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Bonvmamnepomempuunum memooom 00cuiodiceHo npoyec erekmpoximiuHoeo 8i0HO61eHHs
simaminy B; (miamin 6pomidy) Ha NOBEPXHI HAHOCMPYKIMYDOBAHO20 HIKENLeB020 eleKmpood.
3’acosano, wo inmeHcueHicmv pospsdy miamin Opomidy HA HAHO-CIPYKMYPOSAHOMY
enekmpoodi 3HAUHO suwa, Hidxc Ha enaokomy. Ha niocmagi ompumanux pezynomamie pospa-
X08GHO KiHeMUYHI KOHCMAaHmu npoyecy eneKmpogiono61eHHs ma 3anPONoOHOBAHO CHIBEIOHO-
UWLeHHSl, K OONOMOICYMb KIILKICHO 8USHAYAMU 6MICH MIAMIH OPOMIOY 8 POZUUHAX.

Knrouosi cnosa: HaHocmpykmyposanuil enekmpoo, miamii 6pomio, 0nbmamnepomempis .

Bitamin B, (Tiamin Opomin) € CKI1aZoBOIO YaCTHHOIO (DEpMEHTIB, SIKi OepyTh y4acTh B
0OMiHI BYIJIEBO[IB, )KHpIB, OUIKIB Ta BOAW. BiTaMiH IIMPOKO 3aCTOCOBYIOTH Y MEAWYHIN
MIPaKTHII T[] Yac JIIKyBaHHS Pi3HOMaHITHUX HEPBOBUX XBOpPOO (HEBPO3iB, palUKYJIiTiB,
MICUXIYHUX po3aiB Tomio) [1, 2]. JocmimkeHHsT XIMIYHAX Ta €IEKTPOXiMIYHUX BIIACTH-
BOCTEH I[bOTO BiTaMiHy Ja€ MiJCTaBH PO3MIMPUTH YSBJIEHHS MPO MEXaHi3MU OOMIHHHX
TIPOLIECIB, SIKi BiIOYBaIOTHCS B )KUBUX OpraHi3Max.

Jls mocnijpKeHHs BiTaMiHIB BUKOPUCTOBYIOTH IMUPOKUN CHEKTP iHCTPYMEHTAJIbHUX
METO/IIB: €JEKTPOXiMiuHi, ONTHYHI, Xpomarorpadiuni Ta iH. Onepkani gaHi [3] BUKO-
PHUCTOBYIOTH 3A€01JIBIIONO B €IEKTPOAHANI3 PO3UMHIB BiTamiHiB. ONTHYHI METOIH IIO-
TpeOYIOTh JUIA aHai3y 3HaYHOI BUTPATH Yacy Ta JOCUThH JIOPOTHX PEaKTHBIB, XpOMAaTO-
rpadiuHi METOIM BUMararoTh CKJIaIHOTO Ta KOIITOBHOro o0iaaHanHs. KijgbpkicHe BU3Ha-
YeHHs BiTaMiHy B HalfyacTime nmpoBOJsTh TUTPUMETPUIHUMH MeToaaMu [4, 5]. 3nauHa
KIJIBKICTB Mpalb MUHYJIMX POKIB MPUCBSYEHA NOJISpOrpadivHiM JOCHTIPKEHHSIM BOIHUX
po3unHIB 1i€i pedoBuHH [6]. EnexkTpoxiMiuHy MOBeAiHKY TiaMiH OpOMigy Ha HAHOCTPYK-
TYpOBaHHX €JIEKTpoJaX He BHUBUAIW. Pe3yiabTaTw HAMIMX JOCIIKEHb 3aCBIIYMIM Tep-
MEeKTUBHICTh BHUKOPHUCTAHHS B EIIEKTPOXIMIYHMX JIOCHIKEHHSX EJIEKTPOJIB 3 HAHO-
CTPYKTYpPHUMHU MOBEPXHAMU [7].

Bonsramnepomerpist € ogHUM i3 HAHOLIBII yHIBEpCAJIbHUX ENEKTPOXIMIYHUX METO-
JIB OCTI/KEHHS Ta KUTBKICHOIO BU3HAYEHHS OpPraHIYHUX pedoBHH. Binomi BonbTamrie-
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POMETPHYHI METOM BU3HAYEHHS BiTaMiHIB MalOTh OaraTo repesar NOpiBHSIHO 3 IHITMMU
Meronamu [4, 8, 9]. BoHn MarOTh BHCOKY YYTJIMBICTh, MiHIMaJIbHy BUTpPaTy PEaKTHBIB,
HU3BKY BEJIMYMHY BapTOCTI NMPHUJIAJIB 1 yCTATKYBaHHS Ta MOXKYTh OyTH peKOMEHIOBaHi
JUIs PO3POOKH METOJVK KiJIbKICHOIO XiMIYHOTO aHalli3y BiTAMIiHIB Y XapuoBUX HMPOIYK-
TaX, 61000'€eKTaxX, TEXHOJIOTIYHOMY aHaJli3i CTIYHHX 1 IPUPOJHUX BOJ, Y BUPOOHHIITBI JIi-
KapChKHUX MpenapartiB Tomo. [Ipore MOCTiKEHHIO €ICKTPOXIMIYHOI MOBEIIHKH TiaMiH
OpoMiay BOJBTAMIIEPOMETPHYHUMH MeTOJaMH [8] MPUCBSYEHO HEAOCTATHHO yBaru. B
TEOPETUYHOMY acIleKTi HOTpeOyIOTh BUBYEHHSI KiHETHYHI 3aKOHOMIPHOCTI, MEXaHi3M i
XapakxTep eJIeKTPOIHKX MPOLECiB BiHOBJICHHS TiaMiH OpOMiTy.

Mera Hamoi npaii — BOJIbTaMIIEPOMETPHYHE JIOCIIIKEHHSI IPOLIECy EIEKTPOBIIHOB. -
JIeHHS TiaMiH OpOMiqy Ha HAHOCTPYKTYPOBAHMX €JIEKTPO/AX i BU3HAUYEHHS! MOMJIMBOCTI
HOro KUJIbKICHOTO BU3HAYEHHSI 3 BUKOPHCTAHHSIM TaKUX CHCTEM.

ExcnepuMeHTA/IBHI pe3y1bTaTH Ta 00roBOpeHHs

Jlns ocimipKeHHsT TOIECiB  eJIEKTPOBIAHOBICHHS TiaMiH OpOMiAy BUKOPHCTAIH
METOJI BOJIETAMIICPOMETPIi 3 JIHIHHO0 Ta IUKIIYHOK PO3TOPTKO0 MoTeHIany. Jocmiau
MIPOBO/IMIIM 'y TPHOX EJIEKTPOJHIN ENEKTPOIITUYHIN YapyHIl, mepen KOXXHUM JOCIiI0M
JUIsl BUAAJICHHS 3 PO3YMHY KHCHIO Yepe3 YapyHKy 0apOoTyBasid BIPOJOBXK 15 XB apros.
Cuity cTpyMy 1 IOTEHIial eNeKTPoJa PeECTPyBaIU 3a AOHOMOIOI0 CIEIiaIbHO PO3po0-
JIeHoi KoMIT'toTepHoi nporpamu Science Plotter. PosropTky morenmiany B 0ik HeraTus-
HUX 3HAYeHb 3a7aBanu B Mexax Bix 0.0 1o -1.4 B. Sk iHmuKaTOpHI 3aCTOCYBalld HAHO-
CTPYKTYpOBaHI Ta IJajKi HikeJeBi enekTpoau. [lnoma podoyoi BUANMOI OBEPXHI eJleK-
poxis cranoBmima 0.2375-10™ M. HaHOCTpYKTYpOBaHMil HiKeNEBHI eNEKTPO THITY KJIac-
Tep-rinodyna-noBepxus [10] Burorounu B IHcruryti ¢isumynoi ximii HAH Ykpanu y
BHTJISA HIKEJICBOI TUTACTHHKHY, 3 OJJHOTO OOKY SIKOi PIBHOMIPHO PO3MIIlleHI HAHOCTPYK-
TypOBaHi €JIEMEHTH Y BUIJISAI KOHYCIB 3 BUCOTOIO 1 pajiilyCOM 3aKpyTJIeHHs OuIsl BepIIu-
uu 50 um. TToBepXHEBa KOHIGHTpALlis eeMeHTiB MacuBis cranoBmia 10° M™. Sk jormo-
MDKHHUH €JIeKTPOJi BUKOPUCTAIN IIATHUHOBY IUIATHHOBAHY IUIACTHHKY 3 BHIMMOIO II0-
BepxHero 7-10™ M. EneKTposoM MOpIiBHSHHS CIIyTyBaB HACHUEGHMH apreHT-XJIOPHIHHI
enektpoa. @oHOBUM eneKTposiToM OyB JiTili nepxiopat. PozunHu Tiamin Opominy ro-
TYBaJIM Ha O1AUCTHIIATI.

[Tix yac JOCITiPKEHHSI SIEKTPOXiMIYHOI TIOBEIIHKH OPTaHIYHUX PEUOBUH 3’ SICYBAIIH,
[11], mo BakJIMBMM YMHHHUKOM, SKHH BIUIMBA€ HE TIJIbKM HA MIBUAKICTH €IEKTPOJHOTO
mporiecy, a i Ha foro mexaHi3Mm, € pH cepemopumia. 3anexxHo Bij 3Ha4YeHHS pH TiamiH
MOXe€ ICHYBaTH Yy BHIJISIII MOJIEKYJISIpHOI, KaTioHHOI Ta aHioHHOi ¢opm. Ilpu pH<6
TiaMiH € B PO3YMHI IIEPEBaYKHO y BHTJISMI CTIMKOI coni uyeTBepTHHHOI ocHOBH [12]. 3i
301IBIIEHHSIM KOHIEeHTpalii rizpokcua-ioHiB (pH 6.8) BinOyBaeTbcss po3MUKaHHS Tia3o-
JIOBOTO IIMKJTYy MOJIEKYJIH 3 YTBOPEHHSIM BigkpuToi TionbHOi hopmu RSH. 3’sicyBanu, mo
npu pH>8 MoximBe yrBopeHHst aHioHHOI (hopmu Tiaminy RS, a B intepBami pH Bix 8.1
110 8.6 € ctan npotoniTuuHoi piBHoBarm:RSH D H' +RS™ I3 36insmennsm pH norentian
IiKa CTPYMY BiIHOBJICHHS 3MIIIIyETHCS B KaTOAHY 00JacTh [13], ToOTO 3pocTae repeHan-
pyra BiJHOBJICHHS BiTaMiHy. MU BUSIBIUTH, IO 3aJICKHICTh CTPYMY CIICKTPOBITHOBJICHHS
TiamiHy BiJ pH cepenoBuia nmpoxoanuTh yepe3 MakcuMyM. 3i 30iibmienHsM pH Bix 6.0
110 9.0 cTpyM BIIHOBJIEHHS POCTE 1 JI0CsTa€ MaKCUMabHOro 3Ha4eHHs rpu pH 7.5 — 8.5,
a TIpH TOJAJBIIOMY 301JbIIEHH] KOHIEHTpAMii T'iJpOKCUI-10HIB BiH 3MEHIIYETHCS, IO
MOXXHa ITIOSICHUTH YTBOPEHHSIM MaJOpO3YMHHOI CIIONYKH Ha TOBEPXHI €NEeKTpoja, sKa
CHOBIJIBHIOE MPOLIEC BiHOBJIEHHS JOCII/KYBaHOI peHYOBHHH. BpaxoBytoun aHaii3 mpo-
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BEJICHUX JOCIIKEHb, pOOOYNM (POHOBUM €JICKTPONITOM 00paHo po3uuH 0.5 M mepxiio-
pary Jitito, sikuii Mae 3Ha4eHHs1 pH Gim3bke 110 6.

OtpuMaHi B 1ild mpami MOTEHI[IOANHAMIYHI KpuBi (puc. 1) cBimyaTh mpo Te, IO Ti-
aMiH OpOoMiJI eTeKTPOXiMIYHO BiJHOBIIIOETHCS HA TIIAJKHMX 1 HA HiKEJIEBUX HAHOCTPYKTY-
poBaHux enekTponax. Ha xaromuux kpuBux (1-2), Ha BiaMiHy Bix ¢oHOBOI KpHBoi (3),
CIHOCTEPIraroThCS YiTKO BUPa)KeHI MAaKCUMyMH (IIMHJI) CTPyMY, SIKi 3yMOBJIEHI BiJHOB-
JICHHSIM HAsBHOTO B €JIEKTPOJIITHYHOMY PO3YHHI JIETOJsIpU3aTopa — TiaMiH Opominy.
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Puc. 1. Iloreruionuuamivni kpupi BiHOBIEHHS TiaMiH OpoMiay (Ciiavin-6pominy) = 410" mons/nnv’;
v=5107B/c; T =298 K): | — riaaxuii HikeeBHil eNEKTPON; 2 — HAHOCTPYKTYPOBAHMIT HiKEIeBHii
€JIeKTPOJT; 3 — KpHBa y (POHOBOMY PO3UHHI.

3’scoBaHO, IO MPOLEC BiIHOBJIEHHS TiaMiH OpOMiy Ha €NeKTPOAl 3 HAHO-CTPYKTY-
POBaHOIO TTOBEPXHEIO0 3HAYHO MOJIETIIYETHCS, PO IO CBIAYMTH 3CYB MTOTEHIIATY KaTO-
Horo MakcumyMy Ha 0.1 B y mo3uTuBHUMI OiK MOPIBHSHO 3 TJIAJKUM EJIEKTPOAOM 3a
OJTHaKOBOI KOHIICHTpAIlii po3uuHy (pHc. 2), [0 MOKHA TOSICHUTH €JIeKTPOKATATITHIHOIO
JIi€10 HAHOCTPYKTYPOBAHOT'O €IEKTPO/Ia BHACIIIOK OCOOIMBOCTEH OY0BH HOTo TIOBEPXH.

3anexHiCTh BEIMYMHA MaKCUMYMIB CTpyMY BiJl KOHIIEHTpaLlii TiaMiH Opominy € Ji-
HIIHOIO IS TJIaJKOT'0 Ta HAHOCTPYKTYPOBAHOI'O HiKelleBoro enekrpoza. OneprkaHi npsi-
Mi TPOXOIATH MPAKTHYHO Yepe3 I0o4YaToK KoopauHaT (puc. 3). 3MiHHI BEJIHMYHHHU Y
(cTpym Makcumymy, /,, A) Ta x (KOHLIEHTpallis Tiamin Opomify, C, MOJIB/ /M’ ) TIOB’s13aHi
JIHIHHAM CHIBBIJHOIIEHHSM y = KX, JIe K - KoedimieHT nporopuiiiHocti. Llei xoediri-
€HT BH3HAYaJIM 33 TAHI'CHCOM KyTa Haxwuiy npsMux (puc. 3). 3a migpaxyHKamu K s
TJIAJIKOTO eJeKTpona HaOyBae 3HadeHHs 0.94, s HaHOCTpyKTypoBaHoro 1.86. Otxe,
PIBHSHHS, SIKE 3B’SI3y€ BEIIMUMHY MaKCUMyMy CTPYMY 3 KOHLIEHTPAL€IO JETOJISIPU3aTO-
pa, Ma€ TaKuii BUTJISI:

ona enaokoeo enexkmpooa: 1, = 0.94-C;

ona nanocmpykmyposanozo: I,= 1.86-C.

[i crmiBBiTHOIICHHS NAIOTh 3MOT'Y MPOBOJUTH KiJbKICHI BH3HAYCHHS KOHIICHTpAIT
JIeTIoJIsIpU3aTopa B PO3YHHI.
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Puc. 2. [ToTeHmioqrHaMivHi KPUBI BiTHOBJICHHS TiaMiH-OpoMiny (v = 5107 B/c; T=298 K):
1 — rmankwii Hikenesuit eneKTPO, Criavin-6pominy) = 0.04 MOIB/IM’; 2 — TTIaIKKii HiKeJIeBrii
enexTpot, Ciavin-pominy) = 0-05 MOIB/IM”; 3 — HAHOCTPYKTYPOBAHKH HiKENEBHH €NEKTPOI,

Clriawin-cpominy) = 0.04 MOJII)/IIM3; 4 — HAHOCTPYKTYPOBAHHI HIKEJIEBUIA EIEKTPO]I,
C(riamin-poniny) = 005 MOITB/IM’.

wEEREOR S8 8E

0 0,02 004 0,08 0 ¢ Monsin

Puc. 3. 3anexxHICTh BeIMYIMHN CTPYMiB KaTOIHOTO MiKa BiJ KOHIEHTpAIH{ TiaMiH OpoMiy
(v="510"? B/c; T=298 K):
1 — ragKuii HiKeNEBUI ENEKTPOJT; 2 — HAHOCTPYKTYPOBAHUH HIKETIEBUI €IEKTPOIL.

IMopiBHSIHHSA 3HAa4YeHb CTPYMy MMM [, A7d MOTEHLIalliB BiJHOBJIEHHS Ha HAaHO-
CTPYKTYPOBAHHX 1 TVIAJKUX HIKEJICBUX CJICKTPOJAaX CBIIYUTH MPO TE, IO iIHTCHCUBHICTH
pO3psay TiaMiH OpOMiay Ha MEpUIOMY €IEKTPOIl MPUOIM3HO Y MBiYi BUINA. 3MIICHHS
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MOTEHLiaJIiIB MAaKCUMYyMIB CTpyMy B OiK HEraTHBHIIIMX 3HAa4€Hb 32 30UThIICHHSIM KOH-
LeHTpalii TiaMiH OpOMiy 3acBiJuye 3pOCTaHHS NEpPEHANPYTH EIEeKTPOXIMIYHOI peaKIii.
Taxka 3aJIeXKHICTh TIPOCTEKYETHCS I 000X elIeKTpoiB. Lle moB’s13aH0, IMOBIPHO, 3 THM,
0 TPOJYKT BiJJHOBJICHHS TiaMiH OpOMIJy JOCHTH IHTEHCHBHO aacOpOYEThCS MTOBEPX-
HEI0 eNeKTPOiB, macuByroun ii. Ha aHOMHMX AiNSHKaX MUKIIYHUX BOJIBTaMIIEPOTrpaM
HEMae O3HaK eJIEeKTPOXiMIYHOI aKTUBHOCTI TiaMiH OpOMiTy YH MPOIYKTIB HOro BiJHOB-
JICHHS, 1[0 CBITYMTH PO HEOOOPOTHICTH Tporiecy (puc. 4.). IIpo He0OOpPOTHICTE mpotie-
Cy CBIJYMTH 1 PO3paxoBaHMH KyToBMH KoedillieHT mpsMoi B koopamHatax Igl, - IgC,
SIKMH BUSIBUBCSI MEHIIIMM 32 OIUHUINO. HasBHICTH OZIHOI0 YiTKOrO MaKCUMYMY Ha KaTo[-
HUX TUIKaX MOTEHIIOJMHAMIYHIX KPHUBHX MOXKE CBIUUTH PO OJHOCTaAIHHICTh MpoIie-
Cy BiJIHOBJICHHS 1 J]a€ MiJICTABH NPUITYCTUTH HOTO OJJHOETIEKTPOHHUI XapakTep.
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Puc. 4. I{uxiiuHi MOTeHIi0qMHAMIYHI KPHBI BiTHOBJICHHS TiaMiH OpoMiTy
(C= 4-10 mons/nv’; v=5-10"2 B/c; T=298 K):
1 — ragKuid HiKENEBUIA ENEKTPOJT; 2 — HAHOCTPYKTYPOBAHUH HIKETIEBUI €IEKTPOJIL.

ITpoBeneni meromoM camoysromkenoro nonst Xaprpi-®oka B HabmmwxeHni MNDO
KBaHTOBO-XIMIYHI OOYHCJICHHSI 3aCBIIYYIOTh TE€, MO NPU OKUCHEHHI TiaMiH OpoMimy
eNeKTPOH Oy/ie BUAASITUCH 3 TIPUMIJUHOBOTO (hparMeHTa, a y pa3i BiHOBJIECHHS — MPH-
€/IHYBATHChH JI0 Tia30JIIEBOTO LUKITY, TOOTO OKMCHIOBAJIBHUM 1 BiTHOBITIOBAILHHUIA TpOIIE-
CH CTOCYIOTHCS Pi3HMX YaCTHH MOJIEKYINH, sIKI MaiPKe CTPOro i30JIb0BaHI METHUIIEHOBOIO
MICTKOBOIO rpyroro. KpiM Toro, Ii mpomuecu CToCyroThCs JIUIIE T-CUCTEMH, IO € TUIIO-
BHMH JUIsl OUTBIIOCTI OpraHiuHuX MoseKyin. OO4HCIIeHHs BiqoOpaXKaroTh OJJHOETIEKTPOH-
HUM MEXaHi3M BiJTHOBJICHHS TiaMiH OpOMITy.

3HAYHOI MIpOI0 IHTCHCUBHICTH BiJHOBJICHHS TiaMiH OpOMITy 3aJIC)KUTh BiJ| IIBHI-
KOCTI pO3TOPTKH MOTeHIiany (v), KW HakIaxaeTbcs Ha poOounii enektpon (puc. S).
[TigBuIIEHHS WBUAKOCTI 3MiHH NOTEHIIay CYIIPOBOKYETHCSI 3pOCTAHHSAM CTPYMIB Bifl-
HOBJICHHS Ta 3MIIIEHHSAM ITOTECHIIaJIiB MAKCUMYMIB CTpyMy B OiK HEraTHBHIIINX 3Ha-
YeHb, 110 CBITYUTH MPO TOCHICHHS HEOOOPOTHOCTI MPOIIECy.
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Puc. 5. IoTenmionuHamivyHi KpUBI BIHOBIECHHS TiaMiH OpoMity 3a pi3HOI IIBUIKOCTI HAKJIaTaHHS
norermiany (C = 0.04 mons/mm’; T=298 K): 1 — rimagkuit HikeneBmii enekrpox, v= 5107 B/c; 2 —
riagKui Hikenesnit enekrpox, v= 110" B/c; 3 — HAHOCTPYKTYpOBAHMIA HiKeICBHIl ENEKTPO,

v =510 B/c; 4 — HAHOCTPYKTypOBaHHii HikeTeBHil enexTpom, v = 1-10" B/c.

Ha miycraBi BOMbTaMIEpOMETPUYHUX JOCIIPKEHB 3riaHO 3 [11] po3paxoBaHO KiHe-
THUYHI NTapaMeTpH TPOLEeCy eIEeKTPOBIHOBIEHHS TiaMiH OpoMiny, 30KpeMa, eeKTHBHI
KoHCTaHTH 1BUAKOCTI (K) Ta KibKiCTh edeKTpoHiB (n), ki OepyTh ydacTh y mporeci
BigHOBINIeHHS. OTpUMaHi 1aHi HaBEZEHO B TA0II.

BusHaveHi 3HaueHHs e(peKTHBHIX KOHCTAHT mepeneceH s sapsty (1,2 — 3,9)-107 ¢’
XapaxTepHi JuIsl He0OOpOTHHX eNeKTpoxiMiuyHuX nporeciB [11]. TTopiBHSIHHS iXHIX YHC-
JIOBUX 3HA4YEHb CBIAYHTH IIPO CYTTEBO BHIILY EIEKTPOXIMIUHY aKTUBHICTH HAHOCTPYKTY-
POBaHMX HIKEJIEBUX €JIEKTPOJIiB MOPIBHIHO 3 TJIaJKUMH.

KineTnuHi napamerpu npouecy eJIeKTPOBiIHOBJICHHS TiaMiH 6pominy

HikeneBnii enexrpon Koucranra meuakocri, k-10° (em-c”’) | Kinekics enexrpomis, n
HanocrpykrypoBanuii 3,90+0,12 1
I'mapkwuit 1,23+0,06 1
BucnoBkn

AHani3 oTpUMaHNX €KCIEePUMEHTAIFHUX JIAHWX 3aCBIIYMB, IO IPOLEC ENEKTPOBI/-
HOBJICHHSI TiaMiH OpOMifly Ha HiKeJIeBHUX €IeKTpo1aX HeOOOPOTHUH 1 OZHOEIEKTPOHHUH,
Yy IbOMY pasi iHTEHCHUBHICTb BiJHOBJICHHS TiaMiH OpOMiJy Ha HIKEIEBUX HAHOCTPYKTY-
POBaHUX €JEeKTpOoJax 3HaAYHO BHINA, HIXK Ha MIIaJKUX. 3HalIeH] Koe]ilieHTH ponopiii-
HOCTI MI>K CTPYMOM MaKCHMYMiB BiJTHOBJIEHHsI T() KOHIIEHTPALIIEIO €JIEKTPOAKTUBHOI pe-
YOBMHHU JIAIOTh 3MOT’Y KUIBKICHO PO3paxyBaTH 3a BOJBTAMIIEPOMETPHYHHMH JAHUMH
KOHLIEHTpAIIIO TiaMiH OpOMiTy B pO3UHHI.
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Vitamin B, (thiamine bromide) is a component of the ferments, which take part in the exchange of
substances flowing in live organisms and has a wide application in medical practices for medical treatment of
different nerve illnesses. Voltammetry is one of the most universal electrochemical methods for investigation
and detection of organic substances. As known voltammetry is characterized by simplicity, sensitivity, cost —
efficiency, precision, accuracy and may be recommended for development a chemosensors for qualification
analysis of vitamins and proteins in food products, biosystems, technological analysis of the run-off waters and
in the medicine industry. Many investigations of the last year is devoted to polarograph investigations of the
vitamin water solution by means of toxic mercury or expensive platinum electrodes, while electrochemical
behavior of thiamine bromide on the nanostructured electrode does not study. In the present paper the
electrochemical process of the vitamin By reduction on the nickel nanostructural electrode was investigated by
voltammetric method. As indicator electrodes the smooth and nanostructured nickel electrodes by similar work
area have been used. Nanostructured nickel electrode of the type “cluster — globule — surface” was fabricated in
the shape of nickel plate with deposited from one side of plate uniform nanostructured elements in the vive of
cones with height and radius of curvature near the peak of 50 nm. An area of the visible work electrode
surfaces was 0.2375-10* m’. A surface concentration of elements in massive achieves 109 m™. As a counter
electrode a platinum wire with visible surface of 7-10* m® was used. A saturated silver-chloride electrode
Ag/AgCl was used as a reference. Obtained in cyclic and linear voltammograms indicate that vitamin B,
(thiamine bromide) electrochemically reduces on both smooth and nanostructured nickel electrodes. The
electrochemical reduction of vitamin By on the nickel nanostructural electrode starts at the potential £ > 0,5 V
and achieves a maximum in the interval of £ = - (0,92...0,97) V.

Process of thiamine bromide electroreduction on the electrode with nanostructured surface is significantly
lighting, potential of the cathode maximum shifts on 0.1 V in positive direction as compared with smooth
nickel electrode at the same concentration of thiamine bromide in solution, which may be explained by
electrocatalytic action of nanostructured electrode surface. Existence of a single clear maximum on the cathode
branch line of potentiodynamic curves may be evidence to one step of electroreduction and suggested its one
electron character. Increasing a rate of potential sweeping is accompanied by rising of reduction current and
shifting of peak potential to the negative side which causes amplification of irreversibility of the process. As
optimal sweep rate a value of 5-107 V/s was chosen.

It claims that thiamine bromide has significantly higher discharge intensity on the nanostructural nickel
electrode than on the smooth one. On the basis of obtained results the kinetic parameters of thiamine bromide
reducing process were calculated. It proposed the linear equations which make it possible to quantify identifi-
cation the thiamine bromide concentration in the solution. As alternative to polarograph detection of vitamin,
we propose a voltamperometric chemosensor where nanostructured surface of nickel is used as indicator
electrode it claims that thiamine bromide has significantly higher discharge intensity on the nanostructural
nickel electrode than on the smooth one in 2-3 times and increases in the factor of tens as compared with
mercury electrode. This significantly increases a sensitivity of sensor and make it application more safe.

Key words: nanostructural electrode, thiamine bromide, voltammetry.
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BOHLTaMHepOMeTpH‘ICCKHM METOAOM HCCIIENO0BAH MPOLECC SIEKTPOXUMUIECCKOTI 0 BOCCTAHOBJICHUS BUTA-

MuHa B, (TmamuH GpoMua) Ha MOBEPXHOCTH HAHOCTPYKTYPHPOBAHHOTO HUKEIEBOTO JIEKTPOAA. Y CTaHOBIIE-
HO, 9TO HHTEHCHBHOCTb pa3psijia THAMHH OpOMH/A Ha HAHO-CTPYKTYPHPOBAHHOM JJIEKTPOJIE 3HAUUTEIHHO BbI-
1Ie, ueM Ha riajgkoM. Ha ocHOBe MoiydeHHbIX pe3ysbTaTOB PaCCUMTAHbl KUHETUUECKHE KOHCTAHThI Mpoliecca
JIEKTPOBOCCTAHOBIICHUS. U TIPEIJIOKEHBI COOTHOLIEHHUS], MO3BOJISIIOIIME KOIMYECTBEHHO OINPEAENATh COIEp-
JKaHHe THAMHH OpOMHJa B PacTBOpax.
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