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CHEMICAL IDENTIFICATION OF ELEMENT 106
BY THERMOCHROMATOGRAPHIC METHOD

S.N.Timokhin, A.B.Yakushev, Xu Honggui,
V.P.Perelygin, [.Zvara

For the first time the chemical identification of element 106 has been accomp-
lished. Im comparative gas thermochromatographic studies of (oxo)chlorides of
element 106 and of tungsten, reproducible groups of tracks of fission fragments
from s.f. of 262106 were observed in a temperature region of 150—250 °C. This
provides evidence that the element 106 oxochloride is similar to the tungsten
compound. Elements 104, 105 and actinoids do not yield volatile compounds
under the particular experimental conditions.

The investigation has been performed at the Flerov Laboratory of Nuclear
Reactions, JINR.

Xumnueckas uaeHTauKkanus snemesta 106
TEPMOXPOMATOrpaHYECKHM METOLOM

C.H.TumoxuH u ap.

Bnepsbie 6bu1a BoinoMHEHa XUMHUecKas uaeHTUdMKALMS nemenTa 106. B
CPABHMTENIBHBIX TEPMOXPOMATOrPaPUUECKHX IKCIIEPUMEHTAX C (OKCH) XAOPH-
aamu snementa 106 v sonbdpama Haba0AAIN BOCNPOMIBOAMMBIE 30HBI TPEKOB
OCKOJIKOB CHOHTAHHOIO AesieHus dnemenTta 106 B uuTepsane Ttemneparyp
150—250 °C. 310 cy KUT AOKAZATENLCTBOM TOMY, YTO OKCHXJIOPHJL INEMEHTA
106 nonoGex axanorvuHoMy CoeaMHEHKIO BObdpama. IneMenTbi 104, 105 u
AKTMHOM[IbI HE AAIOT NETYUMX COEMHEHHI NPH AAHHBIX FKCTIEPUMEHTANbHbIX
yCoBUSIX.

Pa6ota semonnena B Jla6opatopum saneprbix peaxumit um.I.H.daeposa
OUSH.

As an expected transition metal of group VI of the Periodic System, ele-
ment 106 must form volatile chloride(s) and oxochloride(s). In experiments
with isotopes of tungsten [1] we found a chemical system for selective
separation of an oxochloride of W from Ln, Hf and Ta, which would serve
the title goal.

Element 106 was produced at the U-400 cyclotron through the reaction

130(94 MeV) + 249Cf = 263106 = 4n.
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Fig.1

For 263106 a cross section of 0.4 at 94 MeV for the s.f. branch and T,y of
0.9 s were reported [2]. The target contained 1.0 mg/ cm? of radiochemi-

cally very pure 24°Cf. The '30 beam intensity was about 3-10'2 pps. A sche-
matic of our gas chromatographic equipment is shown in Fig.1.

The thermalized reciols were injected into a quartz thermochromato-
graphic column with 1 I/min argon gas. As chemical reagents we used air
(0.2 1/min) saturated with SOCIl, (20 mmHg) vapors. The nuclide 253106
was registered through its s.f. events — the surface of the column itself ser-
ved as the track detector of fission fragments.

In two experiments we put a quartz wool filter in the start zone (Fig.1,
oven). No fission fragment tracks were found in the column. In subsequent
two experiments such a filter was absent. This time, reproducible zones of
tracks of fission fragments were observed in a temperature region of
150—250 °C (Fig.2), close to the deposition temperature of the 16-s
166y ! [1]. Then s.f. events during a 20-h bombardment and nineteen
events in a 32-h one were registered in this region; in 3 and 6 cases, respec-
tively, both fission fragments from an event were detected (see «black»
events in Fig.2).

Essentially no tracks were found in the start zone and outside the indi-
cated region of the thermal gradient. At the same time, various a-active acti-
noid isotopes (252'25 4Fm, 253'2‘54Es, 248Cf) produced in the «transfers
reactions were seen mostly in the start zone (= 99%), i.e. the 106/An sepa-
ration was as required.

The yields of 252Fm, 26Fm and 2 Md and recoiling from the particu-
lar target versus energy were measured for 91 to 104 MeV 30 ions using
catcher foils and direct counting of relatively long a-active and s.f. nuclides.

The results are summarized in the Table. Our yields for the 252’256Fm drop
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Table. Production cross sections for 252256Fm and 2*¢Md (in ub)

91MeV 94 MeV 97 MeV 104 MeV

Lee (LBL): | P%pq 610 — 1910 2400

B rm 0.11 — 1.2 1.5

Bomd 0.07 - 0.69 0.19
Sagaidak Borm — 0.002 0.02 0.02
(FLNR): M4 — 0.02 0.2 0.2
Thiswork | *py +6qqg  107¢ 107* 0.02 0.02
(FLNR): 5em 210" 07:03 3+4 36+ 4

sharply with the energy decreasing from 97 to 91 MeV. In the Table, the
cross sections from D.Lee et al. [3 ] and R.Sagaidak et al. [4 ] are also given.
The results of various authors in the Table cannot be directly compared
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because the transfer reaction products have broad angular and projected
range distributions, hence the recoil yield depends on the thickness of the
target, which was not the same in the cited studies. The data need a separate
evaluation.

We also made two 3-h bombardments at 94 MeV, in which the reaction
products were carried by inert gas and deposited in a cold column. No fis-
sion events were detected in the column: i.e., the total yield of «background»
s.f. activities with Z < 106 and half-lives longer than some 0.1 s does not ex-
ceed the yield of element 106.

Our data seem to confirm the formation of an element 106 oxochloride
similar in properties to the tungsten compound. One should bear in mind

176W that has a half-life of 2.5 h, and due to this it is deposited at much
lower temperature than a 0.9 s tungsten activity would be. Unfortunately

there is no way to produce 166w or even shorter tungsten isotopes simul-
taneously with element 106.
In the first two «unsuccessful» experiments, obviosly, the retention time

on the filter exceeded T, 2 of 263106, Longer retention on filters was obser-

ved earlier also for elements of groups IV and V.

Thus, for the first time the chemical identification of element 106 was
accomplished. Both the experiments with Hf and Ta and our earlier studies
of clements 104 and 105 in very similar chemical systems exclude the
possibility that the latter two transactinoid elements might be responsible
for the observed fission events.
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