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HCCIIEJOBAHUE MEXAHU3MA OI'HE3AIIUTHOT'O JEUCTBUS
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XEMOCOPBUPOBAHHBIX HA ITIOJIUIPUPHOM BOJIOKHE
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Oznezawumuasn obpabomxa gonokHucmozo I19TD exnrouaem: npedgapumenvHoe KUCIOMHOe mMpasiie-
HUe NoaudgupHo2o0 Mamepuaia, HaneceHue a02e3UOHHO020 NOOCA0 COeOUHEeHULl 0108a U3 KOJLIOUOHBIX dMa-
HOJIbHBIX PACMEOPO8, NPONUMK) OZHe3AWUMHOU Komnozuyuel, cywky npu memnepamype 80-90 °C do non-
HO20 BbICLIXAHUSL U NOCEOVIOWYIO SUOPOTUSHYIO 0OPAOOMKY.

Lenv pabomel — uccnedosanue GIUAHUSL XUMULECKO20 U SPAHYIOMEMPUYECKO20 COCMABA AMMOHUUHO-
Gocamnvix Heopeanuueckux 3amedaumeneti 20penust Ha IPHeKMueHOCHMb NOBEPXHOCMHOU OCHE3AWUMbL U
3aKOHOMEPHOCIU MEPMOOKUCTUMENbHOU 0eCMPYKYUU MOOUDUYUPOBAHHBIX UMU NOTUIDUDHBIX B0TOKHU-
CMbIX MaAMepuanos.

B pezynemame npogedennuvix uccie0o8anuil yCmaHo8ieHo, Ymo 8 Omcymcmasue cmaouu mepmoguxca-
YUy HeOP2aHUYeCKo20 3amedaumeins 20peHus nPu NO8EPXHOCMHOU 02HEe3AWUMHOU 00pabomKe 8010KHU-
cmoeo II12T® eodocmotikuil oeHesauwyumuulil 3¢hpexm obecneuusaemcs MoaibKoO memu 0SHe3AUWUMHbIMU
KOMNO3UYUAMY, KOMOpble XUMUUECKU 3AKPEeNnAomcs HA NOBEPXHOCMU NOIUIPDUPHO20 B0JOKHUCMOZ0
mamepuana. Haiideno, umo neobxooumeim ycroguem maxkozo 83aumoOelicmeus sA6isaemcs Haludue 8
pacmeope anmunupena KOwLOUOHbIX yacmuy ¢ pazmepamu 25—75 Hm Ha ocHoge UOHO8 08YX- U mpexea-
JIEHMHBIX Memanios. Memooom mepmuyecko20 anaiusa yCmaHosieno, ymo 6 ciyyae oopabomxu [T
AMMOHUTIHO-(POCHAMHBIMU  HEOPSAHUYECKUMU 3AMEONUMENAMY  20peHUss Habno0aemcs no2ioueHue
3HAYUMENbHO20 KOIUYecmea menia Ha nidgileHue U 0ecmpyKyuro 3ameorumens 20peHus, 8cieocmsue
Yye2co CyuecmeeHHo 3amMeo0NiAemcs mepmMuieckas 0ecmpykyus noaus@upa u yenemaemcs niameHHoe 20-
peHue e2o aemyuux npooykmos. Ilo pezynomamam ocneswvix ucnvimauuti, coenacko CTE 11.03.02, 6o-
JIOKHUCMbLIL NOAUIPUPHBIL Mamepual, 00pabomanHbll KOJLIOUOOCOOEPHCAUWUM AHMUNUPEHOM, KAACCU-
Quyupyemcs Kax « mpyOHOB0CNAAMEHAEMBIILY.

KoueBble c10Ba: KOJIONIHBIC YaCTHUIIbI, HETOKCHYHBIE 3aMEJUINTEIN TOPEHHs, OTHECTOMKNE MOIN3(QUpPHBIE BO-
JIOKHA, MeTaIuI0QoCchaTHbIE AaHTUITHPEHBI.

RESEARCH OF MECHANISM OF FIRE-PROTECTIVE ACTION OF
INORGANIC COMBUSTION RETARDANTS CHEMOSORBED BY
POLYESTER FIBER

A. N. NAZAROVICH?*
University of civil protection of the Ministry for Emergency Situations of the Republic of Belarus, Mashinostroiteley St., 25, 220118, Minsk,
Belarus

Fire retardant treatment of fibrous PET includes: preliminary acid etching of polyester material, appli-
cation of an adhesive sublayer of tin compounds from colloidal ethanol solutions, impregnation with a fire
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retardant composition, drying at 80-90 °C until complete drying, and subsequent hydrolysis treatment.

The aim of the work is to study the effect of the chemical and particle size distribution of ammonium-
phosphate inorganic flame retardants on the efficiency of surface fire protection and the regularities of ther-
mal oxidative destruction of polyester fibrous materials modified by these retardants.

As a result of the studies carried out, it was found that in the absence of the stage of thermal fixation of
an inorganic flame retardant during surface fire retardant treatment of fibrous PET, the waterproof fire re-
tardant effect is provided only by those fire retardant compositions that are chemically fixed on the surface of
the polyester fiber material. 1t was found that a necessary condition for such interaction is the presence in
the fire retardant solution of colloidal particles of 25-75 nm size, based on ions of bivalent and trivalent
metals. By the methods of thermogravimetric analysis and differential scanning calorimetry (DSC) it was
shown that in the case of PET treatment with ammonium-phosphate inorganic combustion retarders, a signif-
icant amount of heat is absorbed for melting and destruction of the combustion retarder, as a result of which
the thermal destruction of polyester is significantly slowed down and the flame combustion of volatile prod-
ucts is not provided. According to the results of fire tests, and in accordance with STB 11.03.02, fibrous pol-
yester material treated with a colloidal flame retardant is classified as ““flash-resistant material™.

Keywords: colloidal particles, nontoxic flame retardants, flame protected polyester fibers, metal phosphateflame re-

tardants.
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