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NCCIEAOBAHUE NIOBEPXHOCTHOI'O 3AT'PABHEHUA ®O-
TORJEKTPUUECKHUX MAHEJIEA B YCJIOBUSIX CEBEPA

Cratbs MOCBsIIEHa BONPOCAM HCCIIEA0BAHUS TOBEPXHOCTHOTO 3arps3He-
HUS QOTORIEKTPUUECKUX MTAaHENEH (COJTHEYHBIX TAHENEH) B YCIOBUAX XOJOIHOTO
KJIMMAaTa, KPUOJIUTO30HbI HA TEPPUTOPUH LIEHTPAIBHON YacTH SKyTuu.

B ucrounnkax [ 1-4] u3BeCTHO, UTO BCIAEACTBUE BIUSHHUS TOBEPXHOCTHOTO
3arpsi3HEHHs] (POTOINEKTPUUECKON MAHENIN CHUYKAETCA €€ FeHepHpyromas MOoIl-
HOCTb Ha 44-46% B 3aBUCMMOCTHU OT THUIIA MOBEPXHOCTU NaHENIU (CTEKJIO0, MOJIH-
Mep), TJe Ha pUCYHKe | mpezacTaBiieH rpapuk yAeIbHOM MOIIHOCTH (POTOIJIEK-
TPUYECKOU MMAHENH MPU TAHHBIX YCIIOBUSIX.
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Puc. 1. I'paduk ynenpbHONU MOIIHOCTH (DOTOINEKTPUUECKON MMaHETH

Ha BbIIeyKa3aHHOM pHCYHKE aHAJIN3 MOKA3BIBAET, YTO 3aMePbl (POTOIIIEK-
TPUYECKOUN MaHeNId MPOU3BECHbI B OTHOCUTEIbHBIX €UHUIAX B BUIE YEIbHOM
MOIIHOCTH reHepanuu. [loka3aTenn MOIHOCTH 3arpsi3HEHHOM MOBEPXHOCTH (o-
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TORJICKTPUUECKON TIAHEW 3HAYUTEILHO MEHBINE, TIPU BapUAHTE C YUCTOU IIO-
BEPXHOCTHIO (poTo3NIeKkTprueckoi manenu. CpenHee OTKIOHEHHWE MOIITHOCTH Te-
Hepauuu coctaBisieT 46,54%, rae HarjasaHO BUAHO, YTO MPU YUCTOU MOBEPXHO-
CTH (OTOIICKTPUIECCKON IMAHEIN MOIITHOCTh TeHEPAIINH 3HAYUTEILHO BBIIIIC.

OpnHako B TaHHOW CTaThe pacCMaTpPUBAETCS aHAJIU3 BHYTPEHHEH CTpYK-
TYpbl MOBEPXHOCTHOT'O 3arpsi3HEHUSI MOCPEICTBOM MPUMEHEHUS 3JIEKTPOHHOTO
mukpockona JEOL JSM 7800F Bricokoro paspemnienus (10 10-6 M) ¢ kaTogaom
[IoTTKHM 1 cynepruOpuIHON 00BEKTUBHOM JIMH30M, BHEIIIHUI BUI KOTOPOU IIpe/-
CTaBJICH Ha PUCYHKE 2.

Puc. 2. BHennwmii Bux 3J'ITpOHHOF0 MHUKpOCKOIIa JEOL JSM 7800F

B pamkax mpoBefieHUs SKCIEPUMEHTAIBHBIX UCCIEA0OBAHUN HEOOX0IUMO
nojyuyeHue o0pas3ioB GOTONICKTPUIECKON MaHEIU B LEJISIX ONPEACIICHUS] BHYT-
pPEHHEN CTPYKTYpbI MOBEPXHOCTHOTO 3arpsi3HeHus. B 310l cBsizu (HoTOINEKTpH-
yecKasi aHe b C MOJMMEPHBIM MTOKPHITHEM B COOTBETCTBUH C paHee pa3padoTaH-
HBIMHM METOAMKAMU [5-6] pa3MeIleH Ha OTKPBITOM BO3/IyX€E B TeUeHUe 15 1Hel Ha
TeppuTOpUH I. SIKyTCKa B LEJAX MOJIYYEHUS UCXOIHBIX 00pa3IoB.

Ha pucynke 3 npencraBieHbl BHEITHUE BUJIBI YUCTOMU (a) U 3arpsi3HEHHOMN
(6) hoTORNEKTPUYCSCKOM TTAHEIIH 0 U TTOCIE pa3MeIIeHHs Ha OTKPBITOM BO3IyXeE.

a)
Puc. 3. Buenaue Bub1 POTOIIEKTPHIESCKOM MTaHETH
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Ha pucyHnke 4 ipencTaBieHbl pe3yIbTaThl aHAIH32 BHYTPEHHEH CTPYKTYPHI
MOBEPXHOCTHOTO 3arpsi3HEHUs Ha POTORIEKTpUIECKON maHenu (puc. 20).

v ’ n
— 10pm NEFU
1.50kV LED SEM WD 4.0mm

Puc. 4. BHemHue BUIbl CHUMOK BHYTPEHHEH CTPYKTYpPBI 3arpsi3HEHUS

Ha BpIlIEyKa3aHHOM PUCYHKE aHAJIN3 CTPYKTYPbI [IOBEPXHOCTHOIO 3arpsi3-
HEHUS MOKAa3bIBAET, UTO HAa MOBEPXHOCTU (POTORIEKTPUUECKON MaHEIn BCIE.-
CTBUE BIUSHUA |5-TH JTHEBHOTO pa3MEILEHUS [TAHEIU B ECTECTBEHHBIX YCIOBUSX
OKpY>KaroIllel cpeibl UMEIOTCSI MEJIKUE U KPYTNHbIE (PpaKklny NbUIH C pa3MEpOM
ot 0,70 mxm 510 7,90 MKM.

Kpome Toro, mocpeacTtBoM MpPOBEAEHUS XMMUYECKOTO aHAIM3a MOBEPX-
HOCTHOT'O 3arpsi3HEHUs OOHAPYXKEHbI YACTULIBI AJTIOMUHHUS (C KOHUEHTpALKel oT
1,65 no 4,05% na 1 a.e.m), kpeMHus (¢ koHueHTpanuei ot 3,29 no 5,33% nHa 1
a.e.M) U Kanblus (¢ KoHueHTparuei 16,95% na 1 a.e.M), 4To Moka3bIBaeT MOBEPX-
HOCTHOE 3arpsi3HEHHE B BUAE CTAHIAPTHOTO MbIJIEBOTO MPOUCXOKICHUS.

Takum 00pa3oM, B paMKax JAHHOW CTaThU MOJYYEHBI CIETYIOUIUE PE3yJIb-
TaThI:

1. B cnyuae pa3mMenieHrue OTOINEKTPUUECKONW MaHENIU Ha OTKPHITOM BO3-
JyXe B Te€YEHHE MoIyMecsiia 00pa30BbIBAETCS 3HAUUTEIHLHOE TOBEPXHOCTHOE 3a-
rpsa3HeHue (puc. 2).

2. B xoae npoBeeHHs aHaIM3a BHYTPEHHEH CTPYKTYPbI TIOBEPXHOCTHOTO
3arpsi3HEHUS] OOHAPYKEHBI MEJIKME U KPYIMHbIe (paklUu MbUIH C pa3MepamMH OT
0,7 mo 7,90 MxM.

3. XuMU4eCKUi aHaJIN3 BHYTPEHHEN CTPYKTYpPbI IOBEPXHOCTHOIO 3arpsi3-
HEHMs TIOKa3ajl HAJIMYME YacTHUIbl aTlOMUHUSA (C KOHIeHTpamued ot 1,65 mo
4,05% na 1 a.e.M), kpeMHus (¢ KoHIIeHTpauueut ot 3,29 1o 5,33% Ha 1 a.e.m) u
KanbLus (¢ KoHueHTpauuen 16,95% na 1 a.e.M), 4TO TOKa3bIBAET MOBEPXHOCTHOE
3arpsi3HEHHE B BUJI€ CTaHJIAPTHOTO MbLJIEBOTO MPOUCXOKICHUS.
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