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Hg
Is element 112  like?

Rn

Hg Rn

Very volatile Inert gas

Very low adsorption For quantitative adsorption
enthalpy on inert surface very low temperature
(quartz, PTFE) is needed

High adsorption enthalpy on Adsorption enthalpy 
some metals (Pd, Au, Pt, Cu...) on some metals is higher 

than on quartz

Chemical separation:

- in atomic state in gas flow

Adsorption:

- on metals due to forming intermetallic bonds or

- adsorption on quartz surface at low  temperature

Detection:
- Si detectors   (on SiO2 and metal surfaces )

- in gas phase



Physical and Adsorption Properties 
of Hg and Rn

Hg Rn

Melting point -38.87 oC -71 oC

Boiling point 356.58 oC -61.8 oC

Temper./1mm Hg 127oC -144.2 oC

∆Hads/quartz
(V.Pershina)

-26 kJ/mol -20 kJ/mol

Tads/quartz (exp.) ≤ - 150 oC ≤ -200 oC

Tads/Au (exp.) ≤ -150 oC
(R.Eichler)

Tads/Au,Pd,Pt (exp.) -?? oC <T< 200oC

> 100 oC
(S.Soverna)



Chemisorption of Hg on Au/or Pd surface

PIPS detectors 2x2 cm

Gas flow

Efficiency of Hg chemisorption in one chamber

Gas flow   500ml/min 1000ml/min

Detection temperature 25oC

Ar/Au 60% 40%

He/Au 95% 80%

He/Pd 95% 80%

Detection temperature -30oC

He/Au 50%



Adsorption of Hg, Rn and Element 112

-115<+12+115Tads, oC

(R. Eichler)( this work)(S. Soverna)Ref.

-36 -55<∆Hads<-38-114 (exp)

-35.4-45 (B. Eichler)- 92(calc)∆Hads, kJ/mol

Rn112HgAu surface

R. EichlerB. Eichlerthis workRef.

-181-167(calc)<-150Tads, oC

<-27(exp)

-20 (V.P.)-23-26
(V.Pershina)

(calc)∆Hads, kJ/mol

Rn112HgQuartz surface



Thermochromatographic experiments with Hg

Pt(α,xn)195,197Hg    U200 cyclotron (Dubna) Eα=35 MeV
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Chemical Identification of Element 112

Nuclear reaction: 238U(48Ca, 3n)
14.11-10.12.2001 / U-400 FLNR / Dubna



Ar/CH4 – 90/10

Apha- and SF spectra in ionization chamber



Registered SF events in ionization chamber



8:00-16:00
13.11.2001 16:00-24:00

00:00-8:00
8:00-16:00

14.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

15.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

16.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

17.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

18.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

19.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

20.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

21.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

22.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

23.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

24.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

25.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

26.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

27.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

28.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

29.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

30.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

01.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

02.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

Beam 
dose

Beam Gas 
flow

Events

03.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

04.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

05.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

06.11.2001 16:00-24:00
00:00-8:00
8:00-16:00

07.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

08.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

09.12.2001 16:00-24:00
00:00-8:00
8:00-16:00

10.12.2001 16:00-24:00
00:00-8:00

0.5*1018

1.0*1018

1.6*1018

2.2*1018

2.6*1018

3.1*1018

3.5*1018

He-250
Ar-250
CH4-50

He-500
Ar-500
CH4-100

He-250
Ar-250
CH4-50

He-500
Ar-500
CH4-100

He-1000
Ar-1000
CH4-100

14.11/00:39/112-2.011
1248ch+3n(t/N)
(0/163, 8/22, 10/57)

25.11/18:48/112-17.053
923ch+3n(t/N)
(0/75, 10.5/15, 122/3)

27.11/16:39/112-18.035
933ch+1n(t/N)
(24.5/172)

30.11/03:59/112-20.014
1308ch+1n(t/N)
(12/129)

02.12/04:29/112-22.040
936ch+1n(t/N)
(3.5/89)

07.12/05:40/112-31.024
967ch+1n(t/N)
(80/41)
07.12/20:47/112-31.074
962ch+2n(t/N)
(0/130, 6.5/20)

08.12/12:10/112-32.003
1396ch+1n(t/N)
(0/123)



Outlook:

• Next experiment with element 112 using 

cryo detector (like COLD)

• Comparative study of Hg, Rn and element 

112

• Experiments with alpha-decaying isotopes

• Rn background problem - chemical 

separator

• More beam intensity, more efficiency

• Chemistry and detection in vacuum


