
_Mono- and bis-am deivatives of chronotrcspic acid are widely used as 
reagents in the photometdc determioation of various elements. The avtilable reagents 
aimost invariably contain imprrrfties; these take the form of reactants and by-products 
formed during the muse of &zir syntheses. The i_mpur&&s infiuencf? Si@kant~y the 

&eke of anatyticaE conditiions and other important analytical investigations SW& as 
the determioation of stability constants and composition of metal compIexes. A rapid 
and simple procedure for testing &e purity of the reagents is therefore required, and 
a paper chromatographic techr@ue is suitable for this purpose. 

En our investigations of the application of cbforophosphonazo ICE [3,6-b&(4- 
sfiloro-~-phosp~phe~y~ azo)-chrumotropic acid] to the photometric determination 
of ~E~~EGKxzs& acid other metar ions, we have needed to purify the reagent and a 
paper chronatographic technique is appropriate in following its process of puti- 
&&ion. A few procedures for azo derivatives of chromatropic acid have been recorded 
in the &ewtme1-2, but 213 2rted_p X-T t to apply the deveioping solvents in these procedures 
-to test for cblorophosphonazo ET1 was u~~successf~, because they gave onEy a vq 
diffuse, i!Ldefmed spot on the chromatogram. Thr IS, a mm developing solvent was 
require& A developing solvent composed uf pyridine-28% cont. ammonia-~-pen- 
-2mol has prm-ed to be most stifab!e for testing for&iorophosphonazo 111 and the 
&Jer azo-derivatives of chronotroptc acid. 

A Toyo Rosh& Type C, glass chamber was used with a paper horder containing 
‘Whatnan 3 MM paper- The solvent, pyridine-28 O’ a/S cont. ammonia-I-pentaanof, was 
-xade tip a8 fo~ows: sobm~z system I :(f0:IO:0jlsolventsystem2:(I0:20:2);s~lvent 
Spem 3: (~O:lO:S); solvent system 4: (iB:10:8). 

The azo-derisatives of chromotropic acid investigated in the present study and 
12&r mmtizcturew are as ~o‘olfows: arsenazo l, Aldrich (MiIwaukeq.Wisc., U.S.A.), 
BDH <P&e, Great Ikit&), lhtite (Kumamoto, Japan) arseaazo III, Aldrich, 
13DHS Dot&e, Merck (Darmstadt, G.F.R.); chlorophosphonazo EI, Dot&; methyl- 



srrlphotiazo III, Aldrich, BDK, Do&e; nitrosulphonazo IfIt Aldrich, EDH, Dotite; 
2-(ps~phop~enylaro)-I,8-dihydro~ynaphthsien~-~,~-disulphonic acid (SPADNQ, 
AIdrich, BDH, Dotite; sufphonazo iIf, Aldrich, BDH, Dot&e, Merck. 

Prepffration of test solution 
25 mg of each dye is weighed into a 5-d volumetric fbsk and disso!ved in 

water. If aecessary, 2 or 3 drops of 2 N ammonia are added. 

Procedure 

&al kSt S~htions are applied as spots on the starting Iine ofthe chromatogmm 
by means of a 2-,uI micropipette. The size of the chromatogam is 50 x .KJO mm, the 
distanCe of the startitzg line from the edge of the paper being SO rmm. The dyes are 
spotted 011 rhe starting line at intervals of 10 or 20 mm_ The chromatogam is attached 
to a paper holder (Fig. t) and then pIaced in the chamber contziting about tO ml of 
the deveioping solvent. The chromarogram is normafly aIIowed to stand for 3 h to 
permit eqtiIibration of the vapour within. Development is conducted by a descending 
technique for 4 h, adding 35 ml of the developing soIvent the solvent reservoir of the 
holder. The apparatus and solvent systems are placed in an air-conditioaed room at 
a temperatux of 20 & I”. After devdopment, the chromatogram is taken out of the 
chamber and air-dried. 

a 

Fig. 1 _ Paper holder .znd chromate_-: 8, pzpe~ holder; 
b, clxomatogrsm; c, 2 weight (2 ring of 

gh.~~ rod); d, developing snlvent (sokent reS?D’OU). 



Q&f of ~Le~d&-atioPi‘~ of he ckromatograrn on developnerd of fk.e dyes- 
The term “eqnilibration"3 is defined in the present study to imply -that the 

Ochromatogram is placed irr the chamber saturated with an atmosphere of the devel- 
cping sslve~t far a de&&e time before commencirrg deveIelapment. The effect of 
equilibration has been investigated for four dyes: chiorophosphonazo III, methy& 
4phonZzO Elf, SPADNS and sulphcmazo 111. The results ati given in Fig. 2. The 
spot Of main component in chlorophosphanazo IfI tails back to tfre starting line 
w5en the chromafog~~m is developed without equilibraticm. A clearer spot is ob- 
tained after an hour of equilibra&x~ A good separation of the main camponenf and 
impurities in the dye is obtained after 14 h equilibrztioa, but, in practice, the main 
~co&ponent and impurities are fdentlkbfe after 24 h of equilibration, and the chro- 
martsgram is therefore afiowed to stand for 3 h in routine work. This efRct is not 
wticeabie for other dyes investigated. 
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Fig 3. EtEct of the sotveient composition on development of the dyes. Dyes: I = arsertzzo E, 2 = 
arsen~~~o HE, 3 = SPAWNS, 4 = nitrosulphonwo 111, 5 = m&ytsuIphonvo III and 6 = sulphon- 
Szo III. 

In chlorophosphonazo III, sofvent system 2 is most favotrrabIe for the testing 
of impnrIties having lower RF values than that ofthe main spot. whife solvent system 3 
is most fzvourabte in distinguishing the two spots of impurities having higher RF 
vrtlues (see Fi g. 4). Since it seems that there is 2n an.dyticd significance in the fatter 
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Sk azo&&v~tives of chrorizotropic acid purchased from three or faur manu- 
facturers frzve kcnr investigated by the procedure destrikd above. The re&ts are 
givers in Fig. 4 and the observations ax as foltows: arsenaza III: the spot of arsenazo I 
as an impurity is observed in ISW samples (refer to Fig. 3); arsenazo I, SPADNS and 
suiphonazo XII: a few faint colored sp&s of impurities are obseriled; methyl- 
sulphonazo III and nitrosrrIphona.zo HI: _ &nikir patterns of spots of inqxxities are 
observed in each_ sample. 
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