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Adsorption of elements 112 and 114 on inert surfaces J. Chem. Phys. 128, 024707 (2008)

TABLE VI. Radii of the maximum charge density of the np,» AOs, R..(np)») (in a.u.), van der Waals radii

R.,qw (in a.u.), polarizabilities @ {in a.u.), and adsorption enthalpies —AH 4 (in kJ/mol) of group 14 elements on
inert surfaces.

Radius Si Ge Sn Pb 114

Ropa(npin) 2.174 2471 2.251
Riaw 3.968" 4.062° 3.94°

3.82°
a 36.31 45.89 29.52¢
—AH 4, (quartz) 24.57 L 27.34 20.97

_AH,,, (ice) . 23.65 26.20 20.20
_AH,, (Tefion) 1222 13.65 10.41

“Reference 26.
®This work via correlation (Fig. 5).

‘Reference 35.

dCormected for the difference with experiment for Pb.
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Vacuumchromatography of elemental Pb
IVAC 2009

21Ac>>>211Ph
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Vacuum chromatography of elemental Pb
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Chemistry of Transactinides

1 2 3 45 6 7 8 9 101112 13 14 1516 17 18
H He
Li Be B N O F Ne
NaMg Al P S Cl Ar
K CaSc Mn FeCo Ni Cu/n GaGe As Se Br Kr
Rb Sr Y Tc RuRh Pd Ag In SbTe | Xe

CsBala* Re Ir Pt Au Tl Bi Po At Rn

Fr RaAc** Bh Hs Mt Ds Rg112113 \115116 118

Closed shell atoms?7??
. Ce PrNdPmMSmEuGdTh Dy Ho Er TmYb Lu

+ ThPa U NpPuAmCm Bk Cf EsFm MdNo Lr
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Thermochromatography with SHE

Getter Pump

OO0O0O0O0O0 l/l
~

Recoil-
Aerosol filter 7 chamber
+ getter 73

Gas flow l
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Hg and Rn ?
Deposition of **>Hg and along COLD

142Nd(48Ca’5n)185Hg
admixture "&Nd (50ug/cm?)
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The Observation of 22°Cn @ FLNR
2006/2007

Reported at FLNR:

Oganessian et al. 2004

Confirmed 114 and 116 discovery. Observed In Chemistry:

287114 242Py (#8Ca, 3n) 287114

0.51s 6.21018 48Ca during eff. 32 days
10.02 MeV (8 weeks absolute)

283112 | 283112 283112 | 283112 | 283112

9.38 MeV 9.47 MeV 9.52 MeV 9.35 MeV 9.52 MeV

279DS 279DS 279DS 279DS 279DS 279DS

0.18 s 7. 0.592 s 7. 0.536 s 1. 0.072 s 1. 0.773 s 7. 0.088 s

SF(>90%) SF SF SF SF SF
205 MeV 108+123 MeV § 127+105 MeV 112+n.d. MeVl 85+12 MeV 94+51 MeV

—~
NR =5E-2 R. Eichler CHE, Mainz October 2009




Experiment

Results

Simulation
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The Adsorption on Gold

/.\
Ell2calc

.52+ _ kJ/mol b E
Rn ;
M _ ———u E112 |

Gas _ 180

B. Eichler 1985
B. Eichler 2003
V. Pershina et al. 2005/08
R. Eichler et al. 2002
R. Eichler et al. 2002

Result was used to improve the prediction models.
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The Observation @ FLNR 2001-2004

248Cm (4Ca,2n)

2pu(*Ca,3n) -

Confimed LBNL
10.02 MeV —

283112

228U(48Ca,3n) 9.5: | Confimed GS|
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Preliminary Results with Element 114
Dubna 2007

242py (*8Ca, 3n) 267114 = ***Pu y (*°Ca, 3-4n) 259299114

3.1¢1018 48Ca during 16 days 3.2 +1018 48Ca during 16 days

287114 288114

10.04 MeV 9.95 MeV

No=1.5E-3 Deti
Ng=1.1E-2
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Preliminary Results
Dubna 2007/2008

242py (48Ca, 3n) 287114 == 2**Pu (*8Ca, 3-4n) 288-289114

3.1+10%8 48Ca during 16 days 1.43+101° 48Ca during 51 days

287114 288114

10.04 MeV 9.95 MeV

284112 | 284112 285112

7. 0.109s | t: 0.104 s
SF 62+n.d. |SF 108+n.d. 9.20 MeV

281Dg

T 0.242 s 7. 3.38S
SF 114+103 SF 106+44

D. Wittwer et al. Gas Phase Chemical Studies of Superheavy Elements N.=1.8E-3
Using the Dubna Gas-filled Recoil Separator- Stopping Range Determination. R :
NIM B 2009 accepted R. Eichler CHE, Mainz October 2009




Preliminary results (2007/2008)

(-124°C)
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Kinetic model of linear
gas adsorption chromatography

Zvara, |., Radiochim. Acta 38, 95 (1985).

Frenkel-type adsorption Kinetics: gas transport through tubes:

1,= 1, *eXp(-AH_4./RT) laminar flow, kinetic gas theory
phonon frequency of the surface

material : 1, N AH N

ads

/ \ for short-lived isotopes

diffusion in the carrier gas radioactive decay: t,,,/In(2)
Gilliland eqn. else: tep
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Kinetic model of linear
gas adsorption chromatography

1E7 4=
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Results (2007/2008)

Pb
~1000°C

50

(-21°C)
¥ (-28°C)
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Summary chemisty results (2007)
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Preliminary results (2007/2008)

Experiments a + b (chains 1+2+3)

-34*>4 ,, kd/mol (95%c.i.)

60
AH_, "'(114), kd/mol

R. Eichler et al. Radiochimica Acta 2009 resubmitted
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114 (same £ 1Det. pair)
114 (jumping 15 Det)
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Dubna 2009

242py, 243Am 48Ca Getter Pump

1.5 um Rh backing (no Ti)
\ Buffer "t %

Recoil-
Aerosol filter | chamber
+ getter

RT Au —filter
and heated to 100°C

Gas flow

coLD £

Rebuilt irradiation channel and the COLD arrangement

decreased the transport time to 0.8 s.
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Results (2007-2009)

] ()18 48 i
242Py (48Ca, 3n) 287114 €3.4*10184¢ 2700 during 19 days

T(AU)=10-15°C 283Cn
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Preliminary results (2009)

dx = 28 mm

48Ca
600-800 pnA

230 MeV/ dE =70 MeV (only Ar no He)

Q =150 J/s

VAr = 1.9 I/min

—->AT = 600-800 K
- factor of ~3 more range for products
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Dubna 2009

Target on 1.7 um Rh backing Target on 1.5 um Ti backing
3*101848Ca 1*101848Ca

J‘.

Target on 1\.7 um Rh backing
6*101848Cq
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