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175624. TMoucku 105-ro aaementa, [lOHH3OB-|
ckuit 3. JI. «Tlpupona», 908, Ne 11, 71—7 r
=~ 0o0aeTC 0 MonbiTKax mnoayuenns 105-ro azeMeHTa:
p dy6ue nyrem oGayucHus siep Am YCKOPEHHEIMH HOHA-:

? M Ne22[Am2134-Ne?2=105%20 261 4-(4—5)n]. 105-it  -aze-]
05-’_ ——MenT AOJKEH HCMOycKaTb @-4acTHUY cC sHeprueit 9,1—.
—9,8 Mag_(Ty/>=001—0.,1 cek.), mpeBpauasce s 103-it_37e-,

. QWWMHT, K-pblit B CBOIO OYepefb HCMycKaeT —a-uactiuy
sneprueit 8,35—8,6 Msg (T1/2=35 ceK.). Perucrpanus Ta-
! KHX ABYX G-YaCTHU B ONpeAe]eHHOM HHTEpBA/C BpPEMEHH,
/ Ww) JOJKHA CJYXKHTb J0Ka3aTelbCTBOM 00pa3oBaHus 105-ro.

: SaeMeHTa. Y4anoch 3aperHCTPHPOBATb  HECKOJbKO CKOppe-
J{POBAHHBIX HMMYJbCOB OT C-YACTHU B YKa3aHHbIX 3Hep-|
reTHu, HHTepBanaX. IIpelBapHTeJbHble BHIBOLL TOBOPAT O.
oM, 'uto HaGaiofa’cs pacnaj ABYX H30TONOB 105-r0 3xe-!
MeHTA CO CJAEeAYIOLIHMH  XapaKTepHCTHKaMH: E =94*!
+0)' Mas, 0,1<T/2<3 ceK,; Ea=9,7+0,1 Mss, Ti/2>:. __
>001 cex. ‘ A. Maminii
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) 7B333. Mertonb HcCleNOBaHHS XHMHYECKHX M (hH3HYe-
CKHX CBOMCTB CaMBIX TsKeJbix onemeHToB. Techniques for:
the study of chemical and physical” properties of the,
heaviest elements / Gregorich K. E. // 197th ACS Nat.
Meet., Dallas, Tex., Apr. 9—I14, 1989: Abstr. Pap.—

/{ 5 ‘[Washington (D. C.)], 1989.—C. 619—620.— Anra. .
W : y///y 7 O6CyXAaloTCsl METOAB HCC/ICNOBAHHSI XHM. H SICPHBIX)

‘cB-B H30TOMOB 3sementoB 103—105 'c nepromamu noay-,
g/,. fﬂ‘ .pacnana Menbiue 1 MHH H™TROPOCTAMH OGPa3oBaHHS MeHee
‘1_aroM/MuH._ . - A. B. Manuuuu
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1 B341. " - Henmoxoxecth nosenenus Ha (snemenTta_105)
Ha ska-tantaa, Non-EKA-tantalum beRavior in Ha (ele-
ment 105) / Gregorich K. E. 'Henderson R., A.,- Ben-
nett D. A, Chadwick R. B., Chasteler R. M., Gan-
nett C. M,, Hall H. L., Lee D. Leyba J.. D., Nur-
mia M. J,, Seaborg G. T., Hoffman D. C. // Abstr. Pap..

194th- ACS Nat. Meet. Amer. Chem. Soc.), New Orle-

ans, La, Aug. 30—Sept. 4, 1987.— Washington, D. C.,
1987.— C. 816.— Anra. - 3 S 1
. .C ‘ucnonvsopannem *3Ha (Ty;2 35 c) H3y4eHa--9KCTPaK-,
uus HaF?- ¢ nomowpio METH/IH300YTHIKETOHA H3 (BTO-,
pHAHHX p-poB. OGIas NPOROMKHTENBHOCTb SKCNEPHMEH-

‘'Ta OT OKOHYaHHSI GOMGapAHPOBKH NO PerHCTPaLHH a-qa-
«CTHI, H aKTOB AeseHHs cocrtaBiasiaa 50 c. Haiimewo, uto

ycroiiunBocTh (TOPHAHHX KoMnsaekcoB Ha  ormnuaercs

,OT YCTOHYHBOCTH aHaJOTHYHHX KOMIJIEKCOB Ta, BO3MOX-

HO, BCJICACTBHE TOro, 4T0 B cayyae Ha  moBHIeHHOf
YCTOYHBOCTbIO - XapaKTepH3yercs cocrosinne Ha’t+ "¢
3NIeKTPOHHOIT KOHGHrypauuein [Rn]7s25f1. . ,

‘ - . _C. C. Bepnonocos
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Xumnueckue csofictea 105-ro  sjementa B
BOJHOM pacTeope. OGpasosanue raflOr€HHAHBIX KOM -
COB H anHOHHBIT o6MeH Ha TpuH3ookTHAamuue. Chemical
properties of element 105 in aqueous solution: halide
complex - formation and anion exchange into triisoctyl
amine / Kratz J. V., Zimmermann H. P., Scherer U. W,
Schidel M., Briichle W., Gregorich K. E., Gannett C. M.,
Hall H. L., Henderson R. A, Lee D. M, Leyba J. D,
Nurmia M. J, Gﬁggeler H., Jost D., Baltensperger U.,
Nai-Qi Ya, Tiirler A. Lienert Ch. // Radiochim. acta,—
1989.— 48, Ne 3—4.— C. 121—133.— Anra.
XpomarorpapHuecKHM METOAOM HCCJENOBAHO KOMILIEK-
coobpasosanne 105-ro ssemenra 262Ha ¢ ranorennaamu B
BOAH. p-pax. daement 2%?Ha, xapakrtepuayioumiicsi nepHo-
A0M no;%pacnazxa, paBHnM 3444 c, noiyyeH MO  p-LHH
9Bk ('O, 5n). Wnentndukauus 2°Ha ocymectsiena my-,-
TeM pEerHCTpalHH ajb(pa-yacTHu, oGpa3yioLHXCs NpH pac-
nage *?Ha u pouepuero szemeiira %®Lr (mepoa noay-
pacnaaa 4,3+0,5 ¢). OrmeuenHo, uTo CKOppeKTHp. 1O Bpe-
MEHH Napel POAHTENbCKHX H JIOYEpPHHX aJjbda-yacTHU TNo3-
BOJISIIOT OJHO3HAuHO HAeHTHOHuuposaTh 262Ha. P-pm 22Ha



B HCl nan cmecn HCI/HF HccsenoBann XpoMmatorpaduu.
METONOM Ha OCHAILEHHON KOMIMBIOTEPOM MHKPOKOJIOHKE, |
conepxKallleii TPHH3OOKTHIAMHH Ha HHEDTHOM  HOCHTEJe. |
Haifizeno, 4To npH NpPONYCKaHHH 4epe3 KOJOHKY p-pOB
22Ha g 10 M HCl san cmecu 12 M HCI/0,02 M HF
262Ha apcop6upyercsi Ha KoJioHke nmogo6uo Nb, Ta u Pa.!
Cnénan BHBOJA, 4TO HaHGoJiee YCTOHYHBEIM COCTOSIHHEM !
‘okucaenns 22Ha sisasercs +5, u uro non Ha’+ oGpasyer
aHHOHHBlE KOMIJIEKCH ¢ rajorennaamu. ITpoBeaeHo cpasHe-|
HHe JKCTPaKi. CB-B TaJOTeHHAHHX KOMNJeKkcoB *?Ha u
H3BECTHHIX raJoreHHAHHX KommjiekcoB Nb, Pa u Ta. Haii-,
aexo, urto amoent 4M HCI/0,02° M HF, ucnoabsyeMHit’
ans komMnJekcoB Pa s Nb, BuMbiBaen, a 3aJoeHT -6M.
HNO,/0,015 M HF, sucnons3yeMmuii AJs TaJOTeHHAHHX
KoMmmiekcoB Ta, He BuMmBaer 22Ha n3 xosmomkH. Ilpu,
pasfienviiom smonposanun cmecamn 10 M HCI/0,025M HF.
(sxcTparnpyer .¢pakumio Pa) s 6M HNO3/0,015 M HF.
(sxcrparnpyer ¢paxkumio Nb) #2Ha oGnapyxeH B OGOHX:
sn0aTax. Ha OCHOBaHHH MOJYYEeHHHX JAAHHHIX BbICKa3aHO
npeanoioxenHe, uTo TanoreHHaHne KoMmiekcu 2$?Ha nme-
JOT CTpOeHHe, MOAOGHOE CTPOEHHIO AHAJOrHYHBIX KOMILIEK-
coB Nb u Pa, nanp. [HaOCl]]- u [HaOCls]?-.

ol o G ih . .. T. ' H. Kynpusinosa:
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13 B338 JI. HccaenoBaHHA XHMHYECKHX CBOMCTB 9Jje-
menta 105 u ocoGennocTell  pacnaga  ero H3oToOnos!
%2Ha m 29Ha. D. Untersuchungen des chemischen:
Verhaltens des. Elements 105 und der Zerfallseigenschaf-i
ten seiner Isotope *?,sHa und  23,sHa / Zimmer-!
mann H. Peter // GSI — Rept— 1992— Ne 4— C. 1—:
117.— Hewm. : ‘

B muccepraumn npeacraBieHn noaygeHHne B 1988—
1990 pesyabraThl M3yueHHs XHM. noBefeHHs saementa 105
(cnonbsosanbl mykanan 2Ha u 2%Ha) B npHCYTCTBHH |
JKHAK. aHHOHOOGMEHHHKA TPH-H30-OKTHJIaMHHa, uaneceu-i
HOro Ha HHepTHHit HocuTeab. Jlns aKcnpeccHoro nposepe- |
HHS HCCJEJIOBAaHHA MCNO/Mb30BAHA OpHTHHAJbHAs anmapa- |
TYPa NpPOBEACHHS JKHAK. XP-QHH BLICOKOTO pa3pelleHus. '

3 INOJYyYeHHHX JAaHHHX cJefyeT, 4to 3JeMeHT 105 B
KOHU. p-pax TraJIoTeHBOAOPOAHHX K-T 06pasdyeT  (OpMHI, |
coxepxcauue, ckopee  Bcero, kucaopox:  [HaOClL]-,
[HaOCls]2~ uam IHa (OH).CL}-. BoamoxHo Takke o6pa-,



3oBanHe  Kommaekcos Thna  [HaClg]-, [HaBrk~ mau’
[HaCl7>~, HO uX BO3HHKHOBEHHe MeHee BEPOSITHO, 9eM
O-conepxkamux ¢opM. Boamoxuo, B cucreMe HF—HCI !
ofpasyloTcs H cMemaHHHe KoMmmaekcw Tthna [HaF,Cly]-, .
[HaF:Cly]- nan [Ha(OH)FCL]~. Ilo cBonM XHM. . cB-BaM
anement 105 okasmBaercs Gauxe K Nb u Pa, wem k Ta.

_ W — .. C. C. BepnonocoB’
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) 16 B232. Xumuueckue cpoifictea snementa 105 B BOA-
HOM pacTBOpeY TPHH300KT! ‘¢ no-
mompio 0,5 M HCIL Chemical properties of element 105
in aqueous -solution: back extraction from triisooctyl
amine into 0,5 M HCI / Zimmermann H. P., -
ber M. K, Kratz J. V., Schidel M., Briichle W.,.
Schimpf E., Gregorich K. E., Tiirler A., Czerwinski K. R.,
Hannink N. J., Kadkhodayan B., Lee D. M., Nurmia M. J.,

. Hoffman D. C. // GSI—Prepr.— 1992.— Ne 26.— C. 1—19.
XUMLAZ LS. —Bara. - - ,

R PaspaGorana xpomaTtorpaud. anmapartypa, no3poJsiomas
M = fa, '3a BpeMs mopsiika 1 MHH BBLINOJHHTH c;fcnmo PafHOHYK-
aupos 22Ha(Ty/; 34 c) u *°*Ha(Tys C) Ha KOJOHKe,

cojiepxkauleit TPHH300KTHAAMHHE (Q), H3 p-pOB, cOAEpIKAILHX
12 )?l HCl+0,l())l M HF wmau 10 ;ﬂ Hgl.pll.u 9J1I0HpOBa- |

wist Ha mcmosnssosamm p-p, copepxwammit 05 M HCl u
0,01 M_HF.. eHO CPAaBHEHHE IOBEJICHHS IIPH 3JIOH-

X. 1992, v 16
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/{[{/(,é(_‘i ()/L(,[{,( 14 63009. Tepmopunamuuetume Gynxymn _105-ro - ane-'
. i g MEHTa B HEHTPanNsHOM M MOHM3OBAHHOM COCTORMMSX. Thermo-

( uw LéLC) dynamic functions of element 105 in neutral and ionized
states - /Pershina - V., Fricke B., lonova G. V. Johnson E.

//). Phys. Chem. .—1994 .—98 \Ne 5 .—C. 1482—1486

.— AHnrn. X R y ngils |

C ucnonb3oBaHMem MHOrokoHdurypau. meroaa [Aupaka—

Moka npu T-pax 273—4000 K paccuutansl sHTpOnMS, csobop-

_Has 3HEPrus MW _ 3HTanbnus Ans 105-ro anemeHTta — Hunbcbo-

# ‘pus_(ranns) B INEKTPOHHBIX koudurypaumax d’s’, d’sp w d's
45

Theaapm 105 , /90l

W AnA_ero momusosawworo coctosuus (). Obcyxaena
oueHKa 3uTanbnuu Cybnumauuu ANs metanaud. HunscGopus.
' : : : - B. ®. baibys
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120: 201807p Thermodynamic Functions of Element 105 in
[Neutral and Ionized States. Pershina, V.; Fricke, B.; Ionova, G.
V.; Johnson, E. (Theoretical Physics Department, University of |
Kassel, 3500 Kassel, Germany). J. Phys. Chem. 1994, 98(5), 1482-6 '
(Eng). The basic thermodn. functions, (entropy, free energy, and
enthalpy) for the element 105 (hahnium) in electronic configurations
ds?, dp, and d¢s! and for its +5 ionized state (5f14) were caled. as
functions of temp. The data are based on the calcns. of the
corresponding electronic states of element 105 by using the multicone

P figuration Dirac-Fock method. The sublimation enthalpy of meta'lic ‘
WM * hahnium was estd. as 10.24:0.4 oV, ; P T

Dl lemodi
s Al e ()
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132:55059 Structures and Stabilities for.
Halides and Oxides of Transactin Elements Rf, Db,
and Sg Calculated by Relativistic Effective Core.
Potenti Methods. Han, Young-Kyu; Son, Sang-
Kil; Choi, Yoon Jeong; Lee, Yoon Sup Department of
Chemistry and Center for Molecular Science, KAIST
Taejon 305-701, S. Korea J. Phys.
Chem. A, 103(45), 9109-9115 (English) 1999 The
ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db’
(element 105), and Sg (element 106) were calcd. at
t MP2, QCISD, CCSD, and CCSD(T) 1levels of theory
using one- and two-compone relativistic effective
core potentials. Spin-orbit effects are rather sm
geometries, harmonic vibrational frequencies,
charge distributions, overl populations, and dipole




moments, but considerable for atomization energie,
Electron correlations are necessary for any
accurate detn. of the mol. properties, in
particular for - the evaluation of atomization
energies. Th lengths of Sg compds. are!
consistently 1longer than those of the correspon
compds. by 0.04-0.06 A. The atomization energies!
for Sg compds. are slig smaller than those for the
corresponding W compds. due to spin-orbit and
correlation effects. The differences tend to|
increase with the no. of ox atoms in the compds.

Metal charges and dipole moments are larger for the!
compds. than for the W compds., implying that Sg 1s|
more ionic than W. T structures are calcd. to be,
more stable by about 2 kcal/mol than the Cdv for

TaC15, TaBr5, DbCl5, and DbBr5.
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132:55059 Structures and Stabilities for Halides
and Oxides of Transactin Elements Rf, Db, and Sg
Calculated by Relativistic Effective Core Potenti
Methods. Han, Young-Kyu; Son, Sang-Kil; Choi, Yoon
Jeong; Lee, Yoon Sup Department of Chemistry and
Center for Molecular Science, KAIST Taejon 305-701, S.
Korea J. Phys. Chem. A, 103(45), 9109-9115 (English)
1999 The ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db (element
105), and Sg (element 106) were calcd. at t MP2, QCISD,
CCSD, and CCSD(T) levels of theory using one- and two-
compone relativistic effective core potentials. Spin-
orbit effects are rather sm geometries, harmonic

C. 92000, 3%



vibrational frequencies, charge distributions, overl
populations, and dipole moments, but considerable for
atomization energie Electron correlations are necessary
for any accurate detn. of the mol. properties, in
particular for the evaluation of atomization energies.

Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig smaller
than those for the corresponding W compds. due to spin-
orbit and correlation effects. The differences tend to
increase with the no. of ox atoms in the compds. Metal
charges and dipole moments are larger for the compds. -
than for the W compds., implying that Sg is more ionic:
than W. T structures are calcd. to be more stable by
about 2 kcal/mol than the C4v for TaCl5, TaBr5, DbCl5,
and DbBr5. 4 :
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132:55059 Structures and Stabilities for Halides
and Oxides of Transactin Elements Rf, Db, and Sg
Calculated by Relativistic Effective Core Potenti
Methods. Han, Young-Kyu; Son, Sang-Kil; Choi, Yoon
Jeong; Lee, Yoon Sup Department of Chemistry and
Center for Molecular Science, KAIST Taejon 305-701, S.
Korea J. Phys. Chem. A, 103(45), 9109-9115 (English)
1999 The ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db (element.
105), and Sg (element 106) were calcd. at t MP2, QCISD,
CCSD, and CCSD(T) levels of theory using one- and two-

22600, 32



compone relativistic effective core potentials. Spiy—
orbit effects are rather sm geometries, harmonic
vibrational frequencies, charge distributions, overl
populations, and dipole moments, but considerable for
atomization energie Electron correlations are necessary
for any accurate detn. of the mol. pFoperties! in
particular for the evaluation of atomization energies.
Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig
smaller than those for the corresponding W compds.
due to spin-orbit and correlation effects. The
differences tend to increase with the no. of ox
atoms in the compds. Metal charges and dipole
moments are larger for the compds. than for the W
compds., implying that Sg is more ionic than W. :
structures are calcd. to be more stable by about 2
kcal/mol than the C4v for TaCl5, TaBr5, DbCl5, and

DbBr5.
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132:55059 Structures and Stabilities for Halides
and Oxides of Transactin Elements Rf, Db, and Sg
Calculated by Relativistic Effective Core Potenti
Methods. Han, Young-Kyu; Son, Sang-Kil; Choi, Yoon
Jeong; Lee, Yoon Sup Department of Chemistry and
Center for Molecular Science, KAIST Taejon 305-701, S.
Korea J. Phys. Chem. A, 103(45), 9109-9115 (English)
1999 The ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db (element
105), and Sg (element 106) were calcd. at t MP2, QCISD,
CcCSD, and CCSD(T) levels of theory using one- and two-
compone relativistic effective core potentials. Spin-

(P890, (32



orbit effects are rather sm geometries, harmonic
vibrational frequencies, charge distributions, overl
populations, and dipole moments, but considerable for
atomization energie Electron correlations are necessary
for any accurate detn. of the mol. properties, in
particular for the evaluation of atomization energies.

Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig smaller
than those for the corresponding W compds. due to spin-
orbit and correlation effects. The differences tend to
increase with the no. of ox atoms in the compds. Metal
charges and dipole moments are larger for the compds.
than for the W compds., implying that Sg is more ionic
than W. T structures are calcd. to be more stable by
about 2 kcal/mol than the C4v for TaCl5, TaBr5, DbCl5,

and DbBrS5. e
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132:55059 Structures and Stabilities for
Halides and Oxides of Transactin Elements Rf, Db,
and Sg Calculated by Relativistic Effective Core
Potenti Methods. Han, Young-Kyu; Son, Sang-
Kil; Choi, Yoon Jeong; Lee, Yoon Sup Department of
Chemistry and Center for Molecular Science, KAIST
Taejon 305-701, S. Korea Js Phys.
Chem. A, 103(45), 9109-9115 (English) 1999 The
ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db
(element 105), and Sg (element 106) were calcd. at
t MP2, QCISD, CCSD, and CCSD(T) 1levels of theory
using one- and two-compone relativistic effective
core potentials. Spin-orbit effects are rather sm
geometries, harmonic vibrational frequencies,
charge distributions, overl populations, and dipole
~moments, but considerable for ‘atomization energie




Electron correlations are necessary for any
accurate detn. of the mol. properties, in
particular for the evaluation of atomization
energies. Th lengths of Sg compds. are
consistently longer than those of the correspon
compds. by 0.04-0.06 A. The atomization energies
for Sg compds. are slig smaller than those for the
corresponding W compds. due to spin-orbit and
correlation effects. The differences tend to
increase with the no. of ox atoms in the compds.
Metal charges and dipole moments are larger for the
compds. than for the W compds., implying that Sg is
more ionic than W. T structures are calcd. to be
more stable by about 2 kcal/mol than the C4v for
TaCl5, TaBr5, DbCl5, and DbBrS5.



