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2-Hydroxy-l-acetonaphthoneoxime as analytical reagent:
Gravimetric determination of nickel and palladium*
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Abstract. 2-Hydroxy-I-acetonaphthoneoxime is proposed as a reagent for the gravimetric determination of nickel and palladium. Nickel (10,0-40'0 mg) is quantitatively precipitated in the pH range 8'0-10'0 using a 1 % (wjv) reagent solution in
presence of ammonium chloride-ammonium hydroxide buffer. The greenish yellow
precipitate is digested for 30 min and dried at 1IO-120°C to constant weight, and
weighed as Ni(C uH 1002N) .. the gravimetric factor being 0'1278. Separation and
determination of copper and nickel from the same portion of the solution is described.
This procedure is applied in the analysis of constantan. Palladium (5'0-35'0 mg) is
quantitatively precipitated using a 0·5 % (wjv) reagent solution in presence of 0,050'1 N HCI. The yellow precipitate is weighed as Pd(C12H 10 0 2N).H.O, the gravimetric
factor being 0·2028.
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1. Introduction
2-Hydroxy-I-acetonaphthoneoxime was used in the gravimetric determination of
copper by Hussain and Raju (1976). We now describe the studies made on its
application to the gravimetric determination of nickel and palladium. The reagent
gave a greenish yellow precipitate with nickel in the pH range 8,0-10,0 and an yellow
precipitate with palladium in presence of 0·05-0·1 N Hel (pH~ I).

2. Experimental

Stock solutions of copper and nickel were prepared using AnalaR samples of their
sulphates and were standardised (Vogel 1975). A solution of palladium chloride
was prepared by dissolving I g of palladium chloride (Reachim, USSR) in 10 ml of
concentrated hydrochloric acid and making up in a I-I standard flask and the palladium content determined using dimethylglyoxime (Vogel 1975).
Solutions for the study of interference were prepared such that each ml contained
and platinum (IV), the solutions were
about 10 mg of the metal. In case ofgold
prepared such that each ml contained about I mg of the metal.
A I % reagent solution was prepared by dissolving I g of the oxime in 50 ml of
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rectified spirit and then making up to 100 ml with distilled water.
was used in the case of palladium.

A 0·5 %solution

2.1. Determination ofnickel

An aliquot of standard nickel sulphate solution containing 10-0-40'0 mg of the
metal was taken in a 250 ml beaker. 20 ml of ammonium chloride (l M) were then
added and the solution diluted to 10 ml. A 1% reagent solution was added
slowly (I ml per mg of nickel), followed by the dropwise addition of ammonium
hydroxide (l M) with constant stirring (pH ~ 9.5). The greenish yellow precipitate
was digested for 30 min, cooled, filtered through a sintered glass crucible (IG-4),
washed with a IO{ (v/v) alcoholic solution, dried at 110-120° C and weighed as Ni
(C12HloOaN)2' The gravimetric for nickel is 0.1278.
2.2. Determination ofnickel in presence of copper

Aliquots of standard solutions of copper and nickel were pipetted into a 250 ml
beaker. Copper was determined at pH 4-4·5. The filtrate was concentrated to
half the original volume (~80 rnl) and nickel was determined (pH~9.5) by the
present procedure. Copper and nickel could be accurately determined in the
range 15·0-40·0 mg by this method.
2.3. Determination ofcopperand nickel in constantan
1'5 g of the alloy were taken in a 250 ml beaker, 40 ml of concentrated nitric acid
was added and the solution evaporated. The residue was treated with 15 ml of concentrated sulphuric acid and evaporated. The cold residue was treated with 150 ml
of water and heated until a clear solution was obtained; this solution was transferred
to a 250 ml standard flask and made up to the mark with distilled water. The
amounts of copper and nickel were determined by standard methods (Vogel 1975).
Aliquots of the alloy solutions (5-15 ml) were pipetted and diluted to 150 ml,
The amounts of copper and nickel were determined using 2-hydroxy-l-acetonaph.
thoneoxime, The results are given in table 1.
Table I.

Analysis of constantan
Difference
Copper
Nickel

Copper
(iodometric)

Nickel
(DMO)

Copper

Nickel

mg

mg

mg

mg

14'58

12-49

14'73
14'76

12-43
12-45

+0-15
+0-18

-0'06
-0,04

29'15

24-98

29'29
29'26

24-85
24-80

+0-14
+0-11

-0-13
-0'18

4J-73

37-47

43'82
43'76

37·65
37.59

+0-09
+0-03

+0-18
+0'12

Found

mg

mg

Gravimetric determination of Ni and Pd
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Table Z. Determination of palladium in presence of other metal ions (amount of
palladium taken = I 1'09 mg.)
Foreign metal ion
added

Palladium
found

Difference

mg

mg

mg

Cu 01) 60

1I ·19

+0'10

Ni (II) 60

II'18

+0'09

Pt OV) 12

11'19

+0'10

Fe*(III) 50

1\·18

+0'09

*masked with tartrate

2.4. Determination ofpalladium
Aliquots of standard palladium chloride solution (5·0-35'0 mg) were pipetted out into
a 250 ml beaker and diluted to 100 ml, while adjusting the acid concentration to 0·050·1 N with 2N hydrochloric acid. A 0·5 %reagent solution was used for precipitation.
The yellow precipitate was digested for 30 min, filtered, washed, dried at IIO-I20aC
and weighed as Pd (C12Hlo02N)2' H 20, the gravimetric factor being 0'20280. The
results are given in table 2.

2.5. Determination of the error of the method
Five determinations of 15·54 mg of nickel gave a standard deivation of 0'037 mg, the
relative mean error being ±0.19 %, and six determinations of 11·09 mg of palladium
gave a standard deviation of 0.032 mg, the relative mean error being ±0.36 %.

2.6. Study of interferences
The effect of metals usually associated with nickel and palladium in their ores and
alloys was studied. In the case of nickel, cadmium (II), zinc (II) and chormium (Ill)
did not interfere. The interference due to iron (III) and aluminium (III) was masked
with tartrate. Copper (II), nickel (II) and platinum (IV) did not interefere in the
case of palladium. Gold (Ill) interfered.

2.7. Determination of the metal content in the complexes
The nickel-oxime complex (--I g) was decomposed with about 40 ml of concentrated
nitric acid, the excess acid being expelled by evaporation with concentrated sulphuric
acid. The residue was cooled, digested with water and filtered. The filtrate was made
up to the mark in a 100 ml standard flask. Aliquots (20 ml) were taken and the nickel
content was determined with dimethylglyoxime (Vogel 1975). The metal content
was found to be 12.76 % (calculated = 12'78 %).
About 200 mg of the palladium-oxime complex was decomposed with 200 ml of
concentrated nitric acid followed by evaporation with 10 ml of concentrated hydro-
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chloric acid. The cold residue was extracted with 6 ml of concentrated hydrochloric
acid and diluted to 100 mI. Palladium content was determined with dimethylglyoxime
(Vogel 1975). The metal content was found to be 20.26% (calculated =20.28 %
in agreement with the proposed formula Pd(C12HlO02N)2.H20.

3. Conclusions
The present study shows that 2-hydroxy-I-acetonaphthoneoxime can be used for the
gravimetric determination of copper, nickel, and palladium. The reagent has better
gravimetric factors than most of the oximes reported in the literature like e-hydroxyacetophenoneoxime (Poddar 1957), o-vanillin-oxime (Goel et al 1968), 2-hydroxy-5methylpropiophenoneoxime (Prakash et al 1968), resacetophenoneoxime (Bhatki and
Kabadi 1953)and 5-ethyl resacetophenoneoxime (Naik et a11976) for the determination of nickel and 2-hydroxy-5-methylpropiophenoneoxime (Prakash et 01 1966),
resacetophenoneoxime (Rajareddy 1967) and 2-propionyl-I-naphtholoxime (Patkar
et a11973) for the determination of palladium.
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