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Abstract: Procedures are described fctf electrodepositicn 

of bright, well-adhered elemental target layers of 

platinum and osmium \\ - ^2 mg cm"2 thick on substrates 

of Fe, Co, Cu, and Ag. 
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1. Introduction. 

Recent accelerator-based 3xperimental investigations uf 

various nuclear structure aspects of particular platinum and 
1 21 osmium isotopes ' ' and of the behaviour of the transient 

hyperfine fields acting on Pt and Os ions while traversing thin, 
31 magnetized Fe and Co host fois required thin target layers 

( ^ 1 mg cm"2) of elemental separated isotopes of Pt and Os 

deposited on various backing metals. As (i) both Pt and Os have 

properties which make target preparation by vacuum evaporation 

difficult [e.g., Pt tends to alloy with the usual resistance-heating 

"boat" metals, while the evaporation of Os requires a particular 

type of electron-gun ], and (ii) normal evaporation techniques 

are relatively inefficient (a consideration of some importance 

when only small quantitie.s of relatively expensive separated 

isotopes are available), more efficient electrodeposition of 

these targets was considered as an alternative. 

While information is readily available on procedures 

to be used for plating these metals on a relatively large-scale, 

there is a dearth of detail in the literature related to their 

electrodeposition when, as is often the case for nuclear 

target fabrication, only small quantities ( ̂  10 mg) of expensive 

separated isotope are available for the purpose. Recourse to 

proportionate scaling-down of large-quantity plating prescriptions for these 

elements (i.e. Pt and Os) was not found to be as straight-forward as might have 

been anticipated; it was difficult to achieve consistently 

bright, well-adhered deposits even after considerable trial and 
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error. As such, prescriptions specific to the 

preparation of the required Pt and Os targets from small amounts 

of elemental, separated isotope(in the form of metallic granules or 

powder) were explored. The successful, reprcducable techniques 

developed in each case,and the details of these procedures,are 

reported here. 

2. Electrodeposition of Pt targets. 

The procedures for the electrodeposition of Pt onto Fe, 

Co,Cu, and Ag foil backings are presented: 

2.1 Preparation of electrolytic solution. 

(i) Isotopically enriched Pt in the form of metal powder was 

dissolved in aqua regia: approximately 6 mg of the metal 

was placed in a clean test tube to which were added 9 drops 

of concentrated HCZ followed by 3 drops of concentrated 

HNO, . It was usually found necessary to warm the 

solution and to add some additional aqua regia in order 

to achieve complete dissolution of the metal. 

(ii) After the Pt metal had been dissolved completely, the 

solution was boiled gently until most (but not all) the 

liquid had evaporated off. This step was found to be 

crucial - if too much liquid boiled away,the resulting 

plating solution stock appeared cloudy and bright Pt 

deposits could not subsequently be obtained. 
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(iii) When most of the solution had been boiled off, approximately 

6 cm3 of NaNO- solution containing 100 mg cm'3 of NaNO-

was added. At this point, NO- gas was given off. Gentle 

boiling was continued for a few minutes until evolution of 

N0~ ceased. At this stage the solution was normally clear 

with a slight pale yellow cast. IA cloudy appearance at 

this point signifies that either impurities are present or 

that too much liquid was evaporated off in stage (ii).l 

(iv) After evolution of N0 ? gas ceased, 4 cm3 of "electroplating 

solution" was added. This solution consisted of: 

H 20 (95 cm 3), 28% NRj (5 cm 3), NH 4N0 3 (10 g), and NaN0 2 (l g); 

total volume 100 era3. The resultant served as the 

electrolyte for electrodeposition. It was found best to 

electroplate using this solution within a few hours of its 

preparation, as the required bright Pt deposits were not 

reliably obtained from electrolyte stored for long periods 

of time. 

2.2 Pt plating procedure. 

The solution was transferred to the small electroplating 

cell illustrated in fig.l and current was applied immediately. 

In order to obtain Pt target layers M - \>2 mg cm"2 thick, a current 

of 30 mA was passed through the solution for *v 30 min. using an 

^ 0.3 cm2 circular plating area. The solution was heated to 

85° - 90°C during plating employing the heater shown in fig.l; 

it consisted of a spiral of high-resistance wire inside a 

narrow test tube immersed in the solution. A 
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current of several amperes was passed through the wire to achieve 

the required temperatures, (The heater wire was kept from short-

circuiting itself by lengths of fine glass tubing threaded along its length.) 

As the volume of the electrolyte diminished during 

electrodeposition it was topped up by the addition of ammonia 

solution (28% NRj). 

3. Electrodeposition of Os. 

3.1 Preparation of electrolyte. 

(i) A small quantity (5-10 mg) of isotopically enriched Os 

powder was placed in a pyrex glass bulb (illustrated 

schematically in fig.2) and heated in an air stream to 

convert it to OsO. gas. The gas was collected, in the 

manner shown, in ̂  5 cm3 of aqueous solution containing 

equal parts of NaOH and Na-HPO. (each 3 g/80 ml). As 

OsO- is extremely toxic, this procedure was performed in 

a fume-cabinet. The efficiency of the metal-to-tetroxide 

conversion appeared to depend on the physical form of the 

Os powder - if granular, only -vS mg of Os was required to 

obtain a useful solution (too large a quantity resulted 

in precipitation rather than deposition of Os in the 

plating stage); if powder, approximately 10 mg of Os was 

required, since it was found virtually impossible to get 

all of the osmium to react with oxygen even after prolonged 

periods of heating. 
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(ii) After collection of OsO., the solution was normally 

pinkish-brown (on occasion, for solutions containing 

larger quantities of Os, the solution had a yellow-brown 

colour). Approximately 70 mg of sulphanic acid was then 

added, followed by a similar quantity of 10X1 (the quantities 

of these was not found to be pai ticularly critical). This 

completed preparation of the plating solution. Unlike the 

Pt electrolytes, these Os solutions did not seem to 

deteriorate with time; bright, well-adhered deposits of 

Os could be obtained many days after preparation of the 

solutions. 

3.2 Os plating procedure. 

The plating solution was transferred to a plating vessel 

similar to that used for plating Pt (fig.l). Again, in this 

case, current was immediately applied upon transfer to the 

electroplating cell. The solution temperature was raised to 

70 -80 C during plating by the same heater arrangement employed 

in plating Pt. Reasonably bright deposits ranging in thickness 

from 'vl to ̂ 2 mg cm2 over an ̂ . 3 cm2 area were obtained on 

substrates of Fe,Co,Cu, and previously plated Pt layers; currents of 

20-30 mA and plating times of 15 to 20 min were employed. 

4. General remarks. 

For both Pt and Os solutions, plating efficiency was found 

to be strongly temperature dependent, tending to increase at 



6. 

higher temperatures. As the solutions were usually transferred 

to the plating cell and plating begun immediately at room 

teaperature, and since it required about 5 Bin for the heater 

to raise the temperature of the solution to the required level, 

it was found that sore predictable target thicknesses could be 

obtained by proportionate scaling of the plating current (rather 

than of the plating tine) used in a prior trial run. 

Accurate target thicknesses were determined by energy-loss 

and Rutherford scattering of proton and alpha-particle beams 

from the University of Melbourne 5U Palletron accelerator. This 

procedure was followed as it was found for electrodeposited 

layers of both Pt and Os that the deposited target layer 

thicknesses could not be determined reliable by direct weighing 

and areal measurements. This was attributed to two possible 

causes: (i) in some cases it was possible for the backing metal 

foils to be partially etched by the plating solutions, and 

(ii) the outline shape of the deposits was often irregular 

and non-uniform at the perimeter of the layers. 
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Figure Captions. 

Figure 1: The electroplating cell used to electrodeposit Pt and 

Os targets onto various metallic substrates. The heater 

used to raise the solution to MM) C during plating is 

also shown. 

Figure 2: Glassware used to convert Os metal to OsO. gas and 

to collect it in solution. Osmium metal was placed in the 

bulb and heated as air was drawn through. The resultant 

OsO. gas was drawn through to a solution containing 

NaOH and NaJIPO. in which it dissolved. 
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