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C-2-22. HOBBIH DJIEKTPOKATAJIMTUYECKHA AKTUBHBIN MATEPUAJI

HA OCHOBE OKCUJA I'PA®EHA, TTOJIN-O-OEHWJIEHANAMWHA U
KPEMHEBOJIb®PAMOBOI KMCJIOThI

IIucapeBckas EJjiena IODLEBHal, Karoes A.J'I.l, Edumos O.H.z, AHJpeeB B.H.

1 .
Hucmumym ?usuwecmu xumuu u danekmpoxumuu um. A.H. @pymxuna PAH, 2. Mockea, Poccus
Hnemumym npobnem xumuyeckou guszuxu PAH, e. Yepnozconoska, Poccust

e-mail: elena_pisarevska@bk.ru

IIpemnoxen mpoctoil cnoco0d MONyd4eHUs] PeOKC-aKTUBHOIO MaTepuaia C BBIPAKEHHBIMH
CBOMCTBAMH MEIHATOPHOTO KaTajau3atopa. Panee Hamu ObLIO MOKa3aHo, uTo okcua rpadena (GO),
Onaromaps MPHCYTCTBHIO KHCIOPOACOAEPIKALINX TPYHN Ha MOBEPXHOCTH, SBISCTCS XOPOLICH
OCHOBOM ISl MOJIEKYJIIPHOrO KOHCTpykTOopa [1]. DT0 mo3BojsieT MOAUBHUIMPOBATH €ro
pa3IMYHBIMKM ~ OPTAaHHYECKMMH W HCOPTaHMYECKUMH  YaCTHULAMH, HampuMep,  IOJIH-0-
¢denmnenguamuaom (PPD), wactunamm Pd, mim  kpemuHemonnOmeHoBoi kuciotoi  (SiMo).
KpemueBonbdpamosast kuciora (SiW) HCIONb3yeTcss BO MHOTHX KaTAIMTHYECKHX Mpoleccax. B
otmmure ot SiMo, oHa He ancopOupyercs Ha
HOBEPXHOCTU YIIepoJHbIXx MartepuanoB. Ho eciu SiW
coocaxxaate ¢ PPD B mpolecce ero 3JeKTPOCHHTE3a Ha
anekTpoje, mokpeitoM GO, TO Bech mpomece yckopsieTes,
a Ha TOBEPXHOCTH 3JIEKTPOJa 00pa3yeTcsi KOMIO3UTHOE

MOEpBITHE C ONHOBpeMeHHBIM mepexogoM GO B

o -0.5 0.0 0.5
BoccraHoBieHHyl0  Qopmy  (RGO).  IlomyueHHsrit E.V (AglAgCl)

Puc. 1. I[BA RGO-PPD-SIW na
NAAHAPHOM  YelepOOHOM  JileKkmpooe 8

PEIOKC-TIEPEXOI0B B KHCIOi cpefe W 2-3 B HelfTpanshol. 1M HySO, (~,—) u ¢ npucymemeuu 107
M [Fe(CN)]]” ™ (—).

xomno3utr RGO-PPD-SiW umeer 110 mecTH BbIPaKEHHBIX

DNEeKTPOXMMHUYECKUH MMIICAaHC MOKa3aJl, YTO B KHUCIIOH

cpene npu E=0,2 B npoBoaumMocTs KoMmmo3sura, Mojenupyemas Ry, Ha 5 mOpAIKOB BBIIE, YeM Y
guctoro PPD, a émkocth, mMomenupyemas CPEf — na 1 mopsimok. DnekTpokaTamuThHyuecKas
AKTUBHOCTb KOMIIO3MTA 10 CPaBHEHUIO ¢ YMCTBIM PPD Oblia mpoaeMoHCTpHpOBaHa Ha MpUMepe
YBeNHUYEHHs 06PAaTHMOCTH penokc-peakmuii [Fe(CN)s]*™ 1 n-GeH30XuHOH/MHAPOXHHOH.
bnazooaprocmu. Pabora BeINONHEHA [IPU MOICP>)KKE MUHUCTEPCTBA 00pa3oBaHus U Hayku PO.

Jlumepamypa

1. E.YO. ITucapesckas, O.H. E¢pumos // dusnkoxumus noBepxHOCTH U 3amura Matepuanos. 2019. T. 55. C. 282-286.
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P-2-22. ANOVEL ELECTROCATALYTICALLY ACTIVE MATERIAL

BASED ON GRAPHENE OXIDE, POLY-O-PHENYLENEDIAMINE AND
SILICOTUNGSTIC ACID

Elena Yu. Pisarevskaya®, A.L. Klyuev', O.N. Efimov?, V.N. Andreev*

! Frumkin Institute of Physical Chemistry and Electrochemistry RAS, Moscow, Russia
2 Institute for Problems of Chemical Physic RAS, Chernogolovka, Russia

e-mail: elena_pisarevska@bk.ru

We proposed a simple method for preparing a redox active material with expressed mediator
catalyst properties. Earlier we showed that due to surface oxygen-containing groups graphene oxide
(GO) is a good basis for molecular design [1]. This allows its modifying with various organic and
inorganic particles, e.g. poly-o-phenylenediamine (PPD), Pd particles, or silicomolybdic acid
(SiMo). Silicotungstic acid (SiW) is usable in numerous catalytic processes. Unlike SiMo, it is not
adsorbable on the surface of carbonaceous materials. However, if SiW is co-deposited with PPD in
the course of its electrosynthesis on a GO-coated electrode, the whole process is accelerated, and a
composite coating is formed on the electrode surface,
while GO is converted into the reduced form (RGO). The
resulting RGO-PPD-SiW composite exhibits up to six
expressed redox transitions in an acid environment and
two or three redox transitions in a neutral environment.

The electrochemical impedance in an acid environment at

E = 0,2 V showed that the composite excels unmodified ' E.V (Ag/AgCl)

Fig. 1. RGO-PPD-SiW CVA on plane
carbon electrode in /M H>SO, (... , —)
conductivity and by one order of magnitude in the CPEs-  and in presence of 107 M [Fe(CN)e]* ™~

PPD by five orders of magnitude in the Rgsimulated

simulated capacity. The electrocatalytic activity of the
composite in comparison with unmodified PPD was demonstrated for the example of enhanced

reversibility of [Fe(CN)e]*** u p-benzoquinone/hydroguinone redox reactions.

This study was supported by the RF Ministry and Education and Science.
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