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nneHK~ ~3 non~MepH~X MaTep~anoB, nepBOHa4anbHO ~Cnonb30Bae
w~ec~ TOnbKO np~ KOMHaTHOH TeMnepaType, B HaCTO~~ee BpeM~ Ha-
4~Ha~T np~MeHRTb e Kp~oreHHOH TeXH~Ke. B 4aCTHOCT~, nneHK~ ~3 
non~3T~neHTepe$TanaTa /n3T$/ ycnewHo ~cnonb3y~TCR np~ ~3roToe
neH~~ COCYAOB Kp~oreHH~X M~WeHeH AnR RAePH~X ~ccneAOBaH~H. 
8 CBR3~ C 3T~M B03H~Kna He06XOA~MOCTb ~ccneAOBaTb ra3onpOH~
~aeMOCTb n3T$ np~ OTp~~aTenbH~X TeMnepaTypax. 

H3MepeH~R npOBOA~n~Cb Ha np~6ope ~ no MeTOA~Ke, KOTOp~e on~

caHbl e pa6oTell/. B Ka4ecTee o6pa3~oe ~cnonb3oean~cb nneHK~ 
TOn~~HOH 120 MKM. ra3onpOH~~aeMOCTb ~ccneAOBanaCb np~ nepenaAe 
AaaneH~R 1 aTM. ~~aMeTp ~ccneAyeMoro o6pa3~a 6~n e~6paH pae
HbiM 80 MM. 

obln~ onpeAeneHbl K03$$~~~eHT~ ra3onpoH~~aeMocT~ 4epe3 non~3-
T~neHTepe$TanaTHy~ nneHKy BOAOPOAa, AeHTep~R, ren~R, HeoHa 
~ a3oTa npH pa3n~4H~X TeMnepaTypax: OT 300°K ~ H~me.H3 p~cyHKa, 
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9 4acTHOCT~,B~AHO, 4TO npoH~~aeMOCTb np~ 300 K ren~R a 100 
pa3, a BOAOPOAa a 50 paa 6onbwe, 4eM aaoTa, a np~ oxna~AeH~~ 

nneHK~ c 0°C AO -50°C npoH~~aeMOCTb naAaeT a 10, a np~ oxna~
AeH~H AO -90°C B 100 pa3. 

M~H~ManbH~~ noTOK raaa, KOTop~~ Mo~eT 6~Tb ~3MepeH Ha AaH-
.. . 9 3 

HOM np~6ope ~no AaHHO~ MeTOA~Ke, COCTaBnReT 6,]·10- ~~ . 
c 

3TO 3Ha4~T, 4TO M~H~MafibHaR Ben~4~Ha K03$$~~~eHTa raaonpOH~
~aeMOCT~, KOTopaR MomeT 6~Tb onpeAeneHa np~ a~6paHH~x reoMeT-

1 CM 3cM 
p~~ o6paa~oa ~ nepenaAe AaBneH~R, cocTaBnReT 1.8·10- 2 ---

c· CM 2· aTM 
np~ o6pa60TKe 3Kcnep~MeHTafibH~X AaHH~X B KOOPA~HaTaX lgP OT 

1/J' nony4eHa n~He~HaR 3aB~C~MOCTb /CM. p~CyHOK/. 3TO rOBOp~T 
0 TOM, 4TO npo~eCC ~3MeHeH~R ra3onpOH~~aeMOCT~ B 3aB~C~MOCT~ 
OT TeMnepaTyp~ nOA4~HReTCR ypaaHeH~~ AppeH~yca /2/. 

P = P0 exp(-Ep/RT), /1/ 

3AeCb P- K03$$~~~eHT raaonpoH~~aeMOCT~, P0 - npeA3KcnoHeH~~
anbH~~ MHOm~Tenb, R- yH~aepcanbHaR ra3oaaR nocTORHHaR, EP-
3Hepr~R aKT~Ba~~~ npoH~~aeMOCT~, T- TeMnepaTypa nneHK~. 

TaK~M o6pa30M, ~3Mep~a K03$$~4~eHT npoH~~aeMOCT~ np~ ABYX 
pa3n~4H~X TeMnepaTypax, MOmHo nony4~Tb nocTORHH~e P0 ~ EP,a 
3aTeM no ypaaHeH~~ AppeHHyca - 3aB~C~MOCTb P OT T. 

B Ta6n. 1 np~BeAeH~ peaynbTaT~, nony4eHH~e npRM~M~ ~3Mepe
H~RM~ ~ nyTeM 3KCTpanonR~H~, a TaKme ADR cpaBHeH~R - fi~Tepa

TYPH~e AaHH~e/3/ ADR ~.Ep ~ P np~ pa3D~4H~X TeMnepaTypax. 
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Ta6mu~a I 

rA3 ~y3 CY / 
P c•al·aTM 

~Y3 
CY 

Po c·~•a114 I ~;-~~I 
T..Z95K T~250K T~??K * BIID.II.BIIIIIol6 131 liiiiiiK .II.BIIIIIol6 131 

He r,o.10-a 2,5.ro-9 5.ro-I8 2.10-5 2,4.10-5 4,5 4,6 

Hz 

_, 
? ,z. ra-ID I,4. ro-20 4,3.ro-5 5,9.ro-5 5,3 5,5 4,8. IO 

Dz 5,r. ro-:9 r ,3. ro-9 2.ro-I9 2,8. ro-5 - 5 -

Ne 9. ra-ID I,5. ro-IO 3.I0-22 2,4.10-5 - 6 -

1\1 5,6.ro-II ?. w-Iz z.ro-25 8,4.I0-6 I,8.10-5 ? ?,5 

-

*BenH~HHa K03~~H~HeHTa ra3oBox npoHH~aeMOCTH npH T=77 K 
nony~eHa 3KCTpanonH~HeH. 
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np~ ~3rOTOBneH~~ AOH~WeK/C7CYAOB MHWeHe~ nneHKa nOABepranacb 
TepM006pa60TKe ~ $OpMOBaH~~ 4 • 113MepeHHe ra3onpOHH~aeMOCT~ 
4epe3 rOTOB~e AOH~WK~ noKa3ano, 4TO yKa3aHH~e TeXHODOr~4eCK~e 
npo~ecc~, B npeAenax owH60K H3MepeHHH, He anHR~T Ha ee aen~-
4HHy. 

B~COKaR ra3onpoH~~aeMOCTb COCYAOB MHWeHeH 3Ha4HTefibHO coK
pa~aeT npOAOfi~HTefibHOCTb Henpep~BHOH pa60Tbl. 0AH~M H3 cnoco6oB 
yMeHbWeHHR ra3onpOHH~aeMOCTH nneHOK RBDReTCR HX MeTannH3a~~R. 
6blfiH npOBeAeHbl H3MepeH~R ra3onpOHH4aeMOCT~ nneHK~ n3T$ TOD~H
HOH 120 MKM, MeTannH3HpOBaHHOH MeAb~ ~ an~MHHHeM pa3DH4HOH 
TOfi~~Hbl. anR onpeAeneHHR BfiHRH~R MeTannH3a~HH Ha ra3onpOH~

~clleMOCTb K03$$~~~eHT raaonpOH~~aeMOCTH P ~ Bbi4HCDRDCR no 
cneAY~~eH $opMyne12/: 

PM-~__!_, 
t s ~p 121 

rAe -~- noTOK ra3a, npoweAW~H 4epe3 MeM6paHy, npH HOpManb

H~x ycnoBHRX, S - nno~aAb MeM6paH~, ~P - nepenaA AaaneH~~ 
ra3a Ha MeM6paHe. 

113MepeH~R npoBOA~n~cb np~ TeMnepaType 293 K. Ko3$$H~~

eHT~ ra3onpoH~~aeMocT~ np~BeAeH~ a Ta6n. 2. 
PeaynbTaT~ H3MepeH~H noKaaanH, 4TO noKp~THe nneHKH MeTan

noM TOfi~~HO~ B HeCKOfibKO COT~X M~KpOHa yMeHbWaeT npOHH~ae
MOCTb ra3a B HeCKOfibKO pa3. 

Ta6nH~a 2 

T~ IL He 

llaore~ <-> 'lo.r -; 
c•aMI-•a"rY pi!~ 1-c.r I ~'rY pi!~ 

nm I20 3, 9. Io-7 I 8,7·ID-7 I 

nm I20 2,9·ID-7 I,35 3, 9·Io-7 3,6 __. 0,03 

113'1'1 I20 I,5·Io-7 2,6 I,9·10-? 4,58 __. 0,07 

nm I20 3-I0-7 I,3 4,5·Io-7 I,93 ..... 0,03 

3Aecb P* - ra3onpoHH~aeMOCTh HeMeTannH3HpoBaHHOH nneHKH, 
P* - ra3onpoHH~aeMOCTh MeTannH3HpoBannox nneHKH. 
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