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AJIEKCEM HIEJYAKO U TIPUHOCHT MY
KBM OBJIACTTA
HA EJIEKTPOKPUCTAJIM3ALIUATA

Anexcanasp MuinyeB

Pesrome. Crarusita e nocBereHa Ha akaaeMuk Ausekcell Lllenynko — cb3naren Ha
OBJrapcKa IKoJia B 00J1acTTa Ha KOJIOMTHATA XUMMUSL, JUCIIEPCHUTE CUCTEMH U ThHKUTE
Teynu (uimu. HeliHuTE OCHOBHU 33/1a4H ca JIBE: NbPE0, 1a MPEICTaBU IPUHOCUTE Ha
TO3U U3TBKHAT OBJINAPCKU yUEH KbM 00J1aCTTa Ha eJIEKTPOXUMHUYHOTO (ha3000pa3yBa-
HE U KPUCTAJICH PACTEX, B KOSITO TOH € 3al04Hall CBOATA HAaydyHa Kapuepa, u 6mopo,
Jla IOKaKe KaK IMMOHepHHUTE TpynoBe Ha Anekceil Lllemynko 1 HeroBure chbaBTOpH ca
HOBJIMSUTH Ha M10-HATAThUIHUTE IPOBEKAAHH y HAC TEOPETUUHH U EKCIIEPUMEHTAIIHU
M3CIICIBAHMUS Ha CJICKTPOKPUCTAIM3ALMATA — 00JIACT Ha HAyKaTa, B KOSITO IPUHOCUTE
Ha Obarapckara (PU3MKOXMMHYHA ILIKOJIA CE PaJBaT Ha CBETOBHO IIPU3HAHUE.

Keywords: colloid chemistry, disperse systems, thin liquid film, electrochemical
nucleation, crystal growth, electrocrystallization

Ha 18 maii 2010 r. ce HaBbpiunxa 90 rofuHU OT POXKJICHUETO HA aKaIeMUK AJleKcel
J. Hlemynko — u3ThKHAT Hall yueH (PU3MKOXMMUK, Ch3aTel Ha ObJIrapcka LIKoJIa B
00JIacTTa Ha KOJIOMIHATA XUMUS U ThHKUTE TCUHU (HIMH, IPEroaaBaTell, yuuTesl U
PBKOBOIUTEN HA HIAKOJIKO ITOKOJICHUS CTYACHTH, JOKTOPAHTH U OJIN3KU CHTPYIHULIM.

3a na orOenexu Ta3u 3HAMEHATeIHa roAuiiHuHa, Karenpara no ¢usnkoxumus Ha
Xumuueckus ¢pakynrer (cera @akynrer nmo xumus u papmanus) Ha Copuiickus yHH-
BepcurteT ,,CB. KimuMentT OXpucku opranusupa Thp:KECTBO, HA KOETO ChTPYAHUIIN
Ha Anekceii Llenynko criogenixa CHOMEHUTE CH 3@ CBOSL YUUTEI U 32 HETOBUTE HAYYHU
MOCTHXKEHUS. A3, MaKkap U HENpPsIK ChTPYAHUK Ha akaz. A. Llllemyaxo, HO HEroB CTyAEHT
U rouyuTare, OsSX MOKaHEeH Jia pa3Kaxka 3a IPUHOCUTE MY IIPU U3ydaBaHE Ha IIPOLIECUTE
Ha eJIEKTPOXUMHUYHOTO (Pa3000pa3yBaHe U KPUCTAJICH PACTEX, 00IacT Ha (PU3UKOXU-
MHUYHATa HayKa, B KOSTO TOH € 3all0uHall CBOSITa HayyHa Kapuepa.

[Ipuex ¢ ynososicTBHE He caMo 3amoTo akan. Anekceil llemynko Gemre Gaectsaiy
OBJITApCKH YUCH U €I1H OT JII0OMMuUTE MU nipenoaasareny B Copuiickus yHUBEPCUTET,
a ¥ 3a10TO 0-KbCHO, 110 BpeMe Ha paborara My B MIHCTHTYTa 1O DU3UKOXUMHUS Ha Bbi-
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Anexceti Llenyoko u npunocvm my...

Aunexceii [I. eayako (18.05.1920 — 08.05.1995)

rapckara akagemus Ha Hayknte (BAH) mMax Bb3MOXKHOCT J1a TO OMo3Hast ¥ I0-0TOIU30.
ToBa craHa 1o BpeMe Ha clie[IMaIu3UPaHuTe CEMUHAPU U KOJIOKBUYMH, PHKOBOJICHH OT
nupekTopa — akaa. Poctucnas Kaunmies, kbaeTo Bcexu Oelie ITbXKEH Aa NPEACTaBH 3a
00CBHIK/1aHEe CBOMTE HAYyYHM PE3YITaTH, IPEAM Ja M MPEJIoKH 3a neyar. iIMeHHo Tam
aka. Anekceii Lllemyako m3mrpKBatie cbe cBOsATa 0€3CTIOpHA HAYYHA EPYANITNS, YHUKATHA
MHTYHMLHUS IPH 0OCHKAAHETO Ha HOBM, BCE OLIE HEJOKA3aHU HAayYHHU MOCTUXKEHUS, U
OrecTsI0, MOHAKOIa YHUIIIOKUTEIHO YyBCTBO 32 XyMOD.

3a 1a MpUKITIoYa C TO3W KPaThK YBO, 1€ 100aBs, ge mpod. Anekceit Llemyako Geme
npeacenarensaT Ha V3nutHata komucus B Xumuueckus akynrer Ha Couiickus yHu-
BEPCHTET, MPEJI KOATO 1pe3 10Hu 1968 1. MosiT kosera u npusiten [eopru Craiiko" u a3
IpeACTaBUXME AUIUIOMHUTE CH paboTH, n3paboTeHu B MIHCTUTYTA 110 PU3MKOXUMUS HA
BAH. Cnen ycniemaara 3ammura ipod. Anexceit [llemynko mpemuioky v Ha 1BaMa HU Jia
3ano4HeM padoTa B ppKoBOJeHaTa oT Hero Karenpa no ¢pusnkoxumust Ha XuMUYECKUS
¢axynrer Ha Coduiickus yauBepcuteT. M nBamara TpsOBaie na oTkaxkem. Beue Osixme
rmoenu aHraxuMeHT — JKopo kbM nipod. EBrenn bynescku, a a3 kpm npod. Poctrcnas
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Anexcanovp Munues

Kaniues, na ce npucbeAMHUM KbM TEXHUTE ceKIMK B MHCTUTYTA 1O U3UKOXUMHUS HA
BAH u na npoabkuM HaydHUTE CU U3CIIEABAHUS B 00IACTTa HA EIEKTPOXUMHYHOTO
(hazooOpaszyBaHe U KPUCTAIIEH PACTEKX.

U taxka, 3a 1a ce BbpHa 00paTHO KbM IpuHOcKTe Ha Anekceii Lllenyako kbM chiara
Ta3W W3BBHPEIHO BAYKHA M MHTEPECHA Hay4yHa 00JacT, Lie 3aloyHa ¢ KpaTka UCTOpH-
YyecKa CIpaBKa.

[Ipes mepuona 1945—-1947 1. mpod. Poctrcnas Kaumes, mo oHoBa BpeMe pbKOBOANUTET
Ha Karenpara no ¢usnkoxumust B CohuiicKust yHUBEPCUTET, ITyOIUKYBa 2 TCOPETUIHU
pabotu (dur. 1): ,, Bupxy meopusma Ha erekmpokpucmanuzayusma ' v ,, Bopxy enex-
mpoxumuunus nomenyuan Ha maiku erekmpoou  (Kaumes, 1945/1946; 1946/1947).
WmenHo Te3u aBa (hyHAaMEHTAIHU HAyYHH TPY/Aa HOCTABAT OCHOBUTE Ha U3CIIEABAHUATA
Ha eseKkTpokpuctanusanuira B Karenpara no ¢pusnkoxumusi Ha YHUBEpCUTETA, a IO-
KbCHO ¥ B MHCTHTYTA 1O u3ukoxumus Ha BAH.

[Ipod. Poctucnas Kaumes nMaiie cnenuagsHo OTHOLIEHUE KbM €IEKTPOKPHUCTA-
nu3anuaTa. Mucis, 4e Tosa Oelie eqHa oT JJI00MMHUTE My TEMAaTHKH, U HE C€ YUyaBaM,
Yye TOW € HACOYMJI UMEHHO KbM Ta3H 00JIACT ¥ CBOMTE YETUPUMA IITbPBU U HECbMHEHO
Hal-TanaHTauByU yueHunn: Anekceil lllemynko, I'eopru bimsnakos, Esrenn bynesckn
u Mopran Manunoscku (Dur. 2), KOUTO 3a CHKAJCHHE HE Ca Bede MEKILY HAC.

(1908-2002)

®ur. 1. Poctucnas Kaumes u OBbPBUTEC CTPAHUIIU HA AIBAaTAa HAYYHU Tpyda, IOCTa-
BWJIM HA4YaJIOTO HA M3CJICABAHUATA Ha CIICKTPOKPUCTAINU3AllUATA Y HAC
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@ur. 2. [IbpBuTE yueHUIM U CHTPYAHULU Ha Tpo(d. PocTrucnas Kanmes B
Karenpara no ¢pusuxoxumus Ha Couiickusi yHUBEpCHUTET (OT JISIBO HA JISICHO:
Anexkceii Llemyako (1920-1995), I'eopru banzuakos (1920-2004), Esrenu bynescku
(1922-2008) u Mopnan Mamuuoscku (1923-1996)

[IbpBUTE HAYYHH TPYAOBE Ha TE3U 3a0ETEKUTEIHN OBJITAPCKU YUCHH Ca B ChaBTOP-
CTBO C TEXHMA YUUTeN U ca myOnmKyBanu npe3 1950 1. B eIuH 1 ChIIK TOM Ha CITUCAHNUETO
Hszeecmus na BAH:

Bbpxy ejleKTpOKpHCTAIN3ANMATA HA CPedOPOTO

P. Kammes, E. Bynescku, M. Manunoseku, U3s. BAH (¢u3), 1 (1950) 100

BbpxXy HauaIHUTe CTaAUM HA eJIeKTPOJUTHOTO OT/IeJIIHE HA MeTaJIuTe

P. Kaumes, A. Hlenynxko, I'. bausnakos, 138. BAH (du3), 1 (1950) 137

B TOBa, KO€TO CrnenBa, Ie ce CIpa HaKpaTko caMo Ha TPYIOBETe, B KOUTO y4acTBa
Anexceii Lllemynko 1 KOUTO MOTaT Ja ce pa3aesisT Ha JIBE IPYITH: TAKHBa, KOUTO MPE/ICTaBsT
pE3yATaTH OT M3CICABAHUS HA KUHEMUKAMA HA e1eKMpPOXUMULHOMO (haz000pazyseane:

1. BbpXy HauaJHUTE CTAIMHU HA eJIEKTPOJIUTHOTO OTAe/siHe HA MeTajauTe — |

P. Kaumes, A. Hlenynxko, I'. bausnakos, M38. BAH (¢u3), 1 (1950) 137-144

2. BbpxXy HayaJIHUTe CTaAUM HA eJIeKTPOJUTHOTO OT/eJIsiHe Ha MeTaanTe — I1

A. llenynxo, I. bimznakos, U3B. BAH (¢u3), 2 (1951) 227-237

3. KbM BbIIpoca 3a CKOPOCTTA HA €JIEKTPOJIUTHOTO 00pa3yBaHe Ha 3apOAUIIHN

A. Wenynko, M. Togoposa 13s. BAH (¢du3), 3 (1952) 61-69

4. N3ciieiBaHe CKOPOCTTA HA eJIEKTPOJINTHOTO (pa3000pa3yBaHe ¢ NPOMEHJIMB TOK

A. Wenynko, M. Togoposa, 13B. BAH (¢wus3), 6 (1956) 269-276

Y TaKWBa, KOUTO Ca CBbP3aHM C U3CIIEIBAHUS HA KUHEMUKAMA HA e/leKMPOXUMUYEH
KpUCmaieH pacmedxc:

5. Kanujsipua MeToaa 3a u3cieBaHe eJJeKTPOJIUTHHSA PACTeK HA KPUCTAJIUTE

P. Kaumes, I'. nu3nakos, A. lenynako, M3s. BAH (¢u3), 1 (1950) 146-155

6. KbM BbIIpoca 3a MeXaHH3Ma Ha eJ1eKTPOJMTHOTO OTJIaraHe Ha MeTaJuTe

A. llenynxo, I. biimznakos, U3B. BAH (¢u3), 2 (1951) 239-245
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®@ur. 3 VIMiysceH TOTEHIIMOCTaTHYCH METO/T — (2) OpUTHHANIHA OCITHIIOTpaMa,
peructpupana ot Kaumes, lenynko u biuznakos (Tpya Ne 1), (6) cxematuuno
MIPEICTaBsIHE HA TBOMHOUMITYJICHUS BapUAHT HA METO/IA

[IppBara rpyna BKJIIOYBA PE3YyJITATH OT YETUPH 33bJIOOYCHN EKCIIEPUMEHTAIHU
U3CJICABAHUS U CIOPE] MEH Hal-ChLIECTBEHOTO MOCTHKECHUE B TAX € Pa3pabOTECHUST
ot Kaumres, lllenynko u biimznakos nmitysicen noreHpocratindeH metos (Tpym Ne 1).

B cBost mbpBU BapHaHT METOABT € U3BBHPEIHO MPOCT U ocTpoyMeH. Ha nBa enex-
TpOZa — KaTroj ¥ aHOJ, NOTOIICHHU B PAa3TBOP Ha METAJIHU HOHM, C€ 3a]aBa IOCTOSHHO
HaIIpeXeHHUE, KOETO € JOCTaThbYHO BUCOKO, 3a J1a IIPeIU3BUKa 00pa3yBaHe U HHTCH3UBEH
pacTesx Ha 3apouily Ha HoBaTa (haza. [Ipu ToBa NpoTHYAIMAT B cCUCTEMAaTa TOK BOJIU /10
PSI3KO cllajlaHe Ha HAIIPEKEHUETO Opaar OMOB MajJ B ooeMa Ha esiekrponura (Pur. 3a)
¥ UIMEHHO MOMEHTBT Ha CHaJaHeTo JaBa nHGOpMaLUs 3a ,,BpeMeTo 3a 00pa3yBaHe Ha
ITbPBHU 3apOIUIL HAa HOBaTa (ha3a‘ BbPXY eJIEKTPOAHATA MOBbPXHOCT. CpeHaTa CTOHHOCT
Ha TOBA BpeMe IPH CTALMOHAPEH IpoLec € 00paTHO MPONOPLUOHAIHA HA CKOPOCTTa Ha
3apoanIIoo0pa3yBaHe, MOXe OM Hal-BaykHaTa (PU3MUECKa BETMUNHA, KOSTO XapaKTepu-
3Upa KMHETHKaTa Ha oOpa3yBaHe Ha HOBa (asa.

B cnensamute padoru Ha lllenynko, binsnakoB u Tomoposa (Tpymose Ne 2-5)
HNOTEHUHOCTATUYHUAT METOJ] € YChBbPLICHCTBAH, KaTo Clel IIbPBUS 3apOIUILIoo0pa-
syBaresner umiyic (dur. 3 6, I) ce 3amaBa Bropu, no-auckk (dur. 3 6, II), mpu xoiTo
3apOAMILUTE HApacTBaT J0 BUIUMH Pa3MepH U MOraT na ObJar npeOpoeHU NpH Ha-
OJroZieHNe ¢ ONTHYECKU MUKpOCKOI. [1o To3n HaunH, npu NpoMsiHa Ha BPEMETPACHETO
Ha IIbPBUS UMILYJIC aBTOPHUTE MOJy4aBaT U IbPBUTE 3aBUCHUMOCTH ,,0pOH 3apOAUIIN —
BpeMe*‘, HAKJIOHBT Ha KOUTO JjaBa JUPEKTHO CKOPOCTTA Ha 3apOAUIIOO0pa3yBaHe MpH
CBHOTBETHOTO CBPbXHAIpPEKeHUE. IMEHHO 110 TO3M METO] y HAac ca MOJIYy4YEHH 33 IbPBU
BT U JJAHHU 32 KUHETHKAaTa Ha 3apOANIIO00pa3yBaHe Ha JKUBAK, CPEOPO U OJI0BO BbPXY
IUIATHHOB €JEeKTPo”.
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U Taxa, Kak ce pa3BUBAT EKCIIEPUMEHTAIHUTE U3CIICABAHHS HA EIEKTPOKPHUCTAIN3A-
LUATa y Hac ciea nuonepHute Tpynose Ha Kaumes, Illenynko, binsnakos u Toqoposa?

NMIyncHUSAT NOTEHINOCTAaTUYEH METOA Ce TIPHJIara M3BbHPEIHO INPOKO 32 H3yya-
BaHE Ha MPOLECUTE Ha eIEKTPOXMMUYHO 3apOANIIO00pa3yBaHe Ha METaJIN U CIUIABH B
Pas3IMuHU CUCTEMH, KaTO Hali-4eCTO C€ U3CIIe/(Ba 3aBUCUMOCTTA Ha OpOst Ha 3apOUIINTE
ot Bpemeto (N-t) npu mocrosHHO cBpbxHanpexenue (dur. 4). Ot ObITapCcKu yueHU
ca myONIMKBaHY U 3HaYHMTENeH Opoii HayuHH Tpymnose (Bk. Kaischew & Mutaftschiev,
1965; Kaischew, 1967; Toschev & Markov, 1968; Toschev et al., 1969; Milchev et al,,
1980; 2000; Milchev & Tsakova, 1985; Michailova & Milchev, 1988; Milchev, 1991a;
2002; Zapryanova et al., 2008; Kaumre, 1980 u mutupaHuTe TaM U3TOYHHIIN), KOUTO
ca HAMEPWJIM NU3BBHPEIHO MIMPOKO OTPAKECHUE B MEXKAyHAPOIHATA HAYyYHA JIUTEPaTypa.

1 2 3 t/ms ——

(e] (r)

@ur. 4. MeTaHu Kallku ¥ KPUCTAIHU, EJICKTPOXUMHUYHO OTIIOKEHHU BBPXY Pa3InuHU
enextponu: (a) Hg/Pt [4], (6) Ag,NO, /Pt [12], (B) Cu/W [14], (1) 3aBucuMOCT ,,6pOii
YKMBa4YHU 3apOAMIINA — BpeMe** IIPH Pa3IMuHKU CBPbXHATPEIKECHHS,
o3HayeHu B MunuBosty (Kanmes, 1980)
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HecbMHeHO, HE O-MaJKo ChLIECTBEHH ca TpynoBere Ha Anekcelt Llenynko, moc-
BETEHH Ha €JIEKTPOXUMUYHUS KpucTaieH pactex (Ne 5 u Ne 6). B mppBust or 1ax e
pa3paboTeH Taka HapeueHMAT ,,KallWIIPEH METOA, IPU KOMTO paOOTHUSAT ENEKTPOL]
MIPEACTAaBIsABA ThHKA IJIATHHOBA HUIIKA, KOSTO KOHTAKTYBa C €JIEKTPOJIUTHUS PAa3TBOP
Ipe3 CThKIICHA Kauysipa ¢ AMaMeThp oT nopsaabka Ha 60 my. ITo To3u HaunH, nopanu
YHCTO MPOCTPAHCTBEHU OTPAHUUYCHHUS, BPXY €JIEKTPOA HApacTBa CaMo eIUH KPUCTall,
yuaTo (hopMa Ha pacTex MU HelHaTa AMHAMHYHA [IPOMSIHA ce HAaOII0AaBa OTHOBO C IO-
MOIITa Ha ONTUYEeCKU MUKpOcKom (Dur. 5).

®@ur. 5. CpeObpHU KPUCTAIH ¢ KYOMYHHU, OKTACIPUIHA U NKOCASAPUIHHU CTCHH,
HapacTBalM 13 BojeH pasteop Ha In AgNO, (Tpyn Ne 5)

BriocnesicTBre KanmuisipHUSAT METOJT € JIOPa3BUT U JIOBEJCH J0 ChBBPIICHCTBO OT
bynescku, Kanmes n Texau cerpymannm (Budevski et al., 1966) (cwmo (Budevski &
Kaischew, 1967; Budevski et al., 1991) u mutupanaTta TaMm 1uTeparypa), KOUTO YCIIsIBaT
Jla M30JTUPAT B KalyIsIpa caMo eaHa (KyOWdHa WiIM OKTaeApudHa) CTeHa Ha cpeObpeH
MoHoKpucTan (Dur. 6) u ga U3ydar B ACTAIN HEHHUS MEXaHU3bM Ha PACTSK — Upe3
JIBYMEPHH 3apOJIMIIH, KOTaTo CTEHATa € aTOMapHO KA, WIH 10 MHUpaMHUIaNIeH W
BUHTOBO-IUCIOKAITMOHEH MEXaHU3bM TIpHU AchekTHa CTpykTypa (Dur. 7).

TpynoBeTe Ha Te3u OBJITAPCKU YUCHU CHIIO Ca HAMEPHIN H3BLHPEIHO IIHUPOKO OT-
paKeHHE B MEXK/IyHApOHATA HAyYHA JIUTEePATypa.
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n /'ﬁ .(6)

®ur. 6 (a) Kyobuuna u (0) okraeapuyHa cTeHa Ha cpeObpPeH MOHOKpPHUCTAI,
HapacTBalll B cTbkiieHa karnuisipa (Budevski & Kaischew, 1967)

®ur. 7. (a) [Tupamuau (Budevski & Kaischew, 1967) u
(0) BUHTOBO-AUCIIOKAIIMOHHU ()POHTOBE HA PACTEkK BBHPXY CAWHUYHH CTCHU Ha
CpeObpPHU MOHOKPHUCTAIIN
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Haxkpas mwe ce cripa 1 Ha elMHCTBEHATa, HO MHOTO CEpHO3Ha TeOpeTHYHa padoTa Ha
Henyaxo n bauznakoB B 00s1acTTa Ha €NEKTPOXUMHYHUS KPUCTaJIeH pacTex. B Hes
aBTOPHUTE M3BEXKAAT U3PA3H 32 painyca U TOKA Ha PACTEXX HA EANHUYHH N0y CHEePUIHH
KalKy ¥ KPUCTAJIM PH OCTOsIHHO cBpbxHanpexeHue (Tpya Ne 6). Tyk TpsiOBa qa nosichs,
4e Hail-00I110 eJIeKTPOXUMHUYHHAT PACTEXK MPOoTHYa Ha jBa erana (dur. §).

1. Tpancnopm na tionume om obema na en1eKmpoIuma Kvm pacmauama Kpucmaiia
NOBLPXHOCH Upe3 QUGY3us U Muepayus noo deticmeue Ha eleKmpuyHo noie u

2. IIpexoo na tionume npe3 gazosama epaHuya ,, KpUcmai—eieKmpoium ", ome-
JIeKMpU3Upane u 62pancoane 8 KpUucmaiiama peuwemxa.

O O
O O
O o O 0O

O PA3TBOP HA METAJIHIA IfIOHI/I O O

; OCXO AD N

;)QO OOCDO
e 0 =g @

PABOTEH EJIEKTPO/I

®@ur. 8§ CepuueH 3apoauIr Ha HoBaTa daza ¢ paanyc 7, HapacTBaIl Upe3 TUPEKTHO
BrpakJlaHe Ha METAITHH aTOMHU B KPUCTATTHATA MOBBPXHOCT

Ille orbenexa cpbIo, Ye ,,cHepUIHOTO ™ MPUOIMIKEHHE Ce M3IOI3Ba YECTO TPHU
TEOPETUUHUTE Pa3mIeKIAHNUs HA KHHETHKATa Ha KPUCTAJICH PacTek, KaTo ce IpueMa,
4ye BCEKH KPUCTAJICH MOJIHEAbP MOXKE JIa CE OIMUIIE JJOCTATHYHO TOYHO Ype3 BIHCAH B
HEeTo cheprueH CETMEHT C paauyc Ha KpuBuHaTa 7. [Ipn ToBa crienuduaHnTe CBOOOTHI
TOBBPXHOCTHH, O _,, ., U QIX€3HOHHH, f3_, ., CHEPTHH HA PA3JIMYHUTE KPUCTATHU CTEHH
Ce 3aMEHST C SIUHUYHH, OCPEHEHU CTOWHOCTH Ha 0 U f3, KOUTO ca TOJA0paHH Taka, 4e
Jla OTTOBAPST Ha U3UCKBAHETO 32 MUHUMYM Ha 00111aTa CBOOOIHA TOBBPXHOCTHA EHEp-

THS Ha CUCTEMATA ,, KPUCM AL — pasmeop — enekmpoona nosvpxnocm *“ (Milchev, 2002).
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B tpyn Ne 6 llenynko u bin3HakoB pa3miexxaaT TEOPETUUHO TPU YACTHU ClIydas,
IIPY KOUTO CKOPOCTTA Ha PAaCTEX Ce ONpeIesisl WIIM OT IPEX0o/a Ha HOHUTE Npe3 JBOWHUS
€JIEKTPUYCH CJION 1 BrpakJaHETO UM B KpUCTAJIHATa PeleTKa, MM OT TPaHCIOPTa Ha
HoHuTe B 00eMa Ha eNeKTPOIUTa upe3 Au(dy3us 1 MUTrpaLusl o ACHCTBUE HA €JIeK-
TPUYHOTO TI0JIE, MJIH, IPU MHTEH3UBHO Pa30ObpKBaHE Ha pa3TBOPA, OT HETOBOTO OMOBO
ChIIpOTHBICHUE. M B TpUTE Cityyast aBTOpUTE NPEHEOpersaT NpuHOCa Ha IIOBbPXHOCT-
Hara Au(y3us Ha afopOupaHUTe BbPXY €JIEKTPoaa aTOMH (UepHUTE Kpbruyera Ha Our. §)
KBbM nepudepusiTa Ha pacTILIUsI KPUCTaAJ, KOETO € HAITbJIHO ONpaBIaHO NPUOIMKEHUE
B ClIyyasi Ha €JICKTPOXUMHUYEH KPUCTAJIEH PACTEXK.

VYpaBuenus (1) — (6) IpeACTaBAT MOIYYSHNUTE OT AaBTOPUTE TEOPETHUHH (HOPMYITH 32
3aBHCHUMOCTTA OT BPEMETO / Ha pajnyca 7 1 TOKa i Ha pacTeX Ha eIMHUYHA noaycde-
pHUYHA KalKa WA KPUCTaJl IPU MOCTOSIHHO BBHIIHO HanpekeHue AE:

i,Vy 0z, FAE [ (1-a)z,FAE

r=——sexp| ———— |—exp| —————— |t €))
z,F RT i RT

_2nVii [ (0z,FAE) T (1-o)z FAE 3t2 o
Z.F? Pl RT P i RT

[PH OTPAHUYCHNUS, CBbP3aHH C BIPaKIaHETO HAa HOHUTE B KPUCTAIHATA IIOBBPXHOCT,”)

172

r=2[DcVM(1+a)]l/2 l—exp —% 12 3)
3/2
i=8nz,FV,),*[(1+a)Dc] > {1—exp| - (lz;i?; e w
[P TPAHCIIOPT HA HOHUTE Upe3 Audy3usi 1 MUTPAIUS U
2k, V,AE )
ol el B ©

z F
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1/2

. V
1=23/2TC(KelAE)3/2 ﬁ {172 (©)

P OTPaHNYEHUS, CBbP3aHU C OMOBOTO CHIIPOTHBIICHNE Ha eNIeKTponTa. B ypaBHEHUS
(1) <(6) i, € oOMennuAT TOK, D, ¢, z, ¥ Z ca CbOTBETHO M (Dy3HOHHUAT KOEPULIMEHT,
KOHIIEHTPAIUATA U BAJICHTHOCTUTE HA METAJIHUTE HOHU, & = z,/z_, V|, € MOIIHUAT 00eM
Ha OTJIaralus ce MeTall, K, € eIeKTPOIPOBOAHOCTTA Ha eekTpomura u F, R u T ca
CHOTBETHO 4nciI0TO Ha Papaseii, razoBaTa KOHCTaHTa U a0COIOTHATA TEMITeparypa.

ABTOpI/ITC Ca IPOBECIIN U CKCIICPUMEHTAJIHU HU3CJICABAHNA, KOUTO IIOTBbPXKaaBaT

BaJIMJIHOCTTA HA M3BEIICHUTE TCOPETUYHU (POPMYIH 3a TOKA Ha PACTEX B CIydaid Ha
cpeObpHA 1 05ToBHU KpucTanu (Pur. 9 u 10).

r'xIOSlA)

@

,t'x'lO%A)

20 40 60 80 100 #(s) O 1 2 3 & 5 & £x071g

(a) (6)

®@ur. 9. Tok Ha pacTex Ha (a) cpeObpHU U (0) OJTOBHM MOHOKPHUCTATH
TIPU TIOCTOSTHHO BHHITHO HampeskeHue AE (Tpym Ne 6)
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(a) ©)
®ur. 10. [lanuu 3a Toka Ha pactex or durypa 10, HaHeceHH B KOOpAUHATH i vs 12
(Tpyn Ne 6)

OTKIIOHEHHETO OT JIWHEWHATa i vs ¢ 3aBucUMOCT MpH Kbeu BpeMeHa Ilenynko u
bru3HakoB mpaBUIIHO OTAAaBaT Ha 3aTPYJHEHUS, CBBP3aHU C MMpexoja Ha HoHHTE Mpe3
(azoBara rpaHmIa ,,KPUCTATI—CIECKTPOIUT B HAYAIHHUS CTAANN HA pacTekKa.

U Taka, kakBo cTaBa no-Hararbk? Markov et al. (1973) nopa3BuBat UMITYJICHHS METO/,
KaTo J00aBsT TpeTH, BUCOK U KbC UMIyIc (Pur. 11) 1 mo To31 HauMH NposIBSIBAT Taka
HApPEYCHUTE ,,30HH Ha 3a0paHEHO 3apOIUIIIO00pa3yBaHe  , Bb3HUKBAIIH OKOJIO TIOTy4YCHU
M0 BpeMe Ha IbPBUSI U HApacHAJM 10 BpeMe Ha BTOPHUS UMITYJIC €IMHUYHH )KUBAUHH
Kanku. M3BeqeHa e u TeopeTHuHa GopMyria, ONMCBAaIIa 3aKOHa Ha PACTEX Ha TE3U 30HU.

[Mo-KBbCHO, CBHC CHIINS TPOMHOMMITYIICEH TIOTEHIIOCTAaTHIEH METO/I, TAKWBA 30HU Ca
MIPOSIBEHU U B JIPYTH ekcriepuMeHTanHu cuctemu (Pur. 11), a B 1Be mocienoBaTenHu
Mou TeopeTnyHu uzcneasanus (Milchev, 1991b; 1992), uHnnuupanu oT TpyJoBeTe Ha
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III

CBpBXHANpEKESHHE

II

(a) (6) (8)
®@ur. 11. 3a0paHeHu 3a 3apoauIIo00pa3yBaHe 30HU OKOJIO pacTsiiy (a) cpedbpHU [21]
u (0), (B) Ag,NO, kpucramu (Michailova & Milchev, 1988)

A. Ulenynko u I. bausnakoB, e pa3mienan 1 OOIIMAT cay4ail Ha PacTeXK Ha KPUCTAIU
pu KoMOWHHUpaHu (Ha3z0BOTPaHUYHH, TU(PY3UOHHH, MUTPALIIOHHA U OMOBH 3aTpyaHe-
Hus (B cbio (Milchev, 2002). 3a chxanenue, moay4eHOTO CIOKHO AU EPEHIIHATHO
YpaBHCHUEC, OIMCBAIIO KMHETHUKATA HAa PACTCK HAMA TOYHO aHAJIUTUYHO PCHICHUE:

+aot —(1-0)a
dr dr ) dr
E—Al 1—A3I‘E +A2 l-Aﬂ'E =0 (7)

Tyx A, = (i,Vy/z,Flexp(0z,FAE/RT), A, = A exp(—z,FAE/RT) u

A, =[V,De(1+a)]' = (z F)*/V k (1+a)t RT, kbaeTo t, € IPEHOCHOTO YHCIIO HA KATHOHA.
VYpaBHenue (7) Moxke obaue 1a Objie pelieHO B PA3IUUHU YaCTHH ciiydau. Taka, pu
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OTYMTaHE Ha KOMOMHMpaHU TU(y3UOHHH U (Pa30BOrPAHUYHH 3aTPyAHEHUS Ha pacTexka
3a 3aBUCHMOCTTA Ha pajuyca I OT BpeMeTo t ce IMolyyana:

r = mp[(1+2npt)"? — 1] ©)

a 3amectBaHero Ha r 1 dr/dt B 3akoHa Ha Dapazeit

. 21tz+Fr2$

10
v, dt (10)
BOJIY JIO M3pa3 U 3a TOKA 1 Ha PacTeX Ha MOJTyC(HEepPUUHUS KPUCTAT:
i—p I+n,t (102)
= - 1, a
°l (1+2n,t)"

B ypasuenus (8) u (10) m_ =z FDc/i P, n, =V i *Q/(z,F)’Dc up, = 4n(z,FDc)*Q/
i, P?, kpnero P = exp[oz F/RT] u Q = {exp[20iz F1/RT] - exp[(2a —1);+Fn/ RT)]}.

Ananornvnu 1o Gpopma u3pasu 3a 3aBHCUMOCTTA Ha PaJUyCca I ¥ TOKa i OT BPEMETO t,
BQJIUIHH TIPU JJOCTATHYHO IBJITH BPEMEHA, CE MOTyYaBaT | MPH KOMOMHUPAHH OMOBH H
(ha3oBOrpaHUYHM 3aTPYJAHCHHUS HA PACTEKA, HO C Pa3INYHKU CTOMHOCTH HA KOHCTaHTUTE:
m, =« RT/z Fi,n,=V i?’z FAE/c (RT)*up,=4nk *RTAE/z Fi . B cny4aute, koraro
EKCIIEPUMEHTATHN M3CJIC/IBAHUS HA PACTEXa ca MPOBEJICHH BbB BPEMCHEH HHTECPBAJ,
3a KOMTO € M3MbJIHEHO HepaBeHcTBOTO 5 < [V i’z FAE/k (RT)*]t < 50, uspasute 3a r(t)
u i(t) ce Tpanchopmupar B:

r:21/2m9n19/2t1/2—m9 (11)
i=2""pang " —pg (12)

Te3u 7iBe ypaBHEHUsI SICHO [TOKA3BaT, Ye UMEHHO 3aTPYIHEHUATA, CBbP3aHHU C IPEXo/ia
Ha WOHUTE Mpe3 JBOMHUS €JIEKTPUUECH CIIOM, BOAST 10 OTKIOHEHHE Ha €KCIIEpUMEH-
TaJHUTE JaHHU OT JMHEHHATa 3aBUCUMOCT I vs ¢t/ ipu kbcu Bpemena (®wur. 10), kakTo
sripodeM u Ilemynxo u biansnakos npeanosnarar. Cera Bede OTpe3bT p,, OT OpJAMHATHATA
oc ipu t = 0 (Dwur. 10) nobOuBa siceH PU3NIECKU CMUCHIT U OT HETO MOYKE J1a CE M3UHUCITU
OOMEHHHMST TOK i, OT KOMTO JI0 TOJIsIMa CTENIEH 3aBHCH CKOPOCTTa Ha IIPeXo/1a Ha HoHuTe
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npe3 (azoBara rpaHuLa ,,KpUcTan—eaekTpoaut. Ilomydenure nanum, iy = 7.6 Acm?
3a cpedpo B SM AgNO, u i, = 1.7 Acm™ 3a onoso B 0.5M Pb(NO,), ca 1Be HamrbjIHO
pPasyMHU CTOMHOCTH 3a Ta3M BayKHA €IEKTPOXUMHUYHA BEIUUYHMHA.

Mucns, 4ye Ka3aHOTO AOTYK JlaBa sSCHA MPECTaBa 3a 3HAYMMOCTTA HAa MPUHOCUTE
Ha Anekceil Llemynko kbM 00sacTTa Ha eneKTpokpucTanusauusita. HeroBute Tpynose
HECHbMHEHO Ca JONPHUHECIN U3BBHPEIHO MHOTO 33 Pa3BUTHETO HA MO-HATATHIIHUTE
TEOPETUYHU M EKCIIEPUMEHTAIHU U3CICABAHMS B TAa3W BayKHa Hay4yHa oOyacT. 3a Cb-
KaJleHUe, Te UMAaT U €AMH MaIbK, HO CBILECTBEH HEJOCTAThK — ITyONMKYBaHH Ca CaMo
Ha ObJirapcku e3uK. YoeneH cbM, ue ako padorure Ha A. llenyaxo ce Osxa mosiBUIM B
ABTOPUTETHU MEXIYHAPOIAHU CIIMCAHMUS, TE IIsIXa Ja HAMEPAT U3BBHPEIHO CEPHO3HO
OTpaXEHHE U B MEKIyHapOAHATA HayuHa JuTeparypa. Bpouem, Moxe 61 He CbM CbBCEM
mpaB, 3ami0To B Hayanoto Ha 2010 rognHa cirydaifHO TorajgHax Ha paboTa Ha HPaHCKU
YUEHHU B aBTOPUTETHOTO criucanue Electroanalysis, B KOSITO aBTOpUTE LIUTUPAT paboTaTa
Ha [llenynko u Togopoa ot 1952 1, T.e. 57 roguHU cJe KaTo TS € U3Js1371a OT [e4ar Ha
ObATapcku e3uK B Mszsecmus na bAH.

PELGEH3UR
ot ua.xop.Credan I'.Xpreros
BEPXy Hayuni'te ILYAGBS HE
npod.i-p Anexced Awmwrpos lismyaxo,
HEEA¥NAT 38 YACH KODECHOHAGHY 1O
KOIOWANA xsuuA npw BAH

He no~ManiXs SHOUMMMOGT WMAY M TPyZoBeTe d& npof,ienyiro B o0nacega
He QK&E!?OXHM&!!&,ESP&GOTBHIIEpss UBPBYA NMELHOR HA HETCBATS HayuEAE 0
ERlHOOT B CBTDYAEEYCCTEE 0 axar.Kssmed ¥ mool.Buanaros(k2(3),4(8) x 7}
B 7eBE TPYZORe Of UpEAI0EGHM HOBE TRIDL6 ODUTHHAINE MOTOIW 33 WOCHSABaHB
SISHTPOAMTHNA PACYSZ HB_KPRCTAZMTO B WHBEO paspadorre  UHexyrxo Eus
§050M0PHO CHHBCTDSE 9%,

e

Cojmx, 1 cenveumpm 1366 o

®@ur. 12. Yacr ot penensusrta Ha wi.-kop. Ctedan Xpucto
BBpXY TpynoBeTe Ha Anekcelt Llemyako
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3a 1a npuKIIIoYa, 1€ IPUIIOMHS, Y€ OLIE B HAYAJIOTO CIIOMEHAX YHUKAJIHATA HHTY LS
Ha Anekceii Lllemyako npu 00ckkIaHETO HAa HOBH, BCE OILE HEJOKAa3aH! HAYYHHU [TOCTHU-
JKEHUS U TIOHSIKOTA YHUIIOKUTEIHOTO MYy 4yBCTBO 3a XyMop. TyK Iie paskaka KpaTka
HCTOPHSI, KOSITO TIOTBBPK/1aBa MHEHHETO MU 32 TO3H HEroB 3a0€/IeKUTENIeH TalaHT.”

B enun ot prroBopenute ot akaa. P. Kanmes konoksuymu B MHCTHTYTa 1O (hnizu-
xoxumusi Ha BAH npodecop oT Apyr HHCTHTYT HpeACTaBH HE AOTaM yOeTUTEIHUS CH
TEOPETUYEH MOJEII, KOWTO Oellle MOTBbPAEH OT €IMH-EANHCTBEH, [IPY TOBA IPOBEICH B
HeroBara jJadoparopust ekcriepuMeHT. Cliesr OKOJIO €JHOYAcOBa 0KECTOUEHA TUCKYCHS
npodecop Anekceii Illenynko moucka rymara, U3MpaBy ce€ M C MIMPOKA CapKaCTHYHA
YCMHMBKa 3asBU: ,,[eopusiTa Ha Kojerara X. IpuUiInda Ha MOBPEAEH YAaCOBHHUK, KOHTO
BEIHBK B JCHOHOIIUETO 33ABKUTEIHO MI0Ka3Ba TOYHO Bpeme!“. Mucis, 4ye CMEXbT,
KOWTO M30yXHa B 3ajaTa cje] TOBa U3sBJICHHUE, Oele MoXe OM 3aciIy’KeHO, HO BCE TaK
MIPEKaJIEeHO KECTOKO HaKa3aHue.

Haxkpas me mpeacrtaBst M KOIUSL Ha ABa aBTEHTHYHHM JOKYMEHTa OT apXUBHUTE Ha
WucturyTa no ¢pusukoxumus Ha BAH.

Haii-nanpen yact ot penensusita Ha wi.-kop. Ctean XpHUCTOB BbPXY TPYyAOBETE Ha
Aumnexceii Llenyro mpu yuacTreTo My B KOHKypca 3a wieH-kopecroHieHT Ha BAH (®wr. 12).

A eto u gact (®ur. 13) ot yepHOBaTa Ha W3Ka3BaHeTO Ha akaj. Poctucnar Kaumen
npu oO0ckkIaHe Ha KaHanaarypara Ha Anekcell Lllemynko 3a chiust KOHKYpC:

tay i DAAslA (g
s . A TR
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®@ur. 13. YacT ot uepHOBaTa Ha W3Ka3BaHETO HA akand. Poctucnas Kanies
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,, ....Hati-cemne mpsbea da ce ombenexcam uzciedsanusma Ha npog. [llenyoxo
BbPXY eLeKMPOIUMHOMO (a3000pazysane u eleKmpoKpUCmatu3ayusma, uspaboomenu
8 HauanHus Nepuod Ha He2osama Hayuua OetrHocm. Te3u usciedsanus 0a00xXa CUIHO
ompasiceHue Ha NO-HAMAMbUHAMA 0OUUPHA HAYYHOUSCIE008AMeENCKa 0eUHOCH Ha
Hawama usukoxumMuyHa wrona. -

Mucs, ye cieq JyMUTe Ha Te3d JiBaMa W3ThKHATH (U3UKOXUMUILM €/1Ba JIM UMa
CMHCBJI J1a ce 100aBs o1e Hewlo. Heka cu cnoMHUM ¢ yBa)KeHHE 3a akaJeMHUK AJIeKcel
[emynxo ¥ 3a HETOBUTE, A U HAIIN, YYUTEIH U KOJETH, JONPHUHECIH ChIIECTBEHO 3a
CBETOBHHMS aBTOPHUTET Ha ObJrapckaTa (GU3NKOXUMHYHA LIKOJIA.

BEJIEXKKHA

1. B momenTa ipodecop B Forschungszentrum Jiilich, Peter Griinberg Institut (PGI), D-52425
Jiilich, Germany

2. KaxBo nmenHo ca Bmwxnanm Llemynko, bansnakos n Togoposa, korato ca HaOIoaBaIyl CBOS
GJICKTPO]I, YUTATEIISAT MOXKE J1a HAay4dH OT (pUiIMa ,,3apouioodpa3yBane’, 3acHeT ot Ctynusita
3a HayqHOToNyIsipHU (hmmu B MHCTHTYTA I0 (hmzmkoxumust Ha BAH 1o crieHapwii, HarcaH
ot ipod. CtossH CTOSIHOB 1 OT MCHE.

3. B To3m ciyvaii npriio)keHOTO BRHITHO HanpeskeHne AE cbBIIazia ¢ e1eKTpOXMMHUYHOTO CBPBX-
HarpeXeHue 1 Ha (pazoBaTa rpaHuIa ,, KPUCTAT—EIEKTPOJIUT .

4. Ta3u ucropus Bedye pazkazax B CIIOMEHUTE CH 3a akaja. Poctucnas Kauies, BKIIIOYEHHU B
nocBeTeHara Ha Hero kuura (MmmueB & CrosiHoB, 2011). Pa3ka3Bam s U TYK, 3alI0TO B Hesl
Anexcelt Hlenynko e T1aBHUAT Tepoid.

5. Chemistry, 21, 150-153.
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ALEXEY SCHELUDKO AND HIS CONTRIBUTION
TO THE FIELD
OF ELECTROCRYSTALLIZATION

Abstract. The article is dedicated to academician Alexey Scheludko, the founder of
Bulgarian school in the field of colloid chemistry, disperse systems and thin liquid films. Its
basic purposes are, first, to inform the reader on the contributions of this eminent Bulgarian
scientist to the field of electrochemical phase formation and crystal growth phenomena,
and second to show how the pioneering works of Alexey Scheludko and his co-authors
affected the subsequent, performed in Bulgaria, theoretical and experimental studies of
electrocrystallization — a scientific field in which the contributions of Bulgarian physical
chemistry school were universally recognized.
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