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INTRODUCTION

Solvent extraction from acidic nitrate-ni-

trite media is of interest in connection with

search for efficient methods to recover the fis-

sion palladium which is present in the spent

nuclear fuel (SNF), along with other platinoids

(Ru, Rh). Urgency of this problem is first of

all due to the ecological aspects of handling

radioactive wastes (vitrification, disposal), be-

cause dispersed phases of platinum metals in

glassy matrices produce devitrifying effect [1].

In addition, SNF is a promising man-caused

source of palladium and rhodium [2, 3].

During solvent extraction processing of SNF

after its dissolution in HNO3 (PUREX process),

all the soluble fission products including palla-

dium (with the mean content of 0.2–0.5 g/l),

and the products of corrosion of construction

materials remain in the aqueous tailing solution

(high level waste, HLW). Direct investigation of

HLW is hindered because of its high activity.

Because of this, model systems based on nitric

solutions of palladium (II) are used for investi-

gations [4,  5]. Such an imitation seems inade-

quate, because HLW contains up to 10 mmol/l

of radiolytic HNO2 along with 2–3 M HNO3 [6],
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Abstract

In connection with search for methods to recover fission palladium from highly active liquid wastes from
spent nuclear fuel reprocessing, new results were obtained on palladium solvent extraction by organic sul-
phides from model (in the absence of radiation) nitrate-nitrite solutions containing also a number of accompa-
nying elements (Ag, Ru, Rh, Te, Se, Sb, Mo, Zr, Fe, Ni). It is shown that within the investigated ranges of
the acidity of aqueous phase (0.5–4.5 M HNO3), palladium concentration (0.1–0.7 g/l) and temperature (293–
313 K) the recommended petroleum sulphides, dioctyl and dihexyl sulphide allow achieving palladium fraction
extracted not less than 99 % within time interval not longer than 10 s with 10-fold concentrating in the
extract. The separation factors of  palladium from other elements except silver are 106–107. Additional affining
is required in order to separate palladium from silver. For palladium stripping,  aqueous solutions of  ammonia
(1–2 mol/l) are proposed, since they provide 99–99.9 % palladium fraction extracted within 3–4 s under 4-fold
concentrating. Good parameters of selectivity, fraction extracted and concentrating are due to high specific
affinity of palladium to sulphur- (organic sulphides) and nitrogen-containing (ammonia) reagents, with high
lability of  Pd(II) complexes and the related irreversibility of  coordination chemical processes which occur
during extraction and stripping. High rate of  the processes is achieved by using optimal excess concentrations

of organic sulphides and ammonia.
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and palladium forms stable nitro complexes (the

equilibrium formation constant for [Pd(NO2)4]
2–

is lg β4 ~ 22 [7]). So, the HLW medium should

be considered as nitrate-nitrite.

When choosing solvent extraction systems

for the fission palladium, one should take into

account a number of specific requirements. The

extraction of palladium should be first of all

rapid (and complete) in order to decrease radio-

chemical destruction of the extractant and dilu-

ent which are used many times; second, it

should be selective to provide deep separation

of Pd from radionuclides of the accompany-

ing elements during a minimal number of stag-

es with the enrichment factor 106–107; third,

it should lead to many-times concentrating of

Pd at all the operations in order to avoid an

increase in the amount of secondary liquid

waste. As we have shown in [8, 9], these re-

quirements with respect to acidic nitrate-nit-

rite solutions are met to a substantial extent

by organic sulphides, which are widely used

in the technology of reprocessing palladium-

containing concentrates from chloride media

[10]. Unlike chloride (and to a less extent pure-

ly nitrate) solutions, the recovery of palladi-

um from which by organic sulphides is hin-

dered kinetically, in the case of nitrate-nit-

rite solutions quantitative 10-fold concentrat-

ing of palladium is achieved under a short-

time contact between the phases (10 s) [9]. The

goal of the present work was to optimize the

main operations of absolute and relative con-

centrating of palladium by organic sulphides

from the imitate nitrate-nitrite solutions.

EXPERIMENTAL

Chemical reagents of “kh. ch.” grade (chem-

ically pure) were used: HNO3, NH4OH, AgNO3

and La(NO3)2; H2MoO4
 ⋅ H2O was obtained from

(NH4)6Mo7O24
 ⋅ 4H2O [11]; RhCl3

 ⋅ 4H2O and ZrO2

of “ch.” grade (pure), metal Pd (99.9 %), Sb

(Su-000), Se (“os. ch.” 22-4 – specially pure),

and Te (TV-4). Extractants were di-n-hexyl sul-

phide (DHS), di-n-octyl sulphide (DOS), ben-

zyl-n-octyl sulphide (BOS) “ch.” (pure) and con-

centrate of petroleum sulphides (PS), 10 %

sulphide sulphur, distillation range 507–633 K,

extracted from sulphurous petroleum with 86 %

H2SO4. Diluent for the extractants was techni-

cal-grade triethyl benzene (TEB) with isomer

mixture content of 98 %.

Standard solutions of elements on the basis

of HNO3 were prepared as follows. Weighed por-

tions of metals were dissolved in concentrated

(Pd and Sb) or 1 : 1 diluted (Fe, Ni, Se and Te)

HNO3. The solution of nitrosoruthenium nitrates

was prepared from Na2[RuNO(NO2)4OH] comp-

lex (synthesized according to the known pro-

cedure [12]) by boiling in 8 M HNO3 for 1 h;

the solution was evaporated till humid salts

and dissolved in 3 M HNO3. The solution of

rhodium was obtained from RhI3 (deposited

from rhodium chloride solution by adding NaI)

by treating it with a mixture of concentrated

HNO3 and H2O2 under boiling till complete re-

moval of iodine and decomposition of hydro-

gen peroxide [13], the solution was evaporated

and the residue was transferred into 3 M HNO3.

In the case of zirconium, ZrO2 powder was

alloyed with NaOH in excess, the cake was

leached with water, the hydrolytic Zr(OH)4
precipitate was separated,  multiply washed

with water, and dissolved in 3 M HNO3.

In order to make nitrate-nitrite medium,

the aqueous phases prepared on the basis of

standard solutions of elements or their mix-

tures were nitrated before extraction; nitra-

tion was performed with nitrogen oxides till

the establishment of constant efficient redox

potential of the solution (Eeff). This meant

achievement of steady HNO2 concentration,

which was estimated, on the basis of calibra-

tion for Eeff with nitric solutions of NaNO2

[14], to be at the level of 10–2 mol/l for the

solutions based on 3 M HNO3. Concentrations

of elements in the initial aqueous phases were

close to their calculated concentrations in typi-

cal HLW.

Solvent extraction was performed in tubes

mixing phases due to intensive hand agitation

during the time t at the given phase volume

ratio (r). The dynamics of  extraction and strip-

ping was investigated using a glass thermostat-

ed cylindrical reactor equipped with a turbine

mixer (ω ~ 40 s–1) and reflective edges to pre-

vent the formation of  hydrodynamic cone.

Concentration of the major part of elements

in phases was determined by atomic absorp-

tion with HITACHI Z-8000 instrument in flame
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ÒÀBLE 1

Dynamics of  palladium solvent extraction with DOS  and PS  solutions in triethyl benzene from nitrate-nitrite

solutions based on 3 M HNO3 (T = 298 K, r = 0.1)

τ , s
τ
w

[Pd] , mg/l ÅPd, % τ , s

τ
w

[Pd]

, mg/l ÅPd, %

0.1 Ì DOS, ÑPd = 95 mg/l

  6     0.28   99.7   80   0.03   99.97

14     0.23   99.8 600   0.03   99.97

31     0.04   99.96

0.1 Ì DOS, ÑPd = 200 mg/l

  4     9.3   95.4   61 <0.01 100

11     0.27   99.9 600 <0.01 100

25     0.01 100 780 <0.01 100

0.1 Ì DOS, ÑPd = 418 mg/l

  4   63   84.9   72   0.08   99.98

12   20   99.5 420   0.04   99.99

25     0.80   99.8 600   0.08   99.99

0.1 Ì DOS, ÑPd = 628 mg/l

  4 176   72.0   60 64   89.8

12 110   82.5 300 66   89.5

24   72   88.5 600 64   89.8

0.3 Ì DOS, ÑPd = 207 mg/l

  3     0.1   99.95   77   0.1   99.95

11     0.1   99.95 300   0.08   99.96

26     0.1   99.95 480   0.09   99.96

0.3 Ì DOS, ÑPd = 398 mg/l

  5     0.15   99.96   62   0.07   99.98

13     0.10   99.97 300   0.08   99.98

26     0.08   99.98 480   0.06   99.98

0.3 Ì DOS, ÑPd = 656 mg/l

  4   11.5   98.2   60   0.04   99.99

10     0.05   99.99 300   0.06   99.99

22     0.05   99.99 600   0.04   99.99

0.3 Ì PS, ÑPd = 218 mg/l

  4     3.4   98.4   55   1.7   99.2

11     2.1   99.0 300   1.5   99.3

28     2.0   99.1

0.3 Ì PS, ÑPd = 425 mg/l

  5     3.0   99.3   72   2.0   99.5

13     2.1   99.5 303   2.2   99.5

28     2.0   99.5 480   2.0   99.5

0.3 Ì PS, ÑPd = 662 mg/l

  4     2.5   99.6   59   1.8   99.7

12     1.8   99.7 300   2.4   99.6

23     1.8   99.7 480   2.0   99.7
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or in graphite atomizer, low Zr and La content

in organic phase was determined using pho-

tometry [15,  pp. 148 and 177] after their strip-

ping by arsenazo III solution.

OPTIMIZATION OF PALLADIUM SOLVENT

EXTRACTION CONDITIONS

In order to determine minimal necessary

time of contact between the phases for quan-

titative extraction of palladium, we investi-

gated the dynamics of  its solvent extraction

using the above-described reactor, which pro-

vided the best reproducible results, for DOS

and PS solutions as examples within extract-

ant concentration range 0.1–0.3 mol/l in trie-

thyl benzene, palladium concentration 100–

700 mg/l and phases contact time 3–600 s. It

turned out that 0.3 mol/l solutions of both PS

and DOS allow quantitative extraction (>99 %)

of palladium for 10-fold concentrating in ext-

ract within as short time as 4–6 s (Table 1).

Because of this, further investigations were

performed with short-time contact (τ = 10 s)

and 10-fold palladium concentrating in extract

(r = 0.1). These rapid solvent extraction pro-

cesses can be conducted in centrifugal extrac-

tors applied in atomic industry.

We performed comparison of extractabili-

ties for organic sulphides: DOS, DHS and PS,

which are most suitable for the technology from

the viewpoint of their physicochemical pro-

perties. DOS and DHS, as technical products

based on individual dialkyl sylphides, are al-

ready used as extractants in the production of

palladium from natural raw material. Unlike

them, PS is new for technology as an extrac-

tant, though it has won wide application in

solvent extraction instrumental methods of de-

termination of  gold and platinum metals in

natural and technological samples [16]. Petro-

leum sulphides are a concentrate of mixture

of  natural organic sulphides isolated from me-

dium distillation fractions of high-sulphur pet-

roleum, which include mainly alkylthia cycla-

nes (of mono-, di- and tricyclic structure) and

dialkyl sulphides [17].

Preliminary experiments demonstrated that

the solvent extraction of Pd(II) from nitrate-

nitrite solutions in the case of excess of ex-

tractant (L) proceeds in fact irreversibly (the

fraction extracted EPd → 100 %), so it is impos-

sible to determine equilibrium palladium dis-

tribution ratio (DPd). Comparison between non-

equilibrium (τ = 10 s) data on palladium sol-

vent extraction, obtained within a wide range

of the concentrations of HNO3 (0.5–4.5 mol/l)

and extractants (0.1–0.6 mol/l), allows us to

conclude that generally the nature of  L does

not play any substantial role in achieving comp-

leteness of palladium extraction (Figs. 1 and 2).

In spite of some differences in extraction with

changed conditions for dialkyl sulphides and

PS with CL ≥ 0.3 mol/l, efficient  is at a

level of 103 and higher.

*

Fig. 1. Effect of acidity of nitrate-nitrite solution on the

solvent extraction of Pd(II) with the solutions (0.3 mol/l)

of DOS, DHS and PS in triethyl benzene. CPd ~ 0.2 g/l,

T ~ 298 K, τ = 10 s, r = 0.1.

Fig. 2. Effect of extractant concentration on Pd(II) ex-

traction from nitrate-nitrite solutions, based on 3 M

HNO3, with the solutions of DOS, DHS and PS in tri-

ethyl benzene. CPd ~ 0.2 g/l, T ~ 298 K, τ = 10 s, r = 0.1.
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It is evident that high fraction extracted

within a short time of phases contact requires

relatively high rate of extraction. With other

conditions kept constant, a definite excess of

extractant is necessary to provide such a rate:

CLr > CPd (CL and CPd are analytical concen-

trations of extractant and palladium). The data

shown in Fig. 2 provide an evidence that for

CPd ~ 2 mmol/l optimal result is achieved when

extractant concentration CL = 0.3 mol/l is used

(approximately seven-fold excess over stoichi-

ometry), because its further increase does not

cause any substantial increase of extraction. Ho-

wever, with a decrease in the excess of ex-

tractant due to an increase of CPd > 5 mmol/l,

a trend for decrease in fraction extracted is

observed (Fig. 3). This effect is most vividly

expressed for dialkyl sulphides, especially for

DOS, and is likely to be due to higher solva-

tion extent for sulphides with large hydrocar-

bon radicals. Petroleum sulphides in all the cases

extract palladium not less than by 99 %. Varia-

tion of temperature (298 and 313 K) has no

substantial effect on palladium extraction within

10 s (see Fig. 3), since this time is sufficient for

equally high fraction extracted at both tem-

perature. In general, palladium solvent extrac-

tion with sulphides from nitrate-nitrite solu-

tions occurs more rapidly than from nitrate

[18] and chloride [19] media.

SELECTIVITY OF PALLADIUM SOLVENT EXTRACTION

High selectivity of dialkyl sulphides and PS

with respect to palladium and a limited number

of other precious metals is well known for the

case of extraction from chloride and nitrate

media [20]. In particular, only Ag(I) is extract-

ed together with palladium from nitric solu-

tions. However, the data on solvent extraction

of metals, except Ag, Rh, Ru and Sb [8, 9]

from nitrate-nitrite media are absent from lit-

erature. Because of the complicated elemental

composition of HLW, we chose several groups

of elements most unfavourable for selective

concentrating of palladium and its deep puri-

fication. The first group includes precious me-

tals (Ag is extracted with organic sulphides from

nitric media together with Pd, whereas Ru

and Rh are group analogs in the Periodic Tab-

le and are poorly extracted from chloride me-

dia due to inertness of their complexes). The

second group is represented by the elements

which are fission products (Mo, Zr, Sb, lanth-

anoids) and products of corrosion of construc-

tion materials (Fe, Ni). These macrocomponents

of HLW (about 1 g/l and more) can affect the

degree of palladium extraction. The possibility

of  contamination of  extracts by the salts of

these metals also cannot be excluded, along

with precipitation,  resulting from hydrolysis

Fig. 3. Solvent extraction of palladium with 0.3 mol/l solutions of DOS, BOS, DHS and PS in triethyl benzene

from nitrate-nitrite solutions based on 3 M HNO3. T, K: ~ 298 (1) and 313 (2); τ = 10 s, r = 0.1.

g/l
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and polymerization in the organic phase, for

example in the case of antimony. The third

group includes Se and Te which are not ex-

tracted from chloride media with organic sul-

phides but generally can be extracted with ar-

omatic and unsaturated components of tech-

nological diluents and extractants (PS) in the

form of molecular and organometallic com-

pounds.

Efficient metal distribution ratio for the cases

of separate and joint presence of palladium

and other elements are compared in Table 2.

On this basis, we estimated separation factors

βPd,M = / . The results confirm high se-

lectivity of organic sulphides for the solvent

extraction of Pd from nitrate-nitrite media.

The separation factors for palladium from all

the elements except silver are 106–107. The

mutual effect of elements on extraction and

separation are absent. Petroleum sulphides do

not differ from DOS in the selectivity of pal-

ladium extraction. As we have shown previ-

ously, deep purification from silver is achieved

by additional solvent extraction affining of

palladium, which is performed in chloride

medium using the same dialkyl sulphides and

PS [21].

PALLADIUM STRIPPING

For palladium stripping in different systems,

aqueous solutions of ammonia, ammonium thi-

ocyanate and thiocarbamide are recommend-

ed [5, 22, 23]. Tests of the indicated solutions

and some other (NaOH, Na2CO3, NH4HCO3,

(NH4)2C2O4, (NH2)2CÎ) demonstrated that in ni-

trate-nitrite system the recovery of palladium

into strip liquor above 99 %  is achieved by

using 1 mol/l solutions of NH4OH, NH4HCO3

and (NH2)2CS. In the case of  thiocarbamide strip

liquor and weak acidity (0.1 M HNO3), instabil-

ity of  the solution was observed;  precipitate

was gradually formed. Low stability of palla-

dium complexes with thiocarbamide in aque-

ÒÀBLE 2

Distribution ratios and separation factors for metals solvent extraction from individual nitrate-nitrite solutions

based on 3 M HNO3 (I) and from model mixtures (II)

Ì ÑÌ, mg/l lg DÌ lg βPd,Ì

I II I II I II

Pd   176   178 3.0 2.9 – –

Ag   100   148 1.8 1.8 1.1 1.1

Ru   161   165 –3.5 <–2.4 6.5 >5.3

Rh   230   195 –3.4 <–3.5 6.3 >6.4

Pd   195   189 3.0(2.8)a 2.9(3.2)a – –

Sb –      12.5 – <–3.2(<–3.2)a – >6.1(>6.3)a

Pd –   920 – 3.96 – –

Te –   245 – <–4.1 – >8.0

Se –      16 – <–2.9 – >6.9

Sb –      12 – <–3.1 – >7.0

Pd –   200 – 2.9(3.2)a – –

Fe – 1400 – –4.5(–4.7)a – 7.4(7.9)a

Pd –   200 – 3.0(3.2)a – –

Ni –   230 – <–4.0(<–4.0)a – >7.1(7.2)a

Pd   440   440 3.4 3.4 – –

Mo 1500 1500 –3.0 – 6.4 –

Zr 2200 2200 <–4.0 – >7.3 –

La 2500 2500 <–3.3 – >6.7 –

Note. Diluent was TEB, L = PS, CL = 0.3 mol/l, T ≈ 293 K, τ = 10 s, r = 0.1.
aExtraction with 0.3 M DOS.

*

* *
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ous solutions has been known long ago [24].

Stripping with other reagents changes from 4

((NH2)2CO) to 28 % (Na2CO3). So, among the

investigated stripping agents,  the most suita-

ble ones were aqueous solutions of ammonia

and ammonium bicarbonate. It should be not-

ed that NH4HCO3 solutions have not been pre-

viously used for palladium stripping.

In order to provide technological compati-

bility of continuous extraction operations, pal-

ladium stripping rate should be not lower than

the rate of its preceding solvent extraction.

We did not find any data on palladium strip-

ping kinetics in literature. Under the condition

of 10-fold palladium concentrating at the stage

of its solvent extraction, its concentration in

the extract is up to 5 g/l (0.05 M). Since Pd(II)

forms with ammonia strong complex cations

of  

3 4
[Pd(NH ) ]

+

 composition [25],  stripping does

not require large excess of  the stripping agent.

It turned out that diluted 1–2 mol/l solutions

of  NH4OH stripp palladium rapidly and effi-

ciently both from DOS and from PS: as early

as after 3–4 s fraction extracted is EPd > 99 %

(Table 3). Absolute 4–8-fold palladium concen-

trating in strip liquor is achieved. At the same

time,  stripping with ammonium bicarbonate

proceeds much slower, though for long-time

ÒÀBLE 3

Dynamics of  palladium stripping with aqueous solutions of  reagents (Z) from sulphide extracts

(diluent: TEB, CL = 0.3 mol/l, T ≈ 298 K)

L Z CZ, mol/l r CPd, g/l τ, s

o
[Pd]

τ

, mg/l EPd, %

DOS NH4OH 1 4 5.40     4     5.5 99.9

  12     5.5 99.9

  23     6.0 99.9

  60     4.2 99.9

300     4.3 99.9

DOS NH4OH 2 8 5.40     3     6.2 99.9

  11     5.0 99.9

  24     6.5 99.9

  60     4.8 99.9

300     5.6 99.9

PS NH4OH 1 4 4.96     4     45 99.1

  17     34 99.3

  33     33 99.3

  58     34 99.3

300     35 99.3

PS NH4OH 2 8 4.38     4     40 99.1

  12     34 99.2

  24     34 99.2

  64     47 98.9

310     48 98.9

PS NH4HCO3 1 4 5.44     5 2220 59.2

  16 2120 61.0

  38 1600 70.6

  62 1100 79.8

300   112 97.9

PS NH4HCO3 2 8 5.34     4 1700 68.2

  13 1120 79.0

  26   925 82.7

  62   260 95.1

330     70 98.7
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phases contact (τ > 5 min) the fraction extracted

approaches 99 %. Because of low rate of palla-

dium stripping,  the use of  NH4HCO3 is unrea-

sonable in the systems under consideration.

Similarly to palladium, silver forms stable

ammines,  therefore it is stripped from sul-

phide extracts together with palladium [9].

It is known that in some cases extracts are

prone to ageing, which involves side processes

in the organic phase: hydrolysis and polymeri-

zation of the compounds to be extracted, as

well as reduction-oxidation interactions which

decrease the efficiency of  stripping. As a rule,

ageing occurs relatively slowly and manifests

itself during lengthy exposure (for time t) of

the extracts before stripping,  for example,  in

case of emergency conditions. Tests showed

(Fig. 4) that extracts are more stable in nitrate-

nitrite systems, since the ageing effect is ex-

hibited for t > 1 day, while in nitrate systems

stripping decreases as early as for t > 5 h. This

is the indirect evidence that the composition

of extracted compounds is different in the in-

dicated systems.

EXTRACTED AND STRIPPED PALLADIUM COMPOUNDS

Stoichiometric L/Pd and NH3/Pd ratios for

extracted and stripped complexes were deter-

mined by means of saturation method after

lengthy contact of the organic solutions of ex-

tractants and aqueous ammonia solutions with

the aqueous solutions and extracts, respective-

ly, which contained obvious excess of palladi-

um. The data presented in Table 4 indicate

that these ratios are: L/Pd ≈ 2 and NH3/Pd ≈
3.8–4. In this case, taking into account the state

of palladium in the initial aqueous phase [14]

and electroneutrality requirement for the com-

pounds extracted into weakly polar media,

Pd(II) is extracted from acidic nitrate-nitrite

media most likely in the form of a mixture of

complexes [PdL2(NO3)2], [PdL2(NO2)2] and

[PdL2(NO2)(NO3)]. It is known that [PdL2(NO3)2]

[18] (see also Table 4) and [PdL2Cl2] [26] are ex-

tracted from nitrate and chloride media. For strip-

ping, judging from the fact that NH3/Pd ≤ 4,

Fig. 4. Effect of ageing of extracts in nitrate (1) and

nitrate-nitrite (2) systems on palladium stripping with

the aqueous solution of 6 M NH4OH. Diluent is TEB,

L = DOS, CL = 0.1 mol/l, T ≈ 298 K, τ = 1 h, r = 0.5.

ÒÀBLE 4

Loading capacity of the solutions of sulphides and NH4OH with respect to palladium for its solvent extraction

and stripping in nitrate (I) and nitrate-nitrite systems (II)

System L [Pd]o, mol/l L/Pd CNH
3
, mol/l [Pd]w, mol/l NH3/Pd

I DÎS 0.142 ± 0.004 2.11 ± 0.06 – – –

PS 0.150 ± 0.008 2.0 ± 0.1 – – –

II DÎS 0.138 ± 0.005 2.17 ± 0.09 1 0.26 ± 0.01 3.8 ± 0.2

2 0.53 ± 0.03 3.8 ± 0.2

4 1.06 ± 0.02 3.8 ± 0.1

II PS 0.150 ± 0.002 2.00 ± 0.02 1 0.26 ± 0.01 3.8 ± 0.1

2 0.51 ± 0.04 3.9 ± 0.3

4 1.0 ± 0.1 4.0 ± 0.5

Note. Diluent is TEB, CL = 0.3 mol/l, T ≈ 293 K (errors were estimated on the basis of variation ranges when

determining palladium concentrations in 2–3 parallel samples of  the solutions to be analyzed).
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along with the basic [Pd(NH3)4]
2+ form, the for-

mation of [Pd(NH3)3H2O)]2+ or [Pd(NH3)3X]+

where X = 

$

2
NO

 is possible under the condi-

tions of saturation (low equilibrium concen-

tration of NH3), because 

$

2
NO

 is a stronger

ligand for Pd2+ than 

$

3
NO

 [7, 14, 27].

CONCLUSIONS

The described results comprise the scientif-

ic basis for substantiation of the technological

operations for solvent extraction concentrating

of palladium from HLW. The entire set of op-

erations is likely to include solvent extraction,

scrubbing the extract with diluted HNO3 and

stripping of  palladium with aqueous solution

of ammonia. High efficiency of solvent ext-

raction and stripping,  from the viewpoint of

both the fraction extracted and selectivity, is

provided by irreversibility of  the coordina-

tion chemical processes involving high specific

affinity of palladium to sulphur- (organic sul-

phides) and nitrogen-containing (ammonia) rea-

gents at high lability of Pd(II) complexes, com-

pared to kinetically inert compounds of other

chalco- and nitrophilic platinum metals: Rh(III)

and Ru(III, IV). At the stages of solvent ex-

traction and scrubbing, high degree of palla-

dium separation from all the accompanying

non-precious elements and platinum metals (Rh

and Ru), as well as from the major part of

silver can be achieved [9]. The product of this

extraction cycle is the ammonia solution of

palladium with silver admixture, in which the

40-fold concentrating of palladium is possible

(10-fold during solvent extraction and 4-fold

during stripping). A through recovery of  pal-

ladium into the product of extraction cycle is

not less than 98 % (for solvent extraction and

stripping,  99 %  each). Under optimal condi-

tions, in order to achieve quantitative recov-

ery of palladium at all the operations of the

cycle, it is sufficient to use one step with phase

contact time of several seconds. To perform

these operations, we may recommend centrif-

ugal extractors which are standard in radio-

chemical technology. Additional palladium af-

fining is necessary for deep purification from

silver.
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