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ANEKTPOAbI HA OCHOBE OKCMAOB UHOUA U OJTOBA, MOOAUDULIMPOBAHBIE MNO2,
AnA ONPEOENEHNA NEPEKUCU BOOOPOOA

Pa3pabomaH yyecmeumesbHbIl 371leMeHm 80JIbIM-aMnepoMempu4ecKo20 ceHcopa 0s1s1 onpedenieHusi nepokcuda esodopoda Ha ocHoee UTO (ok-
cud uHOus1 u os108a) 31ekmMpPodos, ModuguyuposaHHbIx Yacmuyamu MnO: u nnerHkol SiO;. CovemaHue yacmuy MnO; ¢ nneHkou SiO: 8 kayecmeae
modugpukamopa UTO anekmpoda nozeonsiem demexkmupoeams H202 Mo MoKy e2o0 okucrneHusi @ duanazoHe koHyeHmpayut 0,1-1,0 mmons/om® ¢
npedesniom o6HapyxeHusi 0,09 MMonb/OM®. 3mo Ha NopsidoK HUXe, YeM Ha HemoduguyuposaHHom UTO. Onpedeneruro H202 Ha UTO / MnO: / SiO:
anekmpode He Mewalom 3K8UMOJISIPHO20 KoJlu4ecmea ackop6uHoe8ol KUCI0mbl, MOYe8UHbI U MUOMOY€8UHbI.

Knroyeenie cnoea: eonbm-amnepomempusi, yacmuybi MnO2, nepokcud eodopoda, 351IeKmpoxuMuyeckoe ocaxdeHue, nineHKU Ha ocHoee SiO,
a51ekmpo0dbl Ha OCHoBe okcudoe uHAuUs u ososa.

A. Kovalyk, PhD Stud., anastasiiakovalyk@ukr.net
O. Tananaiko, PhD
Taras Shevchenko National University of Kyiv,Kyiv

ITO ELECTRODES MODIFIED WITH MNO2/SIO:
FOR THE DETERMINATION OF HYDROGEN PEROXIDE

Nanostructured transition metal oxide nanoparticles possess a catalytic activity to hydrogen peroxide. Manganese dioxide particles are one of
the promising and available modificators of the electrode surface. Nanostructured MnO: deposited onto the surface of the electrode enhances the
electron transport from the H.02 molecule to the surface. Thus selectivity and sensitivity of H.0: detection can be improved. There are a lot of different
methods of the impregnation of manganese dioxide particles onto electrode surface. An electrophoretic deposition is one of the most simple and
rapid. By adjusting the electrodeposition parameters, particles of different sizes or films can be obtained.

A simple and novel hydrogen peroxide sensor based on layer-by-layer assembly of MnO: nanoparticles and SiO: film on the ITO electrode was
developed. For this purpose MnO: nanoparticles were electrodeposited on the surface of ITO electrode from MnSO+/CH3;COOK solution. The
electrochemical characteristics of the modified electrodes were investigated by cyclic voltammetry.The presence of MnO; on the surface of modified
electrode was indicated by the appearance of clear oxidation-reduction peaks of Mn(IV)/Mn(lll,ll) at E=0,65 V in the electrolyte solution in contrast to
unmodified electrode.

Optimization of measurement parameters such as the amount of MnO., applied potential and pH value were studied in details. Under the optimum
conditions, the calibration curve for H:0; determination using modified electrode was linear in the range from 1x10~ to 1x10~% mol/dm?® with a detection
limit of 0,09%10™ mol/dm? (S/N = 3). The linear rang for non-modified electrode was from 1x107 to 1x102 mol/dm® with a detection limit of 1,8x10™* mol/dm’®
(S/N = 3). The modified ITO electrode was characterized by higher current than non modified ITO as a result of increasing of electroactive surface
area and catalytic effect of electrodeposited MnO:.For the stabilization of MnO: particles and protection of the electrode surface from impurities, the
ITO/MnO: was covered by thin silica film. The selectivity of H.0. determination at ITO modified with MnO2/SiO2was better than at ITO especially in the
presence of ascorbic acid which is oxidized at the same potential as H.0.. The oxidation current of ascorbic acid was much higher than H:0: at non-
modified ITO in contrast to ITO modified with MnO2/SiO.. The developed ITO electrode modified with MnO2/SiO: is a perspective element of
amperometric sensor for the detection of hydrogen peroxide.

Keywords: ITO electrodes, MnO., voltametric, hydrogen peroxide, electrochemical deposition, SiO: films, electrodes based on indium and tin oxides.
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BMNNUB NOBEPXHEBO-AKTUBHUX PEHOBMH
HA ®NIOOPECLIEHTHI BJIACTUBOCTI ®NIYOPECLIEIHY

HocnidxeHo ennue noeepxHeso-aKMuUeHUX Pe4Y08UH Pi3HUX murlie Ha ¢hsiroopecyeHmHi esracmueocmi ghsiyopecuyeiny. Halibinswul
enue docsizaembcs npu 0odaeaHHi 8 doclidxyeaHull po34uH kamioHHux lMAP. 3okpema, y cucmemi ¢hiyopecuein-Li[MX cnocmepizaa-
€mbCsi pi3ke 3MeHWeHHs1 iHmeHcueHocmi ¢hriroopecyeHyii 6apeHuka 3 nodasbwum euxodom Ha "nnamo”. KITAP emoHiti ie aHanoz2i4yHo,
w0 noknadeHo 8 0CHo8Y Po3pPo6KU MemoAUKU 8U3Ha4Y€HHSI eMOHit0 8 0OHOUMEHHUX JIiKapCbKUX npernapamax.

Knro4yoei croea: ghnroopecuyeHyisi, moeepxHeeo-akmueHi pe4osuHu, ¢hrryopecuyeit, yuemusnnipuduHito xsopud, Hampito dodeyusncy-
Nibgham, emoHiu.

Bcryn. ®nioopecueHuis 3Halwmna Lupoke 3acTocy-
BaHHS NMpW BUPILLIEHHI 6araTboX HaykoBUX Ta MPUKNagHUX
3ajad B ranysi ximii, iavku, Gionorii, ekonoriyHoro MoHiTo-
PUHIY Ta MEAWYHOI AiarHOCTMKN. BukopucTaHHs dnoopec-
LeHLiT SIK aHaniTU4HOro CUrHany Aae MOXIMBICTb 3HAYHO
MipOI0 3HU3UTW MeXi BMABNEHHA aHanitie [1]. BuB4eHHs

CneKTpanbHUX BriacTUBOCTEW IIOMIHOOPIB Mae Benuvke
3HaYeHHs1 Ana po3pobKM HOBUX METOAMK aHanidy pisHoMa-
HiTHMX 0O0'ekTiB. MoBepxHeBo-akTMBHI pevoBuHK (MAP) €
YNCENBHO | PI3HOMAHITHO rPynok XiMiYHMX CMOMYK i3 crne-
uncpiyHMMK, a, iHoAi, i yHikanbHMMK BnacTMBoCcTAMU. 3 of-
Horo 6oky MAP € aHaniTmyHuMn peareHTamu, a 3 iHWoro —
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34aTHi eekTUBHO BNNMBATK Ha 4Di3NKO-XiMiYHi BNAcTUBOCTI
iHLIMX pevyoBWH y po3dnmHax. Bigomo [2, 3], wo BuKopuc-
TaHHA MiLLeNsIPHUX CUCTEM A€ MOXITMBICTb 30inbLLUNTY KBa-
HTOBI BUxoamn y 2—10 pasiB, iHTEHCUBHICTb chnroopecueHL;ii
B 3-80 paasis, i, BigNoBiAHO, 3HU3UTN MeXi BUSIBNEHHS aHa-
niTiB Ha 1-2 nopsigku. OpraHizoBaHi cepeoBuLLa Ha OCHOBI
MAP BnnmBatoTb Ha (broopecUeHLit0 NIOMIHECLEHTHUX iH-
AMKaTopiB Ta IX KOMMMEKCHUX CrOonyK 3aBAsKu 3MiHi y MiLe-
NAPHOMY PO3YMHI  iXHIX POTORI3NYHMX XapaKTEPUCTUK,
arperaTHoro CTaHy Ta xapakrtepy MiKpooToueHHs [4, 5].
Cepepn GioTokcukaHTiB ocobnuBe Micle 3anMMaloTb Ka-
TIOHHi NOBEPXHEBO-aKTMBHI PEYOBMHU. 3HAYHE NOLLUNPEHHS
cepen HUX oTpuManu YeTBepTuHHI amoHiei coni (UAC), a
TaKOX COIi ankinnipnauHito i pisHMx amiHie, 6arato 3 AKX
3HaNLWNM 3aCTOCyBaHHS AK hapMaLueBTUYHI npenapaTtu [6,
7]. Husbki piBHI rpaHnyHO gonycTuMumx KoHueHTpauin (FOK)

KaTioHHUX AP, HOpMOBaHi Ha piBHi MiKporpamMoBKX Kiflb-
KOCTEl, BUMaratTb 3aCTOCYBaHHS YyTNMBUX METOAIB aHa-
ni3y, WO NOEeAHYTb NPOCTOTY i AOCTYMNHICTb 3 HAfMHICTIO
Ta ekcnpecHicTio. Bigomi ximiyHi Ta mikpoGionoriynHi meTo-
OUKN BU3HAYEHHST KaTiOHHNX MOBEPXHEBO-aKTUBHUX aHTU-
CenTukiB, Ae3iH(iKyUNX pe4OBUNH Ta KOHCepBaHTIB [8—12]
XapaKTepM3YTbCA CKNAAHICTIO Ta TPYAOMICTKICTIO i € He
npyaaTHUMK ONs ONepaTMBHOIO KOHTPOIIO iX KOHLUEHTpa-
Ljii B MiCUSIX NMOKaNbHOrO BUKOPUCTAaHHS.

ETOHIN — Ue noxigHa 4YeTBEPTUHHUX aMOHIEBUX COMEN,
siKa € Ojlo400 PEYOBUHOK B OAHOMMEHHUX MiKapCbKux 3acobax
(Tabn. 1) [13, 14], wo HanexaTb 4O aHTUCENTUYHMX Npena-
parTiB, siki MaloTb BakTepuumaHy, 6akTepiocTaTU4Hy Ta Mic-
LileBOaHEeCTe3ylouYy filo, @ TakoX CTUMYIIOIOTL 3arolBaHHS
paH i pereHepauito TKaHUH.

Ta6bnuys 1

O6nacTi BUKOPUCTaHHSA €TOHI0 B NikapCbKMX NpenapaTax

. . . BwmicT eToHilo
INikapcbkun 3aci6, . .
. .2 | Tanysb meauuuHu B JlikapCbKOMY O6nacTi 3acTocyBaHHHS
O MiCTUTb €TOHIN S
3acobi, %
Xipypris MicLeBi NpOMeHeBi YLLIKOIXEHHS
Masb [epmaTonoris 1-2 TpodiyHi NiIOKOKOBI BUpPa3kKn, XpPOHiYHa BMPa3KoBO-BereTytova niogepmis,
cBepbnaYi gepmaTtosn, PEHTreHiBCbKi AepMaTUTU, TEPMiYHI OMiku
. . MoB3yui BUpasku poriBku1, 3ananbHi NpoLecn MiKpOOHOro NOXOAXKEHHS,
Kpanni Odbranbmororis 0,1 OB3Y! p p pou P H
THiViHIi OTUTK
Po3umH Yponoris 0,02-0,03 3axBoploBaHHsi ce4oCTaTeBUX OpraHiB
OTOpWHONapUHronoris 0,1-0,2 XPOHiYHi TOH3MNITH
TpaBmaTuyHi i peumanByodi adpTo3Hi CTOMaTUTH, FNOCUT, FMUBOKMUIA
Macrta . kapiec 3y6iB, NoMOyBaHHS kaHanie 3y6iB npu NynbniTi, TpaBMaTUYHI
Ctomaronoris 0,2-0,5 p Y M 4 puny P
NOLUKOAXKEHHS NyNnbnu
Emynbcis Ctomatutn

EToHin € manoTokcuyHum: LD1oo — 550 mr/kr npu BBe-
OEHHi BHYTPILLHLOBEHHO [14].

[nsi po3B's3aHHs NpobrnemMu KinbkicHOro BU3HauYeHHs bi-
OTOKCUKAHTIB B ikapCbKMX NpenapaTax LWMPOKO BUKOPUCTO-
BylOTb MeToau 06epHeHO-a3oBoi  BUCOKOEEKTUBHOI
piauHHoi xpomatorpadii (BEPX) 3 Y-, giogHo-maTpmyHum
Ta Mac-CnekTpoMeTpu4HUM getektopamu [15, 16], kaningap-
Horo enekTpodopesy [17], cnektpomeTpii [18]. 1o Heaonikis
AaHux meTtopiB HeobXigHO BiAHECTN BUKOPUCTAHHS AOPOrol
anapatypu [16], TOKCU4HUX po3uuHHKKIB [19] Ta TpmBanui
Yyac aHanisy. AnbTepHaTUBOIO BiJOMUM MeTodaMm € ro-
PUMETPUYHE BU3HAYEHHS, LLIO FPYHTYETLCS Ha BUMIpIOBaHHI
BracHoi cpnioopecueHLii 6ionoriyHo akTUBHOI PEYOBUHY i €
BMCOKOYYTIIMBMM Ta NPOCTUM Y BUKOHaHHI.

MeTa po6otu — gocnigxeHHsi snnmey MNAP pisHux Tunis
Ha oNIOPECLIEHTHI BMACcTUMBOCTI donyopecueiHy Ansi po3po-
OKM METOAMKM BU3HAYEHHSI BMICTY €TOHIlO.

MeToan Ta 06'ekTM pocnimkeHHA. Ak ob'ekt gocni-
OXXeHHs B poboTi 6yno obpaHo LUIMPOKOBXMBaAHWIA KCAHTEHO-
BU GapBHWK aHIiOHHOrO TUNy — dhriyopecueil, skuii mae
YHikanbHi poTodianyHi Ta oToxiMivHi BnactueocTi [20, 21].
drniyopecueiH € 3py4HUM ONTUYHUM 30HOOM, SKWUIA YacTo BU-
KOpPUCTOBYIOTb Npwy gocnigxeHHi miuen MNAP, a Takox miue-
nonoaibHMx KOMOIgHMX YaCTUHOK — MnonienekTponitie [22],
aengpumepiB [23] Ta HaHOYaCTUHOK, MoaudikoBaHux NAP
[24]. Ax NAP BukopuctoByBanu HaTpito gogeuuncynbdar
(OACH, anionHa TAP), TputoH X-100 (TX-100, HeioHHa
MAP), uetnnnipmaunHito xnopug (LUMNX) Ta eToHin (KaTioHHI
MAP). PeaktuBu kBanigikauii x. 4. BukopucToByBanu 6e3
AOAATKOBOrO OYMLLEHHS. PO34MHM roTyBany po3yMHEHHAM
TOYHUX HABaXKOK PEYOBWH Y OUCTUIMLOBAHIN BOS;.

[nsa peecTpauii cnekTpiB hnoopecLeHLii po3ymnHiB BU-
KOpPUCTOBYBanNu JlOMiHECLLEHTHUI cnekTpomeTp Perkin
Elmer LS 55 3 kceHOHOBO Nnamnoto. KUCMOTHICTb po34ynHiB
KOHTpontoBanu 3a gonomorot pH-meTpy "pH 340" 3i ckns-
HUM enekTpopom ICI1-43-07.

Pe3synbTaTtu Ta ix 06roBopeHHs. Neplimm etanom po-
601K Byno gocnimpKeHHs BNNMBY KUCMOTHOCTI PO3YMHY Ha iH-
TEHCUBHICTb pritoopecueHUii onyopecueiHy B NPUCYTHOCTI
MAP pisHux Tnnis (puc. 1). MNokasaHo, Wo B Aiana3oHi pH Big
1 po 4 pna ycix cuctem dnyopecueiHn—-INAP cnoctepira-
€TbCS HAaNMEHLLA IHTEHCUBHICTb dortoopecueHLii. Makcmuma-
NbHa IHTEHCUBHICTb CUrHany JocAraeTbCs B AianasoHi pH 9—
12, T06TO 3a yMOB iCHyBaHHSA AOr0 B @HIOHHI (hopMi.

OnTumanebHum ansa noganblioi po6otn Gyno obpaHo
pH=11 (puc. 2), npu sikoMy cbrnyopecueiH iCHye B aHiOHHIN
dopwmi i3 3apsagom 2- [25]:

()

0,8-]
0,6-]
0,4-]
0,2-]

134
0,0

T T T T

2 4 6 8 10 12 pH
Puc. 1. HopmoBaHa 3anexHicTb iHTEHCUBHOCTi BUNPOMiHI0-
BaHHS1 BOOHO-MiLeNIsipHUX PO34MHIB chnyopecueiHy
Big Bennuunnm pH. C(cdpnyopecuein)=1,0-10"° monb/n.
dnyopecuein—-Boaa (1), hnyopecuein—-TX-100 (2),
c¢dnyopecuein-LMNX (3), dpnyopecuein—-O0CH (4)
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Ha puc. 2 i 3 HaBegeHo pesynbTaT AOCNIMKEHHS BMNMBY
KoHLUeHTpauji NMAP Ha iHTEHCMBHICTb (oroopecLeHLii iHauka-
Topa. BcraHoBneHo, Lo aHioHHa MNAP gogeumncynsdar HaTpito
Maibke He BNvMBae Ha iHTEHCMBHICTb curHany. [lonaBaHHA Hei-
oHHoi MAP TputoHy X-100 npr3BoauTb 4O MOCTYMNOBOIO 3MEH-
LUEHHS IHTEHCVMBHOCTI curHany donyopecugeiny (puc. 2).

3i 30inbLUEHHAM KOHLEeHTpaUii kaTioHHoT MAP uetunnipnau-
Hin xnopuay B iHTepsani 0,01-1,0 MMOIL/N IHTEHCUBHICTL CUr-
Hany pisko 3MEHLLYETLCA 3 noaanblumMm BUXOOOM Ha "mnato”
(pvc. 3), O, 04EBUAHO, 3yMOBIIEHO YTBOPEHHAM MEHLL PO34MH-
Horo y Bogi ioHHoro acouiaty LIMNX-¢ryopecueit.

JocnigpKeHHa BNAUBY AOBXWHW BYITIEBOAHEBOro paan-
kany KMAP (n) 3a npucyTHOCTI Ta BiACYTHOCTI MiLlensipHOro

po34mHy HeioHHOT MAP (TputoH X-100) Ha iHTEHCUBHICTb
dnroopecueHLii 6apBHMKa nokasarno, Lo Len napaMmeTp He
BNNMBae Ha KBaHTOBUI BuXxig dnyopecueiHy (puc. 4).

HocnigpxeHHa nokasanw, WO eTOHiN, Npu BBEAEHHI B CU-
cteMy donyopecLeiH-Boaa, NPOSBISE aHaroriyHi 4O KaTioH-
Hux KIMAP BnactuBocTi, TOOGTO 3HUXYE IHTEHCUBHICTb
dntoopecueHLii 6apBHUka. BctaHoBNeHO, WO B AianasoHi
KOHLeHTpauin etoHito (0,05-1)-10- Monb/n iHTEHCUBHICTb
3MeHLYeTbCA MiHiiHO (puc. 5).

OTpumaHi y poboTi gaHi 6yae noknageHo B OCHOBY pO3-
pobKkM MEeTOOUKM BU3HAYEHHSI BMICTY €TOHil0 B OOQHOMMEH-
HMX MikapcbKMx 3acobax.

I, BigH. op,
8251

.l

e
7504 N,
e
\.
\
675 "‘*°\\\,///-\\\
L

600 4

T T T T T T

0 2 6 8

C (TX-100), -10” monb/n
Puc. 2. HopmoBaHa 3anexHicTb iHTEHCUBHOCTI BUNPOMiHIOBaHHSI BOAHO-MiLleNIAPHUX PO34MHIB chnyopecLeiHy
BiA KoHueHTpauii TX-100. C(cdpnyopecuein)=1,0-10"° monb/n, KKM(TX-100)=2,8:10~* monb/n, pH=11

I/Imax a
0,9
0,6
0,3
1
0,0 2

T T T T T
2,0x102 4,0x10? 6,0x102 8,0x102 1,0x10" C (LIMX),
monb/n

T
0,0

m.. 6
1,01 (\
\
n
094 \
0,8 "
0,74
=1
0,6
: , , , ; ——C (LMX)
4 4 4 4 -3 ’
0,0 2,0x10* 4,0x10* 6,0x10 8,0x10* 1,0x10° pyomy /o

Puc. 3. HopmoBaHi 3anexHocTi iHTEeHCMBHOCTiI BUNPOMiHIOBaHHSI BOAHO-MiLleNsipHUX PO34YMHiB chnyopecLeiHy
BiA KoHueHTpauii LINX B gianasonax 0-0,1 Mmonw/n (a) Ta (0,01-1,0)-10" monw/n (6).
C(donyopecuein)=1,0-10"° mone/n, C(TX-100)= 3,4:102 monb/n, KKM(L|MNX)=8,0-10"* mons/n, pH=11.
®dnyopecueiH-LINX y BogHomy cepepoBuwi(1), donyopecuein-LINX y cepepoBuwiTX-100 (2)

I, BigH.0A4.

500+
400+
300+
200+

100

1 12 13 14 15 16 17 18 n
Puc. 4. 3anexHicTb iHTEHCUBHOCTI chriroopecueHLUii
BOAHO-MiLleNsipHUX PO34MHIB chnyopecueiHy
Bia noBxuHu nadulora KMAP.
C(chnyopecuein)=1,0-10"° monb/n,
C(KNAP)=1,0-10"° monb/n, pH=11.
®dnyopecueiH—KIMNAP y BogHoMy cepeaoBuLui (1),
¢nyopecueiH-KIMAP y cepenosunwiTX-100 (2)

1,1

0
1,12
1,08
1,04
1,00

'

0,96 4

5,0x10% 1,0x10° 1,5x10° 2,0x10° 2,5x10° C (ETOHIN),
monb/n

Puc. 5. 3anexHicTb iHTEHCMBHOCTi BUNPOMiHIOBaAHHA
BOAHUX PO34MHIB donyopecueiHy
Bifi KOHLIEHTpPaLii eTOHil0 B kKoopAuHaTax
LTepHa-®onbmepa.
C(conyopecuein)=1,0-10° monw/n, pH=11

T
0,0
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BucHoBku. [JocnigxeHo snnus MNAP pi3Hoi npupoam Ha
OrOOPECUEHTHI  BNAacTUBOCTI  MIIOMIHECLLEHTHOrO  iHAWUKa-
TOpY aHioHHoro Tuny dnyopecueidy. lMpu JocnimKeHHi
BMMAMBY KOHLUeHTpauiiHux ymoB [1AP BcTaHoBneHo, Lo
AMNAP popeunncynbdaT HaTpilo Malxke He BNNMBaE Ha
iHTeHCUBHICTb dhritoopecueHLii onyopecueiny, HMAP Tpu-
TOH X-100 Npn3BOANTbL 4O NOCTYNOBOrO 3MEHLUEHHS iHTEH-
cuBHoOCTI curHany. MNMpu BBeaeHHi LIMX Ta eToHito (KaTioHHNX
MAP) 0o po3unHy 6apBHUKA IHTEHCUBHICTb ortoopecLeHLii
3meHwyeTbes. OTpumaHi pesynbTtat 6yae noknageHo B oc-
HOBY PO3pPOOKM METOAMKN BU3HAYEHHSI BMICTY ETOHitl0 B i-
Kapcbkux 3acobax.
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BNUAHUE NOBEPXHOCTHO-AKTUBHbIX BELWWECTB
HA ®JIIOOPECLIEHTHBIE CBOUCTBA ®JIYOPECLIEUHA

UccnedoeaHo enusiHue NnoeepxHOCMHO-aKMUBHBIX 8eWecme pa3siudHbIX murnoe Ha ¢ghiyopecyeHmHsbie ceolicmea ¢priyopecyeuHa. Haubosb-
wee enusiHue Habnmodaemcsi npu dobaesneHuu 8 uccnedyemsbili pacmeop kamuoHHbIx [TAB. B cucmeme ¢pnyopecuyeuH-LIMX Habnrodaemcs peskoe
YyMeHbUWeHue uHmeHcueHocmu ¢hsIloopecyeHyuU Kpacumersisi ¢ nocsedyrouwum ebixo0oM Ha "nnamo”. KI[TAB amoHuli delicmeyem aHasno2uyHo, Ymo
os10)KeHO 8 0CHogy pa3pabomku Mmemoduku onpedesieHuUs1 3MOHUS1 8 0OHOUMEHHbIX JIeKapCMeeHHbIX npenapamax.

Knroueenie crnosa: ¢ghriyopecyeHyusi, noeepxHocCmHo-akmueHble eeujecmea, ¢hriyopecyeuH, yemunnupuduHusi xnopud, Hampusi dodeyuncynb-

gham, amoHudi.
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INFLUENCE OF SURFACTANTS ON THE FLUORESCEIN FLUORESCENCE PROPERTIES

The use of fluorescence as an analytical signal makes it possible to reduce the limits of detection of analytes. The study of spectral properties of
luminophores is important for the development of new methods for analyzing various objects. The use of micellar systems enables to increase
quantum yields by 2-10 times and fluorescence intensity by 3-80 times and reduce the limits of detecting analytes by 1-2 orders of magnitude.
Organized media based on surfactants influence on the fluorescence of luminescent indicators and their complex compounds due to changes in their
microspheric solution of their photophysical characteristics, aggregate state and microprobe nature. Cationic surfactants occupy a special place
among cytotoxicants. Low levels of maximum permissible concentrations of cationic surfactants require the use of sensitive analytical methods that
combine simplicity and availability with reliability and expressiveness. Known chemical and microbiological methods for the determination of cationic
surface-active antiseptics, disinfectants and preservatives characterize by complexity and labor intensity and are not suitable for the operational
control of their concentration in places of local use. Therefore, the purpose of the work was to study the influence of various types of surfactants on
the fluorescence properties of fluorescein to develop a method for determining the content of ethonium.

The influence of surface-active substances of different types on the fluorescence properties of fluorescein was investigate. The anionic surfactant
almost does not effect on the intensity of the dye signal. Nonionic surfactant leads to a gradual decrease in the fluorescence intensity of fluorescein.
The most visible influence was observe with adding into the solution cationic surface-active substances. There is harsh intensity decrease of the dye
fluorescence with subsequent exit to the "plateau” in the system of fluorescein-cetylpyridinium chloride. The cationic surfactant ethonium works the
same. Received results will laid in the basis of the method development of ethonium determination in the medical drugs.

Keywords: fluorescence, surface-active substances, fluorescein, cetylpyridinium chloride, sodium dodecyl sulfate, ethonium.



