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GE& (@IQ) to) trclmperatincs of’ about 250”) and more slowly from 250~ to Soo”. From 
silo?’ tto, IT,,PO& tiere is; no, ftirther- appreciable dehydration. Fig. I shows the weight 
lkss; off ZE!;, measuredI on a Stanton thermobalance, as a function of the temperature. 
E&r &ying tiemgeratures- above. ISOP the dehydration was also observed 
tiexensitilk:. 

to be partly 

IFi&:. n.. ~~higlitIbss.ofi ZP’as.a function of drying temperature. Heating rate: Go/mine 

((8)) ~uaua3i~t~e,o~-aci~~!:.Fbr.d~~ng.temperatures in the ~O-IXO~ range, the specific 
e_xc&r~~~g;a capaciw ofi tie. Zl? (mequiv./g ZP) increases, at a given pH, in proportion 
~ICB tthe l’ess; in) wei@iti: ofi the, eschanger. For drying temperatures in the 11o-3oo~ 

nanage;, asi &mmE.m has. poiiited out O, there are changes in properties as compared 
wiit& tie undisiedl Z’P,, which depend on the pH value at which the determinations 
JUICE GLU&& outt.. ITlie- values are- now no longer the same, even with the exchange 
ua~zrnii@ xxli_~a~ co&ctie& for-weight loss of the exchanger. 

X3’&. 2~ shoxxs; the exchange, capacity of the ZP dried at 50” for 24 h and at 260~ 

fhn II lb ngj rninl as a fin&ion! of the pH. -4s the drying temperature increases, the 
ex.cfian~e aaPaci!Q~-ofYtlie* ZP’ decreases for pH values between S and II, while for pH 
na&xes; B&xx- z the esahange~ capacity remains the same, or increases slightly, 

PH 

Ei’g. ~.~a$ibnlltrscliange,capacity forK+ ion of ZP clricd at so0 for 24 h and at zGo” for I h 15 min. 
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ION-EXCHANGE PROPERTIES OF ZIRCOSIL;SI PHOSPHATE 
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POX-ESCH_ASGE PROPERTIES OF ZIRCOXIUJL U?HOSEH_XliE 

Fq_ -f- Initial taxiations in the mass distribution coefficient ‘CKr,) *df zinc-xmmoriiatoo~~con 
Zl? &id ar 50” for q b a~& at 260° for I h r~.rnin_~Conditions: lo_;5 rmegxii~_ZhF+ti~o rnil 

I AT XH,OH on o.-=j g:ZP. 
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Fig; 6. Elution. curves for Sr’+ and Ba2f ions, with various concentrations of HCl, on ZP dried at 
different temperatures. Conditions: 0.01 mequiv. of each ion are adsorbed on 0.5 g ZP. Flow rate: 

0.8 cm/min. 
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Fig. 7 Elution curves with 2 N HCl of 0.025 mequiv. Cs+ aclsorbed on 0.5 g ZP dried at zoo’ (A) 
aud at 160~ (B) for varying drying times. Flow rate: 0.8 cm/min. 
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DISCUSS1OX 

These experiments show that as the drying temperature of ZP, predip;ita&ed &I cexaess 
phosphoric acid, is raised, a considerable alteration in its ion-exohange prqperrkks 
occurs in addition to an irreversible dehydration. 

The most important variations are those found for the mass ~dktki%t~tior!~ ~ao&i- 

cients of the various ions. From Table II it can be seen that for monosz&mit iions tie 
ratios of the mass distribution coefficients obtained on ZP Idtied iat a60° and .3ti0,, 
decrease in the following order: 

Tl+ > K+ > Rb+ > Cs+ > Na+ > I.i+ 

This order is the same as that obtained by ARGERSIXGER, X~_WIDSON _+~NIB IEbmxm~~* 

for organic resins with high and low degrees of cross-linking. Znourcase iit was ilkmther 

observed that on ZP dried at high temperature the exchange rate @ecreases, cevti&& 
in the case of ions with larger radii, e.g. complezi ammonia ions. As $5 knos~+~~G,, 

-z-the same decrease takes place with resins with high degrees of cross4inki.q. Ana!lo~es 
between the ion-exchange properties of ZP dried at high tempera-e :and S&III 
properties of organic resins with high degrees of cross-linking could itrhen be (e&i!& 
esplained by the assumption that an increase in the drying temperature caases ;a 
greater condensation in the structure of the ZP. This is corroborated iby &he %rre~~er&iiiile 
loss of water, a fact which led ABIPHLETT et ak6 to propose the h_ypothesis &at at Ihi& 

temperature “the process taking place may involve condensation of :adid pho~q&rate 
groups to form condensed P-O-P structures and further cross-EnlGngY. ‘7Iihe p’henom- 
ena observed with ZP dried at different temperatures would then be ana!logons ?fio 
those studied by several authors with resins of varying .degrees of cro~s-Gnkin~~~?_ 

The structure and chemical composition of ZP precipitated iin (excess phq&&ic 
acid and dried at both high and low temperatures are being i.nves&igazed iin order 
to obtain further confirmation of the above hypothesis. 
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SUNXARY 

The ion-exchange properties of zirconium phosphate, dried at temperatures ~an&ng 

from 150~ to 850”, are compared with those of zirconium phospha$e 4kied ;a$ so”_ 
In addition to partially irreversible dehydration, permanent changes ;in taentzih 
properties of zirconium phosphate dried at temperaturesabove ~~o”cou’kiibeokxxwe& 
Variations in selectivity for certain ions of ZP tied .at :high ikrnpera%nre can lbe 
employed to improve the separation of these ions from each mother. AXI @henomena 
observed can be explained by the assumption that an increase i.n dr#ng ik.mpera~e 
causes a greater condensation in the structure of the exchanger. 
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