| JOURNAL OF CHROMATOGRAPHY gz

]f‘PAPER ELECTROPHORESIS IN THE STUDY OF TH]:_," S
' CHEMICAL EFFECTS PRODUCED DURING .
- 8 DECAY OF ®Te TO 21 |

s K SHUKLA M. BACI—IER AND ] 1> ADLorF L

Centre de_Rechemhes Nualéawes, Déj)artemem de Chimie Nucléawe, S
: : , Stmsbourg-Cmnenbourg, Bas-ka (I“wmca) ‘

(Recewed June 2oth 1962)

j;"f’132Te (777 h)—1321 (z 30 h) is an. 1dea1 systern for the study of the chechal conse-" &
::quences .of 8- decay’ It has already been investigated by several authors1 2 by solvent-{ k)
-f‘;f'extra.ctlon and . pr901p1tat10n expenments broadly 1nvolv1ng the followmg ‘steps:. -
2 (x) add1t10n of macroquantltles of iodine in its several oxidation states tothe solution : .
vof 13¥Te in 0.1’ N . HNOg and: allowmg the mv{tures to stand for 16'h for the growth of i
3?{"321‘, (2) separatlon and punﬁcatlon of the carriers.and (3)° deterrnmatlon of the radio-
Ef{act1v1ty of each. fraction. The “presence of strong. o‘ud"mg agents, IO,,— and 10,
"as carriers during the growth of iodine is unde&rablel Se‘ ondly; even in ‘the" rnost“!ff."
{;tecent method’ recommended for. mllkmg 1321 from: 132Te, a contamination. of 0.1 ,ug ‘of
-.}ﬁstable tellurium ‘per. rrulhhter of. the product solution and §-10—2 % ‘of radmactlve;-"{j
l]tellumum Thas been, reported3 The presence of tellurlum is: not desu'able when iodine -
“is‘'meant for chmcal purposes..In view of. these: problems ‘we were led to. search foran'.-
{{falternatlve method for the separatmn of the different oxidation states of iodine: frorn
.'one-another without use of carriers and also from those’ of tellunum ‘The present paper. :
ff;reports the fea51b111ty of paper electrophore31s for- thls ‘purpose. “This technique-has ',
fi{'[already been ‘applied to the study of the products of the Szﬂard—Chalmers reactlon
“in. varlous compounds“‘7 1 SRR I EE S i

I:}sPERIMENTAL

1817 and 132’1‘e solutlons used in these studles were supphed by C E. A (Saclay, France)
.:"‘For low’ voltage electrophore51s the usual glass plate. technlque ‘described by
L. DERER AND, WARDS was employed ngh-voltage electrophore51s was: carned out
by the: method and with the apparatus descmbed by GRoss9 Arches No 302 paper
strlps were. used for the separatlons
3‘[’1‘he position’ of ‘the! ions on the. 1nact1ve electrophoregrams was located by the L
help of ‘suitable : reagents Radloelectrophoregrams ‘were: scanned by the I‘neseke;
Hoepfner I‘I—I 452 automatlc scanner ST N el e '
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that the periodate ion gives more than one spot with a comet extending up to the
distance moved by iodate under the same conditions. This behaviour of periodate thus
hampers the complete separation of iodate and periodate and will complicate the
study of the system which interests us with two more ions, namely, tellurite and

tellurate. We therefore thought it of interest to investigate first of all the cause of
this behaviour of periodate ions and subsequently to develop a method to avoid its
many spots and the comet.

(1) Paper clectrophoresis of peviodate ton

Periodate ion is an energetic oxidising agent in an acid medium. Its oxidising action
becomes, however, mild and selective in an alkaline medium?2. The results of our
preliminary experiments with low-voltage electrophoresis showed that even in N
NaOH 10,— gives two spots, one at the point of application and the other at the
distance traversed by iodate under the same conditions, with a comet in between.
This showed that during electrophoresis the periodate ion is partially reduced: to
iodate ion. In order to verify whether this reduction resulted from the cellulose:of
the paper as has already been suggested!?, we carried out the electrophoresis of
periodate ion, in N NaOH, on Whatman GF/A glass-paper strips and on 'plaster'df
Paris plates. 'Electrophoregrams similar to those obtained on cellulose paper were
again obtained. The possibility of the cellulose being responsible for the reduction
of periodate during electrophoresis was thus eliminated. The other factors that could
reduce 10,~ were the heat genera.ted during electrophore51s and the long duration
of the eﬂcpenment Periodate ions are known to decompose under the action of heat
and by aging in solution!?, When we eliminated these two factors by using the high-
voltage electrophoresis apparatus of GRoss where arrangements for cooling the paper .
strip had been made and the time of run of the experiment was reduced to about
one-fifth of that necessary for low-voltage electrophoresis, the whole of periodate;
applied ‘as 13110,~ or as inactive periodate, remained at the point of application
(Fig. 1). Similar electrophoregrams were' obtained when the concentratlon of the
electrolyte was varied:in the range 0.01-x.0 N NaOH. ‘ :

When sodium chloride solution was used as electrolyte for hxgh-voltage electro-
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: . Fig. 1. High-voltage eleCtrbphbre.gram (1250 V, 15 rriin; N N'a,OH) of 13110,~ on 4 cm’ wide PaPéi'i g
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FJg 2. H:gh-voltage electrophoregram (1250 V 15 min; N NaOH) of 11~ 13110,~ and 11O~
: .+ on 4 cm wide paper S ‘

Pphoresis, periodate ion remained at the startlng point for concentrations lower than
0.5.V. In hlgher concentrations, and specially in 1.0 NV NaCl, electrophores1s showed
‘a falnt anionic comet w1th its ~origin’ at the point of apphcatlon where the _major
portlon of the IO4—' lay

(2) Seybamtwn of zodzdc, wdate ami yberzodate

I‘Jgs 2 and 3 show the typ1ca1 electrophorcgrams obtamed for 181]~, 181JO - and
13110 ,~ applied to the same strlp “These ions could be separated very well by using
sodium hydroxide as electrolyte in the range 0.0I to 1.0 N. In lower concentratlons
of the electrolyte the bands were somewhat wider but thev ‘were still far apart.

‘( 3) \) ej’amézon of todide, todate ami periodate from tellurzte and tellurate

The results of GRAssINI AND LEDERER!M indicate that in 0.1 NNaOH, tellurate and per-
iodate, and tellurite and iodate have electrophoretic mobilities of the same order.
‘We found that increase in concentration of the electrolyte does not improve the
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Fxg 3 I—ngh-voltage electrephoregmm (800 V, 30 min; ‘N Na.OH) of 1311— 1"1103 -and 1%10,~ on
4 cm wide glass pa,per ‘ : ; Ce
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T1g 4. Low-voltage clectrophoregram (300 V, 1 h; N/z NaCl) of alkaline solution of 132TeO,2~
in ra.dxoactxve equilibrium with 132], on 2.7 cm wide paper. ——— after electrophoresis; — — — = =
after 24 h.

separa.tlon of these two groups of ions. Electrophoresis in ammonium carbonate
solution also does not show prormuise of their separation!?. We attempted a separatlon
by using sodium and potassium chloride solutions. Figs. 4 and 5 show the separations
obtained with low- and hlgh-voltage electrophoresis respectively. In low—voltage
electrophoresis, periodate ion is reduced and moves as iodate while tellurate remains
at the point of application. Therefore low-voltage electrophoresis can be used to
‘separate tellurite, tellurate, (penodate -+ iodate), and ijodide. In high-voltage elec-
trophoresis, as we have already mentioned, periodate remains at the point of apph-
cation. ngh-voltage electrophoresis in sodium or potassium chloride (< 0.5 N) can
therefore give the separation of tellurite, iodide, iodate and penodate in solution.
It does not permit the separation of tellurate from periodate and is therefore not

suitable for the study of the chemical effects of 8 decay when the startlng substance
is tellurate.

t
Sturt

30 cm
F1g ngh-voltage electrophoregram (3000 V, 15 min; N/2 NaCl) of alkaline solution of (lazTeO 2=
-+ l“"TeO 4%7) in radioactive cquilibrium with 1321, on 2.7 cm wide paper. — after elcctropho-

resis; — — — — - after 24 h. ' :
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 SUMMARY

The low-voltage and high-voltage paper electrophoretic behaviour of iodide, iodate,

periodate, tellurite and tellurate ions has been studied in sodium hydroxide and
sodium chlonde solutions’ used as electrolyte Iodide, iodate and penodate can be very‘
well separated in 0.01-1.0'N NaOH or in sodium chloride solutions of concentration
less than 0.5 N. Simultaneous 'separation of iodide, iodate. periodate, tellurite and
tellurate could not be realised. One could, however, obtain the following separations:
tellurate, tellurite, (iodate - periodate), and iodide in NaCl by low-voltage elec-
trophoresis, periodate, tellurite, iodate and iodide by hlgh-voltage electrophoresis
in sodium chloride (<< 0.5 N).
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