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Of-line chemical —
Separation of 268Db recoiling atoms
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EXPERIMENT SCHEME
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Chemical Separation of 2°8Db- 2011

o 48Ca + 243Am

2005 2011

243Am (mg cm-2) 1.2 0.5

Etransm. 0.9 0.4
K(Db/AC)sep. -=- 104-105

K(Db/AcC)chem. 104 104






Lanthanum fluoride radiochemical separation flow chart (4 h)

7.5ml 8 M HNO;
175Hf, 92mNb, 177Ta (1 kBq)

La(NO3);(0.7mgLa) —

0.5ml 1 M HCl ———»|

O5m1IMHF —
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Elute Group 4 elements
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!
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of group 4 and 5 elements
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v
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—» Remove copper

v
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Extraction radiochemical separation flow chart (4-5 h)

7.5ml 8 M HNO,
175Hf, 92nNb, 177Ta (1 kBq)

La(NO,); (0.7 mg La)

NH,OH

0.2ml 9 M HCI

6-8 M HCI
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8 M HF Elute Group 5 elements
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Poster presentation by Gospodin Bozhikov
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Results

Tirrad J Separation | Ey/Ep,+ | Group Treg L

hr n (EOB) (total)
(MeV) hr

1| 45 6.0-107 LaF, 10/70+0 5 6h20m 496
2| 44 | 6.1-10v | LaF, 240
3| 41 5.7-10%7 LaF, 3/40+2 5 70h45m 480

6.6:107 30/20+1 4 37 hr
4| 46 LaF,

15/5+1 4 74 h 20m 430

5| 48 | 77107 |  LaF, 240
6| 45 4.0-107 LaF, 20/20 + 2 4 12 hr 760
7| 47 6.7-101/ Extr.C 15/3 + 2 4 18 hr 720
8 | 46 7.1-10%7 Extr.C --- 240
9| 21 3.3-107 Extr.C -~ 240




20 2.6:10%/ ExtrC | 25/10+2 4 65 h 30 m 648
44 6.5-10%7 Extr.C --- 240
22 3.0-10%7 Extr.C -~ 240
48 5.5-1017 Extr.C --- 240
43 | 5.4-10Y Extr.C 240
17| 47 6.1-1017 Extr.C --- 240
18 | 47 3.4-1017 Extr.C -~ 240
19| 24 | 33107 | Extr.C | 57/ +1 5 36hr |254
49r—->5
3 8.9- 1018 g |79




DGFRS | DGFRS | DGFRS | Chemistry | Chemustry | Chemustry | Chemustry q
[(2003) | IQ0ML) | sum | 1(2004) | [(2005) | MIQ2011) |  sum i
3 18 21 [5 \ 3 28 49
19 9 8 1 13 13 46
167" | 30% | 8% | 325 18", 3T 27 +§ 2747,
° 857 6075,
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Anion-exchange behavior of Db in 14 M HF

1702 cycles of anion-exchange experiments
=1st effluent of 14 M HF: 6 o events

=2nd effluent of 6 M HNO,/0.015 M HF: 4 o events
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CHEMISTRY of ELEMENT 113

113 - 7s?27p, ,, — less reactive
and more volatile than TL

=aH_ 4. (Au): Tl = 240 kJ/mol (S.Konig)
113 = 158.6 (V. Pershina)

- AH_, (inert surf) = 14 kJ/mol



Sublimation enthalpy
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Chemistry of the Element 113
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CHEMISTRY OF THE 113 ELEMENT

Target (**Am;
=1.0 mg/cm?)

16 pairs

He/Ar (70/30) 2 L/min






16 pairs of gold covered detectors




48Ca + 243Am

243Am- target - 1,1 mg cm= ("Nd -30 pg cm™)

48Ca Eus00 =273 MeV, E_ 4 target = 248 MeV
| ~10 epA

Irradiation 24.03.2010 - 14.04.2010

] 4.7-1018

Gas flowrate 2 L'min?t

28



Relative activity, %

Hg-185 DISTRIBUTION

Am-target [
B Ca48Am01.000 - start

[ Ca48Am07.007 - integral 1.1x10"°

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Detector #

29



350 000 - Hg-185
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Sum Alpha Am-target I beam-on

| Integral 1.2E+18
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(@oam + 5C) —> e (Foam +oc3) 2> s
Oy a,

10.46 MeV
284 87 ms 284
o 113 o 113
10.00 MeV
0.48s
9.75 MeV 9.387 MeV
36s Bot. 3
(X,4 a’4
9.71 MeV 9.504MeV
272 0.72s Top 3 272 0.313s
s Bh s Bh
~ 9.02MeV 9.098 MeV
98s 15.72 s
SF SF
TKE = 205(5) MeV 99.9 + 81.1 MeV
16 h 9.05h
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Thermochromatography of SHE
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Sum spectrum 2*3Am +48Ca
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w | TR0 T=31°C
Rg
0 9.692 MeV

Top. 0

9.55 MeV
1.62s

Bot. 0

/ 9.03 MeV

Det. 8b/9t . . .
gtransp * edeposition * edet * €GridTransmiss

T=5°C 05 * 0.95 * 0.567(a-SF)* 0.8

SF

Total efficiency 284113: 0.22 (N, , = 7))
108 h
97 + 21 MeV
Nalfa2 Nalfa3 Nalfa4 NSF
240 286 21208 7

Nrindom™~0.002



48Ca + 299Bk

Target 249Bk (0.5 mg-cm-?)
"tNd - (30 ug-cm)
“8Ca Eig. target = 249 MeV
[~9ecuA

Irradiation: - 18.04.2010 — 31.05.2010;
target | - 3.5 1018 ; target Il - 5.6 1018

9.1-1018

36



CHEMISTRY OF THE 113 ELEMENT

Target (¥ Bk;
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Counts / 5 keV
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a). Cumulative alpha spectrum from 16 pairs of detectors
c). Cumulative alpha spectrum from 8t" pair of detectors
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b). Cumulative spectrum of fission fragments from 16 pairs of detectors
d). Cumulative spectrum of fission fragments from 8t pair of detectors
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112 ms
45 ms
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50 - Bk-target Il I Exp Hg-185 -

I Sim Hg
Exp At-209

Yield, %

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Det #

The deposition of 18°Hg compared to the deposition of 20°At in the
isothermal detector array at 0°C together with Monte-Carlo simulation

of the depositions.
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Mendeleev periodic table of the elements (2011)
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