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Detection of metals on paper chromatograms with Rhodamine & 

It is well known that some metals react with Rhodamine I3 (R) in hydrochloric 
acid solution to give red or violet compounds of the type (RH)MeiIIX, and (REI)- 
MeVX,, which can be extracted by suitable solvents and the metals can then be deter- 
mined qualitatively or quantitatively i--B. An aqueous solution of 0.01 o/o R has been 
used for the detection of Sb(V) on paper and in visible 1ighP. 

The possible use of this reaction for detecting small quantities of metals on 
strips of paper was studied. Under U.V. light, R (in hydrochloric acid solution) was 
found to give intensive blue or violet spots with hu(III), Si(III), Cd(II), Fe(lII), 
Hg(II), Mo(VI), Sb(V), Tl(1, III), V (V) and W(V1) in the presence of Br- or I- ions, 
The background becomes rose, pink or orange fluorescent according to the hydro- 
chloric acid concentration. 

20 pg amounts of each metal were applied on Whatman No. I paper strips in the 
usual way. The spots were sprayed with solution of varying concentrations of hy- 
clrochloric or sulphuric acicl, oversprayed with either IO o/o ICBr or IO O/~ I<1 solution, 
and then observed in visible and U.V. light (Analytic Quartzlamp, Hanau, il = 

SPOT TESTS OB METALS UNDER U.V. LIGHT WITH I-ICI, I<Br AND Ii1 

Ccl, Hg and Tl give no colourecl spots under U.V. light. 
Colours of spots: b = blue, lx = brown, c = carmine, g = gray, r = red, v = violet. y = yellow, 
Cl = deep, 1 = light. Parentheses indicate that the colours may bc ncglectecl. 
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360 nm). Except: for Bi, Fe, Sb, V and Au, after spraying with 10 yO I<1 (Table I) the 
other metals gave no coloured spots or were only very slightly coloured. The scnsitivi- 
ty of this procedure is very low with the exceptions mentioned above. 

Another set of metal spots were sprayed consecutively with an 0.0~5 o/o R solu- 
tion in I N HCl and 10 oh I<&, or 10 y. ICI. After each operation the wet spots were 
observed in visible and U.V. light. The same experiment was then performed with 3 N 
HCl instead of I N HCl. The results are given in Table II. The intensity of all spots 
was compared visually and expressed as values ranging from + to 5 +. 

The following practical proceclure is recommended: spray the metal spots with 
a. I : I mixture of 0.05 o/o R, in 2 N or G N HCl, and 20 o/o I<Br (the mixture is stable for 
a week). Examine the spot in visible and U.V. light ancl then overspray it with IO o/o 

I<1 and repeat the observation. The last step is necessary if very small amounts of 
metal are present. The ions which oxidized I<1 are relatively more sensitive. The 
results are presented in Table III. 

The spots retain their detectability for a longer period (except Bi, Cd, Hg and 
MO) if the paper is dried, but they are more distinct when it is wet. After spraying 
with I<1 solution the paper becomes brown in time due to iocline formation, The most 

SPOT TILSEi WITH RHODA,MINE B UNDER DIIWERJSNT CONDITIONS OF SPRAYING 

COlOurs as in T~blc I. - = ncgativc reaction; -t = slightly positive reaction; + = positive 
reaction ; tlw intensity of the colour was cornparccl visually from + to 5 +. 
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* The bacl~grouncl is pink colourccl and gives rose fluorcsccncc uncler U.V. light. 
l * The bnclcgrouncl is light orange colourecl ancl gives yellow-orange fluorcscencc under U.V. 

light. 

J. Clwor-natog., 24 (1966) 302.-304 



304 NOTES 

TABLE III 

SPOT TESTS WITH THE RECOMMENDED RIZAGENT RHODAMINE B 

- = negative reaction; f = slightly positive reaction; + = positive reaction; IAm intensity of 
tlm colour was compared visually from + to 5 + . 
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suitable concentration of WC1 for detecting Fe, Sb and V is 3 N, while for Au, Bi, Cd, 
Hg, MO and Tl it is L N. However, the most sensitive procedure for Au, Bi, Cd and Hg 
on paper is spraying with 0.025 R-IO o/o KBr in water and in the case of very small 
amounts of these metals is overspraying with rb O/~ KI. We observed red-violet 
coloured spots in visible light, deep violet ones under U.V. light or deep blue when 
1~1 was applied. Tungsten is best detected when the reagent is used in z N I-I,S04. 
The colour developed by thallium lasts about 1-3 min. The method is suitable for 
chromatography of metals on paper. 
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