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B
Poan apcopfiuponaunpIx aToMOB N MOHOE B BOBHEKHOBEHHN '
CRUMER HOTCHIMATA HA IJIATHHOBOM JIERTpOje ¢

B sroii padore, HO OCHOBAHHH H3MEpEHHH 3ABHCHMOCTH LOOTEHOHAJA OT
SapAana B aQcopOIHONHBIX CBOHCTB DJAATHHOBOTO BJEKTPOLL [0 OTHOUIEHI®
K SACKTPOTHTAM, JAHA EApTHLUA COCTOANHA NOBEPXHOCTH OJATHHOBOIO 3ITEKT-
POR& B BOJHBIX PACTBOAX.

[Morazano, 4ro 10 3AeRTPOXUMHYECKHM AAHHLIM MOMKHO ONpeIeNHTh H30-
TepMbl agcoPOUUN BOMONO A HE ATHHE H HCCHE10BaThL BIHANNE DOBE|IXHOCTH
s -5 WTATHHBL B HOHOB JIBOHOrO ¢NOA Hd aucoplOOHIo BOJL0pPOIA. .

Bpepenue

Kraccuyeckas 5IexTpoXuMmsd Ipeiuoiaraia, 4TO pasHocTh MOTEHIHAIOH
CHETY DJeKTPOAOM H PAacTBOPOM ¢ Oupejeasercs JBOHHBIM CIOEM M3 CBO-
OUNHPLY 3apAIOB M MOHOB B pacTsope. Doyien m Paiinmun (1) Boickasai¥
NPenONOEEHHE, YTO 573 PA3HOCTH NOTEHIHAJO0B 3aBHCHT OT aTOMOB aicopG-
(HPOBAHHOIO BOL0POAA WIM KHCIOPOJA, CBA3L KOTOPHIX ¢ MeraxioM of.ia-
faeit onpejeNeHHbpM AHIOJALHEIM MOMEHTOM. )TO Ipejllod0ke e BCTPeTH.IC
BO3pakeHnd co cropoist Jpreit I'pysa u Dbornvepa (2). Ppyueng (3) yrasads |
Ytd B clIyvae MeTalxa, ajcopimnvionmero raspl, Kak IUIATHHA, VCIOBHA .'l'
PABHOBECHA MEMKAY METAJIOM H PacTBOPOM MOrYyT OHITL V/IOBAETBOPEHH, :
TOJNLREO €CHH IPEINOJOKHTL, 4T0 B 00pa30BaHEH CKayka NOTEeHOHAIZ
YVUaCTBYIOT K&k aTOMLl aicOPOMpPOBAHHOIQ Ia3a, TaKk M HOHL JBOHHOIO
ca94. :
B mepsoii (4) 1 sropoii (5) yacrax sroil padoTs GBI NMpuBejed JOBOALHG
O0MAPHKH ONLTHLHE MaTepual 0 Ipolecce sapAmeHHa M ajcopCIEOBHbIX
CBOHCTBAX IJIATHHHPOBAHHOIO0 IIATHHOBOIO 3IEKTPOAA, HO3BOJAIOLLEIL cie-
A2Th HEKOTOPHIC BLIBOJKI 0 MEXaHH3Me BO3HMKHOBEHHA CKauyka UOTeHIHaLa.
B arom pasjene paGOThl MBI OTPaHHYUMCH TEOPeTHYECKOH 00pal0TKOl YacTH _
HNOIVYEHHOr0 MarepHala, OTCHJIAd 33 BCEMH 3JRCHCPHMEHTAJLHEMHE DOAPOC- {
HOCTAMHA E YiEe ONYCAHKOBAHIBIM CTATHAM. DB 9THX JKe craThbaXx HMeIoTCH
TaHHEE, YO KOTOPHIM MO:KHO CYJAHTL, ¢ KaK0H CTENEHDLIO TOYHOCTH -OCYHLe- .
CTBAERH B AeHCTBHTEIBEOCTH HAIMH IPEAUONOKEHHS 0 HOBEICHHH DJICKTPO 1.
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IECIHePHMEeHTATBHELR MeT O[T

JLif A3YYCHHA COCTOAHHA MOBEPXHOCTH DICKTPOJa HPHMEHSIUCH TPH
JKCIICPHMEHTAIbHEIX MeTo)a.

1. Jlogo6HO TOMY, Rak 970 jJenanm Boyjen m Barzep ¢ corpyxmmraym
(6), MBI OIpeJeNANE TO KOJHYECTBO snexTpuyecTBa  Ha 1 cM?, Koropoe
He00X01uM0, YTOOK B pacTBope ¢ OOpEleeHHOH KOHUEHTpalHeil BOZOPO]-
HBEIX HOHOB CJBHHYTH IIOTCHI[HAJ SJICKTPO/ia ¢ HEKOTOPOr0 HCXOIHOrO, OXm3-
KOro K 00paTHMOMY BOAOpOAHOMY, 3HAUYCHNHA (00byHO Ha 0.02 V amonmee
O0paTHMOr0) B CTOPOHY EHCJIODOTHONO IOTeHImaxa. Ml HAIAH, YTO0 €CJH
BECTH 3apAKCHHE B JKHJKOCTH, HACHINEHHON a30TOM, M IOJBZ0BATHCS IIIA-
THBHPOBAHHLIME SICKTPOJAMH C OY€Hb 00JbUIOH IIOBEPXHOCTEHIO, TO JIAERTPOX
MOWHO CUHTATH B ONPECICHHOM HHTEPBAIEC IOXIpH3ALHEl ¢ HEKOTOPLIM
NpHONHIeHEEN, «BIOTHE IONAPHIYeMBIM», T, e, IPHHATL, YTO COCTORHHC
€r0 TIpH JAHHOM COCTABE PACTBOPA ONpeleIseTcs TOJbKO BEIHIEHOI Q
[IpuGammenne 270 TeMm Gamme & AeHCTBATENBHOCTH, YeM MEHBIIe aHOIHAA
TMOJPU3ALAA JIEKTPOAA; OHO IepecTaer GHITh BEepHEM IIpH IDOKPLITHY DJIeK-
TPOja ORUCHOM ILICHKOI. B kmcasix pactsopax omo ONpaBIkBaeTCd 3Ha-
YHTEIbHO IydINe, YeM B INEIOYHHX. KpHBhie, Brpamammme 3aBHCHMOCTD ¢
OT Q, Mbl GyJIeM Ha3LIBATDH KPHBBIMEA 3apasennd. O003HAYIM gepes A4 Ko-
JHYECTBO BOXOPOAA, ajcopOmpoBamHOe Ha 1 cM?, uepes E — BEIUYHHY
cBOOOJHOrO 3apaja Ha 1 cM® BuumMOiQ IOBepxXHOCTH Meraiia, gepes L'y —,
TIOBEPXHOCTHYIO IIOTHOCTH BOJZOPOJA B CMEICIC TepMojuEamar: L'mo0ca
T. €. KOJMYCCTBO BOJOPOAA, KOTOPOE TPATHTCA HPH obpasosagEE 1 cu*
HOBEPXBOCTHOr0 CX0 MeTawx — pacrop. Torga, nmpermoxarag, wro A w1 ,
Kak ¥ If BHpameHH B KyIoHax Ha 1 ci? BHIUMOii IOBEPXHOCTH,

Py =4—F, [1]

TaK KAk ITPE BO3HAKHOBEHHM MNOJQ:KHTENLHLIX 3aDHI0B B IBOWHOM cCloe,
K0TOpOe IPOHMCXOJUT 32 CYET DPasPAKEHHA HOHOL BOJOPOJId, BEIAAETCS
Bonopon. Janee, ecim o0osHaunTs wepes A, F, n (I'y)o sHavenma oTHX Ie-
PEMEHHRIX, cOOTBeTCTBYIOIHEe Q=0, 10

Q= (I'v)o —I'y = (A, — 4) +(E—E.). [2]

Taxmm o0pasom, KpHBaA 3apamenus JNEETPOja JaeT HaM 3aBHCHMOCTH
mex®)y I'm v ¢. IloBepxuocTs paspena METaJLI — PacTBOP MBI OpejmoJaraeM
UPOBEICHHOH TakmM 00pasoM, 9To I'y,,=0. Bernumma 4 MmomeT HMETH 1
OTPHIATEILHOE 3HAYEHHE, €CIH Ha NOBEPXHOCTH MeTalia EMeeTes ajcop-
OupoBanHEIl KHCIOPOJI. 3aBHCHMOCTD mMeaay I'n @ © B TO e BpeMa ompe-
ACIIACT JABHCHMOCTE MEKAY I'm H pu, 1€ pp — TepMOTEHAMMYECKHIT
HOTEHIMaJd aTOMApHOro BOjopoja. /eiicrsuTensHo, BLIPaKad TEPMOAHHA-
MHYECKHE IOTE€HUHANL B OIEKTPHYECKHX eIHHHIAX H 0003HaYad dgepes
1 TepMOJHHAMHYCCKHI moTeHmuax H, Mb nMeexm '

¢=pn. — Uy -+ const. [3]
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0 IIJIATHHOBOM BIIERTPOJIE

* TIpumem, uto py =0 gut 1 aty, B 0GO3HAYMM depes ¢, §—%o, Ile Po — 00-

paTHMELT BOJOPOAHBIH IOTEHNIAAN B JAHHOM PacTBOpE; TOrAa M3 [3] moay-

yaeM COOTHOIIEHHe: S
PH = — @r. . [3a]

0

2. Bropoii MeToj m0o3BOJACT HAHTH 3aBHCHMOCTH MEMELY BearnuaHOH 'n
H COCTABOM DPACTBOpA, HAUPEMED BeImuydHHOH yy. IlogcHMM ero Ha KOHKpET-
mom npmmepe. Oxexrpox B pacrsope nNaCl--0.01 »HCI pozapuasy-
@TCA 10 HEeKOTOPOr'0 3HAUYEHHA ¢, JId Yero HeoOXOJAMO 3aTPaTHTh KOJH-
gecTBo axexrpauectBa Q. Ilocme oToro moIApHE3ANHA NPEKPANIACTCH, IPO-
BepaeTes YCTOHYBBOCTL NOTEHIHANa H B aTMocepe asoTa K PacTBOPY IpH-
(aBAgeTcs HEKOTOpPOe KOJIHYeCcTBO HIeN0YH, JOBOLANIee ero. cocTap HalpH-
mep 1o 1 2NaCl-+0.05 n2NaOH, Bciex 3a TeM H3MEpAeTcH IOTEHIHAI
JIEKEPOJa H KOIHYECTBO HIEKTPAYECTBA, HEOOXOJUMOe, YTOOH BEpPHYTD
9JEKTPO) K HEEOTOPOMY MCXOJHOMY 3HAYEHHIO ¢, OT KOTOPOr0 NPOM3BOAMN-
Joch OOWYHO onpejerenme ¢, Q-wpusoit, IIpm mepexoge or oxsEOro pa-
cTBOpPa K Apyromy 0es HIPONYCKaHHd TOKA COXPAHAETCA IOCTOAHHBIM 3HG-
vyepne Iy, Takmm 06pa3oM, MBI HAXOMHM Ha JBYX ¢, Q-KDHBHX TOYKIH,
€00TBETCTBYIONIEE OJHHAKOBHM 3HaYermam 'y, u orciofa ompegexsem (AL )
pasnrocTh sHAYeHHil 'y, COOTBETCTBYIONIMX OJHHAKOBLIM 3HAYeHHEM Q B
o0oux pacrsopax. Bemmuuna 572 J0XKHA Obna O COXPAHATH IOCTOAHHOE
3HAYCHHE, HE3aBHCHMOE OT BHIOOpa (), OOHIT NOATBEpKIACT ITOT BBIBOL,
Kax Oy/JeT BHJIHO HHJE, ¢ MSBECTHLIM NPHONMEEHHEM, IOKd BEIHYHHE ¢, HE
mapeppimaer 0.2 —C.3 V; opr (Oojee BHICOKAX . AHOJHHX NOXIPH3AIAAX IO-
TeHIHAT HIEKTPOja NOCTe PAsMBIKAHIA MeHee YCToifums, 410 JejaeT IpH-
MEHCHHE METOJla 3ATPYIHETENbHHM. ITOJ MeTo] OBI II0Ka TPUMEHeH IHIL
B OPPaHHYEHHOM MacumraGe, M IONYYCHHHE. JaHHLE NYOJIAKYIOTCA 3Jech
BOECPBHIE.

3. Tpermit meros sakmOyaercs B H3MEPEHHH H3MEHEHHA KOJHYECTBA
HWOHOB BOJIOPOJia B PACTBOPe, BHI3BAHHOrO 00pasOBaHHEM [BOMHOIO CHOL
1IpH OnpejiereHHoM morennuare. [1ojpoGHoe OmECaHNe ero JaHO BO BTOPOI
gacTH PAGOTH. OTOT METOJ HEmOCPEICTBEHHO NaeT BelnydHy I'n— moBepx-
HOCTHYIO INIOTHOCTH HOHOB BOjopoja. lcim HM3MEepPeBHA NUpPOH3BOJATCA B
pacrTBope, B KOTOPOM KOHIEHTPAlHA HOHOB BOAOPOJa Majxa X0 CPaBHEHHIO
€ KOHIIEHTpanueil Ipyrax KaTHOHOB, TO INPAKTHYECKH BCE HOHBI BOJOPOAR,
KOTOphIe MOIIH OBl HaXOJHTHCA B ABOHHOM CI0€, ORA3HBAIOTCA 3aMENIeHHRMU
OTHMH KATHOHAMH H IIONAJA0OT B pacrBop. B oroM cayyae KOIAYECTBO
HOHOB BOJOpOJa, DOABIAIOIIEXCA B PAacTBOpe IPH BO3HHKHOBEHHH OTPHLA-
TEIBHBIX 3apAJ0B JBOHHOIrO Cl0H, HKBHBAJEHTHO KOIHYECTBY STHX 3aps-
HOB, T. e,

Iy = E, [4]
ecin I'y. BEpameno B kyxomax ma 1 cm2 To me camoe paccyjeHHe HpH-
MEHHMO H K IPONecCY BO3HHKHOBEHHS NOJOKHTEIBHHX 3apAJ0OB Ha HOBEPX-
Hoctw. M3 [4] = [1] ciaenyer:



776 A. OPYMKHH u A. IIJIBICHH

: A=1% +I‘H-_ : ]4]
Hy¥uo ormernts, 410 B cayuae, xorja B IOBEPXHOCTHOM CJ0e MMeJHChH
Obl MOHBI BOJOPOAQ, CBASAHHEIE HE YHCTO DIEKTPOCTATHYECKHMH CHJIAME 1T
He OOMCHHBAIOUIMECH C IPYIHME KATHOHAMH pPacTBOpa, 10 OHH He YYHATH-
BaXHCh OBl UPH ONpeleNeHHH Iy, u COOTBETCTBYIOMAA JacTh 3apAja Io-
BEPXHOCTH Ile BOIIa Om B /2. Bogopon, cBAsaHHRmIi TakmM 06pasom, Vau-
THIBANCA OBl HAMH He Kak MOHHKIL, a Kak aroMmsii. QYeBHIHO Tak e, 4TO
B Clydae pacTBOPOB KHCJIOT, He COACPiRAIIMX HIOBITEA IPYIHX KaTHOHOB,
¥ OTPHIATENbHO 3aPAMEHHON NOBEPXHOCTH, COOTHOUIEHHE [4] He  OmpaBiLI-
BaeTcd, TaKk KaK B 9TOM ciaydyae B IEPBOM IPHOIHKEHEH 'z.—(0 He 3aBHCAMO
OT sHAYeHns L. Kpmsylo, BEIPamalOmyl0 2aBHCHMOCTD 'm. mam F OT ,, MBI
OyzeM HasHBaTh aACOPOLHOHHOI KpHBOil pacTBOpa; COYETAHHE 3TON KPHBOIT
¢ KPHBOH 3apAKEHHA IO3BOJAET, COIIACHO ypaBHeHHIO [1]|, HajiTH BRexmyH-
HY 4 H ¢ MOMOmBIO BTOPOro METoja OUPEJeTHTh B3aBHCHMOCTL 3TON .Bexy-
YHHBL OT COCTaBa PACTBOPA.

CocTosmme moBepxmocTn WEATHEOBOTO SIECETPOA2 B WONRHCACI-
HEIX H HOAMIeN0YCHHLIX pacrsopax NaCl m NaBr

B pancHefinieM Mbl mOKameM, K Kakmm pesyiapTaraM NPHBOART NpHAe-
HEHHE JTHX METOX0B K pactBopaM NaCl m NaBr; ma jpyrmx mceaezo-
BAHHEIX HaMm suaexrposurax (Na,5SO,, H,SO,, HCI, m HBr) mm ‘ocra-
HABIEBATHCA He OyJeM, IOTOMY UTO OUM HIE He Ghuimd H3YYEHBl ¢ TaKOif
IOJHOTOH, MIH NPEJCTABIAT OMOINATEILHEE TPYAHOCTH, KOTOpLIE elie
HYIRRAIOTCT B BhACHeHEH. Ha (ur, 1 janst xpueme sapmkenma 1uf Loi-

%

g 05 790 0.45 hynfan?

@ur. 1. Kpaspie sapamenns @ ajncop6mEOBEEEE EDHBEIe B ODOJKHCIEH-
Box (/) u noxmremoveEHOM (/1) NaCl
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KHcaensoro (nNaCl -|- 0.01 #HCI, cmmommas &puBas /) ¥ mojmie-
JqoyesHoro (nzNaCl +- 0.05 nNaOH, cmmommas kpusas [/) XIOPHCTOrO
HAaTpHA; Ha (QHP. 2 —aHanrormyssle xpueoe faaa NaBr. Iloremumansr or-
CUATAHEI OT 00PaTHMOr0 BOJOPOZHOrO B TOM K€ PacTBOpe.

Jazee, Ha oTEX uepre:kax IpHEBeJEHH KPHBGIE, IAIOLHE 3aBHCHAMOCTD
MCKLY 2. W I (o003wavenus [/ u [/ omaTh OTHOCATCA K KHCAOMY H LIEJ0Y-

P-

E/f

] 05 0.30 045 hynlew?

dur. 2. f{_;laame BApAKEHHA M ANCOPOMHOHHBIE KPHBBIE B HOAKHC-
aennom (/) u moxurenozennom (II) NaBr

HOMY pacTBOPY), H LIOJYYeHHBIE BhIYHTaHuMeM 7 m3 () 3Havemng A (OyHE-
THPHBIE KDPHBBIC), IIS KOTOPLIX IIOK3, 0CTACTCH. HEOIPE CICHHOM alcnucca,
coorsercrByomas 4=0. PaccMOTpEM NyBETHDHbIe KpEBHEe A, B NOIKHC-
JEHHBIX PAcTBOpPax. JTH KPUBBIE B JOBOJLHO BHAYHTEALHOM HHTEDBAJE IIO-
TEHIIHAJIOB HIYT BEPTHHAJIHBHO: B 3TOM HHTepBaJIG BEIHYHHA ..A He 3aBHCHT
OT 2; BCe KOIMIECTBO () COrIACHO YPABHEHWIO (2) TPATHTCA HA YBeIHIeHire
E, 1. e. Ha sapaxenue jJBofimoro cxos. Hesapucamocts 4 0T ¢ ecrectsenno
O0BACHHTH HPEJUONOKeHHeN, 410 A=0, T. e. 4T0 B 9TOM HHTEpBaje mO-
BEPXHOCTE Merajna ¢BO0OJHa OT aAcOPOMPOBAHHHX ra3oB. [IpE Mewpmmx
©, A HDOJOKHTENHHO, — Ha IIATHHE aJCcopOHpyerca BOIOPOJ; TPH OG0ibloug
¢, A4 OTPHNATEILHO, YTO COOTBETCTBYET OKHCICHHIO onexrpoja. He pacmo-
Jaraf SKCHEPUMEHTIILHBIMA SHAYCHHAMA [], MOKHO, B mepBom OpAGIHEKe-
HHH, HOJYYATH ¢,, A-KPHBYI0 B KHCIOM PacTBOpe IPOBEACHHEM KaCcaTe.b-
HOII K 9, Q-KpHBOIl B ee mupaMoinHeliHOil Yacrw. IIpr s10M 3HATEHEmE A
- LIA KaKJIOT0 ¢, CIeIyer NPHHATH paBHBIM POPH3OHTAIBLHOMY  PACCTOAHMIO
MeKAY ¢,, Q-KpHBOH ™ 9T0M KacaTeabHOHE DTOT cmocos BLIYHCICHUSA PaB-
HOSHAYEH [ONYIIEHRIO, YTO eMKOCTH [BOIHOIO CJOA 0CTAETCH MOCTOAHHOM

UMEH, Cepux xuymueckun, N 5 10
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mpH BCeX 3HAYEHHAX ¢,, YTO KOHEYHO HEBEpHO. Ommulka OJHAKO MAJ0
CKAJHBACTCA HA SHAUGHHAX .4, Tak KAk IOmpaBKa Ha [ ma GoapnIeil gacTH
KPHBOIl Maja 10 CPaBHEHHIO C A; B TOii JEe YacTH, Ijie¢ OHa BeJHka, BEId-
ypHA ee YYHTHBACTCA IPaBHJILHO.

Oco0Omii mHTEpec OpPejcTaBIAOT [Ba SHAUCHHA DOTeHIHAaAa HICRTPOJA:
TOUK3 JIepeceyeHEd KPUBOH 3aPAReHHd C opaMoii A=0, B koropoii o0pa-
maercd B Hyab BeanunHa 'y , M TOUKA, B Koropoii ££=0, 1. e. TOUKa HYIe-
BOrO 3apfja JBOIHOIO IO, 3aBHCHMOCTD IOJOKEHHT 9TOH TOUYKH OT IPH-
pOjibl AHHOHA, CBA3AHHAHL C ajgcopGuueii mocaejEero, moipoGHO pazobpaHa
BO BTOPOil 4aCTH palboThl.

B cayuae NOAIIEIQYEHHLIX PACTBOPOB ¢, A-xpEBEe, MDOXyYCHHBIC BBIYH-
ragneM #3 Q HaljeHHHX Ha OIKITE 3HAUEHHIl £, He HMEHT BepPTHRAJIb-
HOPO YYacTKa. OTHM HyTeM Helb3s HaiiTH 3HAYEHHA @, COOTBETCTBYIOULErC
A=0,

He0¢TaTok 2TOT MO#KET OBTH BOCIHOMHEH € NOMOMIBI0 BTOPOro METOId,
omicagHOro BHme. TOUKH, COOTBETCTBYIONUIEE PABHEIM 3HAYCHHEM I'n nHa
KPHBHX Q) B @, COGJTHEHH CTPEeIKAMH, Jlna passocTn sHavennii Al'y Me#may
NOJIKACACHHLIM H HOJNICI0YEHHBM PACTBOPOM IPH OZHHAKOBOM () oIy UaeTCA
B cpermem Bemmumna 1.6-1077 kya/em* B NaCl m 0.2-10-2 xym/cn* 1
NaBr. Ecam npoBecTH IPAMYIO A,—=0, mapaijeipbHYI0 IPAMOIL (A) =0,
na paccrogumn Al'y or mee (pur. 1), TO TOUKA mepecevyeHud ee O CILIONI-
HOit KpuBOi Q;, JMacT 3HAYEHHE ¢,, IPH KOTOPOM 'y o0pamaercsa B HYID B
NOJIIeTOYEHHOM PacTBOpe, a nepeceveHne ¢ Iy HKTHPHOI KpuBOiL A, jacT
sHaveHne ©,, TP KOTOPOM B HTOM PacTBOpe OOPAIIAETCd B HYIb BeJTIHHA
A. Tax ¥ag B IOJIEIOYCHHHX PACTBOPAX B OTHMYHEe OT HMOAKHCIEHHDIX HE
pMeercs WHTEPBAJa NOTEHIHAIOB, B KOTOPOM O A paBHAJOCH HYIO, #0
BOJOPOAHAL 001ACTH HE OTACNATCH OT KACIOPOJHOM, a HEOPephiBHO B HEE
nepexoputt. JIHaye ropopd, HOBEPXHOCTH METALIA B EJXOYHEIX = PACTBOPAX
IpH BCeX HOJAPH3AIEAX COXPAHACT IOKPHITHE a1, cOPOHPOBAHHBIMI Ta3aMH;
H 1ocajka KICIOpOJa HAYHHAEGTCA paHbIIE, 4eM BeCh BOIO0PO] CHAMAeTCsH

¢ TOBEPXHOCTH.

AncopOnua BOFOPOJA HA IIATHHE

IToayueHHble TaKBM o0pasoM 3HAYEHRA 4 OHmpPEJeNdioT «XapaKTepHCTH-
yecKyl0 KpHBYIO» ajcop0uui BOJOPOjAd HA ILIATHHE, T. €. 3aBHCHMOCTEH
MO LY TePMOAMHAMATECKEM MOTEHUHANOM iy =—F¢, H KOXTYECTBOM ajcopoH-
POBAHHOIO BOJOpoja A, C KOTOPOIi OEPHPYET TeOPHd agcoponmn Ilomanpn®.

! B caysae NaBr mepern6 Ha DyERTHPHOH RPHBOH /I, Bo3aMoEHO, YEABHIBAGT HA He-
KOTOpOE, XOTA H He COBceM JCHO BRIDAMEHHOE, PAsACICHHE MERLY BOJOPOAHOHE H KHC-
JopojxHol o6xacTbio. IloTOMeHHSe ero 0JHAKO HECKONBKO PACXOAHTC ¢ TeM, UTO MOKHO
GBIIO OBl O:HJIATH HA OCHOBAHMH ONLITOB, DPOBeJEHHBIX 0O BIOPOMY merofty. Ha rpupo#

/I B pacreope NaCl raxono HHTePBaJa COBEPUICHHO HET.
B oxmo#i m3 mpesmumx pador llonanbH (ZS. Phys. Chem., 88, 628, 1914) nmeerca i
yKA3AHHE HA BO3MOKHOCTH HAXOMACHHA HTOH EpHBOR W3 H3MepeHHi HJIeKTPOIHOTO DOTEH-

. IYaTIa.
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Mas 1000 4T00H moxywHTH 3TV KPUBYIO B TOM BHJE, B KaKOM €10 OOKYHO
HOABSYIOTCH, HYKHO TONBKO IIOBEPHYTH BOJXOPOZHYIO JEBYIO UACTH @, A-
KpuBoi Ha 180° Bokpyr mpamoii A=0 u IePecuYdTars BOALTHL I  Ky.JIOHLI
Ha Kaaopun i Momr. Mul npeimountaim 01HAKO COXDAHHTH Besie AICRTPI -
deckme emmsnnbl, Ha ¢ur. 3 mpmeejenm OOJXYTeHHBIE TaknM o0pasoM xa-

-6
_ad 4
//
-(.2+ /
I'L"" ) \
0L ; T
g g [ J.0 A1 kysfem?

Pur. 3. Xaperrepueravyecke KPUBLIe ancopGIiHi Boxo-
POAa HA HNATHHEe B NOAKHCITEHHOM (7) it nojuesoaen-
mom (IT) NaCl )

PAKTEPHCTHICCKEE EPHBBIE 11A aJCOPOLHE BOIOPOIA HAa INATHHE B 10~
KHCICRHOM (/) m moimexoyentom (//) pacrsopax NaCl. Kpusne sru »
_ o0meM; IOXOEH Ha Te KPUBLIC, KOTOPLIE OOLIYHO TOXYYAOTCH IIpH
aICOPOUNA Ha MOPHCTHIX AZCOPOCHTAX. Murepecna Goxsmas npormkennoets
AAHEITHOIT yacTH KpmBOil. JImHeiiwas s3aBmemMOCTE MY aIcopOHpOBAHHDIM
KOIMYECTBOM 1 XHMHYECKHM NOTCHIHAIOM, a CAEl0BATEALHO 1 JorapaGyMom
AABICHAA BOXOPOJA, MONKET OHTH OGTLACHEHA HA OCHOBAHHM JOMYIEHHI 00
OTTAIKHBATCNLHBIX CHIAX MER[Y afCOPOHPOBAHHEIMA ATOMAMH BOJIOPO1a
HIH &€ Npu J0OVINEHHH, UTO TemIoTa aacopOuyn yOBBaeT mo’ JTHHEHHOMY
S8KOHY II0 Mepe 3am0JNHEeHHA I0BEPXHOCTH aJCOPOMPOBAHHEIM  BOJODPOJOM
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Pur. 4. Uamenenne EPHBBIX B3apAKeHNA ODH DPOTPECCHBHON Je3aKTHBAIUA
OJATHHE HArpeBaAHHeM
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[M. Temkun (7)]. Ecnir xaparrepacTHYeckad KPEBAA ONPeeIAeTCA HEPaBHO-
MEPHOCTHIO LIOBEPXHOCTH INIATHHE, T0 (OpyMa ee J0MEHA CHILHO MEHATLCIH
IPE CIHGKAHWH OCAJKA, TaK Kak OTHOCHTEIbHOE YHCIO TOYCKR, MMEIOUNAX
VeHbIICe 3HaYeHHe aJcopOUHOHHOrO NIOTEHINHala, AOLKHO YMEHbIIHTHCA
UpH YMEHLIIeHAH jEcnepcHoctd. Femn e penraiomus daxTopoM ABIAOTCA
cILIB B3anMoneiicTBES MLy alcOpOMPOBAHHBIME aTOMAaMH, TO B IEPBOM

04 :

Pa

=0.3 1

-0/ 97°

206°

0 15 70 75

"Dy, 5. Usueunenne GopMbl XaparTepHCTHYCCKHX EPHBBIX azcoponun
npi Harpepaun ocagka. Ademuceni: AX10; 80° A110; 2007 AX230
Kya/cm®

npHOIHKEHAN MOKHO OJKHAATL, YTO™ XapaKTEPHCTHYHLIC KpPUBLE pasHoil
¢TeMeHH IICHEPCHOCTH GYAYT OTIHYATHCA TOJBKO MACIITAOO0M OCH adcuuce.
Lag moxasmBar ¢ur. 4 ¥ QL. 5, ONBIT pelIaer B MOAb3Y HepBOro mpel-
noxomerns!. Ha ¢ur. 4 jausl ¢, Q-Kpusbie JIT OOLYHOr0 ILIATHHOBOI'O
QCaJKa H JId 0CaJKOB, HOJAYYCHHBEIX ero Je3aKkTHBAIIHEIl JBYXYaCOBHIM HA-
rpeBaHHEM cOOTBeTCTBEHHO Ha 40, 60, 80, 200 m 300° ( B armocdepe
Bojopoja. ITOBEPXHOCTL HACKTPOJA VMEHBIIAETHCA IIPU STOM B KOHEUHOM
cyere B 30 pas.

HyaH0 3aMeTHTH, YTO II0 Mepe [Je3akTHBANMA JICKTPOIA Ipe3BHYaiHO
3aTPYJHEACTCH KHHETHKA HOHH3ANMH 2a1COpPOHPOBAHHOIO BOXOPOAA. Jrs Toro
YT00K JOCTHIHYTH BO3MOKHO (0JABIIEr0 NPHOIMEEHAS K PABHOBECHHM YC.I0-
BHAM, CHJA TOKA NpPH H3MEPCHHAX C e3aKTHBHPOBAHHEIM SIEKTPOJOM YMEHb- ;
11aJach Tak, 4TO BpeMd CHATHA KpuBOil 3apMKEHHA PACTAPHBAJIOCH 10 6
4aCOB BMECTO 2, B TeYeHHe KOTOPHX DPOBOAHICA OHOHT ¢ ACXOAHDLIM JJIek-
rporom. HecmoTps Ha 370, KPUBGIE, IOAYYCHHLIE C 1€3AKTHBHPOBANHLIM DIEK-
TPOAOM, ABIAIOTCS XYAMMM NPHOIBMEHHEM K COCTOAHHIO PaBHOBECHH, HeM
HOpMalbHBIE ¢,, Q-KpuBme. boaee mIOAPOGHEIE JABHEIE o0 aroM OyayT
QuyOJUKOBAHE B JPYroM MecTe.

II3 9TEX KpHBLIX ONMCAHHEIM BHINE NPECIHIKEHHBIK CHOCOGOM ObLI-
BLHIYMCACHE XapAKTEPHCTHYHBIE KPHBblE; Ha QUT. O NPHBEJEHE Uh , A-xpu-

! 3rp napEble 3AUMCTBOBAHE M3 JHOIOMHOH PAaGoTHl cryienta MIY Xaxacsa.



0 IJTATHHOBOM HJBRTPOIE Sl
BHle JId MCXOXHOrO Ocalka M 0CajJKOB, Harpernx 1o 80 m 200°, pacramy-
TEIe 10 OcH alcmmee Tag, YTOOM 3HaYeHH A. coorBercrBylOuIHEe y ==
=—0.02 V comamn 0n1. 113 dur. 5 crepyer, 410 CIleKaHHEEe 0CAJKA HE TOIXBKO
BHISEIBAET YMEHBIIEHHE ero o0Imeil MoBepXHOCTH, HO H H3MEHeHHe (JOPMHI Xa-
PAKTEPHCTHYHOM KPHBOIl KaK-pa3 B TOM HANPAaBIGHHH, KaK 3T0 MOIKHO
OBLIO OEHIATH JId HEOIHOPOAHOH moBepxHocTn. Jlag cmekamma ocajgka
YpesBHYANHO BamHa aTMocepa rasa, B KOTOPOH NIPOMBBOJHTCA €r0 Harpe-
pagge. IIpr apyxvacosom Harpesaumu 10 100° Ha BO3jgyxe NOBEpPXHOCTH
YMEHBIIaeTCA TONbEO Ha 877, a mpu HarpesaHu:m 0 300° — HAOJIOBHHY;
OYEeBHJHO, IIeHKA XAMHYCCKH CBA3AHHOIO KHCIOPOJA CTA0HAM3YET B 3TOM
caygae KpHCTAJJIATH IIaTHHEL.

CpaBrenHe Uy, A-KpHBHX, NOJAYYCHHBIX B NOJAKHCACHHOM H IIOIILEIO0
yeHHOM pacTBopax ((ur. 3), moxasnBaer, 4YTO aJCOPOIUHOHHHIL MOTEHIIEAT
BOZIOPOJA CHALHO 3ABHCHT OT py-, NPHYEM OPH MAJIBIX BHAUCHBAX 4 mpou
HOCTh CBA3H ropa3jo 60Jbple B IEIOYHOM PACTBOpPE; IPH OCOJBNIHX &Ke
3HaYeHHAX A, BOJIM3H MOTEHIHAJA, COOTBETCTBYIOUIEI0 HOPMAILHOMY BOJIO
pojHOMY, 3HAK aTOro sddexrra MeHaercHd Ha OOpaTHELl. Huxe Mu emre Bep-
HeMCA K PACCMOTPEHHI0 HEKOTOPHIX CIeJCTBHH TAKOT0 PpACHOJOKEHHI 3THX
KPUBHIX.

ITpejcraBaser 3HAUNTENBBHIL HHTEpec Takike BOHPOC M O MAKCHMAIBHOM
KOJIHYeCTBe BOJOPOAA, KOTOPHIL CBASLIBACTCA JAEKTPOLOM; XIS PEIICHHA €ro
11e00x01EM0 OJHAKO 3HATH WCTHHHYIO BEIMYHHY INOBEPXHOCTH ILIATHHOBOIG
saeETpoja. HamGonee jJOCTOBEpHEIE JAHHEIC MOMHO IONYYHTD, CPABHHBAA
EMEOCTh ILIATHHHPOBAHHOIO HIAEKTPOJA C eMKOCTHIO IJIajKoro B HHTEepBaje
IOTEHIIHAN0B, B KOTOPOM Ha MOBEPXHOCTH OOOHX HMEETCA TOJBKO )IEKTPH-
Yecknil ABoiHOK caoi. MsmepeHmd, BHNONHEHHBIE B (IHBHKO-XHMHUECKOM
ugcraryTe uyM. Rapmosa B. Opummepom, 1aim B 9TOM HHTepBale NOTEHIHAA
J0B 3Havennme 17-10-° dap/cm?, 1aa eMKOCTH TI'IAJKOr0 IIATHHOBOIO HIeL-
1poja B n KCI, KOTOpoe MOEHO CpaBHATH ¢ Beamdymuoif 0.101 dap/cu?,
OJYyYaeMOi C MIATHHHDPOBAHHEIM JICKTPOJIOM B HOKECICEHOM- KCl. Eean
CYHTATh, YTO HCTHHHAA NOBEPXHOCTH [MAJKOI0 JJICKTPOJA PaBHA Kamymeiics,
TO HCTHHHAA NOBEPXHOCTH HANIEr0 ILIATHHHPOBAHHOIO 3IeKTpoia (0k0JI0
0.05 r Pt ma 1 cM?) mpespunana ero Kamylmyloca IOBepXHOCTE B 6-107
pa3. B jeificTBUTENILHOCTH HTO OTHOIIEHHE AONKHO OBLIO GBITH CHIE HECKOD-
ro Ooapure. MakcEMaJabHOE 3HaYeHHEe A, HAOMIOJIeHHOE IS 3TOro AICKTPOjA
B HCXO0JHOH TOuke KpuRroil sapskenus (o,—0.02), papuarocs 0.326 wys/cm?;
NP4 NepecyeTe Ha HCTAHHYIO NOBEPXHOCTH OTCIOAA IOXYUAETCS

5
03266000 i = 0.54-10% aromoB
96500-6-108
Ha 1 cM®, B TO BpeMd KaK YHCJIO aTOMOB IUIATUHE, €CJHH CYHTATDH, YTO
KPHCTAIAATHI HMEIOT KYyOHUeCKYI0 QOpMy, paBHO
2 Sy g
(3.91.10-8)"
Ha 1 cyM*> HCTHHHOII MOBEPXHOCTH.
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Tarxam 06.3301\1’, MOMKHO CUHATATL, 49T0 OJHH aToM BOIO 0jla TOPHXOIUTCA
i ¢ b
NPHMEPHO, HA YETHIPE ATOMA IIATHHEL.

IlxarnuoBblii 9JeRTPO) Kak JABYXEOMIOHEHTHAT ajcopdnuonHaa
cHereMa '

Ji, ¢,-xpussie pag nopkmcieHnns (/) m mopmexouennmx (//) pacTsopos
NaCl m NaBr panor ma ¢ur. 6 m 7.%- Keam OB eMEOGTH JBOMHOIO ca0f
0CTaBaNACh MOCTOSHHON IPH HM3MEHEHHH ¢ H CBA3H MEEIV META/LIOM H BO-
AOPOJOM HE HMeJd JAHIOIBHOrO Xapaxrepa, T0 [fJ, ¢-KpEBag HpeBpaTHIach
Obt B mpsimylo. B jeiicTBATEILHOCTH HTH KPHBHIC HMEOT OPAMOXHHeHEHIl
X0J IpH 3HAYCHHAX ¢, OPH KOTOPHX A =0, CHIbHO 0T HEro OTKIOHAACH
IPH APYMUX SHAYEHHAX Q. S1eCh MBL He OygeM KacaThCs BIRAHAA OKHCIE-
HHA MOBEPXHOCTH DJIEKTPOAa Ha X0 F, ¢ -KpuBoii. y

Aunovannn, Ha0J0JAOUIAECA B BOJAOPOAHON 00JacTH (A>0), xoropsie
OpLia yike Paso0paHsl BO BTOPOfi yacTH palOTHl, MOIYT OHIThL HCTOJKOBAHEL
110 KpalfiHeil Mepe KayecTBEHHO, €CIM Npejuoa0kaTh, YTO BBEJIEHHE BOJO-
POAHLIX aTOMOB B MOBEPXHOGTHEII CJIOH NIpH NOCTOAHHOM £ TOBBLIIALT
JHaYeHHe ¢, OJHOBPCMEHHO CHIKaf eMKOCTL JBOHHOro caod. llepsmiii u3
ITHX BBIBOJOB HDOKA3AJMCT HAM CHAYaJa HECKOJbKO HEORHJAHHBIM H 3aCTaBII
VCOMHUTBCA B HPAaBHILHOCTH BCEX PACCYKJeHHIl; OJHAKO, Kak OyjleT IOKa-
3aHO celyac, OH MOEET ObITh NOITBEPEICH U HE3aBHCHMEBIM IIyTeM.

Cocrognne mOBEepXHOCTH HDIATHHOBOLO HICKTPOiA B HOIKECICHHOM WM
monieaoyerHoM pacrsope NaCl onpepensercd DOBepXHOCTHHIMMA ILIOTHOCTAMH
Uiy Py T m Ty, npayem mo I'mGGey myeeT MeeTo cooTHONIEHEE

ds = —1'y dPH ‘_‘Fl-l'd!J-l-{-_"PCl' dpcx- —PNa‘ dP'Na.: (5)

rje s —NOrpaHnyYHOe HATAKEHHE Ha I'PABILE METalLI — PacTBOp.
Tar kar per B pye B YCIOBHAX HAIEr0 ONGLITA MOMKHO CUHTATH NpAK-
THYECKH IDOCTOSHHBIMHE, TO ypaBHeHue (5) cBojurcs &

ds = — 'y dpg — 'y dog. . (5a)
13 ypasuesus (ba) crepyer:
' ( o'y ) i ( ol'y. ) _ (©)
dpy- *H Jon s
HIH
(dI‘H ) — == (6[‘:«1- ) _ (6a)
dpy- /o, oy, Jon:

' B nepsol yacrm 3710l paGorsr (4) GblI0 1aHO 3HAYHTENLHO 60J6E BHICOKOE BHAYE-,
Hue i KOHOeHTPANHE BOJOPOIHBIX ATOMOB HA IOBEPXHOGTH, OCHOBAHHOE HA OPeanoJo-
MEHHHE 0 PABCHCTBE €MEOCTH IBOHHOrO CJI04 HAa IJIATHHE H HA PTYTH, OKA3aBIIEMCA He-
BePHBIM.

> Oparuarsl Ha ¢ur. 6 @ 7 orcymramsl or sHaveHns E = I'H- upy ¢u = 0. Herusnoe
UOMOMECHHE HYy AeBbIX 3HATCHHE L ompejensercd OYHRTApHBIME mpavbiMi [ =0 g [/ =0.
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CoorHoueHnda TaHa ypasuerng (6) aBIgOTCA BeChbMa HOJNE3HLIMH IIPH

#3VUEHHH ABJICHM 3IeKTPOKaAIHIIAPHEOCTH (8).
Uacranii cayyail ypaBHeHas (6) OblI Yike HCIOJL30BAH OFHMM H3 HAC

. Ipu WBYYEHHH BOJAOPOJHHX 3IEKTPOIOB,
s ypasuenms (6) m (3) crexyer:

| (dI‘H) =_-_<_0_I‘_H_-) ] (7)
' ‘ dv Jun 0% | '

Fean mpejIoi0EnTh, YT0 aTOMAPHLIT BOJOPOJ HUKAK HE BIHACT Ha Pas:
HOCTH MOTEHI[HAIOB MEAKLY METALIOM I PACTBOPOM, TO I'y. =F£ 3aBHCHT TO1b-
KO OT ¢ H U3 YpaBHEHHA (7) moay4aercs:

(Fl‘! '{“FH-){LH = const

]

| . 0 IJIATHHOBOM BJIEKTPOJE
| . e P =
:

|

Vpapuenme (6) cBojmTCa B 9TOM clyuae K OUYEBHJHOMY CTEXHOMETDH-
YECKOMY COOTHOMIEHHIO MEATY BOJODPOJOM, MCUC3AIOI[UM H3 ra30BOif (asmr,
¥ HOHAME BOJIOPOJA, DOABJAIONIEMHCA B PAcTBOpe, OTO COOTHOIICHHE IHOX-
TBEDHAETCA B H3BECTHHIX Ipejelax NPH H3MEepPeHHUH NOrIOMEHHT BOIOPOL,
COIPOBOBIAMNNICr0 2ICOPOIHID IEI0YH Ha IVIATHHHPOBAHHOM YIIE (9), HO
He NPHMEHAMO E HamieMy CIy9Yao. :

L1 MpOBEpRE TepPMOIAHAMIIECKOro coorHomenus (6) Hy:KHO ObLIO Ol
3HATHL JABE (), o -EpHBHIE, COOTBETCTBYIOIIHE OJM3KAM SHAYCHHAM UH- B
pacTEOpe, H ONpelelnTh BTOpHIM MeTojoM msMememme [y B 3aBHCHMOCTH
OT pg- IR KAKOPO-HHOYAb ¢,. YpapHenue (6a) MO3BOXAET TOrIa gaiity L'y,
© -KPHBYI0 II0 ee HAYaJbHOil TOYKEe ¥ CPABHATH C€ C ONBITHOH KPHBOIL.
Iyeomuiicas HKCHEPHEMEHTAJILHRI MaTepHal He JaeT IOKA K COKaJICHHIO
B03MOKHOCTH IpPOH3BECTH IPOBEpEY Takmy oOpasom. Ilpm cHarmir ¢, Q-
KPUBOIT DpeicTaBIgeTcd 3aTPYAHMTENALHEM IHOJIePiKHBATL KOHUCHTPAIMIO
HOHOB BOJAOPOJA CTPOr0 IOCTOAHHOI; KpOMEe TOro CpasHeHHe 3HAYeHHIl
Iy, HafiteHunx g OXM3KEX 3HAYCHHII cocTaBa PacTBOpPA, NMPHBENO OBl K

: 11_1
CANIIEOM OOABIIEM OITHOKAM UpPH BHYHCICHHH — :
{J‘l“l'

Juna Tagoro pac-

Jera NPHILIOCH Ol SHAUMTENbHO YTOYHATH HPHMEHABIIYIOCA METOJHKY.
Mpr orpanmYmInch IMOHTOMY Goiee rpy6oil mpoBepkoif, a HMEHHO H3 ¢, Q-
KPHUBBIX 1A DOJKHCIEHHONO H IOJMEI0YEHHOr0 pacrBopa H HaiIeHHbX
BhUE pasHocTeil Beauun 1'y npm 0 EHAKOBHX (Q OBUIH BHYACIEHEl OTHO-

Al'y
AIeHAS ( " . BeamymHa App. B HameM cayyae pasHa 0.62. I3 srux
H- g

P
SHAYeHZI N0 ypaBHEHHIO
o

¥ AI.‘H-)
b (FH ) %o : (ﬂlhn' ?, g

. Q
— 3HaYCHHE I‘H._, IPH ¢ =9 o, BHIACIANACh Al'y., o -KpuBag.

rie (I’ﬂ.)m

70
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Beiuncnennnie TakmM o6pasom Al'y., o-kpEBee jaig NaCl m NaBr
npuBeensl Ha ¢ur. 6 m 7 (myEKTEpHEe KpEBe). Jud CpaBHeHHT HpHBe-
nens  omsitHBie Ay, o -kpmeee jpaa nz NaCl--0.01 » HCl m » NaBr+
+0.01 » HBr (/) = Al'y., o-kpEsee gig n NaCl-0.05 » NaOH m

Al <10 kynfor? /
0.8
0.6
04
V0 mmtn o e =0
e T Sy
0 L -} 1 A e
0 0.4 a6 0.8 10 12 @

dar. 6. Brryuenensads u pablojenkbie aacops-
nuoHHEe KpuBpie B NaCl

n NaBr+0.05 n NaOH (/z), a Tak#e TOXYCYMME STHX KpuBGX. I3 dur 6
¥ 7 BHAHO, YTO BbhrumcaeHHag Al'y., o.-KpHBag 00JajaeT BCEMH Xapariep-
HHME 0COOEHHOCTAMH HAOMOJEHHHX KPHBLIX: BHaYaje MMeercd IO4TH 10—

Nl —

08

06

04

02 1

Pbdur, 7. Boruncaennas u madaedspe ajicopl-
nuounLe EpuBbie 3B NaBr
PHE30HTANBHBI yUACTOK, 3aTeM DesKuil MOAbeM, KOTOPbIi HePexoiuT B IOuTI
npAMOJUHEHLIT YUaCTOK, H HAKOHEN MaKCHMYM agcopOumn.

Xorsi W Heab3d NOBOPHTH O KOJIHYCCTBEHHOM COBHAJACHHM BHIYHCICHHLIX
ATy, ©-KpHBHX € KDHBEIMH, JAIOUIHMA CPEIHHE 3HAYEHHS H3 ONKTHBIX
JaHHHX '/, ([4-1]), HO CXOACTBO MEjk1y HHMH BechbMa PasHTeNbHO. ITHM
NOATBEPKIACTCA B3AKOHHOCTH HAameil TPakToBEHM 'y, ¢, -KPHBHIX H TeX BbI-
BOJOB O COCTOAHMH ajJcOPOMPOBAHHOI0 BOJOPOJa, K KOTOPLIM MBI NPHXOJAHME
Ha OCHOBAHHHM HX H3YYCHHA.
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RoanuecTBeHHO BIMAHNe aTOMHOH H HOHHOM OGnJla;u{u Hd  BeJHUNHY
CKayKa NOTEHIHAJa ONnpefeisercs BeluydHaAMK

(99 _ (09 ) . .‘
i (5:4)1‘“. Al (aﬁ; A ()

Bexwynup a1 MOryT GHITB OHpejeXeHbl, eciu H3BECTHR KpHBHE Bapfike-
HHS M ajcOpOUHOBHLIE KPHBEE NPH PasHHIX py.. 13 COOTHONEHHS do=
=XdA-Ydl'y Mbl moNyyaeM, BBOAS HE3aBHCHUMBIE NEpeMEHHHE py ¥ py H
3aMeHAA dpy. Ha dpn. —do coraacHo (3):

= ( dA ) ol '
d“«[—[ - + ' a}L]{ BHISSS — 1?

Xl dzm g (a?ﬁ) } = [ giH ){LH_ ir (g%)m}zo. (9}

13 (9), npunnvas Bo sumManme (6) u (4a), ciegyer

"dA _
;'Y = — . Z ; ]” .
Oy )’m (19)
I .
A dA
Y= (d ) ( ) —l: 10a).
[ d'LH “-[_{ + a[J-H ELH.-_ ZJ ( d)
rie

ll

b ) ( ) ?LH_:) .@ﬂ..)
Oprr Jpn \Opn Jpg (d[J-H vl \OpH JvH
= (dPH ) aI“H.) E (BPH )2
Oy v \Ovu- Jun dpn- Jpn-

Haronen us (10) i (10a) Mmr moxyuaenm

(.f?i)
(dl‘H) e /\’_ dp.“. P-H

dA Y”_aA) i aA)'
(dgTH__ (LH- (dP-H- UH

Ipexcragagerca ecrecrseHHNM, 4TO OPH BceX O0CTOATENLCTBAX BREe-
HHE aTOMa BOI0OPOJa B HOBEPXHOCTHLIH CJOH OKaspiBaeT MEHbIIEE BIHAHHE
Ha CRa40E NOTeHIHala, YeM BBeJECHHE MOHA W COOTBETCTBYIOMIEIO eMy

(1L

o'y :
HPOTHBONOJIOKHOND 3a)/la; BeIMUAHA (—d?lli) 0 CBOEMY AOCOIIOTHOMY
W

SHAYEHHI0O J0M#EHA OLITH CJe0BATEJbHO MeHblle e mHEIn. Tar xraw:
( JdA

I.J

)”H > 0, T0 0TCI0ja BHITEKAET, YTO |
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(Jif )”H i (5"-1-1 )P‘H 20,

Haronen, rax kagk ¥ > 0, 10 u3 (l()a) caegyer, uro Z >0 u ciaegoBarelb-

HO X HMeer BHaK o0paTHLII ( 04 Nuien
dP'H' }!J.H.

I3 ypasmemma (10) m ur. 3 cxeiyer, ¥ro OpH He CIMIIKOM GOABIUIAX
sHageHmAx A,X > 0, mHaye rOBOp#A, BBEEHHE aTOMa BO10pOja B IOBEpX-
HOCTHLUL CJOM,, YBeJAHYHBAET pPa3HOCTL NOTEHIHAIOB MeTaJI — PACTBOP
Jeiicrae ancopGupoBaHHOr0 BOJOPOJA HA DPASHOCTH MOTEHMHANOB MOAET
SABHCETh OT JBYX HPHYMH: 1) CBA3L Me#]y METakIoM H BOJIOPOJOM HMeer
DONAPHLIT XapakTep; 2) BBeICHHE BOJOPOJa H3MEHSeT eMEOCTh HOHHOIO
ABOMHOMO Ca0d, Tak 4T npE NocTOSHHOM 1'y. CKAaY0K IMOTEeHIHAJA B JBOIi-
HOAr CIOC pacTer mo cBoeMmy alcomoTHOMY 3HaveHHI0. B mociegmem cuyuae

do
BCAHYHHA (——-)F norxHa Opa O HMeTh BCerga TOT JKe 3HAK, yTo
H

m [y, u o0pamarses B Hyab BMecTe ¢ 970 BeIHIAHOM, Pacemorpenue
RpHBpIX gar. 1 mokaseiBaer, 410 8707 ()AKTOp HE MOEET OOHICHHTL IIOJO-
AUTeTBHEIX 3HaveHnmii X B pacemarpaBaemom umETepsaise. JleiicrBrreanHo,
BO3bMEM HAUpUMED Ha KPHEBHIX / m // (ur. 1 TOUKH, COOTBETCTBYIOULHE
vy =—0.3. 3uavenna I'y. 114 TOAKECICHHOrO H MOIMEAOYEHHOIO0 PACTBOPA B
STOM cxydae ONM3KH IO BeIMYMHE M OOPATHH IO 3HAKY, TaKk 4T0 CpejHec
sgauenne L'y mpm py =—0.3 B0 Bcem mHTEpBaNe Py CIE3KO KHy0. Mewny
TeM, Kak-pa3 B 9r0d 00xacTH py BexmymHa X JOCTHIACT CBOE0 MAKCHMAIb-
HOro sHavyenud. llpmxogurcs, 1akum 00pasoM, OOPATHTECA I O0LACHEHHA
HAOMIOlaeVMEIX ABJEHAN K JHDOJHLHOMY XapaKkTepy CBASH METALI —- BOXOPO].
Eerd mpeimonom®uTs, uT0 aToMB BOJOPOja Jekal OILEE K DPACTBOPY, deM
BHCHIHUIT CJO0ii METaJInYecKoil pemerkd, 10, YT00k O0LACHITS HAGI0JaeMblil
s pexr, BOAOPOJ HAAO CIHTATH OTPHIATLIBHLIM KOHIOM IHIO0IL. BERTH MOEeT
BepoATHee, YTO aTOMBI BOJOPOJa Jemkar Iay0ie B MeTalLIe, 49eM BHEIIHHI
CIOIl pemreTRH MeTalla, U HEeCyT HoaoKaTe pHbil 3apag. O1Earo HMenmyueca
JaHHbIe He HO3BOJAIOT PelAThH HT0T BIWPOC.

dpn-
"0l m X — orpunareabusiy. MOMKHO IPEIOI0KATH, YT0 PAsHOCTH MOTEHIH-
4108, ompejerdeMad JHDOJLHHIMHA MOMCHTAMH CBS3€l METAJI — BOJOPO/,
OpH  YBeNHYEHHH KOJIMYECTBA BOJ0pP0OJa NIPOXOJHT Yepes MaKCHMYM M
JaTeM majaer, mojo0HO TOMY Kak 910 HaGaiogaerca gid Cs Ha W, ojHako
Takoe npeimoNOKeHHE He ABIgeTcA HeoOxoimMeM. B 910l 00nacTH 3HaYe-
mnii A seanmynna I's orpanaresssa npE Beex py., W OTpHIATEXbHOE 3HAYE-
Hie X Momer 00LACHATLCH YMEHLUICHHEM EMKOCTH JABOIHOIO CIOS C BBe-

' dA
[Tpu “Oonpmmx sHavenuax A permumsa (—— JexaeTes HOM0KUTeAn -
: "
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exueM  Bojopoja. UTo 10g00HOE yMEHBIIEHWE EeMKOCTH [elCTBHTEIsHO
HCXOJHT, MOXeT ObThH J0Ka3aHC HENOCPEe/ICTBEHHEIM H3MEPEHHEM 3aBHCH-
et 'y 0T pu. 1A 0GHIKHOBEHHOr0 BOJOPOZHOIO OGPATHMOTO DICKTPOJA-
paBuabHee Obio Ol BecTH HSMEPEHHA HEe PN IOCTOAHHOM aTMOC(epHOM
WEBICHAE BOJOPO/d, & IPH IOCTOSHHOM A, HO, KAK BHIHO H3 KPHBHX Qur.
. BeIHYnHa A BOIM3H 06PATHMOTO BOZOPOJHOrO0 HOTEHIHAIA CPABHHTEIBLHO
A0 MEHACTCA IPH H3MEHEHHH Py HPH IOCTOAHHOM pu . OOoiTH 9TH, 0 KO-
poix Oyier cooOuieHo MOJpO0HEee B APYLOM MecTel, IPOH3BOAWIMCE ClC-
yiourmy o6pasoy. CHayana CHEMAZACh KPHBAd DOTEHIHOMETPHYECKOrO THT-
osanna 20 cu®* 2 NaCl--0.0009 » HCl pactsopom n NaCl4-0.0244 7
a0H ((ur. 8,a) ¢ OOHYHBIM HeGOJBIIAM BOZOPONMEIM JIEKTPOLOM, 3aTeM TO
EC THTPOBAHIE IIpOH}BD}I,HJIOCI: C IJATAHAPOBAHHLIM HIEKTPOJOM, C BHIH

06

| ¢

kf.ox MoOH
O g 7 — 3 4 5

®yur. 8. Ilorernmomerpuieckoe tHTponamme NaCl 4- H(I
pacrsopoy NaCl + NaOIl ¢ manesokny (@) H C GOJBIIKM
(6) DIATHHOBEIM BIGKTPOIOM

MOl mOBepxHOCTHIO0 B 39.6 cM2, HA KOTOpHH GOm0 Hameceno 2.1 r Pt ({ur.
S,6). JTOT BAEKTPO] HMEX MCTHHHYIO IOBEPXHOCTD, B HECKOIBKO pa3 1upe-
BBIIABIIYIO IOBEPXHOCTH 3JIEKTPOJOB, ¢ KOTOPHIMH OBUIA CHATH KpPUBHIE
gur. 1 m 2. J3 1ByX EPHEBHIX IIOTCHIHOMETPHYCCKOIO THTPOBAHHA NMPOCTHIM
PacueTOM HOIVYAeTCA SaBHCHMOCTL ME]y KOJHMIeCTBOM KATHOHOB Na, aj-
‘COPOHPOBAHHBIX HIEKTPOJOM, 2 CIeI0BATEILHO B BexmymHoil F=Iy. , ¥ mo-.

* H3 aungomuofi paGorsr IlzaTomoBa, CTYAeHTa XHMHUTECEOro (axynnrera Mockos-
“CROTO0 YHHBEDPCHTETA. .
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TEHUHAJOM DIERTPOAA ¢, MEHAIMIEMCA IPH HepPeMeHHOM Uy H INOCTOAHHOM
vy, Hax BmaHO H3 ¢umr. 9, B 0TIHUHE OT BeChbMAa CJIOMKHBIX a,IICOpGlIHOHHHi
KPHBLIX, KOTOpble HAOJIOJal0TCA OPH H3MEHeHHH NOTeHIHaJIa ;memponafi
N0JApH3ANHEN TPH NOCTOSHHOM Py, ATa KpEBad HMeeT HOYTH IPAMOIHEEI
HBIH Xapakrep.! OTO M IOHATHO, Tak Kak 31ech B GHAUYATEILHOH Mepe:
OTHAJAI0T Te OCIOKHEHHd, KOTOpPhe BHISHIBAET B CTPOCHHH [IBOHHOIO CJI0f.

e Wiy

H3MEHCHHEe aTOMHBIX 00KIapoK. Dnumciennas mo KpHROH CpPeJHAA eMKOCTEH
o TO8 =05 =aph o= aEe g W |
F
/’;f'-“.fa L
I
~05 |
10

'TF;

W “’."
|

_,{5 =

Dur. 9. Ancop6uus xarmora Nd u3 pacrsopa NaCl ud
00paTuHMOM BOJOPOJHOM AJNERTPOJE ULPH PAsHHX

g

£
f_
DIEKTPOJA OJHAKO NMPHMEPHO B 3.7 pasa MEHbIIE, 9eM eMKOCTh, KOTOpas.
Ha0aIojaeTca IPH PABHOH NOBEPXHOCTH JIEKTPOJA B CpejHell mpaMoadseii-
HOH YacTd KPHBOIl 3apSLKeHHA IOJAKHCIEHHOr0 XJIOPHCTOP0 HATPHA, B KOTO-|
POil MBI HMeeM JeJO ¢ JIBOIHBIM ClOeM, CHIANIEM B3 YHCTOH NOBEPXHOCTH
veranra. llpojommenne mpayoit dur. 9 mepeceraer och aGenuce mpm 0.24 V,

Opu 9TOM 3HaYeHHH ¢ BerHuwHa ['y. oOpamaerca B Hyas. B apyrmx ommirax|
Oblad MOJXY9YeHHl HECKOJLKO HHLIE 3HAYCHHS; CpejlHee W3 BCeX JAHHHX paB-|
1o 0.29. OnpejeaerHoe TakaM 00pa3oM MOXOKCHHE TOUKH HYJIEBOrO Sapaia
3aMETHO OTXHYAETCA OT HAlIEHHOIO ONBITHBIM NOyTeM H3 aJlCOpPOIUOHHEIX
KPHBHX, DOJXyYaeMHX IPH NOJIPH3ANHH HIEKTPoja. Pasamgme 510 00YyCIOB-
JeHO TeM, W10 B LEPBOM CHyYae MBI HMEEM AeJ0 ¢ IOBEPXHOCTEHIO, Hecymieii
ropasfo OOJBINEe KOJAICCTBO 2, ICOPOHPOBAHHONO BOAOPOIA, YeM BO BTOPOM.

Iipome TOro noaoseHHe TOUEK HYIEBOrO 3apfja, HAWJEHHBIX OIBITHBEIM Hy-
TeM B unopkAcxeHHBX pacTBopax NaCl m NaBr, mcramedo cnennpduyeckoii
apcoponueii anmona. [Tocrepnnii (aKTOp HpaKTHYECKA BEPOATHO OTCYTCT-|

! B BHAY He3HAYHTENBHOCTH H(PeKTOR B HACTOANIEE BpeMd ellle TPYIHO CKasaTh, B
KAaRO# Mepe HalJioAaeMbIM OTKJOHEHMSAM OT OPAMOJHHEHHOCTH MOKHO NPHONCATH DPeaTb-
HO¢ BHA'YEHHE. 2 |
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Byer B mojkmECAeHIOM pactBope Nap,SO, [cM. BTOpad HacTb (5)]; rouka HyxE-
'BOPO 3apAja JEKHT B ITOMCIYYae IPH ©=0.11; mpx HTOM 3HAYCHHH ¢ BE-
amunHa A cocraBifeT NPHONH3ETEIHHO OIHY TPETb TOrO sHaYeHHA A, KO-
mopoe Ha(mojaerca NIA HICKTPOA3, HACKIIEHHOrO H, mpz arMocgepHOM
masresud. IicaH CYATATH OPHEHTHPOBOYHO CKAUOK HOTEHUHAIA, BEI3BAHHEI I
ICOPOEPOBAHHBIM BOJAOPOIOM, HPONOPIHOHANLHEM BEJHUIHE A, 9410 ABIA™
¢ KOHEYHO BechMa IpyOmM IpEGIHEEHHEM, TO Ha IOBCPXHOCTH, ¢B00OJ-
oif 0T aJcopOUPOBAHHONO BOZOPOja, TOYKA HYIEBOr0 3apiaid roEHa OBLIA
B aexars opu ¢=~0.02. [pmeyrersae ajcopOEPOBAHHOIO BOAOPOAA MOJRET
TakAM 00pa3oM BLI3BATH CEAYOE HOTEHIHAIA OKOJO 0.3 V.
| Hyi®HO 01HAKO HMETH B BHLY, 4TO HPH pacyere oT0il BeIHIHHN OBLIH
'¢leJaHbl I0BOABHO COMHHTEIbHBIE JAONYIIECHHH, TaK YT0 OHA ameer cyryoo
\OpHeHTHPOBOUHKEIH XapasTep. Kpoue Toro BermynHa OTa paccudTaHa Jid
leayyad OTCYTCTBHA HOHHOPO 3apija, H B IPHCYTCTBHHM HOHOB B TBOMHOM
£102 MOKeT CYNIeCTBEHHO HaMeHHThCH. JI3 9roro 00CTOATENbCTBA, & TaKxe
¥3 KOHCTATHPOBAHHOTO BHIIE BIHABEHA aJCOPOHPOBAHHOrO BOJOPOJA Ha
€MKOCTH JBOIIHOrO ¢i0g ciaejver, 9T0 CKAYOR IOTeHIHAI3 JXEKTPOJ, — pac-
TBOpP HE MOEET OBITh HpPEICTABICH B BAE CYMMDL [BYX CKATKOB mOTe HI[HAIA
| M3 KOHX OJHH 3aBHCEI ObI TOXBKO OT HOHOB, 4 JPYLOil TOXBLKO OT aTOMOB-
'quO #e KacaeTc® iabdiepeHNBaIbBEEIX JPPErToB, CBASAHHLIX C BBEJCHAEM
| HOHOB W ATOMOB B ABOifHOil ciOif, TO OHH HCcYePIbIBAIONIE OMHCHIBAIOTCA
t}'pa.BHex{ﬁ_ann (10) = (10a), m Ha OCHOBE JAHHBIX, BRITHCICHHEIX 00 BTHM
T BHPAKCHAAM, MOEHO MONLITATHCA MOCTPOATH MOIHYIO KOXHYECTBEHHYIO TEO-
| pHIO, B KOTOPOif OBl BEeTHYHHA ¢ HamIa Ol CBOE BbIPAKEHHE MCPEs BEJIH -
' umER 4 m F. llsepmmiica B HameyM pacHOpPAKeHAH HKCIePAMEeHTATLHEN
| MaTepral) ABIFETCH OJHAKO eme HeJ0CTATOYHO TOYHBIM I mo100H0r0 pac.
| 4era, B 0COOSEHOCTH Ipy00 OPHOIHKEHHKM ABIACTCA OIPELEICHME BEJIH-

| SEHN TPOM3BOIHEIX N0 Uy H3 JAHHHX, MOJYYEHHBIX ¢ KHCIBIM M IIGIOUHBIM

| pacTBOpoM. B BHIY ST0r0 Mu cuHTaeM (oxee MPaBHIBHEIM OTIOHHTD 10j00-
| HOrO poja MONWTEY 10 HOXyuyeHHA (0xee MOXHHIX ONGITHEIX TAHHBIX.
Pasgutas 31ech TeOpES IIATHHOBOrO 3IEKTPOIa, B KOTOPOH HPHHAMA.
eTcs, 9TO ZacTh aiCOpOEPOBAHHOIO BOIOPOJa HAXOAUTCA B BHAE aTOMOB-
Jpyrag e HOHHZADVETCd M MOJKeT O0OMEeHNBATHCA HA IPyrae HOHLI, HMEeT
| MHOPO 00HmIEro ¢ TeopHei ajCcopOHPOBAHHLIX CJI0EB ATOMOB WUICIOYHBIX ME-
TAJI0B, HOJIVYHBHIIEH Tagoe pas3BATHE B MHOCICTHEEC BpPCMd. IHeo0xo1uM0
OHAKO AMETH B BHAY, 9T0 B TO BpeMi Kak B cayyae ajcopOMPOBAHHBIX
ATOMOB IMENOYHBIX METAAIOB MBICAHMLI BCe HPOMEHKYTOYHBIC COCTOMHNA MEK-
1Y aTOMOM I HOHOM HIepes0] Me®1y HEMHE IPOHCXOXHT (eClpendTCTBeHH0,—
B NIPHCYTCTBHA BOJHOIO PacTBOPAa 00pa30BaHHE HOHOB CBA33HO C IPOLECCOM
CHIPATAIME H #ABISeTCHA cIeloBaTelbHO peaxgdeil, mporexaiomeil ¢ ompeje-
JeHHOHf CKOpOCTHIO, BCAGICTBHE Yero MH JOJ/EHH OPOBECTH CTPOroe Ppas-
JAHYHEe MEi1y ajCcOpOHPOBAHHLIM ATOMOM H HOHOM BOAOPOAA.

—_—
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Bnmomsi

B mHTepBase NOTEHUHANOB MEIKAY BOJOPOAHLIM M RUCIOPOJHEIM  Oblim
H3YTCHLI: H3MEHCHHE NOTCHINATA IIATHHAPOBAHHOIO HIEKTPOJA IpH  3apd.
HKEHHH €ro IOCTOAHHBIM TOKOM (KPHBLIC 3apHMKeHHA), 3aBHCAMOCTL KOMHYO-

CTBa HOHOB, a1COPOMPOBAHHBIX DIEKTPOJOM OT MOTEHINATA (amcopOnmonHEIe

KPHBHIC), H BABHCHMOCTH NOTCHIWANA M30IXPOBAHHOIO IOJAPHABOBAHHOIO
AIERTPOfIa OT cOCTaBa pacTBopa. COBOKYIHOCTH HTHX JAHHBIX HO3BONgET
OMpPEACTHTD KOXHYECTBO aCOPOMPOBAHHNIX T'a30B Ha IOBEPNHOCTH AIEKTPO-

Ad T 3apAy ABOHHONO cxod. B NOIKHCIEHHEIX pacTBOpax cymecrsyer HHTEp- |

BaJl IOTCHIIHAIOB, B KOTOPOM IIOBEPXHOCTL HICKTPOAA NPAKTHUCCKH CBOGOI-

Ha OT ajCOPOMPOBAHHEIX I'a30B U HECeT TONbKO HOHHLI ABOHHOIT caoif,
3apA] KOTOPOTO B HTOM CIyYae IOJNHOCTHIO ONpefeIser BEIHYHHY CRAIKa
MOTERNHATA; B OCTAILHGHIX CIYYAAX HEOOXOAHMO NPHHATH BO BHEMANHC
BIMAHHE a[COPOMPOBAHHLIX Pa30B Ha CKAYOK NMOTCHIANA, W IPH TOTEHIH-

aJax, OIU3KAX K 00paTHMOMY BOJOPOAHOMY, B OCOOEHHOCTH B INEIOTHHX

pacTBOpPax, H3MCHEHHIE CRAYKA IoTeHnuaxa TP aHOIHOIL HOIAPH3AIAN ompe -

-

ACTACTCH HOUTH TOADKO H3MEHEHHEM KONTICCTBA a1COPOHPOBAREOrO BOAOPOIA, |
P HEHBMEHHOM 3apAje ABOIHOro crom. OjHako, ecau H3MeHaTH HOTEHI[HAX |

DIAEKTPOL IPH ATMOC(ePHOM JABIEHHI BOLOPOJA,—MCHAT RICIOTHOCTE pacTBOpa
(ITOTeHTMOMETPHIECKOe THTPOBAHEE ¢ GOJLIIHM IIATHHADOBAHHEIM HJIEKTPG-
JOM), — KOI'Ja a5copOHPOBAHHOE KOXHYECTRO BOJOPOJa MAX0 MeHsdercd, To

IOJIYYaeTCd MPUOIH3NTENbHO JIHHEHAT B3aBHCHMOCTE MEKTY DOTEeHIIHAJ0

DIERTPOIA H 3apAToM ABOHOrO ciosd. Jeiictme aJi,cOPOUPOBAHIOLO  BOJIO-
Pol1a Ha Pa3HOCTH NMOTCHIHAIOB METANI— PACTBOP MOKHO O0BACHITE npej-
HOJOLECHACM, YTO BBEJICHAC BOJIOPOJAa B HOBEPXHOCTHEHIL CIOl TOBEIIAET
PAsHOCTL NMOTCHIHAIOB METAJI = PACTBOP, OHOBPEMEHHO CHHMAT CMKOCTEL
JBOMHOrO CIOf.

Hom0mANpOBaHHOE HCIOTB30BaHMTe RPHBBIX 3aPAKEHUT I a1COPONHOHHEIX
KPUBBIX ITO3BONAET HAUTH SaBHCHMOCTD MEELY “TEPMOIHHAMAYECKHM HOTeH-
JIMAJOM H KOJMYECTBOM aJCOpOMpPOBAHHOIO BOJOPOjA, T. e. IIOCTPOHTEL Xa-
PAKTCPUCTUYHYIO KPHBYIO JJId ajcopOUHH BOJOPOjia Ha miaTuHe. Iio DTHM

-

KPHBBIM MOKHO H3YYHTD IIPOrpecCuBHYIO AE3aKTHRAIIHIO OpE HarpeBaHum

IUIATHHEL W BIMAHEE COCTABA PACTBOPA HA a1COPONEIO BOFOPOJA.

PaccvaTpuBasg mOBepXHOCTH' MmIATHHE KAk aJICOPOIEOBEYI0 CHCTEMY,
COCTOAHHE KOTOPOH oOUpexexdeTcd NOBEPXHOCTHHIME TLIOTHOCTIMI BOJI0pOia
Il OHa BOJOPOa, MBI UPAXOZHM K COOTHOmEHmO (6), KOTOpoe TMOBBOIgET
O ABYM KPHBHIM BAaPAMKEHWA, CHATHIMODH DAB3IMYHLIX 3HAYERHAX (4. HARTH
a|COPOLHOEHYIO KPHBYIO. Pe3yabTaThl TAKOr0 BHYHCICHIA HAX0JAICA B IO-
JTYKOANYIECTBEHHOM COTJIACHH C OIEITOM.

- DPusuro-XnMuIecknii meruryT BM. JI. . Kapoosa.
JAeKTpOXEMHYECkas daGoparopua MI'Y.
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