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Dr. M. ‘1‘. KIXLEY pvc us invaluable aclvicc, and Mr. I-~AI<oI.~~ C. JOSES aclaptccl 
tllc (hincr microburct to a constant-speed motor tlrixvc. WC grxtcfully acknowlctlgc 
tlicir assistance. 

/\ tltcrmotnctric tncthocl is prcscntctl for tltc rctlox titr:ltion of ttr;rnitttn( IV) with tlichrotnntc. 
Tltc invcs~i~ation WiLS m;ltlo prinl;Lrily 1~8 tlctcrminc the iLpplic;rltility of tltc thcrmottictric method 
ha rcdfJX ~i~t?l~iilllS in Sdll~il’ns th:lt cltnklin ims ~k~i!~Cri0lls tit ck!c~rl~Jlks IlsCil in CkC~r0tilC~riC 

tiictltorls. A rclativc stitticl:tt-tl error of It tCJsi, is ;Ltt;rinnblc in tltc titr;rtioti of qctantitics of itratii- 
~itii(lV) r~f tlic orilcr of 5 nlg. I.c:ss tlliltl Is miti is rcqttirctl to cotiiplctc :t titration. I~liti~riclc ion 
c:ltt I’0 tcdcratc:tl in tlie soltttioti provitlctl tllilt sitfficictit :~litmitt~tt~i(I If) is i~tltlctl to coniplcx all 
the fl itnritlu. 

(Inc mt?tliotlc tlic:rniotiibtriiltti! cst pt-0pi’sL’c pi’ttr Ic titriifq2 rctlox tic I’cir;~tiiitti~(f\~) au tnoycn 
clc cliclirotn~~tc:. En prdscncc tl’iotl fliti’rirrc, il cst ti~coss:iiri! tl’njoittcr tic I’;iltttiiiniitt~i( I I I) cti qu;it~- 
tit& !illffiSiltltC! 1joiir IC cotitplc!Xc*r tlltilll!tllC!tlt. 

1% wirtl citic tltcrtiic)tiictrirrcIlc hlctttcdc zttr t~cdox-‘l’itriltiotl voti l;r;in( IV) ttiit I )icllrotnilt 

Iwscllriclx:tl. I4lior-lotletl sthxm tlicllt, \wtltl sic clitrcli %itg:;iI’t* c!itii*r fq!niip*tiil grcbssoti >lc~ti~c volt 
Alittt~itii~~tti( I I I) in tlic I~ot~il’lo.~~~c~rltinrl~tti~ iilwr~cfiilirt wtrrclc:tt. 

Cupfcrron (nmmonium salt of N-nitrosoplx2nyll~yclrosylrrminc) and ncocupfcrron 
(ammonium salt of N-nitrosonapl~tl~yll~yclro.sylan~inc) have been proposed as organic 
prccipitants for the gtavimctric tlctcrmination of tlic lighter rare earth clcmcnts’. 
Previous thcrmobalance stuclics have shown that rcagcnt is coprccipitatcd with the 
metal cupfertatcs, IlliLkilIg it necessary to ignite ancl weigh as tlic metal oxiclcs~. 
‘lb2 metal ncocupfcrrates requirecl tlic same proccclurcn. 

As was anticipated, tllc hcavicr tart cart11 ions, tllosc from curopium to ytterbium, 
arc: also prccipitatccl by tllcsc rcagcnts. Wit11 tllc objective in mind that tlicsc two 
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reagents may prove useful a5 analytical pr~~iJ~it~]lts for the hcavicr riwe earth ntctnl 
ions, the tnctat cupforrates and neocupferratcs wcrc: prupnrctl ancl subjected to thcrnml 
deTx3mposition 0x1 tile thcrnw3balance. Such inforn-iation, as with ttic lighter rim earth 
metal chclatcs, is nccclotl in order to clctcrmine tlrc ~~~~i~~till~ fmm of tlw prctcipitntes. 
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(Fig. rE) I;rorn tltc con~posithn data, tlrc air-drictl chclate corrcsponckd exrtctly 
to that cxpcctecl for ‘f’bCup3; where Crip is the cupforron ion. ‘I’hc first weight loss 
hcgan at 2Qj”, slowly at first, but becoming very rapid nho\*e 205O. A break in the 
curve was ot~~rvccl at 205” with further wcigf3t loss above :zzg*, resulting in the 
ThJIC), level at 540”. 

TEMPEf?ATURE’Z 

(Fig, ID) ‘fhis chclatc began to lose weight at a low tcmpccr~turc, probably because 
of coprccipitatccl cupfcrron. ‘The composition data shows CL smnlicr perccntagc of 
o.siclc than the thcorctical anlount, indicating coprt-5pitation of rcngcnt. 

After tl~ first weight loss at 5o”, breaks in the curve wcrc! observed at qj”, lcSo*, 
and 250~. ‘lb final oxidation of the organic matter begun nt 250°, resulting in tllc 
HOZO:, level at 610”. 



(i:ig. 113) ‘i’llis cilchto \\‘aS tilcl i(uSt StnlIiC of ail of till! lll~till cupfc‘rrntcs studid. 
Again, ;is in tilt! cast of i-i0(~11ih, t ilk \VilS in-olx~1~iy drlo t0 coimxipi t;itccl rcagfcn t. 
‘I’ilc first wcigilt i(JSS i>(‘gilll :\t 45”, witit lu-caics in the cur\xB ;lt r-35”, x60”, :~nd 260~. 
‘I’IK! 131*20:, ic\Y*i ix~g;~ll at yp”. 

(Fig. 211) l’iuz air-dried circlatc began to lost weight at 45”. After a break in the 
curve at 10oO, tiw weight loss was quite slow until 170~. Above this tcmpcraturc, 
the chclatc lost weight rapidly, giving a horizontal weight level from Igo to ~65”. 

Ztefeve?hxs p. rao 



I-ky,,,,l 2(ig0 tlw remaining orgunic matter 0siclizc:cl rapidly, resulting in the I3203 
Icvcl at 5x0”. 

‘1’11~ tlicrmogranis slioiv tlliLt it is not possil)lc to tlry tllc prcwipitatccl complcscs 
to ~~OllStilllt wciglit and tllcn wcigll as tlic stoiclliomctric rlwt;~l cliclatcs. In Sf.!\~cIXl 
CilScS, tilC ~llllO~~llt of ~IlCt~ll ositlc fOlllld for tllc Illc:till Cht:l:ltcS WiLS ICSS tlIZu1 tllc 

tlicorctical amouiit, indicating cqxccipit~~tioii of tlic: t-mg:cnt. ‘I’liis ~~ll~IlOlllf_!l~i~ \VClS 

formd i:\‘cn if a stoicliioliictric;ll iullollnt of lX!ilJ$llt \viLS llscd to Imxipitatc tlw raw 

cnrtli lll~till ions. 

‘1’11~ csuct tll!comJ)Ositic.)ii IIIL’C1IillliSlll of tlw 1w:t:il cc)lnl)lcscS is not known so it is 

difficult to assign tlcfinitc cornpositions to iLl1 parts of t Iit? tlwrmal tlCcorii1’0siti(~fi 

Cut-\*c. 14owctw-, froni tlict first wcigllt loss tr:mlxrat~lrc: to tliit minimum wsiclc lcvcl 
tonipcnrture, tlrt! cut-\-i: prolxhly wpwscnts tlw rwdtruit of a misturc of two or mow 
cliffcrcnt corn~~ouncls. It iLl>lWiIlY fairI>. cc:rhiii tllilt tllc* lllct;~l colllplcXcs arc: Ilot 
l~~*clr;~tcrl so that tlic first wciglit lossi:s arc’ not tlllc to tlic: loss of Il\‘tlriltl!-llO~lll[~ witor. 


