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Pedepar

[Ipu ucnons3zoBanuu npoTuBorasHeix GpuiabTpoB CU30/] ¢ akTUBHPOBAaHHBIM YIJIEM (M APYTHX aHAJIOTHYHBIX
(UIBTPOB) IUIA 3aIIUTHI OT OPTAaHMYECKUX COENMHEHWH YacTO BO3HUKAET BOIIPOC — MOXKHO JIM HMCIIOJIb30BaTh MX Oojee
OJTHOTO pa3a Tocje XpaHeHus (eciu MpU XpaHEHWH Yepe3 HUX He MpOoKadyuBaicsa BO3Ayx). KpaitHumu ciaydasiMu MOTYT
ObITh: (1) Mconb30BaTh TONMBKO 1 pa3, U 3aTeM 3aMEHHUTH HOBBIM; (2) MCIONB30BaTh MHOTOKPATHO, CUUTAsL, YTO (pUIbTp
OyzeT ounIaTh BO3AyX. MBI IONBITATUCH TIOJYYUTh UCXOIHBIE TAHHBIE U pa3padoTaTh METO] (MaTEMaTHUECKYIO MOJEIIb)
JUISL OTIpEJIeNICHHsI TOro, KOTJa IMOBTOPHOE NMpHMeHeHHe (uibTpa JonmycTUMo. (s 3TOro) MbI M3ydasid yXyJIIIeHHE
3alIUTHBIX CBOMCTB MMEIOLIMXCSI B IPOAaXKe MPOTHBOTA3HBIX (PUILTPOB MOCIIE NX XPAaHEHHUS B TEUEHUE Pa3HBIX NEPHUOJIOB
BpeMeHH. C MOMOILBI0 MAIIMHBI, HMUTHPYIOIIEH IbIXaHHE 4YeloBeKa, depe3 (UIbTPHl MPOKAYMBAIM TPH BEILECTBA:
STHJIANIETAT, METWJIEH XJIOPUJ U TeKcaH (1Mo oTnensHocTH). [Ipr 00padoTke GUIBTPOB 3TH BellecTBa MPOKAYMBAIH MIPU
pa3HON KOHIIEHTpAIlMW, B TEUCHHE Pa3HBIX IEPUOJIOB BPEMEHHW, M JIO JIOCTH)KEHHSI HAKOIUICHHsSI B (HIBTPE PasHOTO
KonnvecTBa 3TuX BemlecTB. Ilocne xpaHeHUs B TeUeHHE OINpPEACHEHHBIX NMEPUOAOB BPEMEHH, uepe3 (QUILTPBHI CHOBA
MIPOKAYMBANIH T€ XKe BEIIECTBA IIPH TOH ke KoHIeHTparwn. (OKa3anoch, YTO) KOHIIEHTPALIKS ra3a B BRIXOASIIEM U3 puibTpa
OYMIIIEHHOM BO3/yXe, Cpa3y Iocje Hadyaja IIOBTOPHOTO MCIIOJIb30BAHMS, 3aBUCUT OT JUIUTEIBHOCTH XpaHEHUs QHUIbTPA;
KOJINYECTBA 3arpsi3HEHUS], HAKOIJICHHOTO B (PUIIBTPE BO BpEMsI IEPBOTO MCIIOIB30BaHUS, CTETICHU YBIaXXHEHUs cCOpOCHTa,
u cnabo 3aBUCUT OT KOHLIEHTPALIMU BPEIHOTO BEILIECTBA.
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BBegeHue

B Teuenwue 2 et mpoBOIUIIOCH UCCIICIOBAHUE IS ONPEACTICHUS TOTO, TIPU KaKWX YCIOBHSX, €CITU OHH BOOOIIE
CYIIIECTBYIOT, MOYKHO HCIIONIb30BaTh MpoTuBOrazupie (GuiabTpel CHU30J] mOBTOpHO IS 3alMTHl OT OPTraHUYCCKUX
coeuHEeHHH (B TPOMBIIIUICHHOCTH U apMuH). B TIEpBBIX HCCICMOBAHHUSIX MBI W3ydYald MPOTHBOTa3HbIe GuabTpel MSA
GMC-H «Opranndeckue coequaeHus». [Ipu orcyTcTBHM HH()OPMALIUK O TOM, MOKHO JIM TIPUMEHSTh UX HEOJIHOKPATHO,
Jydille BCETO MCIOJb30BaTh MX TOJNBKO | pas, W 3aTeM 3aMeHsATh HOBBIMH. Ho 03Ha4aeT mu 3TO, 4TO QUIBTP MOXKHO
WCIIOJIb30BaTh TOJIBKO OJIHY CMEHY? M — TONBKO OJIMH MEPUO]T HCIIOJIb30BaHus (HampuMmep, B TeueHUe CMeHbI)? Mmu —
WX MOYKHO HMCIIOJIB30BaTh B TeucHUEe 1 paboyeli Henenn? MoryT Jiu yCIIOBYsI XpaHSHHUS MTOBJIMSTH Ha TO, CKOJIBKO pa3 MOKHO
HCITOJTH30BATh IPOTHUBOTA3HBIA (DHIBTP?

[Mony4yeHne OTBETOB HA 3TH BOMPOCHI MOXKET MOMOYbL YIYUINUTh 3aIUTy PAOOTHUKOB, M COKOHOMUTDH JICHBTH.
[NosiBMITaCh TEHAEHIMSI — UCTIONB30BaTh (PUIBTPHI (IS 3aIIUTHI OT OPTAaHUYECKUX COCAMHCHUN) HEOHOKPATHO, T.K. 3TO
yI0OHO 1 TO3BOJISIET SKOHOMUTH cpencTBa. B mpomebiuienHoCTH, pu ucnons3oBannn CU30/] mpu okpacodHsix paboTax,
Ype3MEpHO HWHTECHCHBHOE HCIIONb30BaHUE (UIBTPOB MOXKET CO3/IaTh CepbhE3Hble mMpobOnembl. [lonydeHue Hamu
JIOCTOBEpHOW WHGpOpMAIM U €€ pacnpoCTpaHEHHE — Kakoi Obl OHa He ObUla — TOMOXET NMPOBOAWTH OOyuYCHHE WU
opranuzoBath mnpaBwibHOe NpuMmeHeHne CU30/], yMEHBIIUT BO3ACHCTBHEC Ha PaOOTHUKOB PACTBOPUTENICH U JIPYTHUX
OpPTraHNYECKHX BelIecTB. J[OMONHUTENBHO, XOTS 3TO U MEHEe BaXKHO, CBEJCHHUS O TOM, KOTJIa MOBTOPHOE MPHMEHEHUE
BO3MOYHO, IIOMOTYT COKOHOMHTH CpezicTBa. [loTpedyercs moKymnaTh MeHbIIe (GUIBTPOB, MEHBIIIE X XPaHUTh, Pa3/laBaTh
Y BBIOPACHIBATh.

HccnenoBanne NpOBOAMIOCH JJIS: ) TMOMYYCHHUS SKCICPUMEHTAIBHBIX JAaHHBIX O MHIPAlUM OPTraHUYEeCKUX
COCJIMHEHWI B MPOTHBOTA3HBIX (WIIBTpax, HCIONIb3yeMbIX B Jloc-Anmamoce, Mociie OJHOKPATHOTO W MHOT'OKPATHOTO
UCIIONIb30BaHMsI M XPAaHCHHS B Pa3HBIX YCJIOBHUsIX; M D) pa3paboraTh MareMaTHYECKyH) MOJCb, U KOMIIBIOTCPHYIO
mnmporpamMmy, IIO3BOJIAIOIIYIO OIPEACIUTh — MOXHO JIM HCIIOJIb30BATH IIPOTHBOTI'a3HBIC (I)I/IHI)prI IIoCJIC TIICPBOI0O
MPUMEHEHUS U XpaHEHHS BTOPOU pa3, B 3aBUCUMOCTH OT YCIIOBUH (XUMHUYECKHI COCTAB 3arps3HEHU, UX KOHIICHTPAIHS,
OTHOCHUTCJIbHAA BJIAXKHOCTH BO3AyXa, TEMIICpaTypa, JJIUTCIIbHOCTh UCITIOJIb30BaAHUA U XpaHCHUA, U I[p)

I-)KcnepumeHTaanaﬂ 4yacTb uccriegoBaHus

Msbl cpenanu CTeHZ, TO3BOJISBIIME NpPOKAa4YMBaTh uepe3 (UIBTP BO3AYyX, 3arps3HEHHBIH OpPraHMYECKUMU
COCTMHEHUSAMH B TPeOYeMOH CTEeTeHH, U M3MEpATh KOHIICHTPAIHUIO Ta30B 10 U mocie GuibTpa (B TOM 4YHUCIe, IPU MX
MOBTOPHOM HCIIONB30BaHuM). CTeH | ObLT pa3MenEH B MecTe, U3 KOTOPOTO BO3AYX yJAIsUICS BEHTWISIIMOHHONW CHCTEMOM.
JJ1si KOHTPOIIMPYEMOTO 3arpsi3HEHHS BO3/yXa, MOCTYIMAIOMIETO B QHIBTP, UCIOIB30BANICS 103aTOP — OTKATUOPOBAHHBIH
HINPHLEBOH Hacoc (Syringe pump). s momy4eHns] HUKIMYECKOrO IBIDKECHHS BO3/IyXa depe3 (pUuiIbTp HCIOIb30BaIach
JbIXaTeNbHast MaluHa. J{jis Toro, 9T00BI ¢ HHTEPBAIOM OKOJIO OJTHONH MUHYTHI U3MEPSTh KOHIICHTPAIUIO Ta3a, BBIXOASIIETO
u3 QUIbTpa, MCIIOJIb30BaIM (DOTOAKYCTHUECKUN MH(paKkpacHbId aHamu3aTop. CoOpaHHBINA CTEH] ObLI aBTOMATH3UPOBAH
(BKITIOUCHME, OCTAaHOBKA W aHAIIU3 PE3yJIbTaTOB M3MEpEHWi). Pe3ynpraTbl M3MEepeHHi KOHIEHTPALMH aBTOMATHYECKH
nepeaBaIich Ha KOMIBIOTEp JUIs AanbHeiei 00padotku. (I1pu ncnons3oBaHuy GUIBTPOB ¢ EPEPHIBAMU) UX XPAHHIIH
B T€PMETUYHO 3aKPBIBABIIMXCS TNIACTUKOBBIX MAKETaX, IPU OKPYKAIOLIMX TEMIIepaType 1 JaBJICHUU BO3IyXa.

OObIYHO U3MEpeHHs TPOBOAMIIN TaK: Opaliu QUILTP B 3aBOACKOH YIIaKOBKE, OTKPHIBAIH €€, B3BEIIMBAIN (UIbTp,
yCTaHaBJIMBaIN QUIBTP HA CTEH]] MEKTy T€HEPaTOPOM ITapoB U n3MepureneM. [IpeaBapuTenbHO ABIXaTeNBHYIO MAIHHY 1
HACOC pEryJUpOBalMl TakK, YTOOBI OHHM oOecredyWBaiM TpeOyeMblii pacxoa Bozayxa (25 JI/MUH) M Mojgady KHIKOTO
OpPTaHMYECKOr0 COeIMHEHNS (COOTBETCTBYIONIETO KOHIIEHTPAIMH B Tra3000pa3HoM Buje 0,1% mo 00bémy, 1000 gacreit o
00béMy Ha MWUTHOH, Ppm). Jlis Havama 3amepa HAcoC M JbIXaTENIbHYI0 MAIIHHY BKIOYaIM OJHOBpeMeHHO. Jlis
OoOHapyXeHUs MOSBIICHHS Ta3a B OUMILIEHHOM BO3/IyXe €ro KOHIIEHTPAIMIO HeMPEPHIBHO U3MepsUTH, mpumepHo 0,5 — 2 yaca
(Tmocne BKITFOUEHUSI, TIPH UCTIOJIb30BaHUU (priibTpa mepBblit pa3). [locie 3Toro GuabTp CHUMAIM CO CTeH[Ia, B3BEIINBAIN
MOBTOPHO, M YIAaKOBBIBAJIM B T€PMETHUYHBII IUIACTUKOBBIN MakeT Juisd XpaHeHUs TpeOyemoe Bpems. [locie xpaHeHws,
(GUIBTP CHOBA yCTaHABIMBAJIM HA CTEHJ, W MTOBTOPHO ITOJIBEPralid BO3JICHCTBHIO 3arps3HEHHOIO BO3IyXa IPU TOH ke
KOHIIGHTpaluu raza. M3MepeHue pocra 3arps3HEHHOCTH OYMIIEHHOTO (QHIBTPOM BO3/IyXa BEJIOCH JI0 TEX IMOp, MOKa
KOHIICHTPAIVsI HE CTa0MIN3NPOBAIach, JJOCTUTAs MaKCHMyMa (TIpUOJIFKasICh K KOHIICHTPAIIUK B ITOCTYIIABIIEM B (QUIBTD
3arps3HEHHOM BO3Ayxe). B KoHIle ucnblTaHus (QUiIbTpa €ro CHUMald CO CTEHAa W B3BELIMBAIM B TPETHH pa3 — YTOOBI
OIIPENIeNINTh, CKOJBKO Ta3a OH MOTJIOTHI IPH TOJHOM HACHIIEHWH COPOEHTa IMPH HCIOJIB3YeMOH KOHIIEHTpAIN
3arpsi3HUTETIS.

Pe3ynbTathbl

[lepBbIM pe3ynbTaToM OBUIO TO, YTO MBI IOKa3ajH, YTO MpoOJieMa OMACHOCTH MOBTOPHOI'O HCIOJIb30BAHUS
(GWIBTPOB MpHU 3alIUTE OT OPTaHMYECKUX COEOUHEHUH - cymectByeT. Ha ®ur. 1 mokasan npumep (Ipu BO3AECHCTBHU
stunanerata, Tkun 77 rpag C, IIJIKp3 cpennecmennas 50 mr/m®, makc-paszosas 200 mr/m®). T'as npu kornentpanun 1000
ppm (3600 mr/m%) mHenpepwiBHO mMpokaumBanu 4epe3 Gpunbtp GMC-H 6 yacoB, mosmy4unach IIaBHO MCKPUBJIAOIIASCS
KkpuBas (3en€Has). (Upyroii) rpaduk (kpacHas KpuBas) HOJIy4eH IMyTEM MepepbiBa B UCIOIb30BaHUK (HUIbTpa Ha 63 yaca
(cy00oTa + BoCKpeceHbe), IPU XpaHSHUH BO3AyX Yepe3 GUIbTP He mpoKaunBajcs. [Ipu MOBTOPHOM BO3/IEHCTBUH ra3a ero
KOHIeHTpanus Obu1a 990 ppm (3564 mr/m®). IIpu Hauae MOBTOPHOIO MCIIONL30BAHMS, CPEIHEEC 3HAYCHHE TIEPBBIX IIATH
3aMEPOB 3arpA3HEHHOCTH OUMILEHHOTO Bo3ayxa 0610 200 ppm (720 mr/m3), uTo 3HAYMTENBHO GOJIbIIE KOHIIEHTPAIMK Ha
BBIX0/JI€ U3 (UIIBTPA B KOHIIE IEPBOTO MEPHO/IA €0 UCTIOJIb30BaHMs, HEIIOCPEICTBEHHO TEepel TPEeKpaIlieHUEM BO3ICHCTBHS
-2 ppm (7,2 Mr/m3).



@ur. 1. [Ipumep TOrO, KaKk MOXKET U3MEHATHCS KOHIIEHTPAIKS T'a3a B OYHUIIICHHOM BO3TyXa IIPH MCIIOIb30BaHNU (PHIIBTPA
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Bpemsi, MuHYTBI

W3ydeHne BIMSHUS UIMTEIBHOCTH XPAaHEHUS M TOTO, CKOJBKO HAKOMWIOCH Tra3a B (HUIBTPE IMpPU HEPBOM
WCTIONb30BaHMH, CHaYaa POBEH NPU BO3elcTBIM dTHnaleTata. Ha Our. 2 mokasaHsl pe3ysbTaThl — CpeJHHE 3HAUCHHS
3arpH3HéHHOCTI/I OYHMIICHHOM BO3AYXC IMOCJIC XPAHCHUA q)HHpra B TCUCHUEC PA3HBIX IICPUOAOB BPCMCHHU. I[J'IH BBIYUCJICHUA
9TUX 3HAYeHUH MBI Opanu pe3ynbTaThl ISATH IOCIEAHUX 3aMEpOB 3arpsA3HEHHOCTH BO3/AyXa Iepel] HepephlBOM B
UCTIONIb30BAaHUU (MIBTPA; BBIYHCISUIM CpEJHEe 3HAYCHWE, W BBYUTAIM €r0 M3 CPEJHEro 3HAYCHUS MNEPBBIX IISTH
pe3yIbpTaTOB U3MEPEHHI TIOCIIEe Havyasa MOBTOPHOTO UCTIONB30BaHus QuiibTpa. [1epBoiii pa3 GUIbTp UCTIONB30BAIICS WIH 2
yaca pu kKonnenTparuu 990-1026 gacteit Ha Munmon ppm (3564 - 3694 mr/m®); unm xe 1 yac npu konnentpanuu 1008-
1077 ppm (3629 - 3877 mr/m%). Ilpu xpanennn ¢pmibTpa 4 yaca mocie Oonee CHILHOTO 3arpsA3HEHHs (HCHOIb30BAHHE
MepBbId pa3 2 4aca) — KOHIIGHTpAIMs T'a3a B OUYHWIICHHOM BO3JyXe OBICTPO BoO3pacTayjia. A MPH MEHBIIEM IIEPBOM
3arpsi3HEHUM (MCIIOIb30BaHME | 4Yac) KOHIIEHTpauusl ra3a B OYMIIEHHOM BO3[yX€ 3aMETHO OTJIMYAlach: OHa pocia
3HAYUTENHEHO MEJICHHEE, U IOCTHIajla CX0XKel BeTMYHHBI JIMIIb [IPU XpaHEHHH B TedyeHue 16 Jacos.

@ur. 2. KoHneHTpalus STuiamnerara B OYMIICHHOM BO3/lyXe B MOMEHT Haualia TIOBTOPHOTO UCTIONB30BaHus. BinsiHue

JUTMTENTLHOCTH XpaHeHus: (GUIIbTPa ¥ TOTO, CKOJIBKO (HILTP HAKOIHJI ra3a MpH MepBOM UCTIONb30BaHnU. KBajpaTHbIe

MapKepsbl — IIepBOE UCIIOIb30BaHUE 2 Yaca, TPEYroJbHbIE — IEPBOE HCIOIb30BaHUE | Yac; KOHIEHTPAIH dTUIaleTara
IpH NEPBOM M BTOPOM HcHob30Banuu 3600 mr/m® = 1000 ppm.
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3arem Mbl u3ydanu metuienxiaopun (T kunenns 40 rpax C, ITJIKp3 cpennecmennas 50 mr/m®, makc-pazosas 100
mr/m®). Ero MoekyispHas Macca CX0Ka ¢ MOJICKYJIAPHOM Maccoil STHiIaleTaTa, HO 3TO BEIECTBO Oonee Jeryuee. Ero
IIMPOKO UCTIONB3YIOT Kak pacTBoputenb. [1[JKp3 atoro Bemectsa (B CLLIA, PEL) Obuta cHmkeHa YTIpaBIeHHEM 110 OXpaHe
tpyzaa (OSHA) ¢ 500 1o 25 ppm (¢ 1735 — 87 mr/m®) 10 anpenst 1997 r., Tak 9TO Teneph Caydau YPE3MEPHOTO BO3IAEHCTBHS
MPY TIOBTOPHOM HCIOJIB30BAHUH OYIyT MPOUCXOMTH Yallle.

N3yyanu To, Kak BIMAET (Ha 3arpsi3HEHHOCTH OYHMILICHHOTO BO3IyXa) KOHUCHTPALs METUICHXJIOPHIA TP [IEPBOM
ucnonb3oBanuu. Ha ®wur. 3 nokaszansl (pe3yabpTaThl) ABYX cepuil u3MepeHuid. ['a3 mpokaunBanm uepe3 QUILTP MEPBbIi pa3
15 wn 30 MunyT, npu konnentpanuu 2000 wm 1000 ppm (6940 wiu 3470 mr/m®), To ecTh Ha GUIBTP BO3AEHCTBOBANA
ofiHa 1 Ta xe 103a raza — 30 000 ppmxmun (104 100 mr/m®*<Mun). KoHeHTpanus rasa B BO3AyXe, IOIaBAEMOM B (DHIIBTP
nocje XpaHeHus1, OblIa TaKOH ke, KaK U MPH IIEPBOM HCIOJIb30BaHUH. [IepBbIM MOyYeHHBIM pE3yabTaTOM OBLIO TO, YTO
KOHIICHTpAIWs Ta3a MpPU TEPBOM HCIIONH30BAHUHM, M XpaHCHHH (QUIbTpA B TCUCHHE JO 72 YacoB — HE BIUSICT Ha
3arps3HEHHOCTh OYMIIEHHOTO BO3JAyXa TNOCie Hadana ucnonb3oBanus. (HekoTopble) HaOnromaBIidecsl OTIIMYUAS B
3arps3HEHHOCTH OYMILEHHOTO BO3[yXa MOTJIHM OOBSICHATHCS TE€M, YTO MPH MOBTOPHOM HCHOJNB30BAaHHU 3arpsS3HEHHOCTD
MoJjaBaBIIerocs B GUILTP BO3AyXa Obla HE BIIOJIHE OJWHAKOBa. BO-BTOPBIX, PU MOBTOPHOM HCIIOJIB30BaHUHU (PUIBTpa
3HAYHTENILHOE WU3MEpEHHEe 3arpsA3HEHHOCTH BO3JyXa OOHAPYXKHIIOCH TOJNBKO Tocie 2 4acoB XpaHeHus (uibrpa. [pm
YJIBOEHHOM TIepPBOHAYAIBHOM 3arps3HeHnn GuibTpa (KoHueHntpanus rasa 2000 ppm / 6970 mr/m® B Teuenue 30 MUHYT)
3arpsI3HEHHOCTH BO3/1yXa MPH ITOBTOPHOM KCIIOJIB30BAHUU TOXE OBICTPO Bo3pactaina (uepe3 1 vac), u oueHb cuibHO (800
ppm = 2776 mr/ad).

@ur. 3. KoHneHTpaus METHICHXJIOPU/IA B OYMIIIEHHOM BO3yXe B MOMEHT Hayalla IOBTOPHOTO MCIIOJIL30BAHUSI.
Bnmsaue mmmtensHOCTH XpaHeHus pritbTpa 1 TOro, Kakasi Oblla KOHIIGHTpANus ra3a IpH HepBOM HUCIIOJIb30BaHHH.
KBazipaTHbIE MapKephI — IIEPBOE UCIIOb30BaHue 30 MUHYT 1Ipu KoHneHtpamuu 1000 ppm = 3470 mr/m®, TpeyronbHbIe —
TIEPBOE MCIONb30BaHue 15 MunyT 11py Konuentparuu 2000 ppm = 6940 mr/m®; B 060MX CiTydasx 103a METHIIEHXJIOPHUA,
HaKOIUICHHAasl GUIBTPOM 3a IIEPBOE UCIIOIb30BaHUE, OblJIa OJJUHAKOBA.
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I[JII/IT €JIbHOCTH XPpaHCHHUH, YacCbl

TpeTbuM Ta30M, KOTOPBIHA MbI u3ydanu, 661 rekcan (T kunenus 68 rpan C, [TJKp3 = 300 mr/m® cpennecMenHas u
900 mr/m® makc-paszosas). Ha ®wur. 4 nokazaHo, Kakoil Oblla KOHIEHTPAIUs I'a3a B OUYMIIEHHOM BO3JIyX€ CPa3y IIOCIIE
Hayajga IOBTOPHOTO WCIIONB30BaHMs, MPH MEPBOM HCIOJIL30BaHUM NpH KoHIeHTpauuu 1000 ppm = 3600 mr/m3, u
BozaeiictBuu B TeueHue 0,5 u 1 waca. UABTPHI XpaHWIN A0 OBTOPHOIO MCHONb30BaHus 10 14 nueil. Ilpu sTtoM, eciu
GWIBTPEl XpaHWIH 10 2-3 IHEH, TO HUKaKMX M3MEHEHHH B 3arpsA3HEHHOCTH OYMILEHHOrO BO3AyXa (MPH MOBTOPHOM
HCIIOJIb30BaHUK ) HE HAOJII01aJ10Ch.

Tak»e MBI IPOBENN IPEABAPUTEIBHOE HUCCIIEIOBAaHUE TOIO, KaK BIUSAET HA 3arpA3HEHHOCTD OUMILIEHHOTO BO3IyXa
W TIpeBapUTeNbHOE YBIAKHEHHE (QUIbTPa, W YBIaKHEHHE CYyXOro (HiIbTpa BIaXXKHBIM 3arpsi3HEHHBIM BO3OyXoM. J[Ba
(bupTpa yBIAKHWIN IPEABAPUTEIHHO, TPOKAYUBAs Yepe3 HUX BO3AYX IIPU OTHOCHUTEIHHOM BIaXKHOCTH 63-68% B TeueHne
yaca. 3aTeM Yepe3 HUX IPOKAYMBAIM BO3/YX, 3arpsA3HEHHBIN IeKcaHoM npu Kouuentpamuu 1000 ppm = 3520 mr/m® B
TeueHue | waca. A nBa Apyrux ¢uiIbTpa NMOABEPIIM BO3JIEHCTBUIO BO3IyXa, 3arpsA3HEHHOTO TEKCAaHOM MpU TOW JKe
KOHIIEHTPAIMH, ¥ OTHOCHTEBHON BIaxkHOCTH 53-55% (yxe 6e3 mpenBaputenbHOro yBiakHeHus). Ha ®ur. 4 mokazanbt
pe3ysbTaThl: MPH HCIOJIb30BAaHUHM (PUIBTPA TOBTOPHO, W BO3JCHCTBHH CYXOI'O BO37lyXa, KOHIIGHTpAIMs TI'eKCaHa B
OUMILIEHHOM BO3/yX€ B Hayajle TIOBTOPHOTO MCIIOJIL30BAHMS TIOCIIE XPaHEHHs B TeueHue 3 aueii: 4 ppm = 14,1 mr/vm3. Tpu
WCTIOJIb30BaHUU TPEABAPUTENBHO YBIKHEHHBIX (DPHIIBTPOB, U NP BO3ACUCTBUH BIaKHOTO BO3yXa, NOIY4YMin 32 ppm =
112,6 mr/m® u 11 ppm = 38,7 mr/m® cOOTBETCTBEHHO.


https://ru.wikipedia.org/wiki/Управление_по_охране_труда_(Министерство_труда_США)

@ur. 4. KoHeHTpalus reKcaHa B OUMIIIEHHOM BO3yXe B MOMEHT HauaJla [IOBTOPHOIO UCII0JIb30BaHusl. BiusiHue
JUINTENIHOCTH XPpaHeH!s! (PUiIbTpa ¥ KOJIUYECTBA ra3a, HaKOIUIEHHOT'O (PMIILTPOM IPH N1€PBOM HUCIIOJIb30BAHHH.
KBaipaTHbIe MapKephl — IIEPBOE MCTIONb30Banue 1 yac npu konnentpauuu 1000 ppm = 3520 mr/m3, TpeyronbHbIe —
nepBoe ucnonb3oBanue 0,5 yaca npu TOM ke KOHIEHTPALUK; [IPU IIOBTOPHOM HCIIOJIb30BAaHUU Ta K€ KOHLIEHTPALU.
Ipumeuanue: ompuyamenvhvle 3HAUEHUs, 6EPOSIMHO — CIeOCMEUE NOZPEUHOCU U3MEPEHUU
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I[J]HTEJILHOCTL XpPaHEHHH, YaCbl

BbiBOoAbI

Mpl mokaszany, 4TO MpPU MOBTOPHOM HCIIOJNIB30BaHMU (DMIIBTpa 3arps3HEHHOCTH BO3AyXa MOXKET BO3pAcTH MO
CPaBHEHHIO C HENPEPHIBHBIM MCIIOJIb30BaHUEM (PUIIBTPa B TEUCHHE TAKOTO K€ BPEMEHH. JTO ObUIO yCTAaHOBJIEHO IJISl TPEX
pasHbIX BEIIECTB IpH pasHbIX YCIOBHAX. [lociie mepBOro BO3ACHCTBUS, KOHIEHTpAaUUsi Ta3a MpH IOBTOPHOM
UCIIONIb30BAaHUU ObUIa TeM OoJiblle, YeM Joiblie xpanwics Guibtp (Pur. 2-4). Ha To, kakol Obuia 3arps3HEHHOCTD
BO3yXa B MOMEHT HayaJjia IOBTOPHOTO MCIIOJIb30BAHUS, U CKOPOCTh POCTa 3arpsA3HEHHOCTH BO3yXa, BIMSUIO TO, KAaKOH
ObUT XUMHUYECKHI COCTAB 3arpsA3HEHUH, U TO, KAK MHOT'O ra3a OblJI0 HAKOIICHO (PUIBTPOM MPH MEPBOM HCIIOJIB30BAHUU. A
TO, KakoBa ObLIa KOHIEHTpalUs Ta3a MpH IEPBOM HCIONB30BaHMH (MIPU OJWHAKOBOM KOJHMYECTBE HAKOIJICHHOTO
(UIBTPOM Ta3a), BIHSIO HECHIIEHO.

Pocrt 3arps3HéHHOCTH BO3AyXa MOCIe XpaHeHUs Obl1 HAaMOOJIBIIUM y METHIICHXJIOpH A (OoJiee JieTyuee BEIIeCTBO)
Y HAMMEHBIINM y TeKcaHa (HauMeHee JIETy4ee BEeIECTBO).

IMpu Bo3zmelicTBMM Ha (GWIBTP BIAKHOTO BO3/AyXa, 3arps3HEHHOIO TeKcaHoM, J3(PQEeKT OT mepepsiBa B
WCTONB30BaHUK (QuibTpa ObUl OoJiee 3HAYMTENBHBIM. A TIPH BO3IEHCTBUM BIAKHOTO 3arpsA3HEHHOTO BO3JyXa Ha
MpeBapUTENbHO YBIAKHEHHBIE QUIBTPHI — 3 dekT Ol emé Ooble.

PesynpraTel NpOBENEHHBIX H3MEPEHUN ITOKA3bIBAIOT, YTO HAa ONACHOCTh YPE3MEPHOIO BO3JECUCTBUS IIPH
MOBTOPHOM HCIIOJIb30BaHUM (MIIBTPA BIUSIOT: KOJIMYECTBO BPEJHOTO BELIECTBA, HAKOIUIEHHOTO (PUIBTPOM IIpHU HEPBOM
WCTIONb30BaHNUH; UTUTEIBHOCTD MEpEepbIBa MEXY MEPBBIM M BTOPBIM HCIIOJIB30BAHHUEM; CBOMCTBA BPEIHOTO BEILECTBA;
BJIQKHOCTh (COpOSHTa M 3arpsA3HEHHOTO BO3/yXa). BbUIM MOJIyueHbl KOJUYECTBEHHBIC Pe3yibTaThl s TPEX ra3oB. Ha
OCHOBaHUM 3THX JAaHHBIX OyZeT pa3padaThiBaThCS MaTeMaTHdecKas MOJIENb, MO3BOJIAIONIAs Tpe/cKa3aTh, Kak Oyaer
MPOTEKATh MUIPALMs YIOBICHHBIX MOJIEKYJ B (PMIIBTPE BO BpeMS XpaHEHHUS (CICAYIOUIMNA 3Tall UCCIICAOBAHMs). 3aTEM MBI
OyzneM u3yuyaTh Kak (yKa3aHHbIC BBIIIE) TMapamMeTpbl M YCIOBUS XpaHEHUS BIMAIOT HA MUTPALUIO, U YTO MOXET €€
YMEHBIIIHTB.

Ilpumeuanue k nepesody: nozouee /. Byo coenan npoepammy |1BUR (Immediate Breakthrough Upon Reuse)
http://gerryowood.com/service-life-estimation-computer-programs.html xomopas nozeonsiem yuecmv ceoticmea 2asa,
ceoticmea guavmpa, u opyeue napamempvl OAs OYEeHKU ONACHOCMU UYPe3MEPHO20 B030€liCTNEUs Npu NOBMOPHOM
npuMeHenuu Gurbmpa. Ima npospamma Nnoxka He NPOulNd He3a8UCUMOU NPOGepKU, U e€ UCHONb30BAHUe NOKA He
npeonazaemcs pabomooamenim Ynpasienuem no oxpawe mpyoa (a pamee coerannas npozpamma Byoa MultiVapor
pexomenoosana 01 npumerenus padomooamenim 6 CILIA). Onucanue memooa eviuucienuti u npoepammsr IBUR
NpUBOOUMCs 8 Cmamoe:.

Gerry O. Wood and Jay L. Snyder. Estimating Reusability of Organic Air-Purifying Respirator Cartridges. Journal
of Occupational and Environmental Hygiene (2011)V. 8(10): 609-617. doi 10.1080/15459624.2011.606536 becniamuo
oocmynna konus cmamou http://gerryowood.com/uploads/3/4/7/2/34729297/joeh11.pdf

B P®, psio asmopos knue o CU30/] cucmemamuyno 3aasusiem, 4mo Quabmpul ¢ 6016UUM KOAULECMEOM cOpOeHma
MO2YM UCTIOTB3068AMBCA, HANPUMED, MeCsy. DMo agmomMamuiecku npeonoiazaem HeoOHOKPamHoe npumenenue huibmpos.
Cama 803m02icHOCTIE decopOyuU YI0BNEHHBIX paHee 24308 U UX NONAOAHUe 80 8ObIXAEMbLI 8030VX Oadice He YNOMUHAEMCSL.



http://gerryowood.com/service-life-estimation-computer-programs.html
http://www.tandfonline.com/doi/full/10.1080/15459624.2011.606536
http://gerryowood.com/uploads/3/4/7/2/34729297/joeh11.pdf

