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Memooom yuxniunoi eonvmamnepomempii 00CioHCceHo npoyec 8iOHO61eHHs OeH3eHOIa30 il
mempagmopbopamy Ha epadimosomy erekmpooi 3 aAYeMOHIMPUTLHO20 POUUHY.
Buxonano enexmpoximiuny mooughixayiro nosepxui epagpimy MIII-7 y nomenyiocmamuy-
HOMY peodicumi 3a cmanozo 3navenus nomenyiany —0,2 B 6 ayemoHimpunbHOMYy pO3UUHI,
wo micmue 0.1 M Oenzendiazoniti mempagpmopbopam (BAT®PH ) ma 0.1 M nimii
nepxnopam. [locniodiceno 3anedxicnicms Kpaiioozo Kyma 3mouye8ans NO8epxXui po3uuHamu
AHiniMY 8 cONAMIL Kuciomi 6i0 Konyenmpayii anininy ma xuciomu. Po3paxosano pobomu
Koeesii ma aoeesii.

Knrouosi cnosa: benzendiazoniii mempagmopoopam, epagim, aniniz, Kym 3MOYY6aHHsL.

Beryn

I'padit — 11e BUCOKONPOBIAHMI MaTepian i3 37aTHICTIO IHTEPKAIIOBATH Pi3HI HOHH,
SIKHH 3aCTOCOBYETHCS Y MOHOJITHOMY Ta TEPMOPO3IIMPEHOMY BHIUIAI, rpadeHi, Horo
IIMPOKO BHKOPHCTOBYIOTH B €JIEKTPOHIli, eHepreTuil Ta karamnisi [1]. Iarepec no ri6-
PUIHUX eNEeKTPOIPOBITHINX KOMITO3HUTIB Ha OCHOBI TpadiTy 1 MONiaHUTIHY 3aIHIIA€ThCI
BUCOKHM 3aBJISIKM TXHIH BUHSATKOBIN €JEKTPOXiMidHiM akTuBHOCTI [2, 3]. Taki KomMmo3uTu
BUKOPHCTOBYIOTh IUII CTBOPEHHS BHCOKOEMHHX CYINEpKOHIeHcaTopiB [4, 5], emekrpo-
XIMIYHUX CceHCOpiB (Hampukiajn, BusHaueHHs pH, kapOaminy, rmoko3n) [6-8],
eJIIeKTPOIHHUX MaTepiaiiB mkepen ctpyMmy [9] i anTtukoposiitanx nokpurtis [10]. Born
BUSIBJISIIOTH BUCOKY €JIEKTPUYHY, TEIUIOBY, ONITHYHY M €JIEKTPOXIMiYHy cTaOuTbHICTh [11].

[Tixg wac monimMepu3aliii aHiJIiHy B IPUCYTHOCTI TpadiTy € MOXIIMBAM TPOIIEC MTPHE-
HaHHS TOJIIaHUTIHY /10 aKTUBHOTO LIEHTPY B CTPYKTYPI rpadirty, 10 MiATBEPIUKYETHCS 32
nmoriomoroio SEM [12, 13]. Lle cnpusie MOMMIIEHHIO CTPYKTYPH, TEPMIYHOT CTaOITBHOCTI
Ta eJIEKTPOIPOBITHOCTI KOMITO3UTIB. BaxkIMBOIO YMOBOIO I1iJ] 4ac BUPOOHMIITBA KOMIIO-
3UTHUX MaTepiaiiB Ha OCHOBI rpadiTy Ta eNeKTPONPOBITHIX MOJIMEPIB € 3a0e3reueHHs
HAQIIHHOTO KOHTAKTY Ta JOOPOI B3aEMOIii MiXK OKPEMHUMHU KOMITOHEHTaMH. J{OCIiKeHHS
nuIsxiB (pi3umgHOI Ta XiMiuHOI Momudikallii rpadiToBOi MOBEPXHI 3 METOIO MOJINIICHHS
3MOUYYBaHOCTI il pO3UYMHAMM COJIEH aHUIIHY € BaXJIMBUM KPOKOM Yy BHPIIIEHHI IHOTO
3apmaHHs. Moauikailis TOBEpXHI BYTJICIICBHX MaTepialiB, 30KpeMa MUISXOM BiJIHOB-
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JICHHSI COJICH apeH/IIa30Hit0, MOKPAIIY€E BIACTUBOCTI iX KOMIIO3UTIB 3 CIICKTPOIPOBITHUMU
nonimepamu [14]. BigHoBIeHHS 10HIB OCH3EHIIa30HII0 CYIPOBOIKYETHCS YTBOPESHHIM
(eHINBHNX paAMKaNiB, sIKi XIMIYHO NPUETHYIOTHCS N0 MOBEpXHi rpadity. Y upomy
BUTIA/IKy TIPUBHUTI (DEHUNBHI rpynu OyIyTh Opi€HTOBaHI MiJ KyTOM [0 TOBEPXHi, IO
MOJICTIITYBAaTHME aJ0pOIlif0, HApUKIaA, aHUTiHy. Haifuacrime mij dac momiMepu3arii
aHUTIHY JUIS CTBOPEHHS KHCJIOTO CEpEeIOBHINA Ta JOIMYBaHHS IMOJiaHIUIIHY BUKOPHUCTO-
BYIOTh COJISIHY a00 cynb(haTHy kucimotu [15—17].

I'pagitr MIII-7 HanexuTh OO KIacy KOHCTPYKLIHHMX BHCOKOIIUIBHHUX APiOHO-
3epHUCTHX TpadiTiB, NMPU3HAYEHUX /I BUCOKMX MEXaHIYHMX HABaHTAXXCHb B yMOBaX
BHCOKHMX TEMIIEpPATyp 1 arpeCUBHUX CEPEJOBHUIN. BHUTOTOBIAETHCS 32 TOTOMOTOO XOJIO-
HOTO TNpecyBaHHs. Mae BHCOKy IIUIBbHICTH (>1,8 r/cM®) i HU3BKY BiIKPUTY TIOPHUCTICTH
(<10—12%). Manwmii po3mip 3epHa (He OUTBII HDK 25 MKM) Jja€ 3MOTY BHT'OTOBIIATH 3
I[bOT'0 Matepiany BUPOOH 3 TOHKMMH peOpaMu, BUCTYIIAMH Ta CKJIQJIHUMH TOHKOCTIHHUMH
neransmu [18].

Bapro Takok BpaxysarH, IO 3M0quaH1CTb rpadity iCTOTHO 3MIHIOETBCS T[T
BIUIMBOM EJIEKTPOXIMIYHHX TIPOIECIB, SIKi CYTPOBOJIKYOThCS 1HTepKaJ1${ule}0 aHIOHIB 1
KaTiOHIB, 0COOIMBO B YMOBax MMPHKJIAJACHOT0 30BHIIIHLOrO OTeHMIamy [19].

Marepianan Ta METOANKA eKCIIEPUMEHTY

Jlns mpurotyBaHHS pO3YMHIB BUKOPHCTOBYBANIM aHLTiH (x4) BUpoOHUITBa Aldrich,
COJISIHY KUCIIOTY (X4), TUCTHUIILOBaHY BOAY. [ OTyBanm BHXiJHI PO3YMHM aHUTIHY Pi3HUX
KoHIeHTpauii y 3,0, 2,0, 1,0 Ta 0,5 1 HCL

I'yctuHM nocnijpkyBaHMX PO3YHMHIB BU3HAYAIM MIKHOMETPHYHHM METOJIOM, a TXHil
MOBEPXHEBUI HATAT — CTAJIATMOMETPHYHUM METOIOM.

Enextpoximiyna Monudikaniss nosepxHi rpagiry MIII-7 BigOyBanace B amero-
HITpWIBHOMY po3umHi, mo mictuB 0,1 M Gensenniazoniii rerpadropdopar (bBATDE) Ta
0,1 M niTiii nepxsopart. I'padiToBa mIacTHHKA CIyryBaja poOOYHM EJIEKTPOJOM, JOTIO0-
MDKHUH €JIEeKTpOA — IUIATHHOBA IIIACTHHKA, CICKTPOA TOPIBHSHHA — HACHYECHHUH
xyopcpiouuit. Moaudikariiro rpadiToBol MOBEPXHi BUKOHYBAIH Y MOTCHIIOCTATHYHOMY
pexuMi 3a cranoro 3HaueHHs noreHmiany —0,2 B. TpuBamicTe mporecy — 5 XBHIKH.
[Ticns uporo rpadiToBi mIacTHHU 6AaraTOKpaTHO MPOMHBAIN €THIIAIIETATOM Ta ETHUJIOBUM
CIOUPTOM, 100 O30y THUCS MPOAYKTIB MOXIIMBUX MOOIYHIX PEaKIiid Ha MTOBEPXHI.

Busnauanu kpaiioBuil KyT 3MO4YyBaHHS TBEpJOi MOBEpXHI rpadirty pozduHamMu
AHUTIHY B COJISIHIN KHCIIOTI. B HOCHI/KEHHSIX BUKOPHCTOBYBAIM METO/ JIeXKadoi Kparwii.
Ha nomnepenHbO MiAroTOBICHY MOBEPXHIO rpadiTy HAHOCHIM KpPAIUIUHY PO3YHHY
o6’emom 10 wmxu. TIpoBogmnm 5 mapanenbHHX BUMIPIOBaHb, NMOMIMIAIOYM KPAIUTMHA
PO34YMHY Ha Pi3HI JUISHKH TOBepXHi. Pe3ynbTaTi napaseabHUX BUMIPIB yCEepEAHIOBANH.
[Mpoekuito kpamauH Ha migkmaauni ¢otorpadyrors. Bucoty Ta miamerp Kparut
BHU3HAYAIOTh Oe3mocepeiHbo 3a (poTo3HIMKOM (prc. 1). 3HaUCHHS KOCHHYCa KpailoBOro
(d/2)*-
(d/2)%2+n2’
OCHOBHM Kparui; # — BucoTa kpamuti. s po3paxyHKy poOOTH Koresii BHKOPHCTAIH
piBusHHEs [lfompe, a a1 BU3HAYCHHS PIBHOBaXXHOI POOOTH ajire3ii piIuHHU 3aCTOCYBaIU
piasHHEs dronpe—lOHnra. Bei mocnimkeHns mpoBoamm 3a Temmepatypu 20 °C.

KyTa 3MOYyBaHHS OOYHCIIOITH 3a (HOpMyJom coS 6 = ne d — ummpuHa

PesyabTaTn nociaigkeHs Ta 00roBOpeHHA

MeTo10M IUKIIYHOT BOJIBTAMIIEPOMETPITl JOCHIIIKEHO MPOLIEC BiJIHOBICHHS OCH3EH-
nia3oHi0 TeTpadTopOopaTty Ha TpadiTOBOMY €IEKTPOIi 3 alETOHITPMIEHOTO PO3YHHY



246 BIKTOPIA JIOBUMLIBKA, SIPOCJIAB KOBAJIMIINH, OJIEKCAH/ZP PELIETHSIK

(puc. 2). Ha mepriioMy OUKITI pO3TOPTKU MOTEHITIATY CIIOCTEPITAlOThCS IMIKKU BiTHOBICHHS
3a moreHmianiB Oomu3zpko —0,07 Tta —0,30 B. Ilik 3a morermiany —0,07 B Biamosimae
MPOIIECY BiHOBIICHHS J[ia30C0JIi 3 YTBOPEHHIM (eHIIbHOTO pagukaina. [20].

Puc. 1. Jlo BU3HaUEHHs KPaliOBOIr0O KyTa 3MOYyBaHHS
pozunHamMu MoaudikoBaHoro rpadity mapku MIIT-7.

Fig. 1. To determine the marginal angle of MPG-7 graphite wetting by solutions.
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Puc. 2. lluxiuna BonsTamneporpama rpagirosoro exekrpoaa y 0.1 M po3unHi
OeH3eH/1a30Hil TeTpadTopOOpaTy B allETOHITPHIIL.
Fig. 2. Cyclic voltammogram of graphite electrode in 0.1 M solution
of benzenediazonium tetrafluoroborate in acetonitrile.

Ha macTymHHX npkiax cKaHyBaHHS MOTEHIATy CHOCTEPITaeThCs pi3Ke 3MEHIICHHS
CTPYMIB BiJHOBIJICHHS. L{e CBIIYMTH MPO MOKPHUTTS MOBEPXHI MPOAYKTAMH BiJHOBIICHHS
OeH3eHIia30Hil0, SIKi OJIOKYIOTH ii Ta MEePemKkoKAIOTh TTOAATIBIIOMY EIEKTPOXIMITHOMY
IpoIecy.
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OTpuMaHi pe3ysbTaTH MiATBEPIKYIOTh MOXIMBICTS Moudikarii moBepxHi rpadiry
IUIAXOM enekTpoxiMigaoro BigHoBieHHS B/IT®b. Byno Bubpano 3Ha4eHHS MOTEHITIATY
—0,2 B s MOTEHIIOCTaTHYHOTO BiJHOBIICHHS coii mnpu Moaudikauii rpadiroBoi
TTOBEPXHI.

3aNekHICTh CTPYMY BiTHOBJICHHS OCH3CH/Iia30HII0 TeTpadTopOopaTy Bia yacy mHpo-
ecy Momudikarii moBepxHi 300paxxeno Ha puc. 3. Ha orpumaHniii 3a1eKHOCTI criocTepi-
raeThes MOCTYIIOBE 3MEHILICHHS! CTPYMY BiJIHOBJIEHHsI BHACTIJOK MOAUQiKalii MoBepxHi
MPOAYKTaMH BiTHOBJICHHS. Moaudikariis mpu3BOIUTh 10 (OpMyBaHHS MOKPHUTTS, SKE
XapaKTepU3y€eThCsl 3HAYHUM €JIEKTPUYHUM OITOPOM.
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Puc. 3. 3anexHicTh CTpyMy BiTHOBJIEHHS (eHUIAIa30HII0 Bix yacy Moaudikanii rpaditoBoi
noepxHi. [Torenuian rpadirosoro enexkrpona -0,20 B BirHOCHO HacH4YeHOTO
XJIOPCPIOHOTO ENEKTPO/IA.

Fig. 3. Dependence of the reduction current of phenyldiazonium on the time of modification of the
graphite surface. The potential of the graphite electrode is -0.20 V relative
to the saturated silver chloride electrode.

Jocnimkeno 3MouyBaHHs TpadiToBoi moBepxHi MoAM(IKOBaHOI HIISIXOM €JIEKTPO-
XIMIYHOTO BiJIHOBJICHHS OSH3EH/11a30HII0 PO3UMHAMH aHIIIHY B COJISTHIM KUCIOTI. 3aex-
HICTP KOCHHYCa KpaioBOro KyTa 3MOYYBAaHHS BiJi KOHIEHTpALiil aHUTIHY Ta COJSHOI
KHCJIOTH Y BOI 300pakeHo Ha puc. 4.

EnexTpoximiuna Moangikalis moBepxHi rpadity cyTTEBO IOJINIIYe I 3MOUyBaHICTh
MOPIBHSHO 3 HeMoupikoBaHOO MoBepxHeto [21]. HaBith y Bunaaky 4ucTOi BOAM cepeHe
3HaueHHs cos 0 = 0,44, 10 € neno BUIUM MTOPIBHIHO 3 HEMOIU(IKOBAHOIO TOBEPXHEIO
(cos 6=0,32).

Jlnst po3umHiB 3 KoHLeHTparieto kucinotr 0,5-2,0 u ta anininy 0,0—-0,1 H 3MouyBaHIiCTH
rpadiToBol MOBEPXHI MOTIPIIYETHCS TOPIBHIHO 3 YUCTOIO BOZOIO. 301IbIICHHS KOHIICH-
Tpamii KUCIOTH W aHUTIHY NMPU3BOMUTH 10 3pocTaHHs cos 0. Haiikpammoi 3MouyBaHOCTI
JIOCSITHYTO 3a KOHUEeHTpauii anininy 1,0-2,0 v Ta kucnotu — 3,0 H. OTpuMaHi pe3ysbTaTH
MOXHa TIOSICHUTH TOBEPXHEBO-IHAKTUBHUMH BJIACTHBOCTSMH COJISIHOI KHCJIOTH Ta
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MOBEPXHEBO-aKTUBHUMHU — COJITHOKUCIIOTO aHLTiIHY. 32 BUCOKHMX KOHIEHTpAaLiil aHUTiHY
Ha TIOBepxHi rpadiTy BinOyBaeThcs amcopOuis kaTioHa QeHimamoHifo. O4eBHIHO, IO
(eninpHa Tpyma Oyne opieHTOBa B OiK HOBerHi a aMiHHa Tpyna B OiK pO34HHY.
HastBHiCTb (peHUTBHIX TPYI IPHBATHX JIO HOBEPXHI CIPHATHME LbOMY mpouecy. Tomy
MOJIMIICHHS 3M0‘{yBaHOCT1 CBIIYUTH NP0 HASBHICTH NPHUBUTHX (EHUTBHHX TpyI Ha
rpadiToBii MOBEPXHi.
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Puc. 4. 3anexHicTb KOCHHYca KpaioBOro KyTa 3MOYyBaHHS Bijl KOHLEHTpALliil aHiliHy
Ta COJISTHOI KMCJIOTH y BOJI AJIsSI €IEKTPOXIMiYHO MoiM(iKoBaHOi moBepxHi rpadity MIIT-7.
Fig. 4. Dependence of the cosine of the contact angle on the concentrations of aniline and
hydrochloric acid in water for the electrochemically modified surface of graphite MPG-7.

Bapro 3azHaunTh, 110 HaBITH 32 BIJCYTHOCTI aHUTIHY 30UIBIICHHS KOHIIEHTpaii
KHUCJIOTH TPU3BOAWTH O TIONIMIICHHS 3MOYyBaHOCTI moBepxHi. [loscHuTtm mei ¢axt
MOJKHa iHTepKaﬂHHiCIO XJIOPU-IOHIB y TIOBEPXHEBI LIapH rpaq)iTy Binomo, mio anionwu,
3okpema Cl, 3matHi TPOHHKATH B MDKIIApPOBUH TPOCTIp rpa(plTy, 3MIHIOIOYH HOTO
MOBEPXHEBY €HEPTil0 Ta KpaloBHH KyT 3MOYyBaHHs. Taka aHiOHHA 1HTepKaJ‘IHLIlH Cynpo-
BOJUKY€EThCA IEpeOy/IOBOI0 E€IEKTPOHHOI CTPYKTYypH TpadiTOBOi MOBEPXHI Ta MOSBOIO
MOJISIPHUX LIEHTPIB, 10 CIIPUSE MPUTITYBAHHIO MOJIEKYJT Boju [22].

Ha ocHOBi pe3ynbraTiB BH3HA4YCHHS KPaWOBHX KYTiB 3MOUYYBAaHHS PO3PaXxOBaHO
3HaYeHHs poOiT axaresii (W,) ta koresii (W.) (tabn. 1). JInsg Boau poboTu amresii ta
xoresii mopierio0Ts 0,105 Ta 0,146 [oc/vm?, BimmosigHo. 36LIBIIEHHS KOHIEHTpAILi
AHUTIHY TPU3BOJIUTH JI0 3MEHIIEHHS POOOTH KOre3ii, 10 3yMOBJIECHO 3MEHIICHHSIM
MOBEPXHEBOI'O HATATY po3umHiB. Pobora aaresii pozumHiB m0 rpadiToBOi MOBEpXHI
BUSBJISIE 3arajibHy TEHACHIIIO 10 30UIBIICHHS 31 30UIbIICHHIM KOHIICHTPAIll aHLTiHY,
xoua y Bunaaky 3,0 # HCl naiiBuine 3Ha4eHHS pOOOTH CIIOCTEPITaeThCs 32 KOHIEHTpALi]
anininy 0,5 H.
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Tabnuys 1

Pe3yabTaTn q0cilxKeHb 3M0UyBaHHA eJIeKTPoXiMiuvHO MoandikoBaHoi nosepxHi rpadiry MIIT-7
po3unHamu anijginy B HCI

Table 1

Results of studies on the electrochemically modified graphite surface wetting MPG-7 with solutions of
aniline in HCI

Konmen- 3,0 u HCI 2,0 H HC1 1,0 1 HC1 0,51 HC1
Tparist
anininy, 1| Wa, Jx/m2| We, Jlx/m? z[iv/?? Z[iv/idz II\HY/?/IZ Z[\)Z/;Iz HyKv/;Q Z[yxv/cl;ﬂ
0 0,106 0,138 0,093 0,138 0,099 0,140 0,097 0,142
0,05 0,104 0,140 0,089 0,129 0,108 0,149 0,089 0,136
0,1 0,104 0,136 0,099 0,129 0,110 0,145 0,092 0,135
0,3 0,111 0,135 0,106 0,129 0,104 0,140 0,106 0,136
0,5 0,118 0,136 0,104 0,127 0,109 0,136 0,108 0,136
1 0,102 0,116 0,107 0,130 0,109 0,128
2 0,098 0,111 0,110 0,126
BucHoBku

EnextpoximigHe BiTHOBIICHHS COJICH Aia30HIIO € MEPCIIEKTUBHUM ITiIX0A0M MOIH]i-
Kauii noBepxHi rpadity. MoaudikoBaHi MOBepXHi JEMOHCTPYIOTh J00PY 3MOYyBaHICTh
pozunnamu 1,0-2,0 = anininy B 1,0-3,0 1 HCI, mo mMoxe OyTH KOPHCHUM /I CTBOPEHHS
cneuudiyHuX MartepianiB. 30KpemMa Ipu CTBOPEHHI MPOBITHUX KOMIIO3UTIB, SIKI MOXYTh
OyTH BUKOPHCTaHI pH po3po01li JKepel CTpyMy, CyNepKOHIEHCATOPIB 1 CEHCOPIB.

IToasika

IMoxaHni y widd cTaTTi pe3ynbTaTd AOCIKEHb OTPUMAHO 3a (bmaHCOBm MATPUMKH
MinicTepcTBa OCBITH 1 HAyKn YKpalHn (HOMep neprkaBHOT peGCTpaun I[ep)K6IO)1)KeTHOl
temu: 0123U101857 “disuko-ximis (YHKI[IOHATBLHUX HAaHOMATEpialiB ISl €JIEeKTPO-
XIMIYHHX cucTeM”

This work was partly supported by the Simons Foundation (Award Number: PD-
Ukraine-00014574).
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SUMMARY

Victoria LOVCHYTSKA, Yaroslav KOVALYSHYN, Oleksandr RESHETNYAK

INFLUENCE OF GRAPHITE MODIFICATION BY ELECTROCHEMICAL REDUCTION OF
BENZENEDIAZONIUM ON SURFACE WETTABILITY

Ivan Franko National University of Lviv,
Kyryla i Mefodia Str., 6, 79005 Lviv, Ukraine
e-mail: yaroslav.kovalyshyn@Inu.edu.ua

The process of reduction of benzenediazonium tetrafluoroborate on a graphite electrode from acetonitrile
solution was investigated by cyclic voltammetry. In the first cycle of the potential scan, reduction peaks are
observed at potentials of about -0.07 and -0.30 V. The peak at a potential of -0.07 V corresponds to the process
of reduction of diazo salt with the formation of a phenyl radical. In the subsequent cycles of potential scanning,
a sharp decrease in reduction currents is observed. The results obtained indicate the possibility of modifying
the graphite surface by electrochemical reduction of diazo salt.

Electrochemical modification of the surface of graphite MPG-7 was carried out in an acetonitrile solution
containing 0.1 M benzenediazonium tetrafluoroborate and 0.1 M lithium perchlorate. During the process, a
gradual decrease in the reduction current is observed due to surface modification by reduction products. The
modification leads to the formation of a coating characterized by significant electrical resistance.

The wetting of a graphite surface modified by electrochemical reduction of benzenediazonium by
solutions of aniline in hydrochloric acid was investigated. The contact angle of wetting of a solid graphite
surface by solutions of aniline in hydrochloric acid was determined. The Dupre equation was used to calculate
the work of cohesion, and the Dupre—Young equation was used to determine the equilibrium work of adhesion
of the liquid.

Electrochemical modification of the graphite surface significantly improves its wettability compared to the
unmodified surface. Even in the case of pure water, the average value of cos 6 = 0.44, which is somewhat
higher compared to the unmodified surface (cos 6 = 0.32). An increase in the concentration of acid and aniline
leads to an increase in cos 0. The best wettability was achieved at aniline concentration of 1.0-2.0 N and acid —
3.0 N. The results obtained can be explained by the surface-inactive properties of hydrochloric acid and the
surface-active properties of aniline hydrochloride. At high concentrations of aniline, the adsorption of the
phenylammonium cation occurs on the graphite surface. In this case, it is obvious that the phenyl group will be
oriented towards the surface, and the amine group towards the solution. The presence of phenyl groups grafted
to the surface will facilitate this process.

Based on the results of determining the contact angles of wetting, the values of the work of adhesion (Wa)
and cohesion (Wc) were calculated. For water, the work of adhesion and cohesion are equal to 0.105 and 0.146
J/m?, respectively. An increase in the aniline concentration leads to a decrease in the work of cohesion, which
is due to a decrease in the surface tension of solutions. The work of adhesion of solutions to the graphite
surface shows a general tendency to increase with increasing aniline concentration, although in the case of
3.0 n HCI, the highest work value is observed at aniline concentration of 0.5 n.
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Electrochemical reduction of diazonium salts is a promising approach for modifying the graphite surface.
This can be useful for creating specific materials that can be used in the development of current sources,

supercapacitors, and sensors.
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