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Short Communications 

A simple method for the dissolution of platinum metals 

Dissolution of the platinum metals and tllcir alloys is frequently a difficult operation. 
Althc~ugll platinum and palladium yiclcl to aqua regia, rhodium !wcsents more clif- 
ficulty and ruthenium nnd iridium arc quite intract;lblc. Gxr.cr~r~rs~~ has reviewed 
the commonly used methods. The trriclitic.~nnl npproacll wllicll involves extraction of 
platinum ancl palladium with aqua rcgia, followed hy rcl~cater! oxidative allcalinc 
fusions, is teclious an<! unsatisfactory. ‘1’1~ method dcvelo!~cl !,y WtcHEw, SCHIXCHI 

l\sI~ Goitrms” is effective !->ui involves Iwating ac!ucous llyclroclh-ic acid solutions to 
tonipcrnturcs u!> to 300~ in scalcc! glass tuhcs. Incidcntd to ;L stucly of tlic s!xxtro- 
!~l~otonwtric cliarxtcristics of tlic platinun~ rwtal clcnicnts in molten salt mcclia, wc’ 
!KL\T obscrvctl molten !>otassium !q’rosu!fnte containing potassium cllloridc to bc an 
csccllent medium for attacking tlic metals and their alloys. .4ltliougli t!ic mcthotl was 
not. stucliccl cxtensivcly, it !>rovd SCJ useful that it was felt wortlwhilc to tlcscri!>c it 
lwiefly in order that otlicrs with simil;lr !wo!,lcms mig!lt hnvc tllcol)I)[Jrtutiity to acla!)t 
and a!>!dy it to their own neccls. 

‘I’llc caidizing strcnC;t!i of fusd !Massiuni !)yrosu!f;itc increaws with increasing 
tcni!wrature, ant1 at GOoO cllloriclc ion a!qwars to !w oxidiaccl slowly to c!i!orinc. When 
tlic !d:itinum metals arc fused with ;I. mixture of !Aassium chloride and pyrosulfat’e, 
tlwy clissolvc rnpiclly. I~rcsutn;~bly the clilorinc formctl acts on the metals directly, 
and the !wwenw of cliloriclc: ion reniows and stabilixcs the proclucts as cllloriclc 
complcxcs. 

Dry !~otassium !qmJSU!fatC WLS !XC!mx!d !1y !mlthg tile COnlmerch! prdUCt in il 

Pyrex flask at about Goo-700~ until cessation of active bubbling indicntccl that the 
water lid lien driven off. ‘I’llc melt was then !wurcd out into tlw dcprcssions on a 
porcelain sllot plate which gave, on cooling, ;L supply of !wllcts of convcnicnt size. 
The sam!Acs in tlic form of foil, !)owdcr, or fine granules were sculecl in small Vycor 
tubes togctlwr with n!~!woximntcly 5-g !Jortions of tlw dried !>yrosulfate and 0.5-g 
portions of driccl potassium chloritlc. The tubes were convcnicntly fabricatcc! in the 
shape of small test tubes, about IO cm long, from stantlarcl Vycor 13 mm 0.~1. tubing 
having ;\ wall thickness of a!>!>roximatcly 1.2 mm, ancl sl~n~ld have a volume about 
tllrcc times tllat of the melt. The Vycor tubing is cnsily worked wit11 an oxyhydrogcn 
torch. The scnlccl tubes wcrc l~lncccl in a standard crucible furnace. clcctricnlly hcntcd 
and maintained at a!)proximatcly Goo” by a tlicrmocouplc-actiatcc! tcmperaturc 
controller. At this teni!wraturc, about IO mg of sheet iridium coulcl !X dissolved in 
about 15 min ; rhodium was acted ul>on with similar spcctl. Compact SiLITIplCS rcwtcd 
more slowly, ant1 it was fount1 convcnicnt to lcnvc the tubes in tlic furnace for SCVCriL.1 

hours to ensure complctc solution. Plntinum and pa!lidiUm dissolve very rapidly; in 
fact, l~alladiuxn may bc clissolvcd without the addition of potnssium cliloricle. 

The bchnvior of rutllcnium metal is somewhat more con~!~lcx. In tllc absence of 
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chloride, ruthenium is attacked by potassium pyrosulfatc only at temperatures above 
6o0°, wl~~eupo~~ it is converted partially to volatile ruthenium tetroxide and partially 
to a mixture of black substance believed to hc ruthenium dioxide, insoluble in the 
melt and in water, together with a soluble species of unknown oxidation state. When 
chloride ion is present. ruthenium dissolves rapidly in the melt but the reaction pro- 
ducts depend upon the temperature. At Goo” in a scaled tube, a mixture of pyrosulfatc 
and chloride converts the metal to a mixture of products including a brown solution 
probably containing ruthenium(lV), a black precipitate which is probably ruthenium 
dioxiclc, and traces of ruthenium tetroxidc. At 5oo” under the same conditions, 
ruthenium clissolvcs rapidly and completely to form what is probably ruthcnium(IV). 

Cold metal is not attacked by potassium pyrosulfatc alone. Gold salts decompose 
to mctrrllic gold when fused with potassium pyrosulfate. In the presence of potassium 
chloride, however, gold metal is dissolved to give a yellow solution which is stable in 
the sealed tube. If a melt contain&g gold and chloride ion is allowed to stand open 
to the air, gold metal will precipitate after the chloride has ~~c)lntilizcd. 

The new method of dissolution is advantageous in several respects. In comparison 
with other methods, the rate of attack is very high. Although only the pure platinum 
metals and a IAntinum- x0(?;, iridium alloy were examined, it is cxpcctcd that no 
alloy will 1~ resistant to attack. ‘The products of the fusion arc readily soluble in 
water. The principal disadvantage of the mcthotl is that large amounts of potassium 
are introduced into tile sample. It is of interest to compare the mcchanicsl aspects of 
the dissolution method of \~‘IcHERS el al.2 with the one tlcveloped in this work. In the 
former, pressures as high as 4000 p.s.i. arc developed in the reaction tubes at the opc- 
rating tcmpcrature of 300~. Generation of chlorine during the reaction also causes 
pressure to build up and the tubes must bc cooled in solid carbon dioxide before they arc 
opened. In the present method, the pressures dcvclopcd arc probably no higher than 
30-40 p.s.i. and have never been great enough to break the standard wall 13 mm 
Vycor tubes that wcrc used. The room tempcrnture pressure, even after 15 h of 
heating, was always slightly below atmospheric. The method has been usccl mainly 
for the dissolution of amounts of metals in the x to 20 mg range. However, scaling up 
to gram quantities should introduce no serious difficulty. 

This work was supported, in part. by the United States Atomic Energy Commission 
under Contract A’r(30-I)-905. 

(Rcccivccl ScptCmbcr 5th, 1963) 
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