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Summary.The work is focused on standard methods, meangguigment now used for studying protective
factors of textile materials in the process of degment and serial production of special desigmatiothes
when carrying out works with such corrosive median@neral acids with various concentration, alleadd
salt solutions on their base.
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INTRODUCTION

Protective properties of the textile materials deated for clothes production
should be defined depending on their functionalppee, corresponding normative
documents (standards, means) or should meet thenoeiss requirements. Thus if one
has in mind special clothes for protecting the weoskirom the effect of such corrosive
media as mineral acids, alkali and salt solutiomsheir base then protective properties
of the textile materials, mainly woven, used fer firoduction should be studied with
control of chemical durability (chemical resistanoaf the samples and reagent
permeability through their thickness.

RESEARCH OBJECT

Subject of research is protective properties of téadile materials of special
designation clothes when carrying out works witlrasive media.

When studying chemical resistance of woven materiatcording to the
requirements of GOST 16166-80 [GOST 16166-80] naltsamples are treated during
one hour in contact bath consisting of 50%, 80%93% solutions of sulfuric acid i.e.
with the concentration from which it is necessarydevelop acid-protective costume.
Liquor ratio should be 1:40.
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After this material samples are washed with wafertaineutral reaction, dried
and researched for changes in breaking loads wsingmometer device, e.§T-250
M. If values of the stated characteristics have ¢edibut not more than by 15% from
the initial ones then the textile material is cdesed to be chemically resistive to effect
of acid of the given concentration.

Similar means of chemical resistance study of tegtile materials are
recommended by GOST 11209-85 [GOST 11209-85] andl ©05345-85 [OST 17-
345-85] but one have to take into account thatdaessgulfuric acid hydrochloric, nitric,
hydrofluoric acid of different concentrations arged or produced in various industries
as well as solutions of salts of acid charactertt@ir basis then it is evident that
mentioned normative documents connected with thdysbf chemical resistance of
textile materials for the special clothes do noetmequirements of the enterprises and
this complicates development process of new cotiyetinaterials and their grounded
selection out of existing range.

RESULTSOF EXPERIMENTAL RESEARCH

Analysis of the available literary sources testifibat the European normative
documents or documents of other states in relatiadghe study of chemical resistance of
the textile materials in the process of the effiectn the mentioned corrosive media
including potassium and natrium hydroxides as welltions of salts on their base are
also lacking.

As it was mentioned above the second but not legsoitant factor when
studying protective properties of the textile mitsr used for production of special
clothes for protection from effect of corrosive riged is necessary to account their
permeability in relation to gas, liquid or gas-lidphase that can be in the form of
volume, drop or aerosol.

According to classical interpretation of the perbilty and its physical essence
it is the property of the material to let reagepéss through its thickness if there are
gradients of pressure, concentration and temperatdechanism of permeability is
multi factor function and diffusion and phase tliesrare used to characterize and
define them.

In the first case namely diffusion permeability lisked with the absence of
micropores and cracks by material thickness andemae of gradients of pressure,
temperature and concentration of doping agent éfifigstbn process are described by
Fick's equation. According to known dependencefusibn permeability is evaluated
by diffusion factor that is in practice is definleg graphic means according to Deiness-
Barerra’s method.

As to relative permeability it is grounded by méaikstructure defectiveness by
thickness i.e. presence of micro-, micropores artks and thus its mechanism is
considered as drain of corrosive medium from opgiof the sample under research.

It is necessary to note that evaluation critericewitefining diffusion factor
(diffusion permeability) is fisec, of the relative permeability - dim? sec. It leads to
complexity during experiments. Thus when one talkés consideration that textile
materials used for protective special clothes pectdn must protect from effect of
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corrosive media during defined period stated inmradive document then it is logical
that the criterion for their evaluation should bee needed for dopant drop or its traces
to pass through sample thickness. As to the volwingéhe corrosive medium its
permeability through such porous system as woveiidenaterial has not been studied.

Conditions for carrying out research of permeapilif special materials for
protective clothes are described in the standaBBYT 16166-80, GOST 11209-85,
OST 17-345-85].

The main point of the evaluation method of sampmemgability with sulfuric
acid solutions of 50%, 80% and 93% concentratioim ithat round shaped material is
located on the special support with face surfaceonpwhich drops of one of the
indicated corrosive media are put in five pointentol of the permeability should be
for 20 minutes. If in 20 minutes none of the drgesmeates to the sample back side
then the material is thought to be suitable fordpmtion of the special clothes for
protection from the given concentration [GOST 16866

As to other mineral acids, alkali and salt soluticn their basis there is no
information in the mentioned standard.

According to the conditions foreseen by the stathd@&OST 11209-85] study of
the textile materials permeability is carried autrélation to the effect of 20% sulfuric
acid.

The essence of the method lies in the fact thahethslrops of the corrosive
liquid should not permeate through the materiatkhéss but already after 6 hours.
Similar to the first case there is no informatidroat possibility to carry out research of
permeability in relation to other corrosive medla.is necessary to mention that
analyzed normative acts have general imperfectamety — control of the moment of
permeability of the drop of corrosive liquid or ttsice is not carried out that would be
important from the point of view of protection froeffect and visual monitoring after
elapse of the given time is low informative and side provide the opportunity for
improvement of the existing range of textile matksrior new developments. Also it is
necessary to note as the disadvantage of impadssital carry our experiments with
sulfuric, nitric and other light acids and solusoof salts on their basis as the used
equipment doesn’t provide for the technical oppaitiuto carry out mentioned works.

If one analyses conditions for carrying out reskaralicated in the normative
document QST 17-345-85] permeability of sulfuric and hydramit acid is studied
with their help. Control of the drop or its tracesrmeability is carried out with the
device that is especially important for sulfuriddacAs to research of hydrochloric (so
to say light acid) permeability, the use of the tr@red equipment is not expedient due
to oxidation of sensitive element with its vapdrattleads to incorrect results.

To study textile materials permeability againsteeffof 100% alkali GOST
12.4.135-84 [GOST 12.4.135-84] is applied. Its madmt is in control of time during
which solution of potassium or natrium hydroxidermeates through sample thickness
of woven and non-woven materials under effect afrbgtatic pressure of 687 Pa. If
to remember that mentioned materials have poroustate than it is practically
impossible to ground expedience for study of theimrmeability under pressure.

Method for defining material resistance againatitigpenetration (EN 368:1992,
IDT) is described in DSTU EN 368:2002 [DSTU EN 388)2]. The main point of the
method is that liquid chemical substance with thiime of 10cm® is supplied on the
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surface of the special material under researchédkeifiorm of continuous flow or drops

with injection needle during 4 or 10 secs. Befohés tthe same size filter paper
preliminary weighted on the scale together witm$garent film is placed under sample
back side. Thus made package is put into trough Wi slope when the test is made,
measuring glass is located in its bottom edge.

In 60 secs after the start of the experiment ther fpaper and transparent film is
weighted again and the number of milliliters of rosive liquid that flew within this
time by trough is measured with measuring glass.

Ratio of the mass of the liquid chemical substasetled on the filter paper and
film to the mass of chemical substance effectedstiraple and this is for the volume of
10 cm®, is an evaluation criterion of its permeability @ defined in the standard —
permeability factor.

Ratio of the mass of liquid chemical substanceectdld in measuring glass
tooutput mass (16m°) is non-permeability factor.

Disadvantage of this method is that independentiythe nature of the liquid
substance, concentration and as a consequenceitaaggntity applied on the material
sample is equal i.e. 1@n°, that determines researches under different donditas
reagent pressure per area unit will depend on thationed physical and chemical
factors. Besides filter paper in case of deterngina@rmeability factor in relation to
mineral acids will be damaged (process of hydrglysithanging its initial mass
depending on reagent concentration that will f@aithaccuracy during weighing. If the
chemical substance is volatile, e.g. hydrochlonicndric acids, then experiment is
practically impossible as their gas phase, whoBasilbn process precedes liquid phase,
will not be fixed with recommended gravimetric medh

Besides this there is another method for determoinatf material permeability in
corrosive media (GOST 12.4.218-2002, ITD) descriimedSTU GOST 12.4.218:2004
[DSTU GOST 12.4.218:2004].

According to the conditions the round shaped samaterial is fixed with wash
and pressure nut in the glass with face side upfidadpaper is put under its back side
and placed on the cassette of ring electrodes ctesheto teraohmmeter and
teraohmmeter in its turn is connected to potenttemaf KCP-4 type.

If material permeability is defined in relation ¢orrosive liquid in the form of
drops (not less than three drops in different plame the sample area) or volume then
this should be foreseen in the normative documentte material. When corrosive
liquid or its vapors permeate through sample thédsithey contact with filter paper and
thanks to this the values of its relative surfatecteic resistance in comparison to
output value changes and this is fixed with refaacpoint of potentiometric curve on
the potentiometer tape.

If to analyze this method then one of the disadages is insufficient accuracy of
defining the moment of penetration of the corrodigaid and if one takes into account
its vapors than it will be almost impossible to malesearch because of lack of
sensitivity.

The reason for that is the cassette of ring eldesalesignated for measuring the
total sample surface and it should be tight pressédwith the force of 150kPa in case
of research of the material with polymeric surfacewith the force of 280 kPa when
artificial knitted fur is under study but there ame such conditions in this method.
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Moreover for filter paper to perform its role ofdicator of the penetration moment it
should be immediately moistened by dopant permehtedigh material thickness. This
condition is necessary for teraohmmeter to fix ¢eaof the value of the surface electric
resistance of the filter paper compared to itsahiata on the tape &CP-4. Above
mentioned disadvantages are also shown in locaktpion and when studying
diffusion processes of volatile corrosive media.

SUMMARY

Thus carried out analysis of the methods testifms the presence of the
immediate problem concerning the research of tlateptive properties of the textile
materials used in production of special clothes.
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SAIMUTHBIE NNIOKA3ATEJIM TEKCTHJIBHBIX MATEPUAJIOB
OJEX/bI CHEIIMAJIBHOT'O HASHAYEHU A

Jleiinexka U.I'., MbIuko A.A.

AHHOTanus. B pa60Te paccMOTPEHBbI CTaHAAPTHBIE METOAUKH, crocoObl U 060pyI[OBaHHC, HCIIOJIbB3YEMOC B
HacToALIEC BPEMA IJIS1 U3YUCHHUS 3alllUTHBIX ToKa3aTesield TEeKCTHIIbHBIX MaTepuajioB B MpoLEcce pa3p8.60TKI/I
u CepPII)‘IHOFO BBIITYCKa OACKAbI CIICIIUAJIBHOTO HA3HAYCHUA IPU MPOBCACHUN pa60T B arp€CCUBHBIX Cpeaax,
TAKUX KaK KUCJIOThI PAa3HbIX KOHCHCTEHLIUH, 11e04ei 1 PacTBOPOB Ha UX OCHOBE.
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