. 78 TEXHUKA U TEXHOJIOMMN

PACIIPEJAEJIEHUE
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®OreOyY BO fipocnasckasn CXA, r. ipocnasnb

HeobxoanmocTb nccnefioBaHUA NoA OTBEPCTUA pelleTa C Hano-
XEHHbIM Ha Hero 3NeKTPOCTaTUUYECKUM NosieM BO3HUKIA 13-3a HeobXo-
AVMMOCTY NPOCENBAHMA COPUEHTUPOBAHHBIX MOMEM 3€PHOBBIX YacTuL, B
ero otBepctnA [1]. bbino 3ameyeHo [2], UTO YacTUUbl HE BCerga MoryT
nonacTb B OTBEPCTUE NpU KonebaHuy noBepxHOCTU peleTa. B.H. lWmu-
reniem 6bia UCCNeOBaH AaHHbIN NPOLECC B 3EKTPONUTUYECKON BaHHE

3epnosaa wacmuua,
MYnAdHC 3epHa, omeepcmue
peuiema, 00HOPOOHOE

U HEOOHOPOOHOe C YBEJINYUEHHOW B AECATKU Pa3 MOAESbIO pelleTa, U fOKa3aHo, YTo pe-
dIeKmpocmamuyeckoe LIETO C HaJIOXKEHHbIM Monem ABMAeTCA cBOeobpasHbIM paboumm opra-
none, IKeunomenuuaIU, Hom [2]. Mpw onpeaenéHHbIX YCIOBUAX OHO MO3BOJIAET YacTHLE NPOWTA
08yX- U mpEéxIneKmpooHvle B OTBepcTMe. VMccnegoBaHuio 3TxX ycnoBuii 6bina nocesaleHa gpyras
cucmembl cenapauuu, paboTa yuéHoro [3], B KOTOpOW 6bII0 MOKa3aHo, YTO NPV YBENNYEHUN
nondepomomopnan cuna HanpsKEHHOCTN NONA MOL PELETHON NOBEPXHOCTbIO YacTULLA MOXKET

npeofoneTb NOHAEPOMOTOPHYIO CMY NOJSIA OTBEPCTUA 1 MPONTN B HEro.

B.B. Wmwurenb npoponXun p[daHHble WCCefoBaHWA, WUCNOoNAb3yA
3/71eKTPONPOBOAHYI0 Oymary, 3epHOBYIO YacTuLy, €€ mogenu, B yCJIoBU-
AX ewé bonee NPUOGMMKEHHbIX K eCTeCTBEHHbIM. Ha pelétax ¢ menku-
MU oTBepCcTUAMN anameTpom 2,8; 3,0; 3,5 MM NpoBeCcTu uccneaoBaHus

Grain particle,
grain model, screen

hole, uniform and nonsa OTBEPCTUA NyTEM MOAEMPOBAHNA Ha 31EKTPONPOBOAHO Gymare
non-uniform electrostatic OKa3anocb HeBO3MOXHbIM 13-3a C/IOXHOCTU 3aMepoB. [103ToMy 3amepbl
field, equipotential lines, 6bINK NOJTyYeHbl Ha peLLETax C OTBepPCTUAMI AnameTpom 4,0 1 5,0 mm [4].
two- and three-electrode WccnepoBaHme npoBoannock onpeaesieHem SKBUNOTEHUMANEN OfHO-
Separation Systems} POAHOIro N HEOAHOPOAHOIO NTIEKTPOCTAaTUHECKOIro NonA. Ha SN1IEKTPOAbI
ponderomotive force noZaBasioCb NOCTOAHHOE HanpsXeHue 50 B, npu nomMoLy Nronb4yaToro

3neKkTpoaa undpoBbIM BOILTMETPOM CHUMANUCh NOKa3aHUsA C SNeKTPo-
nposogsALein Gymaru 1 Takum ob6pasom nosnyyanv SKBUNOTEHLUMASIbHbIE
NIVHWMW 3NEeKTPOCTaTUYECKOro NosiA.

Okaszanocb, 4YTo Hanbosblias HaNpPsKEHHOCTb Nons (Hanbosnbluas
ryctoTa CUNOBbIX IMHUI NonA) HabnogaeTca Ha KpaAx OTBepCTUiA pe-
LeTa-371eKTpoa U Ha nepembluKax Mexay oTBepcTuamMu. Ha pucyHke
1 paccMOTpeHbl SKBUMOTEHLMANM OTBEPCTUA peLleTa C YacTuuein n 6e3
Heé B ABYX- U TPEX3NEKTPOAHbIX cncTemax (Hag v nof peLueTom C Kpy-
rNbIMW OTBEPCTUAMM).

Beciin A IKIBepxscbotxse N8 1 (45) mezin 200 e
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PucyHoK 1 — 3KBMNOTEHLMaNbHbIE KPYBbIE MPY PAa3HOM PacroNioKeHN NeKTPOLOB Haj
1 NoA peLleTom C OTBEPCTUEM JMAaMETPOM 5 MM C YacTuuel 1 6e3 Heé

C MeHbWwMM AnameTpomM OTBEpPCTUN pelleTa
(4 Mm) nccnefoBaHUA NpoBefeHbl C pa3HoW NonAap-
HOCTbIO Ha 3nekTpoaax (6e3 yacTuubl, C YacTmuen
BHYTPW OTBEPCTUA, C MYJIP)KOM BHYTPU OTBEPCTUSA).
PacnpepgeneHue >sKBMNOTEHUMaNem noOKa3aHO Ha
pucyHke 2. Ha pucyHkax 2a-2B M300paxKeHbl 3K-
BMMOTEHLUMANIbHbIE JIMHMM NONA, 3HAUYEHUA MOTEeH-
LMasnoB YKa3aHbl COOTBETCTBYIOLWMMY BbIHOCKaMW,
TakXe yKa3aHa NONAPHOCTb 3/IeKTPOAOB CnpaBa OT
pucyHKa. CnioWHOW ropu3oHTanbHOM nnHuern obo-
3HayeH MeTalIMYeCcK SNeKTPOoL, a NPepPbIBUCTON
NUHWEN — dNeKTPoa-peLLeTo.

3ametum, yto 6e3 yvacTuubl CUSIOBble ANHUK
npeacTaBnAlT cobon Gonee y3Kylo neTnio, Hexe-

5B
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NN YeM C MYASKOM WA peanbHOn 3epHOBKOM. To
eCcTb Npu NONagaHMM YacTuLbl BHYTPb OTBEPCTUA
nosie HauMHaeT aKTMBHO pearmpoBaTb, MOABAAET-
cA onpefenéHHana BTArMBaoLWaa cuna, MMHUK Nona
paclIMpAOTCA, XOTA 3HaUYeHUA MOTeHLUManoB OcCTa-
loTCA NpeXKHUMK. M3 pucyHKa 26 BMAHO, UTO KapTuHa
NosA Kak Npu 3epHOBOW YacTuue, Tak U Npu eé my-
nAXe 13 3neKTpornpoBogdAilen 6ymarn ognHakoBa.
BenunuvHa noteHUManoB oanHaKoBa.

Ha pucyHke 3 npefcraBneHbl KapTUHbI HEOAHO-
pPOOHOrO 3M1EeKTPOCTAaTUYECKOTO MO, KOTOPOE BO3-
HUKaeT BC/IeACTBME HAKJ/IOHA 3/1eKTpoAa Noj onpe-
LenéHHbIM yriom K pellety. Kak MoxHO Habnogatb
N3 PUCYHKA, TIMHMM NONA OPUEHTUPYIOTCA BAOSb Ha-

6B 5B 6B 6B
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PI/IC)/HOK 2- KapTI/IHa OAHOPOAHOrIO 3N1eKTPOCTaTU4YeCKOro nonAd [J,ByX3ﬂeKTpO,D,HOVI CACTEMDI C METaJTUYECKNMN
SJIEKTpOoaaMu: a) 6e3 YacTunubl; 6) c yacTuuen BHYTPW OTBEPCTUA; B) C MYJIAX>KOM HaCTULbl BHYTPW OTBEPCTUA

PacnpeesieHre 3KBUIIOTEHI[aIe N OTBEePCTU M PELIET, TP OJHOPOLHOM
Y HEOJHOPOJHOM 3JIEKTPOCTATUYECKOM I10J1e
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PrcyHoK 3 — KapTHa HeOgHOPOAHOMO 31eKTPOCTaTUUECKOTO NOJIA ABYXIIEKTPOAHON CUCTEMBI C META/TMYECKUMU
aneKTpoAamu: a) 6e3 yacTuupl; 6) C YacTrLeln BHYTPY OTBEPCTYSA; B) C MY/ISP)KOM YacTULLbl BHYTPY OTBEPCTUSA

KOHEHHOTO 3N1eKTPoJa: Y KpasA C MeHbLUMM PaccTo-
AHVEM [I0 peLleTa — CoLLEHbI, a Y Kpas ¢ 6onblumm
paccToAaHnem OO0 pelleTa — BbITAHYTbL. [Tpnuém nu-
HMA nonAa ¢ 6onbWnM 3HaYeHnem noteHuymana (5 B)
HaxoAWUTCA BHYTPW JIMHWM MNOMA C MEHbLUMM 3Haue-
Huem noteHumana (4 B). 3To yka3biBaeT Ha TO, UTO
6nrXKe K pelleTy ryctota CUIOBbIX IMHUIA BO3pacTa-
€T, @ MOTeHUMan pacTekaeTca B CTOPOHY 3a3eMIIEH-
HOro aneKTpoja.

Mpn nonagaHun 3epHOBKM BHYTPb OTBEPCTUA
HabnogaeTca pacluMpeHne SKBUMNOTEHLMANEN, XOTA
MX BeNMUYMHA OCTaéTcA npexHen. Tak Ha3biBaemas

TPEXaNeKTpoAHaA cMcTemMa NpeacTasnaeT cobon co-
YyeTaHue BbllWEeONMCaHHOW ABYX2NEeKTPOAHOMN CUCTe-
Mbl C HAaKJ/IOHHbIM 31EKTPOAOM U AOMOAHUTENBHOIO
3NeKTPOAa, PaCMONOXKEHHOrO Noj peleTom 1 na-
pannenbHo emy. [laHHasa cnctema Hawwuna CBOE npu-
MeHEeHMe Ha 3NeKTPO3epPHOBOKM MaLUMHe PELIETHOrO
TMna (puc. 4).

PesynbraTbhl nccnegoBaHUA 3neKTpocTaTUYe-
CKOro nona oTBepcCTuA pelleTa npeactaBiieHbl Ha
pucyHke 5 [5]. Ha pucyHKe 3KBMMOTEHUMann pac-
MONOXEHbI Ha yAaNeHUn OT KPOMKMW OTBEpPCTUA [0
2 mm. Ina meTannmnueckoro snekTpopa (puc. 5a) xa-
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PUCYHOK 4 — KapT1Ha 31eKTPOCTaTUYECKOro NoA TPEXINEKTPOAHOMN CUCTEMbI C METANTMYECKMY SNIEKTPOAAMU:
a) 6e3 yacTmupbl; 6) C YacTULEn BHYTPY OTBEPCTUSA; B) C MYNISXKOM YacTWLbl BHYTPU OTBEPCTUA

paKkTepHO BbICOKOE 3HauyeHue noTeHumana y Kpom-
KW oTBepCTUA U Hambosbluas ryctota ero n3meHe-
HMA MNPV OOHOM U TOM >Ke Lare rno HanpaBieHUIO K
LEeHTPY OTBEPCTUA. DTO ABNAETCA OLHMM U3 YCII0BUI
JencTeua 3axumatowero apdekra otsepctna. Kpo-
Me TOro, 3KBMNOTEHLMaNN napannesbHbl pebpy oT-
BepCTUA. Y ANINEKTPUYECKOTO SNEKTPOoAa (puc. 56),
$OoNbrMpPoBaHHOrO C OAHOW CTOPOHbI, KOHLUEHTpa-
UmMA SKBUMOTEHUManen meHblle (Ha npeacTaBneH-
HOM yyacTKe M3MeHeHue noteHuunana ¢ 47 B go 44
B), HO BOGNM3K KPOMKN INHUX PaBHOMO NoTeHLMana

NPOXOAAT Noj HeKOTOpPbIM Yrnom K Hel. HecmoTps
Ha Manoe paccTosHue (He 6onee 1 MM), 3TO BbI3OBET
AencTBne NoOHAePOMOTOPHOWN cunbl. [insanektpnye-
CKU 3nekTpog, GonbrmpoBaHHbIN C ABYX CTOPOH
(puc. 5B), Takke obecneurBaeT MeHbLLYIO KOHLEH-
TpauWio SKBUMOTEHUMANEN Y KPOMKU OTBEpPCTUS,
yeM MeTanINYeCcKnin NeKTPod, a paBHOMEPHOE Nno
TONWMHE OTBEpPCTMA pacrnpegeneHne 3TUX JVHWUN
3HauYNTENbHO YMEHbLUAET NOHAEPOMOTOPHYIO CUNY.

Taknm ob6pa3om, Ha OCHOBe MPOBEAEHHbIX UC-
CnefoBaHUN AenaeM BblBOL O TOM, UTO AMdNeK-

PacnipesiesieHrMe 3KBUIIOTeHIIMa/IeN OTBEPCTUUIPELIET TP OJHOPOJHOM
Y HEOJJHOPOJHOM 3JIEKTPOCTATUYECKOM I10JIe
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a) 1- MeTannmMuecKkni aneKkTpog, 2...5 — aksunoteHumnanu 49,0; 48,5; 48,0; 47,5 n 47,0 B; 6) 1 — ananekTpnieckni
aneKTpoa, GoNbrMpoBaHHbIN C OAHOW CTOPOHDI, 2...5 — 3KBUMNOTEHLManu 47,0; 46,5; 45,5; 44,5 n 44,0 B;
) 1 — AN3NeKTpUYECKnin 3nekTpoa, GonbrmpoBaHHbIN C ABYX CTOPOH, 2...5 — SKBUMNOTEHUManu
47,0;46,5; 45,5; 44,5 n 44,0 B.

PUCYHOK 5 — XapaKTep 3KBUMOTEHUMANbHbIX IMHWNIA SA1EKTPOCTaTUYECKOTO Noss
oTBEPCTUA PeWwéTHOro cenapaTopa

=5 ¢ 5 ¢

UacTHIA Ha [epeMEIHKe pelera

ﬂj“u@ @@ =3

4 -
UacTHIIA HA Kpae OTBEDPCTHS pelrnera

'
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w

UacTana B OTBEPCTHH PelreTa

a) 6) B)

a) MeXX31eKTpoAHble PaccToAHUA: cBepXy — 120 MM, CHU3Y — 90 Mm;
6) MeXXaneKTpogHble paccToAaHNA: cBepxy — 90 MM, CHM3Y — 50 MM;
1...4 — a3KkBUNOTEHUMANN 3HaYeHUn: 42, 40, 38 n 37 B cooTBETCTBEHHO;
5 - yacTuua C TOKONPOBOAALLEN NOBEPXHOCTHOW NAEHKON BNary;
6 — 5NeKTPOAbl: BEPXHUI, SNEKTPOA-PeELIETO, HUMKHUN.

PucyHok 7 — KapTrHa noTeHumanbHOro nosns peléTHoro cenapartopa
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TPUYECKNA 3neKkTpoa, PonbrMpoBaHHbI C  ABYX
CTOPOH, CHUXKas 3aKMMatowunin 3pPeKkT oTBepCTUS,
JormkeH obecrneumBatb HanbOMbLUYIO MPOMYCKHYIO
CNOCOBHOCTb PELUETHBIX INEKTPOCTAaTUYECKMX Cena-
paTopoB.

Mpwn NoONoXKeHNM YacTrLbl Ha Kpae OTBEPCTMA U
Ha nepembluke pewleTa (puc. 6) noTeHUMan obacTu
O6NKHEro K Yactuue Kpasa OTBEPCTUA MOBbILLAETCA
N M3MeHAETCA NO Mepe yaaneHuna oT Kpasa MeasneH-
Hel, YeM Ha NPOTUBOMOJIOXKHOM Kpae oTBepCTuA [6].
MosTomMy COOTBETCTBYIOLWMNE SKBUMOTEHLUMANbHbIE
NUHUK y BNVXKHErO KpasA OTBEPCTMA pacnonaratTca
yepes 6onbluee pacCcTOAHME 1 BbITATMBAKOTCA MO Ha-
npas/eHuio K YacTuue. OTo aelicTBue 6onee Npons-
nAeTca AndA csiyyan pacnosioxKeHma YacTuLbl Ha Kpae
OTBEPCTUA.

Mpwn nonoXeHun yacTnUbl Hag OTBEPCTMEM U B
OTBEPCTUMN pelleTa 0COBEHHOCTU MOTEeHUMANbHbIX
nonen Ana pacCMOTPEHHbIX MaTepUanioB COXpaHs-
toTca. [1na ananekTpurka, onbrmpoBaHHOrO C OJHOM
CTOPOHbI, SKBMNOTEHLMANM pacnonaralTca CuMme-
TPMYHO GONLIMPOBAHHOMY CJ10I0, @ KOrfa vyacTumua
HaxoAWTCA Haf, OTBEPCTUEM — JINHUW BbITATMBAIOTCA
B HanpaBneHUn Yactuubl. na ananekTpuka, Gonb-
rMPOBAHHOTO C IByX CTOPOH, TaK»Ke UMeeTCA UCKPUB-
NneHne 3KBUMOTEHUMaNen oKono GponbrmpoBaHHbIX
CNOEB. Y MeTa/yINYeCcKoro 3feKTpoaa HabnogatoTcs
Hambonblune MOTeHUMan U ryctota 3KBMMNOTEHLN-
anbHbIX IMHUIA B 06MacT oTBepCTUA pelueTa. Mpun

pacnonoXeHUn YacTuubl HaJ OTBEPCTUEM ANA BCEX
MaTepuranoB pPewéT HabnaaeTca BbITATMBaHUE K-
BMMOTEHLUMANen B HarnpaBneHnm 4acTulbl.

AnAa onanekTpryecknx GonbrmpoBaHHbIX 3MeK-
TPOAOB OTMeYEeHa MeHbLUIAsA KOHLeHTpaL s SKBUMO-
TeHUManemn, Yem Ana MeTallInyecknx, YTo JOMKHO
YMEeHbLUNTDL 3axKmmatownii 3bdeKT oTBepCTrA 1 CHU-
3UTb AleNCTBME NOHAEPOMOTOPHOM CUAbI Ha YacTuly
npu NPoxXoXxaeHnn e€ B OTBEPCTUE peLleTa.

Ha pucyHke 7 [7] npeactaBneHo pacnpege-
neHve noTeHUMana pabovein obrnacTn pPeweETHOro
SNEeKTPOCTaTNYECKOro cenapartopa npu pasinyHbIX
MEX3NEeKTPOAHbIX pacCcToAHUAX. bbin npounsBegéH
aHanu3 pacnpefeneHna noTeHUuana npu oTcyT-
CTBMM YacTuubl B pabouenn obnactu cenapatopa
(luTpUxOBaA NUHUA), @ TaKXKe NPU HANNMYMM YaCTUL b
B OTBEpCTMM pewleTa (cnnowHasa nuHna). KaptuHbl
noTeHLManbHOro NosA aHaNornyHbl AnA Cnyvyaes co
CMEHOW NONIAPHOCTM 3NIEKTPOIOB.

B xoge nccnegoBaHuA 6b110 YCTaHOBMIEHO, UTO
B BEPXHEM MEX3/1eKTPOAHOM NPOoCTpaHCcTBe popma
SKBUMNOTEHLMANIbHbBIX IMHUI 6onee NofBepKeHa n3-
MEHEHNWIO MpU NoMeLleHnn B obnacTb cenapatopa
YacTULbl AN pa3NnyHbIX COYeTaHUIN BeNIMYNHbI Bep-
XHEro N HUXXHEro MeX3MEeKTPOAHbIX PacCTOAHMN. B
HUWKHEM MeX3NeKTPOAHOM MPOCTPaHCTBe, rae Ha-
NPAXEHHOCTb MEKTPUYECKOrO MONA Bbllle, OTKI0-
HeHMA 3KBMMOTEHUMANbHbIX NMHUA HabntogaloTca
Ha MeHblUe PacCTOAHUA.

a)

a) MeTaNNIMYECKNI SNeKTPOoA; 6) ANNEKTPUYECKNIA 3neKTpod, GONbrMpoBaHHbIA C O4HOI CTOPOHDI;
B) AN3NEKTPUYECKU 3n1eKTpos, GONbrMpoBaHHbIN C IBYX CTOPOH;

1 - yacTrua c ToKonpoBoaALLe NOBEPXHOCTHON MAEHKON; 2 — SNEeKTPOA-PeLLEeTO pa3IMyHOro Matepuana;
3...5 - s3kBunoteHymann 49,0; 48,5; 1 48,0 B ona metannmueckoro snekTpopa; 48,5; 48,0 n 46,5 pna
N3N1EKTPMNYECKOro 3N1eKTpoa, GonbrmpoBaHHOIO C OfHOW CTOPOHDI; 48,5; 48,0 1 47,0 B ana onanekTpmnyeckoro anek-
Tpoga, $onbrupoBaHHOrO C ABYX CTOPOH.

Pl/lcyHOK 6 - XapaKTep SKBUMOTEHLNANBbHbBIX IMHWIA INEKTPOCTAaTNYECKOIro nona oTteepcTnaA
pELIJéTHOI'O cenapaTtopa C MakeTom 3epHOBOVI YyacTtuupbl

PacnipesiesieHrMe 3KBUIIOTeHIIMa/IeN OTBEPCTUUIPELIET TP OJHOPOJHOM
Y HEOJJHOPOJHOM 3JIEKTPOCTATUYECKOM I10JIe
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[nA coueTaHMA pasNNYHbIX BEJINYUH BEPXHETO
N HXKHErO MeX3/1eKTPOAHbIX MPOCTPAHCTB KapThHa
pacnpegeneHusa noteHUmana HeCKONIbKO OT/IMYaeT-
cA. Hanbonbline otnnuma Bo3HMKaOT B 061acTh OT-
BEpPCTMA peLleTa N Hafl OTBEPCTMEM Ha PacCTOAHUN
1-2 mm. Tak, Hanpumep, PUCYHOK 7a NOKa3blBaeT,
UYTO KOrAa BENIMUYMHA HUKHEro MEX3NEeKTPOAHOro
pPacCTOAHNA He3HAYMTENbHO OT/IMYAETCA OT BEpPXHe-
ro, To B 0651aCTV OTBEPCTMA NOABAAETCA MHOXECTBO
3aMKHYTbIX 3KBUMOTEHLMANbHbIX MMHUI nons. [No3-
TOMY 3KBUMOTEHLMANM B 06nactTu Hag oTBepcTUeM
MMeIOT MeHbLUUI NpoBan 1 6onee nonoryo Gopmy,
yem B cnyyae 6onee 3HaUUTENBHOWN pa3HULbI B Me-
MINEKTPOAHbIX PacCTOAHMUAX CcenapaTopa 3neKkTpu-
Yeckoro MOAENUPOBaHUA Ha 3NIeKTPONpPOoBOAALLeln
b6ymare C UCMoONb30BaHMEM MaKeTa 3€PHOBON Ya-
CTMUbl U3 TBEPAOro neHomnnacta. Maket pa3HOBbITA-
HYTOW 3€PHOBOW YacCTULbl UMEeT pa3mepbl: AnMHa
yacTmubl 55 MM, WwrpurHa yactmubl 15 mm. Mogenb
3epPHOBKM pa3pe3anu nononam, a ana UMmnTaLmnmn To-
KOMpoBOAALLEN MOBEPXHOCTHOM MAEHKN BRaru pe-
aNnbHOW 3€PHOBOW YacCTULbl Kpas MakeTa Mo NioCKo-
CTV cpe3a Ha TonwuHy 1 MM HaTupanu rpaduTHbIM
nopowkom. Bce ykasaHHble pasmepbl nponopumo-
HanbHbl pa3Mepam AeNCTBYIOWMX PeléTHbIX cena-
paTopoB.

WccnepgoBaHne npoBOAMIOCH Ha MeTannimye-
CKOM 3/1eKTpofe-peLleTe C OTBEPCTUAMN ANAMETPOM
20 MM, WpMHOW NepemMblykn 10 MM, MeXKaneKTpoa-
HbIMM PACcCTOAHUAMK CBEPXY OT PEeLIETHON MnoBep-
xHocTn 120 MM 1 90 MM, a cHM3Y — 90 Mm 1 50 MMm.

Ha pucyHke 76 npeacraBneHa KapTyvHa SKBUMO-
TEHUMaNbHOro NosiA C OTHOWEHWEM BEINYNHbBI HU-
XHEro mMeXsnekTpofHOro PaccToAHUA K BenymnHe
BepxHero 1:1,8 (BepxHee MeX3NeKTPogHOe paccTo-
AHVE — 90 MM, HVXKHee — 50 Mm).

Ha ynaneHum ot pelwéTHol noBepxHocTy 6onee
yeMm Ha 20 MM 3KBUMOTEHUMANbHbIE KapTWHbI Npa-
KTUYEeCKN He OTInYaloTCA ApYr OT Apyra, UMesa He-
3HaumMTeNbHble NPOBaJsbl HaJ OTBEPCTUAMU pelleTa
1 BbINYKNOCTW HaJ NepemMblYKaMu.

BbieoObl

MNpoBenéHHbIE paHee UCCNefoBaHNA MO M3yye-
HUIO MONA OTBEPCTUA peLleTa MO3BOMAIOT nyylle
NnoHATb GM3UKY Npouecca cenapaymm CeEMsAH Yepes
€ro Kpyrioe oTBepcTve Npu HanoXeHHOM 351eKTpo-
CTaTUUeCcKoM norne.

JlaHHble nccnegoBaHWA MOKA3bIBAlOT, YTO ANA
yny4lieHns npouecca cenapauny HeoOXoOANUMO UC-
Nnosib3oBaTb AmManeKkTpuyeckne ¢onbrmpoBaHHbIe
pewéTa.
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