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YK 687.053 CVIIPYH H.II., bPUYKA C.A.

KuiBcbkuii HallioHAIBHUI YHIBEpPCUTET TEXHOJIOTIH Ta Tn3aiiHy

O®OPMYBAHHSA HAHOPO3MIPHUX YACTHHOK CPIBJIA
B HETKAHUX INOJIOTHAX JJIS1 PAHOBHUX ITOKPUTTIB
HA BA3I HIOBKOBUX BOJIOKOH

Mema. Busnayumu ymoeu ma 0coOIu8ocmi Gopmy6anHs HAHOYACMUHOK cpibna 8
HemKAaHUux NoIOMHAX O PAHOBUX NOKPUMMIE Ha 0a3i WOBKOBUX B0JIOKOH Npu ix exobe3neumil
00po6YI 60OHUMU PO3UUHAMU HIMpamy cpidaa.

Memoouka. 3acmocosani cyuacHi memoou @i3uKo-XimMiuno2o aHanizy O OOCAIONCEHHS
CMpPYKMypu HaHOMOOUDIKOBAHUX ULOBKOBUX BOJOKOH.

Pesynomamu. 3 euxopucmaumHam memoodié eHepeoOUCNepCiliHo20 CNeKmpOCKONIYHO20
ximiunoeo awnanizy, HCK-TI cnexmpockonii, yabmpaghionemogoi cnexmpogomomempii ma
iHppauepsoHoi cnekmpocKonii npoedeHo OOCHIONCEHHS CMPYKMYpU I NOBEPXHesUX 3MIH 6
B0JI0OKHAX WOBKY, 00pOOIeHUX HAHONpenapamamu cpioaa.

Haykosea Hoeusna. 3a ekoOe3neyHow MmemoouKor npoeeoeHo 00pOoOKY HAHOCPIOIOM
ULOBKOBUX 8OJIOKOH 1 BUSHAYEHO CIPYKMYPY OMPUMAHUX MAMepianie

Ilpakmuuna 3nauumicms. Ompumano cpidIOBMICHUL UOBKOBUL BONOKHUCTMUL HEMKAHUU
mamepian 01 BUKOPUCMAHHA 8 AKOCMI OaKmepuyuoHoi meKCmuibHoi OCHO8U Ol PAHOBUX
NOKpummis.

Knwuoei cnoea: panose nokpumms, wo08Ko8i 80J10KHA, HAHOYACMUHKU CpiOaa

Hertkani BonokHUCTI Marepianu Ha 0a3l HATypaJIbHOI CHPOBHHU 3apa3 B CBITI IIMPOKO
BUKOPHCTOBYIOTHCSI Y BHPOOHMIITBI OCHOB Ui MEIUYHUX MMOB’s30K i1 miaactupiB [1]. IMutanus
HaJaHHA M aHTHOAKTepiaTbHUX BIACTHBOCTEH €KOOE3MEUYHUM CIIOCOOOM € aKTyaJbHOIO 3aa4ero.
Cpibi0 3maBHA BUKOPUCTOBYBAJIOCA [JIi OIOMEIMYHHUX 3aCTOCYBaHb Ta IHIIUX TPOIECIB
eKOJIOT1YHOT Je3iH(eKIil. AKTUBHE BUKOPUCTAaHHS HAHOKOMITO3UTIB Cpi0ia Ijsl MPOCOYCHHS
TEeKCTHJII0O OOYMOBJICHO 3HAaUHMMHU 1 He3alepeyHUMH IIepeBaraMM Iepe] yciMa ICHYIOUYHMH
AHTUMIKpPOOHMMH 3ac00aMU, OCKIJIBKH CIIOJYKH Cpi0iia, sIKi BiIPi3HSIOTHCS LIMPOKUM CIIEKTPOM
aHTUMIKpOOHOI aKTHBHOCTI, OaraTo B YoMy IM030aBJeHI HEIOJIKIB, MOB'SI3aHUX 3 MPOOIEMOIO
PE3UCTEHTHOCTI 10 HUX MATOreHHUX MIKpOOpranismis [2].

3aBasKMd TiepeBaraM HAHOTEXHOJIOTi HACTYNMUB HOBHUH €Tall MIMPOKOTO BHKOPHCTAHHS
cpibsa sk OaKTEPUIIMIHOTO areHTa HOBOTO IOKOJIHHS IIJIi MEAUYHHX 1 CaHITapHO-TITIEHIYHUX
et [3,4]. HanouacTku cpibiia XapaKTepH3yIOThCSA BEIUKOK MMTOMOIO IUIOIIEIO MOBEPXHI, IO
3011pIIye 00JACTh KOHTAKTY 3 OakTepisiMH 1 J03BOJISIE B COTHI pa3iB 3HU3UTHU A03y cpibma i3
30epeKCHHSIM HOro OaKTepuIUIHKUX BiacTHBOCTeH. [Tokazano [5], 1o HalOUTbIT eheKTUBHIUMHU IS
3HUIICHHS XBOPOOOTBOPHUX MIKPOOPraHi3MiB € 4acTKH cpibia po3mipoMm 9 - 15 um. Hespaxaroun
Ha 3aCTEPEKEHHsS, SKI BUCIOBIIOIOTHCS PAIOM BYCHHX MIOJ0 MOXJIMBHX HeMependadyBaHUX
HETaTUBHUX HACTIAKIB [JIS JIFOAWHU TIIBUIIEHOT TPOHUKHOCTI HAHOYACTMHOK METaliB 1 iX
3aTHOCTI HAKOMWYyBaTHCS B oOpranizMmi [6,7], po3poOkm B Taly3i HagaHHA MaTepiajam
OaKTEePUIIMIHUX BJIACTUBOCTEH 3 BUKOPHUCTAHHAM HaHOCPiOja, COOMMBO B Tally3l MEIUYHOTO
texctiimio [8,9], BemyThes B yChOMY CBIiTI AyKE IHTCHCHBHO.

IMocTanoBKka 3aBaaHHs. HeTkaHi mooTHA BBaXKAIOTHCS MEPCIIEKTUBHUME MartepiajlaMu B
SKOCTI HOCIiB aHTUMIKPOOHHX Ta JIKAPCbKUX PEYOBHUH B PAHOBUX MOKPHUTTSAX HOBOTO TOKOJIIHHS.
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Bonwu nerki i 3py4Hi B eKCIUTyaralii, IpueMHi 1 M'IKi Ha JTOTHUK, XapaKTEPHU3YyIOTHCS HEBUCOKOIO
BapTICTIO, MAIOTh XOPOIIy MOTJIMHAKYY 3AaTHICTh, IO JA03BOJISIE TOJICTIIMTH TMpoIec iX 00poOKu
JKapChbKUMH TIpeTapaTaMu, 3a0€3MeUnTH JIETKICTh TPOXO/KEHHSI 1 YTPUMYBaHHS IOTO - 1 paHOBUX
BiaisieHb. Ha Ham morssi, 0coOJIMBUMU BIIACTUBOCTSIMU 3aBISIKM CBOTH XIMIYHIN IPUPO/II B IIbOMY
IJIaHl BIJIPI3HSIOTBCA BOJIOKHA HATypalbHOTO IIOBKY, SKi OylM BHKOPHCTaHI B JTaHOMY
JOCHIJUKeHHI JUIsl OTPUMAaHHS HETKAaHOro Marepiajy 3 MOJAIBIIUM MPOCOYCHHSM PO3YHHOM
HaHocpiOa.

Jns  oTpuMaHHS B pO3YMHAX JUCIEPCHUX HAHOYACTHHOK 33JaHOI PO3MIPHOCTI 3
HEOOXITHOI CTIMKICTIO O BIUIMBY 3OBHIIIHIX (DaKTOPIB 3alpoNOHOBAHO Oarato (Qi3WYHUX,
XiMiuHHX, O10XiMiYHKX 1 3Mitranux MeToaiB [10]. OmHUM i3 JOCTYIHHUX € METO/] BiIHOBJICHHS 10HIB
cpibiya 13 po3YnHIB HOTO COJECH 3 BUKOPUCTAHHIM BITHOBHUKIB JUIsl iHTEeHCH(IKaIi mpomecy. Jlis
OTPUMaHHS CpPiOJIOBMICHOTO HETKAHOTO MaTepiasy Ha 0a3i IIOBKOBHX BOJIOKOH HaMu OYJo
BHUKOPHUCTAHO €KOOE3MEYHHI MpOoIeC BIMHOBIEHHS cpi0ia 3 BOJHOTO PO3YHMHY HITpary cpibia y
MPUCYTHOCTI MOBEPXHEBO-AKTUBHOI PEYOBHHU 3 BUKOPHCTAHHSIM TJIIOKO3M B SKOCTI BiJIHOBHHMKA
[11]. IMoxiMepHOI OCHOBOIO MPHPOIHOTO HIOBKOBOTO BOJIOKHA € mojimenTunj (iOpoiH, sSKuil Ha
~30% ckiagaerbes 3 TiAPpoPOOHMX aMIHOKUCIOTHUX 3AJIMILKIB, 10 MEPEHIKOKAE YTBOPEHHIO Ha
HOTO0 MOBEPXHI BEJIMKHX arjioMmepatiB cpioma. [Ipu KoOHTaKTI 3 BOMHUM PO3UYMHOM HITpaTy cpibia Ha
€JIEKTPOHOJOHOPHUX IeHTpaxX (iOpoiHy - aTOMax 3 HEMOIIJICHUMHU EJIEKTPOHHUMHU MapaMH a30Ty
rpyn NH, xucHio rpyn C=0O - karioHu cpibnma Ag+ MIIHO YTPUMYIOTBCS 32 paxyHOK
eJIEKTPOCTAaTUYHUX cuil. YacTuHa ioHIB cpibna audyHIye BCEpeAMHY BIOPSIKOBAHOI CTPYKTYpHU
¢bi10poiHy 1 3aKpIIUTIOETHCA B HiMl y BUIJISAI HAaHOYACTUHOK IMicis BifAHOBIEHHS. Bimomo, mo Ha
IpoIlec YTBOPEHHS HAHOYACTMHOK B TaKMX YyMOBaxX BIUIMBae OaraTo (hakTopiB: MpUpoaa
BIJIHOBHHKA, TIOYAaTKOBA KOHIIEHTpAIlisl KOMIIOHEHTIB y po3uuHi, pH cepemoBuia, dac peakiii.
ToMmy BCi yMOBHM MpOBEIEHHS MPOIECY IMAOUPANTHCS EKCIIEPUMEHTAIBbHO. 3aCTOCOBYBaHI IS
00pOOKH KOMITOHEHTH B 3a3HAYCHUX KOHIICHTPAIISIX TOKCHKOJIOTTYHO 1 €KOJIOTIYHO HEIIKiJTHBI.

Pe3yabTaTu 1ociaigkeHb

Jns  IOCHIIKEHHS CTPYKTYpH 1 TIOBEpXHEBUX 3MiH B CpiOJOBMICHOMY IIOBKY
BUKOPUCTOBYBAIM CKaHylouMid enexkTpoHHuil Mikpockon MIRA3 LMU, Tescan 3 po3aiibHOIO
3[IaTHICTIO £]1 HM 3 CHCTEMOIO €HEeProUCIEePCIHHOTO CHEKTPOCKONIYHOro XiMivnoro anamizy Oxford
X-MAX 80 mm?; neBusuauenicts npunagy =1 %. 306pakeHHs TOBEPXHi BOIOKOH TOCIIHKYBAHIX
3pa3KiB IIIOBKOBOTO HETKAHOTO MaTepiady A0 Ta Ticias MoAW(IKYBaHHS KOJIOITHUM CpiOyioMm,
OTPUMaHI1 METOJIOM CKaHYIO4Oi eJIeKTPOHHOI Mikpockomii, HaBeaeHo Ha Puc. 1. Buxinni BosokHa
IIOBKY 3 po3mojiaoM 3a giamerpoM 10-50 MKM MaroTh BWTJISJ TUIACKUX YTBOPEHbB, YacCTiIle
CKpydeHHX y Tpybuarty dopmy (Puc.1, a). Ix noBkuHA SBHO MEpeBUINye MiTiMETPOBi MOKA3HUKH.
[Ticnis HaHECEeHHS YaCTOK CHHTE30BAaHOIrO KosoinHoro po3unHy Ha CEM 300pa)keHHSIX MOSBUIHCS
cBiTNII 00jacTi, sIKi BiHOCATHCS 10 MoaudikaTopa. KoHTpacTHICTh 3yMOBJIE€Ha OUIbII BaKKUMHU
aromamu cpibna. [lopsia 3 armoMeparamMu CIIOCTEPIraloThCsl YACTUHKH 5-15 HM, SKi MM BiIHECIIU 10
HAHOYACTUHOK cpibia. JleranpHuil anami3 otrpumaHux ¢ororpadiii J03BOJISE CTBEPAXKYBATH, IO
PO3IO1T HAHOYACTHHOK Cpi0Jia Mo MOBEPXHI BOJIOKOH € piBHOMIpHHUM (puc. 1, 0), 10 103BOJIUTH
MPU KOHTAKTI 3 paHaMHd YHHKHYTH PO3BUTOK HeOaKaHUX OakTepiii B OKpEeMHX MICISIX Ha
MoanGiKOBaHUX HETKAaHMX Marepianax. Bimznauamocs [12], mo oaHi€0 3 HaWBKIUBIMIUX BHUMOT
yCHinTHO1 A1i HAHOYACTHHOK Cpi0jia, BBEIEHUX B TEKCTHJIBHY MATPHUIIIO, € SKOMOTa OJXHOPITHUUN
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posmoxin 6e3 3HauHOi arioMepanii yacTHHOK. B oaepxkaHoMy 3pa3Ky CpiOJIOBMICHOTO IIOBKY
KUTBKICTB 1 po3Mip arsomepariB 150-300 HM MarOTh HU3BKI MOKA3HUKH.

SEM Y B8R WO 1553 men
Vi ialet 084 pm et RS
SEM MAG £33 %

a 0 B)
Puc. 1. ®@oTorpadgii ckaHoBaHHMX eJICKTPOHHHMX 300pa:keHb BUXiAHOTO () i Mogu(iKOBaHOTO
cpidiom (0) mOBKY; AISTHOK, BUOPAHMX IS XiMiYHOr0 aHAI3Y (B)

CBimueHHsM MoaAM(DiKyBaHHS HaHOYACTKaMU cpibila € XIMIYHHMH €JeMEHTHHH aHami3 y
BuOpaHiii obnacti (puc. 1, B). B cmektpax 3adikcoBaHO €I1e€MEHTH — BYIJICIb, KHCEHb Ta CPiOIIO
(Tineku B MoaudikoBaHOMYy MOBKY). CiniJ BIJ3HAYUTH, L0 BMICT eileMeHTIB MeHme 1 % He
bikcyerscs B eHeproamcrepciinomy anamizi. CmiBignomenuss C/O mms BCiX 3pa3kiB 0JHOTO
MOPSIZIKY, IO CBITYUTH IIPO CTaH cpidia, a came MeTtamuauii. Cpibiio nepedyBae B TUCIIEPCHOMY HE
10HHOMY CTaHi, TOMY HOTO BMICT Ha Pi3HUX JUISHKAX 1CTOTHO B Pa3H BiJpi3HseThCs (Tabm. 1).

Jns po3poOku  e(peKTUBHOI TEXHOJIOTii CTBOPEHHS PAHOBUX IOKPUTTIB BAXIUBUM €
BU3HAYCHHS 3MIiH iX TepMiyHOi mNoBediHKK IOBKY miciast moauixyBanus. JICK-TI cnexrpu
MaTepianiB BuMiproBanu Ha Tepmoananizatopi SDT Q600, Intertech B o6macti 25-800 °C B motorri

Tabnuys 1.
Pe3yabTaTn XiMiuyHOr0 eHeproaucnepciiHoOro aHaaizy BUXiIHOTO i MOAH(]iKOBAHOT0 Ag IIOBKY
B 00paHMX 00J1aCcTAX

eIeMeHTH / C O Ag
o0JacTi aHamMi3y BMicT, %
Buxigauii 75.78 | 24.22 -
Buxigauii 72.85 | 27.15 -
crekTp 1 73.93 | 21.10 | 4.97
CHEKTp 2 71.26 | 14.95 | 13.79

noBiTps 13 mBuAKicTIO HarpiBy 10 K/xB.; HeBusHavenicts npuiany + 2% (JACK), = 0.001 mr(TT).
JlocmikyBaHI BUXiJHI Ta MOAU(IKOBaHI HAHOCPIONIOM 3pa3Kud MarOTh MOMIOHUUN JBOCTAIINHMIA
MeXaHi3M TOpiHHS 3 BTPATOI0 Mac i ek30TepMiuHoi0 eHTanbmiero 1331-1338 1 1226-1765 Jx/rp.
P0301KHICTh B TEIUNIOBOMY €(eKTi BUCOKOTEMIIEpaTypHOro Makcumymy Oinbie 20 %, WMOBipHO,
BITHOCUTBCS /10 y4yacTi MoaudikaTopiB — cpidna, [IAB Ta iHmmx qoMimkiB B npoueci ropinss. Lle
MIATBEP/KYE 1 3HAUHO OublIa BTpaTa Macu Outt 5.5 % npu OUIbII 1HTEHCHBHIN TEIJIOBOI
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AecTpykuii MaTepiany. MakcuMyMu ek30TepMiuHuX edekTiB ckianaoth 339.7, 342.43 ta 449.54,
429.28 °C BianoBigHO aJis1 MIOBKY Ta MOBK/AJ. ICTOTHHX 3MiH B TEPMIYHIHN CTIHKOCTI HE BIIOYI0CS
(puc. 3 mna JICK kpuBux). 3pasku BTpavaroTh macy nmo 200 °C 3 eHmoTepMiuHHM e(heKTOM
onHakoBo 4.302-4.808 %, 1m0 SK TpaBUIO TOB’S3YIOTH 3 JecopOiliero ajmcopboBaHoi Boau. B
MoaudikoBaHomy 3pasky Mix 200-250 °C crocrtepiraerbcsi HECMOAIBAaHUM SICKPABO BUPAKCHHM
eTar BTpaTH Macu 0e3 BUPaKEHOTo TerioBoro epekry (puc. 2 st TI' kpuBux).
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Puc. 2. ACK-TT cnexktpu BuxigHoro (a) i MonugikoBanoro Ag (6) moBky

Y®-Bun cnektpu MmarepianiB 3anucyBanu Ha UV-VIS-NIR-spectrophotometer UV-3600,
Shimadzu B pexumi nmpomyckaHas B niana3oni 220-800 HM 3 HeBH3HaYeHICTIO mpuiaay +1 Hm. B
Buaumiii obmacti 800-400 HM mOrNIMHAHHS 3pa3KiB CIIOCTEPIralOThCS Psi Majlo IHTEHCHUBHUX
MaKCUMyMiB, SIKI 3yMOBJIIOIOTH 3a0apBiieHHS MIOBKY. [licis HaHeceHHs cpibjia 1HTEHCHBHICTh
nornvHaHHs O6mkde 10 Y® obmacti 3pocrtae (puc. 3, a,0). Xpomodopu MIOBKY MalOTh MAaKCHMYMH
nornuHanHs npu 379.5, 300.5 1 225 M 3 uiedem 611 260 M B YO pianazoni. Hamu oxepikano
crekTp MoaudikaTopa IIOBKY NIJISXOM BiJHIMAaHHS CIEKTPIB Ui PO3YMIHHS BKJIady cpiOiia B
ONTUYHE TMOTJMHAaHHSA MaTepiany. B mpodimi cnektpy (puc. 3, B) 3aikCOBaHO MaKCHUMyM B
BuIuMIiN oOiacti 690 ta 428.5 HM, a TaKOXX HOJATKOBE MOrIHHAHHA B Y@ miamasoni 611g 380 1 B
BucokoeHeprernyHii o6macti 300-220 um. IloBepxHeBUil mIa3MOHHUI pe3oHaHC A cpibia Oins
428 HM XapakTepHMi i cpibiia 1 ICTOTHO 1HTEHCHBHIIIHUH MOPIBHSHO 3 METaJlaMH MiJb 1 30J0TO

[23].
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Puc. 3. Y®-Bua cnexkrpu BuxiaHoro (a), MoaugikoBaHoro cpié;iom moBky (0); B- CIEKTP
MoaudikaTropa moBKY
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[ndopmartiro npo SKiCHUIA CKIa]] 3pa3KiB Ta B3a€MOJII0 MK KOMIIOHEHTaMH MaTepialy Haaae
aHaJ i3 pO3TAIlyBaHHSA 1 IHTEHCHBHICTh MaKCUMyMiB B iH(pauepBoHHMX crekTpax [13], ski
BUMIPIOBAJIM TIPH KIMHATHIN Temmieparypi Ha criektpomeTpi IR Affinity-1, Shimadzu B o6macti 4000-
550 cm* 3 BUKOPUCTAHHSIM TPHUCTAaBKH 0araTopa3oBOr0 IMOPYHIEHOTO TOBHOTO BHYTPIITHHOTO
BIIOUTTS 3 aIMa3HUM HAKOHECYHHKOM 1 HEBU3HAUYCHICTIO TPUIIATY +2em™ [TopiBHIOIOYN OTpHUMaHi
[Y-ciexktpu 3paskiB (Puc. 4) Gaummo, mo BaneHTHi komuBanHs (OH- i NH-rpym ictotHO He
nominsumes npu 3335 1 3302 emt, OueBuaHo, 1O Gi3MYHOI YW XIMIYHOI B3a€EMOJII MiX
MOU(IKaTOPOM 1 BOJIOKHAMHU HE (PIKCYeThCcA. MexaHiuHa B3a€MOJisl MK HAaHOYAaCTKaMH cpibia Ta
IIIOBKOM  CIIEKPOCKOIIYHO HE MpPOSBHIIACS 13-32 HEBENUKOI KUIBKOCTI KOHTAaKTIB MIX
TAPOKCHIIBHUME Tpynamu Ta cpidiom 3 [TIAB. Psg cmyr BanentHux xkommBanb -CH rpyn ipu 2895
em? cBiguats PO EHEPreTUYHO HEPIBHOIIHHUN CTaH TPyM, SKI BIIHOCATHCA OO JIHIMHUX Ta
apOMaTUYHUX CTPYKTYpHUX ¢dparMeHTiB. [lepepo3monisly MakCHMyMiB Ta 1HTEHCHBHOCTEH HE
B110YJIOCS, 110 JIOTIYHO 3 MPUYUHU MIITHOCTI KOBAJIGHTHOI ciiabo mosisipaux 3B’ s13kiB C-H. llupoka
cMyTa 3 MakcuMyMoM 1648 cM! BIZHOCHTBCS 10 BaJICHTHOTO KOJIMBAHHSL.
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Puc. 4. IY4 cnexTpu BuxigHoro (a) i MogugikoBaHoro HaHocpioaom (0) MOBKY

C=0, csBiil Bkiag B wi obmacti MOXyTh daBatu AedopmaniiiHi konuBanHa -NH2 1 -NH
rpyn. Psno cMyr B niama3oHi KapkacHHX KoyimBaHb 1450-591 emt BiJTHOCSITHCSI IO OJUHAPHHUX Ta
KOJIEKTUBHUX BajieHTHUX KoymBaHb C-C, C-O ta nedopmariiinux konuBanb -CH. HeicToTHi cmabo
IHTEHCHUBHI pO30DKHOCTI JBOX 3pa3KiB MOXYTh OyTH TOSCHEHI BIUIMBOM OpraHIYHUX
MoaudikaTopiB a00 HEOTHOPIAHICTIO IIIOBKY.

BucHoBku. 3 MeTOI0 HaJaHHA aHTHOAKTEPIAIbHUX BJIACTUBOCTEW BU3HAUYEHO YMOBH Ta
0c00IMBOCTI (pOpMYBaHHS HAHOYACTHHOK Cpi0ia B HETKAHUX IMOJIOTHAX JUIA PAaHOBUX IMOKPHUTTIB HA
0a3l IIOBKOBHUX BOJIOKOH NpW eKoOe3neuHid oOpoOli BOAHMMH pPO3YMHAMH HITpary cpibma. 3
BUKOPHUCTaHHAM METOMIB €HEProAUCIEepPCIHOr0 CHEeKTPOCKOmYHOro ximiunoro anamizy, JCK-TI
CHeKTpocKomii, ynpTpadioneToBoi crekrpodoromerpii Ta iH(pauepBOHOI CHEKTPOCKOIIT
MPOBEACHO JOCTI/DKCHHSI CTPYKTYpH 1 TIOBEPXHEBUX 3MIH B OTPUMAHUX HAHOMOJM(]IKOBAHUX
MOJIOTHAX.
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O®OPMUPOBAHUE HAHOPA3MEPHBIX YACTUI] CEPEBPA B HETKAHBIX

MOJIOTHAX JIJISI PAHEBBIX ITOKPBITHUI HA OCHOBE HIEJIKOBBIX

BOJIOKOH

CVYIIPYH H.IT., BPUYKA C.4.

Kueesckuii hayuonanvHulll yHugepcumem mexHoiocuil u Ou3atHa

Hean. Onpenenuts ycaoBus W 0OCOOCHHOCTH (GOPMHPOBAHUS HAHOYACTHI[ cepedpa B
HETKaHbIX TIOJIOTHAX Ui PAHEBBIX IMOKPBHITUH Ha OCHOBE IIEIKOBBIX BOJOKOH TpHU MX
eko0e30macHoi 00paboTKe BOJHBIMU PACTBOPAMH HUTpATa cepedpa.
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Metoauka. [IpumMeHEHBI COBpeMEHHBIE METOABl (DU3MKO-XUMHUYECKOTO aHajau3a Jyis
WCCIICIOBAHMSI CTPYKTYPBI HAHOMOJU(UIIMPOBAHHBIX MIEIKOBBIX BOJIOKOH.

Pe3yabTaThl. C HCNIOIB30BAHUEM METOJIOB SHEPTOAMCIIEPCUOHHOTO CIIEKTPOCKOIMMYECKOTO
xumuyeckoro ananmm3a, JICK-TI' cmekTtpockonuu, yabTpaduoneToBONH CHEKTPOPOTOMETPUN U
WHQPPAKPACHON CIEKTPOCKONHUU TPOBEICHO HCCICIOBAHUE CTPYKTYphl M IMOBEPXHOCTHBIX
M3MEHEHUH B BOJIOKHAX IIEJIKa, 00paboTaHHBIC HAaHOMPENnapaTaMu cepedpa.

Hayuynass nHoBu3Ha [lo ekxoOe3zomacHoil MeToauKe TpoBelneHa 00pabOTKa IIETKOBBIX
BOJIOKOH HaHOCEPeOpOM U ompesielieHa CTPYKTYpa MOTYyYCHHBIX MaTepPHaIOB

HaykoBa HoBH3HA. 3a eK00E3MEUHOI0 METOIMKOI MPOBEICHO OOpOOKYy HaHOCPiIOIOM
ITOBKOBHX BOJIOKOH 1 BU3HAYEHO CTPYKTYPY OTPHUMaHUX MaTepialliB

IIpakTnyeckasi 3HaYUMMOCTh. [loydeH MIENKOBBIM BOJOKHHMCTBIM HETKAHBI Marepuall,
coJiep KalIuii cepedpo, ISl UCTIOIh30BAHUS B Ka4yecTBE OAKTEPUIIUAHON TEKCTHILHOW OCHOBBI IS
PaHEBBIX MOKPBITHIA.

Knrwouesvie cnosa: panesoe nokpvimue, uieikogwvle 860J10KHA, HAHOYACMUYbL cepedpa.

THE FORMATION OF SILVER NANOPARTICLES IN THE NON-WOVEN

FABRICS FOR WOUND DRESSINGS BASED ON SILK FIBERS

SUPRUN N.P., BRICHKA S.YA.

Kyiv national University of technologies and design

Purpose. To determine the conditions and peculiarities of formation of silver nanoparticles
in nonwovens for wound dressings based on silk fibers at their ecosafe treatment by aqueous
solutions of silver nitrate.

Methods. Was applied modern methods of physical-chemical analys to study the structure
of nanomodified silk fibers.

Results. With the use of methods of energy dispersive spectroscopic chemical analysis,
DSC-TG spectroscopy, ultraviolet spectrophotometry and infrared spectroscopy we have
investigated the structure and surface changes in silk fibers treated with nanosilver.

Scientific novelty.With the use of environmentally safe method was made the treatment of
silk fibers by nanosilver and the structure of the obtained materials was determined

Practical significance. Was received containing silver silk fibrous non-woven material for
use as bactericidal textiles basis for wound dressings.

Keywords: wound dressings, silk fibers, silver nanoparticles.
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