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PART XXVIII. SOME I?rTVESTIG.\TIOSS OF THE “PERCHLORATE EFFECT” 

hf. LEDERER, S. BICHI ASD F. POLIDORI 

Labovatovio di Cmnatogvafia de1 C.N.R., Via Romagnosi ISA. Rome (Italy) 

SUMMARY 

The “perchlorate effect” has been examined for several chromatogra~~hic sys- 
tems. There is considerable desorption due to the presence of perchlorate in adsorption 
and ion-exchange systems. The “perchlorate effect” is not limited to perchlorate; 
it is exhibited to a lesser extent by nitrate but not by sulphate. No effect due to 
perchlorate was observed in partition systems (wbutanol-acid-water solvents) and 
in paper electrophorcsis (aqueous mineral acid as electrolyte). 

IS I‘li, ~I~(‘TIoS 

In several rccen t publications from this laboratoryl-3, wt have shown that the 
electrophorctic and iolwxcilangc bchaviour of inorganic ions is influenced by the 
lw=.i(‘nw of cqq)osilvlv c~!~ar~gcd ions t?vc’u if no cvmjp1t.x form;ltion take< p’i:ir-r Jlnct 

of the effects are known under the name of ion-pair formation or outer-sphere com- 
plesing, but the actual magnitude of the effects had not been apprcci;l’ed*sufficiently. 

This work led I s to examine the influence that the presence of one anion 

could I>ave on the behaviour of another anion, i.~., the interaction of the same 
kind of charge. 

There is frequent mention in the literature that in anion exchange some 

very strongly held anions, e.g., PtCl,*-, which cannot be eluted with HCl from a 
column (usually of Dowes I), are eluted readily with HClO,. This effect also has 
consequences in equilibrium studies where lower constants are obtained when 
perchlorate is used as an inert medium. A good summary of the literature can be 
found in the book by MARCUS AND KERTES" under the heading “The perchlorate 
effect”. It seems that most workers consider the effect to be due to the strong affinity 
of perchlorate for anion exchangers, but the chapter ~~MARCUS AND KERTES concludes 

that “a complete quantitative explanation of the perchlorate effect is still 1ac:cing.. .“. 
There are isolated observations (for esamplej for HTcO, and HReO,) that the 

perchlorate effect is not limited to anion exchangers. 
\Ve therefore felt that a more estcnsivc study of the effect of perchlorate in 

various separation systems would bc interesting, and report our results here. 
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EFFECfS PRODCCED ET CGSTISUOL’S \‘ARI;\TIOS OF THE CHLORIDE: PERCRLORITE RATIO 

AT LOW IOSIC STRESGTH 

In equilibrium studies, mixtures of. for esample. chloride and perchlorate are 
often used in order to study the effect of the chloride ion at constant ionic strength. 
We therefore chromatographcd compounds containing what we thought to be two 
representative anions, namely H.kKl, and H,PdCl,, in such mixtures at total con- 

centmtions of I S, 2 S and 3 S on various papers. The results with mixtures of 
HCl-HCIO, are shown in Table I and those with mixtures of LiCl-LiClO, in Table II. 
The latter mixtures were kept at pH I so as to avoid hydrolysis of the metal chloride 
CoiiipieSes studied. 

These results are best discussed with graphical representations of RF va!ue 
verstts concentration of ClO,-. Fig. I shops clearly that there is a “psrchloratc effect” 
for H.-\uCl, on simple cellulose filter-paper wit11 an increase in the RF value from 
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Fig. I. Rp values of chlorauric acid and chloropalladous acid plotted against the perchlorate 
concentration in HCI-HCIO, misturcs and in LiCl-LXX>, mistures on sevcral cellulose papers. 
(a) Chlomwic acid on \\ltitman So. I paper with I S. 2 .V and 3 .V HC; -PlciS, mixtures. The 
lines almost coincide. ,LI Chlorauric acid on ::hatman So. ; pap: ::Ith : .Y. 2 S xx! 3 _\’ 
LiCl-LiChJ, misturc%. The I<f valun in the 3 .\- mixture arc slightly lower. (c) Chlorauric acid 
on carlos~meth~lcellulose paper with I .Y, L S and 3 S LiCl ~Lic‘lO, mistures. There are small 
differences Lut only at low perchloratc wncentrations. id] Chlorauric acid on \Vhatman DE-20 
paper with I 6, z S and 3 S HCI-i_ICIO, mixtures. ie) Chlorauric acid on \Vhatman DE-20 

paper with I S, e S and 2 .V LiCI-LiClO, mixtures. In (d) and le) there are slightly bigher RF 
values at higher concentrations of elctirolyte. (f) Chloropalladous acid on Whatman UE-zo paper 
with I A’, 2 S and 3 S HCI-IIC10, mixtures. Sote the considerable differences between the three 
cmves which are not found with chlorauric acid. ir;) Chloropalladous acid on \\%atman DE-20 
paper with r S. 2 S and 3 S LiCl-LiClO, mixtures. 
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TABLE I 

RF VALUES OB CHLORAURIC ACID AND CHLOROPALLADOUS ACID ON VARIOUS PAPERS IN HCLHC~O, 
MIXTURES 

Acid Pa@@ _ Total HCl: HClO, ilr wixtrcre (%) 
cowtant .- _ 
covxen- 1oo:o 80:20 6o:qo 40:60 20:80 
tration in 
mistlcve (‘V) 

Chlorauric 

Chloro- 
palladous 

Chlorauric 

Chloro- 
pallntlous 

Chlorauric 

Chloro- 
palladou$ 

Whatman So. I 
Whatmarr No. 3MSI 
\Vhatman CM 50 
\VVhatman D I<- 20 

.\mbcrlitr? SB-2 

XmWllitc SX-2 
Xmbcrliw Wl3-2 
Xmbcrlite \V.\-2 
\C’hstlnatl so. I 

1Vhatman So. 3313I 
\Vhatman C‘JI 50 
\\‘h;rtlnall I ) I:- 20 

;\mbcr!itc SU-2 
.\mbcrlitc SA-2 

Xmbcrlitc \V’u-2 
Ambcrlite \\1A-2 

\Vhatman So. I 
~~hatlllall so. 31111 
\~hatm;u1 (‘11 5” 
\vhatm;ln III<-20 
Ambcrlitc SK2 
.\mbxlitc S.\-r 
\mberlitc \VLL2 
\mbcrlitc \V.\-2 
\Vh;ctll~:rn So. I 

~~'1;1t1nan so. ;ll\! 

\\'h~ltlll~lll C-Ill .jO 

Ivtl;\tlll:L11 1)1~-~11 

.\mlxrlitc W-2 
;\mberlitc SC\-2 
.\mbcrlitc \VB-2 
.\nibcrlitc \V.\-: 
\\‘natn1an so. L 

\\‘llattllilll so. jm1 

\\‘hatman c‘.\I .jO 

\Vhatman 1)1:-20 

hmbcrlitc SE-2 
.\mbcrlitc S.\-2 
Ambcrlite \VB-2 
.\nibcrlite \:‘.\-2 
\\‘h;rtman so. I 

\\hr~tmall so. 3.wI 
\Vh~~tlll~Lll Cl1 ,jO 

\Vhatmnn I)l:-20 
.\mberlllc S~%L 
.\mlwlilc S.\-L 
.\mlwlite \VH-2 
:\mlxrlitc \\‘A-2 

0.4s 

0.47 
0.29 

0.-j 

0 

o.07 
0.02 
o.28 
0.8s 
o.So 
0.82 

c.44 
0.11 

n.20 

0 

o-o.39 
0.4s 
0.4s 
0.22 
o.27 
0 

C’.“7 
0.03 
o.23 
o.S3 
1LS j 
0.7-1 
0. .w 
0.2, 
0.54 
0.01 

0.02 

0.49 

0.49 
0.29 

0.3s 
3 
0.13 
o.c3 
0.22 

0.Q 

0.85 

0.70 

Ll.6~ 

6.35 

0.7-l 
0.02 

O.O.! 

0.52 0.59 0.56 

0.52 0.54 0.5J 
0.33 0.3S 0.35 
0.2; 0.30 O.35 
0 0 0 

0.10 0.1 I o.,* 

0.03 0.04 O.Oj 

0.32 0.30 0.3S 

0.7’) O.bj o.Y6 

O.()O 0.Y7 o&3 
O.Sl, O.SI o.S7 
0.53 0. jf, 0.03 
0.24 0.35 0.37 
0.1S-o.g7 o.24--0.54 0.20-O. j0 

0 

0-0.3s 
O.j2 

O.jL 

0.28 

Cl.33 
0 
0.11 
0.0:, 
0.2s 
O.SI 
o.,*s 
0.75 
o.01 
o..+o 
0.00 

0.01 

0.68 
o.j6 
O.jj 

0.3) 

0.37 
o.0 I 

0.1.; 

O.<)_j 

0.23 
o.Sr 
0.;t, 

0.78 

o.lis 
I~ -- 
“,33 

0.7s 
o 0.4 
0.5s 

0 

O--O.jI 

0. j3 

O.jC> 

0.3’1 

O.35 
0 

0. I ; 

u.07 

0.32 
O.Sl 

O.SU 
o.;<., 
o.;, 
O.jj 

0.68 
0.0 I 
0.07 

0.57 
O.jc, 
o.32 
0.43 
0.01 
0.1s 

0.09 
0.32 
O.SO 

0.32 

0.75 
0.74 
0 6s 
o.so 
0.04 
o.i3 

0 

o-o.q5 

O.jI 

0.5-l 
0.46 
0.35 
0 
II.rj 

Cl.Oh 

0.34 
o.,sz 
0.84 

O.S2 

0,;s 

iI js 

0.6s 
0.91 

0.69 

0.56 
0.53 
0.35 
0.47 
0.01 
0.24 

0.10 

0.33 
034 

o.S.3 
032 

0.77 
0.09 
O.jj 

0.03 
o.so 

a \\‘hatman So. I and 3M-\l arc pure ccllulosc papers. \\‘hatman CM 50 is a carboxymethyl- 
cellul~~c paper, \\‘hatman Dl<. co is a dicth~lami~~oeth~lcellulosc paper. Xmberlite papt’rs contain 
ta. 509& of a resin. SU-2 is a strong anion exchanger, LX-2 is a sulphonic cation exchanger. \VB-2 
is a weak anion oschanKcr am! \\‘;\-2 is a carbosylic resin. 
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Fig. 2. IZp \nlucs of chlorauric acid and chloropalladub: acid piotted against pcrchlorato conccn- 
trztic!? iz: HCI-IICI(), mixtures and LiCI-LiCIO, mixtures at pH I on several resin papers. 
(a) Chlorauric acid on Ambcrlitc S.-\-z pnpcr with I-ICI-HClO, mixtures. (b) Chloraurlc acid on 
Atnlxrlitc S-1-r paper rvith LiCI-I.iClO, mixtures. (c) Chlorauric acid on ;\ntberlitc 1\..4-z paper 
with HCl-HCW, mixtures. ((1) Chloraurlc acid on .\rnbcrlitc \\‘A-? pzpcr xvith LiCl-LiC10, 
nuxturcs. (e) Chloropallatlou~ acid on .\n~bcrlitc .j.\-2 paper with HC1-IICIU,l mixtures. (f) 
Chloropalladous acid on Ambcrlitc S.\-2 paper with LiCI-LiCIO, mixtures. (6) Chloropalladous 
acid on Xmbcrlitc \VX-P paper with HCI-HCIC), misturcs. (h) Chloropal!acloas acid on hmberlite 
WA-2 pape: with LiCI-LiCIO, mixtures. (i) Chloropalladous acid on :\mbetlitc SB-2 paper with 
I-ICI-HCIO, misturcs. 
niisturcs. 

(k) Chloropallatlous acid on Amberlite 33-z paper with LiCI-LiClO, 
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pure HCl or LiCl to So “b HClO, or LiCIO, of 0.0s unit. On carbosymetl~ylcellulo.se 
and on DE_=-cellulose, the effects are of the same order of magnitude or perhaps 
a little higher on the DEAE-rellulosc. 

=\lso, there is no considerable difference between I A’, 2 S and 3 S solutions 
except perhaps on DE_\E-cellulose, where the RF values in 3 S sol&ions are slightly 
higher. 

For H,PdC!,, no analogous results for cellulose and carlxxyn~etl~ylcellulose 
can be obtained as this complcs is not adsorbed on either. The results on DEXE- 
cellulose shw that the behaviour is \-cry much different irom that oi HXuC1, in 
that there is a marked increase in RF values with the total concentration. There is 
no or little difference between the effects in acidic or lithium salt solutions, as was 

also noted for HAuCl,. 
On resin papew (Fig. -?j, Ii=\uCl, dcsorbs with iwrcasing ClO,- concentration 

to about the same cstent from sulphonic and carbosylic resins and does not desorb 
at all fr.ml auion-cschange resin papers, The differences iI: RI: values between IOO T& 

Cl- and So ” 3 ClO,- are wme\vliat higlw iiian 011 ciw ~elluio5;r Lu-i uf atjuut tlie Same 
ordw. 

H,PdC14 dcsorbs ver!- strongly from sulphouic and carbosylic resin papers 
with only small amounts of CIO,-, reaching a masimum at 409; ClO,-. There is 
also a strong tendcur!- for ~~Wllct formation, whicll seems to lx, a f!cnxal property 
of tlw “pcrclll0ratc effect”. 

l’r(J~ll anic w~schan~c re4n paper, H,PdCl, also ticsorbs strongly, but less 
than from tlw 4pllonic and cx-bos~~lic~ rcGns, with a gradtial incrcwe as tile C’lO,- 
cowvntration iwr~aw~. Tlrcrc* is a notal)lc diffcwnw bctww litllium salt and acidic 
solutiolls, Ijut ii1 all 5v*tvm- tllerc i< a qron;T effect due t(J the total cowentra:ion. 

Fig. 3. Electropherogams of a mixture of Si(II,. Au(TI1) and PdiII) at 300 V for 2 h at 3” on 
Ubtman X0. 1 pqxr. %ctr+te from top to bottom: I S IICI: 0.8 -1’ HCl -,- 0.2 S HCIO, 

(i.e.. total acidity = I Aj; 0.6 S HCI - 0.4 .\ HClo,; 0.2 S UC1 + 0.8 9 HClO,; I S HClO,. 
lVote that in pu:e ECI’J, hydro1y.E occurs. Scale: actual. 
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TAl3LE III 

Rp VALUES OFINORGANIC IONS ONVARIOUS PAPERS COMPARING 4N HCl, 3N 3X1+ 1 NHClO,, 
3 h’ HCA + I 1\' HXO, AND 3 N HCl + I N H,SO, AS ELUENTS 

lJCZp0 Ion 4 N Ha 3NHCl+ 3SHClf 3NHCl+ 
I N HC10, I S HSO, I S H,S04 

Whatman Au(II1) 
h'o 3JD1 I’d(II) 

Hfi(tI) 
Hi(III) 
c‘d(II) 
sb(nr) 
I:C( iI1) 
1-t j.,“- 
%ll(iI t 
(h(m) 
‘I’l(II1) 
IT(I\‘) 
c’r0,” - 
I<c( ),,- 

SA-2 resin .\U(III) 
l’d~,III 
I-1$11) 
Hi(III) 
C‘d(II) 
sll(IlIi 
I:c(IIII 
1.0,” 
hl(iI) 
(h(IIIb 
‘flIII1) 
I’t(t\‘r 
(‘rOsz- 

!<c! jJ 

0.51 
0.S” 
0.S6 

I."" 

".'I) 
OS6 

o.sq 

0.63 
0.92 

1 ."" 

0.8" 

O.Sj 

0.o.j 

0.s-z 

0.0" 

O."C) 

0."" 

0.03 

c,.,;; 

I'."? 
trn11s 
0 10 
mu; 
0.10, trail 
0.00 
0.0” 
0.0” 
:: 2.’ f 

".Oj 

0.j" 

0.3" 
O.Sj, wmct Irmls 
0.9” traili 

ll.$), cornet 
I. jj 

Cl..:) 

0.; ’ 

o.ft2 
o.i3 
“.h 
0.23, slight 

conK!t 
“.,I: 

0.S: 
“.jS 

“.57 
O.ST 
O.jO 

0.43 
“.jj 

O._)‘. comet 

0.46 
0.77 
*.79 
“.c)L 
0.92 
o.s.1 
0.9” 
o.sc; 
“.SS 
0.92 
0.7s 
0.S I 
0.60 
0.0s 

0.0” 
C.Cj 

0.0" 

".Oj 

rr.o.+ 

0.0, 

trails 
“..53 
IB.l,j 

".Of, 

0 "0 

0 "0 

0 0" 

::.: ; 

“.“3 
“.3.? 
0.13 
trails 
trails 
“..+“, comet 
0. jt# 
0.03 
“.(il 
‘).,?7 
0.0s 
” 31 
0.1 s. cornet 
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T.\BLE I\- 

& V_\LUES OF ISORCASIC IOSS OS 1‘ARIOCS P.\PERS CONPARISC 6 s HCI. 5 s HCl + I s HClO,, 
5 S HCl + 1 S HSO, &SD j .A- HCl + I _Y H,SO, .\s ELL’ESTS 

.- - 

Paper ZOIZ 

0.45 

0.72 

o.;s 
0.00 

0.02 

ws; 
o.sj 
0.;i 

0.93 
I .oo 
0.83 
0.74 
0.llj 

6.;; 

0.53 
0.;; 

0.s: 

0.9.i 
O.hj 

0.81) 

o.st, 
0,;s 

0.94 
1 .ou 
0.S.l 

O.SO 

0.70 

0. ;q 

043 
0.3’ 
0.71 
0.92 
0.90 
0.S; 

0.74 
0.; 

0.95 
1.00 
0.7s 

O.ij 

0.j; 

O,?? 

0.04 
0.3s 
o.zS. slight 

Cr~lllet 
rtrtnet 
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It is therefore evident that much more data are needed in order to be able 
to esplain the effect of perchlorate, but we ran already conclude: 

(1 j the “perchlorate cffcc:” is not limited to anion eschangers but can also 
occur on neutral (cellulose) supports, sulphonic and carbosylic fans; 

(2) the desorbing cffec t of perchlorate may even be higher in systems that do 
not involve anion eschangcrs ; 

(3) one of the consequences of tlx pcrchlorate effect may be comet formation 
and this may vary from substance to substance and also with the concentration of 

the &ant used. 

Fig. 3 SIKWS clcctro;)ller;~~ams of a misturc of Sist, H:\uCl, and H,PdCl, 
in various misturc< of HCI--HClO, of total concentratiw~ I .1Z in a Carnag high- 

voltage apparatus operated at 300 Y for 2 h at 3‘ on \Vhatmnn So. I filter-paper. 

TABLE V 

I A’ HCl I .Y HC‘I “- rSHCI+ I S HCI + I .v HCl + 
3 s HC‘IO, 1 s CfCiO, j S HClO, 6 S HCIO, 

0.33 
0.34 
o.so 
0 Sj 

o.s3 
“.3’ 
‘,.‘,.I, clon- 

gated 
0.71 
\,.,j 
u.q-0s j, 
t\\ <) sp3ts 
0.03 
0.33, elon- 

jintcd 
0.75 

o.q1 
o.oq 
0.30 
0. I3 
0.91 

0.03 
0.6s 
O.GI 

0.-/S, elon- 
gated 

0.7s 
0.30 
0.10, clon- 

gatcd 
o.GS 
0.75 
O.Oj 

0.03 
0.33, elon- 

gatcd 
a.74 
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Rp \-ALJJJIS OF XNORGANXC loss IN n-~mi~uot-HCl-HClO,-w~~~ (100: 10: 10:80) OS \VHATMAN 
NO. I P-&PER 

Development for 23 cm. 

Ion Rpeahe Ion Rp vahe 

Pb(I1) 0.13 
CU(I1) 0.12 

&d(III O.=& 

Bi(IIL) 0.4 1 

i-igc II) 0.91 
AS(III) 0.54 
Sb(II1) 0.62 
Sn(IVj 0.;; 

AIt, 0.07 
Fe(lI1) 0.1; 

Zn(I11 0.59 
ZIn(III 0.10 

CO(III 0.10 

SiiIIl 0 ‘3 

Ptil~,‘l 0.64 
Pcl(I1) 0.4s 

AuiIIIj 
Tl(T111 
UO,\lit 
ThiIV) 
Ti!IV) 
ZlyIV) 
GalIII) 
IlliII1) 
lk411) 
I-(\-1 
m~(\‘I) 
lid),- 
scc,j’- 
SeO,” 
I‘d),-“- 

Tee );- 

1.0 

1.0 

0.10 

0.04 

0.1s 
?O 

0.21 

0.25 

0.33 
0.24 
0.40 
I .o 
O.$ 

O.jI 

O.L2 

o.otJ 

(al 

ez_---- 

Liquid front 

m 

0 PU 

----cP-_o_ __O-- - iF_---e- Application lirae 
AlI+Pt 

T, 

*RI 
Hg Cd Bi 
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Fig. 4. Chromatograms of some inorganic ions on Whatman No. I paper: (a) with n-butanol-HCI- 
water (100: ro:go); (b) with n-butanol-HCI-HClO,-water (x00: 20: 10:8o); (c) with n-butznol- 
HCCwater (roo:eo:So). 



E\i&nt?\-, whatever diiferences there may bc. they are below the order of 
accuracy of the electrophoretic runs. The mall differences due to the lowered ad- 
sorption of H_AuCl, on to cellulose paper seenl~ to bc annulled by other effects Electro- 
phoresis with electrolyte of concentration mow t!lan I S gives rgtlier high currents 
in the Camag apparatus and not very %&factory clectrc~pherofiranis. 

COMP.%RlSOS OF PERCHLOR:\TE WITH OTHliR IOSS 

\Ye \vere al50 intcrfited to estabikh whcthcr the “perchloatc effect” is realiy 

unique for perchlorate Or whether other anions migllt have t!lc same effect. In order 
to be able to sur\e\. a range of anionic chlorc,-r~omplcse~, WC carried out two series 
nf experiments, (IIW with a total acidity of _! .Y and the other of 6 S, as shown in 
Tables III and ]Y. \\‘e ;~~m]x~red here t!w RI.. \alue~ in -! S HC! with mistures that 

were 3 _Y in HCl and I S in another acid. and 5 S in HCI and I _Y in another acid. 

Comet formation n-as quite extensive in some in5tanct5 in this work also. 
The carbosylic resin paper \Y;\-.r was csamined. but WC do not report any 

results here as WC believe tllnt this r&l was dccc~mposed during clmm~atogap1~y 

with HCI-HSO, mixtures. 
The general conclusions from these rcyults arc a~ foltow~. 
Sot only perchlorate but alw nitrate c-an !~roduce a ‘*!xwhloratr effect”. 

The “nitrate eficct” is al\va\-s much ~maltcr tllan tile “]xwh!oratc cffcct”, varying 
from 10 O,, to 50 ‘II, of the lwrcl~loratc effect. Sutphate, wt~en rel~lacing part of the 
H!‘!, has no noticeable effect on the RF ~a!~~. 

The uranyl i:)n pre:::bnt - an cscc!~tion in all svstrm~ !)ccauw or ttw tclldcnc~ 
of ]xwt~loratL~. nitrate and +!latc to form ~om]Aw~~ that are mow stable tllan the 
~!i!~JrO-~‘Oiii!~!~~~‘~. Ttri> Ivo,wr'< f.ou!d be uw!u! i!; t!ic w!)aratic,n of rO,- fror\l 
otliw il III+. 

THE EFFECT OF HIGH COSCESTRATIOSS OF I’I<RCHLORhTE 

So far we have only investigated the perchloratc effect with relatively low 
concentrations. The results gi\wl in Table \- give an idea of the result when various 
amounts of HClO, up to 6 S are added to I _Y HCl. 

Generally, a maximum is reached at relatively low perclllorate concentrations 
and the effect 1s then either constant or even decreases at higher perchlot ate conccn- 
trations. Some comment has to be made on the bctlaviour of Ga(III) and Fe(II1) 
shown in this table as these ions are essentially cationic in I S HCl. On the sulphonic 
resin paper, they are desor!wd by HCIO, and the RI: value2; decrease from 3 S to 
6 -y HClO,, which is a similar effect to that observed \vit!l CaticJlls in ac!ueous solutions 
of HCIO, on!v”. 

On the-anic,n-esc.!lall~c win they rcmaln on tile tic!uid front until rather lligh 
HCIO, cc~ncrntrati:9y ;~hd 
adsorption at high HC‘I’? 

art’ :dsor!~~l YtrcJng!!. from I .y HC! 0 .\’ HCIO,. This 
x ! ionce~~tr.titions is unespected and needs further inves- 

tigation. 

The “perchlorate effect” t!lerefOrc leac~!les it3 lmSiiTIuli~ ill mO5t iIl5tanCeS at 

relatively, low rm%oric acid cmc‘cntratilJn3, and at higher c~onceutraticms it remains 
constant or ma:; even dimini>!l. 
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PARTITION CHROMATOGRAPHY 

Mixtures of ,r-butanol-HCl-water and n-butanol-I-IClO,-water have been 
studied estensively as solvents in partition paper chromatography. Vary few results 
with mixed acids in n-butanol-acid-water systems are given in the literature’. 

We have tried here to compare w-butanol-r N HCl and It-butanol-2 N HCl with 
It-butanol equilibrated wit11 an aqueous solution I N with respect to HCl and I N 
with respect to HClO,. There are no considerable differences between the mixed 
HCl-HClO, solvent and one prepared with 2 S HCl, br:?: there are small changes 
in Rp values due to slightly different complexing of some metals that might make 
this solvent analytically attractive. The RF values obtained are shown in Table VI 
and separations of some typical mixtures are shown in Fig. 4. 

Yence no evidence of a “perchloratc effect” could be observed in a partition 
system consisting of It-butanol saturated with aqueous acid. 

I 31. ~k!,.?El ASI) 31. LEI>ERER,J. L -kmtatogv., 31 (1967) 196. 
2 ,\I. LEDERER .cm I\I. XUZEI, J. Chvornato~v.. 35 (196s) 201. 

3 M. MAZZEI ASD 31. LEUIXER, J. Chmmtog;-., 37 (1963) 292. 
4 Y. brAlKGs .\SD h. S. IiERTES, Icn Exchange and Solvent Extraction oj Metal Covtplexes. 


