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RATIONAL MEANS OF IN CREASING THE STRENGTH FOR CASE
MATERIALS MADE OF SE CONDARY FIBERS

A.S.Smolin', R.O. ShabieV, N.P. Midukov *, S.Yu. Kozhevnikov?
'SPb S TUPP, Saint Petersburg, Russia
0 SKI F Specioatt. Deanzkinsk, Rusdias

The utilization of secondary fibers in Russia and worldwide is ahead of the rate of t
tal production @ pulp and paper industry. The main origin of this situation is the economic
effectiveness of waste paper utilization. The economic problems accompanying the production
of nonsecondary pulps play the huge role for the reason of preference of the sediretary
as well.

t OLoadlsdy byjrdzsdzcsedd d GBSSttkzH SW®-Oded W
StsdzO dz20 hMdzetso | obBtedydz = otdzsS tsds- dzOf tc
dez fdzd § ded ¥ w©WOL dzd ydv 65 fesydtshmisd Ej
BzdgsOGets?2 d COlstsdzsds L fgoziry @B tc p SSEASES aizd
of esydesmisd ¢ sdzdzsmlss 8 dzgy disy JIls BT Is! i tc,
otsdzsC dz0 o fMjcEcHO BBdZj ] HJMbtkzSIsdtetse Odz"
CcBtcOL 5o Odzd 4L OMmafwatgB2dzj s M Gtesetse j dzd j d3.
dzde s dBseclkzls B lHg] Ists@ tc GpddlsiQddzd W k2 s d3W dzlz
ybsts, JMmlsimlse jdadets, fHtecdotsudls ¢ bkdzizyh jdd:
d toOmh dte dzd ¢ OmMmMtstelsd &3y dzs© BOIs§ ted Odzts o
dtejHd YSHtSBAd » dJIsBHBI, ftcdyH] f9-Mj G ts,
fsdz L s Odpdnis dmd dEXfi PG j dzstse dL ¢ dzOdgpr©O Mo v
COydd hBBi Yoz sddzsets MowL j sBteOL 9o Odzed W
COLOBjdzy 2 Jtesydtsmisd. l COydmsejdmeaw L Ez
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COdtsdedets? f(tslstejBdesmisd d ojh jMmlse Pz, 9
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cdd Mty lsOdedw ¢ Ols dissddgde’ 2] Cds tc®diaff s dizlz’= = € ffs
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dzts € s dz.

[MBB] LdOyYjddy dhisd Ltso Odzd jj -+ ¥ W j ¢
sOjls o ftsdLotsHMmIse] dqOIsJ tcd Odzthlo. OO Ys Mmd
mMiskzs dd3j dedets j M cbdgef € Bls ®alzd v o dzv j Isqw  dzOd B
or EHde o 1+ Csdesdzdud MSd My smMsedy ff ted B dzd
Ptiectseo dz¥ dBOIJjtdOdzse dz20 Mmdsey Mo jxdm o
ftosydesmisd ftcd HtsBOoCj] 1 WWJjCIlsdoeadzr = toj O
sflsd 3OdH dastsdsdd By dBOBY,j dzdls! o 15

tezedds otsL sy dz’ o flzlsjd3 fsorh jigadw &
dzseo j obtstedydsr » otdzsCtd wWodw jlsMmw HBLJt
otsdzsCtsdz Mo Y jeB obdzcC ddmMssets ff sdzzW OB to
Ud B3 dmfsd L 2 BOY MEPHEaPHbaO sls  § sddy.
Mo jnJet ot dz0O L OsadMmdl ktttse jdz sftser h
Bjdedes 1 WW jSCIsdodzO HtsBOaCO Mo jyjcets o tsdzs
WBted3so Odzdw C OtelstsdzO, fomMitsdz S o fl-Istsdy f
sd di3d L OUdsl dSyfdgd 5 Mdzsw d3 € OtolstsdzO [ 3] .
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THE LONG -TERM CONCEPT OF QUALITY IMPROV EMENT OF THE
TARE CARDBOARD FOR H IGH-SPEED CORRUGATORS

D. Dulkin, A. Sinchuk, L. Juzhaninova, V. Spiridonov
Open CompanyManagirg company" Incorporated Papenills ", Moscow, Russia

ConceptMC ¢cIPMé pr ovi des o pctaidmard manufaoture, aofitainera r e
and packing process (partners in all technological chain) with the minimum costs. Priority
are represented a scientific substantiation of the nomenclature and size of indicators; r
search of influence of a bend of an ex&rayer on durability of a corrugated cardboard;
realisation of the complex program of improvement of quality.
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WET END CONTROL STRATEGIES WITH FOCUS ON PAPER STRENGTH

Roland Berger
BTG Instruments GmbH, Germany

I n todaybs paper and board mamr ket I
ties. Incrased strength in the paper allows the papermaker to gain flexibility in
other challenging areas like chemical addition, raw material selection or basis
weight reduction. Major process areas that need to be observed when strength is
an issue are the stockgparation and the wet end as refining control and
strength additives build the foundation for a high quality product.

Operators often apply high additive dosages to achieve this target resul
ing in foaming, poor paper machine runnability, heavy deposidshagh COD
loads. Starch, wettrength resins or internalzing agents attain maximumrpe
formance and cost effectiveness if they adsorb completely to the fibers: Othe
wise, they tend to accumulate in the circuit water. With Zeta potential neeasur
ment thesurface charge of solids in the system, such as fibers, fines and fillers,
can be determined which indicates the adsorption behavior of chemigal add
tives. The M¢tek Particle Charge Dete
dissolved in water. Togethdrpth charge measurements enable optimuntsele
tion of dosage points, choosing the most -&ftctive additives and an unde
standing of chemical reactions within the process.

Understanding the dynamics and reaction in the wet end of a paper m
chine by meas of a thorough survey is the basis to proceed with process co
trol. By continuous measurement of the most driving process parameders, p
permakers can e.g. control dosages of fixing agents to neutralize anionic trash or
to stabilize charge variations. Ih&bles precise and efficient dosing of functio
al chemicals leading to cesffective solutions. Control of dewatering prope
ties, highly accurate consistency and fines content measurement throughout the
process allow adoptions and adjustments of refigimgtrol, basis weight ¢o
trol, fines management and fiber recovery.

Actual process data will explain how applying this strategy results in
higher paper machine efficiency and improved quality properties.
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ABOUT THE PAPER FORM ING PROPERTIES OF DIFFERENT KINDS
OF SECONDARY FIBERS

A.M. Idiatullin, N.A. Tarakanova, I.S.Idiatullina, I.V. Ljubavina
"Technoboor®" Ltd., Pravdinsky, Moscovegion, Russia

The paper forming properties of six kinds of secondary fibers have been studied, such
as old corrugated containers, office paper, newspapers, books, and coated paper magazines
(in the process of making paper hand sheets ). Particle sim#bdi®n, turbidity, cationic
demand, dissolved starch levels and other properties of the original pulp have been analyzed.
The rate of dewatering and the properties of white water have been investigated. Basic paper
strength properties and susceptibility AKD sizing have been studied too.
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The paper examines the influence of cationic polymer chemicals electronegative p
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CALCULATION OF PHENO MENOLOGICAL MODEL PARAMETERS
OF CELLULOSIC MATERI AL DEFORMATION FROM THE
MEASUREMENTS ON AUTOMATIC FIBER ANAL YZER

T. Manakhova, Y. Kazakov
Northern (Arctic) Federal UniversityArkhangelskRussia

This paper presents a methéor predicting the deformation behavior of unbleached
softwood kraft pulp using a phenomenological model using the equadtigpical body with
a single relaxation time. The model parameters are calculated from the results of the mult
factor regressioranalysis, which as the input parameters used in the measurement results in
an automatic fiber analyzer.
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STUDY OF THE STRUCTURES FORMATION OF CEL LULOSE FIBROUS
MATERIALS USING CRYO FIXATION AND LYOPHIL [ZATION

Y. Kazakov, D. Chukhchin
Northern (Arctic) Federal UniversityArkhangelsk, Russia

Measured characteristics cellulosic materials obtained usirigfixation and lyo-
philic drying, which prevents the formation of interfiber bonds within the paper structsre. U
ing electron microscopy traced formation of a fibrous structure. The reguladtitse fo-
mation strength in the paper sheet during dryamg presented
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COMPREHENSIVE EVALUA TION OF FIBER STRENG TH AND
COHESIVENESS AS AN ELEMENT STRUCTURE OF CELLULOSE
MATERIALS

A.l. Dernov, E.V. Dyakova, A.V. Guriev, N.V. Krasikova
Northern (Arctic) Federal University named after M.V. Lomonpsakhangelsk, Russia

Basic characteristics of cellulose fibers such asstnength of the material directly4
to the structure, the size and geometry interfiber interactvoeie definedby Pulmac Zere
Span 1000This mmprehensive studyas performedto determine theorrelation of these
characteristicswith the chemical compdsn of the semfinished product and its physical
andmechanical properties ia real technological process of bleached hardwood plihgre-
fore, in first approximation, the probleof changes contrand properties formation of semi
finishedproducts gong through technology processs solved.
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EFFECT OF ADSORBED HEMICELL ULOSES ON PAPERMAKING
PROPERTIES OF CELLULOSE PULP FIBERS
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!Institute of Wood Chemistry, Latvia
“Northern (Arctic) Federal UniversifyArkhangelskRussia

Hemicelluloses adsorption on pulp fibers provides a yggoh and enhancemenof
papermaking proerties of bth kraft and sulphite pulp.he presence of hemicellulosas
celeratepulp refiningprocessLocationof adsorbed hemicelluloses on the pulp fiber surface
leads to improvement of intéiber bonding within the paper sheet and correspondmg i
crease of pulp mechanical properties.

Codzj GdfptcBdddsd yj dgdzh dieBs Ly j dzdzs dztsL der -] @ fS¢
o4 Med@s dtce '] kY sdi3ddzOdzd ™ © dilzjcdpmElasizisMo Is fi
C BefHi®g OL gRtpjdalzdzs dztsL ¥ o {f tcd [dOI8 fdds & P iz d dzO
Ud gddsH | o) Ozdy g z03BJL) ¢ wiPes2ydY | A dz2O0 yj
of tesyd MMy Mkzdz? WOlsdzs?2 90KSd of jtog'-4 BT
dz" d3d R dz' dzj tetsd3 d G dzfiflsdctgtaEsygs] v U B EO @B HYzi
d fted Htkzecdr " j s yIBl.~r Afidxiy B -0 offftdCipits B
B0y d3d yJ dzdzf wasy j Mg J [6]1Slstase]) o sdptipizO 6dis 6 O
O0fd]. uvOCdd tsBtOL A, f§tod ¢ sdzlqAC I jtcOyJ dz
sdudmMs¢d oeMmMjcHO fesdmMrnsHdl dn HEBBE YTV
Bteso Odzdzr d3 tslsdzsmwis Isj | A, dECGFlsstEags mMsa
BreoS¢d W Yyj?2 oBHEB2.

1 BHdsCtcOIsdts ftoj HY tod dzd &30 dzd ! f s Isg
1 A yJ dzdz dztsL 852 9 ftOCIsdud MEdr [ApBEEY » H
ltocjHEZzBY HdzMf sMtsB s, € Bliststedzjj i O3sdpdiyftsftc OL H |

65



¢ If J Y HEZdOGEH d®Y - dagapjdgs Ov ¢ sdaW j toj P
ﬁ" cltd1Jrf3z JFurmorrRsrR Arfufudfolrnzim fouvrtrG ",»’"
% Gotern OdzG jlOA2M S dzlsw BEE. 201 ,;,ﬁ;«f i

- smtse ™, @O ydd | A &0 yj dzdzs
o Otecfod ¢ sdgyd dd

-y smse ", thdzse Odeds JjdzClz@Y DA i Q of ¢ f

- smtser , hsHtOsdaged di | A ftod tgOL di3tsdzj

-mMf smtse ', s HossHWsdagelddO |EO® L dZs dzsilskzs  yJ dz

[ OCMddg®zs o j &zdyjded] o' "nBHO o wkzEyh -~
mMsB 59 ) Biffddstsg jd diatzs BERd™.0j sH MBeRYydw | A
tc OL dpjddpdzy .dzts L T

oH M s te'B Y ddd@O dap) dzdz® dzts L b zalz! § @ ool j
teshts dLizyj dzO. | OC sdetsd3j tedztsmls do 1 sty dztsi g diad
hj dzsydes?2 90t d ftedoatsHwls € sz, yls ts
dzd yJ dzdzt dztsL dz' = § B s dzjydplsisiz dalz® dzff B o p tisRiatztS
MRS tesME s dyd MSdr SO ddzdzwtcOr Hn € dzj
mMsteBydwy tOMsostej dedetse s € iy RGAED.Y  wyQ Saflais «
dL dzOyOdz! des MtsH jty dls MtsteBdictse Odadz” 2 € M c
fsorhjdds jj ©r'atHO d Edazkzyh jdds c¢0
emddzdis: §jtjsmMOyHjddi ¢MddzoOdo {tskdmdz
Btsegts {1 WWJjCIsO dzgj HOdz.

rdzv  toj OdadjLOygdElzdsdr o Otcd @ bigls tsa dzchs & Opy
ftcj HzZOG Odzd M+ tcOL WD ded f dBYP z@B@ISS , O H
Htoj o j Mieaizstwll dzts dzj Is dzd - o ted@dsdeddqIer, =  sdzk2 W O
slsesHtse Mj dz ME sEss Fjanyd@ fllso®tsH d SlstcOB
[10], s@CQE OB Jdesc OzOSC IsOdz Hte,j o 4 gtz d def by &5 & j
1A ftejlsgtetf j dzoff L IsBjdnf diat s6 ges b © ezl ffted) -0 " H
dzj dzd d , dzO f tc d d3ut®,M Is dftmimtitzdyf tsedzdits'mis! ¥ Jz-H O dzj ©
d' § cwEIse " j L OjiisHofqisddf j d'@ f S5dzd i3 to
(1) . 1 sdfuddd M¢d BsH WAL Y doe s\ iisizzgmis d
COdBdzdg'A d COteBtsCMdd3j Isddze j dsd yj dzsdiz® dzts L
Bjhjddw, Ctlstster j B d&ZOHOdd o' i 2 MiSicE

v smiseMmdztso Odzdz’ j | AHED CoHtifidpdzf, @ tc ¢ d
Nd dLEzyodd M’ Isyj@aj fifldetets Efifddalp’ jL deotadzd i)’ 1
dzr | odHT yJdzdzt dztsL T, dets dzOdBBdzr hd2 O
Htej © J Mdzr J Oviif z dpy V@D ISt lslalizs dzts L 7 . [ yhj Mt
o &zOX dgj § § tSH o j tefift Qg tefoptdfvdzO, dd3j ¢ djn-0C1Is(:
desls! d wOLoadlskzy ¢ Quiffiyflofidscddzjs dzth Istdsizd s izl
tcsHdzr » MovwLiL j2 dBIYHE fodvid i3d ctokzi §f O
Wodzj dzdy EYiBStewHBYJ dedesisd ( StedMmMlsOdzdzdL Oy

66



" f jyHEZOteH dz@Y - ded | dge O Csdz¥ j 6 P
ﬁ" ¢t dafrf3s frmorrsr Apfifulfofrngim [ ovrt RO ogTES®
g G ten Odz j10A2M§ dzlsw B, 201 A

[ jssHiBd3 ASSEdd jsimzod o Odzdw f sCOL Odets, yYlsts
tcOMf sdzOcOj IsMmw dzO o dzgj N dzj?2 (o jtcrn disfilsd
he Cdzj ssydets?2 Mlsj dz€ d, ybksts tsBiMmfiydo Ojls
1A ¢ HifmsteBydd fted ~didud MEsd d d3j » Odac

¢ ytafd) A ftod tOL Bisdrfd3jyjlsdzddhaitsd " sftse j
fOL d3gtsdz yJ dzdz¥ dztsL r ftcdotsnHwhd?2 € IBoj dzd yg
B S tesMs s dud MSed ~¢ d2jddf N prdr-tc Sipll) ff MG B s B iz
fisteB YdAd [ H zOCistepry d@Hs - sHdIls Hdzse to] d3j dzdz
M dese s BBj mOdzed yj MEtsets otsLH]2Misagfw, 9
desflsdzgr = Mzsjo obdzsCtdz. Clsts ftedotsHdls €
ssdz! ¢85 ftesydes MowL Odgdz" § 1 A. RAa L d2Oydls
MsOydtsdzOtedz” » bkMmdzsedwr, das HGY j| AR jHBEH TS
stsydets, yYbstser EMEstedls! ©WOLBsd R j dzdyc

detsflsd yJ dzdzs dztsL r. wdzjHEZjIs dd&3jIs! &B- 9adHE
NdIs Brilsty EZHJjy OO tOL @dsdztsls’ dzd o sdzs & dzOcC
uf stse " tsfdzts 0 Odzdzr O d2OO0Is ipttsairigy) ddgdzs pzfs L

fteclJ Hf sdzZOG O Is HtsBOodzj dzgdy dm © GCGBYSL Y
ZO otdzsCdzO o ftodmizlsmisedd ~dd&BdE Olstse . |
fsorh jdedj or atsHO Btdz "j, O kdzzyh jdedj |
o9 jHjddd 41 A fjtcjH ©OLBsSddG yj ddzs dztsL ™ .

[dzv  fseorh jddw H5C0OL 0| dzj B 2PN Cutlzd 154
zd Mis© dzj - thH pRIMHE B2z Istcj B s Odzgd ¢ tslso j
MsH j toy ONhdR2dgyC jo f sMdz) r BdzbH desBlsy EuiBdrO G s
h j dzeCd M ¢ tsL dzr J10|W B, te doSr H j dzj dzdz” | ydg wdzdgls §iz= dzd -
L' d BlsoHBtes Mjdz MEites ntL YRGlse O, ISOC >

Il SOy Jisds s ydzdifi©) HidAS y j dets  dEfid tas@ip 3 IS d@ds |
dzj 2 stc@dzdrzts JIsdzr 2 M j dzs€C (1 #2) f sldzi o O
1l d B yd dzdzbudgfdz’j & ss@dsdzs 100, BJL fwsgHO Ots
Istso € d Aifsddsbis svnjwdzdzs dzts L dzf d3d | @ B gzir§ dg@ikd .Mz
WOIlsdzOw rnots?2 dzgOw yJj dzdzt dztsL O tsB dZOH OjIs o1 f)
stsd3 ydmdzj L O Myjls Mscedictseo Odzdese s  tod
Msteeydd 1A dL 18zzf EGEIEE MsO6 Gzj dzd ©
dMmr tH dets 2 t\pj dipils Qi tcaO'L tejr o dz@@ 1%, dzdfigsd o s ls d
dzg dzd 4 e SHIQROZGY, BREA2]. 1)

67



v I iYHEdOEH dB®Y - dzfzidgt OW ¢ sda j toj 1%
c;h" crtdafrf3s frmorrsR Arfjulfofrnzm [ ouvrt RO »fg&'
: G0 ton Odze jlo2f§ dzlsw B R, 201 A
v OB dztf y@d W te p OB SIS CdgO 190 2= sSH d f ¢ O Odelg WY dzj
dztsR o 52 dzjs@dzs dztsL T
[ OMits¢ it OL ter RdzH j & M
I BtOL J|l " At HsdzW | ydMma Hdzddz{ f ctsH ©9 dzq
ygj dzdz® dzi % fjdzstsL| s Of 1 o3 C1@ ¢
%
S 5 dzls § B df
5B icOB S| 100,0 8,6 27,0 10000 6,25
I BteOL J Yy
sBtcOB ts| 104,2 11,9 29,4 11000 6,53
1 42
I MeCERdshdIlsf tzd e )ls  SEO@ LA Is JOGr Ty W Iz

Wlsdats? Y  dzdz dzfsL Bzt yQdgls € s L d ) tEsH dzts 2
MeOo dzj dzgd® 1 Mkdz ¥ O ksdetw sl a2z @ e yd d
1 toffilsj § j dzd U3BBE @325 W d Y qir o) Qegddgd™w  fylz dz' W
Yd dzdz¥ dztsL O Bsy j s B ufBEOL OF fp tey dzs3y ls
Mo sHdOY Mmkd WdlsdOw vyj dzdzt dztsL1Q BYj e ddpky j
Mezd W dldOw yjdds L0 i of MsCdd MBH] B
CjCdj dzHtso OdzO Hzw L CHEBSodzj ded™Y fHY j o

VIMisOdetse dzj dzts, yYlsts tsfiQigsds dgow,) Ay Onfipls ts 2o
skBjd&Sj d tOLdBsd] d BejiMmfjudesOj-L &zOy
shdn Mot2Mlses dsHdWdydise Odzdets?22 )lzdg % d Is
MseeydY CMddzOdkO fttd ©OL dsdj NehEos dvd
Bdso Odzf). = | A

5 OB dZ YOS OL Ols j dzd "ot das? B dzj dets?2 Mbkdz ¥ (s dats

l dH
Y dJ dzdze d

1 J dzd 1
%

J

rats

%

[ Omfso OW
fj dZstsL Od

9 Y J-(
dzts L |

9 -
dzd o €

{ OL d
H
30zt ,
Bd dz

i OL t
dzO W
H dzd o7
B3

R L dztg
Y. H |

{ B " ydzg

87,2

87,2

3,7

3,7

16

5520

1205

[ sHdW(
tc s 9 O dzd

87,0

87,0

6,0

5,7

13

6260

1654

ljtemf jClsdodes dMmf sdz! L 59 Odzd 4

z dzlz yh § dzd W

[14],

d&] @y Jd4y Isias@
Bzt O (ks ?

dd ¢ dzf H®. 3 [ B yYdzOW

68

fk dz

fk dz!

W Ols dzOW

% Ols dats 2
OClsdodzs Mt diclky Is
dnd frirfeseH jJ dzdzd

msts ydd

dzd mls e §



cltdafel3 fimorrsr Apfujudfolrnizim | RO w‘";{"’”

L H{ jYHEdOEEH dZBY - dzfydgs Ov Ctsde¥ j teg 17
ﬁl’ dburt
Coton Odze jlOA2M S dzlsV BE. 201 ,0,‘,'{

¥ Oded J d3 dzfoG dpd3ge@®BH %4 BISsOH] 8 j Mddzr , t©OL tG
7600 MY fslsd o dzj dzd j 4 #els H Ol @zd o O'dzef ts Hiz- GRS H d
dzs 2y dzi® fipts e § oy Oded j d¥o difofscfipide]j dzGs BU3Q B7ts Is € df
tcOo j d#0,520Q 8tcOL tor offiwic tHisoddoddey dzff | fif tcfiplsi @ o dzd
v dzd Mttslse jIsmise jdzdes 8500 d3 d 490 €1 0.

l yjdzsds oasdzdwdedj MmMtcBdictseo Odedz ~O-] A { t
hOojlsmw ftsHisd) s dz detsfls! tOL BEdzZ@A®-yJ dzdz
s Zd c@OE" oda@@ Sthitdasisd o dzj dzd | ,feihte ®b dzg dzP dzc
dLizsBz, o Ists 3yji otj @ MmMdedy Ojlsmw Mtsf tok
Bsdzj j f dzslsdzsets BRZRROY desects dzd s © ¢ - fdad
wWidgw j sfpw  SBKOL o Odzdj d3 HESY sdzdzd Isj dzd dztsG s
MewoOdmujls Mmstes o wdpr@@zz] §d d A z dsEOKBIB®EIS iy w
CssBOL ¥ h dj M oSsOffildofifds B alisdytis? s §f fBigtsC dzj =
dzts fliz'H j Qe ) @B ts dzdzd Is j dzj 2

v 0Cdds B OL t5d3, Yd dzozé dztsL dzf § o sdzts§ dzO,
1 A, B dA&OHOs IS zdizybhLjzdz ddgeld sffizodiRehiddtbs@aisyf
WiClsdodes dMmMf sdz! L s Ols! MW HdzW dL ¢ Edstse dzj
s 5 dzO.

g d fipefCls j o Olsztor

1.0Obermans N.E. A study of the effect of hemicelluloses on beating and
strength of pulps // Papé&®9l Trade J. 1936.

2.Yllner S., Enstroml . Studies of the adsorbtion of xylan on celluloses fibres
during the sulphate cook. Part I. // Svensk papperstigb6.a. 5 9 . P.229532.

3.5 dzj 9 d difigS O% J 2 3@ dizgf e ts dYtse ¢ st B W elzdzt dzsL 52
G J BdyJ defirzcfidsdzd xQ dzts § tsalzd fylz dz' & @ te ffafsiy dem d d3df W
Hted o J.1) § &3 .4. 4447.

41 OLOtejdeS 58 uv. )., 140jdzddz 5.1 . 1 Ofmlse tste,
ftesyd Mg MJjdsyds?2 »o20sd. () wsPwmedes | e L "
1969.” 1@©.6-7.

5.] et dIs.on . |, vtej 2 dBOded . 1 ., sOlkCjoady I
CMddzOdzO® dL dzOlstetsdzdz = N jJ dzsCD7 2./ \Ceelb.l ub .
248.

6.0 sotsydqdzse . . RLEZYJ dzd 4§ mMesteBydd ¢ j d3
hjdzsC 0O Isjrdedyj MEts?2 yj dzdz® detgLatel2. : dEbelzStsto jf W, . 1

7. sBter dgddz, 1 .¢., 1 OtekzumCOw [.[ . t-1t6dhd
LT fp dmMisd LtseOdedj 3 M j dzsyder = tOMmMlseo Btecse
mddfj o GOB@] o jMdde . 16469. -~ 10. C.

Butej2BOdzdMm ¢.1. |IGLesy REMED G azdr itz '
MortcOdzj dedw ¢ j BB yJ dzdz® dztsL . [ BL tstc dzdIsj tcOlskzter
g . -1913

69



cltdafel3 fimorrsr Apfujudfolrnizim | RO ‘"

3 N i HEZdROWEH dBY - dafydgtt Ow ¢ tsda j tej
él’ dburt
Goten Odze jlaA2M§ dzlsw B&. 201 ,;,‘;w

91 ] Oz MEd2 1.1 ., ANddazOIlsj dz¢ 59 - A )
yJ M OLBsdzO d MmMotRlfnlseo O mizwkwc § z 3B iste.j tc
i tc EM3d1962. 36M

10.Puls J., Saake B. Industrially Isolated Hemicelluloses // In hemicelluloses:
Science and technology. American Chemical Society. 2003. Chapter 23P. 24

11.Ren JXL., Peng F., Sun RC., Kennedy J. Influence of hemicellulosie-d
rivatives on the sulfate kraft pulp strength //Carbohyd. Polyr26@9.Vol. 75.P.338
342.

12.1 so By ddtsa 2- Odgla @ dzd Vv dechk finlstc OC B g 8 gem B o
dzd 2 Is tc ®ydz'dzaizts s glatksdE@ o ts2 Mo &8 dzs B | doy fatk@ dzts L T /.
RLO. o' MBPo jjydkGg?2 . L[20Fds3/ B4 4. 107

13.s dzj s J dzlmh S OwW | . ¢ . , vtej 2d30dzdm ¢ . 1Q-, ] o
dedw f jdelstsL Odetse o Mmbkzdz! Wdlsdets?2 yj dzdzs dAfts1 j L O
StcOC st tOMIsdlsj dz! desets M" ©3Ww. BE& mdd@dw Ht] 8

4 4bkzrOQdzso © | . 1 ., N\ Cwosshefdast®e J(..rl.. B-tBdzkz yJ
fotsydats? yJ dzdz®¥ dztsL v dL Htcj o j Mifder . dzd Md D) dzdicf
g. 9.

70



; [ jyHEZOtsH dz®Y R dzf by dg O € Sdz¥ j 6] P
ﬁ" crtlafurdzs frmorRrsrR Arfifudfofinam [ ouvrt RO 8

GO teh Odze JloA2 M dzls W BB, 20 1 A
st (UvRY[H8#sR[ [ReUflI0ZUoRY[ &5 ¢Q OtAREKS R
Jr3tfv 1L fdrehted il ffrtvdeuRr

[ost{favtuvsvuvl 3RrRIVIOY

| . beteOodsod Htc? j 9l ®Y 5o ot. HH Oy du bt § dz
T {JoufteOodzv s h Owgl & 5 gsH Pdzgf tzdz' § 1 £ BOssdgingd WA OB ted C d
ijojtedr 2 (0tSlduimMCd?) % kR Oz gzdzezn? ,  tz HHtMd L

l6jHMisOo dzj ¥ tjL kd sOIr i dgdsts ©adzd &d Vic O
BOY desE s §sdslsdz0 f) dnfsd L s Juzd g 0 @ D' Is © dad
BB | GEMz@ddL O HOddy &, {(sdkyj dd - &) SESHEE St
B hdzj dzde' T SBELOLYSe BLBOEd ©OLd & fsMid2Msdn

THEORETICAL BASES AN D PRACTICAL REALIZATION O F VOLUME
MODELLING OF PAPER MACROSTRUCTURE UNIFORMITY

V. Abramova?, A. GurieV?, A. PopoV’, A. Rudalyov?, A. Tyupin?
'Open Company "Management comp&imgorporated Papemills”, Russia
“Northern (Arctic) Federal UniversityArkhangelsk, Russia

Results of researches of papeebformation uniformity with use of the prograre-d
veloped by authors for the visustirroundanalysis of the data obtained by optical scanning
of industrial paper samples of different Russian producerpeesented.

tOLodlkdj ftdesttdscts d &jlstsHdyj NStet
sfdsej Moot d3j deder =, o Istsdk ydmdzj, dda¥ st
tcj Odzd L 59 Ols!  C 5 df dzp Ez@pd2p s fizg WcBiAsdgdstd ts © O dzd v
BOC tetsMistlzC ISk tob 2 dy@ s Biafs@ztsdj o | stsdz d3j Is
COoyjMmlse jdzdzs?2 d Stsddyjmlse j dedzts?2 ©yj dzS g
MosHdlMY € Hobkd Shdase dF &5 MisfhlsOs dzv ¥ b d ds.
1 jco OV idisdaizdid dedy HtsMmistse jtedes?2 dL d3j tod
5 OMytejHjdjddd + dzj Bj dzstse Mlstefzdtiszicr
ff]lSd (T g Jd3j ) dzdmlsO. o LIs52 yjdas d
wdLdudmeédd feddydyfr d MmMysmtser du-d&3j ted o
hdqJi® fJtoddsj dzj dedd twOL dzd ydz' = dMmissusdzed € ts9
orma d 1 dzgjtecjIsduicmaabc | Hztf G f Ooitctfstitfdrcitcd®@W d W
My jSCstesME &zf g B tc tsflzdzOYf s yy M& OwW B EtesmME
My jShtesmisfdqy, Hot2dits] dzizyhH§ i fzgze dgdzgf dgd
Medd dL B3jdetg@BIfd3y Isted ™ d Hts
[sHjd d &8 d &Odetdj,j otfistjs s Odade &
fsdzyj dd" dL djtedlsj d ds?2 Jdistdoydd 6

71



¢ If J Y HEZdOGEH d®Y - dagapjdgs Ov ¢ sdaW j toj P
ﬁ" cltd1Jrf3z JFurmorrRsrR Arfufudfolrnzim fouvrtrG ",»’"
% Gotern OdzG jlOA2M S dzlsw BEE. 201 ,;,ﬁ;«f

f OtcOd3j stetso MlstezC Iskzter wWodzw jIsfw stslsdyyj M
O o fHwtsaHWh jd&3 Mo jlsi o MmMAHELHEHRASTESE dzO M
LOCdzs yojlsmw o WdSMmMdseOdedd WlstsdgyIsted Y,
B MigdIls j tcd O dzO. r Odedzr 2 Mfsmtse dzj IstcjBlZj |
sBtcOL ytso, BGlsdzdyoOjlsmwy fJtotshmistslss?2 tcdB sto
LOtcOlOBRd, of MsC 2 MC BiotsplslL itsyf setgbnis j dzd
SBtcOLB Odzd™W 9o tOL dzestsBtcOL dz" J] GOV dyud ME c
l ststcOW dzj sB - tSH d d3OY d Ls@dedOo @y g O L d3j f&
ddaW sted3Oydd, JjJj SCStsBf! slsjtcdzO% sBic@PBSISE O
dzdw 1 dzj &3] dzlstse BOSC totsMistclzC IskztdZ] dedgQP Is jotg d @ diz
sOlsse OdzOdzdL © o EZHtBdzs?2 d dzOG dzW #sezts?2 |
ot d3gj dedets dzd o j dzdtelz j Isfqpw  tsMdeseo dzes?2 d3j IstsH d
mMCOoOdzqtetso Odzd v , s B 7 [ tizts aydf nalafz@zlzy dzd o3, ¢ tsdzj B
o j sty totsdzd PO Hdyts figls dfizj is ez Czfp dztfts OMM"
o MblzClsizt] dgOdQdefiQfrO d O ks oftg-dzf © i3y
dzj dzlstsbdzdwdzdy Y tsmdzj Hdzds By des Eyd Mis!' 1 t
t 4 OdzdL Oydw EZCOL Odzdzr = L OHOY o tssaEtsy dzO
ot dizgd dzdz" = Jtosc o O@UzEAS 6 d dndgg eH Mds o Mo SC 2§ dz
sjrdesdzsedyi MSd OMYf jCIstse ftesdL otsHMIso O
vsO0Cdds BBtOL 53, BsHJ dzdtetseo Odzd §J Ste O 9o dzts «
tcsMistczC Iszter -B g zopdaiz€ L dg®©Is j o Odzseo 3§ 5L A3y
HdMydy dzd dzOtcdzdad 2 d iy de OB d s j ~ detstEzs 6
HESydd, ddaWtstedOydtsdzdz ~ Isj n dzsddstsdffz-y d d3
dzdJ SCtdzdyj BObg hddgsiipsy 2" 0o O h dr - OWOCIs | toc
er BRZBOcd B Oy Yy HEERd d f§sbtejsdls]d
wo dzw j Isiywzs@€ ls DGy J 2, o sMmistc] Bso Odzgdzs?2 € O
ftosdL oatHMIse j dadzed € Od3( .
t Oddl]js " dgjOL tc OB Is Offiztc 5 B8 fi3g sats@®dE ¢ © asy j dzb ©
s d3j tedets s d W tiz® Gfidsidan COpjaftrozs deda dglgs) dz' j=- 3O Is
o Odftsof s tcOBBds] B J MY j Uj dzdg d HHD dzd@ Shd3t
tcjedMmstedtczj d&3" = M ftsishi & sflsduj MEsets
Is j . 1 toj Hdztsy | tlztizl 8 tfdigdfds fis e g Is ! C Oyd Milse j dzdzt
Mise j dzgdetsj] MY MISOo dzj degdy t©Oo desdzj tedesmisd ¢
f sz yj dzdz" = o tOL dzd ydz' =W As,J r fApigazic g A€ 'd
tcsHdesis! ftotsmo jIsO s dzg BtS?2 L OHOdadats? 2
fmd MisJ d3j CtsteH d dzO s, -B QY dgg & Qels HetlC sk

12



N i HEZdOWLEH dBY - daf zydgtt Ow ¢ tsdzW j to &f
ﬁ" crtfaJrf3 frmorrsrR A fufufolrnizm [ durt ¢ =
Goten Odze jlaA2M§ dzlsw B&. 201 ‘;f i

WazsCCkdz d dmr OdzdL Slstetsf e . dz,Ofr]IstswﬁJJ
LOMdh jdes woadHjIs jddz ld@sle tsfigizls jSdadkj Stdgla @edz! dzts 2
g dzj Hizs b d d3 s CudAPLste) §tdstscS OORBPIFormingH dzv
SDodLEOEBydd d ¢ ts@Gtfz0 el jj Bz cls® IsEar yjo-j di3F -
stsHtsd3 tsfilsduy MEtsets ME Odzd tois dz® dzf & sWik O t5d3dz!
dzw v I8 figj € Is to ts ded@y ji oAffffpfisczjton 2 ] d3F = @@t B
ssdZzZ00 Is0¢yj drn vydmdser j d IjSfistsear j f
9" o sHdBSE s diLismjtdalyjjtadddOw § tso j torn dzidipls ' 1
CMmis! tlOL dzd ydzr = tBEZOMISj 2 BttOL yd.- 1 tod
da' dzj MSCesigds€dr fy Mna J d3. [ MEzh jMmse dzv s MW
Mstesjdzgd?2, fwLotsdweshdrn odLEZOd des'™ sy  dad |
Btets' wWiCsfisd, O OCYyj] MsftsmksOodls! Wi
oL d3tsy dets M ls MsrtcOdzj dedw sz yd dedzse s L
fesetcOBRBBO fLotsdzw jls MowL '™ o9 Ols! Yyqirdzse r §
CtOWdwvdsd ®BtOLYse Hkzlsjds ojHjddw dzs$ O«
By ils ftoddj dgvlilss mMw Hdzv o df tk®OwA Uapdds idAO

IsOCo jdzO-H iz H 590 Qg jdaz'aMC d -

10 Kddfif sCOLOdz cteOW dyj MS d PapefFamjndge W j 2 My
[ Mdztso dzz¥ yOMmls: tCdz0O L Odzgd ZOjIs tsB ZOMls
or osHWIsfw Istejrd3itedz" § dLBBtOY j ded v . l j to
St Isdw d MBRtcOdzj degdwv W O2 dzse, Pd&3MIssOSC Y §
dLsBtOY j dzd 2 . Il 0o ts2 YOMmlidydzizty Oez@W tc O i) t
slstsBtcOY jJdedWw d tj HOC Isd tc s ©daifdf tc tf OBRARY Is diz €
Mtcz CGd@®ZdL oz G3dscts dBOIs j ted O dzO

[Mdeso dzts?2 WEdS ydj?2 ftotsetcOddr wo dzW jIs
fso jton datsfls je2h, d Atf CtaXLtgs fiplsdf tOL dzd Yydz' = tsB dz
sBtcOL B9 BEBOG. ANSIstsctcOW dd tslésduy jyitpdts e t
MCOdzd tetso @ trif's M§PADdz] tat Odzdz" = d fiy iIHRj ScamptO dzd v -
G2710, f sHO8 sfw dzO . oAt {f tistsadi3c Adsdy HY -ty d 9 C
dzr | tcOfiistictssdg@Ilgr , o € dz¥ Yy Ovec di] Ns@B - &6 H §ff Bsiz®) Is d
Lo Ols st fish | Miscoday I s sdzdzd Is j dz! dg' ~VW -f sls
shda odLEZOdz dzs Byj ded Is Mt Hdzy 4 L dz20YyJ
OsOCyj MsftsmisOodls! wigC tsfls d IstsEzh d dzz
9JtoAsdfsfH sMmiskzqf dz@ dzgj MEBsdz! C5 yYyojlssoar a Mnad
LOodMmdls Bls ktetsodzw wWicCtsfmisd, dzOdBsdzj J dac
CsiBf + 8Isj @) , cdmMatsHdes] dLBBteOy jdadj e (
fsojtrndatsmis! 8) dz@W & Y othetz] L dzQ L st dec Offf {5 Hzd B IS

73



critdafrf3 fimdrrRsrR Arfifodfofrnizim | RO oLhas®
Goten Odze jla2§ dzlsw BB, 201 P

4
c

4 H{ JiNHEdOEGEH dZBY - dfxydgt OV CtsdW jtej P
ﬁ" dburt

K‘D

fzedzd SOydd o ¢4 yolkdz" » dqLHOdzdwW ). 1 ted t
SlsHOdzV Is! | ftedB dzd q Ols d otOh Ol . Tuv0OCy |
mMetsClk, Mojternlz d MdzdL k2 (Sdes €d c¢cleée, ¢ 2¢

Papor Type
Maniudactiorer
Prodace Model

Forming

10 mm 38 74

e e e et e i st L e e s

tdfm. 1. 1©O%¥dyuj S d2 RageSgrmigj 2 i)

[ edzOW W EZdzC ydwi fiffolvlc toC@ley'j] § OtOdg-Istetso
stsctcOW dWwddd BBtOLYyse Hkzlsjdd o jH]jddy d&st
p O Isfqw ydmdzser j (ddzHj S Wstdss Odedv, o
Hdlsjd, dsHjd d Ht.) kdfr § GusCap-lgtetso .
BjsCOe HABzZW 9o9BHO dzgj MstckzSIskztcdtctso Odzdz" R
%ZO o-tH fleBcLORB] Bsckls fsHO OlORY s
tcORj stetsa. v O toj Odzd L 159 OuizOdzdi Gl d&ztE@D Q I 5 tc
" St BsoPdldzd ¥ 5SSO OB st sk @i dEHst P g
90Isjdz tlsCter 90jls W0O2dz, d jMmdzd o BsH dats?
pr 2 WO2dz M kOCHd 3j ddjdid, SOSsE cteC
frsC0O yljddy Ldoyjdd2 §0O0kjktetss. 1 f
fiH Odzdz” &3 d L tsB to QY jiivladvjLd® dg@ jdzddz sH dz0 100 d !
Yy dzedvw f OtcOd3j stetseo f sf OHOB s © BOL Iz. 1 toc
HOdzdzr 7 dzj REOdvlsfw. | &jmsts ! lstcfy Hdv
fsd LiEssfjw do Ctdbttd d j MizdBd .

74



’ HNf i HEdZOtSH dzBY -~ digd 2 dgt€ O < sdaW j ted
ﬁ crtfaJrf3 furmorrRsrR Apfufulfofrnizm oot rRO .
4 ¢ tn Ode jloA2mg dzZlsW &, 201 A

10 tdfp. 2 {§tesddzdz® fMlstecd tc Sps@RE to dfdddsdd tal3
esistczS skzter BREZBOGHd, Ytodzizyjddz j fig-dmits
9 Odzdw d f tsMmdzj H zPdpgrFormieg e OB tsSIsC d o

© B )
t dBRLBBWGOY jddW BtLOL Yytse BEABOGd, f sdzkzyj dd
yofmisd tdmizde O) PopertSansrg(ses isdadfizpizzj@i €@ )
90cds, Mls j fjtuEsts Z@t BUBOMMO/ B § j d2 (B dzO 22

i BOMMOL GG j § j dzd 75 BiSEEOHRE; & iz dzk B 2

lted ©OLw©OBBISS] ftotsctcOdds B' dzdz- d My s
flstelz 3] dzlin@gp'Hdglsjp ©. v 0OS, Hd&W dZOfdmO®dzdw ¢
ClecOBBJteso Odzgdw C++, ctOWdujmMSd2 ddzlsj oW
sMdetso § ¢ zOMMtse?] B d Odzd tslf)isTedsj Qaf J [ Istej ~ d3d t6
f BHGESISB9C O HOME ~ (RO tddd te, MO o O
fsdssh+ s BdBdzd3dlsj §d eV T Mfizd dede” 4 d deMmistelz o3
ftoddztsy jdedj, WodwsIlsfw fotwBtsHd & d Ctotsf

s IS ddlsj Okt

1L.o¢BtcOBSOO 1. 1., k2t jo ¢. 1., s OBOC s
B ctso Odzd W -dHdtidf tg tofinditts? O ¢ B & MEYON HASIS s iz MIs O ¢
dzts? MdMmisd 3/ A § etktc ez 02O 1 £ 302 @ ;A0S WHE s dz

2. Qt ProjectURL.: http://gt-projectorg/ (H O Is ® tc O h ; R215.2012).

3. VTK i The VisualizationToolkit URL: http://www.vtk.org/ H O lis® tcjO-
dzd: 22.06.2012).

75



cltdafel3 fimorrsr Apfujudfolrnizim | RO w‘";{"’”

L H{ jYHEdOEEH dZBY - dzfydgs Ov Ctsde¥ j teg 17
ﬁl’ dburt
Coton Odze jlOA2M S dzlsV BE. 201 ,0,‘,'{

JAr1sd J1TRuUuZ)I QOlzRvvtwrl 1 0 f ¢ | R EC HVLENZ

l. . ROOdo, .l to n iztss so O,
1 Oz ydfddzj H s 9 Ols; dz' frj SWRdz d doddn IsndjlsHizjlste © dz! dzts ¢ tsd -G tsfylz H (
sOtcdzse s ftejHftedwisdw ¢y tsL dzZOCe, [tMCo O, ¢ tsMgdw

dmofifassdef L so Oded] fJtedeBstc® Emtec HVL C 02
so RELEZEQEHOAIL &3 o dis™ s Odedw HBOMEZO © B LEBOC
o DdAffty df ] @ dpOUEAQ .S © Y detsMiss2 CtsMmisd B Iz &3Oy dat
Hig diztsj taff dmf sdz L EnOedzdY HYGd ECstdd®@ Hdzv Byj d
so d tjhjddw IjrdsdzsedyjmMédn L OHOY.

S "~

ASSESSMENT ABSORBINGPROPERTIES OF PAPER
ON EMTEC HVL C 02

G.E. lvanov, E.V. Kurkova, K.S. Arkhipov
Research Institute Branch Office of the Federal State Unitary Entespg A Goz nak o0,
Moscow, Russia

Emtec HVL C 02 device use for test of paper absorbts/itgscribedThe mechanism
of absorption of oil in paper, kinetic curves of absorptimg theiranalysiswas studiedTest
of paper material for resistance to fatgiven Examples of use of the Emtec HVL C 02 device
for tests of barrier properties and solutions of technological probkmgiven

RMYrilsOded] BEBOG ItcOHdydtsdadz &3 d3j Ist
CGOOkzsdqelzjls jvy EmMmfjhdesy YseojHjdedy (ted
sts@ ts, Yylsts otcj 3" CtsdzlsOCIsO dMfr skzj d@ise s
LdzOydlsj dz des d3j dz' M j, udd3 ftcd MmMddzH OBIs dz
tcjLlzdz SOIs ddzlsj cteOdz! dzz¥ o j dzdydadzz § s€C OL C

sdMmlsj B3O kZdz stcOLokZStsots?2 HJBOBIL] ME 52
BOcd M owLCdBENMerFDASHISOR] (ghtsiHkzGxz] jJHV L
CEmt eicfesL atsdzv jIs  sdzzydls! ddeW stcedsOyds s
BOMdzO oy JHfgfSdedgzdte § ¥ d d34 .

gkzh dzatsfls! tOBKSIST Emt ec tMmdatseo OdzO- dzO d
stcOLokZCtsoatsets Mde dzOdzO, ftosptsHWh j&is Yj to,
MsCtsowLCs2 YdHSC MIsti O lHtCaiiaty degliz fipktEmudEs] d:
MowLkzshjets fjyoObdes?2 CtcOmMCd) .

[ Mdzd B ZtEFOCHO dfsdls™ 9 OjIs BOMdzts, s f 5¢
otsets dqLdizkzyjddw twOMmisjls, O ddzalsj dzfydoe datsfls
ydd oL By dtsmisj?2 ftedetceO® BN dzd f S0 jHJ
BOG i Isdets?2 (~tstesh dj of dlsr 9 O h dj fipots2 Mise

76



- N j3HEdOLSH dBY © de y dgs Ov ¢
é" crtdaJrf3 fTrmorrsrR Arffoffofrnzim |
. GO teh Odze JloA2 M dzls W BB, 20 1

o Odzdzasl@miIsmisodj ofdlsr a0ded¥) . (jLbEd ISOIsT
wdly d 2.

— U THBAOW AR by Mara (odceTHaR)

3

-
n
o

-
o
o

WUHTEeHCUMBHOCTL curHana /
(-]
o

3 yuacToR

0 5 10 15 20 25 30 35
Bpems, c

t dM) §dlsr 9 Odzdj HBOMEZO 5 EMTEC Hd&" BEd

1 sdzlz yJ dedziz ¢ Clie)d odgtys ¥ detdsc i dzts 0 dats  tsOL H | dz
CO. 1jwoarRndgOpefipls@sd Jj BEZA@ZOGd; HMBzW dz 6t
foHI Jdi3 ddelsj demdo desisd kdz' stcOL o kS so BG5S
otej d3j dedets o3 fitdag d3pofslidg G4 1 MJ & 2z dandz) § shfistdsjts 52
filse j dzdzts o filists @0l o L OddsB HY 2 fiste df i s B M
tcs?2 BLRMBO)Y dsets § tsdzsls dzO. [ dzv wsWMmjdds?2 B
dzr s dzOB tstetsdz o' Mslsr Ctwodots?2 HEZOMOQ f) dzdgly d3
COf d dzedfpsttodftiIsts?2 MlstczClskztcr BEZBOGCd dBOMdzsd
sOlIs! CtMme j dzdzats? ~ OO s tor[dg@ ¥ dztd ¢ tf tstfoty dgts Is
e dzO dzO¢ dzbtOsCteiglsdc2of dls™ 9 Oded W .  lusj g™,
¢Cd fitijedBO Cddzjlsdui mMeéts?2 Cwdots?2, f tow
HOdzdzse s tsBIGOL YO B EZABOG(.

[ dzv BtOL YO MddzdStsddL dtcso Odadats 2 B Iz d
fMsOydo Odzdw d ofdilsm o 0Oded™w BEBOGd dgP-mdztsd3
ots?2), O BOCY] ddLCOvw MCtsttsMis: ofdls™ o9 O
MeCs] LA&OYyjdd) bEkd stcOLobkCtsotsets Mdc dzOdz
Cedos?2. ©vOGC COC dzOM" M j dzdfs'H dasiz d3@ detff-0 O ) dz
o Odzdw Hdzvw BEBOGd Mddzd S tsdedL qtetseo O@Rdes?2 Ml

vOCdd3 BBOL AR, tyjddesoOw HJEZOBISE of
Emt ec, By dzs ctsotstcdIs! s Jv f slsj dzyd O
of j oz BuyjtejH' , MitsdisHddoded s p Qe dsts
mtstetsh j i MBBOydoe Odzdy §tsojtendesMmisd BAzBOG

77



] jyHE&ZOtsH dz®Y 7 e dg Ov  C sdz¥ j 6] :
&" cltdafrf3 fimodprrsrR Arffodfofrnizm fouvrt RO ,41
Gt Odze 102§ dzlsw B, 201 A

f  dWusdes] Mlss2 MistekClskics? BLEEOY dsEs  dd f
Bz LOCtejfdjdds §jyuObds? Stomsd.

150

100

WHTEHCUBHOCTL CUrHana /

50

2 ymetox

0
0 100 200 300 400 500 600 700 800 200 1000

Bpems, c
t dI) fdlsr 9 Odzdj BOMEO 5 EMTEC Hd&W BEZKOG

dd3j dzO0 W dtd3j dedesets Mmisddzw d HIL O2 dzO
4B JtWeBORE O ftcdojdzs € fHtosBdzj BOB IO’ o
rdzv or weodzjdgdvw fHtoeduyddze { ssets B' dzd MgV Isr
HzZWdEecd Mt MIsOtr A3 d detso ™ d3 HIY)L .O2BW B XS
L Odzsm! , BsHdWdEOyYydqw otsHWdserts L dz@G0O0 f{ to
dzsisd BEBOY dsets { tsdztsls dzO, d, smtse § dzdzts,
otsHW dasEts L dzOCO. Jfdlsr a0dedj. SteOMSd dz® ¢

125
~
= 120
<
=
9 115}-4
A
5 ||
= , =—0yMara co CTapbiM AH3aifHOM BOJSHOIO 3HAKA
= 110
§ — Gymaru C HOBBIM ,'lll'&ilﬁH().\l BOJIAHOI'O 3HaKd
o
™
= 105
e

100 LU L 1 1 1 L

0 1 2 3 4 5 6

Bpewms, ¢
tdB. JT§fdlsr a0dzedj BOMEZO fts Emtec BEABOGCTE?

78



: f j5HE Ot H dz@®Y & dag Iy dgs O € tsdz¥ j t6 112,
ﬁ cltdafrf3 fimodprrsrR Arffodfofrnizm fouvrt RO ‘"‘-\,*""
! iR Odzc JlOA2 MG dzls W B . 201 A

st dzj ¢ RBite, fGeddWis' 2 off sfdzj Hlse dd
tcOL dzdyd?2 o f dzslkdesMmisd BBy HE thdtseolsdz d3 ff t
COBRd Isj BBdzse s oatsHWdBSEe L dzOC O,s5 {iftdedtsoyjjdi
d MrtcOdzj dzd¥ MisOdeH Otclsdetsets Isj ndesgzse d yd
dzj 2 uBjtB OdzS O.

l sdzeyj dzdj BEBOGd HdzvW HsCkZi ZOGEO® M k
sS4 edmisidd Puzdgd § ot d3j ded. RrRMY" Oded” ¢t E
otcj BW o dilsr o Odzdwv HBOezd o iNtcB®OE&ISFTd ds
( to.ify . 1 sfdzj Hdz] | sy dets bkfmdzse des § sfydls
Hdzd Isj dz' desfyls! tsBteONM j dzgdw B OdzS dztsls, d&zOf j y
Mots2MmMlsoOdsd. 1 jtejH dMfr sOdedw d&zd tsBtcOL Y’
dL desmbkz. 1 sdziz g dpd® dgdz' dgO faxfeiPL r o O Isiz- ylsts
BOed M BOt! jtode" di3d Mots2Mmlso ORRd L o sdzw
mMdzzy B B Oz detsIs .

900 500

2

400

-2}
s

300

200

8

CePHIHe BLITY CKACM BT MaTepHa

MHTEeHCHBHOCTL curHana |
F N
8

100 +

2

WHTeHCcHBHOCTL curdana /

o

n e * 0 s L L
0 150 & 300 450 600 0 1 2 3 4 5 6 7 8
pems, ¢
Bpems, ¢
O]

B
t dfsdded sdud MSdd SCtedoe j of gddydasthded WH df*
(fsfdzj &sHjd dsés JL dshC

RL o9 Jj Mlsdzts, Ylsth ] BigBz@w v Miststctsdz" LB-Z d3OY ¢
dzd yoOs sfmw d&jyHE MsBts?2 dzgj btsd ¢t W o dzj
o0t h dd3 Mo ts2 Mmlbes Ad3. 6 | fOtc jtandfifijs ©o dzj dz@r W BSIstsc t
ojtorndzj?2 d Mjbydss? Mlststesdz BzBOY dasec s {f t
IsStsctcOW dufj dif sdele©@ OdzOdzdIsd yd MEsd3 ME @dzd te lz ©
hjdedetsdy 1 dzj Slstetsdadats?  2h Cts2 fp o tsds-W toc OBEs
HBM TESCAN Vega 3seme. [fydd + dzj ¢ Istocts da
cftcjHMIsOadIls! e o jton dztslsH Bz®sOc -9 tc]:
HJ st JjHQfipifjtadzd § 2 d3d dzj tc O dz! dztsicHse iEOY dsfigizfizd ldsd) 1
oJtendzgj @3 Mzs] BEBOY dese 5 f Bdztsls dzO.

10 Bdfif sCOL Odets tcOMYftej HJ dzj dad ] @Y 5 dzdz
dzs?2 MstesdzOd3 BEBOEd ttOLdzr » §Olsd?2 M to

79



3 —

cltdafel3 fimorrsr Apfujudfolrnizim | RO

] N i HEZdROWEH dBY - dafydgtt Ow ¢ tsda j tej
lﬂui" durt
Goten Odze jlaA2M§ dzlsw B&. 201 ,;,ﬁ;fr

dzts G 5 dzOff tsdzdzd Is § dzWe ts(dfcatsdndsididp, Qe Odasdigids o € 5
Ud Mise j dzOf tsdzdzd I5jBdmyO Mjfirds)' v; § deiz@izdtg d figkdz-dzj te O
dzdIsj dzv s MlsstesdzOd3 Bkd@ZOcd f§ tsylsd tcOo datsc

[BtOLYr BEABOGd 1Isdm 34 f§Otlsd?2 BT dzd
Emt e k.6).( ted M

1mmuI
O] B
it d. [ OMftejH]jdzi ded] dBJdej tOdz' dztsc 5 dzGsif

zOd3 ( M sBYdO™ Blsdj uj dz0 Ml P dz€es)2 )

%]

155

135

115

95

—CNE®I _sap_3

=== CNB®r_sap_3_oGopor
— KO _Rap_2

=== Xpor_gap 2 obopor

04 06 08 10 12 14 f[C]

ﬁ u’q’lsfaOdzo[J BOMEO 5 MisstsdOd BLEBOY C
Wi jflss?2¢s2 BkkOcd ©OLd & fOlsd?2 &

d.

SOC MdzjHbkjlk dL fdzyj dd & HOMIw &, t
dzdw dBOMdzO FAtstesh s € tetecj dzdbe ztg jsL tndz' fGs@ 1OQ@ dd)g
dedttee Odzd W f so jtorn desisd BEzBOcd. uvOS,- dzOf
B2 ©OLddyj?2 o Ctddyjmsej dOf tsdzdedlsj dzv
(tedpfp) dMyrisOdedj dzO0 ofdls" o O dgEMIs ddgdfd
Ctcdor j) HOjI L dOyddkzs ¢ tstetotg jdav yat Qs O I4Y Off
dzdteso Odzdw d&z2O ¢TESCAN Vegae.

80






