








First information about chemical properties of element 102 was pro-

1/ x/

bably obtained in papelj . The paper dealt with the study of chemi-

cal properties of element 104- Kurchatovium. In spontaneously fissioning

products obtained from the bombardment of 2Py with 22 Ne along with

0
104 there is an isotope of element 102 with mass number 256, Ty =6+2 sec/ 3/ .
( This nuclide is mainly alpha-active, however, in about 1/ 150 of events

/

it undergoes spontaneous fission 4 ). The counting rate of fission frag-
ments of nuclides 2%°104 and 2*%102 is approximately the same in the in-
teraction products: one event per several hours of bombardment. In exg

riments on chemical properties of kurchatovium the molecules of the chlo-
ride of 2% 104 were transported by a gas siream to the fission fragment
detectors through a 4-meter-long tube and an adsorbing filter, which ad-

sorbed, as was shown, chlorides of elements of group I (curium and
californium),

Fission fragments of %102 nuclei were not registered by these ¢

tectors. The chloride of element 102 was supposed to be adsorbed as
well, since according to predictions available this element should be an
"actinide"/ 5/ or a " curide"/ 6/ .

In principle, the . sence of the tracks in the ¢ »actor could be due
to a great volatility of the chloride of element 102 (half-life is about 6 sec,
while the couting time is about 0.7 sec). One could not make final con-
clusions about chemical properties of the new element without excludi
this possibility.

'Hence, the question whether element 102 is analogous to the ele-

ments of group Il or is significantly different fr them was not w  bi-
lously answered.
x/ r] 13/ . . ) . .
Pape informing about the discovery and the study of chemi

properti  of nobelium appeared erroneot  14,3,9,15,16,17/









Results and Discussion

The distribution of the given isotope along ‘the gas duct which is
established in a prolenged experiment is resulted from a number of pro-
cesses, It depends upon the kinetics of the chlorination reaction, mass
transfer from the gas flow to the surface of the walls, adsorption and
desorption of chloride molecules, the formation and precipita 1 of aero-
sol particles, chemical interaction between molecules and the surface of

the walls and so on,

The main role probably belongs to the adsorption of molecules on

the surface of the conduit wa115/7’1o/

. It slows down the speed of trans-
portation along the duct of the molecules of the component adsorbed as
compared with tt of the inert gas, This phenomenon is known to be
used in gas chromatography,

It took about 0,2 sec for the gas stream to pass from the target
to the chemical filter or to the condensing trap. Under the conditions in
the case (Table 1) isotopes of elements forming comparatively volatile
chlorides ( Sa , Nb , Zr , Hf kurchatovium) pass this distance for 0.4 sec,
i,e, without any significant delay, and are accumulated only in the chemi-
cally active filter (6) or in the trap (7) (Fig. 1). { Chemical filtration was
based on chemical sorption with sodium chloride). At the same tire iso-
topes of elements forning less volatile chlorides (Na , Sc¢ , lanthanides,

Cm, Cf )} were by 98-99% adsorbed on the surface of the tube and
in the filter/ 1.7/ in up to 70-hour-long experiments,

The study of the distribution of the chlorides of this group between
the tube and the filter indicated that their behaviour is still somewhat dif-
ferent, (c.f, Table 2),

Condensation and adsorption processes occur due to the same
molecular forces, Therefore the relationship between the adsorption heats
for different compounds is in the first approximation close to that betv 1
heats of evaporation or boiling temperatures, This is the reason for tl
correspondence between adsorption behaviour and volatility of chlorides,

The results obtained in the study of element 102 are given in

Table 1, The number of atoms of each isotope found in the tube is take






2) The chloride of element 102 is close to chlorides of Tb,CI andF, as far
as its volatility ( adsorbability on the surface of solids) is concerned.
3) There was a high degree of separation of element 104 from spon-

PR 56
taneously fissioning 2

1 . . . .
of 2%° 104 / due to a sharp difference in the volatility of their chlorides.

102 in the experiments on chemical identification
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