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W, National dnstitute of Stardracs & Techrology

Aertificate of Analysis
Standard Reference Material 1065b

Nickel Cyelohexanebutyrate
(Btandard for Determination of Mickel in Petroleum Products)

This Standard Reference Iaterial (SEMD 15 intended for use in the preparation of a standard of nickel in
lubricating oils. 3EM 1065b iz essentially free from other metals and has suitable solubility, compatibaity, aod
wuiformity. It consists of awnit of 5 g of nickel cyclohexanetntyrate. The certified nickel content iz given below.

Mickel ... ... ... ... 13,89 £0.02 Wt %*
*t % = mgfg x 107

The wncertainty shown tepresents the 95% confidence limit of the mean based on fifteen deteminations and
allowances for the effects of possible sources of known error.

Chemical Analysis Procedure: MNickel was determined by wet-ashing a 1 g sample (diied for 48 h over
phosphons pertoxide) with sulfuric and nitric acids, precipitating with dimethylglyomme, and weighing the nickel
dithettrrlglyorime precipitate after dering at 150 °C. Determinations wete also made using a solution prepared by
wet-ashing a 0.1 g sample with mtsic acid, fordngwith perchloric acid, and dissobring the residue inwater. The pH
of an aligaot of thds solution was adjusted to 13, treated with alecholic dimethylgbroxime, and the nickel
determined spectrophotometsically.

Spectrographic Analysis Procedure: The compound was examined spectrographically for metallic imparities.
& 5 mg sample of the compound was excited in a direct-current are and the photographed spectnam was examined
for the characteristic lines of 51 elements. No significant impurities were found.

Stability: Tests show that standard hibricating-oil solutions of this compound with concentrations of mckel up to
300 ppm are stable for several weeks when prepared by the directions giren on the reverse side.

Compatibility: Lubricating-oil solutions of this compound have been fozud tobe compatible with ubricating-od
solutions of the other compounds in this series. Blends of sewveral different compounds have been prepared by the
procedures given in the certificates for the other metallo-organic compounds. However, tests have not been
cattied outto ensure compatibiity with the warious additires that may be i the oils to be analyzed.

Chemdcal analyses were petformed by BB, Bendigo, spectrophotomettic analyses by ER. Deardodf, and
spectrographic analyses by V.2 Stewart. Al anabyses were performed at HIST, formerly MBS

Techrical and support aspects concerning the preparation, issuance, and update of this 3FEM were coordinated
throagh the Standard Reference Ifaterials Program by TE. Gills.

Craithersturg, WD 20299 Thomas E. Gills, & cting Chief
Howetmber 3, 1993 Standatd Reference IMatetials Program
(Fewision of certificate dated 11-1-67)
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Directions for Use: Transfer approximately 0.40 g of this compound from the bottle to a small beaker and diy
over fresh phosphors pentoxide in a desiccator for 42 he (Tightly close the bottle containing the remainder of the
compod) Quickly and acourately transfer 0360 g of this dried salt to aweighed 200 ml flask. (This weight of
salt is equtvalent to 50 mg of nickel) Add 3 ml of wylene and 5 ml of 2-ethythexanoic acid and hed the flask on
ahot plate, with swirling and withoat charring, wntil a clear solation forms. Add to the hot sobgion 80 to 90 mL of
lubricating od and gently shake the flask to mix the contents. Allow the flask to cool to room temperatare and add
eriough hubricating oil to bring the total weight of the contents of the flaskto 100 £ 0.5 g Stopper the flask and
shake gertly to ensure ahomogeneous solution. The concentration of nickel in this solution is 500 pgfg.

Source of Material: The nickel cyclohexanebutyrate was prepared by Distillation Products Industries of
Rochester, HY.
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