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BJUSHUE TIJIASMEHHOH OBPABOTKHM BOJIOKHHUCTBIX MATEPHAJIOB
HA UX MOJUPUKALIUIO HAHOYACTHLAMU CEPEBPA

Knrouesvie cnosa: Hanoqacmuua cepe6pa, 60JI0KHO, NaA3MeHHAA Moduqbukauuﬂ

Jis mooughuxayuu noIUNpoOnUNEeHO08020 B0NOKHA,

UCNONL3YeMO20 8 PUALMPYIOWUX MAMEPUanax, NnpUMeHsIU

KOMLOUOHBIN pacmeop Hanouacmuy cepebpa. IIlnazmennas moougurayus oN0OKHA 00 U NOCAE NPORUMKU NO360ISEM

noayyums nOJAUNPONUIEHO6ble 60JI0KHA C ahnmucenmudyecKumu U UOHUSUPYIOWUMU ceoﬁcmew\m,

a makoice

obecneuusaem ycmoﬁqueoe 3aKpenjienue Hanovacmuy cepe6pa Ha noeepxnHocmu HUmu.
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For modification of polypropylene fiber, which is used in the filter materials, used colloidal solution of silver
nanoparticles. Plasma modification of fiber (before and after impregnation with a solution of silver) allows
polypropylene fibers with antiseptic and ionizing properties, and provides a stable binding of silver nanoparticles on

the surface of the filament.

B mocnemrme rompl Bce Ooliee aKTyalbHBIM

CTaHOBHUTCS  BOIPOC O MOAWU(HKAIIMK  BOJIOKOH,
UCIIOJIB3YEeMbIX Ul W3TOTOBIICHUSI  (DUIIBTPYIOLIMX
MaTepualioB, KOTOpble OBl o00Jagam HE TOJIBKO

OYHIIAOIIEH CIIOCOOHOCTHIO, HO M aHTUCENITHYECKUMH U
HOHU3UPYOIUMU CBOMCTBaMHU. OnHum ]
TMECPCIICKTUBHBIX HaHpaBJ’IeHI/lﬁ SABJIACTCS HCIIOJIb30BaHUEC
HaHouacTtull cepedpa [1]. Cepebpo paccmaTpuBaeTcst Kak
MHKPODJIEMEHT, HEOOXOAMMBIH I8  HOPMAaJbHOTO
(hYHKIIMOHMPOBaHHS BHYTPEHHHX OPraHOB M CHUCTEM, a
TaKKe KaK MOIITHOE CPEJICTBO, ITOBBIIIAIONIEE HIMMYHUTET
W aKTHBHO BO3JCUCTBYIOIIEE Ha OOJE3HETBOPHBIC
Oaxtepun u BupycH [2]. B kormentpamun 0,05 — 0, 1mMr/n
cepeOpo OKa3bIBaCT OMOJIAKMBAOIIEE BO3MCHCTBHE Ha
KpOBb W ONaroTBOpHO BIMSET Ha IPOTEKaHUE
(hU3HMONOTHUECKUX TPOIIECCOB B opranusMe. KommonaHoe
HaHocepedpo - MPOIYKT, cocTosAmuit u3
MHKPOCKOIIMYECKUX HAHOYACTHIl cepedpa, B3BELICHHBIX
B JIEMUHEPAIN30BAaHHONH W JIEMOHU3MPOBAHHOW BOJE.
OTOT MNPOIYKT IIPOM3BOJUTCS  DJIEKTPOIUTHYECKUM
merozoM. KomtonaHoe cepedpo siBisercs: 0e30macHbIM 1
CaMbIM MOIIIHBIM JJIsl OpraHM3Ma YeJI0BeKa HaTypalbHBIM
aHTHCENTHKOM, mojaBiromuM Ooiee 700 BuIOB
0O0JIe3HETBOPHBIX MHKPOOPTAHU3MOB, CPEAd KOTOPBIX
CTa(DUIIOKOKKH, CTPENTOKOKKH, OaKTepWH IH3EHTEPHH,
OptomHOTO TH(a. B HaHOpasMepHOM JHanazoHe
MPaKTUYECKU JII000H MaTepual MpOsBISIET YHUKAIbHbBIC
cBoiicTBa. TUMHMYHBIE HAHOYACTHUIBI cepedpa HMEIOT
pa3Mepsl 25 HM. OHM MMEIOT Ype3BBIYAWHO OOJIBIIYIO
YIENbHYIO IUIOI@b IOBEPXHOCTH, 4YTO YBEJIMYHMBAET
o0J1acTh KOHTaKTa cepedpa ¢ OaKTepusiMU MM BUPYCaMH,
3HAYUTENBHO YiTy4llasg ero OaKTepUIuIHBIE AEHCTBHS.

Takum oOpazoM, mpuMeHeHHEe cepeOpa B  BHIC
HAHOYACTHI] TIO3BOJISIET B COTHM pa3  CHHU3UTH
KOHLICHTPAIIMIO ~ cepedpa C  COXpaHGHHEM  BceX
OaKTEepULIIIHBIX CBOMCTB.

CywecTByIomye  TPaJUIMOHHBIE  METOIbI

XUMHYECKOr0 ¥ (PM3UYECKOTr0 BHEIPEHUS! YaCTHII
cepebpa B nonumpomnieHosbie (I1I1) BogokHa, KOTOpBIE
MO3BOJIIIOT HM3TOTOBUTH (DMIIBTPYIOLIMIA MaTepuasl ¢
AHTUCCIITUYCCKUMU CBOﬁCTBaMH, OIHaKO L[eHOBOﬁ
CErMEHT TOTOBOM npoaAykKounu 1MOpu 3TOM  CHJIBHO
Bo3pacraer. CleoBaTeNbHO, Ha CETOMHAIIHUNA JICHh HE
CYIIECTBYET YKOHOMHYECKH BBITOJHOW M SKOJOTHYCCKU
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0e30macHOil TEXHOJOTHH, TIO3BOJISIONICH YCTOWYHUBO
3aKpelMTh HAHOYACTHUIEI cepedpa Ha IMOBEPXHOCTH
TOTOBBIX BOJIOKHUCTBIX MaTepUaJIOB.

Tt momudukaimu MHOrodminamentHoro ITIT
BOJIOKHA, HCIIOJIb3YEMOro B (PHIIBTPYIOIIMX MarepHaniax,
C LEeJNbI0 MPUAAHUS €My HOBBIX AHTHCENTHYECKUX MU
MOHU3UPYIOLMX CBOWCTB HPUMEHSJIM  KOJUIOMIHBII
pactBop  HaHoWacTHMIl  cepeOpa  «Agbuon-2» ¢
KoHueHTpanuei yactunl 10 mr/i1. o nmomy4eHHBIM panee
pesyapraram anst Il mnenounod wutu [3] mocne

00pabOTKM  HEPAaBHOBECHOH  HHU3KOTEMIEpaTypHOH
Ia3Moi (HHTTI), HCTIONTb30BAIH Haunbosee
ruapoIbHEIA  pexuM  BbICOKodacToTHOW  (BY)

o0pabotku B apronooii mmazme (Ua = 3,5 kB; Ja = 0,4
A; P =26,6 TTa; G = 0,04 r/c, T = 240 ¢), B KOTOpOM
obpabarpiBaii 1[I  BOJOKHO I  IOBBIIICHHUS
CMa4MBaeMOCTH ero MOBEPXHOCTH  PacTBOPOM
HaHouactun. Cpena MHEpPTHOro rasza BblOpaHa s
MUHHUMH3AOUKA [OPOHECCOB XHMMHYECKOI'O TpaBJICHUA,
OKWCIICHUsT WM a30THpoBaHus noBepxHoctn 111
BOJIOKOH.

Ha puc. 1, 2 mnpencraBieHsl H300pakeHHsS
tororpadru nmosepxaoctd I1I1 BomoKHA, MOMyYeHHBIE C
TTOMOIITHIO ATOMHOM CHII0BOM MHKpocKorun (ACM).

JIJIst OTIeHKH CTETIeH: 3aKpeTUIeHNs] HAaHOYaCTHI]
cepeOpa Ha TOBEPXHOCTH BOJOKOH M  BBIOOpA
ONTHUMAJbHONH METOAWKH MOAWU(DHKAIMY, [TPOBOIUIIH
MIPONUTKY HCXOMHBIX U oOpaboranubix HHTII mma3zmoit
IIII BOJNOKOH KOJUIOMAHBIM PAcTBOPOM IO TpPEM
BapuaHTaM [4,5]:

Bapuanr 1: axtuBanus III1 Bomoxkon HHTII,
MPONKTKA  KOJUIOMJHBIM  PacTBOPOM  HAHOYACTHI]
cepeOpa.

Bapuanr 2: axtuauus III1 Bonmoxkon HHTII,
MPONHUTKA  KOJJIOMIHBIM  pacTBOPOM  HAaHOYACTHI]
cepebpa; mosropHas BUE o0pabotka.

Bapumanr 3: npommtka  IIIT
KOJUIOMIHBIM PacTBOPOM HAHOYACTHII cepedpa.

Cornmacio ACM  u300pakeHHsIM, TOmorpaduu
noBepxHoctu  IIII  BomokHa  (puc. 1, 2)
CBUJCTEINBCTBYIOT, 4YTO Yy oO0pa3na, NpoIIeIero
JBOMHYIO IJIa3MEHHYIO 00paboTky (oOpasem 0), Ha
MIOBEPXHOCTH T10CJIC POMBIBKM OCTAFOTCSI HAHOYACTHUIIBI
cepebpa (40 — 150 aMm).

BOJIOKOH



Puc. 1 - ACM wm3o0paxkenuss Tomorpapuu
nosepxHoctu IIII BoJioKHA 70 NpPOMBIBKHU (CjIeBa) U
mocje MNPOMBIBKM (cmpaBa): a —  BOJIOKHO,
o0pafdoTranHoe mno Bapuanty 1; 6 — BOJIOKHO,
o0paf0oTaHHOe 10 BapHaHTY 2; B — BOJIOKHO,

o0paboTaHHOe 1O BapuaHTY 3
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Puc. 2 - Pacnpenenenue yactun mo pasmepam (1o
BbIcOTe YacTul) HAa noBepxHoctH IIII BosioKOH mocae
NpoMbIBKH (10 OCH OPAWMHAT — JOJA YACTHII
ompeeIeHHOI0  pa3Mepa): a —  BOJIOKHO,
odpadoranHoe BY mnia3moii mo Bapuanty 1; ©
BOJIOKHO, Npoleauniee 00padoTKy Mo BApUaHTy 2; B —
BOJIOKHO, MOTM(UIHPOBAHHOE 110 BAPUAHTY 3

Iomyuenue HaWITy4IIero pe3ynbraTa
pacmpenielieHusl 4acTull 10 pa3MepaM Ha IMOBEPXHOCTH
IIII BONOKOH, MNpoUIENIIMX JBOMHYIO IUIA3MEHHYIO
00paboTKy, MOXXHO MPEAMOJIOKHUTEIBHO OOBICHUTH
CJIETYFOIIUM.

BombGapaupoBka mosepxHoctn III1  BojokHa
MOHaMH  IIIa3MOOOpa3yIolIero rasa, CKOpee BCero,
HPUBOJUT K HU3KOHEPreTHIECKOU HMOHHOH
UMIUIQHTaMu.  BepostHO, 4ro B pe3ynbTare
OOMOApIMPOBKM HI3KOPHEPTeTUIECKIMA HWOHAMH Ha
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noBepxHocTu IIII BOJIOKOH MPOUCXOIUT 3aXOPOHEHHE
aTOMOB IUIA3MOOOPA3yIOIIEr0 ra3a B MOBEPXHOCTHOM
HaHoClloe, TJIyOMHAa KOTOpOro, TIO  pe3yJbraram
MAaTEMAaTHYCCKOIro MOJACINPOBaHMsA, IPOBCACHHOIO B
rimaBe 2, cocraBiser 10 43 HM. OOpa3oBaHME HMOHHBIX
TPEKOB IPUBOAMT K (DOPMHUPOBAHUIO HAHOIIOP, 32 CUET
4ero M3MeHsiercsi cBoOoaHast sHeprust nosepxuoctu 111
BOJIOKOH, U TIOBBIIIAETCS MX TUIPO(UIBLHOCTE. B cBsI3M C
9TUM, MOXXHO MOJaratb, 4TO B PE3yJIbTaTe MPOIHUTKH
BOJIOKOH  KOJUIOMZHBIM  pacTBOPOM,  HAHOYACTHUIIBI
cepeOpa TPOHMKAIOT B HAHOMOPEL, (opMHUpyeMEIe
HMOHHBIMH TpekamMu. OJHOBPEMEHHO, 3TO MPUBOAUT K
CBSI3bIBAHMIO JIONTOXKMBYIINX CBOOOJHBIX DPaANKAaJIOB,
4qTo MNpEermATCTBYET  OKHUCJIMUTCIIBHBIM  IIpoHeccaM B
noBepxHocTHOM cioe [III BojokoH. AHamorom mnpu
O6’bﬂCHeHI/II/I MIPUBEACHHOTO BBILIIC MEXaHu3Ma
Bozaeiicteuss HHTII, mociyxwuino omnucaHue mpouecca
BO3JICHCTBUM  BBICOKOIPHEPI€THMUYECKMX  HOHOB  Ha
MaTepHaibl, TJe, CKOpee BCEro, OCHOBHBIM OTJIMYHEM
SIBIISIETCS TITyOMHA MOTU(DHIUPYEMOTO CIOSI.

I[Ipu moBTOpHON 00pabOTKE MPONMUTAHHBIX
BOJIOKOH  HH3KOJHEPIeTHYECKHE  HWOHBI  IUIa3MBI,
YCKOPSIACh B CJIO€ MOJIOKUTEIBHOTO 3apsiia, (GOPMUPYIOT
motok ¢ »Heprued mo 100 3B wu, BO-TEPBBIX, MOTYT
BOMBAaTP  HAHOYACTHIIBI B  Ooilee  IIIyOMHHBIE
TMOBECPXHOCTHLIC CJIOH oJmmMmepa, a BO-BTOPBIX,
CIIOCOOCTBOBaTh 0OPa30BaHMIO CBOOOIHBIX PaJMKAJIOB,
u, CIIe/IOBATENBHO, HONEepeYHbIX  CBsi3ed u
MOBEPXHOCTHOM CETKHM, 3a CYET 4Yero IPOUCXOINT
yCTOIUMBOE 3aKperuieHne HaHodacTuil B HaHociyoe [1I1
BOJIOKOH.

Hcxonss w3  MONy4YeHHBIX  pe3YIbTaToOB,
TpeayiaraeTcsi HoBasg Meronuka s Momudukarm [T
BOJIOKOH  HAHOYACTHIIAMH  cepebpa,  BKIIOYAIONIas
00paboTKy BOJIOKOH IJ1a3MOH BYE-pa3psna

TIOHIKEHHOTO JaBjeHus B pexxume Ua = 3,5 kB; Ja= 0,4
A; P = 26,6 Tla; GAr = 0,04 r/c; t© = 240 ¢, npomuTKy
TUTa3MOAKTUBHUPOBAHHBIX BOJIOKOH KOJIJIOUJHBIM
pacTBopoM  HaHowacTull cepebpa «Agbuon-2» u
MOBTOpHYIO 00pabotky BYE-pazpsnom, B TOoM ke
pexume. OOpaboTka BOJOKOH IO JaHHOW METOJHKE
11o3BoJIsteT nosrydnTh [1I1 BoslOKHa ¢ aHTHCENTHYECKHMMH
U HOHM3UPYIOILMMH CBOWCTBAMM, C YCTOHYMBBIM
3aKperUieHHeM HaHOYaCTHII cepedpa Ha moBepxHocTH [111
HUTH, 0€3 arioMepany, B HAaHOPa3MEPHOM Hala3oHe
30-100aMm, 4Yro wmeeT Oonbloe 3HAYEHHWE TIPU
W3TOTOBJIEHUH W3 HUX (MIBTPYIOLIMX MATEPHANIOB UL
OYHCTKHU BOJIBL.

Hayunvie  uccnedosanuss  nposedenvt  npu
¢unancosoti  noodepoicke  eocydapcmea 6 Juye
Munobpuayku Poccuu (Coenawenue Ne
14.B37.21.0731).
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