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Boonvie pacmeopul 030na npedcmagnsiiom nepcnekmugHyio arbmepHamusy Xiopcooepucauium 0e3unpuyupyomum
seujecmaeam, Ymo nOOMeEPAHCOEHo NpedbloyWUMU UCCIe008anHUAMU. [le3unghexyus nogepXHOCmell 0CMaemcs MAaiou3y4eH-
Hotl obnacmvio. B cmamve paccmampusaiomes mexnuueckue adcnekmol UCHOIb308AHUA 030HA U SUNOXIOPUMOS, BKIIOYAS
2eHepayuio 0301d, pAcmeopenue 8 600e, KOHMPOib NAPAMEMPO8, OeCMPYKYUIO 030HA, IPHEKMUSHOCHb UHAKMUBAYUU
MUKPOOP2AHU3MO8 U be3onachocms. Pe3ynomamol uccie008aHus yKa3vl8awm Ha NPeUMyuwecmsa UCnoab308aAHUs 030HA.
Baowcro maxorce popmuposarie Mukpo- u HaHony3vIpbKo8 npu oesun@exyuu o3onom. Ilepuoo nonypacnada ozona 20 munym
obecneuugaem blCOKVIO 3(hheKmusHOCMb UHAKMUBAYUY MUKDOOP2AHUIMO8 U OMCYMCMEUe He0OX00UMOCHU NOCeOVIO-
well decmpyKyuu 0cmamouno2o 030Ha. Cpagrenue ¢ 2UNOXJI0pUMami NOKAa3bléaem CyuecmseHHoe npesocxo0Cmeo 030Ha
6 UHAKMUBAYUU MUKDPOOP2AHUZMOS HA PA3TUYHBIX HOBEPXHOCMAX. DMO NO3605em COKPAMUMb 8peMsi Oe3UHpeKyulL u yMeHb-
WUmMsb KOppo3uio Mamepuanos. IKOHOMUYeCKue NoKa3amenu UCNOIb308AHUs 030HA CPABHUMbL C XJAOPCOOEPHCAUWUMU ped-
2eHmamu, npu dMoM IKOI02U4ecKue XapaKmepucmuky 030Ha 3HavumensHo nyduie. Mccneooganue noouepkusaem mexHu-
YECKYI0 U IKOLOSUUECKYIO Yeneco0Opa3sHOCHb NPUMEHEHUs 030HA OIS Oe3UHpeKyUU NOGePXHOCMEU, NPEOOCMAGIISIL ANCHbIE
OaHHvle 015 pazpaboOmKu COOMEEMCmMEYOUUX MEXHOL0ULL.

Knwuesvle crosa. ()e3qubeKuwz noeepxnocmu, mexHudecKue acnekmol, pacmeopeHue 030Ha, decmpykuwz 0O30Ha,
uHakmueayus.

Beenenne. B xone aHanm3a IuTepaTypHBIX HCTOYHUKOB OBLIO BBISIBJICHO, YTO OOJIBIIMHCTBO paboT MOCBSAIIEHO
N3YYCHUIO MHAKTHBAIMN Pa3IMIHBIX MUKPOOPraHu3MoB B o0beme. [Ipu 3ToM uccnenoBanuii 06 3 pekTHBHOCTH MHAK-
THUBAallMM MUKPOOPTaHM3MOB Ha IIOBEPXHOCTSAX OUYSHb MaJIo, a TeM 0oJiee CpaBHUTEIBHOTO aHAIN3a HHAKTUBAIIMY Ha TI0-
BEPXHOCTH PA3IMYHBIX MaTePHAIOB. TaKke TOJBKO eIMHNYHBIE paOOTHI IIO3BOJISIFOT CPABHUTEIHHO OLEHUTH 3(hheKTHB-
HOCTb JIe3UH(EKIIH TOBEPXHOCTEH C UCIOIb30BAaHUEM PA3IMYHBIX BELIECTB. B omy0InKkoBaHHBIX paHee HCCIIeA0BaHUIX
OBUIO ITOKA3aHO, YTO BOJIHBIE PACTBOPHI 030HA SIBIISFOTCS MEPCIIEKTHBHON albTEPHATUBOM XJIOPCOAEPIKAIIUM JIe3HHDUIH-
pyromuM BerecTBaM. Mcronp30BaHNe TaKMX BEIIECTB MOXKET BBI3BATH HETaTHBHBIE MOCIEACTBUS ISl IKOCHCTEMBI Ha BCEX
JTanax )Xu3HeHHoro nukia [1-4]. C TeXHu4ecKoi TOUKH 3peHHs NCTI0Ib30BaHIE 030HA B KaUeCTBE AC3MH(MUIINPYIOMIETO
cpezcTBa obnagaet psgomM npenmyinects [8—11]. Taxoke ObicTpast U 3P PEeKTHBHAS HHAKTUBAIIUSA MUKPOOPTaHU3MOB CHH-
KaeT PaspyLINTEIbHOE BO3IeHCTBIE Ha MaTepual 00pabaTeiBaeMbIx moBepxHocteit [12—17].

Pa3paboTka TEXHOJIOTHYECKHX ITOAX0/M0B K NCIOIB30BAaHUIO 030HA AJIS IE3MH(EKIINN IIOBEPXHOCTEH COCTOUT
U3 HECKOJIBKUX KJIIOYEBBIX 3TAIOB, KOTOPbIE HEOOXOMMO yYHUTHIBAaTh [18—22]. DTH 3Tambl BKIHOYAIOT B ce0s BOPOCH
reHepalny 030Ha (M3 BO3/lyXa WIIM KHCJIOPO/ia) U PACTBOPEHHMS 030HA B BOZIe (MHOTOUYHCIIEHHBIE aCIIEKTHI MaccolepeHoca
13 ra30BoH (ha3bl B KUAKYIO); KOHTPOJIb TAPaMETPOB (Temrieparypa, pH, KoHIeHTpanust 030Ha); AECTPYKIMIO 030HA B BOJIE,
3¢ PEKTHBHOCTh HHAKTUBAIIMA MUKPOOPTaHU3MOB (BUPYCHI, OaKTepHH, TpHOBI, BpeMsi 00paOOTKU IJIsl JOCTHKCHHUS TPe-
6yemoro 3¢ dexra HHaKTHBAINH); OE30MIACHOCTD U PSAA APYTHUX.

B Hacrosmien craTbe MpUBEICHBI JaHHBIE, CYMMHPYIONIUE MPEABIIYIITHE HCCIEOBAHUS B 9TOI 00JacTH, CONPO-
BOXKJJa€MbIe HOBBIMHU pe3yJbTaTaMH, NOJYYeHHBIMU aBTOpaMH. Llens nccienoBaHus 3akiI0danach B aHAJTN3E TEXHUYE-
CKHX aCIEKTOB JIe3MH(EKIINHN MOBEPXHOCTEH BOAHBIMH PACTBOPAMH 030HA M THITOXIOPUTAMH.

MeToao0/10rusl MccaeA0BaHuil. [[1s1 vcciieloBaHN O HACHIIIIEHUIO 030HOM BOJIOIIPOBOIHOM BO/JIbI, & TAKKE U3Y-
YEHHIO KHHETHKH JIECTPYKIMHU 030Ha B BOJIE€ UCIIOJIF30BAJIN BOJIOHATIOPHYIO KOJIOHHY BBICOTOH 3 M U tuamerpom 20 cM.
Hacpimenne 030HOM IPOBOIVIIM P ITIOMOIIM 030HATOpA C PAcX0JI0M 030HO-BO3IyLIIHON Cpebl Ha BbIxozae 13,2 n/MuH
1 KOHIIEHTpAIIKEid 030Ha B razoBoit cmecu 2,7 r/m®. KoHnenTpamus o30Ha B Boje onpenensiack no FOCT 18301-72.

OCHOBHBIE BBIBOJIBI 10 CPAaBHUTEIBHON 3(()EKTUBHOCTH HHAKTUBAIIMN MHUKPOOPTAHN3MOB Pa3JINYHBIX BU/OB
Ha METAUINYECKUX W TTOJUMEPHBIX TIOBEPXHOCTSIX OBUIN C/IeIaHbl Ha OCHOBAaHHU HEOYOJIMKOBAHHBIX Pa0OT, BHITIOJIHEH-
HBIX aBTOPaMH.

OCHOBHBIE BBIBOIBI IT0 KOPPO3HUH ITOBEPXHOCTEH C/IeaHbl HA OCHOBAaHHUH OIyOJIMKOBAHHBIX PaboT aBTOpOB. Jlomos-
HUTENBHBIN CPaBHUTENBHBIN aHAN3 BIMSHUS 030HA U TUIIOXJIOPUT HOHA Ha KOPPO3UIO HU3KOYTIIEPOANCTON CTAIN BBIION-
HEH Ha aTOMHO-CHJIOBOM MHKPOCKOIIE ¢ aHAJIM30M MIEPOXOBATOCTH U MOTECHIIHAA TIOBEPXHOCTH.
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OcHoBHast YacTb. O30H UMEET BBICOKUI OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIM NOTEHIMAN paBHbIN 2,07 B (ams
cpasuennst y Cl, — 1,36 B, y O2 — 1,23 B), uto stBisieTcsl T/IaBHOM MPUYHHON €T0 aKTHBHOCTH 10 OTHOIICHHUIO K Pa3iind-
HOTO pOJia 3arpsiI3HEHUSIM BOJIbI, BKIIIOYasi LIMpOKUil cnektp Bupycos (SARS-CoV-1, MCoV, HSV-1 u BoHV, HAV,
Poliovirus Type 1), 6axrepwmii (Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus hirae,
Streptococcus, Staphylococcus, Aerococcus u ap.), rpu6os (Microsporum canis, Microsporum gypseum, Trichophyton
rubrum, Trichophyton interdigitale, Candida albicans, Aspergillus brasiliensis).

B pabote [23] ObUIO 1MOKAa3aHO, YTO YPOBEHb OCTaTO4HOrO 030Ha 0,4 MI/m U Bo3zneicTBUE B TeueHHE 4—6 MHH
SIBJIAIOTCS IOCTATOYHOM TapaHTHEH sl ”HAKTHBALUK TOJIMOBUPYCcoB. Kpome Toro, B 1aHHOH paboTe OBLIO BBEAECHO MOHS-
tHe «C-T» — kpuTepus, KOTOPBIA BXOJMT B TaK Ha3bIBaeMbIii 3aKoH Barcona [23]:

|Oglo (No/N) = k'C't/2,303,

rne  Nou N — koHIeHTpauus MUKpoGuIopsl B HauanbHblH (0) 1 TeKymui (t) MOMEHT BpEMEHH;
C — KOHIEHTpAIWsI 030HA B IC3UHUIIPYIONIEM PacTBOpeE;
t — Bpems 00pabOTKH, MUH;
K — xoHCTaHTa CKOPOCTH IICEBAOIICPBOTO MOPSIIKA HHAKTHBALMH MUKPOOPTaHU3Ma 030HOM, JI/(MI* MHH).
Hwoke mpeacTaBieHbl peakiiy 030Ha, MPOUCXOISIINE B IIEIOYHOM U KHUCIOTHOMH cpere.
B menounoii cpene:

03+ 0OH — 0, +HO,, k=40 M1-s71;

O3+ HO;— —> 03 +HO,, k= 2,2'106 M1
HO; + OH™ < Oy + H20, pK =4,8;
O,—+03—> 03 +02,k=1,6 10° M1sT;
03~ +H,0 &> HO + 02+ OH™, k=20-30 M1-s7L:
O3 +HO — 0Oy +HO,, k= 6-10° Mgt
03" +HO — 03+0OH , k=2,510°M1s%;
O3+ HO — HO2+ Oy, k= 3-10° ML,

B xucnotHoii cpene:

O3 O+ Oy
O + H,O — 2HO;
HO + 03— HO + 02, k=1,1-108 M t-s7L;
HO»'+ O3 » HO +20,, k< 10* M 171,

B nactosmee Bpems kputepuii C-T sBngercs obmenpuzHaHHbIM. KoHeuHO, HelocTaTKaMH 030HUPOBAHUS SIBJIS-
©TCs OTCYTCTBUE KOHCEPBUPYIOIIETro 3 dexTa U, CIeqoBaTeIbHO, OMACHOCTD IMOCIEYIONero HHQUINPOBaHUA 00beMa
BoJbl. OntHaKo 11t ObICTPOH 1 3(h(eKTUBHON e3MH(EKINH TTOBEPXHOCTH 030H IIPEACTABIISET NIPEKPACHYIO AIbTEPHATUBY
XIIOPCOJCPIKAIIIM U OPTaHHIESCKIM JC3HH(DHUIINPYIOIINM BEIECTBAM.

[epen MpoeKTUPOBaHUEM YCTAHOBKH JE3MH(EKIUH C UCIIOJIb30BAaHUEM 030Ha HEOOXOUMO BBIJIEIHUTh LIEJIEBbIE
MHKpPOOPTaHU3MBI, KOTOPBIC TPeOyeTCs HHAKTUBHPOBATh HAa TIOBEPXHOCTSX, a TAKXKE OIICHUTH HX TyBCTBUTEIHHOCTH K 030HY,
YTOOBI OMPEICTUTh HEOOXOIMMbIE KOHIIEHTPAIlUU 1 BpeMst 00paboTku. Bee rccieoBanus IOKa3hIBalOT BRICOKYIO A dek-
TUBHOCTBH 030HA B CPAaBHEHUH C XJIOPCOAEPKAIMUMHE Je3NH(PUINPYIOIINMH BEIECTBAMHU.

Heo06xoanmo BbIOpaTh reHepaTop 030Ha, KOTOPBIH MOXKET CO34aBaTh IOCTATOYHOE KOJIMYECTBO 030Ha /1jIst 3 dek-
TUBHOU Ae3uH(peknnu. ['eHepaTopsl 030HA MOTYT OBITh KJIACCH(DHUIMPOBAHEI IT0 Pa3HBIM KPUTEPHSM, BKIFOUYAS TPUHIIHIT
paboThl, Ha3HAUEHHE U THUII TpUMeHeHUs. [Ipn Hcoap30BaHNM 030HA JUISI HACKIIIEHUS BOJBI C LIEIBI0 OCIeyomen
Je3NH(EKINH TI0 IPUHIUITY padOTHl 030HATOP JOJDKEH TeHEPUPOBATh 030H METOIOM KOPOHHBIH. DTOT THIT TeHEPATOPOB
CO3/1aeT 030H IyTeM MPUMEHEHHS MIEKTPUIECKOT0 pa3psiia KHCIOPoa B BO3AyXe WM YUCTOM Kucnopoae. [ eneparopsl,
paboTaromue Ha KHCIOPOAE, Nal0T OOJBIIYI0 KOHIICHTPAIMIO 030HA B Ta30BOM cMecH Ha BeIXoje. B Hamell pabore
MBI [TOKa3aJI1, 4YTO KOHIIEHTpAIUH 030Ha B Bozie 0,5 Mr/11 joctatouHo Juist npoBezenus 3 dexruBHoi ne3nndexuun. [Tpu
9TOM MOTYT HCIOJB30BATHCS KaK MPOMBIIIICHHBIE, TAK U HEOOJBIITIE TeHePaTOPHl, B 3aBHCUMOCTH OT 0OBEMOB HACHIIIIAC-
MoH Bojpl. Taroke 3T0 MOTYT OBITh KaK CTAllMOHAPHBIE CUCTEMBI, TAK M MOOWIIbHBIE, HATIPUMED, ISl Ae3UH(EKIIMI BOJI03a-
OOpHBIX CKBaXKHH H T.II.

[Ipu MpoeKTUPOBAHNHN YCTAHOBOK 10 HACKHIIIEHHUIO BOABI 030HOM HEOOXOANMO 00ECIEYNTh MaKCUMAaIIbHOE ero
TIOTJIONEHHUE WX ITOBTOPHOE HCII0Ib30BAHNE O30HOBO3AYIIHON CMECH C IEJIbI0 MaKCUMaIbHO-3()(heKTUBHOTO UCIIONb-
30BaHM 030HA, TaK KaK OH OTHOCHTCS K BEIIECTBAaM IIEPBOT0O KJacca OMacHOCTH.

Kak BuziHO Ha pucyHke 1, B mpoliecce HaChIIEHHUs ITy3bIPbKH, COJEPKAIINE 030HO-Ta30BYI0 CMECh, UIMEIOT Pa3HbIE
CBOMCTBA B 3aBICUMOCTH OT UX pa3Mepa. B 9acTHOCTH, KpyITHBIE Ty3bIPbKH, H3BECTHBIE KAK MAaKPOIY3BIPEKH, OBICTPO
MIOJTHUMAIOTCSI TIPSIMO K ITOBEPXHOCTH JKUIKOCTH, T'Jie OHM Jonatorcs. [1o cpaBHEHHIO ¢ OOBIYHBIMH OOJBIINMHU ITy3bIPh-
KaMH1, MUKPOITY3bIPEKH 00J1a/1al0T HECKOJIBKUMH HHTEPECHBIMU OCOOCHHOCTSIMH, TAKIMH Kak 0oJjiee T0Jroe HaX0KACHNe
B BOJIHBIX PAacTBOpaXxX M3-3a HU3KOH CKOPOCTH MOABEMA U O0JIbIeH MIIONaAN TPaHHUIbl pa3/ielia ra3->KuaKocTb 1, 4TO
Hanbosee BayKHO, 00pa30BaHNE THAPOKCHIIBHBIX PAIUKAIOB IIPH UX KOJUIATICE, 9TO 00eCIeYnBaeT OKUCIUTEIBHYIO CIIO-
COOHOCTb U JIeNaeT pacTBOPEHUE Ipollie. B yacTHOCTH, TaHHOE CBOWCTBO MUKPOIY3BIPHKOB — BEICOKAsI IIOIIA (b HOBEPX-
HOCTH Ha €AWHHITy 00BheMa — HCIOIBb30BATIOCH JUIS PA3IOKEeHHSI OPTaHWIECKUX 3arpsa3HuTeNed U qe3nHpeKnun Boabsl. Tem
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HE MeHee, OBIJI0 00HApPYKEHO, YTO OHM HECTAOMIBHEI B TCUEHUE ONPEICIICHHOTO IIepHo/ia BpeMeHH (~MUH), MEIJICHHO
MOAHMMASCh K IOBEPXHOCTH )XUAKOCTH. [1y3BIpbKH MEHBIIET0 pa3mMepa, 4eM MHKPOITY3bIPBKH, KJIaCCHULIUPYEMbIS KaK
HaHOIY3bIPbKH, IEMOHCTPUPYIOT IPUMEYATEIbHYIO CTAOMIIBHOCTD, MPUBOJISIIYIO K JIOJITOMY BPEMEHH HAXOX/ICHUS B BOJIE.
HaHoIry3bIpbKH MOTYT OCTaBaThCS CTAOMIBHBIME B BOZHOM PacTBOPE B TEUCHUE JIUTEIHHOTO TIEPHO/Ia BpeMEeHH (HEIeIb)
n3-32 UX HE3HAYUTEIIFHOM IUIaBY4YECTH U IPEBOCXOJHON YCTOHYMBOCTH K KOQJIECHCHIMU. YUUTHIBAs MX YHHKaIbHbBIE Xa-
PaKTEPHUCTHKH, OHH YITy4IIAI0T MaCCOIIEPEHOC M OKHCIUTENBHYIO CIIOCOOHOCTB, TOTOMY YTO IUIOIIAAh KOHTAKTa Ia3/’KUIKOCTh
yBenuuuBaercs. bonee Toro, pacTBOPMMOCTB ra3a 1 XMMHYECKHE PEAKIMU Ha IPaHULIe Pa3ziera ra3->KHIKOCTh 3HAaYUTEIHHO
yiydiaroTes. [1oapIToxuBast, MOXHO CKa3aTh, 4TO ¢ yMEHBIICHHEM pa3Mepa IMy3bIPbKOB YBEIHINBACTCS MacCOIEPEHOC,
YMEHBIIAETCS CKOPOCTh IT0IbeMa ITy3bIPHKOB, YBEINYNBAIOTCSl YCTOMYMBOCTD M DHEPTHS CXJIOTBIBAHUS My3bIPbKa.
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Pucynok 1. — Biausinne pa3mepoB ra3oBbIX My3bIPpbKOB Ha HX CBOICTBA B :KMIKOCTH

Pa3mepsl my3bIpbKOB Ta3a, 00pa3yroUIMXcs IPH UCIIOIB30BAHUN KEPAMUYECKIX a3paToOPOB, COCTABISIIOT 110 5 MM,
U B Clly4ae MOJHSATHS POsi My3bIPHKOB IIPU pa3Mepax 0 3 MM CKOPOCTh BCILIBITHS cOCTaBisieT 10 20 cM/c, 1 pu pazmepax
3-5 MM ocraetcs 20 cm/c. Torga MOXKHO peACTaBUTH rpad) UK 3aBUCHMOCTH BPEMEHH MOJHATHUS MY3BIPHKOB rasa
IO BEICOTE CTOJI0A KUAKOCTH (PHCYHOK 2).
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Pucynok 2. — PacueTHoe BpeMsi MOAHSITHS My3bIPEKOB ra3a B 3aBHCHMOCTH OT HX pa3Mepa H BBICOTHI CJI0SI :KHAKOCTH
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I'paduk mokaskpiBaeT, 4TO MPU 00PaOOTKE BOJBI B CKBAKUHE OTPAHHMYHBAIONIUM (PAKTOPOM IO BPEMCHU SBJISACTCS
BpeMsI TOIHATHSI MMy3bIPHKOB Ta30BOM CMECH AHaMETPOM MeHee 2,5 MM. [[Jis my3bIpbKOB 3TOTO pa3Mepa M BBICOTHI CIIOS
xuarocTa 6oree 150 M moTHOE pasoKeHHe 030Ha MPOMCXOANT IO TOTO, KaK Ta30BbIE My3BIPHKH TOCTUTHYT MTOBEPXHOCTH.
B Takux ciydasx mpejuiaraeTcs MpoBOIUTH 00pab0OTKY B JBa Tama, pa3Aeiiss BRICOTY CTOJI0a )KUIKOCTH Ha IBE YACTH
U HaYMHas 00pabOTKy ¢ HHXKHEH YacTH, 3aTeM Mepexo/isi K 00paboTke BepxHel yactu. Hampumep, Ipu BBICOTE CIIOS
xuakoctu 200 M pekoMeHayeTcs 00padoTaTh CKBaXXHHY CHadajia B (QUIBTPOBOI 30HE, a 3aTeM Ha riyomHe 100 m
OT CTaTUYECKOTO YPOBHS. B 000MX cirydasx mocie mpeKpaiieHus oJaqi 030Ha B CKBAKUHY PEKOMEHAYETCS BBIICPKUBATh
ee 3aKphITOI He MeHee 20 MUHYT /IS TOJTHOW IECTPYKIIMK 030HA M 00SCTICUCHUS IE3NHPEKIMH OT CTATHYSCKOTO YPOBHS
JIO OTOJIOBKA.

Taxoxe BayKHBIM aCIIEKTOM SIBJISIETCS TOT, 9TO IECTPYKIIHI 030HA B BOJIE IPOMCXOINT JOCTATOYHO ObICTpO. [lepron
€ro NoJiypacmaja 3aBUCUT OT TeMIepaTyphl U cocTaBisieT okoyo 20 muH npu Temnepatype Boabl 20 °C. C ToUKH 3peHus
paboTHI C BEMIECTBOM MEPBOTO KJIACCA OMACHOCTH ATO SIBJIIETCS MOJIOKUTEIBHBIM (PAKTOPOM, TaK KaK JOCTATOYHO MPOep-
&KaTh ero B cucteMe okoio 30—40 MuH, 9T0OBI 00eCIeYUTh MOMHYIO AecTpyKIuio. C Ipyroi CTOPOHEI, 3TO 3HAYUTEITHHO
OTPaHUYMBACT €TO MCIOJIh30BAHUE, HAIPUMED, B clydae ne3uH(eKny TpyoonpooaoB. OIHAKO U3BECTHO, YTO MOXKHO
MPOJUTATH TIEPUOJ TIOTypacnana 10 1—2 4acoB, HOJKUCIISISL BOAY, K MPUMEPY, YTICKUCTBIM razoM. Ha pucynke 3 mpen-
CTaBJICHA 3aBUCUMOCTH IECTPYKINH 030Ha 0T BpemeHH npu 20 °C B KOJIOHHE BEICOTON 3 M (HACHIIIIEHUE BOIBI 030HOM
MIPOBOIUIIOCH B CTAIIMOHAPHOM PEXKUME C HIDKHEH 9acTH KOJIOHHBI, BOJa M0JaBaiach U3 BOI03a00PHON CKBaKUHBI).
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Pucynok 3. — JlecTpykiuusi paCTBOPEHHOT0 030HA B BOJIe M0 BHICOTE CTO/I02 )KUIKOCTH

YPaBHCHI/IC KHMHETUKU ACCTPYKIUU IIEPBOIO MOpsAAKa UMECT BU
C= Co‘efkt,

rne  C — KOHIEHTpaIUsI 030HA 110 UCTCUCHUH BPEMEHU t, MI/IT;
Co — HayanbHast KOHIICHTPAIKS 030Ha, MI/J;
Kk — KOHCTaHTa peakinu MepBoro MOPsAKA.
Iepuon nonypacnana paCTBOPEHHOTO 030Ha t1/2 OTPEACISICTCS Kak

t12 = 0,693/k.
Ucnonb3ys ty, = 8,75 MuH 1 Halins 3Hauenue k = 0,0792 MuH, OJTy4MM OKOHYATENLHOE yPABHEHWE, HMEIOILEE BUL;
C = Co-e 00721,

Paznosxenue ra3000pa3HOTO 030HA B pACTBOPEHHOU ()OPME 3aBUCHT OT HECKOIBKHX (paKkTOpoB, BKItouast XI1K,
HAIIMYUE HEOPTaHMYECKUX HOHOB, MIPUPOIY 00pabdaThiBacMOl Cpe/Ibl/TIOBEPXHOCTH, TeMIIepaTypy U pH BobI, U XapakTe-
pHU3YyeTCs CIOKHBIMU PEAKLUSIMH, BOZHUKAIOIIUMU CIIOHTAHHO, YTO MOXKET 3HAUUTEIbHO 3aTPYAHATh OLIEHKY MEXaHU3Ma
JIECTPYKIIMH PACTBOPEHHOTO B BOJIE 030HA.

B xo/1e BBITTOTHEHNS HCCIICIOBAHUH MTOKA3aHO, YTO HPHU JAe3HH(EKIINH HU3KOYTICPOAUCTON CTATH OHA AKTUBHO
KOppOAHpOBalia BO BCeX pacTBopax ¢ pH 7,5 u BeIlie, oTHAKO HanOoJIee CHIIbHAS KOPPO3HsI HAO0Ja1ach B pACTBOPaX
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THIOXJIOPHTA C CaMOii BRICOKO# KoHIeHTpanued. OOpaboTka 030HOM BbI3BaJla 3HAYNUTEIEHO MEHBIIYIO KOPPO3HIO TI0 CpaB-
HEHHUIO ¢ 00pabOTKOW TUIIOXJIIOPUTOM HATPHs MJIHM KaJIbIHs C KOHLIIEHTpalel akTUBHOTO XJiopa Beitie 50 mr/i. Xiopco-
JIeprKalue COSOUHEHUS 3aePKUBAIOTCS B IPOAYKTaxX KOPPO3HH, Ae(eKTax U TpEeIHaxX Iocie Ae3nH(DEKIMOHHOM 00pa-
OOTKHM OBEPXHOCTH TMIIOXJIOPUTOM M, KaK OBIJIO TOKa3aHo, BIUIOT Ha pH 1 moTeHnuan Bobl Ocie MPOMBIBKH. 3axBa-
YEHHBIE XJIOPCOJIepIKAIUE COSAMHEHUSI MOTYT BIUATH Ha KOPPO3UIO CTAIH Tocie ne3nHpeKky. KoinaecTBo BbIIETHB-
IIErocst 1 PacCTBOPUMOTO XKEJIE3a B PACTBOPaX BOJONPOBOIHOM BOABI OBUIO CYHIECTBEHHO HIKe (0Koi0 1%) mo cpaBHe-
HHIO C 00IIEH OKUCIIEHHON MacCOM jkele3a B IJaHHBIX YCIOBHAX SKCIIEPUMEHTA, YTO XOPOIIO COTJIACYETCS ¢ XUMHUUECKIM
MojenpoBaHueM. OneHKa BO3AEHCTBIS Ha XU3HEHHBIHN UK I0Ka3ajia, YTO MCHONIb30BaHHE 030HA OKa3bIBAaeT HAUMEHBIIIEE
HETaTHBHOE BO3/ACHCTBUE HA OKPYXAIOLIYIO CPEY, TOTIa KaK THIOXJIOPUT KaJIbLUs — HAHOOJIbIIEE.

[Ipu npoBeneHny Ae3MH(PEKINN YTIEPOIUCTHIX CTaJIeH C OMMHAKOBOW KOHIICHTpAHEH aKTHBHOTO XJIOpa B HCXO/-
HBIX Je3NHQUIUPYIONINX PACTBOPAX IEKTPOXUMHUYECKHE U3MEPEHUS TOKA3bIBAIOT, YTO HANOOIbIIEE KOPPOSHOHHOE
BO3CHCTBHE HAOIIOJAEeTCs TPH UCTIOJIb30BaHUN PACTBOPOB IMITOXJIOPUTA HATPHsL. TeM He MeHee, BECOBBIE H3MEPEHNUS
JIEMOHCTPHPYIOT, YTO HAMOOJIBIIIAs IOTEPs] MACCHI IPOMCXOJUT B PACTBOPAX TMITOXJIOPHUTA KAIBIIUS, YTO, BO3MOKHO, CBSI3aHO
¢ Oosree BRICOKMMH 3HaYeHUSIMHA pH pacTBOpa rumoxjiopura HaTpus ¥ HEKOTOPOi acCHBanueil MOBEPXHOCTH CTaJIEH.

Jnst HeprkaBeroUIUX CTajel ¢ OAMHAKOBOW KOHLIEHTPALMeH aKTHBHOTO XJIOpa B UCXOIHBIX JAE€3MHQHIUPYIOMINX
pacTBopax HamOoJIbIlIee KOPPOSHMOHHOE BO3/ICHCTBIE TOKE MPOSIBISIETCS IPH MCIIOIb30BAaHUU PACTBOPOB THUIIOXJIOPUTA
HaTpUA U TUNIOXJIOPpUTA KaJIblHsA, a TAKXKC XHOpHOﬁ HU3BCCTH. Han6onb1uee BBIMBIBAHUC DJICMCHTOB U HaI/I6OJ'H>IlII/IC ImoKa-
3aTeNy NIEPOXOBATOCTH BHI3BIBAIOT PACTBOPHI THIIOXJIOPHUTA Kabliksl. D) (HEKTUBHOCTH HACHIIIEHHOTO PacTBOPA 030Ha,
HU3MepeHHas 3JIeKTPOXUMHUYECKUMHU NOKa3aTeIsIMH, MPUOIIKAeTCs K MUThEBOM BOJIE, IPH 3TOM TOKH KOPPO3HHU B pac-
TBOpE 030HA OKa3bIBAIOTCS HUXKE, UeM B BoJe. [ HeprkaBeroLUX cTallell HCII0Nb30BaHIE HACHIICHHON 030HOM BOJIbI
HE NIPUBOJUT K BEIMBIBAHHIO JIEMEHTOB, YTO OIPEJIETIEHO ONTHKO-3MHUCCHOHHOM CIIEKTPOMETPHEH C HHAYKTHBHO-CBSI3aHHON
IUIA3MOH | JIENAeT PACTBOPEHHBIN 030H B BOJIE MEPCIEKTHBHBIM JE3HHPHINPYIONIIM BEIIECTBOM.

[Nomy4eHHbIe pe3yabTaThl 3EKTPOXUMHIECKHUX MCCIEIOBAHUH TOATBEPKIAIOT, YTO B MPOLIECCE NE3MHPEKIINH 030H
OKa3bIBAaCT MEHBIIICE KOPPO3HOHHOE BO3IEHCTBHE ITO CPABHEHHIO C PACTBOPAMHM THITOXJIOPUTOB. JTO OOBSCHACTCS TEM, UTO
030H 00pa3yeT 04eHb TOHKUH ¥ INIOTHBIH CIION MPOIYKTOB KOPPO3HH, YTO B CBOIO OUEPE/Ih CIIOCOOCTBYET CHIKCHHUIO KOP-
PO3HUH CTaJIN 1T0 CPABHEHHUIO C PACTBOPAMH THIIOXJIOPHTOB.

Tpa[[HHHOHHLIﬁ MEXaHU3M KOPPO3UHN CTAJIN MOXKET OBITh MMPOACMOHCTPUPOBAH CICAYIOIIUMU PEAKIUAMU.

AHOJHAs peakuus:

2Fe + O, + 2H,0 — 2Fe?* + 40H™ — 2Fe(OH),.
Taxum 06pa3oM, MOT'YT 00pa30BbIBAThCS Pa3IMYHbIE BUBI KEIE30COAEPKALINX OCAIKOB!

4Fe(OH); + O — 2H,0 + 2Fe;03-H20;
ZFG(OH)z +H,O+% 0, — ZFC(OH)s;
ZFG(OH)3 + O, — 2Fe;03:3H,0 + 2H,0.

KatonHas peakuus:
0O, + 2H,0 + 46~ — 40H".

OO6pazoBanue p>kaBUNHBI (OKHCIIEH JKene3a) Ha IOBEPXHOCTH CTAIM MOXKET CO3/1aTh CJION, KOTOPBIH YaCTHYHO
npersTeTByeT 1u(dy3nu OKUCIUTENS K TIOBEPXHOCTH METAIIA, TAKMM 00pa3oM OrpaHHUUMBas mporecc Koppo3nu. OqHaKo
B IIEJIOYHBIX CpeJjaX HOHBI THIIOXJIOPUTA MOTYT B3aUMO/IEHCTBOBATh C 00Pa30BaBIINMCS CIIOEM PIKABUMHBI U CIIOCO0-
CTBOBATh €T0 PACTBOPEHUIO. DTO SIBIIEHUE YaCTO HA3BIBACTCS «aKTHBALMEH KOPPO3UM UIIH «PACTBOPEHUEM PIKAaBUMHBD)
U IIPOUCXOAUT B pe3yibTaTe 00pa3oBaHUs KOMIUIEKCOB C HOHAMH MeTallla B LIEJIOYHOH cpefe

2Fe(OH); + 3CIO™ + 40H™ — 2Fe02 + 3CI + 5H,0.

CrenoBarenbHO, B KOHTEKCTE A€3MH(EKIUH HCI0Ib30BaHUE PACTBOPOB I'MIIOXJIOPUTOB MOXKET COMPOBOXKIATHCS
aKTHBAIMEil KOPPO3UH, BO3/ACICTBYS Ha 3aLUTHBINA CIOH p>KaBUMHBI M CIIOCOOCTBYS €r0 PaCTBOPEHHIO. JTO OJIHA U3 IPUIHH,
0 KOTOPOH 030H, CO3AI0IUI TOHKUI U TIOTHBIN CJION IPOJYKTOB KOPPO3HH, MOKET NPEANOYTUTEIBHO UCIIOIB30BAThCS
JUTs 1e3UH(EKINH C LEeNIbI0 MUHUMHU3AINH KOPPO3HOHHBIX 3 (DEKTOB.

B HeliTpanbHOit cpene GeppaTbl MEUIEHHO pas3JiararoTcs

2Fe04% + 10H,0 — 4Fe(OH)3 + 30, + 80H".
TaK)KG MOXKET 6BITB IpeAJIOKECHA psiMas peakiusd Kejie3a ¢ HOHaMU I'HIIOXJIOpUTa:
Fe + 2ClO™ + 2H;0 — [Fe(OH)4]~ + Cla.

KauecTBeHHBIH aHAJIN3 MPUCYTCTBUS HOHOB JKelle3a B pacTBOPAX Mocyie 06paboTKU GbLT MOTBEPKIEH ATOMHO -
a0bCOpOIMOHHON CIIEKTPOCKOMUEH KUIKOH (Pa3bl.

TaxKke clieflyeT OTMETUTD, 4To Ipu pH Bhille, YeM HelftpasibHas, Fe3* B pacTBopax MOXET HaXOAUThCA B hopMe
MoHO- u auruapoxkomiiexcos [(H20)sFe(OH)]?* u [(H20)sFe(OH),]*. Tlpu xonuentpauusax Fe3* 6onee uem 103 momp-ort
MOT'yT 00pa30BbIBaThCA Takue npoaykThl kak [(H20)sFe-(OH)z-Fe(H20)4]** u [(H20)sFe-(OH),-Fe(H20)s]**.
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ITo uH(pOpMAaNKKU 0 BO3JCHCTBUH 030HA, IO MOJICKYJIBI a0COPOUPYIOTCS HA TIOBEPXHOCTH CTAJIH, TIOCJIE YEro Mpo-
HCXOJIUT UX PA3I0KCHUE HA MOJICKYJTy KUCIOPOJIa M KHCIOPOIHBINA pajrKail. ITOT MPOIECC IPUBOIUT K GOPMUPOBAHUIO
TOHKOH TUICHKHU P>KaBYMHBL. JTO OTIMYACTCS OT MEXaHU3Ma ACUCTBHUS THITOXJIOPUTOB, KOTOPHIE, KAK YIIOMHHAIOCH paHee,
MOTYT BBI3BIBAaTh PACTBOPEHHE CIIOS PIKaBUMHEL.

[psiMoe okuCIeHHUE Kesle3a HermocpeAcTBeHHO 10 FeyOs:

4Fe + 403 — 2Fe,03 + 30,.
My yyacTue 030Ha IpU OKMCIeHuu Fe?*:
2Fe? + O3+ 5H,0 — 2FC(OH)3 + O, + 4H*.

Psan npoBeieHHBIX HAMU UCCIIEJOBAaHUN TIPU MCIIONB30BAHUY PA3JIMUHBIX THIIOB CTaH MOKA3bIBAET, YTO UCIIONb30-
BaHUE 030HA JUIS Je3nH(EKIMU TOBEPXHOCTEH BBI3BIBACT B 3,5 1 Oosiee pa3 MEHbIIIe KOPPO3HUHU B CPABHEHHUH C PaCTBOPaMHU
TUIIOXJIOPUTOB.

B xauecTBe HarIsAHOTO pUMeEpPa NPEICTaBUM U3MEHEHHUE IIEPOXOBATOCTU TOBEPXHOCTH HUZKOYTJIEPOIUCTON
cranu npu 20-MUHYTHO#T 00pa0b0OTKe pacTBOPOM 030Ha B BOZIE KOHIEHTparueil 1 Mr/in u 1-MuHyTHOM 00paboTKe pacTBOpOM
THIIOXJIOPUTA HATpHs C KOHLEHTparued 150 Mr/i1 no akTuBHOMY XJopy (pucyHOK 4, Tadbnuna 1). Pe3ynbTarsl mosry4eHs!
Ha aTOMHO-CHJIOBOM MHKPOCKOTIE.

a) — 20 MEUHYT B BOJONIPOBO/IHOI Bosie; §) — 1 MuHyTa B pacTBope runoxJjoputa Hatpus (150 mr/i);
B) — 20 MUHYT B HacblleHHo¥ (1 Mr/i1) 030HOM Boae. Pazmep uzodpakenust 1x1 Mmxm

PucyHok 4. — I3MeHeHHe LIEPOXOBATOCTH NOBEPXHOCTH HU3KOYIJIEPOAUCTOM CTAJIM NPU 006padoTKe

Tabmuna 1. — MI3MeHeHue mepoxoBaTOCTH MOBEPXHOCTH HU3KOYTJIEPOAUCTOM cTaimy Ipu 0OpadoTke: 20 MUHYT
B BOJIOIIPOBOJIHOH Boze, 1 MuHyTa B pactBope runoxioputa Hatpus (150 mr/m) n 20 MuHyT B HackineHHoH (1 mr/m)
030HOM BOJZIE

IapameTp Cranb ClO— agqOs
Tlorennuan, MB -4254+2 -69+8 -22343
[IlepoxoBaTOCTh, HM 1,65 25,4 2,7

B pabote [24] noka3aHo, YTO cpely MPOaHAIN3UPOBAHHBIX AC3NH(PUIMPYIOMNX BEIIECTB HHTErPajibHAs OLEHKA
BO3JCHCTBUS Ha OKPYKAIOIIYIO CPEIy YMEHBIIAETCA B PNy TMIOXJIOPHUT KablMs > XJIOPHAs U3BECTh > THHOXJIOPUT
HaTpus > pacTBOp 030HA B Boje. Ha cTaany nomydyenus ne3snHGUIUPYIOMNX BEIECTB HAMOOIIbIIIEe BO3/ICHCTBHE Ha OKPY-
MKAIOIIYIO Cpey OKa3bIBAIOT IPOM3BOJICTBA THITOXJIOPUTA KAJIBIUA U XJIOpHOH M3BecTH. OCHOBHBIM HEJIOCTATKOM BCEX
XJIOpCOJIEPIKAIIUX Je3MHPUINPYIOLIUX BELIECTB SBISETCS HEOOX0AUMOCTb 00€33apaknBaHusi 0TpabOTaHHBIX PACTBOPOB
U MIPOBEJICHUS HECKOJIBKUX MPOMBIBOK 00pabaThIBaeMBbIX IIOBEPXHOCTEH. ECIN MOIHOCTBIO yUUTHIBATh PEKOMEHJAIINN
IO TIpoIIeAype Ae3UH(DEKIINI COOPYKEHUH BOJOCHA0KEHNS, TO HCTIOIb30BAHIE 030HA UMEET CPaBHUMBIE 3aTPaThI C XJIOP-
COJepIKaIMHU 1e3UH(DUINPYIOINMH BEIIECTBAMH.

3akiioueHue. B pesynbrate mpoBeneHUs HCCIEI0BAaHUN MOXKHO CHEIATh CIIEIYOIINE BEIBOABIL:

— Ul HOJATOTOBKH BOJIHBIX PACTBOPOB 030HA JOCTATOYHO MCITOJIB30BaHM I TEHEPATOPOB 030HA, pabOTAIOINX
Ha BO3/YXE;

— IIpY MCHOJIB30BaHUH 030HA IS IE3MH(EKIINH JKeIaTeIbHO IT0JydeHHEe MUKPO- ¥ HAHOITY3BbIPHKOB;

— TIepuoj MoJTypaciajia 030Ha COCTABIAET 0KoJo 20 MUH, 4TO TocTaToYHO /It 61m3koit k 100% sddekruBroCTH
WHAKTUBALMH U MOCIEAYIOIEH ITOJTHOM caMOAEeCTPYKIIMH OCTATOYHOTO 030HA, YTO UCKIIIOYAeT HE0OXOJUMOCTh €T0 J0-
MOJTHUTEIBHOTO PA3JI0KEHUS (TEPMUUYECKOTO MIIH KaTaTUTHIECKOT0);

— 3¢ ¢dexkTHBHOCTS 030HA JUI HHAKTUBALIMY MUKPOOPTaHU3MOB Ha METAIUIMYECKHUX ¥ OJMMEPHBIX IOBEPXHOCTSX
B COTHU pa3 BBIIIE, Y€M IIPU HCIOIb30BAHUHU THIIOXJIOPHUTOB;
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— 32 CYEeT BBICOKOH 3()(EKTHUBHOCTH MHAKTHBALUM MHKPOOPTaHI3MOB Ha MMOBEPXHOCTSAX TPeOyeMoe BpeMsl JIe3HH-
(eKIMU CUITBHO CHIKACTCS, YTO MPHUBOIUT K 3HAUYUTEIEHO MEHBIIIEMY KOPPO3HMOHHOMY BO3JICHCTBHIO HA MaTCPHAIIBI MO-
BepxHOCTeH (0T 3,5 pa3 u BHIIIE);

— 3KOHOMHUYECKHE TIOKA3aTeIIM HCIIOIB30BAHUS 030HA CPABHUMBI C HCIIOJIB30BAHUEM XJIOPCOICPIKAIIUX PearcH-
TOB, HO IIPH 3TOM JKOJIOTUYECKHUE TIOKA3aTEIIN HCIIOIb30BAHUS 030HA 3HAYUTEIIHHO HUXKE.

Pabota BeimonHeHa npu nmoanepkke I'TIHU «Xumudeckue mpormecchl, peareHThl M TEXHOJIOTHH, OHOPETYIATOPHI
1 OmooprxumMus», 3amanms 2.1.02 «CopOunoHHbIe, KaTAINTHIECKHEe N MeMOpaHHbIe MaTepHalIbl U BOJOOYHUCTKH U BOJIO-
noarotoBku», HUP 5 «®u3nko-XxuMU4ecKrue OCHOBBI KOPPO3UU MATEPHAJIOB B IC3MHGUITUPYIONINX Cpeax U pa3padoTka
9KOJIOTHYHBIX U BBICOKOA((EKTUBHBIX cI0c000B Ae3mHpekunm» (2021-2023 rT.).
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ANALYSIS OF TECHNICAL ASPECTS OF DISINFECTION OF SURFACES
WITH AQUEOUS SOLUTIONS OF OZONE AND SODIUM HYPOCHLORITE

A. POSPELOV?Y, M. KOMAROV?, N. KOROB®, A. KHOTKO?
(9 Belarusian State Technological University, Minsk,
4 Belarusian State College of Construction Materials Industry,
Branch of the educational institution «Belarusian State Technological University», Minsk)

Aqueous solutions of ozone represent a promising alternative to chlorine-containing disinfectants, which has been
confirmed by previous studies. Disinfection of surfaces, unlike bulk water, remains a poorly understood area. The article
discusses the technical aspects of the use of ozone and hypochlorites, including ozone generation, dissolution in water,
parameter control, ozone destruction, microbial inactivation efficiency and safety. The study results point to the benefits
of using ozone. The formation of micro and nanobubbles during disinfection with ozone is also important. The ozone half-life
of 20 minutes ensures high efficiency of inactivation of microorganisms and no need for subsequent destruction of residual
ozone. Comparison with hypochlorites shows the significant superiority of ozone in inactivating microorganisms on various
surfaces. This allows you to reduce disinfection time and reduce corrosion of materials. The economic indicators of using
ozone are comparable to chlorine-containing reagents, while the environmental characteristics of ozone are much better.
The study highlights the technical and environmental feasibility of using ozone to disinfect surfaces, providing important
data for the development of appropriate technologies.

Keywords: surface disinfection, technical aspects, ozone dissolution, ozone destruction, inactivation.
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