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Determination of Zinc in Iron and Steel by Reversed-phase High-performance Liquid Chromatography with
o, B,y,0-tetrakis(4-carboxyphenyl)porphine as a Precolumn Derivatizing Agent

Nobuo UEHARA, Kazutomo NomMoTO and Tokuo SHIMIZU

Synopsis : A novel method for the determination of trace amounts of zinc in iron and steel has been demonstrated by a reversed-phase HPLC using
a,B,y,6-tetrakis(4-carboxyphenyl)porphine as a derivatizing reagent. Certified reference materials of iron and steel were used to prepare di-
gestive samples by decomposition followed by 4-methyl-2-pentanone extraction and sulfuric acid fuming. The digested sample solutions
were derivatized with Cd(I1)-a,3,y,6-tetrakis(4-carboxyphenyl)porphine solution in ammonium buffer (pH 9.0) solution, using 5-sulfosali-
cylate as a masking reagent. Aqueous—acetonitrile (45 : 55 w/w) containing 7.0 X 1072 mol kg ™' of lactate buffer (pH 4.15) was used as an elu-
ent and was monitored at 422 nm.

A linear calibration was observed in the concentration range from 1X10™*moldm ™ to 1X107°moldm . The detection limit (30) of
Zn(1l) was 1.3X107°mol dm*, which corresponded to 0.32 ppm in iron and steel samples. The recoveries of zinc added to the digested solu-
tion of iron and steel were with in 97 to 107%. The good recovery and high sensitivity indicate that the proposed system is of great promise

for the determination of zinc present in iron and steel.

Key words: o, 3,7, 5-tetrakis(4-carboxyphenyl)porphine; zinc; HPLC; iron and steel.
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Table 1. Constitution of certified reference materials of iron analyzed.

(m/m %) As B C Co Cu Mn Pb Sn Zn
JSS 001-4 (<0.00003) 0.00002 (0.00025) 0.0029 <0.00005”  (<0.000003) 0.00002 (<0.00004) 0.00068
JSS 003-4 - (0.00002) 0.0006 0.00003 0.0018 0.0032 - -
JSS 168-7 0.012 - 0.053 - - 0.43 - 0.0065 -
JSS 172-7 0.0010 0.051 0.052 - 0.43 - - -

Numbers in parenthesis are not certified.
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Fig. 1. Precolumn derivatization HPLC system.
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Fig. 2. Chemical formula of @,f,7,0-tetrakis(4-car-
boxyphenyl)porphine (TCPP).
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Fig. 3. Typical chromatogram of Zn(Il)-o,B,y,0-tetra-
kis(4-carboxyphenyl)porphine.
Column: Cosmosil 5C18, 4.6mm i.d. X250 mm;
Eluent: Aqueousfacetomtnle (45:55 w/w) con-
taining 7.0X10 ?molkg™" of lactate buffer (pH
4.15); Detectlon wavelength: 422 nm; Flow rate:
06cm min~'; Sample solution: [anll)] =2.0X
10 " moldm™, [Cd- TCPP]=8.0X10 mol dm ™3,
[5- sulfosahcylate] 2.0X107 moldm 3 and [am-
monium buffer (pH 9.0)]=4.0X 1073 mol dm
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Fig. 4. Effect of TCPP concentration in sample solution
for the geak helght of Zn chelate. (J: peak of
1.0X107"moldm > Zn; O: Blank peak of Zn.
HPLC conditions are the same as those in Fig. 3.
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Fig. 5. Chromatogram obtained by analyzing certified reference material. a) JSS 001-4 is analyzed; b) blank sample. HPLC condi-

tions are the same as those in Fig. 3.
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Table 2. Analytical results and recoveries of Zinc for certified reference materials of iron.

Analytical results* /ppm

Recovery test

Materials GD-MD this method certified Zn added Zn found**  Recovery
/ ppm / ppm /%
JSS 001-4 6.120.6 (n=3) 6.8 6.5 6.3 97
JSS 003-4 0.19+0.02 (n=6) N.D. et 6.5 8.4 129
163 166 107
326 350 107
JSS 168-7 0.54%+0.03 (n=6) N.D. - 163 159 97
326 321 98
J8S172-7 0.310.02 (n=6) N.D. — 163 171 105
326 346 106
* mean *standard deviation (number of replicate)
** Zn contained in iron originally is not estimated.
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