
Note 

Cross-electrophoresis on paper of some inorganic systems 

Tllc principle of cross-clectrophorcsis was first clemonstratccl by GRASS~~ANN 
ANr> I-IifB~rs~<l and estensivc work on I’rotcin-I’rotcin interactions hs hen carried 
out during the last 20 ycnrs 2, WC hnvc triccl rcpcatcclly to apply it to rcvcrsiblc rc- 
actions bctwccn two inorganic ions and have not always hat1 grcdz success. It was 
sonictimes olxervcd that wlicn ;~n anion traversccl a lx~~icl of a. cation, a coloured zone 
was forrnccl, hut without any transformation of the c;ltion band at the point whcrc the 
anion traversed it, in spite of the fact that a well lwown c0mple.x hncl been formed. 

This note contains R scrics of olxcrvations on systcnis in which wc liavc a rather 
good Icnowlcclgc of the cornplcsing reactions thnt take place. 

A simple paper elcctrophorctic apparatus tws usccl, in which Whatman No. I 
Ixkpcr strips, 57 X G cm, were sanclwiclwl l>etwecn glnss plates 3 mm thick (50 X 
7 cm), which were cla~npccl togcthcr. 

A thin bancl of the nictnl ion was appliccl to the palxr strip and il. round spot 
of the anion lhxcl in front of it, as sliown schcmnticnlly in Fig. In. Fig. Ib shows a 
typical positive result after applying a. potential of 200 V for I Ii. When tlic metal 
ion traverses the anion as ;I straight unlxoltcn line, wc call this a. ncgativc result, 

IMwctiou of Fc(IIl) with vnriom iuovgorric miom in 0.1 N HCI. A 0.05 hI 
solution of l:c”+ dissolved in 0.1 A; I-ICI was placed RS R fine line on n pnpcr strip nioist- 
enccl with O,I N I-ICI, Then O,I M solutions of CNS-, I-, Br-, SO,+, NO:,-, F- or 
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I+& 1. (a) Schcnwtic pictiwc of the position of the cation band and the rrnion spot bcforo clcctro- 
phorcsis. (b) Schctnntic picture of a positive result in crouu-clcctrophor~Yis. 
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ClO,- were allowed to migrate through it and the bnnd of Fe:‘+ was made visible with 
ammonium sulpliicle. 

Only with CNS- and F- could a disturbance of the 1% a+ be observed. Here the 
strongly bound complexes clearly give a positive result while anions that either do 
not or poorly complcs l~c(III) yield a negative result. 

Illternctioll of Co(crt) $f with vnvioa~ nwiom iu 0.1 N HCI. A 0.05 M solution of 
Co(cn),,“+ was allowccl to migrate on paper moistenecl with 0.1 N HCl against spots 
of 0.1 it solutions of CNS-, I-, Br-, SO,“A-, NO,-, I+ and ClO,,-. Tlx complex was 
made visible by spraying with ammonium sulphicle. Positive results were obtained 
with SOa”- ancl ClO,-, whicll both form well known outer-spllerc complescs with 
Co(cn)dl+. 

Internctio?c of Crl(II) with iwwgmbic miens 01~ jhq!w ~r~oistctzcd with vcirious 
clectvotytcs, A 0.05 M solution of Cd(I1) in the respective electrolyte (0.1 N) was al- 
lowed to migrate against a range of inorganic anions and the cadmium band cletected 
with ammoniacal osinc in ethanol. The results are shown in Table I, 

CROSS-KLlICTRGI’IIORl‘rSIS 01: Ctla+ AGAISST VARIOUS ANIOSS TN DIl~l~lSR~N’r UAClSGROUSD ISl~l’sC- 
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Tile few cspcriments clcscribccl above clearly illustrate that the only result 
that cross-electrophoresis can give in inorganic systems is to indicate when the metal 
ion changes its charge. In the cxpcriments with Fe(lII) in 0.1 N I-ICI, it is known that 
tlic Fe (III) exists mainly as I;cCP. T~MJ~, when the complexecl chloricle is substitutecl 
by Br- or I-, still yiclcling complexes of the type FeX 2+, a negative result will be ob- 
tainccl, whereas when stronger complexing agents such as CNS- and F- produce a 
lower charged comples, a V-sliapccl notch appears in the Fe(II1) band. 

lh espcriments with Co(cn), n+ show clearly that positive results can also bc 
obtained when ion-pair formation (or outer-sphere complcsing) reduces the charge 
of the metal ions, i,c., the method is certainly of no use for detecting complexes. 

In the experiments with Cd(II), when HClO, or H&30, is used as clectrolytc, 
Ccl(I1) forms rather strong ion pairs with C104- or S042-, and hence there is no change 
in cllargc with Cl-, Br- and only a slight change with I-. On tlic otlicr hancl, the hal- 
ides give a strongly positive result in HNOn, which cloes not form strong ion pairs 
with Ccl(I1). 
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In conclusion, WC would lib to point out that cross-clcctrophorcsis has no value 
in inorganic reactions for indicating complcs form&ion. All that it indicates is a 
cliangc of charge on tlic nwtal ion under the conditions of the espcrimcnt. 

Rcccivcd Ihccrnlm znd. 1972 


