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‘,‘:‘lssTe (77.7 Ii)-1,321. ,(2.30 h))is an ideal system for the study of the chemic’al &rise+ :‘, 
” ,. ,-‘i “. 

‘., 
-.iquerices of j? deoayf . It has already’been investigated by’scveral authors!!, Z by’solvent : ,:,_ 
‘_ “extraction; .and : precipitation ‘experiments,, broadly .: involving ,,. t,he” -folld~mg ‘. &e~i,; ,,:, 

,.;:,(I) ‘addition ‘of macrojuantities, of .iodine in,itsseveral oxidatio,fi states to:th:e: solution ‘:, 
.,Yof !j~~e! in. o;r:‘N.,HNO, ~,arid.~&lotiing the, mixtures’&, standfor 16% f,or thk,‘gro~tith$f /‘,;( 
:::?$sI; :(2)‘ separaticti~‘aiid purifidatiol~ :of ‘the carri,&s atid: (1;)‘. detd&iinati& of the ‘radio-’ 
;’ activity, of,,‘cach .fraction. <The’ jnG&ce, of: ,~stron~,,dxid~~~~~~.‘a~~~ts, :I~3~~~and~~,0,\~ ““, 
.,$ ~~&i$rie,f~ duririg;the ,gro$th ‘of,,:iodine ,:i’s’.~~desiya~lbr;jSecondlyl.. even in the ;most ‘i ” 

:,.‘re,&nt methodrecommended:for milking:1321 from;- 132T& &,&o’&&&jna~ion ,‘&f 0.i ,~&:‘~f” ,:,: 
,’ 

; stable’ tellurium ‘per. milliliter. of the product solution_:,and 5 9 10-3 O/~ .‘of ra,dioacti,Ge’,,“[ : 

‘tellurium ,li&s:.been. reported”, The. .presence :f~t,ellurium~ is::,no.t” desirable .when .iodine ,’ 

‘%meant for clinical purposes. ..In vieti,of these :problems, .‘;we ‘tier< led to .search;.for. an .;’ ,. 
~&lterriati& ,method for the ‘separation of ,the’.‘different :oxidation states .of iodine t.fro&;?. 
;y. one;anot,her without ,use of ‘carriers ‘and: ,al,so from thosc”of.,t&$,im~ The’~l&&t pa&r* ‘,I 
~.&$ods .the:‘feasibility ‘cf. paijer electrophoresis ‘for this ,purfiose.“‘This teo,hni$Whas “I:, 
%lready been ;ap$lied~‘to the study of. the p&ducts. of the’ SiilardlChalmers reaction ,‘,I ' ".,i .,,, 
,:;.rn,:varib& 'C'&m@ouq&4,-7. .'I j ,I ,. .'b ', ',, 1,' ;I, ',, ; ; ':. : ,' ., ,.,!, '1 :,.J ",:, ',:* 
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::fJ?!I &id ‘i@Te solutions used in’these studies &&supplied by ‘&,A; (Saclay,: Francei. .: ;’ 
1. y;,,‘.:.: ‘_,‘: 

‘.‘“‘, ,,, I ,. For lcti”,voltage. electro@horesis the usual’,~glass~ plate ~‘tdch&p.ie "&&bed:.:' by, ; ; :J 
~~f+~$~$k A~D,,:,~AR~~ ',eas 'emplbye$. Wigh-voltzige~elec~ro;dphore&s ‘was carried ,out; ' : 
';%y.+he method. an’d, with the, apparat_S described by .GR@ss!,., ‘Arches No..'~30,2 paF,erY.;,,“, 
:,‘:,strihs,were’~sed,.for,the.sep~rations. .,’ i .’ ,’ ,” :‘,,’ , : 1,‘:‘: ‘j:, ,,,,: :,I, 
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,:;,‘.*: : !, ‘; ‘I “, ‘.’ ‘The ‘.pdsiti& of, 1 thd:.,ions .;oti,, the. ‘inactive ele&rophoregrams leas, ,located by the ,’ j 
;i;h.el$of unsuitable ! +@mts. :I: Radioelectrophoregrams l’were scan$:ed : by. the .l$-ies&eY,? ,! 

,tziHti$pfner:FB 1452 autom~~ic,:scjnn~~..‘.,;’ : ..’ :,: ;: ,,_ .‘:’ ” ; ,‘; ~. ” :,! :+,, : 1; ,, :,‘)i. ‘:.,I,‘: 
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.XElec+ophoret~c .m~gratlo,r,,, on paper, ,of,..tellu,rrte, tellurate, ;io+de;. io:~atei,,,‘and!‘perloj :_ 

I;:,‘~$,?~&$~;,,$,L~ 4+$i~‘:Stu~jqil: $jr ‘.L&ERBR j ” lb.,‘&Aa:‘: G~~$s~Gi”.&$iljb ;.&~DE&~l,l:~,Th& @sult&:‘~f: I,. ! 

@hes,e;;&tithors .$$$ell ~~~,:th~~~~;:~f;,:j~~IIj’~~ :&.b. 66 :i&&l~~‘~ jo’~,?~c.and,,~rioda~~,Jj~,~~~t~,.~~~_’ 
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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. 

(I) Pa;her electro$&oresis of periodate ion 
* 

Periodate ion is an energetic ‘oxidising agent in an acid medium. Its oxidising action 
becomes, however, mild and selective in an alkaline medium12. The results of our 
preliminary esperiments with low-voltage electrophoresis showed that even in N 
NaOH IO,- 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 suggested12, we carried out the electrophoresis of 
periodate ion, in N NaOH, on Whatman GF/A glass-paper strips and on plaster of 
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 104’ were the heat genera.ted during electrophoresis and the long duration 
of the experiment. Periodate i&is are known to decompose under the action of heat 
and by aging in solution 12. When we elimmated 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 1s1104- or as inactive -periodate, remained at the point of application 
(Fig. I). Similar electrophoregraxns were’ obtained when the concentration of th.e 
electrolyte was varied-in the range O.OL-1.0 N NaOH. 

When sodium chloride solution was used as electrolyte for high-voltage electro- 

t 
start 

30 cm 
y.,., 

‘(. 

‘.. Fig. I. High-v&Age electroph&yam (1b50 V, 15 min; N, NkOH) of 13110d- on 4 cm wide pap&J 
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e 13 cm * 

Fig.,a. High-voltage elc&rophoregram (1250 V. 13 min; ,N NaOH) of 1311-, 13*103- and 13110j- 
: on 4 cm wide paper. 

phoresis, periodate ion remained at the starting point for concentratiorx lower than 
015 .N., In higher concentr#ions, and specially in 1.0 N NaCl, electrop,horesis showed 

afaint anionic comet with its origin’ at ,the point of, application where the, major 
p,ortion of th.e IO,- lay. : ,’ 

(2) ‘.Se$ariztioia,of .iodidc, iodkte aizd $wribd~ts 

&s. i and 3, ‘show the typical electrophoregrams obtained for 1311--, ‘131103-’ ‘and 
1331&- applied to the same strip: ‘These ions, could be separated very well by using 
sodium hydroxide as electrolyte in the range 0.01 ,$o 1.0 N. In lower concentrations 
of the electrolyte the bands were somewhat wider but’ they,were still far apart. ‘, _~ 

(3).’ ~c$yi+alio~z o{ iodide, ii@& and periodah. frOvg telhcrite and teZZa&te 

he results of GRASSINIAND LED&ER~~ indicate that in o,.I’NNaOH, tellurate and per- 
iodate, and tcllurite and iodate have electrophoretic mobilities of the same order. 
We found that increase in concentration of the electrolyte does not improve the 

.‘s 
e 27cm - , 

w 

Fig. .3. High-voltige electrephorcgram (800 V, ‘30 min;’ N.NsOE-I) of l,ylI-, 131103- and 13110J- on 
4 cm wide glass paper. _’ 

/L.’ .; ,. . J* Cllrowa:~g., 10 (1963) 93-97 
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start 
e 24cm . 

Fig. 4. Low-voltage elcctrophoregram (300 V, x 11; N/z NaCl) of alkaline solution of 132TcO,2- 
in rjdioactive equilibrium with 1321, on 2.7 cm wide paper. after elcctrophorcsis ; - - - - - 

after 24 11. 

separation of these two groups of ions. Electrophoresis in ammonium carbonate 
solution also does not show promise of their separationr0. We attempted a separation 
by using sodium’ and potassium chloride solutions; Figs. 4 and 5 show the separaticns 
obtained with low- and high-voltage electrophoresis respectively. In low-volt&& 
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, ’ (periodate + iodate), an.d iodide. In high-voltage elec- 
trophoresis, as we have already mentioned, periodate remains at the point of appli- 
cation. High-voltage electrophoresis in sodium or potassium chloride (< 0.5 N) can 
therefore gi-Je the separation of tellurite, iodid.e, iodate and periodate 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 0 decay when the starting substance 
is tellurate. 

. start 
30 cm c 

Fig. 5. High-voltage electroplloregram (3000 V, 15 min ; N/z NaCl) of allcalinc solution of (132Te03? 
+ 13~Tc0,,2-) in radioactive equilibrium with 13aI, on 2.7 cm wide paper. 

resis;- -- 
-- after clectropho- 

- - after 24 h. 
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SUMMARY 

The lo&-voltage and high-voltage paper electrophoretic behaviour of iodide, iodate, 
periodate, tellurite and tellurate ions has been, studied in sodium hydroside and 
sodium chloride’solutions’used as electrolyte. Iodide, iodate and periodate can bd Gery 
well separated in O.OI-1.0 N NaOH or in sodium chlokide solutioixs of concentration 
less than 0.5 N. Simultaneous ‘zeparation of iodide, iodate. periodate, tellurite and 
tellurate could not be realised. One could, however, obtain the following separations: 
tellurate, tel.lurite, (iodate t_ periodate), and iodide in NaCl by low-voltage elec- 
trophoresis, periodate, tellurite, iodate and iodide by hi,gh-voltage electrophoresis 
in sodium chloride (< 0.5 N). 
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