Enough water is
introduced at the bottom of the digester to force the water up through
the chips and out of the spent liquor strainers mentioned previously. It
is possible to use hot water in these washers to maintain the
temperature and pressure that was used in the cooking time. It is also
possible to use cooler water to reduce the temperature of the chips as
they settle toward the bottom of the digester. It is therefore possible to
operate a continuous digester such that chips enter the top of the
digester at temperatures greater than 100 C, then, by removing liquor
to the heaters and pumping the hot liquor back into the digester, the
temperature may be raised to about 160 C, where it is held through the
cooking zone.
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YpOK 16

1. BblnMwMTe M3 enoBapR eneAYIOw,Me enOBa e TpaHeKPMnu,MeM M
nepeBoAoM. 3anoMHMTe MX npoM3HoweHMe M 3HaoteHMe.

pile (n.), extend (v.). removal (n.), introduction (n.), settle (v.). make up
(v.), add (v.), penetrate (v.), depend (v.), ring strainer (n.), replacement
(n.). remain (v.), edge (n.).

2. nepeBeAMTe pRAIo' enOB, 06paw,aR BHMMaHMe Ha 3HaoteHMe
enoBo06pa30BaTenloHIo'X 3neMeHTOB.

make (v.) - making (n.) - made (a.), make up (v.)
penetrate )v.) - penetrating (a.) - penetration (n.)
depend (v.) - dependence (n.) - independent (a.)

. place (v.) - place (n.) - replace (v.) - replacement (n.)
extend (v.) - extension (n.) - extensively (adv.)

• introduce (v.) - introducing (a.), introduced (a.) - introduction (n.)
move (v.) - remove (v.) - removal (n.).

3. nepeBeAMTe enOBOeOlteTaHMR.
chip separator, liquor pump, ring strainer zone, heat exchanger, make
up stock, screening operation, worldmarket demand, liquor

replacement.

4. nepeBeAMre npeAno.eHMR, yotMTblBaR 3HaoteHMe enOBa as
1) (ej.) - KorAa, T~ KaK; 2) (adv.) - KaK, as to ~ oTHoeMTenloHo
1) A paper property .that affects the value of the paper as
ccommunicatio.n medium is its opacity,

2)There is no industry standard as to which side of the paper is
always the smoothest or which waythe 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 tor-paper expands and as the demand
for wood grows, alternative fiber sources become more important.

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

5. nepeBeAMTe npeAno.eHMR, yotMTlolBaR 3HaoteHMe cneaa onee
(adv.) _ 1) KorAa-To, MHorAa; 2) eny.MT AnR yeMneHMR
eOlO30B if - eenM, when - KorAa.
1) Once the chips are into the digester, they form a large pile of chips

extending from the bottom to the top.
2) All the operations the beater once performed still must be carried

out by its replacement.
3) Once the material to be dried has been raised to the maximum

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

function.

6. nepeBeAMTe npeAno.eHMR, yotMTblBaR 3HaoteHMe rnaronOB
"should", "would" (eM. npMno.eHMe II, Ta6n. 10. 11).
1) If too much downward flow were allowed, enough stock would not

46

be drawn out of the top.
2) If superheated steam were used, it would first be cooled to the

condensation temperature.
3) Satur~te~ steam should be used so that the latent heat of

v~ponzatlOn of water can be obtained and used to heat the web
4) Fibers have a stro.ng tendency to clump together and would m~ke

very lumpy paper.lf they were not diluted to below 1% consistency.
5)The cell~lose IS. highly hydrosc~pic. Therefore the paper should be

made .wl.th moisture content In equilibrium with the conditions
where It IS used. .

6)!f 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. npOotMTaMTe M nepeBeAMTe TeKeT.

Continuous pulping (2)

. O~ce 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
t~ 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 t.he ~ottom of the digester. At the same time we are pumping
the pu!plng Ii~uor through the chips. The liquor is pumped in through a
collection of pipes comi9g down the center of the digester.

. The make up liquor will be added at the top of the digester to
compensate, for ~he liquor that is removed by the chip separator and
retur,ned to th~ liquor pump. As the chips settle through the digester
the I~quo~ beqlns to penetrate them. The rate of reaction between th~
cooking hquor ,and the chips depends upon the temperature.
. Th.e cooking zone follows the first ring strainer zone, where the
liquor IS pumped out through the heat exchanger to increase its

. temperature ~nd then pumped back ~to the digester. This kind of liquid
replacemen~ IS used very extensively in continuous digesters.

. :h~ chips, as you remember, are not removed with the liquor, but
r.emaln I~ the digester. settling slowly towards the bottom. The hot
liquor being. pumped in forces the cooled liquor towards the outside
edge where I~ IS removed to the ring strainer located around the outside
edge of ~he digester. The hot chips an~ liquor then settle slowly through
the cooking zone and any other liquor IS not pumped in or out.

\ 8. OTBeTbTe Ha Bonpoebl.
1) What ~oes the static amount of chips in the digester depend on?
2) H.ow 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 ~s the liquid replacement carried out in the digester?
5) How ISthe cooled liquor removed?
6) What.do the hot chips and liquor do in the cooking zone?
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9. 3aMeHMTe nponycKM rnaronOM, nOCTa.bTe ero • -Ing ~opMe.

npeAnO>KeHMJI nepeBeAMTe.
I} In the digester the chips form a pile ... from the bottom to the top.
2)The liquor goes through a collection of pipes ... down the center of

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

them.
4)The rate of reaction between the cooking liquor and the chips ...

upon the temperature, it is necessary to keep it high and equal.
S) (depend, come, settle, extend).

10.C nOMOU4blO AaHHb.X CY4»4>MKCOB 06pa3yMTe
cy~ecTBMTenbHb'eOT AaHHb'X rnarono•• nepeBeAMTe MX.

-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.nepeBeAMT~ TeKCT nMCbMeHHO co cnoBapeM.
Pulp from a continuous digester may already have been washed, but

it still requires some form of screening operation, similar to that. used in
the batch-type cooking process, to remove any oversize chips that were
not completely digested or knots that may have been carried into the
digester.' '

In order to supply the large tonnages (KOJl~'ieeTBo) that are required
by the paper industry, continuous digesters tan be very large machines.
If th"e tonnage requirement of the mill is great enough, it becomes,
!1e.cessa~ to operate.mor~ than. one diqester. In the continuous digester
It I~ 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. BcnoMHMTe npoM3HoweHMe M 3Ha14eHME! cneAYIOU4Mx cnea,
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 (\1.~, soften (v.), reduce
(v.). bar (n.), raise (v.), clearance (n.),

2. nepeBeAMTe PRAb. cnOB, Y14MTb.Ba"
cnoBo06pa3YIO~Mx 3neMeHTOB.

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. np014MTaMTe M nepeBeAMTe cnOBOC014eTaHMJI.
waste liquor, disc refiner, water extraction, fiber damage, energy cost,
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high yield process, high yield pulp, groundwood process, stone
groundwood.

4. nepeBeAMTe npeAnO>KeHMJI, 06paU4a" BHMMaHMe Ha
cnOBOC014eTaHM" with respect to 14TO xacaercs,
OTHOCMTenbHO, in terms of - c T014KM 3peHM".
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) T~ere 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. nepeBeAMTe npeAnO>KeHMJI, 06paU4aJl BHMMaHMe Ha -ing
4»OPMbI 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 important when

determining the relative amount of cutting.
4) Sodium hydroxide can cause discoloration of the fibers

necessitating to restore the colour of the fiber.
S}Having Jnstalled 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.
7}The first step in controlling effluent discharge is to reuse, as much

of white water as possible. l' ,

6. np014MTaMTe M nepeBeAM'Te TeKCT.

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 long time, there has
been extensive activity in this field in recent years, the reason was the
energy cost. The groundwood process may produce a high yield pulp,
but also requires a lot of energy. Full chemical pulping operations may
operate on the energy obtained from burning waste liquor and bark and
not require any outside energy.

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

49

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



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. OTBeTIoTe Ha aonpec....
1) What is the difference in efficiency of the operation between

chemical and mechanical pulps?
2) Are there many varieties of high yield process in the paper

industry?
3) What approach to enumerating the pulp process can be taken?
4) How is the refiner mechanical pulp produced?
5) How is the TRMP produced?

8. 3anonHMTe nponycKM HyJKHlolM cnOBOM. nepeBeAMTe
npeAnOJKeliMR.
1) ... of mechanical and chemical processes .., .
2) The original ... of thewood used in the mechanical process is high.
3)The chemical process ... much chemicals.
4)The energy obtained from burning ... and ... is used in chemical

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

(applies, yield, waste liquor, differs, bark, weight. removes).

9. nepeBeAMTe TeKCT nMCbMeHHO co cnoBapeM.

Fibers that have been liberated during the process of pulplnq 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.
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, YpOK 18

1. BblnMWMTe M3 cnoBapR cneAYIOU4Me cnOBa c TpaHCKpMnl4Melii M
nepeBoAOM. 3anoMHMTe MX npoM3HoweHMe M 3Ha'teHMe.

lead (v.), ~oak (v.), p~essurize (v.), replacement (n.), filler (n.), boxboard
(n.), medium (n.). stiffness (n.), flute (v.), refiner (n.), treatment (n.),
corrugated (a.).

2.nepeBeAMTe PRA'" OAHoKopeHHbix cnOB, YltMTblBaR 3Ha'teHMe
cnoBooGpa3ylO......Mx 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. nepeBeAMTe cnOBOCO'teTaHMR.
refiner chemical mechanical pulp, soak period, high yield pulp, short
low-temperature cook, hard wood chips, secondary wastewater
treatment plant.

4. nepeBeAMTe npeAnOJKeHMR, y'tMT"'BaR 3Ha'teHMe. cnOBa
function (n.) - ~YHKI4MR, function (v.) - AeliiCTBoBaTIo, to be
function of - 3aBMceTio OT.
l)The two functions of a dryer can be satisfied by the use of a steam

joint (.napoBo~ Y3eJ1). .'
2) Different bleaching operations with. sodium hydroxides, peroxides

etc. are classified as oxidiZing bleaches. But there are other
bleaches which function in the opposite manner with redLlcing
agents. '\ .

3) The dryers felt functions to hold the web tightly agall1st the surface
of the dryer. .'

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

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

5. nepeBeAMTe npeAnOJKeHMR, oGpaU4aR BHMMaHMe Ha
nOAltepKHyYloIe cnOBa.
1)~ the penetration of water into the web~ 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 result in a certain amount of fiber shortening.
6) Because of diversity of grades it is not easy to describe the

manufacturing process by grades.
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6. nepeBeAMTe npeAnO)l(eHMJI, 06paU4aJl BHMMaHMe Ha CTeneHM
cpaBHeHMJI npMnaraTenloHblx M HapeotMiiI (CM. npMnO)l(eHMe II,
Ta6n.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.
5) High yield pulp is not as strong as kraft and as bright as

groundwood pulp.
6)The finer the particles the better the gloss obtainable from the

coating.
7) Most mills have extensive primary and secondary wastewater

treatment plants.

7. nepeBeAMTe npeAnO)l(eHMJI, 06paU4aJl BHMMaHMe Ha pa3Hble
MeCTOMMeHMJlB ~YHKI4MM cnoB03aMeHMTeneM.
l)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 rnaterials used for the pulping arevprirnarily 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. npOotMTaMTe M nepeBeAMTe TeK,CT.

Hiqh-yieldpulptz]

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

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

Most of the high yield pulps are being used as replacements for
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groundwood. and are being used with little or no t)leaching. Some of the
TMPs are being used as a filler in boxboard, but o,oly in one or two mills.
The properties of these pulps are close to those O'f groundwood, but are
necessary variable and dependent on the actlJ'al process used. The
N~SC .has been the pulp of choice for corruaating medium using
primarily .ha.rdw~od chips, spent liquor and lignin' to give the paper its
characterlstlc stiffness after it has been fluted (rocjlp~poBaTb) and is
assembled into corrugated board.

9. OraeTIoTe Ha Bonpoclo'.
1) What are the methods using chemical treatm.ent 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?

10.3anonHMT8 nponycKM HYJKHIoIMM np",ot.CTHblMM ~opMaMM
AaHHIo'X rnarenee.
1) Many different processes ... to a variety of puilPS are possible.
2)The use of pressurized soak brings as to a f~mily of process ... as

high yield pulps.
3) Most of the high yield pulps are ... ails replacements for

groundwood.
4)This process uses '" liquor and lignin to give 9tiffness to the paper.

(to know, to spend, to lead, to use).

11.n~peBeAMTe TeKCT nMcloMeHHo co cnoBapeiM.
Fibers come in many sizes and shapes frO'm different types of

trees, but the predominant fibers used to devel~P strength in paper,
technically called 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 cellulose. It is known
also that the cellulose is created as a result of pho,tosynt\:letic activity in
the tree leaves. But cellulose found in the fiblt-rs is not immediate
product of photosyhthesis. Cellulose is made in thfl'? individual cells from
~ugars generate9 by photosynthesis and transptJrted to the cells or
fibers by other fibers in the tree. The cellulose rrflolecules are formed
inside the fiber and are deposited on the lnslde' of the cell wall by
leaving material inside the cell.

YpOK 19

1. BloInMWMTe M3 CnOBapJl cneAYIOU4Me cnOBa ~ TpaHCKpMnl4Meiil M
nepeBOAOM. 3anOMHMTeMX npOM3HoweHMe '" 3HaoteHMe.

secondary fiber (n.), accomplish (v.), web (n.), coi9t ing (n.), complicate
(v.), ink (n.), receive (v.), process (v.), detiber (v.) . pulper (n.). content
(n.), consistency (n.), rely on (v.), rubbing (n.), te&r (tore, torn) (v.), fit
(v.), soap (n.), foam (n.).

2. nepeBeAMTe PJlAbi OAHoKopeHHIo'x cnoB, yootMTblBaJi 3HaoteHMe
cnoBo06pa3YIOU4Mx :tneMeHTOB.
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fiber (n.). defiber (v.l, defibering (rn.)
complicate (v.), complicating (a.), a:omplicated (a.)
rub (v.), rubbing (n.)
coat (v.), coating (n.), coater (n.) .
separate (v.), separation (n.), sepalr.able (a.), Inseparable (a.)
pulp. (n.), pulp (v.), pulper (n.), pulJlllng (n.)
ink (n.), deinking (n.),

3. nepeBeAMTe cnOBOCO'leTaHMul.
cellulose molecules, several ceiliulose chains, conveyor belt. solids
content.

4. nepeBeAMTe npeAnOMetttt"l, Y'I ..TIo.8all oc06e~HocTM
nepeBoAa6eccolO3HIoIX nJD"AaTO'IHIoIX npeAnoMeH.... (CM.
np..nO)l(eH..e II, Ta6n. 12). .' .
1)The separation of the web iinto fibers IS complicated by v.ano~s

chemical treatment and croatings the paper may receive In

processing. ' .'d
2) All the operations the beater" once performed stili must be carne

out by its replacements. .
3) The sheet of the machine Iss very important as IS th~ effect the

application system may have on the surface ~f the coatinq.
4) Were the coater to be installred on the machine, the unwind would

be eliminated. '" .
5) Should the starch fill some voids in the web, It could slow the

penetration of water into the web.
. '

5. nepeBeA..Te npeAnO:lKeH""" 06paU4a"BH"MaHMe Ha CTeneHM
cpaBHeHM" np.. naraTenIoHIoI»C M Hape'l .. 1iiI (CM,' np..nO)l(eHMe II,
Ta6n.17).
l)The most common mechaniccal pulp is gro~n~wood.
2)Hardwoods give us fibers ttnat help to f.1l In the sheet ?f .paper

making it smoother, more opiaque and usually better for printlng.
3)Wood fibers can be obtained in almost as many forms as there are

types of trees. '. '.
4) The most common and oldesrt method of internal sizing is With rosin

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

6. nepeBeA"Te npeAnO)l(eHM"" y'lMTIoIBa" 3Ha'leH..e cnOBa either
(pron.) - n1060M; either ... OIT. (cj.) - ..n.. ... ~nM. .
1) If the web with a high rnmisture content IS ~ressed either too

quickly or with too much pressure, the flow rate Incr~ases.
2) Either theory will suffice to explain the fiber shortening that occurs

with low consistency refining ..
3) If we want to increase the flow rate from the ~eadbox, we can

either increase the head in ttne box or make the slice ~maller. .
4)The kraft process is called also sulphite process. EIther name IS

proper and both refer to the same pulping operation.
5) In either case the fibers must be separated first before any further

treatment is carried out. .
6) The pulper can be operated iin either a batch or a continuous mode.
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7. npOIf..TaMTe .. nepeBeA"Te 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 pulpinq wastepaper is simply separation of the web or
sheet into its individual fibers. This is complicated by various chemical
treat":!ents and coatings the paper, may have received in processing
and, If the paper has been printed, the printing ink could cause
difficulties. The removal of the ink is considered as a separate
treatment called deinking. In either case, the fibers must be separated
first before any further treatment can be carried out.

The most common device used to defiber secondary fibers is the
pulper. This device is loaded with water and then with dry wastepaper,
usually from a conveyor belt. Enough wastepaper is added to bring the
solids content (called consistency) up to at least 5% to 6%. The higher
the consistency the better because the machine relies on a certain
amount of 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 bedesigned 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. OTBeTIoTe Ha Bonpoclo'.
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. 3aMeH"Te nponycKM HYJKHOM rnaronloHoM 4»opMoliiI.
l)The separation ot 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.nOA6epMTe napw cnOB c npoTMBOnOnO)l(HlolM 3HalfeHMeM M3
cneAylOw,ero pRAa.

to reject, to form, to simplify, to break down, to accept. to complicate.

11.nepeBeAMTe TeKCT nMCIoMeHHO co cnoBapeM.
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
I' .

• the smallest of these threads called a micelle strand we find several
cellulose molecules which pass through regions of high and low order.
Not all the molecules need to be included in all the ordered regions, and
some of the molecules may even extend from one strand to another
being part or perhaps several such strands. The micelle strands are
organized into larger strands called fibrils.

YpoK20

1. BwnMwMTe M3 cnoilapR cneAylOw,Mecno.a c TpaHcKpMn""Mei M
nepeBoAoM. 3anoMHMTe MX npOM3liOWeHMe M 3HalfeHMe.

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. nepe.eAMTe PRAw OAHoKopeHHwx cnOB, YlfMTlolBaR 3HalfeHMe
cnoBoo6pa308aTenioHiolx 3neMeHTOB.

use (v.), (n.), reuse (v.), (n.). user (n.), usable (a.), unusable (a.)
clean (v.), cleaning (n.), cleaner (n.) "
wash (v.), wash off (v.), washing (n.), washer (n.), drum washer (n.)
sort (v.), (n.), sorting (n.)
contaminate (v.), contamination (n.)
adhere (v.). adhesive (a., n.).

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

4. nepe.eAMTe. o6paw,aH BHMMaHMe Ha ~YHK""MIO MH~MHMTM8a •
npeAnO)l(eHMM.
l)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.

S. nepeBeAMTe npeAnO)l(eHMR, 06paw,aR .HMMaHMe Ha ~YHK""MM

-Ing ~OPM 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. npOlfMTaiTe M nepe.eAMTe TeKCT.

Deinking operations

If printed paper is reclaimed for reuse in the manLlfacture of white
paper, th~ ink must be removed by some form of cleanlnq operation. If
the paper is coated and the ink is adhering only to the coating, the ink
can simply be washed off the paper. In most cases, however, the
process is not so simple. The deinking operation actually begins in the
pulper with the selection of the chemicals to be added there. The
chemicals will not only help to break up the paper but may also help to
disperse the ink and remove it from the fiber. Most deinking operations
use different types of washing equipment along with special chemicals
to disperse the ink and make it easier to remove. The washers may be
simple drum washers like those used in the chemical pulping and
bleaching operations. More frequently the 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 us~able

type can cause considerable difficulty. The inclusion of some plastics of
pressure-sensitive adhesives in wastepaper can make it practically
unusable.

57Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



7. OT.eTIoTe Ha 80npocw.
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. nepe.eAMTe npeAnOJKeHMJI, ofipal1.\aJl .HMMaHMe Ha
nOAllepKHYTIo.e cno.a.
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 b.ecause of its low cost and

availability.
3) Photosynthetic activity in the tree leaves results into creation of

the cellulose.
4) Bleaching has little effect on the strength of the resultant paper

unless the pulp is bleached extensively.
5)AII the waste paper that is made during start up and that results

from any breaks can be reprocessed into paper.

9. 3aMeHMTe nponycKM HyJKHoi rnaronloHoM cl»OpMOM.
l)The ink ... only to the coating.
2) All the chemicals ....
3) The ink ... by the foam and ... from the fibers.
4)The waste paper ....

(is to be sold; adheres, is collected, is removed, were removed).

10.nepeBeAMTe TeKCT nMCIoMeHHO co cno.apeM.
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 speciflcefly, of the fibrils in
which the hydroxyls are located. . ..

Water plays an essential role in bringing the hydroxyls together.
The polar water molecule is attracted to the hydroxyls and, as it
evaporates or is forced from the sheet, draws the fibrils (or fiber parts)
together and aligns the hydroxyl groups for binding. However, unless
the fiber has been treated properly, the hydroxyls cannot be moved as
needed. The increased mobility comes from a combination of increased
fiber flexibility allOWing the fibers to collapse when dried and exposing
of fibrils from the fiber surface.

YpOK 21

1. BcnoMHMTe npoM3HoweHMe M 3HalleHMe cneAYIOl1.\Mx cnOB.
npOBeploTe BaWl' 3HaHMJI no cno.aplO.

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. nepeBeAM"e PJlA'" OAHoKopeHH"'x cno., yll ..T....aJl 3HalleHMe
cnoBoofipa3YIOl1.\MX ~neMeHTOB.

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. nepeBeAMTe cnOBOCOlieTaHMJI.
chlorination stage, high yield process, extraction stage, lignin
molecules, water suspension, rotary drum washer.

4. nepe.eAMTe npeAnOJKeHMJI, YIIMTblBaJi 3HalleHMe cnOBa
"function"•
l)The function of the headbox is to deliver a ribbon of stock to the

wire at uniform dilution thickness and speed.
2)The dryer felt functions to hold the web tightly against the surface

of the dryer to introduce heat transfer.
3)The function of the process in bringing the fibers together to

promote bonding is of great importance.
4)The dryer functions to dry the web and to modify it.
5)The size of the holes of the wire is a function of the mesh size, the

style of weave.
6)The ability of a sheet to hide the printing on the backside is a

function of the sheet's ability to scatter the light.

5. nepeBeAMTe npeAnOJKeHMJI, ofipa....,.aJl BHMMaHMe Ha cl»YHKLlMM
MHcI»MHMTMBa I' MHcI»MHMTM.HIt.X 060pOTO••
l)The digester is filled with the raw material to be cooked.
2)The polyuronic hemicelluloses appear to be completely removed by

the reaction involved in the sulphite pulping process.
3)The unbleached SUlphite pulp was found to be partially adapted to

industrial papers.
4) In the alkaline processes a higher temperature has to be applied to

bring about a separation of the lignin and cellulose.
5) If the pump is to be used in the manufacture of cellulose

derivatives, further treatment is used to remove them.
6)The technique of paper manufacturing is reported to have been

brought by a prisoner of war in Samarqand.
7) The organic acids make it necessary to have sufficient.alkali

present to neutralize partially these acids to prevent darkenmg of
the wood due to acid hydrolysis.

6. npOliMTaMTe III nepeBeAIIITe TeKCT.

Bleaching (1)

Both full chemical pulping operation and the high-yield processes
leave the pulp too highly colored to be used in making pap.er.
Unbleached groundwood and sulphite have been used and are bemg
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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 bleached to a high brightness, it is common to use a strong
pulping cook to deliver a purer pulp to the bleaching operation. The
removal of impurities also indicates the need for washing as integral
part of the total bleaching sequence. The pulp is normally subjected to
washing after bleaching sequence to remove both the spent liquor and

. the impurities.
Bleaching operations primarily depend on chlorine and chlorine

compounds. Depending on the conditions of use and the need of the
pulp, chlorine is used in at least 3 different forms. Chlorine gas
dissolved in water to a pH of about 2 is used as a common first stage of
bleaching. The dissolved chlorine gas reacts with lignin remaining in the
pulp and creates a lignin acid. which can be dissolved from the pulp in
subsequent stages. The pulp will be washed following this chlorination
stage and then sent to what is called an extraction stage. The
extraction is accomplished by using a strong solution of sodium
hydroxide. powerful enough to have a pH of about 12. The sodium
hydroxide breaks down the lignin molecules and removes them from
the fibers. .

7. OTBeT"Te HaaonpoCIoI.
1) What kind of pulp is left after full chemical pulping operation?
2) What are the functions of bleaching?
3) What is an integral part of bleaching?
4) What chemicals are used for bleaching?
5)What chemical is used at the first stage of bleaching?
6) What treatment does the pulp have after the chlorination stage?
7) What treatment does the pulp have after washing?
8) What chemical is used for the extraction stage?

8. nepeBeA"Te npeAIIO)l(eH.. SI, 05pa~aSl BH"MaH ..e Ha
nOA..epKHYTwe CIiOBa.
1) The major reason for bleaching is its effect on the whiteness of the

paper.
2) Extensibility of the paper is important fi2r bag and other packing

papers for obvious reasons.
3) To dilute the same 2% stock to the 0, 5 consistency requires the

addition of lSOt. of water or a volume equal to 3 umes the original.
4)The most common~ 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).B..Qth 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~ increasing the possibility of
disruption of the surface.

9. 3anonHMTe nponycK" Hy)l(HOM rnaron"HoM 4»OpMOM.
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).

lo.nepeBeAMTe TeKCT nMC"MeHHO 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. BcnoMHMTe npOMJHOweitMe M 3Ha'4eH..e cneAYIOU4Mx cnOB.
npoBeploTe BaWM JHaHMSI no cnoBaplO.

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. nepeBeA"Te PSlAW OAHoKopeHHwx cnOB, y....T..IBaSi 3Ha..eH..e
cnoBo05pa3ylOw,Mx 3I1eMeHTOB.

observe (v.), observer (n.), observation (n.)
bright (a.), brightness (n.)
bleach (n., v.), bleaching (a.), bleached (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. nepeBeA"Te cnOBOco..eTaHMSI.
excess water, peroxide stage, bleach tower, multistage bleach
sequence.
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....

4. nepeBeAMTe npeAnO)l(eHMfI, o6paw,afl BHMMaHMe Ha
MeCTOMMeHMe it (CM. npMnO)l(eHMe 2, Ta6n. 16).
1) Bleaching not only improves the whiteness of the pulp, it improves

the permanence of that whiteness.
2)As the chips flow from the digester, it may be necessary to

introduce steam to complete the blowing of the chips.
. 3) It is these short non-fibrous cells with content of tannin and related

organic materials that are sources of the dark colour of the bark.
4) Most modern mills find it convenient to rebuild their machine

without breaking off the production.
5) It is only recently that deinking with peroxide has been successfully

carried out on a commercial basis.
6) It was the new engineer who could start up the production.
7) It is this versatility, 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. nepeBeAMTe npeAnO)l(eHMfI, o6paw,afl BHMMaHMe Ha rnaron to
follow - cneAOBaTIo 3a.
1) Each bleach is followed by a wash.
2) The pulp becomes yellow colored following the chlorination.
3) The peroxide stage of bleaching is followed by the chlorine dioxide

stage. '.
4) Following dilution to below 1% consistency the stock is sent

through screeners.. - ._ . . .
5) The wash toltowlnq each bleach will raise the brightness to a fairly

good level.

6. nepeBeAMTe npeAnO)l(eHMfI, o6paw,afl BHMMaHMe Ha cnOBO
both (pron.) - o6a; both... and (conj.) - KaK... 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 chemical pulping operations and the high yield processes
" leave the pulp too highly colored.

4) The web is heated from both sides alternatively. "
5) Water and waste paper are added to maintain both the level of the

stock in the tank and the consistency of the stock.

7. np014MTaiTe M nepeBeAMTe TeKCT.

Bleaching (2)

It is hard for a casual observer do believe that chlorination and
extraction are truly bleaching operations. The pulp will become yellow
colored following the chlorination and brown c~lored following the
extraction. Washing is necessary after extractton 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 bleaching with hypochlorite will not improve the
brightness enough to justify the cost. Peroxide bleach is therefore a
common bleach stage used at this point. The peroxide has the
advantage of providing better permanence and the pulp bleached with
a final peroxide stage is less likely to yellow later. Another bleaching
chemical that has become quite popular is chlorine dioxide. Chlorine
dioxide can be used early in the bleaching sequence to help in
purification or it can be used as a final bleach stage to give the pulp
good. permanence. It is common for highly bleached pulps to be
subjected to several stages of bleaching. A common sequence for high
brightness pulp would be: chlorination,. extraction, hypochlorite,
perhaps another hypochlorite and either peroxide or chlorine dioxide.
Washing stages would be inserted between each bleach and at the end.

8. OrBeTIoTe Ha Bonpoc....
1) What colour is the pulp after chlorination and extraction stages?
2) What is the aim of washing and bleaching operations?
3) Whatchemicals are used for bleaching operations?

9. nepeBeAMTe npeAnO)l(eHMfI, o6paw,afl BHMMaHMe Ha CTeneHM
cpaBHeHMfI (CM. npMnO)l(eHMe II, Ta6n. 17).
l)The most popular wires are woven;
2) The softwood generally have longer fibers which contribute to the

greater strength in the paper.
3) The largest obstacle in increased use of wastepaper is the cost of

collecting and sorting it.
4)The surface of this paper is as smooth and uniform as is prescribed

by the standard.
5)The more is the cost of the paper the better are its properties.

lO.3anonHMTe nponycKM Hy)l(HOi rnaronloHoi "'opMoi.
1) The pulp ... brown colored following the extraction.
2)The impurities ... by washing.

- 3)The remaining bleaching operations ... toward removing color.
4) Each bleach the brightness to a good level.
5) The peroxide better permanence of the brightness.
6) Highly bleached pulps ... to several stages of bleaching.

(are subjected, becomes, are oriented, are removed, provides,
raises).

11.nepeBeAMTe TeKCT nMCIoMeHHO co cnoBapeM.
Subsequent bleaching stages are normally carried out at high

consistencies. The higher consistency reduces the amount of dilution of
the chemical, allowing less chemical to be used, and "the further saves
energy .by eliminating the need to heat excess water. The peroxide
stage is specially suited to high consistencies because the peroxide can
still function well when released as a gas in the bleach tower. Not all
pulps are bleached with multistage bleach sequences. Groundwood and
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secondary fiber pulps frequently receive only a one-stage bleach of
either hypochlorite or peroxide. Secondary fibers are gene~ally. pure
enough not to need the purification possible with a ~o~b~na.tlOn of
chlorination and extraction. Groundwood has too much lignin rn It to be
subjected to chlorination and extraction.

YpOK 23

1. BcnoMHMTe npoM3HoweHMe M 3Ha14eHMe cneAylOLL\MX cnOB.
npoBepbTe BaWM 3HaHMJI no cnOBaplO. . ..

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. nepeBeAMTe PJlAIoI OAHoKopeHHbix cnOB, 05paLL\aJl BHMMaHMe
Ha 3Ha14eHMe cnoBo05pa3YIOLL\MX JneMeHTOB.

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.)
grin9 (v.). grinding (n.), gr(nder (n.) "
fine '(a.). refine (v.). refining (n.). refiner (n.)
solid (a.), consolidation (n.)
ready (a.), ready (v.), readily (adv.),

3. nepeBeAMTe cnOBOC014eTaHMJI. . ' . .,
sequential unit operations, stock preparation, energy mtenstve Indus~ry,

purchased energy consumption, fiber distribution. cross-machine
direction, wire guide roll. . '

4. nepeBeAMTe npeAnO>KeHMJI, 05paLL\aJl . BHMMaHMe Ha
npM14aCTHloIe 4»OpM.... .
1)The sulphite process consists of the digestion of wood rn an

aqueous solution containing alkali-earth bisulphites.
2) Free Jignosulphonic acid may be formed which causes a black cook

resulting from the hydrolysis of cellulose. .
3)The data obtained indicated that the physical pro~ertles of p~lps

manufactured from wood treated with liquors havrng a chemical
ratio of 6 to 1 have optimum strength properties.

4) Both reactions proceed rather rapidly, the fir~t le.ad·rng to the
formation of an equivalent quantity to hydrochlo~1C aCid: .

5) The chlorine stage is followed by bleachrng WIth sodium
hypochlorite and finally with chlorine dioxide. .

6) The coating operation may be performed on th~ paper machrne,
with the coater being an integral part of the machrne:

7) The temperature increasing, the rate of evaporation rncreases.
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5. nepeBeAMTe npeAnOJKeHMJI, 05paLL\aJl BHMMaHMe Ha CnOJKHloIe
COI03... In order to - 14T05... , with respect to - OTHocMTenbHo. in
terms of - c TO'lKM 3peHMJI.
1) Formation indicates the overall uniformity of the sheet with respect

to fiber distribution.
2)The basic theory of drying can be discussed in terms of a

combination of drying rate, temperature and moisture content.
3)As discussed with respect to machine direction, the increase of the

thickness of the sheet will be greater in the cross-machine
direction.

4) This roll is used in order to press down loose fibers. make the top
surface a little flatter and possibly to put a watermark on the
paper.

S)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. np014MTaMTe M nepeBeAMTe TeKCT.

Summary (1)

Now let us summarize brief knowledge of the pulp and paper
mamifacturing 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 otthe
final product determine, which operation must be used to make each
product, From this point to the end of the process every step will have
an impact on the final properties of the product.

The industry can be divided into a series of sequential unit
operations (aranu npo1013BOAcTBa) that lead to the formation of the
product. Within each operation there are several parallel routes that
may be taken. For example. the first unit operation. the pulping, deals
With liberation of fibers. The logs may go to the sawmill, the chipper or
the grinder. Each will produce separated fibers. but the quality of the
fibers from each one will be different. Different route require different
degree of treatment. Groundwood pulp made by simply grinding logs
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
arid-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 ~f

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. OTBeTbTe Ha Bonpocbl.
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. nepeBeAMTe npeAnO)l(eHMR, 06pa~aR BHMMaHMe Ha
nOA..epKHYTloIe cneea.
nonce the web has been warmed, the temperature may go as high

as 200 C.
2) It is desirable to have some means of removing condensate

created during the presteaming phase from the digester.
3) In order to warm the web and prevent localized overheating of the

web, the temperatures of the first dryer are usually around 65 C.
4)While comparatively young trees may have smooth and thin bark,

that of old trees is typically thick.
5) Because of large number of dryer cans the arrangement of the web

is sometimes vertical.

9. 3aMeHMTe nponycKM Hy)l(HOM rnaronbHOM ~opMoi.

l)The fibers .., from the raw material.
2)The industry ... into a series of sequential uni-toperations.
3) Onemay ....different routes within .each operation.
4) Chemical pulps .t, much treatment.·
51Refiners the fibers physically.
6) Blending in the area of stock preparation.

(modify, are removed. take, is included, is divided, require).

10.nepeBeAMTe TeKCT nMCbMeHHO co cnoBapeM.
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
~nergy required is self generated from fuels such as spent pulping
liquors and woodwaste. As a result it uses less fossil fuels and other
forms oJ 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. BcnoMHMTe npoMJHOWeHMe M JHa..eHMe cneAYIO~Mx cnOB.
npOBepbTe BaWM JHaHMR no cnoBaplO.

tre~t (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. nepeBeAMTe PRAbl OAHoKopeHHbix cnOB, Y.. MTIoIBaR 3Ha..eHMe
cnoBo06pa3YIO~Mx JneMeHTOB.

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 tn.). determined (a.)
change (n.), change (v.), changing (a.l, changed (a.)
blend (v.). blending (n.),

3. nepeBeAMTe cneaccc..eTaHMR.
actual paper or paperboard manufacturing, separate unit operation,
excess pulp, final pulp uniformity.

4. nepeBeAMTe npeAnO)l(eHMR, Y.. MTIoIBaR oc06eHHocTM
nepeBoAa CnOBOJaMeHMTenei (CM. npMnO)l(eHMe II Ta6n. 14
15). " ,
l)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 enerqy from cooling the steam is very small
compared With that obtamed from the condensation of the steam.

4)The pressure that develops in the digester may become greater
than that which would be associated with the temperature due only
to the steam pressure. '

5) Since the paper must be dried in one pass around the dryer it is
necessary to supply additional energy above that provided by the
dryer can.

5. nepeBeAMTe npeAnO)l(eHMR, Y.. MTIoIBaR JHa..eHMe MOAanloHIoIX
rnaronOB (CM. npMnO)l(eHMe II, Ta6n. 4).
1) In some regions of the world where the winters are severe the mill

must be able to stockpile several months worth of wood.
2) Saturated steam should be used so that the latent heat of

vaporization of water can be obtained and used to heat the web.
3) If the grade of paper being made on the paper machine is to be

changed, the mixture of stock being prepared must be changed
first.

4) It should be noted that about 60% of the bleached pulp made in
Northern America is used on-site to make paper and paperboard.
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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. npO'lMTaMTe M nepeaeAMTe TeKCT.

Summary (2)

The fourth set of operations. web modification. is generally found
or performed on the paper machine. but is easier to treat as a separate

. unit operation. Some machines may include none of these modification
operations while others may have several. The most common of these

, operations improve the paper for printing by making the surface
smoother and more resistant to water or ink. This unit operation
includes surface modification and physical modification of the paper
web.

It is common for some of the operations to be performed by
separate manufacturing units or even by different companies. Some
plants exist primarily to produce pulp performing only selection of raw
materials and liberation of fibers. However, most pulping operations are
operated in conjunction with a papermaking operation. The pulp plant
may also produce' excess pulp which it sells to paper mills some
distance from the forests. It is necessary for the pulp mill to be near the
trees, but the paper mills need only to be near water and shipping.

The second and third unit operations (stock preparation and ­
papermaking) are almost always found together since papermaking
requires blending and. in most cases. refining. The web modifications
are frequently found on the paper machine. One notable exception is
pigmented coating which can be performed at a separate site.

The final group of operations, converting operations. is most likely
to be separated from the papermaking operation. with the exception of
tissue and folding boxboard for packaging grades. The location of the
converting operation is determined by the relative costs of shipping raw
materials and finished products, the speed with which products mustbe
produced or changed and many other economic factors.

7. OTBeTbTe Ha aonpocb••
1) Where is the web modification performed?
2) What is the aim of web modification7
3) How are different operations of papermaking performed?
4) Where is the converting operation performed?

8. nepeaeAMTe npeAnO)l(eHMR, o6pa~aR aHMMaHMe Ha
nOA'IepKHYTb.e cnOBa.
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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J

3).QygJQ the presence of lignin the papers do not have any degree of
permanence and yellow easily.

4) Because of their smooth texture felt pieces were used to produce
handmade paper.

S) In this~ 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. nepeBeAMTe npeAnO)l(eHMR, o6pa~aR BHMMaHMe Ha
rnaronbHb.e KOHCTpyK""MM.
1) A paper that is more or less resistant to the penetration of liquids is

said to be sized.
2) Sodium bicarbonate has been found to be the most desirable alkali

to employ for this purpose.
3)The nylon Is used in blends with cellulosic fibers, the latter serving

the dual purpose of making the paper cheaper and imparting
strength to the wet web.

4) In spite of the fact that pulp has been made over 7S 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.

lo.nepeBeAMTe TeKCT nMCbMeHHO co cnoBapeM.
A typical mill produces 1000 tons/day of product although the

capacity of mills can vary from 50 to over 3000 tons. Each of the
operations involving wood chips or fiber is essentially hydraulic in
nature and involves a sequential application of chemical. dilution water.
mechanical energy or thermal energy. Sometimes this is followed by a
reaction vessel with long residence time (BpeMR 06pa60TKliI). 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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nPHnO>KEHHH
npl1nO>KeHl1e I

KoppeKTMBHblM cl>oHeTMKo·opcl>o~nM'feCKMM KypC

I. 1. "'TeHMe cornaCHIo.X 6yKB

1. np014MTaMTe cnoea, Y14MTIo.Ba" oco6eHHocTM 14TeHM" 6YKBIo'
"g".

1) g [d3] nepen e, l, y

engine, damage, vegetation, sludge, agent, hydrogen j

2) g [g] nepen a, 0, u, cornaCHblMIII

gomme, investigate, groundwood, regard, regulation, significant,

HO: gear [gIaJ;

3) npO'iIllTaiilTe cnoaa c 6YKBOCOyeTaHllleM "ng". 06paTI1Te
BHIIIMaHllle, 'iTO B KOHl.\e cnoaa "g" B 3TOM 6yKBOCO'ieTaHl1l11 He
YIIITaeTOI.

strong, dewatering: recycling, spreading, refinihg.

2 np014MTaMTe eneaa, Y14MTIo.Ba" oco6eHHOCTio 14TeHM" 6YKBIo' "c",

1) c [s] nepen e, i, y

cut, carry, locate, continuous, lack;

3) ch [tf)

chip, discharge, bleach, change;

4) ck [k] B cnoaax rpe-recxoro npOIIICXo>KAeHI1~

technology, chemistry, mechanical, characteristic;

5) ci [f] B 3aYAapHoM cnore nepen rnacHoiil

special, efficiency, commercial, appreciable.
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3. np014MTaMTe cnoea, Y14MTIo.Ba" oco6eHHocTM 14TeHM" 6YKBIo' "t".

1) ti [f] B 3aYAapHoM cnore nepen rnacHoiil

initial. ratio, potential;

2) -tion [f(a)n] (cYcPcPl1KC cvuiecraarensaoro) B 3aYAapHoM cnore

suction, application, combination, section.

4. np014MTaMTe enOBa, rAe 3BYK rtf] BIo.pa>KaeTCR no-pa3HoMY·

1) ch

chain, channel;

2) -ture

moisture, feature, saturated.

5. np014MTaMTe cnoaa, rAe 3BYK IT] BIo.pa>KaeTCR no-pa3HoMY·

1) sh

ash, flash, furnish;

2) ti B'3aYAapHoM cnore nepen rnacaoa

stationary, essentially. function;

3) ci nepen rnacHoiil

ancient, especially, species;

4) -sion [f(a)n] nocne cornacaoa

reversion, conversion, compression:

5) -sure [fa] nocne corriacaoa

pressure.

6. np014MTaHTe cncea, rAe 3ByK [3] BIo.pa>KaeTC" no-pa3HoMy.

1) -sure [3a] nocne YAapHoli1 rnacuoa

measure, enclosure;

2) -slon [3(a)n] nocne YAapHoiil rnacHoli1

71Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



precision, corrosion, provision, conclusion;

3) s [3] nocne YAapHoliI rnacHoliI nepen -ual

usual, visual;

4) g [3] a cnosax eppaHlly3CKoro np0Io1CXO)KAeHIMI

regime, prestige.

7. CpaBHMTe npoM3HoweHMe 3BYKOB

HO:

B HeKoTopblX cnosex nOA YAapeHlo1eM a [ae] ~ B OTKpblTOM cnore:

management, manufacture;

2) oTKpblTbl1il cnor: a lerl

rate, basic, grade;

3) 3aKpblTbl~ error c nocnenyiouiea 6yKBoIiI "r": a + r [a:]

th [e]

ethyl
growth
worthy

th [0]

further
although
within

bark, dark, compartment;

4) oTKpblTbl1il cnor c nocneAYIOll.\elil 6YKBoIiI "r":
a + r [Ea]

8. npO'lMTaMTe cnoae, B KOTOplt.X 6yKBa "5", KaK npaBMno,

'IMTaeTCR Me)l(AY rnaCHIt.MM [Z] M Me)l(AY rnaCHIt.M M
COrnaCHIt.M M B Ha'lane cneaa [5]

result. to use, enterprise, desired

HO:. ecrs cnoaa, rae S [S]101 Me>KAY rnaCHblMIo1

increase, useful, case, base.

I. 2. ~TeHMe rnaCHIt.x 6YKB

rnacHafl '1: 6e3 6YKabl'?nocne -- C6YKao~"r" riocne-·----~

._ 6Y~Ba---lrnacHo~ ._. ,,~~a~~.o~. _- __. ~
i 3aKPblTblillEKPblTbiLii ; 3aKpblTblill ! OTKPblTbl1il I

cnor cnor 1. cnor ' cnor ,
! . a ma~-- 'name[eI] '.1~~![i:l:I~_,~,Cmaorer'eIE[~--i
~-- ~~-o ,~-=.+ not [J] no'te-[a!!]=- _ .' nor21_

. e i met [e]n.Ll'T'lettlLl : h.e.r li3.:l - I here [Ia] !
.u __ ~iJ:)lJ..tl~ , .....t'!l:l.ute [ju:] burn [a;] ~"_cureJlual__ '
i/y i pin [I] nine [aI] girl [[a:] I tire [ala] .

____l.ID'Q,l!L ji'pe Iarl myrtle [a:] , tyreJala]

1. npO'lMTaMTe cncaa, Y'IMTIt.BaR pa3Hoe 'ITeHMe 6YKBIt. "a" B

3aBMCMMOCTM OT TMna cnora.

1) 3aKpblTbilil cnor: a [ae]

rag, stack, handle.
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area, prepare, various.

2. npO'lMTaMTe enoaa, Y"MTIt.BaR paaaoe 'ITeHMe 6YKBIt' "e" B

3aBMCMMOCTM OT TMna cnora.

1) 3aKpblTbilil cnor: set lel

vessel, spend, territory;

2) OTKpblTb,1iI error meter Ii:]

equal, acetic, intermediate;

3) 3aKpblTbilil c nocnenyiouiea 6YKBoIiI "r": term [a:]

service, detergent, fertile;

4) OTKpbITblLii c nocnenyiouiea 6YKaolil "r": sphere [Ia]

material, interfere, inherent.

3. npO'lMTaMTe cncse, Y'IMTIt.BaR pa3Hoe 'ITeHMe 6YKB «i/y» B

3aBMCMMOCTM OT TMna cnora.

1)3aKpblTbiLii cnor: fit [I]

timber, mix, print;

2) oTKpblTbl1il error: drive [aI]

hydroelectric, fiber, arise, piping;

3) 3aKpbITbilil cnor c nocneAYIOll.\eill 6YKBoIiI "r": birch [a:]
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......

fir, circulation, dirt;

4) OTKpblTblLii cnor c nocnenyouiea 6yKBoLii "r": require [ala]

desirable, prior;

-4: npO'lMTalhe cnoea, Y'IMTIo.BaJi pa3Hoe '1TeHMe 6YKBIo' "0" B

3aBMCMMOCTM OT TMna cnora.

1) 3aKpblTblVi cnor: cost [:>]

softwood, log, bottom;

2) oTKpblTblLii cnor: stone [au]

process, zone, soda.

HO: 0 [A] B xoxue cnosa nepen m, n, v, w, th

3) ton, cover, become.

HO: 0 [u:] nocne r, I, m

removal, improve;

4) 3aKpblTbrVi cnor c nOCJle,QYIOll.\eLll6YKBoLil "r": form [J:]

shortage, sort, force;

5) OTKPblTblLll cnor c nocnenyouiea 6yKBOLil "r": core '[:>:]

store, therefore, storage.

5. npO'lMTaMTe cnoaa, Y'lMTIo.BaJi paauoe "'TeHMe 6yKBIo' "u" B

3aBMCMMOCTM OT TMna cnora.

1) 3aKpblTblLll cnor: cut [A]

pulp, drum, pump;

2) OTKPblTblLii cnor: cubic [ju:]

value, reduce;

3) 3aKpblTblLll cnor c nocnenyiouiea 6YKBoLii "r": curve le.l

occur, further, burn, furnish;

4) OTKPblTblLll cnor c nocnenyiourea 6YKBOLil "r": pure [[jua ]
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during, impurity, purify.

HO: u [u:] B He KOTOpblX cnosax

include, solution, pollution.

1) npO'lMTaMTe cnesa, Y'IMTIo.BaJi oco6eHHocTM '1TeHMJI nOA

YAapeHMeM CO'leTaHMJI 6YKBIo' "a" C APyrMMM rnacHIo.MM: way
[eI] ; raw [:>:]. .

straight. contain, chain; raw, cause, straw,

al + cornacaas [J:]

salt, wall, false.

HO: [al]

alcohol, alkali, calcium, valve.

2) npO'lMTaMTe cncaa, y'lMTwBaJi oco6eHHocTM '1TeHMJI nOA

YAapeHMeM CO'leTaHMJI 6YKBIo. "0" C APyrMMM rnaCHIo.MM.

I) goal [au]

float, coated, foam;

2) oil [JI]

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. powetiul;

6) owing to [au]

grow, slow, flow,

7) double [II)

couple, touch.

3) npO~MTa"Te cnoaa, Y~MTblaaRoco6eHHocTM 'ITeHMR nOA
YAapeHMeM co~eTaHMR 6YK8bl "e" C APyrMMM rnacHblMM.

1) bleach Ii:] He nepea d. th

reach, leaf, steam;

" 2) head [e) nepen d•.th, Ith

health, spread. heavy;

3) speed Ii:)

screen, degree, feed, need;

4) new [ju:j

renewable. sewage,

HO: ew [u:)

drew, flew;

5) appear [Ie)

adhear, shear;

6) research [a:)

early.
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1.4. YAapeHMe

1) np041ilTaihe ABYCllO)KHble cnosa. B KOTOpblX ynapeuae. KaK
npaaano. nanaer Ha nepBbl1ll cnor.

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

2) np041ilTalilTe ABYCllO>KHble rnaronu. Ha41ilHalOIl.llileCl1 c
npecPlilKcoB, B KOTOpblX yaapeaae naaaer Ha BTOPOIit cnor.

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

3) nP041ilTalilTe cnosa cPpaHl..\Y3cKoro npOIilCXO>K,IJ,eHlill1, B KOTOpblX
YAapeHlile nanaer Ha KOHe4Hbllll C11or.

machine, regime, technique, canal, tracheid.

4) np041ilTalilTe MHOrOCnO>KHble cnoaa. y'lIilTbIBal1, "ITO, KaK
npasano. ynapeuae B HIilX nanaer Ha TpeTliliil error OT KOHl.\a.

consistency, alkaline, cellulose, derivative, efficiency.

5) npO"fIilTa~1Te rpexcncxaue C/lOBa C cy¢qH1KcaMI1 -ate, -lze, B
KOTOpblX ynapeuae neaaer Ha TpeT1il1il error OT KOHl..\a.

isolate, requlate, operate, neutralize, utilize.

6) np041-lTalilTe MHOrOCllO>KHble cnosa. B KOTOpbIX, nOMIilMO
YAapeHl1l1 Ha TpeTbeM Cllore OT KOHl..\a, eCTb BTopocTeneHHoe
YAapeHlile.

a.vaila 'bility, .epl'thelial, .solu'bility.

7) npo411TaiitTe npoaseonaue cnosa. a KOTOpbIX, KaK npaaano.
coxpeuserca YAapeHlile IilCXOAHOro cnosa.

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

8) npo411TalilTe CllOBa-OMOHIilMbl C pa3HblMI1 YAapeHl1l1MI1: B
cYll.lecTBlIITellbHoM - Ha nepBoM C/lore, B r narorie - Ha BTOpOM.

the 'process - to pro'cess
the 'compound - to com'pound
the 'conduct - to con'duct.
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Ta6AHI..I,a 1

¢yHKI..I,HH B npe,lJ,AOJKeHHH H I1pHMepbI I I1epeBO,lJ;
aaaxerrae
1. CMblCAOBOH rxaroa «6bITb», Of all the natural. components of 1-\"3 acex npHpO,lJ;HbIX COe,lJ;HHeHHH yraepozta
«gBARTbCR. «HaxO,lJ;HTbCg». carbon cellulose is the most abundant. I..I,eAAlOA03a - CaMoe pacnpoCTpaHeHHoe.
2. Bcnosaorarexsasra rAaroA JI.hH The manufactures are using a new I1poH3BO,lJ;HTeAH HcnoAb3yroT HOBbIH npouecc,
o6pa30BaHIDi rpyrrrrsr apesrea process.
Continuous H naccannoro These reagents are used to determine 3TH peareirrsr HcnOAb3YlOTCH JI.hH
aaxora, the viscosity of cellulose solutions. onpenexeaaa BH3KOCTH paeraopoa

ueAAIOA03bI.
3. MOAaAbHbIH rxarox (B The cooking liquor is to be added to the Bapo'IH)'IO JKH,AKOCTb !!.MQ Ao6aBAHTb B
CO'IeTaHHH C HHcPHHHTHBOM c chips in the digester. w;eny B BapO'IHOM KOTAe.
"to") )l,OAJKeH, 06513aH
4. B KOHCTpyKUHH there is (are, There are three chemical pulping CyllleCTByIOT TpH XHMH'IeCKHX cnoco6a
was, were) cyurecrayer, HMeeTCH, processes: the soda, sulphate and npeapanienaa B noxysaaccy: HaTpoHHbIH,
eCTb sulphite. cYAbcPaTHbIHH cyAMIJHTHbIH.

• 7

Ta6AHI..I,a 2

<PYHKUHH B npe,lJ,AOJKeHHH H
I'AaI"OA "to have"

3HaqeHHe ITpHMepbl Ilepeaozr
1. CMbICAOBOH rAarQA eHMeTb>.

The final cooked pulp has good tearing IIoAyqeHHa5I caapeaaaa Macca HMeeT
2. BcnOMoraTeAbHblH rAaI"OA)l,A5I

strength.
xopouree conpOTHBAeHHe pa3.!UfPaHHID.

Recently the mill has used a new model
06pa3osaHHH rpynnsr BpeMeH Perfect. of digester. Heztaano 3aBOA HCIIOAb30BaA aoayro
CaMOCTOHTeAbHO He nepeBO,lJ;HTCH. MOAeAbaapo-raoro KOTAa.

3. MO,lJ;aAbHbIH rAaroA (s COqeTaHHH c
This operation has to modify the paper. 3Ta orrepanaa AOAJKHaHHcPHHHTHBOM c "to") ,lJ;OAJKeH,

06H3aH. MOMcPH~poBaTb 6YMaIy.
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CTPMaTel\bHbIH (naCCHBHbIH} aasor- (to be + Participle II)

Ta6llliu,a 3

Cnocofi nepeaozta IlpHMepbI Ilepeaon
1 2 3

1. CO'IeTaHHe rxaroxa .6bITb' C KpaTKHM The pulp is cooked Macca caapena
CTPMaTel\bHbIM npH'IaCTHeM npoureznnero was cooked Bstaa csapeaa
BpeMeHH C cyepepHKCOM -H-, -T-. rl\arDl\ will be cooked 6y.zr;eT caapeaa
.6bITb' B HaCTOHIU,eM BpeMeHH He has been cooked 6bIl\a caapeaa
nepeaoznrrca. had been cooked 6bIl\a caapena

2. rl\arol\OM aa -CR B COOTBeTCTBylOIU,eM This process is used for making 3ToT npouecc HCnOl\b3\TeTCR ,ll,I\SI

BpeMeHH, llliu,e H 'IHCl\e. bleachable grades of Kraft pulps. 6ellliMbIX COPTOB MaCCbI Kraft.
3. rl\arol\OM .zr;eHCTBHTel\bHoro aaxora B 3· A new digester was put into HOBbIH BapO'IHbIH KOTeI\ 3arryCTHI\H B
l\Hu,e MHO:IK. 'IHCha B aeorrpenexenao- practice yesterday. sxcnoyaraumo axepa.
I\H'IHOM npeJl.l\O:IKeHHH.
4. rl\arohbI C OTHOCHIU,HMCH K HHM This new experiment is referred to Ha 3TOT HOBbIH 3KcnepHMeHT
npeaxoross, xoropsre nepeaoziarca TaIOKe everywhere. CCbIl\alOTCSI aeszte.
rl\arol\OM C npensoross
to depend on - 3aBHCeTb OT
to insist on - HaCTaHBaTb Ha
to refer to - CCbIl\aTbCH Ha
to rely on - orrapa'rsca Ha
to speak of (about] - ronoptrn, Q

to deal with - HMeTb .zr;el\o £
(paCCMaTpHBaTb),
nepeaonsrrca rl\arol\aMH B aeonpezrexenao-
llli'lHOH epopMe, npH'IeM npensor- CTaBHTCH
neoen aHrl\HHCKHM nOJl.l\e2KaIU,HM.

OKOH'IaHHe Ta61\. 3

00

1 2 3
5. rAarohbI 6e3 npensora, KOTOpbIe This process is affected by the Ha 3TOT nponecc~ TeMnepaTYpa.
nepeaoaarca rAaroAoM C npenxorose temperature.
to affect - BAHHTb Ha The progress of cooking can be 3a Bap0'IHbIM nponeccose M02KeT
to act - .zr;eHcTBoBaTb Ha followed by analysis of cooking cxenoaarr, aHal\H3 BapO'lHOH
to answer - oreexart, Ha liquor. :lKHllKOCTH.
to follow - Cl\e.zr;OBaTb 3a
to influence - BAHHTb .llih
nepenonsrrca rl\arol\aMH B lleHCTBHTeAbHOM

! sasore, npH'IeM rrpenxor CTaBHTCR nepell
aRrl\HHCKHM nO,lI,l\e2KaIU,HM.
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Ta6AHua 4

r

00
IV

MOAaAbHblM raaroa H 3HaqeHHe ~eMeHa

ero 3KBHBaAeHT Present Past Future
must Ao~eH,H~o,~O must work had to work shall (will) have to

to have to have (has) to work work

can MOry, )'MelO can work could work shall (will) be able
to be able to am (is, arelable to was (were) able to to work

work work
may MOry, MOJKHO, paape- may work might work shall (will) be allowed
to be allowed to ureao am (is, are) allowed to was (were) allowed to work

work to work
to be to Ao~eH, npeACTOHT am (is, are) to work was (were) to work

(o6yChoBheHoaapaaee
HaMeqeHHbIM IIhaHOM)

should (+ Ao~eH, CheAYeT, cxe- This machine should

HHepHHHTHB 6e3 "to") AOBaAO 6bl (COBeI:; pe- be handled carefully. C

KOMeHAaullii) 3TOM MalliHHOM CheAYeT
06p~TbCH oc-

TOP02KHO~

ought to Ao~eH, CheAYeT (co- The result of this ex-

BeT, MOPahbHblM AOM') periment ought to be
checked.
Pe3YhbTaT 3TOro 3KC-
nepasaerrra csenyer
npoaepsrrs.

Ta6AHua 5

Ilpa-racraa

BHA npaxacraa <PyHKlJ;HH B npeneoaceaaa H nepenon
xacrt, cxasyessoro orrpeztexenae 06CTo.SITeAbCTBo

1 2 3 4
1. Participle I During the reaction with the The chemicals forming soluble The chemical reacts with the
Active Voice lignin the chemical~ compounds are acid or alkaline. lignin forming soluble compounds.
forming forming soluble compounds. XHMHKaTbI,06pa3)'IQUUie XHMHKaT pearapyer c AHrHHHOM,

Bo BpeMSI peaKUHH c pacrnopasrsre coezraaeaaa, 3TO o6pa3y.SI pacraopasesre
AHrHHHOM XHMHKaT KHChOTa H w:ehOqb. (ITpHqaCTlliI na coezraaeaa», UIeenpHqaCTHe rra
C03LlaBaA pacraopasnse -UUiM, -BlUHM) -a, -.SI)
COe.n;HHeHH.SI.
(.UMI o6pa30BaHHSI rpyrmsr
apessea Continuous.

: CaMOCTO.SITehbHO He
neoeBOLlIiTC.SI. \

2. Participle I Soluble compounds are Soluble compounds being formed (While) Being formed in the wood
Passive Voice being formed in the wood. in the wood are removed by soluble compounds were removed
being formed Pacraopasrsre coeztaaeaaa washing. by washing.

o6pa3YIOTC.SI B ztpeaecaae. Pacraopasrsre coe.n;HHeHHSI, ITPH 06pa30BaHHH B ztpesecane
(.UMI o6pa30BaHHSI rpynnsr o6pa3y1OUUieC.SI [ofipasyeeasre) B (EcAH OHIi ofipaaoasnsaaacs B
apesrea Continuous. ztpeaecaae, YAah.SIlOTC.SI ztpeaecaae] pacraopasrsre
CaMOCTO.SITeAbHO He npoMbIBKOH, COe.n;HHeHHSI YAaASIAHCb
nepeBolliITC.SI. ) (Ilpn-racrrre aa -lOUUiHCSI, -eMblH, npOMbIBKoM.

-HMbIH) (ITpH.z!.aTOqHOe npeMOJKeHHe,
06CTO.SITeAbCTBO, BblpaJKeHHoe
cyw:eCTBHTeAbHbIM C rrpeztoorosa]
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ITpO~Q~eHHeTa6A. 5

4.

1 2 --3 4Participle II 1) The washing has 1) Soluble compounds of lignin If removed, soluble compounds ofssive Voice removed the soluble removed by washing affect lignin will not affect the quality ofmoved compounds. the strength of the pulp. the pulp.
Ilposssraxa y~aAHAa PaCTBOpHMble coezraaenna ECAH HX YAaAHTb (ITPHY~aAeHHH).
pacraopasasre coe~HHeHHH. ARrHHH8., yAaAeHHble npoMbIBKOH, pacraopasrsre coezianeaaa
(.lLuI06paaOBaHHSl rpynnsr BAHHlOT'Ha npO'iHOCTb MaCCbl. AHrHHHaHe 6ytlYT BAHHTb aa
BpeMeH Perfect. , 2) The problem discussed Ka'ieCTBO MaCCbI.
CaMOCTOSlTeAbHO He there yesterday is very (IIpwaTO'iHOe
nepeBoLIHTCH) important. 06CTOSlTeAbCTBeHHoe

2) The soluble IIp06AeMa, 06CY?KlIaBllIaHCH nI>ClU\OJKeHHe, CYllIeCTBHTeAbHOe C
compounds are axepa, oxem, BaJKHa. npeMOl'OM B dwHKUHH
removed. (ITpH'iaCTHe rra -MbIH, -HbIH, -Tblif, 06CToSlTeAbCTBa)

Pacraopmssre coe~HHeHHH -BIUHHCSl)
y;.q;aAeHbi.
(,llASl o6pa30BaHHH
naCCHBHOl'O sazor-a.
CaMOCTOSlTeAbHO He
neoeBonHTC~)

Perfect
Having removed soluble

Participle
compounds of lignin we assuredtive Voice
good quality of the pulp.ving
Y,n;aAHB paCTBOpHMbIe coenaneaasmoved
AHrHHHa, MbI 06ecne'IHAH xopouree
Ka'ieCTBO MaCCbI.
(lIeenOH'IaCTHe na -HB -aal

3.
Pa
re

Ac
ha
re

OKOH'IaHHeHHe Ta6A. 5

1. 2. 3. 4.
5. Perfect Having been removed soluble

Participle compounds of lignin could not
Passive Voice affect the quality of the pulp.
having been IIoCAe Toro, KaK HXYJIaAHTb
removed (IIocAe ynaAeHHSl), pacrnopaeasre

COe,LlHHeHHSl AHrHHHa He MOrAH
60AbIUe BAHSlTb aa KaqeCTBO
MaCCbI.
(IIpH,n;aTO'iHoe
06CTOHTeAbCTBeHHoe
npeMOJKeHHe, cyweCTBHTeAbHoe C
npeMOl'OM B pOAR
06CTOSlTeAbCTBa)

Ta6AHua 6

He3aBHCHMbIH npH'iaCTHbIH 060POT

IIpHMepbI Tlepeaon
1) The problem being difficult they worked hard. TaK KaK sana-ra 6blAa TPYAHaH, OHH pa60TaAH MHOl'O.
2) The experiment being carried out, he cannot leave the ECAH 3KcnepHMeHT weT, OH He MOJKeT yHTH H3
laboratory. Aa60paTOpHH.

I
3) With radioactivity discovered, great progress was made Korna 6blAa OTKpbITa pa,n;HOaKTHBHOCTb, 60AbIUHe ycneXH
in physics. npOH30IUAH B d>H3HKe.
4) He read two articles on this subject, the latter being OH npO'IHTaA ABe CTaTbH Ha 3TYTeM)', npH'IeM nocsezraaa
more interesting. 6blAa 60Aee HHTeoeCHoH.
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<l>yHKU;HSI B npe~OJKeHHH IIpHMePbl Tlepeaon

1. IIo~eJKa.l.l.l.ee Retaining as much of the hemicellulose as Yp;epJKaHHe (Yp;epJKHBaTb) KaK MOJKHO

possible in the pulp is impor~t. "" 60Ablile reMHu;eMIOA03bl B Macce BaJKHO.
(cvmeCTBHTeAbHOe HHmHHHTHB\

2. '1:acTb cxaayestoro The main task is removing the lignin of the rAaBHaSI 3a,LJ;a'Ja - yp;aAeHHe AHrHHHa H3

wood. zrpeaecam-r.
(c~TTeCTBHTeAbHOe HHmHHHTHBI

3. Ilpauoe AOnOAHeHHe The production requires utiliz"ing a new IIpOH3BOACTBO-rpefiyer HCnOAb30BaTb

conveyor system. HOBylO KOHBeHepHJlO cHCTeMY.
fHHrhHHHTHB CVllleCTBHTeAbHOel

4.0npeAeAeHHe The possibility of influencing the quality of B03MOJKHOCTb BAHSIHHSI aa Ka'JeCTBO

(06bl'JHO C npeztaorosa Qf the pulp is studied carefully. MaCCbl H3yqaeTCSITUJ,aTeAbHO.

nOCAe cvmecraa'rexsnoro] (HHmHHHTHB cVllleCTBHTeAbHOel

5. 06CToSiTeAbCTBo The operator examined the paper machine Oneparop OCMOTpeA 6yMaJKH)'1O MaWHHY,

(06bl'JHO C npenaorasaa without stopping it. He OCTaHaBAHBaSI ee (6e3 OCTaHOBKH).

in- npn, B TO BpeMSI KaK (p;eenpH'JaCTHe, cymeCTBHTeAbHOe C

on (upon) - no, nOCAe npellAoroM)

before - nepeA
by - TBopHTeAbHblH na,LJ;eJK

instead of - BMeCTO TOro
'JT06bl

for AASI H T.A.}

Ta6AHu;a 8

<t>yHKu;HH B Flpmaepsr
,

IIepeBoA
npe~OJKeHHH

1 2 3
1. IIO~eJKalD;ee To create a new model of digester is our C03naTb HOBOIO MOAeAb aapoxaoro KOTAa- nanra

task. 3a,LJ;a'Ja.
(HHrnHHHTHB, CVlll.eCTBHTeAbHoe\

2. '1:aCTb cxasyeseoro Their task is to create a new model of Hx u;eAb COCTOHT B TOM, 'JTo6bl C03p;aTb noayro
a) nOCAerAaroAa-cBSl3KH digester. MOAeAb aapo-nroro KOTAa.

6) nOCAe MOAaAbHOro (HH<pHHHTHB)
raaroxa (AOAJKeH) You have to improve the quality of this Bsr nOAJKHblYAY'ilIlHTb Ka'JeCTBO3TOH 6YMarH.

oaoer. (HH<bHHHTHB)
3 . Zlonoxaeaae The client prefers to buy a new grade of KAHeHT npenrro-nrraer .!£Y1!!:!Th HOBblH copr

paper. 6YMarH.
(HHrnHHHTHBI

4. Orrpeziexenae a) They have the possibility to improve the a) OHH HMelOT B03MOJKHOCTb YA\''JWHTb Ka'JeCTBO
quality of the pulp. MaCCbl.

(HH<PHHHTHB)
b) The new refiner to be installed at our b) HOBblH parpaxep, KOTOpblH 6yp;eT yCTaHOBAeH
mill has just arrived. (p;OAJKeH 6blTb yCTaHOBAeH) aa HaweM 3aBOAe,

- TOAbKO 'ITO npH6blA.
(ilpHlIaTO'JHoe onoeneaarexsaoe npellAOJKeHHe co
CKa3yeMbIM, BblPaJKaIOlIlHM neHCTBHe, KOTOpoe
6YJleT HAH ,UOAJKHO 6blTb cOBeplileHo)

c) He was the first to begin this c) OH nepBblH Ha'JaA 3'1'0'1' 3KcnepHMeHT.
experiment.
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OKOH'laHHe TaGlI. 8

1 2 3

5. OGCTmlTellhCTBO The dry wood is pretreated at the mill with Cyxas npeBecHHa nonBepraeTCSl aa sasone ~

hot water to make barking easier, . npep;BapHTellhHOH oGpa60TKc ropaxea BOP;OH~
oGlIeNeHHSI OKOpKH.
(RH<pHHHTHB C COlO30M _'{TOGhI_, cymeCTBHTeilbHoe

C rroeneorox 'AI\SI-l

00
00

HH<PHHHTHBHhle OGOPOTbI I.
ClIO}KliOe rronaeacaniee

TaGilHu.a 9

,

IlepeaonI1pHMephI ,
f---

1 2
----~

IIepesoJI,HTcSI nsYMSI cnocotiasnr:
1. ]lonOhHHTeAhHhIM npHAaTO'lHbIM npe)I,l\O:lKeHHeM C
COI03aMH -'iTO-, -'lTOGbI-, 'KaR-. l1H<PHHHTHB nepeao-

-- nHTCH lIH'lHOH rllarollbHOH '<I:>OPMOfl:. .-
is known 113BeCTHo , 'ITO

is likely BepoRTHo 6YMaronCAaTehbHaSJ
is certain Hecosoreaao MaJllHHa pa60TaCT
is found Ofinapyxcerro oxeas 3<1:>¢eKTHBHo.

The paper is reported to work very effi- Cootimaior

machine is assumed ciently. )lonycKaeTCR

is considered C'iHTaeTCSI

is expected OJKHnaeTCSI

appears OKa3hlBaCTcSI

seems Ka.JKCTCSI

proved ]lOKa3aHO
2. IlPOCTbIM npenaoaceaaesr C BBonHblM C1IOBOM,

COOTBeTCTBYIOllJ.HM cxaayesrosry aHriIHHcKoro
npe.ll:AO:lKeHHSI. ,_

The paper machine is known to work very efficiently. BYMaro.nCAaTeAbHaR MaJllHHa, KaK H3BeCTHO, pa60TaeT
oseas 3<ppeKTHBHo.
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II. CAO)f{HOe ,llOnOAHeHHe

1 2
1) They want (like) the plan to be fulfilled. 1) OHH XOTSlT, 'ITo6bI l1AaH 6blA BbInOAHeH.

2) " They see (hear) the engineer leave the room. 2) OHH BImHT (CAbIwaT), 'ITO HHJKeHepyxo,ll!IT H3

KOMHaThI.
3) "They order, allow (let), cause, force (make) these rolls to arrive 3) OHH npHKa3bIBaIOT (Il03BOARlOT, 3aCTaBMIlOT), 'IT06bI
immediaterv. . 3TH BaAbI npH6blAH HeMe,llAeHHO.

I1epeBO,llHTC5I rrpH,llaTO'IHbIM Ilpe,llAO:lKeHHeM c COI03aMH
"I1OCAe C'AaroAOB xyacrnenaoro BOCIlpH5lTHH (see, hear, feel H T. n.), «'-ITO', «'IT06bI., «KaK'. HHepHHHTHBnepesomrrca AH'IHOH
a TaIOKe C'AaroAOB let, make, have HCn0hb3yeTC51 HHepHHHTHB 6e3 C'AaroAbHOH ¢OpMOH.

xacrmrsr "to".

-01
o

rAaI'OA "should"

.<t>vHKUHR B npeJI,AOJReHHH R aaaxeaae I1pHMePbI Ilepeson
1. BcnOMOraTeAbHbIH rxarox: 1) We de'cided that we should 1) MbI peuraxa, 'ITO KOH'iHM

1) ,llA5l 06pa30BaHHH apesrea finish the work in time. pafiory BOBpeMH (rAaroA B
Future in the Past 1 A. en. H MH. 6YDYIlleM BpeMeHH).
'IHCAa; 2) If (provided, in case, 2) ECAH 6bI (B cxysae eCAH, eCAH

2) B CAO:lKHOIlO,ll'lHHeHHOM unless) the task were He) sanaxa 6blAa 6bl TPY,llHOH, 51
Ilpe,llAO:lKeHHH C YCAOBHbIM difficult, I should help you. nOMOI' 6bI BaM (rAaroA B
npH,llaTO'IHbIM cIA. ezr, H MH. npoureznuesc BpeMeHH C «6bI')'
'IHCAa; 3) If he should see her 3) ECAH 6bI OHyBH,lleA ee sasrpa,

3) B YCAOBHbIX npH,llaTO'IHbIX, tomorrow, he would give OHAaA 6bI eH KHHry (rAaroA B
,lleHCTBHe KOTOpbIX He BnOAHe her the book. npoiueznnesc BpeMeHH c «6bI')'
peaasao H OTHOCHTC5I K 4) Should the machine be 4) ECAH 6bl M8lllHHa 6bIAa
6YDYw,eMY (co BceMH AHUaMH); equipped with new rolls, its ocxameaa HOBbIMH BahaMH, ee

4) B 6eccoI03HbIX YCAOBHbIX efficiency would be greater. rrpOH3BO,llHTeAbHOCTb 6blAa 6bI
npanaroxasix npe,llAOJKeHHHX 60Abllle (rAaI'OA B rrponreznrress
(co BCeMHAHUaMH); . BpeMeHH C «6bI»).

5) B npHAaTO'IHbIX npe,llAO:lKeHH5IX 5) It is important that the 5) Heofixoznoao, 'ITo6bI :.ITa
IlOCAe 6e3AH'IHbIX 060poTOB machine should be M8lllllHa 6blAa 060PY,llOBaHa
THIla "it is necessary". equipped with a new HOBOR COpTHpOBKOH (rAaI'OA B

screener. npomennress BpeMeHH).

2. MO,llaAbHbIH rAaroA co 3Ha'leHlIeM These experiments should be repeated. 3TH 3KcnepHMeHThI cAeII.YeT
,llOAJKeHCTBOBaHHH (CAeLIOBahO 6bI HV:lKHol nOBTODHTb.
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Ta6M1u:a 11

rAaroA "would"

Ilepeaozt

1. BCnOMOraTeAbHbIH raaroa:
1) .MH 06pa308aRIDI apeseea Future

in the Past 2 R 3 A. en, R MH.

1) They said that they would come to­

morrow.
1) OHH CKa3MH, 'ITO~ aaarpa
(rAaroA B 6y.nyw.eM BpeMeHH).

2) ECAH 6hZ (B csysae ecaa) 3a,naqa

6bIAa 6hZTpYAHOH, OHH nOMOrAH 6hl
BaM [rxaroa B npomenurese BpeMeHH C

«6bZ».

3) )Ka,u" 'ITO OH3alUIT. OH nOMOI' 6hl

BaM [raaroa B rrponrezmress BpeMeHH C

«6bIo) .

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

you.

qRCAa;
2) If (provided, in case) the task were

2) B CA01KHOnOA'!HHeHHOM rrpezi- difficult, they would help you.
AOJKeHRR C YCAOBHbIM npazta-
TOqHhIM C 2 H 3 A. ezi. H MH.

qRCAa;

3).MH 06pa30BaHIDI COCAara-

TeAbHOro HaKAOHeHIDI B npoCTOM

npe,1l.JlOJKeHHH, xorna ycsosae
nozrpasysreaaerca.

2. MO,ll;aAhHhIH rAaroA:
1) JWi BhIpaJKeHilli noaroprroro ,ll;eH­

CTBHS! B npOIllAOM;
2) JWi BhIpaJKeHilli JKeAaRHS'I HAR

HeJKeAaHHS'I coaepura'rs ,neiiCTBue;

3) KaK epopMa BeJKAHBOCTH.

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 06hI'lHO (qaCTO, 6hIBaAO) He

CAymM HX COBeTOB.
2) OH nOIThrraACH 38.1IYCTHTh MaIllHHy,
HO HR'lero He nOATIMOCh (OHa «He

XOTeAa')'

3) ByL(bTe1\106e3Hhl, rrossorare MHe.

, " 7

BeCC0103Hbze npanaro-msre npe,1l.JlOJKeHHSl
Ta6M1u:a 12

f--
BHA npe,1l.JlOJKeHHS'I TIpRMepbI ITepeBoA

1. ,llonOAHHTeAbHOe npHAaTOqHOe That means you ~an start up the 3T0 oaaaxaer, 'ITO 8hl MOJKeTe
npe,1l.JlOJKeHHe machine. aarrvcxars MaIllHHV.
2. Orrpeztearrreasnoe npanaro-moe The digester we install at our mill is Bapo-rasrtl KOTeA, KOTOPhIH Mhl
npe,nAOJKeHUe manufactured by a well known group. YCTaHOBHAH aa HaIlleM 3aBO,lIe,

H3roTOBAeH XOpOIllO R3BeCTHOH
e:bHPMOH.

3. YCAOBHoe npanaroxaoe Were the digesters installed, we could ECAH 6hI BapOqHhIH KOTeA 6hlA
npeziaoscesrae C HHBepcHeH C start up the new production line. yCTaROBAeH, Mhl MOrAH 6hl aarrycxa-n,
rAaroAaMH were, had, could, should HOBVlO npOH3BO,lICTBeHHVlO AHHRIO.

Ta6AHI.J;a 13
Tnrrsr yCAOBHhlX npe,1l.JlOlKeHHH

Peaxsnsre VCAOBHS! He BnOAHepeMbHble YC1\OBHH Hepeaasnsre yCAOBHSl
I) C0103Hhle (c C0103aMH if - eCAH; provided {that), providing (that) - eCAH, supposing {that) - eCAH; on condition {that) -

npn yCAOBHH 'ITO
Ifhe goes to bed early, he will get up If he went to bed early in summer, he If he had gone to bed early yesterday,
early. would get up early. he would have got up early.
ECAH OH~ cnarr, pano, TO H EcAH 6bI OH A01KH1\CH cnarr, pano AeTOM, ECAH 6hl OHAer crra-rs paao Bqepa, TO
BCTaReT PaRO. TO H BCTaBaA 6hl pano, H BCTM 6bl paao,
Bpessexa: nOCAe C0103a - Present Bpesseaa: rrocse COI03a - Past Simple, B Bpesseaa: nOCAe C0103a - Past Perfect,
Simple, B rAaBHOM - Future Simple. rAaBHOM - would, could, might + B rAaBHOM - would, could, might +

Infinitive have + Participle II
2) Beccoioansre (c RHBepcHeH B nasaxe npe,nAOJKeHIDl:: had were, could should)

Could he swim well, he would take part
in the competition.
ECAH 6hl OHXOPOIDO rI1\aBaA, TO npHHHA
6hI yxacrae B copeBHOBaHHH.
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MHorO<pyHKUHOHaAbHOe ChOBO "one"

Ta6AHua 14

~KUHH,3HaqeHHe ITpHMepbI Ilepeaon
1. tIHCAHTehbHoe «OARH', aOAHa., This mill is one of the oldest. 3TOT 3aBOA - Q.g,lli! H3 CaMbIX

«OAHO>. crapsrx,
2. <tJoPMaAbHoe nOAheJKaI.I.{ee B He- One knows 113BecrHo
onpenexeaao-xa-rasrx npenxoxce- One believes CqHTaIOT , 'ITO 3TOT 3aBOA
HHHX. CaMOCTO£TeAbHO He nepeao- One can expect that this mill MO:lKHO OJKH,LJ;aTb ztaer xoponryro
ARTC£ One must expect gives good profits HY:lKH0 O:lKHAaTb npH6bIhb.

One may expect . MO:lKHO O:lKHAaTb
One should expect CAeAYeT O:lKHAaTb

3. ChOB03aMeHHTehb. ITepeBoAHTC£ The new way of transporting raw HOBbIH cnocof nepeB03KH csrpsa
TeM cyruecrBHTehbHbIM, xoropoe materials differs from the old one. OThH'laeTC£ OTcraporo (cnoc06al.
3aMeH£eT HAM orrycxaercs B nepe-
BOAe.
4. MeCTOHMeHIffi B <popMe npsrrs- It is difficult to predict one's TpYAHO npeztcxaaar-s CBoe nOBeAeHHe
:lKaTehbHoro nanexca one's - CBOH, behaviour during the 'recession. BO BpeMR 3KOHOMHqeCKoro cnazta.
c06crBeHHbIH.

r
F

MHoro<PYHKUHOHMbHoe ChOBO "that", "those"

s

Ta6hHua 15

<PYHKUH£ H aaaxenae TIpHMepbI Tlepeaon
1. Yxaaareasnoe MecrOHMeHHe «TOT', Those papers are manufactured at our 3TH 6yMarH npOH3BO,lJ,HTC£ na aanresr
«Te», «3TOT», «3THI'>. mill. 3aBOAe.
2. ChOB03aMeHHTehH.TIepeBo,lJ,HTc£ The purity of mechanical pulp is low tIHcToTa MeXaHHqeCKOH MaCCbI HH3KaR
TeM cyruecrBHTehbHbIM, xoropoe compared with that of chemical pulp. no CpaBHeHHIO C XHMH'IeCKOH MaccoH.
3aMeH£IOT, HJU{ onycxarorca B
neoeaozie.
3. COI03Hoe ChOBO «KOTOPbIH" The machine that was installed at our Manraaa, KOTOpyIO ycraaosasa na

mill is efficient. nanresr 3aBO,lJ:e, 3<PcPeKTHBHa.
4.COI03 «'ITO', «qT06bI" One can say that this manufacturer is MO:lKHO CKa3aTb, 'ITO 3TOT

the most reliable. rrpOH3BOAHTeAb caMbIH Ha,n;e:lKHbIH.
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, .

MHorocPYHKIJ;H(>HaAbHoeCAOBO "it"

Ta6AHIJ;a 16

r

cflyHK~ H 3Ha'IeHHe IIpHMeobI Flepenon

1. A:w:lHoe MeCTOHMeHHe -OH-, -OHa-, A new method of modifying the pulp is HOBbIH MeTO)]. MO)].H<lmKaIUiH MaCCbI

-OHO- (He0Jl.YIIleBAeHHblH npezoaer). worked out at our mill. li gives a pulp paspafioran na aauresr aaaozie. OH

of better cualitv.: )].aeT MaCCy av-nnero Ka'IeCTBa.

2. YKa3aTeAbHOe MeCTOHMeHHe- -no-. The temperature is rising slowly. li Tesmeparypa MeAAeHHO nO)l.HHMaeTCSI.

means that ... ' 3To 03HaQaeT 'ITO ...

3. et>0pMaAbHOe nonaescantee It is common p~actice 06bl'IHO npHHHTO

6e3AH'IHoro npeAAO:lKeHHB. It is essential Ba:lKHO HCnOAb30BaTb

CaMOCTOHTeAbHO He nepeBOJI,HTCH. It is impossible to use this method. 3TOT

It is important HeBo3MoJKHO MeTO)].

It is expected Ba:lKHO (HcnOAb30BaHHe
O:lKH)].aeTCH 3TOro MeTo)].a)

4. et>opMaAbHOe )].onOAHeHHe nOCAe The method makes 11 possible to obtain Merozi nexaer B03MO:lKHbIM noxy-nrn,

HeKOTOPblX rwaroeoa. He neoeBO)].HTCSL 2oodoroductiwtv. ' XOpOIllVIO nOOH3BO)].HTeAbHOCTb.

5. tIaCTb Bbl)l.eAHTeAbHOH It is in our laboratory that the new HMeHHo B aaureti Aa6opaTopHH 6bIA

KOHCTPY~H "it is ... that (which)". method was worked out. paspafioran HOBbIH MeTO)]..

IIepeBo)].HTCSI .HMeHHO', _3TO_, -TOAbKO~ It was not until 1950 that the new TOAbKO B 1950 r. HOBblH MeTO)]. aourex

HT.)].. technique entered into practice. B vnorpetiaenae.

7

Ta6AHIJ;a 17

CTeneHH CpaBHeHHH rrpaxararexsrrsrx H Hape'IHH

7

IIOAO:lKHTeAbHaH crenens CpaBHHTeAbHaH creneas I Ilpeaocxoztaaa crenens
OlIHOCAO:lKHble H J1BVCAO:lKHbIe' nnaaara'rexsnsre aa -er -v . -ow

Ionz - )l.AHHHbIH lonzer - )l.AHHHee,60Aee )l.AHHHbIH the longest - caMhIH )l.AHHHbIH,)l.AHHHeHIlIHH
easy - AerKHH easier - Aer'Ie, 60Aee AerKHH the easiest - caMhIH AerKHH, Aer'IaHIlIHH

MHOI'OCAO:lKHbIe noaxararexsasre
important - Ba:lKHbIH more important 60Aee Ba:lKHbIH, Ba:lKHee the most important - CaMhIH Ba:lKHbIH,

Ba:lKHeHIlIHH
HCKAIO'IeHHB

good - XOOOWHH better - AV'Iwe the best - HaHAY'IIllHH, CaMhIH XODOIllHH
bad - nAOXOH worse - XV:lKe the worst - HaHXV)l.lllHH, CaMbIH llAOXOH
little - MaAeHbKHH less - MeHbwe the least - HaHMeHbWHH caMhIH MaAeHbKHH
many, much - MHoro more - 60Abwe the most - 60AbllIe Bcero
far - )].aAeKO further - )].aAbllIe, )].aAee the furthest - )].aAbllIe acero

COI03bl CpaBHeHHH: as as - TaR :lKe... , KaR; T3KOH :lKe... , KaK

the higher the better - 'IeM BbIllIe... , TeM AyqllIe
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ITpHAO)KeHHe III

.llOD04BBTeAJoBWe TeBCTW

Internal methods of modification·

Sldng: 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-alum, 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.ibrittle, 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 sizihg 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 ModificatioD

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 dyes 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
(BbIMbIBaTb) 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
e~sentially transparent to light and will form a clear film of cellophane when
dIssolved and redeposited in a film, Paper is visible and obtains its optical
properties from many light-scattering surfaces in the web structure.
. . The most common pigment fillers are clay, calcium carbonate and
~tanium dioxide. The clay used is the kaolin crystalline form, which is mined
fil many ~laces of the world. Clays are fairly bright and are the lowest cost
I~l~r. CalCIum carbonates are quite a bit brighter, but cannot be used with acid
~~g systems since the acid will decompose the carbonate, releasing carbon

IOXlde and causing foam. The carbonate still finds use with nonacid sizing
-riste~s and in cigarette papers where they help control ash development.

tlUllum 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 fiIler that can be used without
harmful loss of strength, stiffness or other performance properties of the web.

Surface modification methods

Chemical Modification: Surface Sizing.

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
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.
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cnOBAPb

A
k-::-- [a'bAv] asuue, Ha,[labove. adv .• prep.

abrasion. n [a'breJ3(a)n] ~cn1paH~e

absorb. v [ab's:Jb] nornouiars. Bn~TbiBaTb

accelerate, v [ak'selareJt] yCKOp51Tb

acceptable. a [ak'septabl] np~eMlleMbllil

accomplish, v [a'k:JmplJn BbInOIlH51Tb

accomplishment, n [a'bmplJImant] BblnonHeH~e

accordingly, adv. [a'k:J:dJI]IJ] cooTBeTcTBeHHo

account for. v [a'kaunt] oree-rars 3a -rro-n.,
06'b51CH51Tb 'iTO-n .

accumulate. v [a' kju:mjuleJt co6paTb

achieve. v [a't;fI:v] ,[IOCT~raTb

acid, n ['iesJd] K~CIlOTa

action, n ('iekf(a)n] ,[IelilcTB~e

activity, n [iek'tJVJtJ] ,[Ie51TellbHOCTb, aKT~BHOCTb

actual, a ('iekflual] ,[IeiilcTB~TeJ1b'Hbliil

actually, adv. ['iekflualJ] ,[IeiilcTB~TeJ1bHo. $aKTH'ieCK~

adapt, v [a'diept] np~cnOCa61l~BaTb

add,v [ied] npH6aBJ151Tb

addition, n [a'dJf(a)n] ,[I06aBneH~e

additional. a [a'dJIanl] ,[IononH~TenbHbllil

additive. n ('iedJtJv] ,[Io6aBKa

adequate, a ('iedJkwJt] cooraercrsviouraa
adhere. v [ad'hJa] np~IlHnaTb

adhesive, a, n [ad'hi:sJv] Klle51Lll~IiI, Klle51Lllee BeLlleCTBO

adoption. n [a'd:Jpf(a)n] np~H51THe

advanced,a [ad'va:nst] nepe,[loBoliI

advantage, n [ad'va:ntJd3] npe~MYLllecTBo

affect, v [a'fekt] BIl~51Tbf--..

affinity, n [a'fJnJtJ] CpO,[lCTBOI---.

agriCUlture n ('iegrJkAl1fa] censcxoe x0351IilCTBOL........... •
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ahead. adv. [e'hed] BnepeAIII

aid. n, v [eld] nOMOLl.\HIIIK, noaorars

aim, n [elm] llenb

-. align, v [e'laln] BblpaBHIIIBaTb

aJkali. n ['mlkelal] ureno-ts

alkali-earth. a ['mlkelal e:8] l.J..lenO'-lHO-3eMenbHbl!;1

alkaline, a ['mlkelaIn] l.J..leno'-lHoill

allow, v [e'lau] n03BonRTb

alloy. n ['mbl] cnnaB

along with, prep. [e'bl) WIO] HapRAY c

, alter, v [':)Ite] 1113MeHRTb (CR)

alternate. a [:)I'te:netIv] 3anacHoill. AononHIIITenbH~!;1

alternatively, adv. [ml'ta:natlvll] nonepeMeHHo

although. adv. [:)I'Oau] XOHI

alum, n ['lelam] KBaCllbl

ammonia; n [a'maunja] aMMlllaK

among, prep. -[aTm~l)] cpeAIII

amount. n [a'~aunt] KOnl1... aCTBO

angle. n ['lel)gl] yron

animal, a, n ['lenlm(a)l] >KIIIBOTHblill. >KIIIBOTHOe

annual, a ['lenjual] ronoaoa, rOAlIl'-lHbl1l1

apart. adv. [a'pa:t] pa3AenbHo, OTAenbHO

application. n [,;;epll 'kelf(a)n] nplIIMeHeHllle. HaHeceHllle
(cnoa)

apply, v [a'plal] nplllMeHRTb, HaKnaA~BaTb

approach. v [a'prautf] nOAxoA
to take a. nOAoillTIII K. oaccaorpers

approximately, adv. [a'praksamrtlr] nplll6nlll3111TenbHo

aqueous, a ['eIkwIas] BOAHblill

area, n ['EarIa] nnouians, oonacrs

around, prep., adv. [a'raund] OKono. BOKpyr. KpyroM

arrange, v [a'reInd3] pacnonaraTb

arrangement. n [a'reInd3mant] pacnoncxeune

art,n [a:t] IIICKyCCTBO
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as, cl.. adv. [lez] TaK KaK. xorna, KaK

as long as nOKa

as soon as KaK ronsxo

as well as TaK >Ke.KaK

as to OTHOCI1TenbHO. '-ITO xacaercs

rash. n [len sona

assemble. v [a'sembl] c06111paTb

associate. v [a'sauflelt] CBSl3blBaTb

assume, v [a'sju:m] npeAnonaraTb. npl1H1I1MaTb

attach, v [a't;;etf] npl1COeAIIIHSlTbCR

attempt, n [a'tempt] nonsrrxa

availability, n [a,vella'bIlltl] Hanl1'-1l1e

available, a [a'vellabl] AocTynHblill

average. a, n [';;evea)rId3] CpeAHl1i11. cpeAH~HI Benl1'-1l11Ha

B
bag, n [b;;eg] MeWOK

balance, n, v [' b;;elans] paBHOBeCl1e. aecu
ypaBI:l0BewlIIBaTb

bar. n [ba:] HO>K

bark, n. v [ba:k] Kopa. OKOPSlT,b
-

barker. n ['ba:ka] Kopoo6Al1pKa
drum b. Kopoo6AlllPO'-lHbliil 6apa6aH

base, n [beIs] OCHOBaHllle

basin, n ['beIsn] OTCTOillHIIIK

basis. n ['beIslsl OCHOBaHllle, OCHOBa

batch, n, a [bletf] napTIIISl, rpynna,
nep 11OA1I1 '-IeCK 111 iii

beam, n [bi:m] ny'-l

beat, v (beat, [bl:t] pa36l1BaTb
beaten)
beater, n ['bita] ponn

because. cj. [bl'k:)z] norovy -rro
~ecause of, prep. 1113-3a, BcneACT!3l1e
become, v [bI'kAm] CTaHOBI1TbOI

behaviour, n [bl'heIvja] nOBeAeHl1e

behind, aov. [bl'halnd] n03aAIII
-,.

believe, v [bI'Ii:V] BeplIITb
-~

below, adv., prep. [bI'lau] HI1>Ke. nOA-
103
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belt, n [belt] (np~BoAHOM) peMeHb

benefit, n ['bendIt] nonsaa, np~6blllb

besides, prep. [bI'saIdz] nOM~MO

bin, n [bIn] 6yHKep

birch, n [be:tfJ 6epe3a

blast, n [bla:st] nOTOK

bleach, v, n [bll:tfJ oT6ell~BaTb.oT6enKa

bleaching. n [bll:tfII)] oT6enKa

blend, v, n [blend] CMeW~BaTb, CMeCb

.blending, n ['blendII)] CMeWIilBaH~e

, blow, v (blew, [bleu] BAYBaTb
. blown)

blowing, n ['bleuII)] BAYBaH~e

blowtank, n ['bleu'tael)k] 6aK AllR BbfAYBK~

blueness, n ['blu:nIs] rOlly6~3Ha

board. v [b:>:d] KapToH
construction b. CTpowrellbHblM KapTOH

boiler, n ['b:>Ile] KOTell

bond, v, n [b:>nd] CBR3bIBaTb. (CR), CBR3b

bonding, n I'b:>ndII)] Cl.\enlleH~e

both, pron. [beuO] o6a
both ...and coni. KaK .... TaK ~

bottom, n ['b:>tem] AHO

boxboard, n ['b:>ksb:>:d] Kopo6oYHbiM xaprou
folding b. KiWTOH AllR CKllaAHblX

Kopo6oK
break, v (broke, [breIk] llOMaTb,.pa36~BaTb
broken)

b. down paspyurars nOllHOCTblO
b. off noecsmars

breakdown, n ['breIkdaun] nOllOMKa, pa3MellbYeH~e

bridging, n ['brId3II)] CBoAoo6pa30BaH~e

bright, a [bra It] RPK~M, 6ellbiM

brightness. n ['braItnIs] 6ell~3Ha, RpKOCTb

bring, v (brought, [bnl)] np~Hoc~Tb

brought)
b. together coeA~HRTb

brittle, a ['brItt] llOMKlo11i1
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buffer, v, n ['bAfe] npOT~BOAeIilCTBoBaTb, 6yepep,
aMoPT1iI3aTop

build, v (built, built) [bIld] CTPO~Tb

build into BCTPO~Tb

build up nOCTeneHHO c03AaBaTb
bulk, n [bAlk] nyxnocTb

bulky, a ['bAlkI] nyxnbll1

burning, n ['benII)] ropeuae

C
calender, n. v ['kmlende, KallaHAp. KallaHAP~poBaTb

'kmlInde]

calculation, n [,kmlkje'leI[(e)n, paCyeT
,kmlkju'leIf(e)n]

calliper, n ['kmlIpe] Kall~6p, TOllLll~Ha

can, n [kaen] l.\~ll~HAP

dryer c. CYW~llbHbIH ll~ll~HAP
cane, n [keIn] TPOCTH~K

capable, a ['keIpabl] cnoco6Hbll1

capacity. n [ke'pmsetI] cnocoeaocn,
carefully. adv. ['kEef(e)II, 'kEafuII] OCTOpO>+<HO
carrier, n ['kmne] HOC~Tellb

carry, v ['kmn] HeCT~

carry out npoBoA~Tb. oCYLllecTBllRTb
carton, n ['ka:t(e)n] TOHK~11 xeproa

foldinq c. cKllaAHoliI xaproa
case, n [keIs] RLll~K, cllyyalil
casual, a ['km3juel] cllyyal1HblH
cause, n, v [k:>:z] np~Y~Ha, neno, BbI3bIBaTb.,

3aCTaBllRTb
cell, n [sel] KneTKa
cement, n, v [sI'ment] ueeieur, cxpennsrrs,

chain, n
CKlle~BaTb

[tfeIn] l..\enb
change, v [tfeInd3] MeHSlTb
charge. n, v [t{a:d3] sarpysxa, 3arpy>+<aTbf--.

chemical, a, n ['kemIk(e)I] X~M~YeCK~IiI, X~MIilKaTf--.

chip, n
[t{Ip] uiena-chipper, n ['t{Ipe] py6~llbHaR MaW~Ha

~c IDPing, n ['t{IPII)] py6Ka B uieny
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chlorine, n ['kbrln] xnop

choice, n [tt':ns] Bbl60p

chute, n [fu:t] >Keno6

claim, v [klelrn] yraepxnar»
--

clarifier, n ['klamfsla] OCBeTn~Tenb,OTCTO~H~K

clay, n [klel] rm'lHa

clean, v, a [kll:n] 'l~CT~Tb, 'l~CTbl~

cleaner, n ['klina] O'l~CT~Tenb

--

cleaning, n ['klinl!]] O'l~CTKa

clearance, n ['klJar{a)ns] 3a30p, npocTpaHcTBo

close, v , a [klaus] aaxpsraare. 3aKpblTbl~

closely, adv. ['klausll] 6n~3Ko, TeCHO
--

clothing, n ['kiaulll!]] OAe>KAa

cloudy, a ['klaudl] KOMKoBaTbl~

clump, n. v [kll\rnp] KOMOK, c~ennRTbcR,
CKne~BaTbCR

coarse, a [k:JS] rpy6bl~

coarseness, n ['k:Js(a)nas] rpy6ocTb, 3epH~cToCTb
--

coat, v , n [kaut] nOKp~BaTb, cno~, nOKp~T~e

coater, n ['kauta] CTaHOK AnR HaHeceH~R

nOKObIT~R

coating, n ['kautII')] nOKpoBH~~cnoA, HaHeceH~e

nOKObIT~H

collect, v [ka'iekt] COPj.1paTb

collection, n [ka'lekJ(e)n] Ha6op, c60p
--

colour (color), n ['kAle] ~BeT

coloured, a ['kAlad] oKpaweHHbl~

~bine,v [kern'baln] coeA~HRTb

commercial, a [ka'rnaf{a)l] KOMMep'leCK~A,AenoBoA

common, a ['k:Jmen] o6U\~~, pacnpocrpaaeaaua
--

compare, v [kern'pEe] cpaBH~BaTb

--

competitive, a [kern'petltlv] KOHKypeHTocnoco6H~~
--

complete, v [karn'pli:t] 3aBepw~Tb

completely, adv. [karn'pli:tII] nonaocrs-o

~plexity, n
--

[kam' pleksatI] CnO>KHOCTb
~-

--
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complicate, v ['k:Jmpllkelt] ycnO>KHRTb

~ompIY, v [kern'plal] nOA'l~HRTbCR

'Component. n [karn'paunant] COCTaBHaR -iacrs

compose, v [karn'pauz] cocTaBnRTb,06pa30BwBaTb
(CR)

compress, v [karn'pres] C>K~MaTb (CR)

conclude, v [kan'klu:d] 3aKnlO'laTb

conclusion, n [ken'klu:3{a)n] BbIBOA, 3aKnlO'leH~e

condensates, n. pI. [kan'denselt] KOHAeHcaTbl

condense, v [kan'dens] KOHAeHc~poBaTb (CH)

condition, n [kan'dII(a)n] ycnoB~e,cocToRH~e

conduct. v [kan'dl\kt] nposonars

conduction, n [kan'dl\kI{a)n] nepeHoc, nepeAa'la

cone, n [kaun] KOHyC

confusion, n [kan'fju:3{a)n] nyraaaua

conjugation, n [,k:Jnd3u'geIJ{a)n] coeA~HeH~e

connect, v [ka'nekt] cBR3~BaTb,coeA~HRTb

consider, v [kan'slda] paccMaTp~BaTb,Y'l~T~BaTb

considerable, a [ken'sld(a)rabl] 3Ha'-tlt1TenbHbIA

considerably, adv. [kan'sld{a)rablJ] 3Ha'l~TenbHO

consideration, n [ken,sld(a)'relf{a)n] paccMoTpeH~e,coo6pa>KeH~e

consist, v [kan'sIst] COCTOSlTb (~3)

consistency, n [ken'Slst{a)nsI] KOH~eHTpa~~R

consolidation, n [kan,s)II'delf{a)n] cn~HH~e, 3aTBepAeBaH~e

consumer, n [ken'sju:rna] nOTpe6~Tenb, Kn~eHT

consumption, n [ken'sl\rnpJ{a)n] nOTpe6JleH~e

contact, n, v ['k:mtaekt] COnpIt1KOCHOBeHlt1e,
nO~KacaTbCR

Contain, v [kan'teln] conepscers
Contamination, n [kan,tlllmI 'neIJ{a)n] 3arpR3HeH~e

Content, n ['lentent] COAep>KaH~e-Continue v [kan'tlnju:] npononxcareI-- '
Continued, a [kan'tlnju:d] HenpepblBH bl~,
r--_ npOAOn>KeHHbl~
Continuous a [kan'tlnjuesl HenpepblBHbl~

--

'------ '
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contribute, v [kan'trIbju:t, cnOC06CTBOBaTb

'k3ntrIblu:t]

control, n [kan'traul] ynpaBJleHli1e

.. convenient, a [kan'vl:nIant] YAo6Hbl~

converslon. n [kan'va:J(a)n] npeBpa~eHli1e, nepexoA

converter, n [kan'va:ta] o6pa6oT'ili1K

converting, n [kan'va:tI!)] nepepa60TKa

cook, n [kuk] BapKa
black c. 'iepHaH saoxa

cooking, n ['kukII)] BapKa

cooling, n ['ku:III)] oxnaxneaae

corn, n [io:n] 3eDHoBoepaCTeHli1e

corrugated, a [' k3rageItId] rocj>pli1pOBaHHbl~

cost, n, v [bstj CTOli1MOCTb, CTOli1Tb

cotton, n ['k3t(a)n] XJlOnOK

counteract, v [,kaunt(a)'rmkt] npOTli1BOAe~CTBoBaTb,

He~TDaJlli130BaTb

countercurrent, n ['kaunta,kAr(a)ntj npOTli1EloTOK

counterflow, n ['kau.,ta,flau] npoTVlBoTOK

cover, v ['kAva] nokpsraan,

create, v [krI'eIt] c03AaBaTb

creeping, n ['krl:pI!)] Ha6eraHVle

criss-cross, a ['knskr3s] nepeKpeCTHbl~

cross, a [kr3s] nOnepeYHblll1

crush, v [krAfl Vl3MeJlbyaTb

curl, n, v [ka:l] 3aBVITOKi3aBli1BaTbCH,
CKDVYli1BaTbCH

curling, n ['ka:II!)] 3aBIilBKa BOJlOKHa

cut, v [kAt] py61ilTb, pe3aTb

cutting, n ['kAtII)] py6Ka

0
damage, n ['dmmId3] yuiepb, nospexneuae

dark, a [da:k] TeMHbl~

darken, v ['da:k(a)n] TeMHeTb

data, n. pI. ['delta] AaHHbie

decision, n [dI(:)'sI3(a)n] peureuae
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(fecline, v [dI'klaIn] npVlXOAli1Tb B ynano«

"decrease, v [dI'krl:s] YMeHbwaTbcH

'defiber, v [dI'faIba] Aecj>li16plilpOBaTb

'degradation, n [,degra'deIJ(a)n] pa3J10JKeHlile, pa3MeJlb'ieHlile

degrade, v [dI'greld] CHVlJKaTb KayeCTBO

degree, n [dI'gri:] creneas, rpaayc

deinking, n [,dl:'I!)kI!)] o6narOpa>KIIIBaHli1e (ynaneuae
ne'iaTHO~ KpacKIII)

deliver, v [dI'lIva] AOCTasnHTb

demand, n [dI'ma:nd] nOTpe6HocTb, cnpoc
biological oxygen 6li10nOn1yeCKaH norpetiaocrs

d. B KVlcnopoAe, EinK
Tpe60BaTb

v
dense,a [dens] nnoTHbl~

density, n ['densItI] nnOTHOCTb

depend,v [dr'pend] 3aBli1CeTb

dependence, n [dr'pendens] 3aBli1Cli1MOCTb

dependent, a [dl'pendent] 3aBli1Cli1Mbl~

deposit, v [dI'P3ZIt] OTnaraTb

derivative, n [dI'rIvatIv] npOli13BOAHOe

derive, v [dI'raIv] npoacxonars

describe, v [dI'skrub] om1CblBaTb

design, v, n [dI'zam] npoeicrapoears.
npeAHa3HayaTb

desirable, a
npoeKT

[dI'zaIerabl] JKeJlaTenbHblll1

desire, v [dr'zare] >t<enaTb

determinant, a [dI'ta:mInant] onpeAenHIO~Iil~
f-

determine, v [dI'ta:mIn] onpeAenHTb

develop, v [dI'velap] pa3Bli1BaTb (CH).

development n
oaaoaearsrears

f- '
[dI'velapmant] pa3BIilTlile, pa3pa6oTKa

device, n [dI'vaIs] YCTPO~CTBO-
~atering, n [dI'W3t(a)rI!)] o6e3Bo>t<IilBaHli1e
die. v

~,v
[daI] yMli1paTb

['dIfa] ornaxarsca
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difference, n ['dlf(a)r(a)ns] pa3llw·u1e

difficulty, n ['dlflk(a)ltl] TPYAHOCTb

digest, v [dsl'd3est], aapurs

[dl'd3est]

digester, n [dl'd3esta] BapOYHbl~ xoren
continuous d. BapOYHbl1ll xoren

HenpepblBHoro Ae~CTB1'Hl

digestion, n [dl'd3estf(a)n] sapxa
batch d. neplo10AW-IeCKafl sapxa
continuous d. HenpepblBHafl aapxa

dilute, v, a [d8l'IJu:t] pacraopars, paCTBopeHHblVl

.dilution, n [dsl'lu:[(a)n] pa36aBlleHlo1e. pacTBopeHlo1e

dimension, n [dl'menJ(a)n] pa3Mep

diminish, v [dl'mlnlD YMeHbwaTb

dioxide. n [dsl':)kssld] AByOKIo1Cb

dip. v [dIp] norpY}KaTb

direct, v, a [dl'rekt], [d8l'rekt] HanpaBllflTb. npflMolil

directly, adv. (dl'rektll, dar'rektlr] npflMq

disadvantage. n [,dls~d'vs:ntld3] HeAOCTaTOK

discharge, v [dIS·tfs:d3] paarpyscars

discoloration. n [dIs,kAla'reI[(a)n] 06eCl.\Be'llilBaHlo1e

disintegrate, v [dI'Slntlgrelt] pa3Mellb'laTb. pa3AellflTb

disperse. v [dl'spa:s] Alo1cneprlo1poBaTb, paccelo1BaTb

displacement, n [dls'plelsmant] CMeLUeHlo1e

display. v [dls'plel] nOKa3aTb

disrupt. v [dIs'rJ\pt] peapsraars

dissolve, v [dl'Dlv] paCTBopflTb

distribute. v [dIs 'mbju :t] pacnpeAellflTb

distributor, n [dlS'trlbjata] pacnpeAelllo1Tellb

diversity, n [dsl'va:Sltl] pa3Hoo6pa3101e

divide, v [dl'v8ld] AelllilTb

division, n [dI'vI3(a)n] AelleHlo1e

dome. n [daum] Kynoll

double. a ['dJ\bl] ABOVlHOIil

drain. v [dreln] 06e3BO}K101 ears
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'[frill, v [drll] npocBeplllo1Tb
--

ICJrive, v (drove. [drslv] nplo1BoAliITb B ABIo1}KeHlo1e
driven)
dry, a, v [drsl] cyxolil, CYWIo1Tb

dryer, n ['dr8la] cywlo1llKa

drying. n ['dralll)] cyuixa

dual. a ['dju:al] ABo~Holil

due. a [dju:] AOIl}KHbllll
to be due to 05bflCHflTbCfI 'leM-TO
due to prep. 61larOAapfl

dump. v [dJ\mp] c6pacblBaTb

dye, n [dsl] Kpaclo1Tellb

E
earth. n [a:6] 3eMIlfl

easily, adv. ['I:zllI] llerKO

edge, n [ed3] Kpa~,cTopoHa

effect, n. v [I'fekt] B03AelilcTBlo1e, AelllcTBoBaTb
(Ha)

efficiency, n [I'1I[(a)nsl] 3epepeKTIo1BHoCTb,
npolo13BoAliITellbHocTb

efficient, a [I'flJ(a)nt], 3epepeKTliIBHb'llIl

[a'fll(a)nt]

effluent, n ['efluant] CTOK
either, a ['sI6a] 1l106olil

either ... or, conl. 10111101 ... 10111101
eliminate, v [I'IImlnelt] YCTpaHflTb
embossing, n [em'b:)sll)] TIo1CHeHlo1e
emission, n [I'mII(a)n] Io1cnycKaHlo1e, BblAe11eHlo1e
emit, v [I'mIt] BblAellflTb, V1cnycKaTb
emphasize, v ['emfasslZ] npenaaars oco6oe 3Ha'leHlo1et-
employ, v [lm'pl:)I], [em'pl:)l] Io1cn011b30BaTbt---
empty, a. v ['emptl] nvcroa, onycrourars
emulsify, v [I'mJ\lslfsl] 3MYllbrlo1poBaTb
emulsion. n

[I'mJ\II(a)n] 3MYllbCIo1f1t-
end, n

[end] KOHel.\
~e.
enhance v MOKpafl -racrs (MawIo1Hbl)

I;;-::---- , [In'hs:ns] YBelllo1YliITb, YCIo1/lIo1Tb
enormous, a

[I'n:):masj orpOMHbl1il
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ensure, v [In'lua] 06eCne'-l~Tb

enter, v ['ente] BXOglilTb

entire, a [In'taJa) llenbl~

enzyme, n ['enzarm] 3H3lilM

equal, a ['i:kwal) paBHbl~
-~

equilibrium, n [,ikwJ'llbnarn) paBHOBeCl1e

equipment, n [J'kwlprnant] oeopynoeauae

erasure, n [I'rel3a) 3p03lilfl

especially, adv. [IS 'pef(e) II) oco6eHHo

essentially, adv. [I'senHe)II) no cyuiecray, B OCHOBHOM

• establish, v [Is'tsebllfl YCTaHoBlilTb,OoocHoBaTb(cfl)

estimate, v ['estlrneJt) ou,eHIIIBaTb, nOAC'-IIIITbIBaTb

evaluate, v [I'vseljuelt] ou,eHIIIBaTb

evaluator, n [I,vselju'elta] Ou,eHO'-lHbl~ noxaaarens

evaporate, v [x'vsep(e)relt) IIIcnapflTb

evaporation, n . [x,vsepa'relf(e)n] ~cnap.eHlIle

exceed. v- [xk'sl:d] ripeBblwaTb

exception, n [Ik'sepf(e)n] lIlCKJlIO'-IeHHe

excess, a [Jk'ses] ~3nIllWHIIIIiI

exchanger [Jks'tfeInd:se]
heat e. T€nnoo5MeHHlIlK

exist, v [Jg'zxst] cyuiecteoaars

exit, n ['eksU], ['egZIt] 8blXOA

expensive, a [Ik'spensxv] Aoporoiil

explain, v [xk'spleln, ek 06bSlCHllTb
'spleJn)

expose,v [xk'speuz], [ek BbICTaBnSlTb, pacxpuaars
'speuz)

express, v [xk'spres), [ek'spres] Bblpa>t<aTb

expression, n [xk'spref(e)n] Bblpa>t<€Hllle

extend, v [xk'stend], [ek'stend] pacurapars

extensibility, n [lk,stensa'bJlatl] pacTfl>t<IIIMOCTb

extensively, adv. [Jk'stensJvIJ] 3Heprlll'-lHO,CIIIJ1bHO

extent [Ik'stent], [ek'stent] creneas
to a certain e. AO onpeAeneHHoliI CTeneHIII

112

external, a [Jk'ste:n(a)I] BHewHIII~

extract, v [Ik'strekt] 1113BIleKaTb

extraction, n [Jk'strekHa)n] lil3Blle'-leHllle, ~KcTpaKu,lilfl

extractor, n [Jk'strekta] 3KcTpaKTop, lil3BlleKalOll.lee
YCTOOl!iCTBO

extremely, adv. [Jks'tri:rnlJ) KpaLltHe, O'-leHb

F
facilitate, v [fa'sJbteJt] 0611er'-laTb

facility, n [fa'sJletI] oOopYAoBaHlile,
nOlllcnoco6neHIIle

fairly, adv. ['fEeIJ] AOBOllbHO

fall. v (fell, fallen) [b:I] naAaTb

fast, a [fa:st] 5blCTPbll1
favour, n ['feJva] nOJ1b3a

in favour of 3a
v 6naronPlllSlTcTBoBaTb

feature. n ['fit[a) '-lepTa
feed, v [fi:d) nlilTaTb, nOAaBaTb
feeder. n ['fi:da) nlilTaT€llb
felt, n [felt] CyKHO
fibre, n [falba] BOIlOKHOvirgin f.
secondary f. nepBIII'-IHOe BOIlOKHO

fibril. n BTOOlil'-lHOe BOIlOKHO
['falbrll] (llellnlOllo3Hafl) eplll5plllnlla

fibrillation, n [,falbrJ'IeJf(e)n] eplll5plllnlllllpoBaHlile
field, n [f1:ld] o6nacTb
figure, n

['fIga] L\11$pa
fill, v- [fJI] HanonHSlTb
filler, n- ['fIle] HanonHlIlTenb
film, n- [fIlm] nneHKa

.!!nd, v (found) [fnnd] HaxoAIIlTb
fine, a

"f- [faxn) TOH Klil VI
Inished. a

fir?--- ['tInJlt] KOHeYHbl1ii

hit:v- [fa:) nlllXTa

fit with [fIt] nplllCnOCOOJ,1Tb
flange, n cHa6AlIlTb

[flend3] epnaHell, BblCTyn
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flat, a [flet] nnocK~H

flexible, a ['fleksIbl] rl-l6K~11

float, n [flaut] np06Ka, nnOT

'.. flocculate, v ['fl;)kjaleIt], BbmaAaTb xnonbRM~,
'[fbkJuleIt] 06pa30BbiBaTb xnonss

flocks. n.pl. [fbks] xnonbR

flood, n [fIAd] nOTOK

floor, n [fb:] non, pa60"laR nnouianxa

flotation, floatation, [flau'teII(a)n] nnaBy"leCTb, ~noTa~~R
·n
flow, n, v [flau] nOTOK,Te"lb

, fluorine, n ['fl;)ri:n], ['fluari:n] ~TOP

flute, n, v [flu:t] rotppa, rodipapoaare

fly, n [flaI] MaXOBoe xoneco

foam, n [faum] neHa

follow, v ['blau] cneAOBaTb

force, n, 'oj [b:s) c~na, HanpaBnRTb, TonKaTb
force out BbiTallK~BaTb

foreign, a ['brI,i'l] nOCTopoHH~H

form, n, v [b:rri] ~opMa, 06pa30BaTb,
cPopMOBaTb

formaldehyde, n [b:'meldIhaId] ~opMallbAer~A

formation, n [b:'meIf(a)n] ~opMoBaH~e

former, n ['b:ma) ~opMYfOll.IaRMaW~Ha
..

forming, n [f;):mIn] <pop'MoBaH~e -

fossil, a l'bs(a)l] ~CKonaeMoe

fourdrinier, n [,fuadrI'ni:] Anl-lHHOceTO... HaR MaW~Ha

frequent, a ['fri:kwant] ...acTblH

frequently, adv. ['fri:kwantII] ...aCTO

fuel, n ['fju:al] Tonll~BO

full, a [ful] nonHbl11

function, n ['fA!)kf(a)n) <PYHK~l-lR
to be function of 3aB~ceTb OT
v AelilCTBoBaTb

furnace, n ['fa:nIs] ne... b

furnish, v, n ['fanID cHa6>KaTb, otiecne...~BaTb
KOMn03~U~R, HanonH~Tellb
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'further, a, adv, ['fa:ba) AanbHeHw~~,Aallbwe

furthermore, adv. [,fa:Oa'm~:] KpoMe roro

G
generally, adv, ['d3en(a)r(a)II] 06bl"'HO

generate. v [' d3en(a)reIt] nOpO>KAaTb

give, v [gIV] AaBaTb
aive off BblAellRTb

gloss. n [gb5] llOCK, nouiea ~e

glue. n, v [glu:] KneVl.cKlle~BaTb

goal, n [gaul] I..\ellb

grade, n [greId] COpT 6YMar~

publication g. ne ...aTHble copra
writlnq c. n~c~~e copra

grammage, n ['gremId3] sec B rpaMMax Ha M

grass, n [gra:s] TPaBa
I------;-
gravity, n ['grlevItI] cana TR>KeCT~

grease, n [grl:s] >K~P, cano

grind, v (ground, [graIod] pa3ManbiBaTb
ground)
grinder, n ['gr8Inda] Ae~~6pep

groundwood, n [' graundwudll MexaH~...eCKaR Macca
refiner a. AoeseCHafl Macca ~3 1.L\enbl

grow, v (grew, [grau] pacru
grown)
guard, v [ga:d] xpaH~Tb

gum, n [gAm] pacT~TellbHblVlKllei1

hand, n
H

[hend] pyKa
on the other hand c APyroi1 CTOpOHbl

handle, v ['hendl] o6pa6aTbisaTb

handling, n ['hlendII!)] 06pa60TKa

handmade, a ['hend'mexd] ~3roToslleHHbli1PY...HbIM- cnoc060M
hang, v (hung [hie!)] nOABeC~Tb, nOBeC~TbJ.lunQ) .
hardwood n ['ha:dwud] n~CTBeHHaR npesecaaa--:-- '
harm. n

[ha:m] BpeA--;---..

harmfUl a [' ha:mf(a)1, .ha:mful] BpeAHblVlr.-- .
harvest, v, n

['ha:vIst] CH~MaTb YPo>Ka~, YPo>Ka~
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headbox. n ['hedb:)ks] HanopHbl1il 51l1-'~K

header, n ['hede] BOA5IHoliI KonneKTop

heat. n, v [hl:t] Tenno, HarpeBaTb

heater, n ('hl:te] HarpeBaTenb

h~ting, n ['hl:tll)] HarpeBaH~e

heavy,a ['hevl] TJI)KeJlbl1il

help, v, n [help] nOMoraTb, nOMO~b

hemicellulose, n ['heml,seIJeleus] reM~ueJlJlIOJlO3a.

nonvuenmonoae
hide, v (hid, hidden) [h8Id] cKpblBaTb

high. a [hal] BblcoK~1II

• hold, v (held) [heuld] Aep>KaTb

hole, Ii [heul] orsepcrae
hollow, a ['h:)leu] nycroa

hood. n (hud] KOJlnaK (6yMaroAenaTeJlbHoliI

dryer h.
MaW~Hbl, penna)
CVWHJlbHbllil xonnex, CVW~l1Ka

however,cj. [hau'eve] O,lJ,HaKO

humid, a . ['hJu:mld] BJla>KHbllll

humidity, n . [hju(;)'mldltl] BJla>KHOCTb

hydrogen, n ['haldred3en] BOAOpO,lJ,

hydroxide, n [hal'dDksald] rlll,lJ,pOKCIII,IJ,
sodium h. rIllAOOKCIIl,Q HaTDIII5I

hypochlorite, n nmOXIlOPIIIT
I ..

identical. a [al'dentlk(e)l] lIl,lJ,eHTlII'iHbliit, TO>K,IJ,eCTBeHHbliit

immediate, a [I'mi:dletl HenocpeAcTBeHHbliil

[I'mi:dJet]

immediately, adv. [I'ml:dletll) HeMeAneHHO

(I'mi:djetlx]

impact, n ['Impsekt] B03AelilcTB~e

impair, v [Im'p£e] oclla6J1S1Tb, YXYAwaTb
Ka"leCTBO

impart, v [Im'pa:t] npanaaars. cootnuars

.impinge, v (xm'pxnd3] CTallKIIIBaTbCR

impingement, n [lm'plnd3ment) CTOJlKHOBeHlIle

11.0

imply, v
[Im'plal] 3aKlltO"laTb B ceee.

nO,Qoa3VMeBaTb

~nce, n [Im'p:):t(e)ns] 3Ha"leHllle

impose, v
[Im'peuz) HaJlaraTb

imprint. n
['ImprInt] OTneyaTOK

improve. v [Jm'pru:v] yny-uuars, coaepuieacreoears

improvement. n [Im'pru:vment] ycoaepuieacraoaaaae

impurities. n, pI. [rrn'pjueretJz] np~MeclII

incline. v [In'klaln) HaKllOH5ITb

include, v [In'klu:d] BKlltO"laTb

incoming, a ['In,kAmll)] BXOA5I~lIliil

increase. v, n (In'kr/:s) YBen~YIIITb, YBelllllyeHllle

indicate, v ['Indlkelt] YKa3blBaTb

influence. v, n ['Influens] BJlIll5lTb, Blllll5lHllle

ingredient, n [In'grl:dlent] COCTaBHa51 "laCTb

initial, a [1'nl[(e)l) nepBoHa4allbHblVi

ink, n [Jl)k) "lepHlIIlla,Tlllnorpa~CKa51

KoaCKa
insert, v [In'se:t) BKlllOyaTb

inside, adv. (,In'saJd] BHYTPIll

integral, a ('lntlgr(e)l] HeOTbeMneMbliit

integrate, v ('Inllgrelt] o6be,QIIIHRTb (C5l)

intend. v (In'tend] npe,lJ,Ha3Ha"laTb

intensive. a [In'tenslv] IIIHTeHclIIBHblVi
enerav i. 3HeoroeMKIIIIII

interfere. v [,Jnte'fJe] BMeWIIIBaTbC5I

intermediate, a (,lnte(:)'ml:dJet] npoMe>KyToYHbllll

internal, a (In'te:n(e)I] BHyTpeHHlll1it

interruption n (,lnta'rl\pJ(e)n] nepepsta- '
intrOduce v

l,Jntre'dju:s] BBOAIIITb- '
intrOduction n [,Intre 'dAk[(e)nJ BBeAeH~e-:-- .
Invent, v

[In'vent] 1II306peTaTb
~

Inverse n
['In've:s]f--;-.- • npOTIIIBOnOllO>KHOCTb

~v [In'v)lv] BKlllO"laTb B ce651

I
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justify, v ['d3I\StIfaI] OnpaBAaTb

K
kaolin. n ['ken,lIn] KaonlllH

keep, v (kept, kept) [kl:p] Aep)KaTb

knot, n [n:)t] Cy'lOK

L
last, v, a [Ia:st] AnlllTbCR, nocneAHIII~

latter, a ['Imta] nocneAHIIILIt

lay. v (laid) [leI] ynO)KIIITb, paCnOnO)KIIITb

layer, n ['lela] cnoLit

lead, v (led) [Ii:d] BeCTIII K

leaf, n (pI. leaves) [11:1] nacr

least. a [Ii:st] HalllMeHbwlIIIII
at least no KpaHHeH Mepe

leave, v (left) [Ii:v] OCTaBnRTb

length, n [le!)O] AnlllHa

level, n ['lev(a)l] ypoBeHb

liberate, v , ['1J:b(a)reIt] OCBoOO)KAaTb

liberation, n [,IIb(a)'reIf(a)n] OCBOOO)KAeH lIIe

lid, n [lId] KpblwKa

lift, v [11ft] nOAHIIIMaTb
I. out BblHIIIMaTb

light, n [laIt] CBeT

like, a, adv., v [laIk] nOXO)KIIIH, nOA06Ho,
HpaBIIITbCR

likely, adv. ['I8IklI] BepoRTHo

limit. n, v ['lImIt] npeAen, orpaHIII~IIIBaTb

liquor, n ['IJI<w:):] )KIIIAKOCTb, paCTBOP
cookino I. BapO'lHaR )t(IIIAKOCTb

living, a ['IIVI!)] )KIIIBOLit

load, v [laud] 3arpY)KaTb

locate, v [Iau'kelt] pacnonaraTb, onpeAenRTb
MeCTO pacnOnO)KeHIIIR

log, n [I:)g] opeBHo

long, a [bl)] AnlllHHblLit
as lona as, prep. nOKa

longitudinal, a [,I:)nd3 I'tju:dIn(a)l] npoAonbHblLit

loose, a [Iu:s] cBo60AHbiLit
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loosely, adv. ['lu:slI] cB060AHO

1Ose, v (lost) [Iu:z] TepRTb

loss, n [bs] nOTepR

~) lot of MHoro

low, a [Iau] HIII3KIIILIt, HIII)KHIIILIt

lower, v ['Iaua] nOHIII)KaTb

lumber, n ['IAmba] nlllnoMaTeplllanbl

lumpy. a ['IAmpI] KOMKOBaTblLit

M
magnesium. n [mmg 'nl:ZIam] MarHIiILIt

main, a [meIn] rnaBHblH

maintain, v [mem'tem] nOAAep)KIIlBaTb

maintenance, n ['meIntanans] TeXHIII'leCKOe 06CJlY)KIIIBaHllle,
cOAep)KaHllle

major, a ['meId3a] rnaBHblH

make, v [meIk] AenaTb
make up, v nononHRTb
make UP, a AononHIIITenbHblLit

making, n ['meIkI!)] 1113rOTOBneHllle
paper m. 6YMarOAeJlaHllle

management, n ['mmnId3mant] ynpaaneuae
manufacture, v. n [,mmnja'feek1fa] npOIll3BOAIIlTb, 1i13rOTOBneHllle
manufacturing, n [,mmnja'feek1f(a)rI!)] npoH3BoACTBO
maple, n ['meIpl] KneH
mat, n, a [meet] cnoa, BoLitnoK, MaTOBblLit
material, n [ma'tIarIal] B~~ecTBo, MaTeplllan

I-. raw m. cuose
m~an. v (ment) [ml:n] 03Ha'laTbf--

means, n
cpeACTBo

I--~ means of nocpeAcTBoMmeasure, v, n
[' me3a] 1113MepRTb, Mepaf---

measurement n
[' me3amant] 1113MepeHlllef-- t

medium, n
['ml:djam] cepeAIIIHa, cpeAa

~ ['ml:dIam]
mention, v

['menI(a)n] ynoMHHaTb
~n

[meIl RYeLltKa
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meter, n, v ['ml:te] MeTp, CYeTY~K,
1i13Mep~TellbHblVl npatiop,
1i13MepSlTb

micelle, n [mI'sel] MIiI~elllla, KplilcTalllllilT

mill, n [mIl] 3aBoA

mix, v [mIks] CMeWIiIBaTb

mixed, a [mIkst] cMewaHHbl1il

mixing, n ['mIksII)] CMeW~BaH~e

mixture, n ['mIkstfe] CMeCb

modification, n [,m)dIfI 'keIf(e)n] MOAIiIQ>IiIKaL\~.Il

modify, v ['m)dIfaI] MOA"'Q>IiI~liIpOBaTb,

>
BIiI,Q0~3MeHSlTb

moist, a [m)Ist] Blla>KHbllil

moisture, n ['m)Istfe] Blla>KHOCTb, snara

mold, n [meuld] Q>0pMa

mount, v [maunt] MOHT~poBaTb

movable, a ['mu:vebl] nOAB~>KHbllil

mulberry, n ['mAlb(e)rI] ryrosoe nepeso

rnultl-staqe, a ['mAlhsteId3ll MHorocTyneHyaTblVl

N
nature, n ['neItfe] nplilpoAa

necessary, a ['neses(e)n] He06xoA~Mb1Vl

necessitate, v [ne'sesIteIt] BbIHY>KAaTb

need,v, n [ni:d] Hy>KAaTbCSl, He06xoA~MOCTb

negate, v [m'geIt] orpauars

network, n ['netwe:k] ceTb

neutral, a ['nju:tr(e)l] HelilTpal1bHblVl

nevertheless, adv. [,neveO(e)'les] OAHaKO, TeM He MeHee

newness, n ['nJu:nes] HOBIiI3Ha

newsprint, n [' nJu:zprInt] raaeraas 6yMara

next, a [nekst] clleAYIOw,~1iI

notable, a ['neutebl] 3aMeTHbllil, 3HaYIiITellbHbilil

note, v [neut] OTMeyaTb

noticeable, a ['neutIsebl] 3aMeTHbilil

notify, v ['neutIfaI] OTMeyaTb
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number, n I['nAmbe] IYIiICIlO
a number of HecKollbKO, OSlA

~ 0
oak, n [euk] Ay6

observe, v [eb'ze:v] Ha61l1O,QaTb

observer, n [eb'ze:ve] Ha61llOAaTeJlb

obstacle, n [')bstekl] npenSlTCTB~e

obtain, v [eb'teIn] nOllyyaTb

obvious, a [')bVIes] OYeB~AHbllil

obviously, adv. [')bVIesII] OyeB~AHO

occur, v [e'ke:] npOIiICXOAIiITb

odor, n ['eude] sanax

off, adv. [)f] BHe

offset, n, v [')fset] cMew,eH~e, cMew,aTb

oil, n [)II] pacrarensaoe MaCIlO, HeQ>Tb

once, adv. [wJ\ns] OAIiIH paa, CIlY>K~T AilS!
YC~JleH~Sl COlO30B if, when

only, adv. ['eunlI] TOllbKO
the only, a eA~HcTBeHHbllil

on-site, adv. [')n'saIt] Ha MeCTe

opacity, n [e'pesetI] Henp03paYHOCTb

opaque, a [e'peIk] Henp03paYHblVl,
ceerosenpouauaeaua

opaqueness, n [e'peIknIs] cserouenpcaauaeaocrs
open, a,v ['eup(e)n] oTKpblTbllil,oTKpblBaTb
opening, n ['eup(e)ml)] oTBepCT~e

operate, v [')pereIt] pa60TaTb,npliIBoA~TbB

operation, n
AeVlCTB~e

[,)p(e}'reIf(e)n] pa60Ta, npo~3BoACTBO
opportunity, n [')p(e)reIt] B03MO>KHOCTb
opposite, a [')pezIt] npoT~BOnOI10>KHb,1iI

order, n ['):de] np~Ka3, nopSlAOK
in order to, prep. YTo6blv

ynopR,QO'H1Tb, np\IIBeCTIol B

original a
nODRAOK

f- ' [e'n d3(e)n(e)l] nepBOHayaJibHbllil

~nally, adv. [e' rI d3(e)n(e)lI] nepBOHayallbHO
Outer, a ['aute] BHewH~ri1
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output. n ['autput] BblXOA, BblnyCK

outside, a [,aut'sald] HapY>KHbIVi

overall, a ['auv(a).., I] 06lJ..l VI VI

overcooked, a ['auva'kukt] nepesapeaasra

overheating, n ['auva'hl:tll)] neperpeB

oversize, a ['auva'salz] 60nbwe 06bl'lHOrO pasxepa

oxidize, v [':)kSld8lz] OKVlcnRTb

p
package, n ['pekld3] KVlna, KOMnneKT

packaging, n ['plekld311)] ynaKoBKa

pad, n [pled] cnoH, npociloHKa
.,

paper, n ['pelpa] 6yMara
bag p. MeWO'lHaR 6yMara
cloth p. nonOTHRHaR 6yMara
handmade p. 6yMara pY'lHOrO OTil'V1Ba
lightweight p. nerxaa 6yMara
printed p. ne-raraes MaKyilaTypa
wrapping p. 06epTO'lHaR 6yMara
writing p. nVlC'laR 6YMara

paperboard, n ['pelpa'b:):d] KapToH

paperrnakinq, n ['pelpa'melkll)] 6yMaronena HVie

part, n [pa:t] 'laCTb
take p. npVlHVlMaTb v-racrae

partial, a ['pa:f(a)l] 'laCTVI'lHbIVi

partially, adv. ['pa:J(a)ll] 'laCTVI'lHO

particle, n ['pa:tlkl] -iacraua

particularly, adv. [pa'tlkjulall] O'leHb., ocofieuao

pass, v, n [pa:s] npoxOAVlTb, npOXO>KAeHVle

passage, n ['plesld3] npOXO>KAeHVle

pattern, n ['petan] 06pa3el.\, pVlCyHOK

penetrate, v ['penltrelt] nponVlTwBaTb, npoHVlKaTb

penetration, n [,penl'trelf(a)n] nponVlTKa

per capita [pa'keplta] Ha AYWy HaceileHVlR

percentage, n [pa'sentld3] npoueuruoe conepxaaae

perform, v [pa'b:m] BblnOnHRTb,
COBepweHCTBOBaTb

performance, n [pa'b:mans] xapaKTepVlcTVlKVI,
npOVl3BOAVITeilbHOCTb
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permanence, n ['pa:manans] yCTOH'lViBOCTb,
HeVl3MeHReMOCTb

permanent, a ['pa:manant] AonroBpeMeHHbl1il

peroxide, n [pa'r:)ksald] nepeKVlcb

persistence, n [pa'slst(a)ns] YCTOH'lViBOCTb

~copier,n ['fautauk:)pla] xcepoxc

piece, n [pl:s] KyCOK, nerans

pile, n [pall] Ky'la, na-uca

pine, n [paIn] COCHa

pipe, n [palp] Tpy6a

piston, n ['plstan] nopuress

place, n, v [plels] MeCTO, nOMeCTVlTb
take n, npoVlcxoAVlTb

plant, n [pla:nt] pacreuae. 3aBoA
waste treatment p. YCTaHoBKa AilR O'lVlCTKVI

OTXOAOB
plate, n [plelt] nnaCTVlHa

play, v [plel] V1rpaTb

plug, v, n [plAg] 3aKynopVlBaTb, np06Ka

pocket, n ['p:)klt] KapMaH

pollutant. n [pa'lu:t(a)nt] 3arpR3HRIOlJ..lee BelJ..leCTBO

pollution, n [pa'lu:f(a)n] 3arpR3HeHVle

poorly, adv, ['puall] nnoxo

pore, n [p:):] nopa

possibility, n [,p:)sa'bliltl] B03MO>KHOCTb
power, n ['paua] M0lJ..lHOCTb, cana

powerful, a ['pauaful] CVlllbHblH

preconverted, a ['prl:kan'va:tld] npeABapVlTeilbHo
06pa60TaHHblH

predetermine, v ['prl:dl'ta:mln] npenonpenensrs
predictable, a [prl'dlktabl] npeAcKa3yeMbl1ll
predominant a [prl'd:)mlnant] npe06naAalOlJ..lVlH- '
prefer, v [prl'fa:] npeAnO'lViTaTb-preference n ['pref(a)r(a)ns] npeAnO'lTeHVle- '
preparation n [,prepa'relf(a)n] npVlroToBneHVle- 'prescribe v [prls'kralb] npennacuaars- '
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presence, n ['prezns] npacyrcrsae

present, v, a a. ['preznt] npenoAHecTIII, npeAcTaBnRTb
v, [prl'zent] nplllcyTcTBylOLlJ,1II1i1

press, v, n [pres] npeccoBaTb, npecc
printing p. ne'-laTHbllil npecc
size o. Knel<1nbHbl1il noecc

pressing, n ['presll)] npeccosaaae

pressure, n ['preIa] AaBJleHlIIe

pressurize, v [' preIaran] ncesnuars naaneaae

presteam, v [pri:'sti:m] . npeneaparensao nponapars

presteaming, n [prl:'stl:mll)] npenaapwrensuaa nponapxa

pretreat, v [pri: 'trl :t] npensaparensuo otipatiorart,.
prevent, v [prl'vent] npeaynpe)KAaTb

prevlously, adv ['prl:vjasll] paHee, npeABaplllTeJlbHO

primarily, adv. ['pralm(a)rJIJ] npe)KAe scero

primary, a ['praJmarJ] nepBIII'-IH~~, nepBocTeneHH~~

prime, a [praJm] nepBbl~, nepeocreneaaua

printability, n [,pnnta'bJIJtJ] nparonsocrs AnR ne'-laTaHIIIR

printi[lg, n ['prJntJI)] ne'-laTaHlIIe, ne'-laTb

prior, prep. ['praJa] AO

procedure, n [pra'si:d3a] npouecc npoaaeoncrsa

proceed, v [pra'si:d] np0I<1CXOAIIITb

process, v, n n. ['prauses] o6pa6aTbiBaTb, npouecc
high-yield p. v. ['prau,ses] npouecc c BblCOKIIlM BblXOAOM
soda o. HaTpQHHbl1il npouecc

processor, n ['prausesa] o6pa6oT'-IIIIK

production, n [pra'dAk[(a)n] npov13BoAcTBO

promote, v [pra'maut] cOAelilcTBoBaTb npOABI<1)KeHIIlIO

protect, v [pra'tekt] 3alllllllllaTb

prove, v [pru:v] AOKa3blBaTb

provide, v [pra'vaJd] o6eCne'-lIllTb

provided, cj., a [pra'vaJdJd] nplll yCJlOBIIIIII, ecna:
o6ecne'-leHHbllil

pull, v [pul] TOJlKaTb, TaU\I<1Tb

pulp, n [pAlp] ~enJlIOJl03a, 6yM. Macca,
refiner chemical npesecaaa Macca 1<13 lllenbi
mechanical o.
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['pAlpa] pa361<1BaTenb (~ennIOJlO3~)

pulper, n
['pAlpJI)] npeepauieaae B nonyaaccy.

~ aapxa (uenmonoasr),
Aeeplll6plllpoBaHIIle

batch p.
nepl<10AIII'-IeCKaR aapxa
HenoeOblBHaR BaOKa

continuouS o.
['pAlpmJI] ~eJlJlIOJl03Hbllil 3aBOA

pUlpmill, n

pump, n, v [pAmp] Hacoc, HaKa'-lIllBaTb

purchase, v, n ['pa:tfas] nOKynaTb, nOKynKa

pure, a [pjua] '-IIIlCTbIVi

purification, n [,pjuarJfJ 'keJf(a)n] O'-lIllCTKa

purity, n ['pjuarJtJ] '-IIIICTOTa

purpose, n ['pa:pas] ~eJlb

push, v [pun TonKaTb

Q
quality, n ['kw:JIJtJ] Ka'-leCTBO

quantity, n ['kw:>ntltl] KOnlll'-leCTBO

queue, n [kJu:] O'-lepeAb

R
rags, n. pl. [rmgz] TpSlnbe

rain, n [reIn] AO)KAb

raise, v [ren] nOAHIIlMaTb (CSl). BblpallllllBaTb

random, a ['rmndam] cJlY'-lalilHbllil

range, n, v [reJnd3] PRA, AIIlana30H
KJlaCcllleplll~lIlpOBaTb,

BblCToalllBaTb
rapidly, adv. ['rmpJdlJ] 6blCTpO

rate, n [reJt] HopMa, CKOpOCTb

ratio, n ['reJIJau] OTHoweHlIIe, nponop~IIlSl

reach, v [ri:tf] AOCTlIIraTb

react, v [rJ(:)'mkt] pearlllpoBaTb

readily, adv, ['redJIJ] OXOTHO
I-

ready, a, v ['redJ] roroaua, rOTOBI<1Tb
t--
ream. n [ri:m] crena (6yMarlll)

I---
reason n

['rl:zn] pa3yM, nplll'-lIllHat-::=-- '
reasonable, a ['ri:znabl] pa3YMHbilil
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receive, v [u'si:v] nOIlY'-laTb

recently, adv. ['ri:sntlI] HeAaBHO

reclaim, v ['ri:'klelm] Tpe60BaTb

'.. recognize, v ['rekagnalZ] nplo13HaBaTb

record, v, n n. ['relo:d] aanacusars. peracrpapoears
v, [u'k:>:d] 3anlo1Cb

recover, v [rl'luwa] BOCCTaHOBIo1Tb

recovery, n [u'kAvarl] BOCCTaHOBlleHlo1e,
YllaBlllo1BaHlo1e

recycle, v [ri:'salkl] peuapxynapoears.
nponYCKaTb

reduce, v [rl'dJu:s] coxpauiars. npeepauiars,
BOCCTaHaBIl101 BaTb

• reduction, n [rl'dAkf(a)n] BOCCTaHOBlleHlo1e,
YMeHbweHlo1e

refer, v [rl'fa:] ccunarsca. OTHOCIo1TbCR,
Ha3blBaTb

refine, v [rl'faln] pa3MallblBaTb,
COBepweHCTBOBaTb

refiner, n [rl'fslna] paeplo1Hep

refining, n [u'fSlnll]] paeplo1H\IIpOBaHlo1e, pa3Moll

rertectance, n [rl'flekt(a)ns] orpaxceuae

regulations, n.pl. [,regJu'lel[(e)n] npaBlo1lla

reject, n, v n. ['rl:d3ekt] orepocu, oT6pacblBaTb
v. [u'd3ekt]

relate, v [rl'lelt] CBR3blBaTb

relationship, n [rl'lel[(e)nflp] CBR3b, oraouieaae

relative, a ['reletlv] oTHooHellbHblill

relatively, adv. ['reletlvll] OTHOCIo1TellbHO

release, v, n . [rl'li:s] BbIAeIlRTb, oCBo6o>KAaTb
BblAelleHlo1e

rely, v [rl'ISI] nOllaraTbCR

remain, v [rl'meln] OCTaBaTbCR

remember, v [u'membe] nOMHIo1Tb

removal, n [rl'mu:v(e)l] YAalleHlo1e

remove, v [rl'mu:v] YAallRTb

render, v ['renda] OTAaBaTb, AellaTb

repeat, v [rl'pl:t] nOBTopRTb
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repellency, n [rl'pelansl] OTTaIlKIo1BalO~aRcnoco6HOCTb

water r. rIo1APoc!>o6HOCTb

~,v [rl'plels] 3aMeHRTb

replacement, n [rl'plelsmant] 3aMeHa

replenish, v [rl'plenlfl HanOIlHIo1Tb

report, v [rl'p:>:t] cooeuiars

represent, v [,reprl'zent] npeAcTaBIlRTb

representative, a, n [,reprl'zentatlv] npeAcTaBIo1TellbH~i11

npeAcTaBIo1Tellb
reprocess, v ['ri:'prauses] nonaeprars noeropaoa

nepepa60TKe
require, v [rl'kwala] Tpe60BaTb

resistance, n [rl'zlst(a)ns] conporaaneaae,
tearing r. yCToill'-lIo1BOCTb
water r. conpcrwaneaae pa3AIo1paHIo11O

BOAOHenpOHlo1l.\aeMOCTb
resort, v [rl'z:>:t] nepecopTlo1poBaTb

respect, n [rlS'pekt] OTHoweHlo1e, KacaTellbCTBO
in this respect B 3TOM OTHoweHlo1101
with respect to '-ITO KacaeTCR, OTHOCIo1TellbHO

restore, v [rls't:>:] BOCCTaHOBIo1Tb

result, n, v [rl'zAlt] pesyns'rar. nplo1BoAIo1Tb K
r. in npasecra K
r. from 6blTb pe3YllbTaToM '-IerO-TO

retain, v [rl'teln] YAep>KIo1BaTb

retard, v [rl'ta:d] 3aAep>KIo1BaTb

return, v, n [rl'ta:n] B03Bpa~aTbcR,eoaepauieuae

reuse, v, n n, [ri:'ju:s] nOBTopHO Io1cnollb30BaTb
v. [ri:'ju:z] noaropaoe Io1cnOllb30BaHIo1e

revolve, v [rl'V;)lv] epauiars (CR)

rewinding, n [,rl:'wslndll]] nepeMoTKa

ribbon, n ['rlben] lleHTa

rigid, a ['rld3Id] >KeCTKllliII
f--

ring, n [rll]] KOllbl.\O
f---,

~e, v (rose, risen) [rslZ] nOAHIo1MaTbCR, BCTaBaTb
roll, n

[reul] Ball
backing r. onopHblill Ball
brest r. rpYAHoiil Ball
guide r.

HanpaBIlRIO~Io1i11 Balllo1K
~uider. ceTKOBeAY~Io1i11 Balllo1KrOller, n

['reula] Ball
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roof, n [ru:f] xpsuua

room, n [ru:m] uex
cooking r. BapOYHblill uex

rosin, n ['r:lZln] KaHVI<p0flb

rotary, a ['rautarI] Bpa~alO~V1i1lcSl

rotate, v [rau'telt] epauiars (CSl)

rotation, n [rau'telf(a)n] spauieaae

rough, a [rAf] rpy6blill, urepoxoearua

route, n [ru:t] nopora, nYTb
take a r. V1ATVI nYTeM

rub, v [rAb] rapers (CSl)

• rubbing, n ['rAbll)] V1cTVlpaHVle

5
sack, n [smk] MeWOK

same, pron., a [serm] KaK, TOT >Ke caMblill

sample, n ['sa:mpl] o6pa3eu

satisfy, v ['smtI51al] yaoanereopsrrs

saturated, a ['sset[areltld] Hacbl~eHHblill

save,v [selvJ 3KOHOMVlTb
-

saving, n, n. pI. ['sel'lll)] 3KOHOMVlSl,CKon, lloByweYHaSl
Macca

sawmill, n ['s:l:mll] lleconVlflbHblill aaBOA

scale, n [skell] wKalla, HaKVlnb, oKallVlHa

scatter, v ['skmta] pecceaears (CSl)

scattering, n ['skmterll)] pacc:eVlBaHVle

scratch, n [skrmtf] uapanaua

screen, n, v [skrl:n] COpTVlpoBKa, COpTVlpoBaTb

screener, n ['skrJ:na] COpTVlpoBKa

screening, n ['skri:nll)] coprapoaauae

seal, v [sl:l] nllOTHO 3aKpblBaTb

secondary, a ('sek(a)nd(a)rI] BTOpVlYHblill

secure, v [sl'kjue] 3aKpenllSlTb, oxpaHSlTb,
rapaHTVlpOBaTb

see, v (saw, seen) lsi:] BVlAeTb

seldom, adv. ['seldam] peAKO

select, v [sl'lekt] oT6V1paTb
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serection, n [sl'lekf(a)n] oT6op

'Semichemical, a ['seml'kemlk(e)l] nOllyxVlMVlyeCKVllii

send, v (sent) [send] nocunars

sensitive, a ['sensrtrv] YYBcTBVlTellbHblill

separable, a ['sep(a)rabl] oTAellbHbllii

separate, v, a a. ['seprlt] pasnenars. oTAellbHbllii
v. ('separelt]

separator, n ['separelta] noayurxa, cenaparop

sequence, n ['sl:kwans] noclleAOBaTellbHocTb

sequential, a [sl'kwenf(a)l] nocnenoaerensasra

settle, v ('setl] OCa>KAaTbCSl

several, a ['sevr(a)l] HeCKOllbKO

shape, n [felp] <popMa

shear, n, v [fla] pa3pe3, pe3aTb

sheet, n [fl:t] llVlCT, 6yMa>KHOe nOllOTHO

sheeting, n ('[I:tll)] Hape3aHVle llVlCTOB 6YM.
nOllOTHa

shift, v, n [fdt] cMe~aTbcSl, CMe~eHVle

ship, v [flp] ompaBll~Tb

shipping, n ['flpll)] ornpaaxa

short, a [f:l:t] KOpOTKVllii

shorten, v ('[:l:tn] YKopaYVlBaTb

show, v (showed, [fau] noxassraan,
shown)
shower, n ('[sue] cnpucx
side, n [said] cTopoHa
back s. o6paTHaSl croposa
side by side P~AOM

similar, a ('slmlla] nOAo6Hbilii
similarity, n [,slml'lserltl] CXOACTBO
simple, a ['slmpl] npoCTolii
simulate, v ['slmJulelt] V1MVlTVlpoBaTbI-;---
Simulation n [,slmju'leIf(a)n] MOAeflVlpoBaHVler-,.... ,

~ adv., prep., [sins] Crex nop KaK, C, nocne,
TaK KaK

Single, a
['sll)gl] eAVlHcTBeHH~lii,oAVlH

129Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



site, n [salt] MecTopacnono~eH~e

size. n, v [salZ] Kne~, pa3Mep, npoKne~BaTb

sizing, n ('saIZII)] npoKne~Ka, COpT~poBaH~e(no

pa3MepaM)
internal s. npoxneaxa B Macce
surface s. noeepxuocraas npOKne~Ka

slice, n [slal5] n~HelilKa 6yMaroAenaTenbHolil
MaW~Hbl

slightly, adv. ('slaltll] cnerxa

slot, n [sbt] uiens

slow, a, v [sleu] MeAneHHbilil, 3aMeAnRTb

sludge, n [sll\d3] OTCTOIA, rpfl3b

, slurry, n ['sle:rl] cycneH3~R

small, a [sm:):I] ManeHbK~1iI

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

smooth, a [smu:O] rnaAK~IiI, pOBHbl1il

smoothness, n ('smu:OnIs] rnaAKOCTb

soak, v [seuk] BbIMa'i~BaTb

soap, n [seup] M"blno

sodium, n . ['seudjem] HaTp",1ii

soft, a [!pft] MRrK~1iI

soften,v ['s:)fn] CMRr'iaTb

softwood, n ['s:)ftwud] xBo~HaR npeeecaua

sole, a [seul] eA~HcTBeHHbllil

soluble, a ('s:)ljubl] pacTBop~Mbllil

solution, n [se'lu:I(e)n] pacrsop: peuieaae

some, pron., a, adv. [sl\m] Koe-KTO, HeKOTopble,
HeKoTopbllil,
HecKonbKo

sort, n, v [s:):t] COpT, COpT~poBaTb

source, n [s:):s] ~CTO'iH~K

spatial, a ('speII(e)l] npocTpaHcTBeHH~1il

species, n ('spl:[i:z] B~A

speed, n [spl:d] CKOpOCTb

spend, v (spent) [spend] TpaT~Tb

spent, a [spent] oTpa60TaHHbllll
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rsprried,a [splld] pa3n~Tbl~

CSplash, v [spieD 6pbl3raTb

rsplit. v [spilt] pacurennars

spray, n, v [sprel] CTpyR, onpucxaears

rspread, v [spred] pacnpOCTpaHRTb

spruce. n [spru:s] enb

square, n [skwEe] KBaApaT

squeeze, v [skwi:z] C~~MaTb

stability, n [ste'bliltl] YCTOIll'i~BOCTb

stack, n [stek] YCTaHoBKa

staff, n [sta:f] WTaT cny~al1.!~x

stand, v (stood) [stend] BbIAep~~BaTb

starch, n [sta:tf] KpaxMan

start, v [sta:t] Ha'i~HaTb

start l!Q 3anycT~Tb (Maw~HY)

static, a ['stmtlk] CTaT~'ieCK~IiI, HenoAB~~Hbllll

steam, n [stl:m] nap
live s. OCTPbl1ll nap"

stick, v (stuck, [stlk] np~n~naTb

stuck)
stiff, a [Stlf] ~eCTKlt1l1t

stiffness, n ('stlfnIs] ~eCTKOCTb

stock, n [st:)k] aanac, Macca

stockpile, v ['st:)kpul] nenars sanacu
stone, n [steun] Aeqm6pepHbillt KaMeHb

storage, n ('st:):nd3] xpaHeH~e

store, v [Sb:] xpaaare, cKnaAblBaTb

strain. n [strem] HaTfI~eHlile

stress s. cana HaHI~eH~R

strainer, n ['strelne] yanonoaarens. COPT~poBKa
ril}g s. KonbweBolltY3nonoB~Tenb

strand, n [strend) cnoa. ny'iOK BonOKOH
r---
straw, n [stl':):] conOMa
~
stream, n [strl:m] nOTOK
~
strength, n [strer]8] npO'iHOCTb
~ts" BnarocTolilKOCTb
stretch, n, v [stretf] pacTR~eH~e, pacnll~BaTb
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stretching, n ['streffI!]] pacrssceaae

strong, a IstDI)] npO'iHbllil

subject, n, v n. ['sl\bd3Ikt] npeAMeT, nOABepraTb
v. [sab'd3ekt]

.. suboperation, n ['sl\b)p(a)'reIf(a)n] 'iaCTb onepauaa

subsequent, a ['Sl\bSIkwant] nOCl1eAYIOl.Ll1II iii

substance, n ['sl\bst(a)ns] Bel.LleCTBO

substantially, adv. [sab'staenfalI] OCHOBaTel1bHO

suffer, v ['sl\fa] cTpaAaTb

suffice, v [sa'fals] 6blTb AOCTaTO'iHbIM

sufficient, a [s(a)'fIf(a)nt] AOCTaTo'iHbllii

.. suit, v [sju:t] nOAXOAIIITb, nplllcnoca611I11BaTb

suitable, a ['sju:tabl] nOAXOAl1l.LlIIIVl

suited, a ['sju:txd] nplllroAHbl1ii

sulfate, n ['sl\lfeIt] cYl1b¢aT

summarize, v ['sl\merau] 0606l.LlaTb

superheated, a ['sju:pehi:tId] neperpersra

supplier, n Ise'plaIe] nOCTaBl.LlIIIK

supply, n, v [se'pJaI] nOCTaBKa, nOAa~a, nOAaBaTb

support, v [se'p):t] nOAAep>KIIIBaTb

surface, n ['se:fls] noaepxaocrs

suspend, v [ses'pend] npespauiars B COCTOl1Hllle
cYCneH3111111

swell, v [swel] pa36yxaTb

T
take, v (took, taken) [teIk] 6paTb

tank, n [tel}k) 6aK

tear, v (tore, torn) [tEe] pBaTb

technique, n [tek'nl:k] ,TeXHIIIKa, MeTOA

tend, v [tend] cTpeMIIITbCl1

tension, n ['tenf(e)n] HaTl1>KeHllle

term, n [te:m] TepMIIIH,yc110Bllle
in terms of C TO'iKIII 30eHIII11

test, n [test] TeCT
mullen t. TeCT Ha oaaoua

testing, n ['testI!)] TecTlllpoBaHllle
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therefore, adv. ['OEef):] n03ToMY

~k,a
[SIk] rycTo

~ken, v ['SIk(e)n] cryuiars

"thickener, n ['SIk(e)ne] crycrarens

thickness, n ['SIknIS] TOl1l.LlIIIHa, nJlOTHOCTb

thin, a [SIn] TOH KillIii

thread, n [Sred] HIIITb

tightly, adv. ['t8Itlx] nl1OTHO

time, n [tarm] BpeMl1, pa3

tinctorial, a [tIl)k 't:):rxel] KpaCIIIJlbHbl1ii

tissue, n ['txfu:] TOHKal1 6yMara, TKaHb

tolerate, v ['t)lereIt] AonycKaTb

top, n [t)p] Bepx

touch, n [tl\tf] nplIIKocHoBeHllle
- ~

towards, prep. [te'vn:dz] no HanpaBJleHl110 K...

toweling, n ['taueIIIJ] MaTeplllaJl AJll1 canoero« III
nonOTeHel.\

tower, n ['taue] 6awHfI
bleach t. oT6eJlbHal1 OaWHl1

tracheid, n [tre'ki:ed] TpaxelllAa,cocYAoBIIIAHal1
Kl1eTKa

transfer, n, v n, ['traensfe(:)] nepeHoc, nepeHoclIITb

v. [trens'fa:]
transmit, v [traenz'mIt] nepeAaBaTb

transparent, a [traens'pEer(e)nt] np03pa'iHbllii

treat, v [tri:t] 06pa6aTbiBaTb

treatment, n ['trl:tment] o6pa60TKa

tree, n [tri:] AepeBo
broad-leaved t. WI1POKOl1l11cTBeHHoe nepeso
evergreen t. Be'iH03eJleHOe nepeeo

_~eedle-bearinQt. xeoauoe nepeao
trlrn, n, v [trxm] nOApe3Ka,06pe3aTb

I---.

trUly. adv. ['tru:II] TO'iHO
I--.
tUbe, n [tju:b] Tpy6ar------

r-:---,..._ U
unbleached a ['J\O'bllfft] He6eJleHblVlr.-:-- '
unCOOked, a ['I\n 'kukt] HenpoBapeHHbl1il
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under, adv.. prep. ['Ande] HliI>Ke, nOA
I

undesirable, a ['Andl'z8Iarabl] He>KeJlaTeJlbHbl~

uniform, a ['ju:nlb:m] OAHOPOAHbl~

.. uniformity, n [,ju:nl'b:mltl] OAHOpOAHOCTb

unit. n ['Ju:nlt] eAliIHliI~a,ycTaHoBKa

unpleasant, a [An'pleznt] HenplilRTHbl~

unwind, n ['An'walnd] pacKaT

useful, a ['ju:sful] nOJle3Hbilil

usefulness, n ['ju:sfulnls] rtonssa

V
• valuable, a [,vmIJuebl] ~eHHbl~

valve, n [vmlv] xnanaa
steam v. naoosoa BeHTliIJlb

vaporization, n [,velperal'zelf(e)n] napooepaaoaaaae

vapour, n ['velpe] nap

variable, a, n ['vEarxabl] pa3Hoo6pa3Hbilil
neoeMeHHaR BeJlW·lliIHa

variety, n [ve'raletx] pa3HoBliIAHOCTb

vary,y ['VEarI] 1iI3MeHRTbCR

vat, n [vcet] '-IaH

vegetable, a ['ved3 Itebl] paCTliITeJlbHbl1il

versatility, n [,ve:se'tliltl] YHliIBepCaJlbHOCTb

vessel, n ['vesl] COCYA, peaepayap
presteaming v. pesepayap AJlR

nDe;o,BaolilTenbHo~ noonanxa
viscosity, n [vls'losltI] BR3KOCTb

visible, a ['vlzabl] BliIAliIMbl~

void, n [vnd] nopa

volatile, a ['v3latall] JleTY'-llil~

volume, n ['v3Ijum] o6beM

W
wall, n [w3:I] CTeHa

wash, v [W3n npoMblBaTb
wash off CMblBaTb

washer, n ['W3fe] npoMblBHoliI annapar
drum w. nooMblBHoliI oapa6aH

washing, n ['w3IIIJ] npOMblBKa
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waste, a. n
[weIst] o6pa60TaHHbilil, OTXOAbI

f-wastepaper. n ['welst'peIpe] MaKyJlaTypa

-water. n
['W3:te] BOAa

circulating w. otiopcruaa BOAa

fresh w.
npecuas BOAa

wash w. npoMblBHaR SOAa

waste w. CTOI.fHaR BOAa

white w. oeoocraan BOAa

waterproof, a ['W3tepru:f] BOAoHenpoH~uaeMblliI

wax. n [wmks] BOCK

way, n [weI] cnoc06, nyTb

weak,a [wl:k] cJlaobl1il

web, n [web] 6YMa>KHoe nOJlOTHO

weight. n [welt] Bec
basis w. nJlOTHocTb(OYMarlil)

wet. a, v [wet] Bna>KHbllil, YSJla>KHRTb

whereas, cj. [wEar'mz] rorna KaK

whiteness, n ['waltnxs] 6eJllil3Ha

whole, a [haul] uen bliii, HeBpeAliIMbl~

width, n [wxdB] wliIplilHa

wild, a [waxld] 6ecnopRAo'-lHbllil

wire, n ['wale] ceTKa

withstand, v [wlc)'stcend] BblHOCliITb

wood, n [wud] ApeBecliIHa
hardwood, n JllilCTBeHHaR ApeBecliIHa
softwood, n eJlOSaR npesecaaa

worth, n [wa:B] ueua, CTOlilMOCTb,
AOCTolilHcTBa

woven, a ['weuv(a)n] TKaHbl1il

wrap, v [rcep] aaeeprueers
wrinkle, n. v ['rIlJkl] MopUJ.liIHa, CKJlaAKa,

'-- MOPUJ.liITb (en)
I-- Y
yellow a v ['Jeleu] >KeJlTbl~, >KeJlTeTb~.,

Yield, n
Ui:ld] BblXOA (npoAYKUlillil)
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BHI(TOPIDl Baransesaa KapIiJIJIOBa,

HaTaJIIDl BmITOpOBHa Jlasapesa,

TaTMlHa Bna,nHMHpOBHa JIHopeHI~eBIi'l,

lOJIHJ! BHlCTOpoBHa TIaCH'lHHK

AlITJIHHCKHH .SI3bIK

. Y'le6HO-MeTo,n1l'ieCKOe nocofiae

no nepesony Ha)"'lHo-TeXHIi'leCKOH nHTCpaT)'PbI

Allll crynearos XHMliKO-TeXHOnOrI£qeCKOro q,aK)'JIbTeTa

Penaxrop If KOppeKTOp H.IT.HOBHKOBa
TeXH. peaaxrop lUI. TIfTOBa Texnnaa 2008r., n03. 74

TIoi1lI. Knesara 29.12.08. lI>opMaT 60x84/J6. nyMararnn.N!!l. ITeq8.Th 04JCeTHWl. 8,5yq.­

mA. n.; 8,5yen, nes. n, THP~ 150 3K3. H3!l:. N!!74. Ileaa i'e". 3aKll3J.O 10

PI130rpa¢ rOYBTIO Caasr-Ilerepoyprcxoro rocynapcrseaaoro rexaonorasecxoro
yaasepcarera paCTHTenbHbIX nOJIHMepoB. 198095, CfI6., yn. Hsaaa qepHbIX, 4;
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