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The article presents the results of research of influence of resins of different nature
for final finishing of viscose fabrics. The possibility of reduction of free formaldehyde
on fabrics is established, which allows to improve hygienic indicators of the fabric.
Also,in the article the results of research of aminoreactive softener for giving low
sedimentary to fabric from rayon fibers are presented. The optimal concentrations of
silicon softener allowing to give maximal effect areestablished. Ecological problems of
the textile industry in most cases have to do with the solution of problems connected
with utilization and regeneration of production wastes: sewage treatment; creation of a
system of recycling water supply; dust treatment of working area air, etc.

Unfortunately, another aspect of environmental problems in the textile industry —
environmental control of the textile products themselves — is devoted to a relatively
small number of works. Environmental safety of textile products (fibers, barnacles,
textile sponges) and technologies of their productiontextile raw materials (fibers,
barbells, textile-domestic spunks) and technologies of their production, as well as
environmental safety of products made of them, the negative impact ofon people and
children, as indicated by the analysis of information sources, can have atechnologies
of textile production. Especially harmful, as is known, for people and dockels were the
technologies of their vibrieval, farbouvannya, drukuvannya, as well as special treatment
of textile materials formaldehyde treatment with preparations.

That is why it is not accidental that the last hour in the practice of textile
manufacturing practices in all countries, special attention is given to the use of
environmentally friendly resource- and energy-saving formaldehyde-free and
environmentally-friendly, as well as advancednano-, bio- and chemical technologies.
And, on the other hand, Intermediate use or even rejection of certain textile production
technologies, which are harmful to people and children, although their use has been
widespread in the past. The textile industry has been producing large-tonnage products
in the past.

Keywords: technology, pollution, environment, human health damage, ecological
problem.

Introduction. According to statistical data, the share of chemical fiber
production was 50%. Annual growth of viscose and viscose-staple fibers pro-
duction increases by 6% [1].

Fast growth of chemical fibers output is promoted by high economic effi-
ciency of production and use of these fibers in comparison with natural fibers,
available raw material base; high quality of the fibers.
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The demand for viscose fibers is increasing not only for nonwoven mate-
rials, but also in production of comfortable clothes for sports and outdoor activ-
ities, casual wear and home textiles.

At the same time there are increasing requirements for the quality of
products: such as giving properties of nonwearability, shrinkability, form stabil-
ity, etc. while maintaining hygienic properties [2—4].

Modern requirements for the quality of finished fabrics are becoming
stricter, and therefore it is necessary to ensure environmentally friendly tech-
nological processes. In this regard, there is a need to use thermosetting resins
of a different nature, which would allow to obtain a formaldehyde-free finish.
Currently, foreign industry produces low- and formaldehyde-free resins [5].

Experimental part. The aim of this work was to create highly effective
technology of low-shrinkage, low-shrinkage finishing of viscose-staple fabric for
dress use on the basis of new low- and nonformaldehyde finishing preparations.

Kinetic regularities of thermosetting resin fixation in hot air have been stud-
ied, optimal technological parameters of finishing process have been determined.

Subjects of the research were viscose-staple (filament fibers in the base,
staple fibers in the weft), emulsion 3 (30% emulsion of H21642 oil), thermo-
setting resin Sakotex PU, resin concentration (BF-modified dimethyl dihy-
droxyethylenemachivin — nonformaldehyde; Fortex-a precondensate of ther-
mosetting resin based on a hydroxyethylene urea derivative with an integrated
catalyst-low-formaldehyde) ranged from 120 to 180 g/L with an interval of
30 g/L, NH4CI and MgCl, catalysts.

The data presented in Table 1 showed that low-formaldehyde and non-form-
aldehyde resins impart the necessary effect of unkink ability and linear size sta-
bilization to viscose-staple fabrics, but when used in rather high concentrations,
which is uneconomical. In addition, the mechanical strength of the fabric is sig-
nificantly reduced, and in the case of formaldehyde-free resins, a change in color
shade is observed during heat treatment, and white fabrics turn yellow.

Optimization of urea-formaldehyde resin finishing process was carried
out by searching for possibilities to reduce free formaldehyde content.

Washing the fabric after finishing allows to remove unreacted chemical
reagents and absorbed formaldehyde.

One of the ways to reduce free formaldehyde release during the fabric
operation is to use formaldehyde acceptors in the washing baths. Compounds
used as formaldehyde acceptors must be water-soluble, well-diffuse into fibers,
be non-volatile, not evaporate under heat treatment conditions, not have alkaline
properties and at the same time not decrease pH on fabric, which may cause
hydrolysis of transverse bonds in the fiber.

In the present work, such compounds as: urea, PPS preparation were used
as formaldehyde acceptors. The data are presented in Table 2.
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Table 1. Quality indexes of viscose-staple fabric after finishing

& d(_)hangg ofliltleart 8 Percent drop of
=2 imensions at wet| = & ;
= . S 9> breaking load, %
Composition and =5 processing, % 2 5a ’
concentrations, g/l e & = g S
2 Stock basis | < @ 5 Stock basis
h [=]
wn © 1>
GOST 57 -3,5 +2 1300 25 40
Formaldehyde-free resin
(Otexid BF) - 180 57 3| 25 | 1300 40 7,0
Emulsion 3 — 15 ’ K >
MgCI2 — 36
Low-formaldehyde resin
(Fortex) — 150 57 -3 +1,0 1300 4,0 7,5
Emulsion3 — 15
Urea-formaldehyde resin
(Sacatex PU) — 80 60 3| 420 | 1370 140 | +107
Emulsion 3 — 15
NH4CI - 4,5

Table 2. Changes in free formaldehyde content after washing
with acceptors

- . Free formaldehyde
tretchabilitycoefficient, ¢
Compositions Stretchabilitycoefficient, % content, pg/g
Before After Before After
Suggested variant, washed 60 57 350 50
with urea
Suggested variant, washed
with PFS 60 58 350 80

From the literature data, it is known that good results in reducing the
content of free formaldehyde in the fabric are achieved by adding polyatomic
alcohols: ethylene- and diethylene glycol, sorbitol, polyethylene glycol. In this
work, it was assumed that polyalcohols present in the PPS preparation can react
with the hydroxyl groups of dimethylolurea and with formaldehyde to form
acetyls or semiacetyls:

R-CO-NH-CHOH+R,-OH=R-CO-NH-CH,-O-R,+HO

R,-OH+CHO=R,-O-CHOHumR,-O-CH,-O-R,

Obviously, the reduction of formaldehyde content on the fiber material
using compounds containing NH — groups is based on the fact that NH — group
can form N — methylene compounds with formaldehyde.

Thus, application of urea and PFS as formaldehyde acceptors during washing
allows to reduce formaldehyde content on a fibrous material by 86% (with urea) and
by 77% (with PFS) in comparison with the fabric treated without acceptor.

Introduction of polyatomic alcohols in the finishing composition allows
to reduce the amount of free formaldehyde 2—3 times. Due to their high boiling
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point, the polyatomic alcohols do not decompose at the temperature of heat
treatment. As suggested above, they can react with hydroxyl groups of finishing
preparations, forming esters and with formaldehyde, forming acetals or
semiacetals.By reacting with the free hydroxymethyl groups of the crosslinking
reagents, the polyatomic alcohols protect them from hydrolysis and hence
prevent the release of free formaldehyde.

Analysis of the data obtained during treatment of fabric with formaldehyde-
containing preparations shows that due to the use of effective components in the
finishing composition, first of all amino-functional softener of new generation,
there is a possibility to reduce the amount of urea-formaldehyde resins, which
leads to a decrease in free formaldehyde emission. In addition, it is necessary
to take measures such as mandatory washing after finishing, which reduces the
release of free formaldehyde by an order of magnitude (tab. 3).

Table 3. Changes in the amount of free formaldehyde from the
concentration of acceptors in the impregnation bath

Free formaldehyde content, pg/g
Variants Amountofadditive
0 0,5 1 2 3 5 7
Sakotex PU 80 g/1
NH4Cl1 5 g/1
Emulsion (3) 15 ¢/l 350 270 145 170 180 220 260
PFS
Sakotex PU 80 g/l
NH4Cl1 5 g/1
Emulsion (3) 15 g/l 350 265 135 165 185 200 250
Sorbitol
Sakotex PU 80 g/l
NH4Cl1 5 g/1
Emulsion (3) 15 g/l 350 280 220 200 175 160 280
Urea

In this case to increase the efficiency of reduction of free formaldehyde
by 2-3 times is possible through the introduction of formaldehyde acceptors in
the impregnating solution and in the washing bath. Selection of effective cata-
lysts, for example magnesium chloride with acetic acid, also allows reducing the
amount of free formaldehyde.

The indicated measures to reduce the content of free formaldehyde on
textile materials allowed to minimize the emitted formaldehyde, which did not
exceed the established norms when selling fabrics in the domestic market.

Conclusions. Thus, companies have a choice:

— or to use preparations that would provide the lowest formaldehyde con-
tent, requiring high temperatures, concentrations of resins and catalysts and yet
have a high cost;
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— or the use of domestically produced resins, which have lower cost, used
on the basis of highly efficient technology, which provides a reduction of form-
aldehyde emitted for the industrial standard in the amount of 50-150 mcg/g;

— or use of formaldehyde-free resins for a very limited range of fabrics, in
this case smooth-dyed and white fabrics are excluded.

®OPMANDBAErA AK EKONTOTIYHA NMPOBJIEMA
TEKCTUNbHOI NTPOMUCNOBOCTI

Pe3nixoga B.B. — k.m.n.,
XepcoHncokuil depoicagHutl azpapHo-eKOHOMIYHUL YHIgepcumen

VY cTarTi HaBENCHO PEe3yIbTaT! AOCHTIKCHHS BIUIUBY CMOJ Pi3HOT MPUPOIH IS
3aKIIFO9HOT 0OPOOKHM BICKO3HUX TKaHWH. BCTaHOBICHO MOKITUBICTD 3HWKEHHS BMICTY
BUTBHOTO (hOpPMAJIBICTiNy Ha TKAHWHAX, IO JO3BOJISE TIOKPAIIUTH TiTi€HIYHI TTOKa3HU-
KU TKaHUHHU. TakoX y CTaTTi MpeJCTaBIeH] pe3yabTaTy JOCHIKEHHS aMiHOPEaKTHB-
HOTO MOM'SIKIITyBaya JjIsl HaJaHHS MaJO3MHHAIBHOCTI TKAHWH i3 BICKO3HHX BOJIOKOH.
BcranoBneHo onTHMalibHI KOHLEHTpaLii KpeMHiHopraHiyHoro mactudikaropa, o
JIO3BOJISTFOTH OTPUMATH MAaKCUMAaTbHHUN e(eKT. EKOIOTIvHI MpoOIeMH TeKCTHIIEHOT TIPO-
MUCIIOBOCTI 3/1¢01IBIIIOTO TIOB'sI3aHI 3 BUPIMICHHSAM MTUTAHb, MOB'SI3aHAX 3 YTHIII3AIli€l0
Ta PEreHepalliero BiAX0iB BUPOOHUIITBA: OUUIIEHHS CTIYHUX BOJ; CTBOPEHHS CHCTEMH
00iroBoro BOAOMOCTaYaHHS; OYHILEHHS TIOBITPsI pOOOYOi 30HU Bij MUY Ta iHIIIE.

Ha »anb, iHIIOMY acHeKTy eKOJOTTYHHX MpoOJieM TeKCTHIILHOI MPOMHUCIOBOC-
Ti — SKOJIOTIYHOMY KOHTPOJIFO Came TEKCTHJIBHUX BHPOOIB — IMPHUCBSIUCHO MOPIBHSIHO
HEBEJMKY KUTbKicTh poOiT. Exonoriuna Oe3nexa TeKCTIIIBHOIT MPOAYKIIT Ta TEXHOIOTIi
11 BUPOOHUIITBA € aKTyaIbHOI. TeKCTHIIbHA CHPOBUHA Ta TEXHOJIOTII IX BUPOOHHIITBA,
a TaKOXK eKoJIoTiuHa Oe3meka BUpOoOiB 3 HUX, HaJla€ HETATUBHIN BIUTUB Ha JIFOAUHY Ta Ji-
Te, sIK CBIAYUTD aHami3 iHPopMaIiitHux mKepes. OCOOIHBO IIKIITHBHUMH, SK BiIOMO,
a TaKoX CIIeliajbHa 3aKII0YHa 00po0Ka TEKCTHIBHUX MarepiaiB GopmaibaeriTHuMu
mperaparamu.

OcoOIMBO MIKIUIMBUM, SIK BIJIOMO, JIJISL JIFOMMHH Ta JOBKIUIS BHSIBHIACS TEXHO-
TEKCTHUIILHUX MatepiaiiB (HopMasbIAeriyMiCHUMH OOpOOHHUMHE TpernaparaMu. Tomy He
BUI/IKOBO OCTAHHIM YacOM Yy TPAaKTHII TEKCTHILHOTO BUPOOHMIITBA BCIX KpaiH 0co0IIH-
Ba yBara INpUAUISIETHCS 3aCTOCYBAaHHIO €KOJIOTO0E3IEUHIX PECypCco- Ta eHepro3oepiraro-
4yuX, Oe3()opMabaeriHIX, @ TAKOXK MEPCIEeKTUBHUX HAHO-, 010- 1 XIMIYHUX TEXHOJIOTIH.
I, HaBmakw, 0OMEXYEThCS 3aCTOCYBaHHS 200 HABITh BIAMOBIISIOTHCS Bil THX OKPEMHX
TEXHOJIOTIH TEeKCTHIFHOTO BHPOOHUIITBA, SIKI € MIKIUIMBUMH JUIS JTFOAWHH Ta JOBKLIA,
X0ua 3 IX BUKOPHCTAHHSM paHillle BUTYCKAIACs KPYITHOTOHHAXKHA TIPOTYKITisl.

KitrouoBi citoBa: TEXHOJIOTIs, 3a0pyIHCHHS, HABKOJMIIHE CEPECIOBHIIEC, IIKO/IA
37I0pOB'I0 JIFOAMHH, €KOJIOTIYHA Mpodiema.
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