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Determination of Trace Amount of Tin in Iron and Steel by Pre-column Derivatization/Reversed-phase High-performance

Liquid Chromatography with 2-(5-Bromo-2-pyridylazo)-5-(N-n-propyl-N-sulfopropylamino)phenol

Nobuo UEHARA, Chiaki KAwASAKI and Tokuo SHIMIZU

Synopsis : A novel method for the determination of trace amounts of Tin in iron and steel has been demonstrated by a reversed-phase HPLC using 2-(5-

Bromo-2-pyridylazo)-5-(N-n-propyl-N-sulfopropylamino)phenol (5-Br-PAPS) as a derivatizing reagent. Certified reference materials of iron
and steel were used to prepare digestive samples by decomposition with sulfuric acid and hydrogen peroxide solution followed by benzene
extraction with iodide. The digested sample solutions were derivatized with 5-Br-PAPS solution in acetate buffer (pH 3.0) solution. Aqueous-
methanol (45:55 w/w) containing 0.5 molkg ' acetic acid and 5.0X10 *molkg ™' of tetrabutylammonium bromide was used as an cluent
and was monitored at 422 nm.

A linear calibration was observed in the concentration range from 1X10 "moldm™ to 1X10 °moldm™. The detection limit (36) of
Tin'" was 2.3 10" mol dm >, which corresponded to 2.7 ppm in iron and steel samples. The recoveries of Tin'" added to the digested solu-
tion of iron and steel were with in 94.8% to 110%. The good recovery and high sensitivity indicate that the proposed system is of great

promise for the determination of tin present in iron and steel.

Key words: 2-(5-bromo-2-pyridylazo)-5-(N-propyl-N-sulfopropylamino)phenol; Tin; HPLC; iron and steel.
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Fig. 1. Chemical formula of Tin'Y-5-Br-PAPS chelate.
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Fig. 2. Absorption spectra of Br-PAPS and Tin'"-5-
Br-PAPS cheldte a) Tin'V-5-Br-PAPS chelate:
[Snw]=10X10 Smoldm™, [5-Br-PAPS]=1.0x
10™ mol dm™>, [acetate buffer(pH 3.0)]=1.0mol
dm3 Referencc rcajgcnt blank. b) 5-Br-PAPS: [5-
Br-PAPS]=1.0X10 "moldm *, [acetate buffer
(pH 3.0)]=1.0moldm™>; Reference: [acetate
buffer(pH 3.0)]=1.0 mol dm*
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Fig. 3. Typical chromatogram of metal-5-Br-PAPS
chelates. Column: Mightysil RP-18, 4.6 mm i.d.X
150 mm; Eluent: Aqueous melhanol (45:55 wiw)
containing 5.0X10 *molkg™" of tetrabutylamm-
monium bromide and 0.5molkg™"' of acatic acid;
Detection wavelength 578 nm; Flow rate: 1. 0cm’
min '; Samp]e solutlon ‘[Snw] [Cu”] [VV]=
1.0X 10" moldm 3, [Co”]—l 0x 10" "mol dm
[5-Br-PAPS]=1.0X10"*moldm~, [acetate buffer
(pH 3.0)]=1.0 moldm™*

a) 6 b) 6
£ £
£ E
c4 g 40 O Q
E £
L o
E =
5? EH
5 5
2ol 2 . .
50 525 55 575 60 0.5 1 1.5 2

Methanol content /wt % Concentration of TBA-Br / molkg

Fig. 4. Effect of a) methanol content and b) ion-pairing
agent concentratlon in the eluent on the retention
time of Tin'v-5-Br-PAPS chelate. HPLC conditions
other than methanol content or tetrabutylammoni-
um bromide are the same as those in Fig. 3.
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Table 1. Influence of diverse elements on the determina-
tion of Tin'".

Element [element}/[Sn]*

0 1 2 5 10 25 50
Ni 100** 105 133 169 224 283 317
Co 100 - - - - 99 89
\Y 100 116 144 163 225 245 211
Mo 100 - - - - - 96
Zr 100 - - - - - 99
Al 100 - - - - - 101
Cu 100 144 249 i 1 T 1
Nb 100 - - - - - 103
Mn 100 - - - - - 99
Cr 100 - - - - - 102
Ti 100 - - - - - 103
Fe 100 - - - - - 96

*: Concentration of Tin'" in analytical sample solution is 5.0 x 107 mo! dm™.
**: Peak hight of Tin'V is normalized with the peak height of 5.0 x 107 mol dm™ of Tin'".

1 : The interference is too severe to measure the peak height of Tin'.
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Table 2. Analytical results and recoveries of Tin'Y for certified reference materials of iron.

Analytical results® /ppm

Recovery test

Materials GD-MD this method certified 7Zn added Zn found**  Recovery

/ ppm /ppm
JSS 0014 N.E.** <LOD?' — 20 22.0+3.3 (n=3) 110
4SS 003-4 <LOD <LOD — 100 94.8+2.9 (n=3) 94.8
JSS 1727 6.4%0.2 (n=6) <LOD - 20 19.6£3.3 (n=3) 98.0
JSS 168-7 54.8%1.6 (n=6) 66.4+4.7 (n=3) 65 N.E.
NIST 1763 12345 (n=6) 105+ 3.5 (n=3) 110 N.E.
NIST 1765 20.4+0.9 (n=6) 19.8+3.9 (n=3) 20 N.E.

* mean *standard deviation (number of replicate)

** N.E.: Not examined

T < LOD: lower than determination of limit which is defined as 10 times of standard deviation (10 ¢)
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Fig. 5.
steel.

Chromatogram obtained by analyzing CRMs of
HPLC conditions are the same as those in

Fig. 3. Twenty ppm of tin is added to JSS 172-7
prior to analysis. The certified value of NIST1765

is 20 ppm.
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