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1. Introduction

The properties and the level of contamination of water
strongly allect the health of greople. Th this eonnection, theer
15 the need tor water treatmenr and condi omning hetnre
asing i with the applicatiom of approprete moterials oo
deviees |1.2)

15 the petiod af globul enviratmieital security. the pos
sibiliy of regeneration or disposal of rilcering mazeriale jor
devioes that provide extraction of & wide range of podlutants
froms aliflerwent saeedba, primarily feow water, b beconting es
peciully important |2, 3]
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Filveriog paper materiaks { FPM) lave gained wide us
due to their high effertveness, relative chéapness, snd caw
of recveling |4)

The applieation ol [ering paper elemrits in speeial
devices thar ensure the mamtenance of the highess pority of
the treated mediim o Imited Lo resatires, Jdurabeliy, filire
tan, seption aod vther properties

It connection with the need to enmite the Lighest purity
of warer 1 pharmacrutical and electronw induseries. 39 well
as the possihility of using the FPM for ¢ leaning the ar m
pst lear penwer plantac b Itervent ilatbng systems of refuges
oedienl establishments, opemtional. sroduction workshops



[leriientation degartmentsd of the fowd il pharteceutical
indusiries, crc. there 1 & peed jor 2 mathematical model,
with the hetp of which it would be possible to emablish the
compivitional strocture af the FPM, wliich would jirovide
the sumples with the roquired propertics seeded (0 each
partiedlis situation.

2. Literature review and problem ststement

Contanination of water o one of the major risk lctors
for health;, related 1o the ervironment, which oecessiates
the need fir is proper purifcstion before using |1, 2] There
Lo in urgent seed lor highly effichent surbents, characteried
by thi stimiltaneous bectericidil action. for example. to clean
drnking water, water for the pharmaceytocal imdusiry, or
tlietr awe it medical practics [3]

At filtermg differont medin. microbiologieal contaimin-
thitis are uhsorbed by the materials with beth the gramulited
anil tibrous sructure (4] This non only matmains the viabil-
ity. but also promotes the reproduction of micra-organims
I5) That results in biofouling of sorbents and emission ol
microorganising’ waste prodycts, and sometimes micro
organixms themselves, into the filrate [6] Prevention
hntouling of filkering matonals and. in particular, sorbunts,
retmuits i tobevant scbentifie proble [7)

The wse ol bettvaled carbon with the see of purtitles
tram (0.1 to 2000 jm. inpregnated with alver, in 4 complex
method for deep water treatment and conditioning s well-
knerwn, The treated water is selijected to prelimivary (lver-
i [8], Sahver an the wale and moleeular forms moves inte
troated conditioned wates. contaminating it j1]

There are waternile, obtuined 1hrough processing 1he
medum with metal salts, for example. 8 solution of silver
salt, Racterisilal sdditive 1s oo the surfice of these nuatenals
elther ip the form of isolated fons, or in the form ol comples
compttids. These matetials do not provide the necesssry
fevel of eiectiiveness of cleanmg from collowdal particles
atid wiruwes, the shon of which is within 1030 gm |10). The
shortcomings wlso inolisde the fact thal U baotericidal
properties of the used marerials are determined by the jons
of grrmacidal compouenis of the used materials that during
the provess of (flering rransker o thie prrilied mediam, thus
contaminating i [11). To ensure the dijeation of retaining
the germiiidal propertics of these mateeiila. it ls teceasasy
1o impregnate the carrers with the conrentrated solutions
of metali’ salte Ut b known that germicidal ioes of mevals s
elevated concenirations xre polsonous to humans |12)

Intrnduction of chemically modilied halurdl sorbents
and artihewl myw betic compopents o the compasition sg-
nificantly altees Lhe propertics of FI'™™ |13)

Processing of FIM with polymers boses) vs goosiding
iy prevent L Uieration of pathogenic mbcone-orgunisim
on thetr surface; owever, 1t alsa changes other technological
characteristion of the samples |14,

Iy regard tn the fnpegaing the modernisation of the
FI'M eoinponition which woulil make it possible 1o obtuin
the required properties apd to overcome the known short-
romings, is most appropriate. This would open the way (o
a wider use of modernized filtermg paper materiald in the
pharmoceutical aud electronic industries, ot niclear powee
plants. in fltering=ventijating systems of refuges, hosm-
tals, medical extahbiahments, aperation sooms, piemdiet o
workshops (fermontation depariments) of the lood and

pliarmscedtical inlesviries Tor adilithioe) porification of
drinking wates, et

However, the use of inocubes for the purpose of bitouling
prevestion @ eomplicated dise to thie change of the salidisy
wrptinn. andd [ilerstion properties (which, in their eesence
are cruclal to the sope ab upplication) of Bluering paper .
venals, when they are wsed for purificution process,

The rescarch into the teclmologieal characteristies of the
obealned FPM samples with disinfecting properties |14, 15),
will make it posaible to establish the impact of the eanpe.
sitsonal structare, (et of all of paper-forming compaoteiits
on the lifetime, sorption, filtration properties of the samples

Development of inathematical mosdels for caloulation of
the required composttional structure 1o obtain FPM with
the assigned sulidity sorption and [ltration properties
makes i possible ro subwiantisre the operating parsmeters of
thie techologtical regnlatinns for maimifactirring the samples
with disinfecting progerties with the use of polymers based
o guarniiline

3. The aim and objectives of the study

The aim of thie pescarch s to assess the properties of
the crrated modernized filtering paper materials jor devel
oping mathematical models that would make it posshle 10
determine the companitional structure of lilering paper
materials for obtaiting the amples with assigned necessary
chamctersuics

Tor aceomnplaah the aim, the follow g tasks lave been set

- 1o explore thickness, deasity and wlidity of the ereated
lltering paper niutecials (n the wet slate,

- vo dletermine the dependence of fhering and sorption
abilities of the studied mmples of filtering paper materials on
their rampositional stricture

Lo ileveling ot hematicn! podels that woulil make (@
possihle to calculate the necrisary compositional structine
to obtam the FT'M with the sssigned propertics

4. Materials and methods to study filiering paper
materiab

To produee the midersieed FPAL we used; silijte vis
cose cellulone, sitlfate bleached celiulose. nitural sorbem -
palygonkie { PALY

Carboaymethylcellubose low-substinuting (CMC-LS)
phiasphor ester of cellulose (PEC) and modesnized FPM
were abtatned dmber liboratory cond itinns using the meth
nuln deseribed below:

To obtain CMO-LS. sullite viscoie eellulose. erushed |5
thie form of lumgs warhi dimensions of 3 x4 om wos suldect o
chemicl modificdtion. Cellilose was sctivated i cold st the
temperature from @ 1o 5 *C for 30 munuies by caustic soda.
from which the solatian with the cantent of 13 % of basic sub-
stance was peejmted. Ratio (eellulose sthall) (s equal to 15

Swillen ecllulose was poured with the solition ol
manochlorascetic seid (MTAA) with the contents of the
bt sulstance of 37 % 1o perform the resction of O-alky-
latbon. Module of bath by weight of the outpit celltiboe
MCAA 1 equil to 0.7 The resulting mas was heated in
a warer hath up 1o 70 *C and kepo at thys yemperature bor
30 miuten st periodic shaking Alter sl the mass was
cooled to oom Lemperature sl was pored by acetic scwl



soittiists witly thie vontest of the main substance of 5% (1 dim’
of sced per 75 g of cellniose). Afver carcial stirmmg, the
s was sqoeered on the Buchner funnel and Mushed woh
destilled water to the neutral repction of (Huahing water
(pll B0=T0) The resislting prowduct was dried in the air

T vbtait the FEC, sulfute viscose collulose, crushed m
vhe form of lumps with dimensions of 3 s 4 g, was sulgested
to chemical modification

Ta peepare the phosphorvlating solution, orthophosphor
it achil and carbamide were used. Cellulose was immersed
o phosphorylaning solution, prelymmanly bested up o
A0 and kept oot 9t constant stirring for S0-00 mines

Colluloser, prnpregnuted with phosploey lating solation, was
sipienered g to 3-fold inerease in weddht relitive to the welgght of
the ariginal cellubose and dred i the drying chamber up to the
moesture content of 2—4 %, after which it was subgected to heat
processing at a temperature ol 150°C foe § boe

After the thermal processing the material was (Miished
with distilled witer until o veutnil resction of Nushing water
and was droed 10 the wir up to the motsture content of G=10%

Phosphotic ether of cellilose in the smmonium lorm was
obitained by the methad described shove For jts tranader to
thie Netorm. the prrothact was processed with 0.01 N hydrochio
rie weid sobun o with subsequent (hishing with distilled waier

Laboratary samples of the modernimd variants of il
tertng matenale were produced op the unit LAKYO, Just
before using for production of the dodertised vartonts of
filiering paper matersals. all components of the compowtion-
al structure of the samples were crashed and dried 10 the
drvitg chamber with foreed convertion ab the teniperatire
of T0=1 *C tiy the eonatant weight Fibrous sorlicots were
ground by & laboratory disk will of the MDL-0T moded
Inmilled waier was peed during manufacturmy che snples

To rarry oot research into the developmient amd evaluation
uf the properties of the modernized FPM, laborutory samples
weighing 200 g/m® Having diiferent compemitional structure
with different content of cellulose dervatives, the 1ype ol
rellinhosn bowme, and existonee of natural surbent were propared

Introducrion of botls modifled. snd nom-modificd outural
clay sorbents tn the stindied quantilies (o the composition
of filtering paper matenals does not cause changes tn vol
gme-spatial parameters of the paper-foeming mass and the
finiaheed samples [14, 15, whieh can be explained by the locs-
thiy o #hika leivad o snchents in spaces between celllose fllers

Givien the Sy that PAL i s kind of clay natural mmeaks
with the sorption properties. s contem it Lhe o
tineal struetore was conudered by more thao 100 % of the
paper-forming compoition.

Hy 5 samples of FPM were produced based on salfite vis
cose ol lihime (SVC) and sulphiate bleached cellulose (SBC)

The compositiooal structure ol the samples iv shown in
Talibe 1

Given the luck of the methods for determinimg the con-
tent of modified eelinlose Hhers as & part of filvering paper
mutertals, a3 well as prelimiinary prepasation of the com-
pustietits of Lhe cotmpamitional stroctuee ol the samples the
coptent of each component in the eorresponding prepared
cximined mmphes, were acoepted avcording o Talile |

The filliwing rharsteristies ol eellulose and modem
loed varlints of FPM were exploeed: thicknes, denmity.
solidity tn the wet state, Thickness was measured by nmng
g thicknes gauge with the set characteristion st specific
pressure. Density war determined by caleulation, based o
thie weight of the studied wimple with the aren of 1 m® und its

imcamted tockoess that meets e internation] standurds
af the 150 439-80 and 150 53480, Solidity in the damp
stale was ditermined based om the measurement ol maxi
thtie foree, which the sumple withstands during strercliing
it thic micthod of Tuad 6t & cotstant rate.

Tabée 1

Composilionsl siructurs of the samples of lilenng paper
matenals based on suitite viscose csllulose and sulphate

blesched calluloas
| SV -hamd ST dman]
Fi'st L umtmpmmpd il FP™
watiint Mot bt 'I.um[l-nmnd wrwiure
11 100 % SV 2l 1AM % S
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13 | MESW-TONFEC] 23 [N SHC - MX FEC
T JINSNSVOC=-WMINTEL ] IA MRS - W% FEC
15 |SONSVC-S0%FEL] 25 [50% CHS - X FEL

Newe * = grtwm that SVE. SHC, FEC and CMC-LS Aeking fo pw-
per-furming components gud PAL hejongs to naturgd ¢ oy monerals
that o et ¢ sty (e nalssome wpmtinnd puramaters of pupersforming
miinn ol Sreronhened sumpedvs, srken e compasi el arNiTuee pv
renvadderedd by moee thias 100 %0 g/ the prepee-forating ¢ ompoiitiim

Filtering und sorption characteristios were detertnined
by filtering the model solution of ferric chlonde at the tem-
peratire of 20=2C, with the comcentration of total from
in the ariginal wlution of 0E3=0,02 oy /de? teough the
apprapezate FPM sample of the asea of 19 57 em? undet the
peessure of 500 e of waler calimn,

3. Results of research of filtering paper materials i
filtering-sorption processes with their use

5. 1. Technological characteristics of resulting samples
The dita on thickoess, density and solidily in the wet
stave of the resilting sutnples wree given in Tuble 2.

Table 2

Technolpgical charactenistics of the materials of lijering
paper matetials based on sullite viscose cellulose and

sulphane bmached ceilulose*
SV sl | SN -laaseed
DAL | Thack | Salibivy | FPPM | Thick. Salialite
varl- | e I I::::: m ﬂr‘r} war e, [::? m 'n'rl.
ant | pm it N sl I, ELate. N
Ly | 4% | wa? a2t ik | e nd
L3 | Shi wix 1.5 21 125 1% qii
L | ddil T i 14 [ FA] 51 Lk
|4 ol 1170 i F | i 5 A7
15 a4 | wm aw (35 ws | ost | a5 |
Nugr * - elwrtee erver 1y slerermaning b fess dien e eoveed

TAR, demity - A5 N

5. 2. Filtering and sorption capabilities of the studied
samples of filtering paper materials of different composi-
tional structure

The rsablisherd averaged data of the iltering and soep-
i) cupudility of the FPA variants dépending on the type
of cellulose base are given i Tabile 3



Table 3

Averaget filiration and sorption cagstilily of fiiering paper materialy, depenading on (he type of cellulose base
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3. 3. Marhemauical models for caleulation of the re- Table 5
quired compositional structure aof mass Matrin of plan and results of the sxperiment
for obtaining samples of filtering paper materials with ==
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leal tiwde] for ditermining the rate of (trstion depending - - 1 - : l-'n" T
on the smount of filvered fluid, thockness and density o "’ 2
a paper filter, content of SVC/SBC in the paperforming k ! L ] 158 LA
fiass at eonstail pressuee W the foem o secoprdorder L) =1 -1 1 I 1 R4 fha
palynomial, the empirical studids of the Tull feetorial o ] i i | I N LT
perimem were corried out The lovels of fectors varaton 1 -1 i 1 i i s
are given in Tahle 4 N i \ i i T 1z
Fa 4 u =1 |-t [=t [ (AT 147
Levels of Tactor variation L =W M =R R
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nstiun | = L ir o i L
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) m 1 fl 0 " 16 14
whore o the erroded valoe of factor, &) I the matiamd n L L] " ! ALY 1
value of Lartor, F . b5 the natusal valoe of bask: level | bs ] L " g " " L I
the variation interval, j is the tiimber of factor, | i mlo|lmn]a 1| 1k

We will displuy the marrix of plan caleulated jormn the
transiormation (ormmwls and eorresponding resalts of the
experiment { Table 3)

Tin thas case. the it bematicn] mosdel for 1 he full four-fas
o eyt ione it witls the paterse i effoce takes the lorm
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The coefficients of the model are calouluted froem doe

e e o

where j=0, 1. 2 __ k N |s the cumber ol performed experis

birrits (N=31)
Coelficwnts of the model (23, culonlated from fors-
|2 (3). are
fur SV'L
howtt b8 b ==013
b, = <0004, L, =004,
b, =006 b, =-006 & =-00015% &,=-0I1
h, =008 b, =018 & =001
b, =000 i, =0034; b, =0, 11
for S
h=lit h==02 he=0]3 A=<001 h =004
b, =006 b, =-006 §, =—00015
b, =011 b, ==0.06
by =008 &, =001,
b «D01A b, # 0N B =012
Variamce 3¢ of reprisluction bs determined by the n
silte of researcl in the conter of the plun Varlanees that
harartet lee errars in determiniig coeflicueni Of regTesTon
eeptiation, according o |16 ar x=4 are
nr SVC
S 1b ) =0.0526 5[ )=0.020%
e | =38 S'[b | =02R8
e SRC
5' (b =062, 54k =035,
Sk | w0464, 554D }=0.0343
Afrer ehecking coefiicients by il Student etiteron
fut 5 % bovel of significance and number of degree of tree-
dom § =33, it was found that Cocibiciebts o T ST T
Clor SV and By by By kags bas (for SBUY are wnaller
that confidence interval, that u why they can be recoy
nized ax sustistieally insigaificant and excluded from the
mreslel (2D

After substituting the found coefliownes in eqost o 1t
we will obtan the following ratic

e SYL
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Verifwation o the hypothess of pibe o v of modils (43
anil (5) by Fisher geitetion at 4 5% level of signiiwance
and the numbers of degrees of freedom of the adequacy
varjaace

[ N=k ={n,~1]=M=14={T=11=11
atil reprodurnion varance

f=n-l=T=1=8

showed that the resulumg meodels ane adequate, siher thee eal
culition valur of the eritorion is bawer thint the tabular value

F_=2R8i<F [D0%ILE]=308 (lur 3VC)
and
F_=245<F (0,0% 1L E] =100 ik SHC)

In eyuanians (4) = (3) varable values 7, &, &, #, ate
rnroded magnitudes

=15 - & 50

g.Qo1S o -4
05 30

p=1L45 =5

Xy W — if
003 a0 '}

where @ 1 the amount of filtered fhusd, din® 810 the thickness
o & et fihes i, p e tliee elismmdey il w papeer (lber, 00
¢ - eontent of SVC/SAC, %

Far the convenience of valoulations, mathematical model
{43, £ 51 will be transsormmed into natural magniiude

fir SV
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for SBC
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s =0011-Q 84 Q p-L11 Bp-
7107 Se=02prel240° ¢ (5

wl b5 e rate of filtering the trested wiiler thirmigh SVO
bissed FPM, dm®/em?;

w2 is the rate of flivering the trested wates through SRC
fagned FPM, dm?® emd

|';|-1" piat heymatical models (7% 18 N s !hM:Mf in
deterstiine the rate of tilenng st coavtapt pressure of the

B e ———— TSRS



Creited water and Lo select the necessary charaotenistios of
filtering puper materials to solve the relevant problema

The dependence of the rate of filtering of the mode] ferne
ehlnride solution under pressure of 500 nm of water colamn
al perecotage content of SYC or SBC i the peper-formiing
inaas of the stislied samples is shivwn in Fig 1.2
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Fig. 1. Dependence 0! tha rate of filiration through FPM on
SVC content: 1 — at O=1 dm’; 3 — a1 O=2 dm’
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Fug. 1. Dupendence of the rate of hitraton ihrough FPM on
SBC content: 1 — &t O=1dm’; 2— at O=2 om'

The depenidence of tron sorption of the model seltion
{originnl concentratim w0 632002 mgdm™) an the per
centage conterit of SVC or SOC i the pager-torning mass
of the sumples s shown in Fig. 3, 4
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Fig. 3. Dependence of iran sorption by FPM on SYC content
1=at O=1dm’; 2 —al O=2am’
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Fig. 4. Dependence of iron sarpton by FPM an SBC content:
| = at O=1 dm'; 2— a1 0= dm?

Graphic dependences of filtration and sorption capabili
ties of the FPM vartants on their thickoess aml density sre
shivwn in Fig, 3. 6 (for the SVC based FPM ) and Fig 7.8 (for
the SHC-based MPF)
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Fig. 5 Depencence ol the rate o witer liltering through
SVC-based FPM: 3 — on thickness, b — an demity;
1= a1 O=1gm’ 2= a1 O=2 am’
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Fig. 6. Depencence of iron sorption through
SVC-nased FPM: o — on thickneas; 5— on densily,
1=t O=1dm’, 2 = at O=2 gm'
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Fig. 1. Dependence of the rate of water Tilteting theough
SBC-based FPM: 7 — on thickress, b — on density,
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Fig. & Dependence of iron sorption through SBC-based FPM:
&= on thickness: b — on density; 1= at O=1dm’;
2—at O=24dm'

8. Discussion of results of stodying the fllering paper
malerials

Conducted research made 1 possible to identify the
dependence of filtering and sorption capabilites of filtering
paper materials an their compaonitional structure. thickness
and desuty,

The sumie charaerer of the oblained curves (Fig 1, 2) at
different amount of filered water (10) makes (L possible Lo
separate the |nfluences that are conditionally different by
nature ot the rate of filtering through the studied samples
of (iltering paper materials, specifically: those related to the
sneroduction of certain components to the eompesttion of the
sample of filtering paper matetials wod those related to the
phenatnenon of celluluse fibers’ swelling. Frow the stund:
point af moderti science, in order to reduce the time and
number of observations, interpolation of patterns obeained
ander the aggravated conditions, on the process in general ks
auite seceptable Thus, in terms of detecting the influence of
these components on the rate of lltering rather than the re-
sults of their mterartion with the purifiod medium, the data
that are at the basts of plotting curve 1 are more significant
while citrve 2 can be considered the one that was changed by
the information noise. This statement 1s also clear and fair
for the other experimentally established dependences

The analysis of the vbtained dats on physical and me
chanieal pamumeters of filtration snd sorption charascteris
tivs of Lhe modified FPM made it possible to establish the
follrwing:

-the rontrul samples that (ncluded either siliate
hleached cellulose, ar only sullite viscose celluiose, have the
best solidity characteriatics 1 the wet state = 54 H atid
4.0 11, respectively;

the FPM samples from sulfite cellilose are charac
terized by Tower values of density, solidity i the wet state
eliectiveness of cleaning form wron jons, and by higher values
of the rate ol flering than sinilar samples Trong suljphate
celllose

the use of CMC-LS uod patuea) sothent PAL i the
MPF compusition leads to a decrease i density, solidity in
the wet state, an (norrase in the rate of fillering. however,
the value of effertivenes of cleaning from jons of iron Fe™'ls
higher for the variants Lased on sulfite cellilose;

compaositinns of additives of phosphorus ester of cellu-
lose (FEC) are characterized by a decrease in density, solid
ity in the wet state, & derrease i the rate of filtering lur the
satnples besed on sulphute bleached cellulose. ot an Increse
i the tamples based on sulfite cellulose:

- the best filtration ability is characteristic of the sam
e, the paper-forming composition of whicl includes 70 %
ol phospharie ester of cellulose and 30 % of sulfite viscose

wlose (thic mite of filtering s 6.6-7 5 din'/em? per min-
ute) or 70 % of carboxymethyleelhilose low-substitated and
30 % of sulfate bleached cellulose (the rate of filtering
1.1-50 dm’ em? per minute);

- introduction of FEC to the composition of the MPF
timproves the effectivencs of yron wens’ sorption,

- the bext sorption capacity in relation to fron i typical
of the samples. the vomposition ol paper-foraing compo
nents of which inclhades B0 % of ic ester of cellulose
and 40 % of sifate bleached eellulose (81.2 100 %) or 50%
of phosphoric eater of celhulose and 50 % of sulfite viscose
collobome (62.6- 923 %)

It was found that the smples with the ighest densiny
and the lowest thickness and the samples with the lowest
density und the highest thickness have better filtration and
sorption capabilities than the samples with medium values
of density and thickness. This suggests that the filtering and
sarption characteristics are also influenced by the spatial
Tineatian of fibrous sarbents 1 the filtering layer of the FPM,
which may be associated with the phenomenon of cellilose
filiers' swelling in the wet state

Changes in charscteristics of filtering paper materials
after swelling of cellulose fihers that are the part of their
composition should be takes into consideration i the teck:
nological regulations of aperation for the devices on their
basis The desirability of permanent pressure of the treated
fluid should also be taken imto account. which i true for all
rurrently known water troateent devioes

The variants of filtering paper materials, first of all, 1]
(as control samplesy. 1.4; 1.2 (as control samples). 2.4 are the
most promising for the further research

7. Conelusions

1. introduction of phosphorus ether of cellulose to the
composition of filteriug paper materials changes their thick
ness, desisity and salidity in the wet state. The nature of the
changrs depends on the type of the celluloss base of the sam-
ples sulfite viscuss cellubose of sullate bleached ecllulose
The smples, late the composition of which we introdiced
ahaut 40 % of phosphorus ester of eellulose have the oprimal
cambination of technological charartensnes

2 liroduction of the studied eellulose derivatives o
the eamposition of the modified litering paper matetiale
leads to various iitfluences on the Nilimtion and sorption

S — == ]



capabtlities of the simples, which primaeily depetids oo the
type ol then cellulose base Swelling of cellulose fibers de-
rreases the power of influence of the compemtional structarme
ol the studied samples of fleering paper matertals an their
filtration ability and iheresses s inflience on their sorption
capacity. The tse of the natural non-tnodified palyporakite
i the romposition of ilterng paper matenals does noo -
ereases their sorption capability and capacity in relation to
iran, dur te which the wee of natural clay eshents withoue
their previous chemical modification can be considered in
eppropriate. The problem of expediency of modified natural
sorbents’ mtroduction to the composition of {iltering peper
meaterials peguires subsequent studying.

3. The developed imathowatica] models make it possibile
to determine the rate of the filtration process at constant
pressure and conrentration of contamiration depending on

ihe consumptiin of (hered water, thickness, distvity
camponttional structure of filtering paper matetials, Amoig
the srudierd parumeters, the percentage content of sulfive vis
cove ¢ elhulose or sulfste bleached cellulose in the paper-form.
g mass of the studied samples and consumptann ol the
purilicd watier have the highest force uf influcnee at the rate
of the Nitration process at constant pressure and comtumi
nation concentration. The proposed mathematical models
miake it possible 1o deterniine the necessary composttional
structure to reeeive the FPM with asdgned properties

4 During manufscturing fitering pager materials with
the necessary assigned properties and their use, it is noces
wity to take inte cotuideratiom the inflience of swelling of
cellisbose fibers on their production charaeteristics, which

must be displaved in technological regulations for operation
al devices on their hams
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