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T nurposs af the cenfersnce was ths discussion of recent advances in ruthenium

cramisztyy by reprosentatives of all the proJect Ioboratories concerngd with that
Tho lsboratoricg® reprusented weres Argenne Kational Leboratory, Chlcege;
Onslk River, C.aade; ¥-25, Oal: Ridye; TNanford Works, Ricklané, ¥rodls Laboratory,
Cokenaotady; ond “Illinols Institute of Teslnology, Chicago.
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Swecry of Acenda

* v . .
I., Anudytical pethods for Juthenium
II. fFure Ruthenium Campounds N
1II. Idaptificetion of Species in Cemplex Mixbures
IV, Rushenism ir, Solwent Extrection «
p Vi Apeciale Prcblexms and Tachniques
- 2’
£ etlods .

., The Avgozne peepla have chocled sevorel cradytical methods for ruthenium using

ermenium chicrorutlgnate as & ‘standard. They found the

& high} wadh o wagnesium preeipitetion of ruthenium meted fxom 6 M FoF. The

thionatide method zave resulte 10-13% high (5% dug to blenk) when uged fer 8 to
“10 ug. sgsples. Tre Gilchrist rgthod gave a good precipitete of hydzolysed
rmthenium oxide froem 0.1 gne sanples.
Mazsricgld resulta $eré not presented.

Sforiretrie Mathods '

P .ﬁ.rgomé laborateries ruthenivm hes ween oxldized to the tetroxidg with *

persuifaty snd silyer and the light ghgorbed

Szedl sewples geve ¢ollold pragigltates.

at 3050 & by the oxidized solution

ast results {consisently

wag meagured with e Carey recording ’@ectrophomew. Semples renging over a 500
£cld chenge in concentration cledlged within 2% when thay #ere reduced with mercury ¢
erd reozidized fer meesurement. A celibretion curve is mecessary for this method.

¥~25 hus usead a similar method involving an alkeling fusion-to Napy Ru 0,‘_ follcfed

br.dilation and measuremewt of light sbsorgticme
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Velence State Analyses @ ¢ &%

Hanford lsboratories measured the iodime liberated by r®thenium tetrozide Formed
by the action @f bwmate lon. This @8 unsuccessful in defdéning the oxidetlon
gtal¥sns was an attempt at Kn&_l@ laboratory to disﬁ@@ the telrquide into
lodide and ti@rate with thiosulfete. They heve s

@
()

d to use chromous ion 0@
titrate Ru (IVP. Enolls é¥so tried to reduce Ru (IV) by var®us ane¥zams @fth
e intention@f stepwise reoxidation. Argonne tried to do the seame with
bydrogen instead of mercury but found that rutinivm catglysed the redustion of
pexcj)chlora"ce to chlorides, '

®)

'f"_‘ X-25 hasglone some $ork on ®1id compounds. No methods are vet availlablg for
¥ Qigbingugshing RuP(ITI) %mxxg(zv) in nitr® spid solutions. T@o ofker methods ..
referred to were the thiourea®method and the borohydride method, No evalua',tigl ®
of these methods was nad®. @ ® @

® ®

Radiochemicel Methods @

Cx

' @®

. ® ®
Mgution was made of the need for a stox@hrd coun progedure., It was suggested
" #that an absorber®e used to teke gut the very week%uthenium@ and comnt only t#
strong from the rhodium danghtdr. The ruthenium ‘}’ is sasisfacltory for cowmting.
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- Preparation of Stindards o
s @ ®
> Ruthenitm tetrox:de distilled £ri sulfuric acid solutions and Ropged in
concentrated dperchloric acid has BEen cormd®ly wsed as shtandaxrd. Amsonium
® chlororuthenate has alsc been used es « stendard. There is o questipn as to
wWhather this compovnd contains six chjorides or five chlorides and one hydxozyl.
« The rutbeniwm is Thought to be in the + U @hai@. @®
» ) # - ®
. T34 ‘.‘l\ [CA) @ o @
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» Pure Compounds

. 2
“ ¢ Repgrt B8 (Nov. 1y 1948) contains thermodynamic data on ruthenium pentefiuoride
which hes been made a% F-25 from ghe m8tel end fluorine. Work is also being done
* on the trifiyoride. Xnolls has madé®ruthenium nitroso nitrate, Ru NO (N03)3
following a Btandard procedure. They wexgy unsuccessful in mgikingea solid
perchlorate.,® . o @ @ ® ® @
w @ C
Oxidation potentigls * @: @ ©
) @® )
The potentials of the following couples bave bedn bfacketed gg @ollows by the use
of ofidizifly and reducing egents: ® ®
® K
-~ @ @ @

R®(IV) = Buf, + & ) ) ’ EC - - to - 1.3
(v} u 6y, e . gl to - 1.3 ®

B (111) % Ru (Iv) + & w E° = 9082 o - 0.8 @
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Spegtrgphotametric Data® © v o -

& i ®
: Futheniu® which was oualyzed to be in the & h#igte Shoved a band ab 4600 &. ©
°, Yarious §olutions of ruthenium tetroxide which had been reduced showed a peek
®o 206950 R. There was some shift in’he location of this poak with chegge of @
o hydrogen ion concentzptio®® Other peaks @3so appear under various cordigions and
generally obey Beor's law.
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Polargzrsl ) ® &2 . % ®
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Mercury electrodes arc abitacked by the higher oxidetion states®f Gubthenium.
° Platimm electroGes have been used succeSsfully ard pointsdof inflection in the
current voltage curves b been repor"aed@ for vs.rioé% solutions. & *
e G A
e ©O Solveat ®ztraction ®

s

. OF & ® .
0ak Ridge reported that & grest dasl of the §FRble in extresting ruthenit® 8
o &PDears to be due to a@toble colloidal form, Phey have found that ruthenimm
© which has been trested with perio¥ic meid is strongly ad@orbed on Tygon tubipg.
o Aomethod for removing ruth@idh bised on thig fact has been Bevised Hanford
reported on solvent extraztion work with tracér ruthgnium.® A new tetch of tracer

1 kasQiven entiaely different rosubis from previoussexpedivents and hes nopyet

besn explainede Chelk RivePPhs found thet oxidetfon of rutlenidpy cerium (VP g
o an @xaraction irto tetrachlorocethane gives 96 = 98% extraction. To other fissid:
productg nave been tacted in tbgéorganic BEEOR. Acjd deficient systers give
v@y pocr extracticn yields.® © . _
o L] (05 o) " . *
Vo%tmg_%gl ® o ) ) T @

o © ooty HenfoPa and Argorne reported on o3aizing ruthentium to the tetroxide and
volatiliging. Ozone, pormanganc®e @id cerium () were good oxidizing sgewts
pltLougk The $uthenium stuck to the e .eF the sppiretus. C&iun @es sty
obeckiomsble in thﬁ respect. Oply a.few mffent @inck to the walls when
P anss wos usdl and ozone @es reported to give dhe Sest recove®y,
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o Algwugh a large smount of work has begn dche on ruti®nium, ere is still & A
grent demendcfor & godd analyticBy method. Identification of the, spedles<in i
solution @nd preperation of 2 gur® compound also arediigh on the list of things
40 be eccomplished. @ o @ . @ - .
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