CHAPTER 1V

CONCLUSION AND SUGGESTION FOR FUTURE WORK

In the present investigation, the 1,3-bis(1,8-di-
hydroxy—S,6-disulfo—2-naphthyiazo)benzene (m-X dye) has
been synthesised and studied the possibility to use itlas
. a metallochromic reagent., m=X Dye ié a bis-azo compound
whlch is composéd of two chromotroplc ac1d groupings and
one benzene ring as a nucleus; Dependlng on the a01d1ty,
it as proposed that the dye may ex1st as seven spec1es in
aqueous solutlon. Those species may be‘shown.ln the

 following equilibria and also in Fig‘4L1.f _ P
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In strongly acidic media,'two‘protons are
protonated at -N azo positions. The déprotonization
appeérs in.wéékly acidic and neufral cbnditions.‘ m-X‘Dye
same as genéral bis-azo compounds in moderately acid
solution (pﬁ 1 up to 8)‘exis£s only in the azo form. 1In
allialine medisa (pH > 8), ionizatioﬁ‘detpgys the symmetry
of the molecule, an azo and quindne—hydfazoné forms
coexist and cause bathochromic effect, It is wviolet in
colouf as a result of the conjhgation‘bfrbo%hiparts of

the molecule and of the planar structure. ‘ ,
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Fig 4.1 : Proposed structural fbrmula of m-X dye species

in aqueous solutions at various pH
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Metal complex formation of bis-?zo dye can be
described in three types(32,33%).In the first, at pH 6-7
it is believed that the chelate formed in the positions

shown below.;

o TR RE
In the second type of reaction, occuring in alkaline

solutions (pH 10-12, where the ionization of Ovaroups

in the naphthylene ring occurs), the product is probably

formed as follows

. and the € max of the complex is generally not greater
than .4 x 104. 'The third tyﬁe of reaction occurs in
soiutions of rather low pH (2.5-3 and a‘little higher){
the chelate:formed‘has exceptionally high'<5 values, "up

ta 1.8 % 105; The following structure is suggested for

these chelates
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For thprium - mX dye complex, the eyidencg for
the structgre'of the complex was obtained from spectral
studies, the method of continuous variéfion, the mole
ratio methbd and the slope ratio method; . It was found
kbt Ehawd i reacté with m-X dye a£ pH 4.0 to form a

pLER - | metaléligand complex. The following possible

[
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structure may be assigned

Thé comﬁlex is formed by tho%ium bonding to -0
of one phenolic groups in chromotropic acid and to an azo
-N, Although the second diazo component is not-directly
invélved in metal cHEEELi:, EERrrects the reaétivify'
of the functional groups and the absorbiién spectrum“with
the increase in radiant absorptionIOf'thé.mefai.chéiate.

In the pasevof ﬁ—deye,.it is rafher feasoﬂable
to éssume that the complex formation withfthOrium(IV)‘is
in fﬁe similaf‘manner as theloné.of m—deye.éincé the
condifiong'for chelaté formation (colourﬁdevelopment and
pH) are the s;me. Unfortunately, the<sehsi£ivity of.the
thofium -‘pX dye system is considerabl&'iower,than the
one of m-X dye, this is probably due to the presence of

second azo grouping in the benzene nucleus thus makes

this p-X dye -less active toward variocus metal ions. 

It is seen from this reseérbh‘work that 1,3-bis-
(1,8—dihydroxy;3,6-disulfo—2-naphthylézb)benzene can be
used as a spectrophotometric reageht.fbr thorium. The
devéloped method gives the molar absdrptivitY-va;ue at

610 nm. of 1.3 x 104 T which is conventionally

accepted as a sensitive method (34). .Furthermore, in' term
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of specificity, through the control of pH of the solution

- the method may also be regarded as one of the reasonable

selective methods.(see p.p.60-63)

It may be relevant to give sugg?stion for further
étudy that if a series of bishydroxyazo compounds éré
. synthesised by fixing the central nucléi of é systém as
being the benzene rings but yarying'thetphenolic compounds
-which are_used for cdupiing to azd groﬁpsﬂ(in place of

chromotropic acids), some interesting reagents with

significant metallochromic properties may be obtained.
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