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PECIIMPATOPHAS 3AINUTA YEJOBEKA OT HEIATUBHOI'O
BJIMSTHUS OKPYKAIOIIEN CPEJBI

B pesynvmame ananuza 3auuuyeHHOCMU OPSAHUIMA ONM He2AMUGHO20 GIUAHUSL OKpyscaioujell cpedbl
nocmasienvl HayuHvle 3a0a4u U 6blopan obwvekm ucciedoganus. B cmamve coenan ananuz 6o3oeiicmeus
OKpyorcalowyeli cpedvl Ha opeanbl ObIXAHUS YeN06eKa U opeanu3m 6 yenom. Ilo umoeam nposedennoti pabomol
U Kaaccugpurayuyu accopmumenma 3auumHblx Cpeocms, cOelaHbl PeKOMeHOayuu K NPUMEHEHUI0 CPeoCcme
3aWumuvl 0peano8 ObIXaHUsL YeN08eKA, OM HE2AMUBHO20 B030€LCMEUs. OKPYIICalowell cpeobl, 8 3aBUCUMOCTIU
OMm YC08UIL SKCNIYAMAYUU.

ITocmaenenvl 3a0auu u onpeoereHvl HANPAGIeHUsi Onsl OQIbHENue20 U3VYeHUsl U  NPOEeKMUPOGAHUs.
UHOUBUOYATBHBIX CPEOCME 3aWUMbL Yel08eKa Om 8030elicmaus oKpycaiouell cpeodvl. Ilposeden ananus u
Kaaccugurayusi npueoOHOCMU pPecnupamopHbiX MACOK 8 Kadecmee UHOUBUOYANbHLIX CPeOCmE 3aujuimbl
0p2ano8 ObIXaHUs YeN08eKd, 8 3ABUCUMOCHIU O CREYUDUKU UX NPUMEHEHUSL.

Kniouegvie cnosa: gunvmpei, pecnupamophas 3awuma, 6e10CUNEOUCn, C0UCMEA MAMeEPUald, K0N02Us,
meKcmub.

Axmyansnocmov uccieoosanus. 3arpsA3HCHHE BO3IyXa BBIOPOCAMHU IMPOMBIIIICHHBIX MPEANPUATHH |
aBTOMOOWJIBHBIMHM BBIXJIOMHBIMH Ta3aMH HAaHOCUT HEIONPaBHMBIH Bpel OpraHaM JbIxaHus denoBeka. OcoOeHHO
CTpasalOT JKUTEIM METAroMCOB, Benocuneauctsl, paborHuku ['AW, moam, pabora KOTOPBIX HENOCPEICTBEHHO
CBSI3aHHA C TIIOCTOSIHHBIM IEpEIBMKEHHEM M0 Topody. HemocTaToyHbI acCOPTUMEHT pEeCIUpaTopoB U 00beM
nHpopManuu o crocodax pPecnupaTopHOil 3aIlIUTHl NPHUBOAUT K MHOT'OKPATHBIM 3a00JIEBaHUSIM OPIaHOB JIBIXaHUS
yejoBeka. Ha cerogus morpeOuTenh HE MMEET JAOCTATOYHONH BO3MOXKHOCTH BBIOOpa pPECHHPATOPHOM 3allHThI, XOTS
CHPOC Ha 3TOT MPOIYKT PACTET.

Ilocmanoexa npoonemol.

Takum 00pa3om, Ha CErofHs OpraHbl ABIXaHMS YelIOBEKa HEIOCTaTOYHO 3alIMIIEHBI OT BO3JEHCTBHS OKpYKaloIIeH
cpensl [2].

Teopemuueckuii ananu3 ucciedosanus. IlorpeduTenbckue KauyecTBa CPEICTB 3alIUTHI YeJIoBeKa B OOJIBIION
CTENIeH! 3aBHUCAT OT MaTepuaja ¥ TEXHOJOIMH MX W3TOTOBJICHHS. B cdepe TeXHOMOrHMM M MaTepHaIOBEINeHUs ObLIN
W3Y4YEeHBI CBOWCTBA PAa3IMYHBIX MaTEPHAIOB, KOTOPHIE MPUMEHSIOTCS Uit GHILTPOB. MHOTHE BBIIAIONINECS yUEHBIE,
takue kak K. JI. Muxaitnosa, JI. ®. Xaputonona, A. A. I'yceoit, B. H. Ecunienko, I. M. Ilotemkuna, 2.11. [Iperymsic,
O. JI. TI'ananunoii, . A. Jlunkosa, M. M. [Iuanuya, b. JI. Cemaka, H. I1. Bacunmummnuoii, ®. A. Mouceenka, B. B.
Peibanbuenxka, I1. JI. bansicoBa, M.B. LlebpeHko 3aHnMaiich npoodaeMoli U3ydeHusl CBOMCTB MaTEPHAIIOB JUIsl CO3JaHuUs
¢ubTpoB. TakuM 00pa3oM, LENbI0 JaHHOW paboTHI SIBISIETCS NMPOBEJEHUE aHaiu3a WHQOpMaIMUd O HOBBIX BHIAX
CBIPbSl U METOJaX CTPOEHUSI TEKCTHJIbHBIX MAaTEPUAIOB C 33JaHHBIMH CBOMCTBAaMH, YTO OOECIICYHT IOJTHOIICHHYIO
3alUTy OPraHOB JBIXaHUS 1 KOHKYPEHTOCIOCOOHOCTh PECITHPATOPOB.

Ilenv cmamou. 1enbo qaHHOM pabOTHI ABJISETCS:

- aHaJIM3 BO3/ICHCTBHS OKpY)KAIONIEH Cpellbl Ha OpTaHbl AbIXaHUs YeJIOBeKa M OPTraHU3M B LIEJIOM;

- U3y4YEeHUE aCCOPTUMEHTA BBIITYCKaEMbIX B MHPE PECITUPATOPHBIX MACOK;

- IIpoBeneHue 0a30BOl KiIacCH(PHUKANU BHIOB PECIIUPATOPHON 3aIlUTHI, OCOOCHHOCTEH BBIOOpa (PHILTPOB, B
3aBHCHMOCTH OT BHJIa SKCILTYaTallHu;

- MPaKTUYECKHE PEKOMEHJIAIMU K IPUMEHEHHUIO B MCIOJIB30BAHUM MATEPHUAIOB, KOHCTPYKIIMH TEKCTUIIS MPU
W3TOTOBJICHUW (HUIIBTPOB IS 3AIUTHI OPTAHOB JIbIXAHHSI.

3aodauu uccnedosanusn. ]|y BHIIONHEHUS MTOCTAaBJICHHBIX B pa0oTe 1ienell He0OOXOJUMO PEUIUTh CIEAYIOIINe
3a/auu:

- IPOAHAIN3UPOBATH CBE/ICHNUS O BPEJIE 3arps3HEHHOTI0 BO3yXa Ha OpPraHbl JbIXaHUs YelIOBEKa;

- MPOBECTH KJIACCHU(UKAIMIO Pa3IMYHbIe BUBI PECIMPATOPHOMN 3aIUTHI, @ TAKXKE METOAbI X NPUMEHEHUS B
3aBHCHMOCTH OT CII0CO0a KCILTYaTalHu;

- M3Yy4YHUTh TOTPEOUTENILCKUE CBOWCTBA PECNUPATOPOB, M3TOTOBJIEHHBIX M3 PAa3JIMYHBIX BUJIOB TEKCTHUIIBHBIX
MaTEpHAJIOB, YTO CIIOCOOCTBYET YBEIIMUEHHIO aCCOPTUMEHTA (DUIIBTPOBAIBHBIX CPE/ICTB, JJISl 3al[UTHl OPTaHOB JBIXaHHS
YeJIoBeKa.

H3noscenue ocnoenozo mamepuana. Bosayx, KOTOPsIM MBI ABIIIHM, SIBJISIETCSI 4YaCThIO aTMOC(Ephl — CMECH
Pa3IMYHBIX Ta30B, OKPYKAIOMMX 3eMITI0. DTH Ta3bl 00ECTIEUnBAIOT KU3Hb BCEM JKUBBIM OpraHM3MaM U 3allHUIIaloT Hac
OT BPE/IHOTO BO3JICHCTBUS COTHEYHBIX JTy4eH.

B pesynbprate BceMUpHOM HHIyCTpUaTU3aluy, 3a nociaeanue 200 eT HapyIuics MponopIHOHaIbHBIN COCTaB
ra3oB, KOTOPBIi HEoOXoauM Ui cOanaHCUpOBaHHOM aTMocdepbl. CKUraHHe MCKOMAaeMbIX BUJIOB TOILUTUBA MPHUBEIO K
KOJIOCCAJIbHBIM BBIOPOCAM JIBYOKHCH YTJIEpOAa M JIPYTHX I'a30B, OCOOCHHO IOCIIE IMOSBJICHHS aBTOMOOMIEH B KOHIIE
XIX Beka.



UucThiii BO3YX SIBIISIETCSl 3aJJ0rOM HAIIETO XOPOIIEro CaMOYYBCTBHUS M XOPOIIEro (PU3NUECKOro COCTOSIHUSL.
W3zBectHO, uTo BO3ayx cocrout u3 kucnopoaa (O2) u azora (N2) B cooTHomenuu npumepHo 1:3. B crokoiiHom
COCTOSIHUM MBI BibIxaeM okoio 10 JuTpoB Bo3ayxa B MUHYTY. Korma Mbl akTHBHO pa0oTaeM WIM 3aHMMaeMcCs
CIOPTOM, KOJIMYECTBO BJBIXaEMOr'0 BO3yXa BO3PAacTaeT MHOTOKPATHO.

OpHaKo BO3/YX, KOTOPBIH MBI B/IBIXa€M, MOXKET COJEpP)KaTh MHOXKECTBO OITACHBIX BEIIECTB, O KOTOPBIX MBI
JlaXke He mojo3penaem. [4]

OnacHble BellecTBa MOTYT OBITh B ()OpME TBEPIBIX WIIM JKUJAKUX a3pPO30JbHBIX YACTHII, ra30B, MAapoOB WA
ucnapeHuid. YeM MeHbIlle pa3Mep YacTHIL MbLUIH, TEM JOJbIIE OHM HaXOASATCS B BO3/IyXE BO B3BELIEHHOM COCTOSIHUU U
TEM BBIIIIE BEPOSITHOCTH TOTO, YTO OHU MOMAXyT BHYTPh C BO3AYXOM, IPOHUKHYT B JIETKHE. TyMaH COCTOUT U3 MHKPO
KareJiek, oOpa3yroluXcsl MPU PACHbUICHUH Pa3JIMYHBIX JKUIKUX MaTeprajioB. [Ipu BABIXaHWM MEJKHE TBEpIble WU
KHUJKHE YacCTHIBl BBI3BIBAIOT pa3[pakeHWE BEPXHHUX [bIXATENBHBIX ITyTE€H, a TpH JUINTEIHHOM BO3JCHCTBUM -
BocnasieHre. O4eHb OMacHBI METKOIUCIIEPCHBIE YaCTHIBI TOKCHYHON MBUIH, KOTOPHIE CIIOCOOHBI IPOHUKHYTH B JIETKHE
U, UMes O4YEHb OOJBIIYIO IUIOIIAAb KOHTAKTa C TKAHBIO JIETKOTO, CIIOCOOHBI OBICTPO M B OOJIBIIOM KOJHYECTBE
BCaChIBAThCSI, BbI3bIBasi HHTOKCUKAIIMIO OpraHuiMa.|[4]

B 2005 roxy aHTIMHCKMMHU YYEHBIMHU OBUIO YCT@HOBJIEHO, YTO OOJIBITMHCTBO PaHHUX CMEPTEH 1 oOparieHuid B
OONBHUIBI C JKaJI00aMU Ha PECHHPAaTOpPHbIE 3a00JIEBaHUS SIBISETCS DPE3YJAbTaTOM 3arpsi3HEHHs Bo3ayxa. MHorue
3arps3HAIONINE BELeCTBa IPU CMELIMBAaHMU OKAa3bIBAIOT pa3Jpakaroliee AEHCTBHE Ha PECIHUPATOPHYIO CHCTEMY.
Macku 1moMoraroT IpeIoTBPaTUTh MHOXKECTBO ONACHBIX 3a00JI€BaHM, TaK KaK W3BECTHO, YTO TAaKWE BEIECTBa Kak
MIUPEH ¥ OEH30J1, KOTOPBIE COJIEPIKATCS B BHIXJIOMHBIX ra3ax, sSBJISIOTCS OHKOT€HHBIMHU.

[Maper u ra3el yBHIETh HEBO3MOXKHO, Ja)ke, KOrJa OHM B OYEHb OOJBUIMX KOHIEHTpauusx. B oriamume or
TBEPJBIX U KUAKAX a9PO30JIbHBIX YaCTHYEK, OPraHM3M IPAKTUUECKH HUKAK HE MPOTUBOCTOUT BO3ACHCTBUIO Ta30B U
napoB. [Ipu BAbIXaHMM Tapbl M Tra3bl MONANAIOT HEMOCPEACTBEHHO B JIETKHE M YK€ OTTyAa OECHpernsTCTBEHHO
MIPOHHUKAIOT B KPOBEHOCHYIO cucTeMy. IIpoiis o KpOBEHOCHOM cHUCTeMe, OHHM HAHOCST Bpe BHYTPEHHUM OpraHaMm U
rOJIOBHOMY MO3Ty. [4]

I"a3p1 MOTYT IOJpa3eNAThCS B 3aBUCUMOCTH OT MX BO3JIEMCTBUSA Ha OPraHU3M YeJOBeKa:

- TpOoCThle ac(UKCAHTHI, HANPUMEpP, METaH, YIVIEKUCIBIH a3 W Teluid, 3aMellaloT YpPOBEHb KHCIOpPOAa B
BO3/yX€, BBI3bIBAs KUCIOPOAHOE ONOAAHUE,;

- XMMU4YecKHe ac()UKCaHTHI, HAIpUMEp, [IMaHOBOAOPOJ, YrapHBIH ra3 U CEpOBOJOPOJ BIMSIOT Ha IIPOIECC
MIOTJIOIIEHHS KUCIOPO/ia U BRI3BIBAIOT KUCIOPOIHOE TOJI0laHUE TKaHEeH Tena.

Paznpaxkaromue ra3el OOBIYHO MMEIOT CHIIBHBIM 3aIlax, OHM MOTYT BBI3BIBATH Pa3lipakeHHE IJa3 U CHIbHOE
pa3apaXkeHue CIU3UCTON 000I0UYKH BEPXHETO JBIXaTEIBHOIO TPAKTa.

YacTuipl HETOKCUYHOM TBUTH, Momazas B JIETKUE, MOTYT 3a/IepXKMBaThCs TaM JJIMTENLHOE BpeMs. Bokpyr
Ka)XX/IOW TNBUIMHKA TIOCTENICHHO pPa3pacTaercsi COCAWHUTENIbHAs TKaHb, KOTOpas y)Ke He CIIocOOHa Yd4acTBOBaTh B
npolecce raao00MeHa OpraHu3Ma.

[Iporecc pa3pacTtaHus COETUHUTEIBHON TKaHU NMPOTEKAeT MEIUIEHHO, KaK MpaBMWJIO, B T€YEHHE MHOTHUX JIET.
Pa3pocmiascs coenuHUTENbHAS TKaHb 3aMeIaeT 3HAYUTENbHYIO IJIOMIAb JIESTOYHOW TKAHU U 3TO MPUBOJUT K TOMY, YTO
YeJOBeKy HE XBaTaeT KHCIOpoJa MpHU Jake HeOONbIION (U3MUECKOH Harpys3Ke -MOSBJISETCS OJIBIIIKA MPU OBICTPOH
xonpbe wmim (¢usuueckoil pabore cpemHeil TskecTH. JlMTenbHas HEAOCTATOUYHOCTh KHCIOPOJA IPHBOAUT K
0CITabJICHNIO OpraHu3Ma, CHIDKEHHE pabOTOCIIOCOOHOCTH, CHU)KEHHE COIPOTHUBIISIEMOCTH OpraHi3Ma HH(EKIIMOHHBIM U
JPYTEM 3a00JIEBaHUSIM, H3MEHEHHSM () yHKIIMOHAJIBHOI'O COCTOSIHUSI OPTaHOB M CUCTEM Opranusma. BozjeiicTBre mbum
Ha OpraHbl JIbIXaHUs BBI3BIBACT clienuduiIeckue 3a00neBaHns, Ha3bIBaeMble THEBMOKOHNO03aMU. [4]

Ha ceromns Bce 0oJblie BEJIOCHIIENNCTOB MOABEPTalOTCS TAKOTO pojia 3a00IeBaHNl, Be/lb BO3YX Ha JOporax
YHIEe HE CTAHOBUTCS, M TOJBKO HEKOTOpas YacTh CIIOPTCMEHOB 3alIMIIAET OpPraHbl JAbIXaHUS PECHHPAaTOPHBIMHU
MacKaMH.

Uro Obl 00ecreunTh aJeKBaTHYIO PECIIMPATOPHYIO 3alUTy, HEOOXOAMMO, UMETh MH(OpMAIMIO O COCTaBe U
KOHLISHTPALIMK 3arps3HSIONIMX BO3IYX OIACHBIX BEUIECTBAX, a TAKKE YETKO NOHMMATh Ha3HAYEHUE W OrPaHUUYCHUS B
SKCILTyaTalliy CPEACTBA PECIUPATOPHON 3auuThl. [Ipy 3TOM HEOOXOMMO YYUTHIBATH Takhe (pakTOpbI, KaK COCTOSHHE
3JI0pPOBbSI MTOJIH30BATENS, CTENEHb (PM3MYECKOH HArpy3KH, BpeMs HaXOXKICHUS B 3arps3HEHHON 30HE, HEO0OXOJIUMOCTh
CBOOO/IBI TIEPEIBIDKCHUM, TeMIlepaTypa U BI@XHOCTh BO3/yXa, WHIUBHIYaJIbHbIE OCOOCHHOCTH JIMYHOCTH
MOJB30BATeNsl, BO3MOXKHOCTh  OOCHY)XKHMBaHHS CpEICTB 3amuThl. HeoOcioyXuBaeMble MPOTHBOA’PO30JIBbHBIE
pecnupaTopsl U3rOTOBJICHBI MTOJHOCTHIO WM OONbIIeH 4acThio M3 (PUIBTPYIOIIEro Marepuaina. Moryr MMeTh KilanaH
BbI0Xa. TpeboBaHus K TakuM pecnupatopoB u3noxkensl B crannapre JCTY EN 149:2003. Moryt uMeTh MapKHpPOBKY
FFP1, FFP2 unu FFP3. [3]

Takum 006pa3om, BOIIPOC O PECIIUPATOPHON 3aIINTE YEIOBEKA SBISETCS aKTyaIbHBIM.

Macku ¥ MoJayMacku cO CMEHHBIMU (DMIBTPYIOIIMMHE 3JIEMEHTaMH 3aKpPbIBAIOT JI00, HOC, POT U MOAOOPOAOK
mojp3oBarens. TpeOoanus k MackaM m3nokeHbl B ctanmapte JICTY EN 136:2003. Macku ¥ MOJyMAacKd JTOJIXKHBI
XOpOUIO TpWJerath K JIMIY Mojib30BaTens. TpeOoBaHHMS K IMPOTHBOA’PO30JIEHBIM (UIIBTpaM, KOTOpPBIE MOTYT
MPUMEHATBCS C MackaMd M ToilymMackamu, wu3yiokeHHble B cranmapre JICTY EN 143:2002. Tpeboanus k
NPOTUBOTa30BBIM U KOMOWHHMpOBaHHBIM  (QunbTpam wu3noxkensl B cranmapre JCTY EN  141:2001.
[IporuBoaspozonbHbie GUIBTPE MOryT UMeTh MapkupoBky Pl, P2 wmum P3 B 3aBucuMocté oT 3ddekTHBHOCTH
¢unbTpanun. I[IpornBorasoBsie GUIBTPH 0003HAYAIOTCS OYKBOM C COOTBETCTBYIOUIMM IBETOBBHIM KOJOM W IU(pPOH,
KoTOpast yka3bIBaeT Ha kiacc ¢puibTpa (1, 2, 3) B 3aBUCUMOCTH OT eMKOCTH GHiIbTpa. [3]



Hawubornee pacrpocTpaHeHHBIM CpPeICTBOM (DMIIBTPAIMU Ta30B WM APOB SBIISIETCS aKTHBUPOBAHHBIA YroOjb,
HUMEIOUINH OTPOMHYI0 BHYTPEHHIOIO ITOBEPXHOCTh M CIIOCOOHBIN yIep)KUBaTh MOJIEKYJIbI OpraHMYeckux napos. [lis
TOTr0, YTOOBI yJEep)KUBATh MOJIEKYJIBI HEOPIaHMYECKHX WJIW KUCIBIX ra3oB, WM aMMHaKa, aKTHBHPOBAHHBIH Yrolib
TIO/IBEPraeTcsi COOTBETCTRYIOLIEH XuMuieckon oopadotke.[1]

OunpTpyromye 3JeMEHThl C aKTHBUPOBAHHBIM YIJIEM, HE HWMEIOUIME WHIMKATOPOB TOMHOCTH, JIOJDKHBI
MIPUMEHSTBCS JUIS 3alUThl TOJBKO OT T'a30B WM IAapoOB, KOTOPHIE MMEIOT SPKO BBIPAXKEHHBIC HISHTH(HIMpYIOIIne
XapaKTEePUCTUKH (BO3MOXKHOCTb ONpPEEIICHUs 110 3aaxy WM BKYCY IPH ONpeIeSICHHOW NX KOHIEHTPAIIMU B BO3/IyXe).
OunbTphI 715 3aIUTHL OT Ta30B WJIM TApOB Mapkupyrotcst OykBamu: A, B, E, K.

A — 3ammTa OT OpraHM4ecKuX MapoB;

B — 3ammTa OT HEOpPraHUYECKHX ra30B;

E — 3ammra ot KUCTIBIX Ta30B;

K — 3ammTa oT aMMHUaka 1 ero OpraHn4ecKux IPOU3BOIHBIX

A Tarke ¢ COOTBETCTBYIOIIUM IIBETOBBIM KOJIOM M LIUQPOI, KOTOpas ykas3biBaeT Ha kiacc guibtpa (1, 2, 3) B
3aBHCHMOCTH OT €r'0 €MKOCTH.

B ciydae, ecau B BO3AyXe NPHCYTCTBYIOT Ta3bl WM Tapbl OJHOBPEMEHHO C TBEPIABIMH HIH KHIKHMU
a3pO30JIbHBIMH YaCTUYKaMH, HEOOXOTMMO HCIIOJIb30BaTh KOMOWHUPOBAaHHbBIE (DUIIBTPYIOLINE 3JIEMEHTHI.

Bce mporuBoaspo3onbHble (GUIBTPYIOIIUE 3IEMEHTHl M PECIHPATOphl PabOTAlOT 10 MOMEHTAa HapacTaHUs
COTPOTHUBIICHHUS JIbIXaHUI0. BpeMsi paboThl MPOTUBOra3oBbIX (DMIIBTPOB JOKHO OTPAaHUYHMBATHCS TOSBIICHUEM 3alaxa
WIN BKyca BeElIeCTBAa, OT KOTOPOrO 3allIWINAeT IPOTHBOTa30BBI peCHUpaTop. XOpOIIeH IPaKTUKOW SIBISETCS
Npe/IBAPUTEbHBI pPacuyeT BPEeMEHU paboThl MPOTUBOTAa30BBIX (HMJIBTPOB M HMX 3aMEHa 10 HACTYIUIEHHS HpoOos.
OUIBTPYIOLIE TEMEHTHI He MOAJIEKAT OYUCTKE U MOBTOPHOMN 3KCILTyaTaluu.[4]

[puHuun geficTBust M00Or0 pecrupaTropa 3aKiI04aeTcsi B MEXaHUUECKOM OTCEYEHUH NbUIM U NPUMEHEHHH
AJIEKTPOCTATHYECKOT0 3apsi/ia, KOTOPHI OMOTaeT 3aep>KUBATh MEJIKHE YaCTHUIIBL.

Jlis BeNOCUIIENCTOB, HAa CErOJHs, YKOHOM BapHaHTOM CIIy)KaT MAacKH, CIIUTHI U3 HeomnpeHa. HeompeHom
Ha3bIBAIOT BCIICHEHHBIN ITOTUMEp C 3aKPBITHIMHU, HATIONTHEHHBIMHU BO31YXOM SIUEHKaMH, BBITIOTHEHHBII B BUIE TIOJIOTHA.
Pe3uHOBOE MOJIOTHO MOXKET OBITH JBYXKOMIIOHEHTHBIM, COCTOSIIIUM M3 BCIEHEHHOI'O HEOIPEeHa M APYIroro MojuMepa
CIUIOIIHOW CTPYKTYypbhl. Ha MOBEpXHOCTh pe3WHBI C OJHOM WIIM BYX CTOPOH HPUKIEHUBAETCS TKaHAs WM BS3aHHAs
OCHOBA, U3 HEWIOHa, MoJMACTepa WiM Xjonka. Kak mHpaBuiio, UCHoib3yeTcsd TpUKOTax. OCHOBHOH KOMIIOHEHT
HEOIIPEeHa - MOJIUXJIOPOIPEH, IOJIUMEDP XJIOPOIpPEHa.

B 3aBHCHMMOCTH OT TOTO, KakMe CBOWCTBa W3JIEIMSIM HEOOXOAWMBI, B COCTaB HEONpPEHa BBOMASAT J00ABKH,
HalpUMep cepy WM Jpyrue noiumepsl, Hanpumep ethylene-propylene-diene-monomer. [5] HeonpenoBoe mokpbiTne
obecrieunuBaeT repMEeTUYHOE NPUMBIKAHUE K JIMIy M CIYXKHUT Kak Kapkac s ¢uibrpa. Yame BCero HCHONb3yeTcs
yronbHbI GuibTp. B ciydanm MCHonb30BaHUsI HEONPEHOBOTO IOJIOTHA B KAa4yeCTBE MaTepualla MacKH IMpPOSBISIFOTCS
HEKOTOpbIe HEJOCTaTKU: TaKOro PojJa IMOJOTHO He IpOIycKaeT Bo3#yX M Boxy. OOnazaeT HU3KOW BIUTHIBAIOIIEH
CHOCOOHOCTBIO - He Oonee 2% OT cOOCTBEHHOro Beca. B cieacTBHM 3TOro, MpU BBICOKOH (DPM3UUECKOI HArpy3KH U
TIOTOBBIJIMJICHUSI 3aHSATHE CIIOPTOM CTaHOBUTCS HeKoMQopTHbIM. Ceituac pa3pabaThiBaloTcss MOAU(DHUKALMHA HEOMpEeHa,
MMeEIOIINE MUKPOCKOIIMYECKUE OTBEPCTHS AJIsl BO3AYXa, T.€. MaTepHall ABIIIHT.

Tarxke CyIIECTBYIOT IUIACTHKOBbIE Mackh. OCHOBOH pabOThI TakMX MacOK SIBJISIETCSl CTATHCTHYECKH
3apsDKEHHBIE BOJOKHA. [IacTHKOBBIE MAackd MOXXHO MBITh M HOCHTh Tomamu. Ho Takke CyIIecTBYIOT HEKOTOpBIE
HenocTaTku. HerepmeTnuHoOe npuiieraHie Macky K JIMIYY IIPUBOJUT K OTYETIMBOMY OIIYIIEHHUIO AbIMa, a TaKKe U TO,
YTO KOYKa Ha JIUIIE BCACHIBAETCS B MacKy, ¥ B TedeHUH 10 MUHYT OCTaeTcs Clel.

W3-3a HEnOCTaTOYHOrO H3YUYeHHs JaHHOW MNpPOOJIEeMbl, HEXBAaTKM MAaTEPHAJIOB, OTCYTCTBUSI JOCTATOYHOTO
KOJIMYECTBA CHEUUATUCTOB B ITOH OTPACIH, TOJHKO HEMHOTME KOMIIAHUM B MHpPE IMPOHM3BOASAT CPEICTBA 3aIUTHI
BEJIOCUIIEUCTOB, OCOOEHHO C BO3MOXKHOCTBIO CMeHBl (uiabTpoB. CaMmble pPacIpoOCTpaHEHHbIE (QHUIBTPHI
W3TOTaBJIMBAIOTCS M3 OKOJOTHYHBIX M BBICOKOTEXHOJOTMYHBIX MAaTEpUalIOB TaKWX, KaK CTATHYECKU 3apsDKEHHBIE
BOJIOKHA, KOTOpBIE 3aJIEP’KUBAIOT MUKPOYACTHIIBI, a TAKKE 100aBKa B MEPEIUIETEHUs] aKTHBUPOBAHHOT'O YIJISL, KOTOPBIH
OYMIIAeT BO3AYX OT TOKCHYHBIX ra3oB. B KOHCTPYKIMH CIOPTHBHBIX (DMIBTPOB CYIIECTBYIOT KJIalaHbl, KOTOpBIE
TIO3BOJISIFOT OTBOJIUTH OT JIBIXATENIbHBIX OPTaHOB YIJIEKHUCIBINA ra3 ¥ BIAXKHBIN map. 1Jis BeJocuIieucTa BaxKHO, 4TO Obl
pecnupaTop XOpOLIO 3aKpeIULsUICAd Ha JIMIE M He MeIIal BABIXaThb BO3AyX. 3a00TACh 0 0e30IacHOCTU Ha JIOpOorax,
KOMITaHMHU TaKXXe J00aBJISIOT Ha HEKOTOPBIE MOJIENN CBETOOTPaXKATENH, KOTOPhIE TIO3BOJISIOT BUAETHh BEIOCHIIEIUCTA
HOYBIO.

Ceituac Bce Ooblle JIO/IEH BEAET CIIOPTUBHBIN 00pa3 JKU3HU, TEM CaMbIM YBEJIMYHUBAs CIPOC Ha 3alUTHHIC
MAacCKH, BeJlb HX UCIOJIB30BAHUE COKPATUT B Pa3bl BO3MOXKHOCTh TIOBPEXKICHUSI OPIaHOB JbIXaHMs. Takue MacKi MOXKHO
NPUMEHSTh U B IIOBCEIHEBHOCTH. Beap MHOIrME J>KUTEIM MEraroivcoB, TJe 0co00 YYBCTBYETCS 3arps3HEHHOCTh
BO3/yXa, TOXKE CTPAJAOT OT BO3AEHCTBUS OKPYXKAIOLIEH Cpebl.

Bu1600. B cBs131 ¢ aKTyalbHOCTBIO BOIIPOca O 3a00JI€BaHUU OPraHOB JBIXaHUS YEIOBEKA, ObIIM UCCIIEL0BAHbI
OTBETHl YYEHBIX O TPUYMHE W METOJbl H30eKaHHe pPECHUPATOPHOrO BOCHANEHHs. Tarke NpOBENeH aHaIn3
aCCOPTHMEHTA 3aIUTHBIX MACOK CIIOPTHBHOTO M OBITOBOTO Ha3HAYEHHSI.

Ha cerogns mocraBieHbl 3agaud MpPOEKTUPOBAHMS CPEICTB 3allUTHl OPTaHOB 4YeJIOBEKa, MOJCPHU3ALMS
CYIIECTBYIOIIUX Ha PbIHKE 00pa3loB, MyTeM NPHUMEHEHUS WK NPEIIOKEHHs pa3padoTaHHbIX MEpPEIyIeTeHNH U HOBBIX
BUJIOB CBIPBSI.
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V pesynbrati aHai3y 3aXHMIIEHOCTI OpraHi3My Bijl HEraTUBHOI'O BIUIMBY HaBKOJIMIIHBOI'O CEPEIOBUILA [IOCTABIICHI HAYKOBI 3aB/IaHHS
1 0OpaHuii 00'ekT HocmiIpKeHHA. Y craTTi 3po0JICHO aHalli3 BIUIMBY HaBKOJMIIHBOIO CEPE/IOBMINA HA OPraHM AMXAHHS JIIOAUHU 1
OpraHism B IIOMy. 3a IiZICYMKaMH IPOBEICHOI pobOTH Ta Kiacudikallii aCOpTUMEHTY 3aXHCHHUX 3aco0iB, 3po0ieHi peKkoMeHaail
JI0 3aCTOCYBaHHs 3aC00iB 3aXHUCTy OpPraHiB JMXaHHS JIOJAMHY, BiJl HETaTHBHOI'O BILUIMBY HaBKOJIMIIHBOIO CEPEIOBHILA, 3aJISKHO Bif
yMmoB ekciutyaranii. ITocraBieni 3aBlaHHA Ta BU3HAYEHO HANpPSMM ULl TOAAJIBIIOTO BUBUCHHS 1 IPOEKTYBAHHS 1HAMBIIyalbHHX
3aco0iB 3aXMCTy JIIOAMHHU BiJl BIUIMBY HaBKOJIMIIHBOIO cepenoBuimia. IIpoBeneHo aHamiz Ta kiacugikaiis NpuIaTHOCTI
pecripaTopHuX MacoK B SIKOCTI IHIMBIAyaJIbHHX 3acO0iB 3aXHCTy OpraHiB JMXaHHs JIIOJMHH, B 3aJISKHOCTI Bix cnemudikn ix
3aCTOCYBaHHS.

KitrouoBi ciioBa: GineTpH, pecrmipaTopHUIA 3aXKCT, BEJIOCUIIEANCT, BIACTHBOCTI MaTepiaiy, eKOJIOTisl, TeKCTHIIb.

3amenkuna H.H. — nokrop TexHuyeckux Hayk, mpodeccop Kadenpsl «MarteprajoBeqeHUsT U TEXHOJIOTHH
nepepabOTKU TEKCTHIBHBIX BOJIOKOH» KHEBCKOT0O HAllMOHAIBHOT'O YHUBEPCUTETA TEXHOJIOTHI U JIU3aliHa.

TepentheBa H. P. — acnmpant kadenpsl «MarepuanoBeleHUs: ¥ TEXHOJIOTHHA mNepepabOTKU TEKCTHIIBHBIX
BOJIOKOH» KHeBCKOro HallMOHaJIbHOTO YHUBEPCUTETA TEXHOJIOTHM U An3aiiHa.
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RESPIRATORY PROTECTION OF MAN FROM THE NEGATIVE INFLUENCE OF
THE ENVIRONMENT

As a result, the analyses of security of the organism against negative environmental influences were pointed
scientific objectives and chosen object to study. The article provides an analysis of the impact of the
environment on the human respiratory system and the body as a whole. This led to the classification and
range of protective equipment, made recommendations to the use of respiratory protection from the negative
effects of the environment, depending on the operating conditions .

Set targets and identify areas for further study and design of individual means of protection from the effects
of the environment. Were held analysis and classification of adaptability of respiratory masks as individual
respiratory protection, depending on their specific application.

Keywords: filters, respiratory protection, cyclist, material properties, ecology, range, and textiles.

Actuality of research. Air pollution from industrial plants and motor vehicle fumes causing irreparable harm
to the human respiratory. Particularly affected are residents of megacities, cyclists, traffic police, people whose work is
directly connected with the constant movement of the city. Insufficient range of respirators and the amount of
information about to respiratory protection leads to multiple human respiratory diseases. Today the consumer has no
reasonable choice of respiratory protection, although the demand for these products grows.

Statement of the problem. Today the human respiratory system is not adequately protected from exposure to
the environment [2].

Theoretical analysis of research. Quality of consumer protection rights is heavily depends on material and
manufacturing technology. In the field of technology and materials have been studied properties of various materials
that are used for filters. Many prominent scholars, such as KD Mikhailova , LF Kharitonov , AA Gusev, VN Yesipenko
, DM Potemkin EP Dregulyas , OD Galanin, IA Lipkova , MM Dianicha , BD Semak , NP Vasilishin , FA Moiseenkov
, VV RYBALCHENKO, PD Balyasova , MV Tsebrenko engaged in the problem of studying the properties of materials
to create filters. Thus, the aim of this work is to analyze the information about new types of raw materials and building
methods of textile materials with desired properties that provide a full respiratory protection and competitiveness
respirators.

The aim of the article. The aim of this work is:

- analysis of the environmental effects on the human respiratory system and the body as a whole;

- study of the assortment of the world's respiratory masks;

- a basic classification of respiratory protection, features of the selection of filters, depending on the type of
exploitation;

- practical advice for use of materials, design and textiles in the manufacture of filters for respiratory
protection.

Objectives of the study. To fulfill the purposes of the work is necessary to solve the following problems:

- analyze the information about the dangers of air pollution on the human respiratory system;

- to classify the different types of respiratory protection, as well as how to use them depending on the method
of exploitation;

- explore consumer properties respirators made of various types of textile materials, which increases the range
of the filtering means, for the protection of human respiratory organs.

The main material. The air we breathe is part of the atmosphere - a mixture of gases surrounding the Earth.
These gases provide life to all living organisms and protect us from harmful sun rays. As a result of global
industrialization of last 200 years, violating the proportional composition of gases needed for a balanced atmosphere.
Burning of fossil fuels has led to enormous emissions of carbon dioxide and other gases, especially after the appearance
of cars in the late nineteenth century.

Clean air is the key to our good health and good physical condition. It is known that the air consists of oxygen
(O2) and nitrogen (N2) at a ratio of about 1:3. At rest, we breathe about 10 liters of air per minute. When we are
actively working or doing sports, the amount of inhaled air increases many times. However, the air we breathe can
contain many dangerous substances, which we do not even suspect. [3]

Hazardous materials may be in the form of solid or liquid aerosol particles, gases, vapors or fumes. The smaller
dust particles, the longer they are in the air in suspension and the higher the probability that they will fall into the air,
will penetrate into the lungs. Mist consists of micro- droplets are formed by spraying different liquid materials. When
we breathe, fine solid or liquid particles cause irritation of the upper respiratory tract, prolonged exposure cause
inflammation. Very dangerous fine particles of toxic dust that can penetrate into the lungs and having a very large
contact area with the tissue of the lung, and can rapidly be absorbed in large quantities, causing the intoxication of an
organism. [3]

In 2005, British scientists found that the majority of early deaths and referrals to hospitals with complaints of
respiratory disease is a result of air pollution. Many pollutants when mixing is irritating to the respiratory system.



Masks help prevent many serious diseases, as it is known that compounds such as pyrene and benzene, which are
contained in exhaust gases are oncogenic.

Fumes and gases cannot be seen, even when they are in very high concentrations. In contrast to solid particles
and liquid aerosols, virtually no body opposed to gases and vapors. When gases and vapors inhaled directly into the
lungs and thence smoothly penetrate into the circulatory system. Coming through the circulatory system they are
damaging internal organs and the brain. [3]

Gases can be subdivided according to their impact on the human body:

- simple asphyxiants for example methane, carbon dioxide and helium replace oxygen in the air, causing
anoxia;

- chemical asphyxiants for example, hydrogen cyanide, carbon monoxide and hydrogen sulfide affect the
absorption of oxygen and cause oxygen starvation of the body's tissues.

Irritating gases usually have a strong smell; they can cause eye irritation and severe irritation of the upper
respiratory tract.

Non-toxic dust particles getting into the lungs, can linger there for a long time. Around each speck gradually
grows connective tissue, which can no longer participate in the process of gas exchange body. The process of
proliferation of connective tissue takes place slowly, usually over many years. Overgrown connective tissue replaces a
large area of the lung tissue and this leads to the fact that a person lacks oxygen during physical exertion, even a small -
shortness of breath when walking fast or moderate physical activity. Prolonged lack of oxygen leads to a weakening of
the body, decreased performance, reduced resistance to infectious and other diseases, changes in the functional state of
organs and body systems. Dust exposure to respiratory causes specific disease called pneumoconiosis. [3]

Today more and more cyclists are exposed to this kind of disease, because the air on the road does not get
cleaner and only some of the athletes protect the respiratory system by wearing respiratory masks.

To provide adequate respiratory protection, it's necessary to have information on the composition and
concentration of air pollutants hazardous substances, as well as a clear understanding of the purpose and limitations of
use respiratory protection. It is necessary to take into account such factors as the state of health of the user , the degree
of physical activity , time spent in the contaminated area , the need for freedom of movement , temperature and
humidity , the individual characteristics of the user's identity , ability to handle remedies. Nonperforming Respirator
made entirely or mainly of filter material. May have an exhalation valve . Requirements for these respirators described
in standard DSTU EN 149:2003. May be marked FFP1, FFP2 or FFP3. [2]

Thus, the question of human respiratory protection is important.

Masks and half masks with replaceable filter elements close forehead, nose, mouth and chin of the user.
Requirements masks described in standard DSTU EN 136:2003. Masks and half masks must adhere perfectly to your
face. Requirements for the particle filter, which can be used with masks and half masks contained in the standard DSTU
EN 143:2002. Requirements for gas and combination filters described in standard DSTU EN 141:2001. Particulate
filters can be marked P1, P2 or P3 depending on the filtering efficiency. Gas filter is marked with a corresponding color
code and number, which indicates the filter class (1, 2, 3), depending on the capacity of the filter. [2]

The most common means of filtration of gases or vapors is activated carbon, which have a great inner surface
and capable of retaining molecules of organic vapors. In order to keep the molecule or inorganic acid gas or ammonia is
subjected to activated carbon suitable chemical treatment. [3]

The filter elements with activated carbon have no validity indicator and should be used only to protect against
gases or vapors which have pronounced identifying characteristics (the ability to determine the taste or smell at a given
concentration in air). Filters to protect against gases or vapors are marked with the letters A, B, E and K.

A - protection against organic vapors;

B - protection against inorganic gases;

E - protection against acid gases;

K - protection from ammonia and its organic derivatives.

Also, with an appropriate color code and a number, which indicates the class of the filter (1, 2, 3) depending on
its capacity.

If air present in the gas or vapor in conjunction with solid or liquid aerosol particles, it is necessary to use the
combined filter elements.

All elements of the particle filter respirators, work until the rise of resistance to breathing. Time of gas filters
should be limited to the advent of smell or taste substances from which protects antigas respirator. A good practice is to
calculate the total operating time of gas filters and replace them before the breakdown. The filter elements cannot be
cleaned and re- use. [3]

The principle of operation of any mechanical respirator is cutting off the dust and applying an electrostatic
charge, which helps to trap small particles.

For cyclists, for today, economic masks are made of neoprene. Neoprene its foamed polymer with closed cells
filled with air formed in web form. The rubber web may be bicomponent consisting of neoprene foam or other solid
polymer structure. On the surface of the rubber on one or both sides is attached woven or knitted foundation, nylon,
polyester or cotton. As usual is used jersey. The main component of neoprene - polychloroprene, chloroprene polymer.
Depending on what kind of product properties needed in the composition of neoprene inject additive such as sulfur or
other polymers such as ethylene-propylene-diene-monomer. [4] Neoprene coating provides tight contiguity to the face



and serves as a frame for the filter. The most commonly used carbon filter. In the case of neoprene fabric as a mask
material to display some disadvantages such as fabric does not pass through air and water. Has a low absorbency - less
than 2 % of its own weight. As a result of this, the high physical activity and perspiration sports activity becomes
uncomfortable. Nowadays are developed different modification of neoprene, having microscopic holes of air, i.e.
material breathes.

There are also plastic mask. The basis of such masks is statistically charged fibers. Plastic mask can be washed
and worn for years. But there are also some disadvantages. Leaking mask fit to face leads to a distinct feeling of smoke
as well as the fact that the skin on the face is drawn into the mask, and within 10 minutes there is a trace.

Due to insufficient study of the problem, lack of materials, lack of sufficient number of specialists in this field,
only a few companies in the world produce remedies cyclists, especially with the ability to change filters. The most
common filters are made of eco-friendly and high-tech materials such as statically charged fibers that trap microscopic
particles, as well as the addition of activated carbon in the weave, which clears the air of toxic gases. The design sports
filters exist valves that allow withdraw from respiratory carbon dioxide and wet steam. For the cyclist important that the
respirator is well fixed on the face and does not interfere with air to breathe. Caring about safety on the roads, the
company also added on some models reflectors that let you see a cyclist at night.

Now more and more people leading sport lifestyle, thereby increasing the demand for protective masks,
because their use will reduce the possibility of damaging the respiratory system. These masks can be applied in
everyday life. Indeed, many residents of megacities, where they explicitly feel air pollution, also suffer from the effects
of the environment.

Conclusion. Due to the urgency of the issue of human respiratory disease were examined responses of
scientists about the cause and methods to prevent respiratory inflammation. Also was carried out test of range of sports
protective masks and domestic purposes.

For today there are set targets to design protection of human organs, to improve existing models on the market,
by the application or proposal developed weavings and new raw materials.
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