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KOHHyKTOMeTpH‘IeCKHe CBOJiCTBA CIIMPTOBLIX HAHOB3BeCeH OKCHI0B METAJIJIOB

Paboma nocesawena sxcnepumeHmanbHOMy UCCIE008AHUIO NOBEOEHUs KOHYEHMPAYUOHHBIX
3asucumocmetl 31eKmpou3UuecKux Xapakxmepucmux Hano@aouoos (hanouacmuy Al>O;,
Zn0 u Fe;0;3 6 uzonponunogom cnupme) 8 0oiacmu mManivix KoHyenmpayui. Mzmepenvt 3Ha-
YeHUsi NPOBOOUMOCTIU, INIEKMPUUECKOU EMKOCMU U OUIIEKMPULECKOU NPOHUYAEMOCMU 8 3d-
BUCUMOCIU OM KOHYEHMPAayuu 636eueHHol asvl yacmuy 01 MAIblX KOHYEeHmpayuu Ha-
Hoouda 80anu om nopo2a NEPKoOAYUU U OISl PA3IUYHBIX MOMEHMO8 NOC/Le UX NPUSOMO8ie-
Hus. Tlokazano, ymo ygenruyenue OAHHbIX IIEKMPOPUIULECKUX NAPAMemPO8 C POCIOM KOH-
yeumpayuu nanowacmuy (Al,O3, ZnO, Fe,03), komopuvle camu no cebe saensaomcs Henpoego-
OAWUMU, MOJHCEmM ObiMb 00BACHEHO POPMUPOBAHUEM BOKPY2 HACMUY OB0UHO20 dNeKmpuye-
CKO2O0 C10s1 U NePKOAAYUEl IMUX KOMNILEKCOB.

BBenenue. B HacTosiee BpeMs aKTUBHO HCCICIYIOTCS XapakTep M CTPYKTypa
Mex(ha3HBIX CIOEB B IUCIEPCHBIX CUCTEMaX U HaHO(pIouaax (KHUIKOCTHBIX CYCIEeH-
3UsIX HAHOPA3MEPHBIX YACTHUIl) B KOHTEKCTE WX BIUSHUS Ha 00bEMHBIE CBOMCTBA CHUC-
TEeMbI B 1IeJoM. B udacTtHOCTH, ObUTO ompeneneHo [1], yTo ABOMHOM 3JIEKTPUUYECKHI
cinoit (electrical double layer) urpaer cymecTBeHHYO poJib B (GOPMHUPOBAHUH TTPOBO-
TUMOCTH G W TUAJNIEKTPUUECKON MpOHUIIaeMOCTH ¢ HaHo(uonaoB. [Ipenioxken Ho-
BbIl TeopeTnueckuii moaxoxa [1-3], mo3Bossitonuii 3QPEKTUBHO aHAIMU3UPOBATH
ANEKTpOoPHU3nYECKUEe TapaMeTPbl HAHOB3BECEH YaCTHI] OKCHUIOB METAJIJIOB HA OCHOBE
UX MUKPOCTPYKTYphL. B pabore [4] npoBelieH y4eT NpUIOBEPXHOCTHBIX SBJICHUH ITy-
TEM MOJICTUPOBAHUS T€OMETPUICCKON CTPYKTYPBI M TPO(PIIIST KOMITJIEKCHON JTUAJICK-
TPUYECKOW MPOHUITAEMOCTH KOMITOHEHTOB CUCTEMBI. [Ipu 3TOM cumTanock, 4To 4ac-
TUYKUA UMEIOT CPEPUIECKO-CHUMMETPUIHYIO (POPMY U COCTOSIT U3 TBEPAOTO sIpa, OK-
PY’KEHHOTO TpOHHUIIaeMON 000J10uKoii. J[omyckaeTcs BO3MOKHOCTh TEPEKPBIBAHUS
BHEIIHUX 000JI04eK yacTtuuek. [Ipemoskennas Moens MpuMeHeHa I aHaau3a d¢-
(eKTUBHOM KOMIUIEKCHON MPOHUIIAEMOCTH HECKOJIbKUX THUITUYHBIX JUCIIEPCHBIX CHC-
TeM. ABTOpamu [4] yCTaHOBJIEHBI YCIIOBHUS, MPU KOTOPHIX B CUCTEME BO3HUKAET SIB-
JI€HUE MEePKOJIALNU, KOTOPOE COMPOBOXKIAETCS CYIIECTBEHHOMY POCTOM JCHCTBU-
TeapHON YacT d(pdexkTuBHON nmpoHuriaeMoctu. Mccnenopano nosenenue dphekTus-
HBIX KPUTUYECKUX MHJEKCOB MPOBOJAMMOCTU U MPOHUIIAEMOCTU MO 00€ CTOPOHBI OT
NOpOoranepKosauru. TeopeTHuecKuil aHamu3 3TUX BOMPOCOB JIOMOJHEH U MOJAKpen-
JeH pe3yjibTaTaMu BBIMOJHEHHBIX ABTOPAMH SKCHEPUMEHTAIBHBIX HCCIEAOBaHUMI
ANEKTPUIECKON TTPOBOJTUMOCTH U TUDJICKTPUICCKON MPOHUIIAEMOCTH HAHO(ITFOUIOB:
HaHovactuil Al,O3 B U30MIPONIIIOBOM CITUPTE.

OcTaeTcsi OTKPBITHIM BOIIPOC O MEXaHU3MaX, OTBETCTBEHHBIX 32 CTOMKOCTh HAHO-
CUCTEM, U TIPOIECCHI YCTAHOBJICHHUS B HUX PABHOBECHOT'O COCTOSIHUSI.

B nanHoit paboTe mpencTaBlieHbl pe3yIbTaThl OMPEICICHUS IIEKTPOPU3NICCKUX
napameTpoB HaHoB3Becer udactuil Al,Oz, ZnO u Fe,O; B M30mpommiioBOM CHupTe
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MMIIEJAHCHBIM METOJOM C MCIIOJIb30BAHUEM TECTOBOM SIUEUKH C IJIATUHOBBIMH 3JICK-
TpoJaaMu. M3MepeHbl 3HaueHUs! POBOAMMOCTH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH
B 3aBUCHUMOCTH OT KOHIIEHTPAlMM B3BEIIEHHON (pa3bl YaCTHIL 11 MaJIbIX KOHIIEHTpa-
Uil HaHO(JIFOUJa BJIaJIM OT MOPOra NEPKOJSALUHN U JUIsl pa3InYHbIX MOMEHTOB T1OCIIE
UX IPUTOTOBJICHUS.

[Tony4yeHHbIE PE3yabTaThl YIOBIECTBOPUTEIBLHO OINKCHIBAIOTCS B pAMKaxX TEOPUH
[1-4], yTO MO3BOJSET PACCUUTHIBATH HA YCHEUIHOE MPUMEHEHHE AAHHOTO IMOJX0.a
JUTI MCCIIEIOBAHUS APYTUX HaHO(IOUI0B B OyayIieM, HO MOKa3bIBAIOT HEOOXOIH-
MOCTb y4eTa ()OpMBI B3BEIIEHHBIX YaCTUI] HAHO(DITIOUIA.

IxcnepuMeHT. KoHIyKTOMETpHUS HalUla CBOE IIMPOKOE MPUMEHEHUE B UCCIIE-
JIOBaHUU PACTBOPOB, PACILIABOB, TBEPABIX U )KUJIKUX YUCTHIX BemlecTB. COBpeMEeHHAs
KOHJYKTOMETpPHSI TPEJICTABIIAET COBOKYIHOCTh OOJIBLIOTO 4YKCJIa METOAOB H3Mepe-
HUSI IPEUMYIIIECTBEHHO aKTUBHOM COCTaBIIAIONICH MMIIEAaHCa, TO €CTh MOJHOTO CO-
IPOTUBIICHUS STYEHKH C BEIIECTBOM B BHJI€ UCTUHHBIX (BOJHBIX WU HEBOJHBIX) WM
KOJUIOUIHBIX (CYCIIEH3UH, SMYJIbCUHN U T.M.) pacTBOpoB. E€ nmpeumyiiectBamMu sBiisi-
IOTCS1: BBICOKAsi TOYHOCTh U MPOCTOTA METOJIUK [35, 6].

MeTonbl KOHAYKTOMETPUN OBIBAIOT MOCTOSIHHO-TOKOBBIE U MEPEMEHHO-TOKOBBIE.
Iocnemuue nensrtcs Ha Hu3KouactoTHble (<10° ') U BeIcokouacToTHble (>10° I').
Takoke pa3nuyaloT KOHTAKTHYIO U O€CKOHTAKTHYIO KOHJIYKTOMETPHIO B 3aBUCUMOCTH
OT HAJIMYUA WIA OTCYTCTBUS KOHTAKTA MEKIY 3JIEKTPOIUTOM M BBIXOJHBIMH LEMSMU
n3MepuTenpHoro npudopa [5]. B nanHoii paboTe Mbl UCIIOIB30BAIA HU3KOYACTOTHBIN
KOHTaKTHBIA METOJ KOHAYKTOMETPHUH. DJIEKTPOJbl MCIOJIb30BAHHOW HAaMU H3MEpH-
TEIbHOW SYEWKH BBINOJHEHBI M3 IUIATHHBI, MOCKOJBKY IO JIMTEPATyPHBIM JaHHBIM
JUTSL HCCIIEJOBAHUS CIMPTOB M UX PACTBOPOB 3TOT MaTepHa MPEAIOYTUTENEH.

[Tpu mpoBeneHuu uccaeAOBaHUN OBLT UCIIONB30BaH HAHO(IIIOU] - B3BECh B U30-
nponwioBoMm crupte yactull Al,Os(¢c macnoptabiM pazmepom 50 HM), ZnO u Fe,0;
(c ruapoarHAMUYECKUMHU pazMepamu nopsiaka 50 um). Ilpunaro cuurars, 4to 6a30-
Bas KMJIKOCTh HaHO(IIOW/IA MOCTIE €ro MPUTOTOBJICHHS U3MEHSIET CBOMCTBA, U TOT/1A
€€ B JIMTEepaType Ha3bIBAIOT «HECYILEW» WIHM «CyclneHaupyomieiy. Jucneprupona-
HUE MPOU3BOIUIOCH 00PAOOTKON B3BECH YJIBTPA3BYKOM C MOCIEAYIOUIUM €€ OTCTau-
BaHueM. [Ipu nnuTenbHOM OTCTAaMBAaHUU U CEMMEHTAIIMU KPYIHBIX YacTUIl 00pa3o-
BBIBAJICS YCTOMUYMBBIA HaHO(DIIOUI ¢ Ha4YalbHOM KOHLEeHTpauued nopsiaka 0.1 mac-
coBoi moyin. MaccoBasi 107151 B3BEIICHHOW (ha3bl OTMpeessiiach UCIIApEHUEM HeCy-
LIEH )KUIKOCTH, IOCKOJIbKY OHa sIBJIsieTCA JeTydeld. OJMHAaKOBOCTh B3BEILIEHHBIX Yac-
TUIL IO pa3MEpPy MPOBEPsUIACh METOJOM JIMHAMHYECKOro paccesHus ceta [7]. Kon-
TPOJb pa3Mepa MoKasall, YTO B3BEUICHHAsl aza COCTOsAIA U3 OJUHOYHBIX, HE TIPETEp-
MEBIINX KOATYJISILUIO, YACTHII.

OOpa3upl 11l UCCIEOBAaHUM Pa3IMYHBIX KOHLIEHTPAMA ObUIH MOTyYeHbl MyTEM
pa3z0aBiieHus HaHO(DIIIOWIA HAYaJbHOM KOHUEHTPAIMU W30MPONUIOBBIM CIUPTOM.
MaccoBble KOHLIEHTpaIMU BceX 00pa3loB OMpeAesiuch aHATMTUYECKUM B3BEIINBA-
HUEM, IMOCKOJbKY 0a30Bas >KUAKOCTb SBIISIETCS JIETydyeld W JIETKO YJaisuiach W3
¢aroua npu ero MPOrpeBaHUU BbIIIE TEMIEPATYPhl KUTIEHUS! CIUPTA.

KoHueHTpanusi pacTBOpPOB 3a/laBajilach aHAIMTHUYECKUM B3BelnBaHueM. O0beM-
HbI€ KOHIEHTpPAIMHU ¢ ObUIH MOJyYEHbI C MOMOIIBI0 MAaCCOBOM 10U YaCTHUI] W ITyTEM
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pacyera:
c= — (1)
w+(1-w)p,/p,
r7i€ pg — IUIOTHOCTH 0a30BOM KHUAKOCTH, p; — IUIOTHOCTh YaCTUI] HAHO(TIOU 1A,

Jlanee ObLIM MPOBEACHBI U3MEPEHUS AIEKTPONPOBOJIHOCTH U DJICKTPUUECKON EM-
KOCTH MapaJijIeIbHOTO €MKOCTHO-PE3UCTUBHOIO SKBHUBAJICHTA KOHTAKTHOM SUCUKHU.
JI71s1 5TOro MOJATOTOBJICHHBIE HAHOMIIIOUIBI U PACTBOPHI BOJIA-3TAHOJ MOMENIAINCH B
SAYEUKY C TUIATHHOBBIMU TUIOCKMMH AJIEKTpOJaMu (IJIOMIAb TUIACTUHBI AJIEKTPOJa
3:10* M°, MEXDIIEKTPOIHOE PACCTOSHHE 3 MM). DIEKTPONPOBOIHOCTD H HICKTPHYC-
CKasl eMKOCTh 00pa3ioB u3Mepsuiuch rnpu 20°C aBTOMaTHYECKUM MOCTOBBIM ITU(DpO-
BBIM u3Mmeputenem E7-8 PaGouas yactora mpubopa cocrasnsgeT: (1000+10) I'u, mipe-
nen qonyctuMoit ocHoBHOM norpemHocTty 0.1 % + 1 ex. cuera.

Bb110 NpUHATO BO BHUMAaHME, YTO 3HAYUTENIbHBIE MOTPEUTHOCTH U3MEPEHUN MO-
I'yT OBbITh MOJYYEHBI U3-3a MOJSPU3AIMU HA TPaHULIC MEXIY AJIEKTpodaMu U 00pas-
IIOM, B OCOOCHHOCTH, MPU MU3MEPEHUU HHU3KOUACTOTHOW IMAIICKTPUUYECKOW MPOHHU-
IaeMOCTH 00pa3noB. B sueiike ¢ ncciaeayeMbiM 00pa3oM MOISPU3ALMOHHBIA UMIIe-

i l .
JlaHe snektpona Z, = R, ———, umrnenanc obpasua Z = R ———, NOJHbBIA UMIIe-
oC, oC|

TaHC UMeEeT BUnI. 7 :Zp +Z . BennuuHa Z olpenensanach MOCTOBBIM METOAOM C

IPUMEHEHUEM 3KBUBAJICHTHOIO CONPOTUBIICHUSA B BUJE MapAJUIEIBbHOTO COCIUHEHUS
akTUBHOTrO conpoTtusieHus R u emxoctu C. Ilpu 3tom Z =R/ (1 +i0oRC ), rae Ru C

— U3MEPEHHBIC CONMPOTHUBIICHUE U €MKOCTh, COOTBETCTBEHHO. VICIonp30BaHNe TUIATH-
HOBBIX 3JIEKTPOJIOB IO OLIEHKaM [5,6] yMEHbIIAET Z, Ha HECKOJIbKO nopsakoB. OcTa-
TOYHBIC WCKa)XCHUS, BBI3BAHHBIC MOJIIPU3AIMEH 3JICKTPOIa, OIEHHWBAIUCH COTJIAC-
HO[6] 10 hopmyiam

R—RS:&’ c-¢C _ szl 2)
R R ¢, oCR

N N

Pesyabtarbl M oOcyxaeHue. [lomydeHbl KOHIIEHTPAllMOHHBIE 3aBHCHUMOCTU
AIIEKTPOEMKOCTH U MPOBOJMMOCTH OT MAacCOBOW JOJM B3BEUICHHOMN (ha3bl ISl CIIUp-
TOBBIX HAaHOB3BECEH YACTHUIl IPU MAJIBIX KOHIIEHTPALUSAX BJIaJId HOPOra MEePKOJISAIINU:
ALO;s (puc. 1, 2), Fe,O;(puc. 3, 4) u ZnO (puc. 5, 6). Ha puc.1 u puc.2 npuBeneHsl
3aBUCUMOCTH, KOTOpPBIE OBUTH OTNpENeNICHbl B MEPBbIC CYTKHA TOCIIC TPHUTOTOBJICHHUS
B3Beceld Al,O; U 1o mpomiecTBUM JIMTEILHOTO BpeMeHn (nopsnka Hexaenn). Kpome
TOT0, TIPY M3MEPEHUAX HaONIo/aIach 3aJepKKa yCTAaHOBJICHUS MOCTOSIHHBIX 3Haye-
HUW TOCIe TPUIOKEHUS PA3HOCTU MOTEHIHAIIOB K 3JIEKTPOJIaM H3MEpPUTEIbHON
AYEUKHU. DTa 3aepkKKa A Pa3IMvHbIX KOHIIEHTPALMUA COCTABIIsIa OT HECKOJbKHUX
MUHYT 710 Tiosydaca u 6onee. Ha puc. 3-6 nmpuBeneHbl KOHIICHTPALMOHHBIE 3aBUCH-
MOCTH €MKOCTH U MPOBOJUMOCTH 00pa3loB HAHO(IIOMAOB Cpa3y Mocie BKIIOUECHUS
npubopa U 1nocjie yCTaHOBJIEHUSI HEM3MEHHBIX 3HaUYE€HUN OMpeIesIeMOTo UMIIEaHCa.

[TokazaHo, 4yTO AJisi CIUPTOBBIX HaHOB3Beced yacTul Al,O; ¢ pocToM MaccoBoit
KoHIeHTparuu (B auanazone ot 0.02 g0 0.2) 31eKTpOnpOBOAHOCTD, AJIEKTPUUYECKAs
€MKOCTb, a TaK)K€ JUAJIEKTpUUECKas MPOHUIIAEMOCTh YBeInuuBaroTcs (puc. 1, 2).
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Puc. 1. 3aBUCUMOCTD 3JEKTPOIIPOBOTHOCTH HAHO(IIIONIA OT MacCOBO JOJU B3BEIICH-
HbIX yactul] Al,O; B uzonponuinosom crupte mpu 20°C: 1 — cepust pacTBOpOB cO BpeMe-
HEM IIOKOsI MOPsIAKA CYTOK, 2 — CEpUsl paCTBOPOB CO BPEMEHEM TOKOSI OKOJIO HEJIENIH.
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Puc. 2. 3aBUCUMOCTD 3JIEKTPUUECKON EMKOCTH 00pa3iia OT MacCOBOM JIOJIM B3BEIICH-

HbIX yacTull Al,O3; B u3onpommioBom ciupte mipu 20°C: 1 — cepust pacTBOpPOB CO BpeMe-
HEM IIOKOsI MOPSAKA CYTOK, 2 — CEpUsl paCTBOPOB CO BPEMEHEM ITOKOSI OKOJIO HEJIENIH.
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Puc. 3. 3aBUCHUMOCTDh MPOBOJMMOCTH HAHO(IIOUAA OT MAaCCOBOW JTOJIM B3BEIICHHBIX
yactul Fe,O; B nzonponunoBoMm cnupte npu 20°C: 1 — u3MepeHo B NEpBbIE CEKYHIbI
MPOBEJIEHUS U3MEPEHUH, 2 —TI0CTIe YCTaHOBJICHHS PABHOBECHOTO COCTOSTHUSI.
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Puc. 4. 3aBUCHUMOCTb 3JIEKTPOEMKOCTH HAaHO(DIIIONa OT MAaCCOBOM J10JIN B3BEILICHHBIX

gactul Fe,O3; B nzonponunosoM cnupte npu 20 °C; 1 — u3mMepeHo B NeEpBbIE CEKYHIbI
MIPOBEJIEHUS U3MEPEHUH, 2 —T10CIIE YCTAaHOBJIEHHSI PABHOBECHOT'O COCTOSIHUS.
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Puc. 5. 3aBucuMoCTh IPOBOAMMOCTH OT MaccoBOM Joiau ZnO B M30IPOIUIOBOM
cinupte npu 20°C; 1 — u3mMepeHo B NepBbIE CEKYH/Ibl IPOBEICHUS U3MEPEHUH, 2 —T10CIIE
YCTaHOBJIEHUSI PABHOBECHOI'O COCTOSIHUSI.
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Puc. 6. 3aBuCHMOCTB 3JEKTPOEMKOCTH OT MaccoBoi nonu ZnO B M30IPONUIOBOM

criupte nipu 20°C; 1 — u3MepeHo B NepBbI€ CEKYH/Ibl TPOBEICHUS U3MEPEHUM, 2 —T10CTIe
JOCTHUKEHUSI PABHOBECHOT'O COCTOSIHHUS.
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a)

Puc. 7. Muxpodotorpaduu Hanouyactuil: a) Al,Os [8]; 6) maraeTuT [9]

VYBenuuenne 3(HEKTUBHON AIEKTPOIPOBOIHOCTH, IIEKTPUUECKOH EMKOCTH U
TURJIEKTPUUECKON MTPOHUIIAEMOCTH € POCTOM KOoHIeHTpauu yactull Al,O;, Fe,O; u
ZnO, KOTOpbIEe caMH TIO0 ceOe SABJISAIOTCS HEMPOBOASIIMMU, MOXKET ObITh OOBSCHEHO
dbopMHUpOBaHHEM BOKPYT YaCTHUI[ JBOMHOTO S3JEKTPUUYECKOTO CIOS U MEPKOJSLUeH
3TUX KOMIUIEKCOB [1-4]. [Ipr 3TOM mpu ManbIX KOHIIEHTPALUAX, UCXOJISI U3 3TOTO K€
noaxonaa, 3¢p(pexkTuBHas MPOBOJAUMOCTb U JIUAJIEKTPUUECKAs TPOHULIAEMOCTh HAaHO()-
mous10B naaaer. Hamu ObUIM MOJIy4EHBI CIIOKHBIE 3aBUCUMOCTH OCIUJUIMPYIOIIETO
TUTIA JIJI1 9TOM Ha4YabHOW 00JAcTH MajblX KOHIIGHTpAluii HaHo(MIoHWIa, MpudeM
st yactut Al,O; atot adexT orcyTcTBYyeT, oH 3HaunTeNeH it Fe,O3 u sipko BHI-
paxen s ZnO.

HanowacTuiipl npuoOpeTaroT 3apsji Mpu AUCHEPTrUPOBAaHUM X B 0a30BOM KU/I-
KOCTH; 3TO MPUBOAUT K 00PA30BAHMIO AJIEKTPUUECKUX JBONHBIX CIIOEB BOKPYT HUX U
U3MEHSET 00bEMHYIO KOHIIEHTPAIIMIO MOHOB B CyCHEHAMPYIOUIEH XuakocTu. Bapua-
I OTHOCUTEIBHOW TONIIMHBI (MpU (PUKCUPOBAHHOW OTHOCHUTEILHON MPOBOIUMO-
CTH) DJIEKTPUUYECKUX JBOMHBIX CJIOEB B IIpe/ieiax KaXaoi cepuu JaHHBIX MOTYT OBITH
CBSI3aHBI C TEM, YTO MBIl HE YYUTHIBAEM MPOCTPAHCTBEHHYIO HEOJIHOPOJHOCTH JABOM-
HBIX JICKTPUYECKHUX CJIOEB [4].

Pe3ynbTaThl CHIIBHO 3aBHCST OT MOJICTBHBIX MPEACTABICHUA O (aKTopax U Me-
XaHU3Max, KOTOpbIe OTBEYAIOT 3a (popMHpOBaHHE paclpeiesieHui U, Kak MpaBHIIo,
OTPAaHUYHMBAETCS CUTYAIUsIMH, KOTJa 001mas o0beMHass KOHIICHTPAIUS YaCTHIl U UX
ANEKTPUUYECKUX JBOMHBIX CIIOEB OYEHb MaJia.

OTKJIOHEHUE MOTYYEHHBIX 3aBUCUMOCTEN OT MOHOTOHHBIX, KOTOPbIE COOTBETCT-
BYIOT MOJICTBHBIM MPEACTaBICHUAM [1-4], MOXKET ObITh OOBSICHEHO TEM, YTO B ITHUX
paboTtax yacTuIlbl cuuTatorcs chepuueckumu. Ha puc. 7, 8 nmpencrasiensl Mukpogo-
Torpaduu 4acTUll Pa3IMYHBIX OKCUJIOB METAJUIOB, AHAJIOTMYHBIX TEM, KOTOpbIE ObLIH
UCI0JIb30BAaHbl HAMM MPU MPUTOTOBJICHUH HAHO(IIIOUIOB.

BoiBoabl. U3 MMPpCACTAaBJIICHHBIX I/I306pa}I(eHI/Iﬁ OYCBUIHO, YTO C YBCIMYCHHUCM
OTHOLICHMA IMMOBCPXHOCTH YaCTUIEI K €€ 06’beMy BO3HHMKAIOT OCOOCHHOCTHU B IMOBCAC-
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v - -
N %

b

a)
Puc. 8. Mukpodortorpaduu Hanouactur] ZnO: a) B popme crepkreit [10]; 6) Terpanomo-
onoit popmsl [11]

HUU KOHIIGHTPAIIMOHHBIX 3aBUCUMOCTEH S3JEKTPO(YU3HUECKUX XapaKTEpUCTUK Ha-
HOQIIOUI0B B 00JJIACTH MaJIbIX KOHUEHTpaluil. B aTom ciyyae oOpa3oBaHue IBOK-
HBIX 3JIEKTPUYECKHX CJIOEB M B3aUMOJICHCTBHE YaCTHUI] HOCUT ropasio 0ojee Clox-
HBI XapaKTep, YTO BBI3BIBAET HEOOXOIMMOCTh MOJICPHHU3AINH MTPearaéMbIX MOJe-
nei. Ocob0 HEOOXOIMMO OTMETUTh, YTO BpEMs YCTAaHOBJICHUS HEM3MEHHBIX 3Haue-
HUA TIpU U3MEPEHUU HMMIleAaHca aOCOMIOTHO KOPPETUPYET C OCOOCHHOCTSIMH KOH-
LIECHTPALMOHHOTO MOBENEHUS 3IEKTPOPUZNYECKUX MAPAMETPOB. DTO MOXKET OBITH
OOBSICHEHO TE€M, YTO MPH HAJIOKEHHUHU T10JII pABHOBECHOE 3HAUYEHUE NapaMeTPOB J0C-
TUTaeTcs B pe3yibrare 1u((y3nOHHBIX MPOLIECCOB BO B3BECSX.
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T'ouyynvcokuit B. A. , Cmipaneus M. B. , Xanuuu K. IO.
KonaykroMeTpr4Hi BJAaCTUBOCTI CHMPTOBUX HAHOCYCIIEH3iil OKCH/IIB MeTAJIIB

AHOTAIA

Poboma npucesuena excnepumenmanvHomy 00CHiONCeHHIO 0CcOOIUBOCMEN NOBEOIHKU KOH-
YeHmpayiuHux 3anedcHocmel eneKmpo@i3udHux Xapakxmepucmuk HaHoguoioie (Hanoudac-
munok Al,O3;, ZnO ma Fe;0;3 6 izonponinogomy cnupmi) 6 0061acmi HU3bKUX KOHYESHMPAYil.
byno eumipsno 3navenns npogionocmi, enekmpudnoi eMHocmi ma Oie1eKmpudHoi NPOHUKHO-
cmi 8 3aNeHCHOCMI 8I0 KOHYeHmpayii YacmuHoK, Wo 3HAX00SAMbC Y CYCNeH3il,0nsi Maaux
KOHYeHmpayill HaHo@a0ioa 0aneko 8i0 MouKU NeproaAYii ma Oas pi3HUX MOMeHmie yacy ni-
cns ix npueomysanns. Ilokazano, wo 30inbuieHHs: OAHUX eNeKmpPOQI3UUHUX Napamempis i3
3POCMAHHAM KOHYEHmMpayii 8Ka3aHUuxX HAHOYACMUHOK, WO Cami No cobi He € NpoGiOHUMU,
Modxce Oymu NosacHeHo POpMYSBAHHAM HABKOJO YACMUHOK NOOBIUHO20 eleKMPUUHO20 Wapy
ma nepKoaAYIEI0 KOMNIEKCi8 YACMUHOK.

Gotsulskiy V. Ya., Stiranets M. V., Khanchych K. Yu.
Conductometric properties of alcoholic nanosuspensions of metal oxides

SUMMARY

In this work, we present the experimental study of nanofluids’ electrophysical characteris-
tics concentration dependencies specific behavior (nanoparticles of Al;03, ZnO and Fe,0s in
isopropyl alcohol) at low concentrations. The values of a conductivity, electrical capacitance
and dielectric permittivity are measured depending on the suspended particles’ concentration
for low concentrated nanofluids far from the percolation threshold and for different periods
after their preparation. It is shown that the increase of the electrophysical parameters with
increasing concentration of the pointed nanoparticles (which themselves are non-conductive)
may be explained by a formation of an electrical double layer around the particles and a per-
colation of particle clusters.
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