[image: image1.png]PROCEDURE 2-2 DETERMINATION OF NICKEL IN STEEL

Principles The nickel content in a steel sample can be found by precipitation of
the reasonably insoluble nickel dimethylglyoxime, according to Equation 2-5

Ni?* 4 2C,HyN, 0, + 2H,0 = Ni(C,H,N,0,),(s) + 2H,0" (2:5)

'~ Asindicated by Equation 2-5, the solubility is increased in acidic solution; therefore,
precipitation is carried out in a weakly basic medium. Dimethylglyoxime is not very
soluble in H,O and is added as an alcoholic solution. A large excess should be
avoided to prevent both precipitation of dimethylglyoxime, causing a positive error,
and solubilization of nickel dimethylglyoxime in the alchohol-water solvent,
causing a negative error.
. Tartaric acid is used to complex iron and prevent its interference by precipitation
of hydrated iron oxide. The nickel dimethylglyoxime can be dried and employed as
reliable weighing form. However, because of its bulky nature and its ability to
eep” out of filtering crucibles, only small amounts of nickel dimethylglyoxime
gan be handled successfully.





[image: image2.png]ons  Bring three clean fritted-glass filtering crucibles to constant weight by
drying at 110 to 120°C. Steel samples do not need to be dried, and in fact, the
surface may tend to oxidize under drying conditions. Weigh out samples that
contain about 30 to 35 mg of nickel (Note 1) into 400-mL beakers.

Dissolve the steel samples by adding 50 mL of 6 F HCl and warming.
Carefully introduce 15 mL of 6 F HNO;, and boil gently to expel oxides of
nitrogen. Dilute to ~200 mL, and heat nearly to boiling. Add 20 mL of tartaric
acid solution (Note 2), neutralize with ammonium hydroxide until the odor of
- ammonia is observed above the solution, and add 1 to 2 mL excess. The solution

-should be clear at this point (Note 3).




[image: image3.png]. Acidify the solution with HCL, heat to 60 to 80°C, and add 20 mL of 1%
alcoholic dimethylglyoxime solution. While stirring, add dilute ammonium
hydroxide until the odor of ammonia is again apparent and then 1 to 2 mL excess.
Digest for 30 to 60 min at this temperature, cool for 1 hr, and filter, using the
technique described in Chapter 1 of this manual. Dry to constant weight at 110 to
120°C, and report percentage of Ni in the steel.
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1. The sample weight will vary with nickel content in the steel. For a typical steel
containing ~ 10% Ni, the appropriate sample weights would be 300 to 350 mg.

2. Use 25 g of tartaric acid diluted to 100 mL with H, O. Filter if not clear.

3. A precipitate at this stage indicates insufficient tartaric acid to fully complex the
iron. Acidify, add another portion of tartaric acid solution, and return to the
procedure with the addition of ammonium hydroxide.




All procedures were taken from:

Analytical Chemistry, Practice, John H. Kennedy

