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Abstract       Colorimetric determination of the nickel content in solidified fat 
was subjected to standard by several hydrogenation factories. Laboratory 
results confirmed entirely the possibility of applying the colorimetric method in 
industrial practice.  
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Edible fats make up a complex mixture of 

triglycerides of the different fatty acids and of 
accompanying substances that occur in minute amounts 
(hydrocarbons, colouring agents, etc.). (1) 
Fat quality determines not only the nature of fatty acids 
that occur in the glycerides but also their location in the 
molecule (2). The structure of natural glycerides 
produced enzymatically in live tissues is completely 
different from the structure of synthesis mixtures of 
glycerides, having the same acid radicals (3). 
 
 
 
 
 
 
 

Material and Methods 
 
The colorimetric method offers the opportunity of 
determining the thousandth part of a milligramme of 
nickel and it only takes 10-15 minutes to perform it.  
The method suggested for colorimetric determination 
of the nickel in fats consists of the following. 
We take 2 g of hydrogenated fat destined to alimentary 
uses or 1 g of technical fat, we burn it on a sand bath, 
then we calcinate it for 2-30 minutes. If we use a 
photocolorimeter to analyse the solutions, the amount 
of fat should be reduced almost twice. 

 
 

 

 

 

 

 

 

 

 
Fig. 1. Photo colorimeter 
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To the ashes we obtain, we add 1-2 ml of 
royal water (a mixture of 2 parts concentrated 
chlorhydric acid and 1 part concentrated nitric acid) 
and we evaporate until drying on a water bath. Then, 
we add to the residue in the crusher 1-2 drops of 
chlorhydric acid and 6 ml of distilled water to dissolve 
the salts. To the solution thus obtained, we add (in the 
crusher) 1 ml of solution 20% Seignette salt, 1 ml of 
solution 5% sodium hydroxide, 1 ml solution 3% of 
ammonia persulphate (or a watery solution of 0.01 n 
iodine) and 1 ml of solution 1% dimethylglyoxime in a 
solution of 5% sodium hydroxide. Adding water and 
all these solutions is done with a dropping glass or a 
burette.  
The coloured solution obtained is colorimetered with a 
concentration or photoelectrical colorimeter.  
Measuring with a colorimeter is done 10 minutes after 
the solution drains. 
 
Results and Discussions 
 
When we work with a concentration colorimeter, in 
one of the sinks we pour the solution to be examined 
and in another one a standard solution of nickel, 
prepared as follows. We take 0.5 g of nickel sulphate 
or nickel nitrate chemically pure and we dissolve in 1 

liter of water, and in the solution thus obtained we 
determine gravimetrically nickel content. In 1 ml of 
solution we need to find 1 mg of nickel. Then, we take 
50 ml of the solution obtained, we pass with a dropping 
glass into a balloon of 250 ml and we equal with 
distilled water. 
The standard solution obtained contains in 1 ml about 
0.02 mg of nickel. In the sink of the colorimeter we 
pour exactly 1 ml of standard solution, 5 ml of distilled 
water and the same amount of all the reactants added to 
the solution examined.  
Calculating the nickel content in the fat we analysed is 
done after the formula: 

 
where: 
- h1 is the height of the column of the solution 
analysed; 
- h2 is the height of the standard solution; 
- T is the nickel content per 1 ml of standard 
solution in mg; 
- a is the amount of fat analysed in g.

-  
Table 1 

Determining nickel presence in fat samples though the colorimetric method 
Concentration colorimeter Photocolorimeter 

Mean square error 
of the measurement 

Mean square error 
of the 

measurement 
Absolute Relative Nickel 

content 
mg/kg 

Arithmetic 
mean of 5 

measurements 
Kg/mg 
nickel 

% of 
the 

nickel 
content 

Mean 
arithmetic 
abatement  

mg/kg 

Arithmetic 
mean of the 5 
measurements Relative 

Relative 
in % of 

the 
nickel 
content 

Mean 
arithmetic 
abatement  

mg/kg 

10 

20 

25 

30 

9.8 

20.5 

24.8 

29.2 

0.6 

0.9 

0.8 

0.8 

6.0 

4.5 

3.2 

2.7 

-0.2 

+0.5 

-0.2 

-0.8 

10.4 

20.1 

25.0 

29.8 

0.6 

0.8 

0.8 

1.7 

6.0 

4.0 

3.6 

5.7 

+0.4 

+0.1 

-0.0 

-0.2 

 
Conclusion 
 

Determining the nickel content in several 
samples of fat yielded similar results, both in 
photoelectric and in concentration colorimeters. 
Relative mean square error of the measurement in both 
cases is 3-6%. Data presented in Table 1 show a 
concordance between results obtained through 
colorimetric measurement and actual content of nickel 
from standard samples. 
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