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Flow Chemiluminescent Determination of Chromium in Stainless Steel

Kenji MuTo, Kenichi OHNO, Jin-Ming LIN and Masaaki Y AMADA

Synopsis : A simple and rapid flow injection (FI) chemiluminescence (CL) method is described for the skill free-determination of chromium in stainless
steel. The method is based on the measurement of light emitted from the CL system, Brilliant sulfoflavine (BSF)-H,0,-NaOH-CH,;CN. The
CL is considered to be BSF—sensitized emission, which results from the energy transfer to BSF from singlet oxygen molecules produced

through the decomposition of H,0, by Cr**. Interferences from Fe’* and Ni** are reduced by the addition of citrate. The analytical results

for stainless steel samples by the proposed method agreed well with the certified values for chromium. The advantages of the proposed

method are that Cr’* can be determined with a short analysis time (30 samples/h), good repeatability (ca. 1% R.S.D. in stainless steel analy-

sis) and without any special pretreatment.
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Fig. 1. Recommended FI-CL systems for the determina-

tion of Cr: (a) for optimization; (b) for real sample
analysis.
Optimum operating conditions: R;, 0.03M
citrate/phosphate buffer (0.03 M Na,HPO,/0.07M
Na,HPO,); R,, 0.03M H,0,; R;, 1X107*M BSF/
0.03 MNaOH/3 % CH,CN; S, sample injection
valve with a sample loop (100 u/); MCI, mixing
coil (2m); MC2, mixing coil (Sm); D, detector;
flow rates of each solution were specified in the fig-
ure.
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Fig. 2. Effect of coexisting ions on the calibration curves
for Cr**.
R,, phosphate buffer (pH7.0); R,, 0.05M H,0,;
R;, 1X107*MBSF/0.05MNaOH/10% CH,CN;
flow rate (m/-min~"): 1.0 for H,0 and R,, 1.5 for
R, and R;.
Sample, @ Cr’'/0.02SMHCI; O Cr*/3.0x107°
MNi?7/0.025MHC!; B Cr’*/2.5x10™*M Fe**/
0.025 M HCL.
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Fig. 3. Eﬁ}ect of masking on the calibration curves for
Cr.
R,, 1X10 *Mmasking reagent — phosphate buffer
(pH7.0); Other conditions as in Fig. 2.
Sample, Cr**/2.5Xx107*MFe**/3.0X107*M Ni**/
0.025 M HCI .
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Fig. 4. Effect of the CH;CN concentration on CL re-
sponse.
R;, 0.01 M citrate/phosphate buffer (pH6.5); flow
rate (m/-min"), 1.0 for H,0 and R, 1.5 for R, and
R;. Other conditions as in Fig. 1(a).
Sample, @ 7.0X107°M Cr’*/0.025MHCI; O
7.0X10 M Cr**/2.5xX107* M Fe’*/3.0X10 ° M
Ni2*/0.025 M HCL.
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Table 1. Selectivity and interference studies in the pres-
ence (A) and absence (B) of the masking reagent
(0.03 M citrate).
Conditions as in Fig. 1(a). * Normalized with re-
spect to the signal (=100) for Cr** in the absence
of citrate. ** Not detected.

Relative CL response”

M™/ 0.03M H* (A) (B)
M™ crt / M M Ccr* / M™

7x10° M Cr** 100

5% 107 M Fe* ND." 26 20 92
3x10° M Ni* N.D. 75 N.D. 94
7X10°M Co* 2.1 104 N.D. 104

2% 10° M Cu* N.D. 103 N.D. 106

5% 10° M Mn?* N.D. 105 N.D. 103
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Table 2. Determination of Cr in stainless steels.
Conditions as in the Fig. 1(b).

Cr (%)
Sample
Certified Determined
JSS650-5 16.18 16.3 = 0.2 (RS.D.=0.9%)
JSS651-12 18.26 182 = 02 (RSD=1.1%)

27 L3 Fig W@y B U A>Tk, 75l
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Ni2*/0.025 M H) DM XHEHERZE(R.S.D.)IE 1.8% (n=10)T &
D, BHETRRIZ2X107°M (SIN=3)Td - 7=,
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