Tabnumna 2

PaBHOMepHOCTB 3anonaenus Marpuibl Al;O3 Menbio

n, B Qoxeny MA-4 Qoxen/ Q: (%)
0,2 6,0 91
0,3 6,5 98
0,4 58 88

Taxum o6pa3zom, B paboTe ucciaea0BaH MPoLecc CO3JaHUs MaTPHUIIBI aHOIHO-
ro OKCHJa ATIOMHHHUS C YIOPATOUYEHHON CTPYKTYpOil mop, (opMUPOBAHUE MIIICHKU
MPUBOJUT K 3HAYUTEIHHOMY Pa3BUTHIO MOBEPXHOCTH. ONTUMHU3UPOBAHBI YCIOBUS
cuHTe3a MeaHbIX HaHo4dacTuil B Matpuie Al,O3, momyuenno#t B 0,5 M miaBeneBoii
kuciore npu HanpspkeHnn 60 B. Onpenenens! ycnoBus NOTy4YeHUsI HAHOKOMITO3HU-
TOB, 00€CIIeYNBAIOIINe MAKCUMAIIbHYIO CTETIeHb 3anonHenus mop 98%.
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JAETEKTUPOBAHHUE BOJAOPOJA C UCITIOJIb3OBAHUEM
MOIAUPUIIUPOBAHHOTI'O IMAH-Pd-2JIEKTPOJA

B crarTi npencrtaBneHi pe3yiabTaTH JOCTIHKEHHS 1 MOKa3aHa MOXKJIMBICTh 3aCTOCYBaHHS €JIEKTPOXiMid-
HOTO JIETEKTOpa Ha OCHOBI IMONIaHUTIHY 3 IMMOOLTI30BaHUMH HAaHOYACTKAMH TAJAJII0 IS Ta30BOTO aM-
MEPOMETPUYHOTO CEHCOPa MaJIMX KOHIICHTPAIII BOAHIO, SKM MO)KHA BUKOPUCTOBYBATH TSI BH3HAYCHHS
HeOEe3MeKH 3aiiMaHHS.
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B cratne MNPEACTABJIICHHBI PE3YJIbTAThI UCCICAOBAHMA U ITOKa3aHa BO3MOXXHOCTb IPUMCHCHHA 3JICKTPO-
XUMHUYCCKOI'0 ACTCKTOPAa HAa OCHOBC MOJIHMAaHWJINHA C HMMOOUIN30BAaHHBIMH HaHOYaCTHUIIaMHU IaJljiaaus
JJIA Ta30BOT'0 aMIICPOMETPHUUICCKOI 0O CECHCOPAa MaJIbIX KOHL[GHTpaLII/Iﬁ BOOOpOAa, UCIIOJIB3YEMOI'O IJIs1 OIl-
peaciicHusd OImaCHOCTU BO3ropaHus.

Research results of electrochemical detector on the basis of polyaniline with immobilized palladium for
the gas amperometryc touch-control of small concentrations of hydrogen are represented. Possibility of
application of this detector for indicator of risk of fire is showed.

B cBsi3u ¢ OBICTPBIM pa3BUTHEM BOAOPOAHOIN SHEPreTUKHU aKTyalbHOU Mpo-
0JIeMOil CTAaHOBUTCS IETEKTUPOBAHUE U MOHUTOPUHT Bojopoxa. IIpu ucnonas3oBa-
HUU BOJIOPOJIAa B PA3IMYHBIX OBITOBBIX YCTPOMCTBAX Ha MEPBBIM IJIAH BBIXOIST
poOJieMbl MOXKapo- U B3pbIBOOMACHOCTH. CMecH BOJIOPOJa C KUCIOPOJIOM B3PhI-
BOOIIACHBI B JMara3oHe KoHeHTpamui ot 4 no 75 % H; [1].

Takum oOpa3zoM, co3llaHHe MPOCTHIX, AEHIEBBIX U 3(PPEKTUBHBIX MPUOOPOB,
CIIOCOOHBIX KOHTPOJMPOBATh KOJMYECTBO BOJOPOJIa B HU3KUX KOHIICHTPAIUSAX
OY€Hb MEPCIEKTUBHO JJIsI MOBBIIICHUS O€30MACHOCTH TEXHOJIOTUYECKUX OOBEKTOB.

YMEeHbIINUTH TadapuThl, TOBBICUTH HAJIE)KHOCTh U CHU3UTH CTOMMOCTD MOJ100-
HBIX MPUOOPOB MOXKHO 32 CUET UCMOJIb30BAHUS JIEKTPOXUMUYECKUX TATUYUKOB, B
OCHOBY KOTOPBIX MOJIOKEHO B3aUMOJCHCTBHUE BOAOPOJA C OJaropoAHBIM MeTaj-
JIOM — MaJJIaJIueM WIH IUTATUHOM.

[Ipenmy1iecTBO TaKOro aMnepoOMETPUUYECKOr0 AAaTYMKA COCTOUT B JIMHEWHOM
3aBUCUMOCTH BEJIMUUHBI U3MEPSIEMOTO TOKA OT KOHIIEHTpallUU BoJopoja. B kaue-
CTBE€ KaTaJM3aTopa JJIsl aKTUBALUU U OKUCICHHS BOJOPOJA YAOOHO UCIOJIb30BaTh
najgjaagdii B BUAE TOHKOH METANIMYECKON (DOJBIY MJIU MOKPHITHS HA AJIEKTPOMPO-
BOJISIIEM HocHTee (Yriiepo1, HUKEIeBasi CeTKa).

OnHako H3-3a BBICOKOM PacTBOPUMOCTH BOJIOPOJA B Majlaii U COIYTCT-
BYIOILIETO U3MEHEHUsI 00beMa MPOUCXOAUT Pa3pylIeHUE MEeTaia U BbIX0J IPUoO-
pa u3 ctpos [2].

N3BecTHO, UYTO BJEKTPONPOBOASIIME OPraHUYECKHE MOJUMEPHI MOTYT HC-
MOJIb30BATHCSl B KAUECTBE AJIEKTPOJAHBIX MAaTEpUAIIOB, a TAKXKE JUIsl CO3J]aHUS YyB-
CTBUTEJIBHBIX CECHCOPOB Ha X ocHOBE [3].

Y 100HBIM CTIOCOOOM MPUTOTOBIEHUS KaTAIUTUYECKU aKTUBHOTO aHOJA SBJISI-
€TCsl UMMOOMIIM3AIMS MAJIIAUs B IPOBOISILYIO MOIUMEPHYIO MATPUILY.

Bxirouenne Merania B MaTpully MPOBOJAIIETO IMOJMMEpPA CO3/1aeT OMNTH-
MaJibHbIE YCIIOBUS, IPU KOTOPBIX MaJIaUNA HaXOAUTCS B BHICOKOJUCIIEPCHOM CO-
CTOSIHUH, a MOJUMEpHasi MaTpulla 00eCleUYnBaeT XOPOIIYIO 3JIEKTPOHHYIO U MOH-
HYIO MPOBOJUMOCTb.
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brnarogapst BbICOKON MOPUCTOCTH 4yepe3 HeE Jerko AudPyHaupyeT BOJOPOI.
[Tpu 3TOM pacxon 6JaropoJHOTO MeTaia PE3KO CHUKAETCA, a B KAYECTBE TOKOOT-
BOJISILIIUX CJIOEB MOKHO HMCIOJIb30BaTh MOJJIOKKUA M3 HEOIAropoJHBIX METAILIOB,
CTEKJIOYTJIepoia U rpadUTH3NPOBAHHBIX MaTepuaios [4].

3agadeil nmaHHOM pabOTHI  SBIAETCS  UCHBITaTh  MOAUGMDUIIMPOBAHHBIIN
[TAH-Pd-351ekTpo1 B MakeTe CEHCOPHOTO MPUOOPa aMIIEPOMETPHUECKOTO THITA ITPU
JNETEKTUPOBAHUU BOJOPOAA.

MeTtoauka s3xcnepuMenTa. KoMmo3uTHbIli 00beMHO-TTIOPUCTHINA €IEKTPOJ Ha
OCHOBE TMOJIMAaHUIIMHA ¢ UMMOOMJIM30BAaHHBIM NAJUIaIMEM TOTOBUIIU MO METOJIUKE,
ornucaHHou B [5].

HccnenoBanus 31EKTPOKATUIMTUYECKUX CBOMCTB TAKOrO 3JEKTPOJA MPOBO-
WA B TPEXIICKTPOIAHON IIIEKTPOXHUMUYECKOW suelike (puc. 1) ¢ MPOTOHHBIM

ANEKTPOJIUTOM. TOJUBUHUWIOBBIM COUPT — OOpHAas

+ H kucioTa — Boga ([IBC+H3BO3) B MaccoBoM COOTHO-
l menun 1:0,5: 3.

B kauectBe wunHamkaTopHOoro eickrpoaa (PD)

ucnoibs3oBamu [TAH-Pd-31ekTpoa, BeomMoraTelbHO-

I'IBC+I-T3 .Oa ro snekrpoga (BD) — cBuHel, 31€KTpoga CpaBHECHUS
i (2C) — xI0pcepeOPAHHBIIN 3JIEKTPO] CPABHCHHS.
DJIEKTPOXUMHUYECKYIO AYEMKYy TIOMEIIAId B
— TEPMOCTATHPOBAHHYIO KaMepy, KOTOPYIO MPOLyBaIH
Puc. 1. Tpexanexrponuas CHayaJla aproHoM, a 3aTeM aproH-BOJOPOJHOHN cMme-

JIEKTPOXUMHYECKASA TUEeHKa
p CBhIO.

bein 3aJdaH OKHCIUTEIILHBIN IHOoTCHO Al pa6oqero QJICKTpOAa OTHOCHUTCIIBHO

anekTponaa cpapHeHus +0,5 B. Tok peaknumu:

H, - 2¢ = 2H" (1)
omnpeaesiau mno popmyie

Al = Iaren2 = lan (2)

rae Iar+H2 — TOK pabouero ayekTpoaa B ra3oBoit cmecu Ar+H,; Ia — Tok padodero
3JIEKTpOJIa B aTMOcdepe aproHa.

Pe3yabTaThl 3KCIIEPUMEHTOB U MX 00cy:kaeHue. [[penmymiecTBo UCHOINb-
3oBaHus [TAH-Pd-31¢kTpoa B TOM, YTO MOpPUCTasi CTPYKTypa MOJUMEPHOW Mat-
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pHIBI 00CCIIeYUBACT CBOOOJHBIA JOCTYI BOJOpPOAA K TMaJIAJHI0, TIPH 3TOM HE
B3aMMOJICHCTBYSl C Ta30M. bjaromaps IIaCTUYHBIM CBOWCTBAM MOJUAHWIMHA HE
MPOUCXOANT PA3PYIICHUS MATPHUIIBI 32 CYET U3MEHEHHUS e¢ 00beMa TPHU TOTJIOIIe-
HUH BOJIOPO/1a TAJIJIaTHEM.

JIsist onpenieNieHnst 3aJJaHHOTO CONEPKaHUs MaJIaJus B MaTPHIEC TPOBEICHA
cepus MCClie0BaHUi 00pa3IloB ¢ pa3HBIM KOJUYECTBOM METajula B MaTpUIIE U I0-
Jy4deHa 3aBUCUMOCTbD TOKa OT cojeprkanus namutamus (puc. 2 (a)).

Bapbpupyst KoMM4ecTBO Majutagusl B WHAMKATOPHOM JIEKTPOJIE BO3MOXHO Je-
TEKTUPOBATh Pa3IMYHOE KOJIMYECTBO BOAOPOA B ra30BOM cpejie.

VccrenoBanne BIMSHUS KOJIMYECTBA BOJIOPOJA HA TOKOBBIC CHTHAJIBI
[TAH-Pd-aiiekTpoa mokasanu, 4To NMpH W3MEHEHUHM KOHIEeHTpamuu H, B cMecn
Ar+H; (puc. 2 (6)) npoucxXonuT U3MEHEHHE KOHIICHTPAIIMU BOIOPOJA Ha TOBEPX-
HOCTH MeETaJlla-KaTajau3aTopa U, CJIeI0BaTelIbHO, H3MCHCHHE TOKA 3JICKTPOXHMHU-
yeckoit peakuuu (1) B mpenenax 0,05 o 0,2 % 06. H,, npuueM HaOmrogaeTcs Jin-
HelHas 3aBUCUMOCTD NU3MEPSAEMOT0 TOKa OT KOHIICHTPAIIUU BOJIOPO/IA.

[HOHI3 p e A I’ MA
3 -
3 —
2 = 2 -
l = 1 -
0 ' ' 05 010 o '
25 A5 65 0,0 0,05 , 0,15 020
Mp 3. MKI/CM? H,, 06. %
a) 0)

Puc. 2. I3mMeHeHne TOKa HOHU3ALUHU BOJOPOAA OT KOJINYECTBA
uMMoOmn3oBanHoro Pd () B monmMepHyro MaTprily U KOHIIEHTpAIMU Bogopoaa (6)

[Nanmaauii sBIsSIETCS KaTaaU3aTOPOM CIIOCOOHBIM paziiaraTh MOJEKYJSPHBII
BOJIOPOJ HA aTOMAapHbIM, MPUYEM UYBCTBUTEIBHOCTH K BOAOPOJIY MHOTOKPATHO
BO3pACTAET, T.K. aTOMapHBIM BOAOpOj Oo0Jjiee aKTUBHO B3aUMOJIEUCTBYET KaK C
KUJKUMU, TaK U C TBEPABIMU (pazamu.

CKOpOCTh OKMCJIEHHSI MOJIEKYJISIPHOTO BOJOPOJA HA MaUIaAUEBOM KaTaiau3a-
TOpE, a, CIE0BAaTENbHO, U BEIUYMHA TOKA JIUMUTUPYETCSI CKOPOCThIO Tuddy3uu
BOJIOPOJA K KaTaJau3aTopy € MOCICAYIOMUMHA CTaUSIMU KaTaJUTHYECKOW MOHU3A-
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IMA BOAOPOJA, MEPEHOCa AIEKTPOHOB K TOKOOTBOAY M NU(P(y3UH MPOTOHOB B

SJICKTPOJIUT.
H,,s—[PdHy<>Pd-2H]—2H"+2e

B npouecce nonnszanuu BoAOpoa HE NMPOUCXOOUT Aerpagaunu [TAH-muieHKn
BCIIEJICTBHHM TOTO, UTO 00pa3oBaHHbIe HoHK H' monmmpyroT monmmep, obecreunBas
3JIEKTPOIPOBOASIINE CBOMCTRBA.

BoiBOABI.
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