[image: image1.png]PROCEDURE 4-3 DETERMINATION OF Mn AND Cr IN STEEL




[image: image2.png]Principles It was mentioned in Procedure 4-2 that large concentrations of Cr may
interfere in the spectrophotometric determination of Mn in steel. It was shown in
Chapter 12 of the textbook that n components may be determined in principle if
absorbance is measured at n wavelengths. This approach is used in this procedure by
determining both Mn and Cr in steel. The absorbing species MnO; and Cr,03~




[image: image3.png]are formed by oxidation with I0; and S,03 [catalyzed by Ag(I)], and
absorbance is measured at two wavelengths, 545 nm (sensitive primarily to MnO;')
and 440 nm (sensitive primarily to Cr,037).

The following set of simultaneous equations is then solved to determine the
amount of Mn and Cr in the steel sample:

-
Ases = Es453abCutn + EsascbCo ™ s 4-2)
Ass0 = Ea20:Con + Ess0.c:6Ccc 4-3)

The constants, &b's, are determined by using standard solutions. With cylindrical
cuvettes, only the product &b is determined, but that is all that is necessary to solve

for Cy, and Cc,.




[image: image4.png]Directions Prepare 100 mL each of 0.01 F KMnO, and 0.1 F K,Cr,0,in05F
H,SO to use for calibration curves. With a 1-mL volumetric pipet, transfer 1-,
2-, 3-, 4, and 5-mL aliquots of each to 100-mL volumetric flasks. Dilute to
the mark with 0.5 F H,SO,, and mix well. Measure the absorbances at 440 nm
and 545 nm for each of the 10 solutions. From the slope of absorbance versus
concentration, determine £b for Mn and for Cr at the two wavelengths.

Weigh out 0.2-g samples (+0.3 mg) of steel (Note 1), and transfer to 250-mL
Erlenmeyer flasks. Add 10 mL of H,O and 4 mL of H,SO,, and boil gently ina
fume hood until solution is nearly complete. Add 2 to 3 mL of HNOj, and heat
until solution is completed. Evaporate until copious fumes of SOj are given off

(Note 2).
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Cool, and add to each, in the following order, 5 mL of H,SO,, 5 mL of 857,
H,PO,,2mL of 0.1 N AgNOj;, and 60 mL of H,0. Add 2 g of (NH,),S,0s,
and swirl the flask until most of the salt has dissolved. Heat to boiling, and
maintain at boiling for 5 min. Cool to room temperature, and transfer
quantitatively to a 250-mL volumetric flask. Dilute to the mark with H,O.
Measure the absorbance at 440 nm and 545 nm, using 0.5 F H,SO, as the
blank. With Equations 4-2 and 4-3 calculate the percentage of Mn and Cr in the

steel sample.
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1. The recommended sample weight is satisfactory for samples containing 0.2 to
0.8% Mn and 5 to 20% Cr. Consult the instructor for expected composition

range, and adjust sample weight if necessary.

2. Any solid that appears at this point will redissolve in the next step.




All procedures were taken from:

Analytical Chemistry, Practice, John H. Kennedy

