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The tw of z-(rJ-hytiroxyphenyl)-hcnzoxnizole (HPI?) for the gravimctric clctermina- 
tion of cadmium was introcluccd by M’,\LTI~Iz rw~ T~R~ISI:H 1. “I’hcy found that the chcla- 
ting agent was fairly sclcctivc for cadmium ions and that the metal chelatc possessecl 
cxccllent tbcrtnal properties. In fact, there was no color change when the cholate was 
heated up to 275” in a capillary tube and no sign of melting even at Ijoo”. 

Further USC of this reagent was made by 13~~s AKI, f~or31wrsos~ who found that 
eoppcr(I1) ions could bc sclecttvcly precipitatccl in the prcscncc of ~tl~yl~ne~liaminete- 
traacetic acid as a masking agent.‘f’lte copper &elate, in this case, was clriecl at r3o-I JO”, 

Cm~wss I\s~) FI~BISISII” have shown that a number of other metal ions arc also 
precipitated by HPI3. ‘I’hc Cu(f I), Ni, %n ancl Co(II) HP13 chelates showed no evidence 
of melting or decomposition at ~~oo”, the highest tcmlrcraturc they tried. They found, 
however, that the lcad I-IYT? &elate began to decompose at about 2H0°, but did not 
melt at 300~. 

In view of the cscellcnt thermal stability of this class of chclatcs and the potential 
uses of this reagent for the dctcrmination of Cd and Cu(II), it was of interest to study 
the HP13 chelates of Ccl, Cu(II), Co(I1) and Ni on the thcrmobalance. 

The thermal clecomposition curves arc shown in Fig. I with the metal chelate stability 
temperatures and minimum oxide level temperatures given in Table I. In general, 
the metal chclatcs possessed escellent thermal properties. After a slight weight loss due 
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to absorbed moisture, the metal chelates began to decompose in the 165 to ~85” 

tcmpcraturc range. These results reveal that the metal chelates can be dried at fairly 
high temperatures before decomposition takes place. The metal osidc level tempera- 
tures began in the 5oo to 595” temperature range. However, it would not be advantagc- 
ous to ignite the metal chelates to the oxides bccausc they possess favorable gravime- 
tric factors and excellent thermal stabilities. 

Kg. : ‘I’lic thcrmd tlccomposltlon of the metal I-II’13 chclntcs. 
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Coppcr( II) < 105 > 525 
Cnbdt(1 I) <2IO z=- 500 
Nickel <230 >52S 
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The reagent was first studied on the thermohalancc to dctcrminc its thermal 
propertics. If the rcagcnt posscssccl rz favorsb!c sublimation temperature or boiling 
point, it may bc possible to remove any coprccipitatcd rcagcnt in the metal chclatcs 
by heating. However, this was not found to lx the cast. 

The reagent hcgan to lose weight at TOO’. Rcyond this tcmpcraturc the weight loss 
was rapid, resulting in a small amount of carbonaceous matter 111 the thcrmobalancc 
pnn at 2TO”. The mdting point of the compound was TZ.+-IZ~~, hence, tllcrc was some 
weight loss hcforc it mcltcd. 

The air clricd caclnii~tm l-1 PIZ cllckltc was stable up to 2S.j”. 13cyoncl this tcmpcrature, 
the chclntc dccomposcd rapidly, giving the Cd0 1~~1 at jog”. From the thermal 
decomposition curve, tlic drying tcmperaturc of x3o-Iq~” previously suggested1 ap- 
pears justified. I-Iowcvcr, higher tcmpcratures may bc employed if ncccssaty. The 
caclmium &elate was the most stable of all of the f-II?13 metal chclatcs stuclicd in this 
investigation. 

The copper klPJ3 chelatc was stable up to 16.5”. 13cyoncl this tempcraturc, a. slight 
weight loss occurrccl. becoming more rapid above Z=JJ~, and finally giving thcl CuO 
lcvcl at 5~)s”. Again, the clrying tcmpcraturc of x~jo--1~~0~ appears to be jusiificc12.‘l‘l~c 
Cu HP13 cliclate was the least stable of all of the metal chclatc5 stlitlicd. 

Nickel W PB chclnte 

The thermal decomposition curve of the nickel HPI3 &date revealed that a small 
amount of water wns retained by the chclatc after air drying. This water began to 
come off at 3s” and was complctcly lost at 120~. From x20 to ~:Jo~ a horizontal weight 
level xppearecl which corrcsponclccl to the anhydrous chclatc. At 230~ the chclatc began 
to lost weight slowly. I~eyoncl 3Is”, howcvcr, the chclatc clccomposed rapidly, giving 
the NiO Icvcl at 525”. 

The thermal clcconiposition curve of the Co HPJ3 chclatc was almost iclcntical to 
that of the Ni chclatc. Absorbed water hcgan to come off at Go0 and was complctcly 
lost at TOO”. The anhyclrous chclatc was stable bctwccn IOO ant1 21~~~. Rcyoncl 210’. 

however, tile chclatc began to dccomposc slowly. Above JIO~ the &composition bc- 
came quite rapicl to give the Co,O, level heginning ilt MAJOR. 

licc~lvcd Octol,el 14111, 1957 


