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[7). Vicrounnkn ommOoOK, MMCKYTHpoBamible B 5Toil pabore,
MOJIHOCTEI0 OTHOCATCA M K JAHHOMy onpencncHHio. Ted ke
CaMBbIM €rnoco0ox MOTyT ObITh NOJIyYeHBI KPHBBIE THTPOBAHMHS
CNOXHBIX cMcccil, MPHYCM BO3MOXHOCTH CyHICCTBEHHO pac-
MIHPSIOTCS MPH HCMOJB30BAaHHH MHOTOKAHANBHOIO aHanln3a-
TOpa HMIYJIBCOB JUIA PETHCTPALHH TAMMA-CIIEKTPOB.

3.2, Onpede.enne ob.aacmu pH sxcmparyuu u Kunemuxa npo-
yecea srcmparyu

Onitcannelit npndop MO)eT GLITL NPHMEHEH TaKxke A onpene-

nennsa o6nacteit pH, B KOTOPBIX NPOHCXOANT NOMHAA IKCTPaKUHS
v
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Puc. 4. O6aacTh cyGeTexuoMeTpHYECKOi IKCTPAKUME CKAHIHA TEHOHATPHM~
dTopaueToHONM

Ans cnydas cyGeTexuoMeTpHYecKoro Bolaenenus unu BooGlue
A MCCNIEIOBaHHA 3aBHCHMOCTeIl SKkcTpakuui na pH pacreopa,
B xkavecTse mpiMepa MPHBOAHTCS KPHBas 3aBHCHMOCTH aKTHB-
HOCTH OpIaHiyeckoil ¢pakuun OT BpeMeHH IpH CyOCTexio-
Merpuyeckoii axcTpakuui Sc (TTA); xnopodopatom. pH pacteo-
pa H3MeHsUTOoCh npnbaBneHneM pacTeopa amMyuaka. ITocne kax-
noro poGasnenya aMyuaxa usmepanock pH pacreopa. Cmech
B TEYCHHH BCCIO IKCMEPHUMEHTA IONEPEMEHHO NEPEMELINBANACE
H OTCTauBaiachk Ans painenenns dpaxunit, JUTHTEIbHOCTL HITEP-
BaJIOB NEPEMEIIHBAHNA H OTCTAHBAHHA B OMHCHLIBAEMOM Clyyae
npubnu3ntensio 1,5 sun. M310M Ha KpHBOIT COOTBETCTRYIOT
Bpemenn npubaenennss NH,OH, 1. e. 3menennio pH. NH,OH
00aBNANOCh TOJNBLKO MOCAE YCTAHOBIEHHA MOCTOSHHON AKTHB-
noctH, Honyyennas kpupas nmoxkasana Ha puc. 3.

Haer ona uudopmauio kak o ob1acTit NOAKHOI 3KCTPAKLHK
Sc(TTA);, Tak H O BpEMEHH YCTAHOBIEHHS PABHOBECHA TDH
pasnelx pH. Kpupylo 3aBHCHMOCTH 3KCTPAripoBaHHOIO KOMH-
uyecTBa Sc na pH, mocTpoeHHyl0 Ha OCHOBAHHH TIONYYCHHOIT
KpuBOii, BitAnO Ha puc. 4.

Hipknnit npeaen obnacTit nonuoii SKCTpakuyuyH B TOYHOCTH
COOTBCTCTBYCT DAHCC HAMH MOJYYCHHBIM pedynbTatam [1].
Pa3nnua B-BeHYHHE BEPXHErO MpCACIA Aana pasuHueit B pH,
npH koropeix painaraercs Sc(TTA); m HTTA. Sc(TTA); pas-
naraercs npi pH > 10, HTTA y:xe npu pH > 8,5,

ITonyuenne onHcaHHBIX 3aBHCHMOCTENl MoxeT ObITH NON-
HOCTBIO ABTOMATH3HPOBAHO, €CAN CHAdANTH npuGop CooTBET-
CTBYIOLHMH BKJIFOYATENAMH H aBTOMATHYECKOJI 3aMHCBIO H3Me-
nenus pH 1 akTHBHOCTH.

3.3, Ko.topustempuueckue u opy2ue ucc.iedosanus

Kpoate npuBeacHHBIX IPHMEPOB MOKET GHITL ONMHCAHHLIN NpU-
6op ¢ nosouplo n06aBoyHBIX 0GOpyAOBaHNii MpPHMeHeH A
PELICHHA PAAA AHAJIOTHYHBIX 3a1a4., OTHOCHTCS 3TO IJIABHEIM
06pa30oM K HCCNeNOBAaHUAM, CBA3AHHBIM C NPOLICCCaMH B OIHO-,
nByx- 1K Gonee $a30BIX CHCTEMAX, HAXOOAIUHXCS B KHIKOM
coctosnui. M3 nux, xpoye Bbllle NPHBEACHHBIX TPHMEPOB,
K Haubosee NpOCTHIM NPHHAIIEKHT NPHMEHEHHE ONHCAHHOTO
npubopa B KONOPHMETPHI HAM XeNaTroMeTpHn (HCIONb3ys
KOIIOPHMETP € CAMOMHCLEM) If AN Pa3HOTO pojia THTPOBAHHIL.

ABTOD BhIpakaer riy0oKy o 61arosapHocTh Kaimunary XHMH-
4yeckHx Hayk M. Kp:xnpaneky 3a psag uenusix yka3lanuii, cnenas-
HBIX HM KaK IIPH KOHCTPYHpOBaHHH npubopa, Tak H npit obop-

TICHHH AaHHOH cTaThH. Hoctynuaa 8 pegakunio 23/VII 1966 1.
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Removal of Silver Traces from Palladium by Means of Selective Adsorption

by J. Miller, G. Toth

(Report from National Atomic Energy Commission, Institute of Isotopes)!)

A highly effective method has been developed for the separation of silver traces from palladium based on the selective adsorption
of the former on platinum surface. Authors separated 97 per cent of silver traces labelled with Ag'1? from palladium with the initial
silcer-palladium weight ratio being 1078. The silver separated proved to be chemically free from palladium. Influence of the pre-
liniinary treatment of platinum on its adsorption capacity has been studied.

1. Introduction

It is rather difficult to remove silver traces from palladium and
so to produce palladium compounds of high purity especially
because of the very similar chemical and electrochemical prop-
erties of these two elements. This similarity of the chemical
propertics renders difficult the separation, for instance, of
carrier-frec Ag'!! isotope produced by neutron irradiation of
palladium target. )

Electrochemical separation of small amounts of silver from
palladium can be attained only after insertion of the latter into a

' complex, failing which the palladium might be deposited prior

1) Address: P. B. 77, Budapest 114/Hungary.
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to silver in accordance to the more positive normal potential of
the former.

It is a well-known phenomenon that ions present in micro-
concentration may show different behaviour in many aspects
from that of the same ions in macroconcentration [1-3). Such
differences have been observed in the case of silver which make
possible to separate silver from palladium with high selectivity
even if their weight ratio is as small as 10-¢ — 10-8,

2, Experimental

Disks made of a 99-99 per cent platinum (diameter 20 mm,
thickness 0-3 mm) welded together with a picce of 0-5 mm dia-
meter platinum wire are taken as adsorbents. Preliminary anodic
or cathodic polarization is applied to sccure the reproducibility
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of the surface properties. The solution containing the silver to be
adsorbed is stirred with constant revolution per minute.

The adequate silver ion concentration is adjusted with reagent
grade Merck silver nitrate. The amount adsorbed on the surface
is determined from the distribution of the activity of the Ag!1!
used for labelling. The activity measurements are carried out
using a Na(TI) well-type scintillation crystal. The proper pH
value is set with nitric acid and/or sodium hydroxide.

3. Adsorption of silver on platinum surface

On the basis of previous experimental data, it seems probable
that the concept ,,adsorption*, in the given case, covers an
exchange reaction between the hydrogen atoms bound to the
platinum surface and the silver ions being in the solution accord-
ing to the scheme as follows [4, 5]:

(P)y-H + Ag* = (P)—Ag + H*. ¢))

The hydrogen becomes to be deposited on platinum surface
during the cathodic polarization of the latter. The adsorption
capacity of the surface is 1 or 2 orders of magnitude decreased
and fails to be reproducible if such a preliminary cathodic pola-
rization is omitted.

We investigated the dependence of the preliminary treatment
of the adsorbent on the adsorbed quantity so as to find the
optimum conditions of the separation. Furthermore, the effect
of silver-ion concentration on the extent of adsorption has been
investigated in order to determine the upper limit of the separa-
tion efficiency. Significant differences due to the preliminary
treatment and surface conditions in the adsorbed quantities were
observed. The adsorbed amounts are decreased to a few per cent
of the maximum if the adsorption is performed after the anodic
polarization of the platinum.

On the contrary, it is noticed in case of previously reduced
adsorbents that the silver ions can be quantitatively adsorbed
from the solution until the coverage of the geometrical surface
reaches 026 x 10-¢ g of adsorbed silver/cm? on the average
(Fig. D.

We assume the connection between the preliminary treat-
ment and the adsorbed quantity is caused by the rise or removal
of a surface oxide layer. .

According to Fig. 2, increasing hydrogen ion concentration
has no decreasing effect on the adsorption capacity up to about
1 molarity.

4. Separation of silver traces labelled with Ag!!! from neutron
irradiated palladium

The labelling has been carried out making use of the nuclear
reaction

Pd“o(n, '}’) Pdlll = Aglll

induced by thermal neutron irradiation and resulting homogene-
ously dispersed Ag!'!! in the volume of the target. Irradiated
palladium metal (01 g) was dissolved in aqua regia and the
obtained solution was evaporated to dryness. After driving off
tracer amounts of hydrochloric acid the residue was dissolved
in 1073 M nitric acid. Preliminary reduced platinum adsorbent
having proper adsorption capacity was immersed into the solu-
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tion and after stirring for 30 min 95-97 per cent of the Agtit
were found to be adsorbed.

In case if the separation of Ag'!! is desirable the procedurc .
includes rinsing of platinum with redistilled water until the
removed water showes any traces of palladium chloride. The
desorption proved to be completed after having rinsed the ad-
sorbent with a small volum e of 9 M nitric acid.
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Fig. 1. Adsorbed percentage plotted against initial silver-ion concentration
in case of previously reduced adsorbents
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Fig. 2. Extent of adsorption of carrier-free Ag!!! plotted against hydrogen-
ion concentration in case of previously reduced adsorbents

5. Conclusions

1. The procedure based on the selective adsorption method
described here is simpler and more efTective for the removal of
silver traces from palladium than any other one reported pre-
viously [6-9].

2. The separation of carrier-free Ag'!! (produced by neutron
irradiation) from the bulk of the palladium target material is of
high importance among other practical applications of this me-
thod. The separation can be carried out even if the palladium-
silver weight ratio exceeds 108,

3. As it follows from point 2 with regards of the production
of Ag!'!! the critical impurity in the palladium target is silver
because of its effect to decrease the specific activity of the isotope
produced. Thus the method can be very useful for purifying pal-
ladium targets before irradiation.

4. The authors expect the method to be applicable for the re-
moval of different traces from other macrocomponents as well,

Received July 18, 1966
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