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BLENDED POLYMER FILMS FOR FIRE RETARDANT COATINGS ON
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Kherson National Technical University

Fire resistance of textile materials is currently one of the most important issues on which
both industrial and scientific efforts are focused. Traditionally, the fire retardant properties of
fabrics are provided by the introduction of special additives — fire retardants. Compounds that
contain halogens (chlorine, bromine), phosphorus, nitrogen or inorganic metal compounds are
commonly used as fire retardants, the presence of which helps to slow the spread of the flame
through radical extinguishing and/or the formation of a glassy protective layer during combustion.
Fire retardants can be introduced into synthetic fibers directly at the spinning stage or grafted onto a
polymer base by copolymerization. The processing of natural fabrics involves the application of fire
retardants to the fiber surface by impregnating the material with a stable aqueous suspension or
solution of the active substance, or by creating a fire retardant coating in the form of a layer or film.
The disadvantage of the impregnation method is the insufficient stability of the finish under the
operating conditions of finished products. Thus, today fire retardant coatings are one of the most
effective ways to protect textile materials from fire.

Recently, much research has been carried out in the field of creating protective coatings by
forming thin films on the fiber surface by layer-by-layer deposition of active particles and sol-gel
synthesis of inorganic nanoparticles. However, the industrial application of these methods is limited
due to the complexity of implementation in production. A simple and effective method of forming
fire retardant coatings on textile materials is to treat the fabric with fire retardant compositions,
which typically include a binder, a fire retardant and additives. The stability of the fire retardant
properties of the material depends on the wear resistance of the coating, therefore, a number of
requirements are put forward for the binder to ensure sufficient adhesion of the formed film to the
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substrate, resistance to physical, mechanical and chemical influences. In this regard, the search for
new film-forming substances that provide high coating strength is an urgent task.

One of the ways to create coatings with the required combination of properties is polymer
blending. The purpose of this work is to study the physical and mechanical properties of blended
polymer films depending on the composition of the polymer blend.

Aqueous polymer dispersions of a copolymer of styrene, butyl acrylate, and acrylic acid
Akratam AS 02.1 and Akratam AS 03.1 were chosen as film-forming substances. Individual film
Akratam AS 02.1 is characterized by transparency, high elasticity and, therefore, will not impair the
coloristic and mechanical properties of the treated textile material. However, the high tackiness of
the film will lead to increased contamination of the treated textiles. Dispersion Akratam AS 03.1
forms a transparent non-tacky durable film, however, the high hardness and fragility of the coating
excludes the individual use of this film former in the finishing of fabrics.

The ratio of polymers Akratam AS 02.1 and Akratam AS 03.1 in the blends under study
was, respectively, in percent by weight 90/10, 80/20, 70/30, 60/40, 50/50. It was found that with an
increase in the content of Akratam AS 03.1, the tackiness of the blended films decreases, the
thickness decreases by 17 — 48% compared to the individual film of Akratam AS 02.1, and the
surface density decreases by 8 — 41%.

Thus, the optimal choice of the composition of the styrene-acrylic polymer blend makes it
possible to obtain a polymer material with improved physical and mechanical properties that none
of the used components possesses. Further research is focused on studying the structural
characteristics and chemical properties of blended films Akratam AS 02.1/AS 03.1 with the aim of
their application for fire retardant coatings on textile materials.
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BIPTYAJIBHI «(ITPUMIPOYHID»: OCOBJINBOCTI 3ACTOCYBAHHSA

bopucenxo /1. B.
YkpaiHChKa IHXKEHEPHO-TIeJarorivyHa aKaIeMist

Beryn. B cywacHMX  yMOBax  pPO3BHTKY  TEXHOJIOTIH  NPOEKTYBaHHS  aKTHBHO
TpaHCPOPMYETLCST Ta BPAXOBYE 3alyYeHHS IHHOBALIWHUX MIIXOMIB OpraHi3amii TMpPOEKTHOI
po3poOku, amanTamii 7O MIHJIMBOTO PHHKY CIIOXKHBALBKOTO MOIUTY, HASBHOI CHPOBHHHOI Oasw,
CKOPOYEHHSI CTPOKIB PO3POOKH Ta 3alyueHHs] MUCTAHIIHHIX TexXHONOTiH. Tak, Ha MpUKIaAl JIErkol
MPOMUCJIOBOCTI, TIOPST 3 TPATUIIIHHOI PO3POOKOD BUPOOIB 3 SBISIOTHCSA OUTBIN CYYacHI HLISIXU
oprasizaiii BUpOOHWYOro mpouecy. BoHM 30cepemxkeHi Ha 3abe3nedeHi TICHOT KOMYHIKAIl 13
cnoxuBauamu. CrioxxuBad, 3 CBOro OOKy, aKTUBHO AOJIYYAEThCS IO MPOLECY MPOEKTYBAHHS, HAIa€e
BAXJINBY 1HGOpMAL0 MIONO TMapaMeTPUYHHUX XapakTepUCTHK BHPoOy, BigOupae wmoneni-
NPOMO3HLii, SKa caMe HOMYy IMiAXOAWTb, B YMOBAax TaK 3BAaHOTO OHJAHH-IIOMHrY. 3 OOKy
BUpPOOHMKA MPOAYKLIl OHJAHH-IIOMHT € CBOEPIAHUM IHAMBIAYAJbHHM IIIIXOJOM B pPaMKax
MacoBOrO BHPOOHHMITBA Ha 0a3l YITKO BHU3HAYEHOTO ACOPTUMEHTY, SIKMH MPOMOHYETHCS
CHOXXMBaueBl B KOMOIHaTOpHIA Monem BuOOpy. Lle MpUHLMIIOBO HE € HOBALU€ Ta AKTUBHO
3aIy4a€eThCsl Ha 0asl MOMyJSIPHUX OHJIAH-MAara3uHiB, aje TEXHIYHA CTOPOHA 3a0e3MeyYeHHs
peanizarii moTpedye BAOCKOHAJICHHSI Ta BUBYEHHSI.

AKTyaJbHICTb A0CTizKeHHsA. Bemka KOHKYpeHIis B Tajy3i JIerkoi MPOMHCIIOBOCTI, MOsIBa
BCE€ HOBHX IIJXOAIB Ta CMIOCOOIB 3HATTS MIPOK 13 3aJy4eHHSIM AUCTAHIIHHUX TEXHOJIOTI] BiIKpHUBA€
HOBI MOXJIMBOCTI Oprasizarii mpoexTyBaHHs. Ha ChOromHi IHUPOKO MOMHUPIOIOTHCS TEXHOJOTT IS
CaMOCTIHHOTO BH3HAYEHHS BJACHOTO PO3MIPY OIry 3a C(OPMOBAHMMH PEKOMEHMALUSIMH, SIKI
BPAaxOBYIOTb YITKy IIOCIHIIOBHICTb 3HATTS MIPOK Ta BHU3HAYEHHS BJIACHOI NMPUHAIEKHOCTI IO
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