
lNORGAWlC CIRCULAR PAPER CHROMATOGRAPHY 

1V. Separation of the Alkaii Metals 

of cmula r  paper chrornntogi:~phy. A mlhtilre of ethyl and methyl alcohols m 
equal ProPorimus WBS fouud to be a better rugaliiig solvent lor dean and alrarp 
separalmn of the alkalr metals than any one of them. D~Wrenr anions asmcmted 
hllh the same nlkab metal could not be resolved by Lhls method Among th.; 
sewral adrorption lndrcatorr tned lo rdcni~fy thc metallic hands, Plicooiufranme 
mmed with O.lN $ h e r  mtrsts roiutmn was found to bc the best 

The scparatlon and estimation of alkali metals, especially whcn lhcy are 
present in  traces, hus been found to be wry diKcrrlt by routinc rnctliods of 
analysls The present authors have separated and dentitied the individuai alkali 
metals with d~flerent solvents using the techn~quc of c~rcular paper chromato- 
graphy as described earher '. 

Wbatman No. 3 filter dlscs of about 25 ems. in dlarnctel. were used 10 t h ~ s  
invcstigztmn. As the filler paper was suspected to contain the alkali earth 
metals, i t  was first migated with a solution of nrtric acld-water (1:250) to 
elrmlnate the  effect of their presence and drred The paper was next spotted 
with ihe lest solution contairung an :dkali metal, dried and irrzgated m t h  the 
required solvent. Aner development of the chromatogram with a suitable 
colourlng reagent and comparing it  w ~ t h  another, run without prror treatment 
wrth nllrlc acid, i t  was round that a c ~ d  treatment was unnecessary as no  d~fference 
between the two could be observed. Forlhcr work was rhercfore carricd out 
without the  prel~mrnary treatment of the filler disc wllh n ~ t r i c  acld. 0 05 ml. 
solutlon which was 0.05 M wrth respect to thc salt was used for spottlng the filter 
discs. Solutmna of  mdlvidual hiil~de aalts or then mlxtures were used for 
spotting. The ertperlnients wele conducted in atr t ~ g h l  chambers a1 a laboratory 
temperature o r  27°C * 1% 

lDDNTITICATIoN OF THE RANDS 

Considerable d~Ilicully is experienced fix thelocatmn of  the alkali metal bands 
after runnrng the chroma tog ran^^^^. Gcncrally, use of adsorption indicators 
as developing reagents may be sailsfactory if a proper indicator is h ~ t  upon. 
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TA~I-o 1 
R, l'l,i,,<, o,' Cntioni 

Snl l l  used fol. spotting: 1. l n d ~ v ~ d u n l  ehloiidn of putnss~~irn, rodwm :,it I lit!uarn 
2. M~xture of chlnirdc. o f  gotaar~om, roimxir a n d  I m b m  

-. 
Potzs~itlm Sod~urn i.ithiiim 

Percentage 
used for trrigzllion M i w m  h q ~ ~ t m e  ll:f::y M<\IWC 

. -. - 

D~stilled ethyl alcohol (99 %,) .. 0.16 0.19 0.32 0.3:: 0.70 0.3U 
Ethyl alcohol 92 Y,, . .. 0.28 0 28 0.44 0.45 0.72 0.71 
Ethyl alcohol 80 76 0.57 0.56 0.67 0.6s 0.79 0.79 
Ethyl alcohol 70 O/o ...... 0.71 072 0.75 0.75 0.84 0.XJ 
Ethy l  alcohol 60 % .... 0.95 095 0.95 0 9 5  0.95 0 9 5  
- - - . -- -- . -. .-. -.. ... - . . . - . . . . . . 



I t  can he redd~Ey secn from the resulti o r  Table 1 r n d l  I<,. values of 
alkali metal ~ o u i  di.crcmcs with Increase In alcol?~! carlccnlr:ltinn oS the  irrigiiung 
solvcn:. An elfcctlvt: Lcp:rratmn could be obtained rvilh 9 9 3  ethyl alcohol, 
I i th~um movrng hrlwt. Polasslon~ has the  loweit R, value Sevcral other 
irrigati!lg ~olverits also tiled for kr,gatiog r i i r  cliromat"pra~ii, such as methyl 
olcohol, mjsturcs o~nic ihyl  :md elhyl alcohol,, N piapyl alcoihol, N buiyl alcohol 
and acetone. The aikalr iodides iverc spoltcd in these cases and thc follov,,ilg 

TABLE I1 
ni vuimier c /  n!ko!: initid iuni ~ w r h  d,/fc.imnr S d l w n , ~  

Salts used lor spottmg L lndwtdual md!dcz of potaisiurn. sodium and lilluum 
2 Mznruie ormdidei of painssium, iud:urn and 11thmn1 

- -. - -~~ ~ -. - .... - -  ~- 

Potilbbi(!m Sodcum Llrhum 

i r ~ g d l m g  wlvent 
.- - 

ll$;;;- M ~ h t u i ~  I:",:- Mmturc I\I!ntore 
- .  

0.88 
Methyi alcohol (99 f:) ethyl 

alcohol (99 %) (1 : I )  0 40 0.39 11-60 0 61 0 54 0.84 
N-propyl alcohol 95 ':, water5';i 0 16 0.15 0.29 0.30 0.55 0 55 
Butnuol saturated with water . ... 0 29 0 30 0 29 0 30 0 39 0.31 
Rutanol saturared m i h  4 N 

acetic acid . . 0 56 0.57 0.57 0.57 0.57 0 57 
Acetone . 0.20 0 17 0,19 0 17 0.29 0.17 

-- ~ - - -  

TABLB 111 
R; ~ u l u e s  ofeonun,~ 

Solutmns spotted (1 )  lndw~durl  hahde salts of potassturn, sod:um and lith~om 
(2) M ~ r t u l c  oTalla1~ salrs liav~ng the same anlull but dtflcrcnt callons 

-- - -- - - - - - 

Chloiidc -- -- ~ - 

Hromtdc Iodndc 
Irngatlng Catlanr . - - - .- - - 

soli,ent i$t';- ~ l n t u r e  I%:;- Mxturc '2;- Mrrture 

ELhyl alcolml Porawium 
99 % Sodium 

Lithium 
Mcthylalcohol Potasiurn 

99 % Sodlurn 
Lithium 

Bulanol saturated Potassium 
wrth water Sodium 

Lilhlum 
- --- . - 



restilts werc obl;uiied for their R,valuc (T:ihie 11) i ~ I I ~ \ I I I I C ~  c,r L. : I I>I  : I I I ~  

methyl alcoliols in cqirnl propor!lon war foiind in he .I Ii:!Icr i t b .  ' .#,: viliciit 
for clcar and sharp r e p r a t i o n  of the :1lt111 iiic!ah l h n  :my i!n., i i l  Ilii.!!; 

Propyl alcohol, butyl olcohol m d  :~cct~>i;c? acre  tooid 11, 1.c 111 nit asy 
betier t h m  thc mixlrirc of ethyl and mclhyl :ilc:1Iii4\. 1l.c s x n l  rc~ol! 
supports the vmv of Miller and i!4agce1? th;:t n1istiirt.-. oi ' .~:ci~!it~!\  iric hu!tcr 
than singlc components for scpnratton 

TIE prcicnt authors have auccesvfully \cp:mtr'd" iu-1.1i11 c.11iti;i.; ;~,.wct:ncci 
with different anions and ;In attempt was mi111: isilh ihc alk:ili 111ct:iI~ ti, \cc if 
t h e  cations correipondin$ to tho dilferaiit I~:~ltd~-:in~otih i.~i~iltI he -C~.LI,IICII 
As a preliminary s!ep the  individual halide s:lIl\ of thu ;ilk;iIi iit?r;ll, 11s ncll  :ii  

the  cationlc mixtures wcrc sported mid thc Rf v:Arcs dclctrn~ncil inir~i: ( i )  ctllyl 
alcohol 99 X, ( ~ i )  methyl alcohol 99 % and ( i l l )  hol:~t~nl s:itur:iIod with u'silcr :is 
irrigating solvents. The  rcsl~lts arc g~vcii in T~ibi r  I I I .  

I t  can readily be seen that thcrc IS vely liltlo ~ l~ffcrcnce  hctr~ccn rllr I<, 
values of the chloride, bromide and iodtde of :~ng of' tiic catrim,. Witb 111:: 
solvents tried 11 sccrned alinost impossible Lo cl'lect :ill ~~tiioiitc q . i ~ . t r i c > , ~  'Tlie 
same was confirned by spotring a ~nixturc luving <lid s:me c:~ttiw hi:t di!l;.rent 
anlons using drflcrent solents Howcver hy usin$ ;I iiltcr di\c  IS 4: r:n. cil 

dlameter which takes nearly 9-10 hours for ~ri ip i t ion ,  iinly :i!hiititi iii~!:d.. ~.xv!ld 
be separated from the  chloride and bromide ;is tile 1:itlr.r !\in ti1(1i(.d ii~n>iiy)i 
t h e  sanic distance. Butanol mturated with 4 N  ncc!ii' :acid 6iiiicIi u.8, qitirc 
eficicnt m scpar:rling olller sets of anionst' did m i  reanlie rl:. ii:!!db ariii,n\. 

The u t b o r s  wish to express tllcir grotcftil tI~:tiihs io  Or. hl. I<. i\ R4r)  :md 
Prof. K. R Krishnaswnmi for tlieir keen interest iri !lie u a ~ h .  
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