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Ka'lanKHH A.K. a np. Pl4 - 10707 

nonBH*HOCTb R XHMH'IeCK8H CBH3b B0Jl0p0Jl8 B rHAPRil8X 

THTaHa H rrannanHH 

3KCITepRMeHT8llbHO orrpeneneHbl aepOHTHOCTH 38XB8T8 TT --Me30HOB 

BOJlOpOAOM B rHApHil8X 'fiB 1 ,65 rrpH 25, 155 R 200°C R Pdil 0 ,67 llpH 

25, -120 H -196°C. AnanRa rrony'leHHbiX peaynbTaToB rroKaabmaeT, 'ITO 

B rrpenenax TO'IHOCTH H8lllHX H3MepeHHH (- 10%) pe3KOe (no 10 12 ) H3Me 

HeHHe rronBH*HOCTR aonopona B 3THX rRnpanax rrpH H3MeHeHHH TeMrrepa

Typbr a yKaaaHHbrX Bbrllle rpaHauax He CK83biBaeTCH aaMeTHbrM o6paaoM 

HB BepOHTHOCTHX 38XB8T8 TT- -Me30HOB CBR38HHbiM BOUOpOUOM0 T,e, He 

rrpHBOilRT K cymecTBeHHbiM aaMeHeHHRM a xapaKTepe CBH3H M~H. Corro

cTaaneHHe 3Ha'leHHH BepOHTHOCTeH 38XB8T8 llllR rHUPRil8 nannaARH H 

rHUPHilOB COCeUHHX C HHM nepeXOJlHbiX MeTannOB ITOK83biB8eT, 'ITO B xa

paKTepe CBH3H Pd-H OTCyTCTByiOT 38MeTHbie 8HOManHR, 

Pa6oTa BbmonHeHa B fla6opaTopHH HJlepHbiX npo6neM 0115111. 
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We have measured the probabilities of pion capture 
by hydrogen atoms of hydrides 'IiH 1.65 at 25, 155 and 
2oocc and PdH 0 •67 at 25, -120 and -196cc. The analysis 
of the obtained data shows that in the limits of preci
sion of our experiments ( -10%) sharp changes in the mo
bility of hydrogen (up to 10 12 ).in these hydrides at the 
temperature changes indicated above do not affect signi
ficantly the probabilities of pion capture by bonded 
hydrogen, i.e., do net lead to important changes in the 
nature of bond Me-H . The comparison of the capture prob
ability value for palladium hydride with those for the 
hydrides of transitional metals near Pd shows the elect
ronic structure of bond Pd-H is free of significant 
anomalies. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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B HBCTOHWee BpeMH AnH 06bHCHeHHH XapaKTepa CBH3H 

soaopo.na B ruapuaax nepexoaHhiX MeTannoB ucnonh3yJOTCH 

aBe nporuBonono)I<Hhie runoTe3bJ I 1,21 : npoToHliaH ( Boao

po.n B PHAPHAe H8XOAHTCH rnaBHbiM o6pa30M B BHAe npo

TOH8 H+ ) H PHAPHAHBH (cymeCTBOBBHHe BOAOpoaa B BHAe 

ru.npua-uoaa H- ). fuapuaaaH runoTe3a ycnewao ucnonh-

3yeTcH anSI pacqeTa saeprHH KpHcrannuqecKHX peweToK 

H Me)I{HOHHbiX paccTOHHHH. DpoTOHHaH rHnoTe3a, B CBOJO 

oqepe.nh, ll03BOnHeT o6bHCHHTh llOBeAeHHe BOAOpo.na B 

AHtPtPY3HOHHbiX H penaKcaUHOHHbiX npoueccax II I. B aacroH

mee BpeMH HeT HH OAHOPO 3KCnepHMeHTa, KOTOpbiH 6bi 

onpoBepran Ty HnH apyryJO renoTe3y/2/. 

Paaee 6hrno noKa3aao SKcnepHMeHTanhao, qro BepOHT

HOCTh 38XB8T8 llHOHOB CBH38HHbiM BOAOpOAOM qyBCTBHTenh

H8 K oco6eHHOCTHM XHMHqeCKOH CBH3H BOAOpoaa B MOneKy

nax la-SI , 8 HBCTOHWeH pa6oTe Mbl npeanpHHHnH llOllbiTKY 

o6aapy)I{HTh BnHHHHe H3MeHeHHH llOABH)I{HOCTH BOAOpoaa 

H8 BepOHTHOCTh W 3BXB8T8 TT- -Me30HOB CBH38HHbiM BQ

AOPOAOMo Do HBWHM npeACTaBneHHHM, eCnH yBenHqeaHe 

llOABH)I{HOCTH o6ycnoBneHO H3MeHeHHeM XapaKTepa XHMH

qeCKOH CBH3H MeTann-BOAOPOA ( sneKTpOHHOH nnoTH?f!JI 

y npOTOHa), TO AOn)I{H8 MeHHThCH H BepOHTHOCTh W • 
B cooTBeTCTBHH c STHM Mbi eccneaoBane 3aXBaT nuoaoB 

BOAOpOAOM B PHAPHAe THTBH8 TiH1,65 • B KOTOpOM npH 

TeMnepaType ~ 100°C aaqHHSeTCH SKCllOHeHUHSnhHOe yBe

neqeHHe noaBH)I{HOCTH Bo.nopo.na 16 •7 I, , H B ru.npH.ne 

nannaaHH PdH 0 ,67 • r.ne aHOManhHO BbiCOKaH noaBH)I{HOCTh 

BOAOpoaa npH KOMH8THOH TeMnepaType 3KCllOHeHUH8nhHO 

yMeHhwaeTcH npH oxna)i{.neHHH ao TeMnepaTyphr -2000C 17/ 
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B o60HX cny<Ia51X H3MeHeHHe riOaBH)KHOCTH aoaopoaa 6bi1IO 
ycTaHOBJieHO MeTOaOM npOTOHHOrO MarHHTHOrO pe30HaH
ca /6,7/ • 

Pa6oTa BblllOJIHeHa aa ny'!Ke rr -Mesoaoa CHHXpouHKJio
Tpoaa Ol1.Hl1. TI ocTaHOBKa aKcnepH MeHTa H npoueaypa o6-
pa6oTKH aHaJIOrH'IHhl onHCaHHhlM paHee/S/ • AHaJIH3 pe
syJibTaTOB npOBOaHJIC51 Ha OCHOBe npeacTaBJieHHH MoaeJIH 
60JiblllHX Me30MOJieKyJI jgj , cornaCHO KOTOpbiM aep051T

HOCTb 3aXBa Ta TT- -Me30HOB aoaopoaoM .B ri-I.llpHaax TUna 
ZHn onuchlBaeTC51 ¢opMynofi 

-2 nZ 
W=--· 

Z+n 
a z' (1) 

rae 3MnHpH'IeCKHH KOa¢¢HUHeHT a z OTpa)KaeT oco6eHHOCTH 
XHMH'IeCKOH CB513H Z- H H CB513aH c 3JieKTpOHHOH nnoT
HOCTbiO y npOTOHa /3-5/. 

lln51 ruapHaa TiH 1,65 * H3MepeHH51 BblllOJIHeHbi npH TeM
nepaTypax 25, 155, 200°C, an51 rHnpHaa PdH 0 ,67 - npu 
25, -120 H -196°C. funpun nannanH51 npHroraanuaanc51 
nyTeM B03nefiCTBH51 Ha MeTaJIJIH'IeCKHH nannanHfi (B BHne 
nnaCTHHbl TOJIIUHHOH -1 MM) MOJieKy115IpHoro BOaopona npH 
aTMOC¢epHOM naBJieHHH H KOMHBTHOH TeMnepaType. flpen
BapHTeJibHO nannanufi, noMeiUeHHbdt B repMeTH'IHYIO KIOBeTy 
H3 Hep)KaBeiOmefi CTaJIH, aKTHBHpOB81IC51 HarpeBBHHeM no 
800°C c OTKa'IKOfi no naaneHH51 10-6 Top. fHnpHpoaaHHe 
npOH3BOnHJIOCb B Te'IeHHe 8 '!aCOB. J1cnOJib30BaJIC51 TeXHH
qeCKHH aonopon, nponyiUeHHbrfi qepes yronbHYIO noaylllKY, 
oxna/KnaeMyiO )KHnKHM asoToM. Cocraa runpHna onpenen51JIC51 
asaeiiiuaaHHeM KIOBeTbi c nannaaHeM no H nocne runpHpoaa

HH51 H OK8381IC51 COOTBeTCTByiOIUHM ¢opMyJI e PdH 0,67 ± 0,01. 
HarpeaaHHe MHllleHH TiHI,6S ocyiUeCTBJI51JIOCb rop51'IHM 

aosayxoM. MHIIIeHb PdHo 67 oxJia)Knanacb napaMH )KHn
Koro asoTa HJIH norpy)Ke~HeM B )KHnKHH asoT. TeMnepa
Typy 06pa3UOB H3Mep511IH C nOMOlllbiO Meab-KOHCTBHTaHo
BOH TepMonapbr. 

* 06paseu TiH I ,65 
(l10HX AH CCCP). 
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TeMneparypHhre H3MeHeHH51 aepo51THOCTH saxaaTa rr -
Me30HOB BoaopoaOM B rHapHnax MO)KHO xapaKTepH30BaTb 

W. -W 
aeJIH'IHHofi f = ~.-'..:...2..5.., rae W 2~ WT - aepo51THOCTH saxaara 

W25 o 
npH TeMneparypax 25°C H T C, cooraercraeHHo. Tiony<IeH-
Hhre 3Ha'IeHH51 f npHaeneHhi B T a 6 n H u e. TaM )Ke npHBe
neHbi 3Ha'IeHH51 OTHOCHTeJibHOrO H3MeHeHH51 nH¢¢y3HOHHOH 
Koppe1151UHOHHOfi qacroThi vT , xapaKTepH3YIOIIIefi 
HOCTb aonopona, onpeneneHHbre no ¢opMyne 

161 : 

Ea 
v = v exp I - -- I . 
T 0 RT 

rronBH)K-

(2) 

3HeprH51 aKTHBaUHH Ea pasHa 9,4 KKan/MoJib nn51 

H 5,6 KKan!Monb nn51 PdH0 .:;?1 

/6/ 
Ti H 1.65 

Ta6nHua 

fuapHn T°C f v !v 
T 25 
--

155 0,16±.0,15 124 

200 0,15±.0,20 355 
TiH I ,65 

-120 0,27±.0,54 1 ,3·10-4 

-196 0,01 ±.0, 11 1 ,6•10 -I 2 PdH 0,67 

l13 Ta6JIHUbl BHnHO, 'ITO B npenenax TO'IHOCTH 9KCITepH
MeHTa pe3KHe H3MeHeHH51 ITOnBH)KHOCTH Bonopona B MeTaJI
JIH'IeCKHX runpHnax He npHBOn51T K H3MeHeHH51M B xapaKTe

pe CB513H MeTaJIJI-BOnopon. 
CpenH rHapHnoa nepexonHhrX MeTannoa CHCTeMa Pd/H 

B HeKOTOphiX OTHOllleHHSIX He THITH'IHa /l/ • Cnoco6HOCTb 
nannanH51 nornoiUaTb 6onblllHe KOJIH'!ecraa sonopona 6hma 
o6Hapy)KeHa 6onee 150 neT Hasan. 4pe3Bhi'IafiHo 6brCTpa51 
nH¢¢ysH51 sonopona qepes MerannH'!eCKHfi nannanufi naaao 
HCITOJibsyeTC51 nn51 nony<IeHH51 csepX'IHCToro aoaopona. $H-
3H'IeCKHe CBOHCTBa nannaaH51 3KCTpeMaJibHhl /ll/no cpaB-
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HeHHID C ¢H3HqeCKHMH CBOHCTBaMH coceaHHX 9neMeHTOB 
( Ru , Rh, Pd, Os, Ir , Pt ) VIII rpynnbr Ta6nHUbi MeHae
neeaa, cpeaa HHX TOnbKO nannaaHil HMeeT ycToilqaabdi: 
I'Hapaa. Do TeOpHH DoliHHI'a XHMHqeCKaSI CBSI3b Pd-H 
aomKHa 6biTb nonHOCTbiD KOaaneHTHOll 1 Toraa KaK I'HapHa 
nannaaHSI SIBliSieTCSI He KOBalieHTHbiM 1 a MeTaliliHqeCKHM 
I'HapHaOM, YHHKanbHOe CBOHCTBO nannaaHSI (H oco6eHHO 
ero cnnaaoa c cepe6poM) coxpaHSITb a r~apHpoaaHHOM 
COCTOSIHHH ynpyi'OCTb H MeXaHHqecKyiD npoqHOCTb nosao
nSieT HCnOlib30BaTb ero B KaqeCTBe TOHKHX MeM6paH anSI 
qHCTKH aoaopoaa. Msaecrao, qTo o6naaaromHil napaMarHHT
HbiMH CBOllCTBaMH MeTaliliHqeCKHll nannaaHfi TepSieT CBOID 
aHOManbHO Bb!COKYID Mai'HHTHyro BOCnpHHMqHBOCTb no Mepe 
HaCbimeHHSI aoaopoaoM HaCTOlibKO, qTo I'HapHa COCTaBa 
PdH 0 5 Y*e aHaMai'HHTeH, H 9Ta llHaMai'HHTHOCTb MO*eT 
COXpBHSITbCSI nocne nOliHOI'O yaaneHHSI BOllOpOlla Ill I. Do9-
TOMY MO)KHO 6b!liO O*HaaTb, qro H no XapaKTepy CBSI3H 
Me-H rHapHa nannaaH 51 saHHMaeT oco6oe nono*eHHel I/. Oa
HaKo saaqeHHe aPd =41,3:t_3,6, nonyqeaaoe HaMH no 
aepOHTHOCTH saxaaTa "- -Mesoaoa a I'HllPHlle PdH 0 ,67 
W = (2,8:t_0,3)•10- 4 

1 XOpOlllO yKliallhiBaeTCSI Ha npSIMYID 

a z(Z) anSI MeTannHqecKHX I'HllpHaoa, nonyqeHHyro a 131 
(eM. pH c. 1). 3ro osaaqaeT, qTo no xapaKTepy pacnpe
aeneHHSI 9neKTpOHHOil nnoTHOCTH CBSI3b Pd-H cymecTBeHHO 
He OTnHqaeTCSI OT CBSI3H B I'HapHaax apyrHX MeTaliliOB. 
BosMO*Ho, qTo cneuH¢HqecKHe caowcraa CHCTeMhi nanna
llHil-aonopon o6~SICHSIIDTCSI He OC06eHHOCTSIMH XHMHqeCKOH 
CBSI3H Pd-H , a, aanpHMep, cTpyKrypHhiMH H3MeHeHHSIMH 
KpHcTannHqecKoil perueTKH. MsaecTHO, qTo B I'HilPHlle nan
naaHSI, a oTnHqHe oT acex ocTanbHhlX rHapHllOB nepexoaHwx 
MeTannoa, KpoMe CrH, , aoaopoa sanonHSieT OKTa9apHqe
CKHe nyCTOTbi 6e3 nreaaapHTelibHOI'O sanOliHeHHSI TeTpa-
9apHqecKHX nyc ToT I I. 

nocKOnbKY anSI CHnbHbiX OH-KHCnOT (HN03 I H2 S04 ) 
C CHnbHO HOHHOll CBSI3biD 0-H aepOSITHOCTb saxaaTa TT-

Mesoaoa aonopoaoM 141 W ""0 , nonyqeaaoe aaMH saaqeaHe 

W anSI rHapHaa PdHo,67 HCKnroqaeT runoTesy npeHMymecT
aeHHoro HaXO)KlleHHSI aoaopoaa B HeM, KaK H B apyrHX 

+ 
MeTannHqecKHX raapHaax, a BHae npoToHa H • CneayeT, 
no-BHaHMOMy, OTaaTb npeanoqTeHHe Haee rH66a ll 21 0 TOM, 
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pH C • 1 

qTo H + npencTaanSieT co6o:H H B B036y)I{JleHHOM COCTOSI-
HHH H cyiUeCTByeT B He3HaqHTenbHOM KOnHqeCTBe B paBHO
BeCHH c H-. DpH TaKoM paccMoTpeHHH ace CTepHqecKHe 
H XHMHqeCKHe XapaKTepHCTHKH I'HilpHaa nannaaHSI onpeJleliSI
IDTCSI cao.HcraaMH ruapHil-HOHa H-, a abrcoKaSI noaaH*HOCTb 

aoaopoaa - cneuH<jlrrqecKHMH cao.HcraaMH npoToaa H +. 
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