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ABSTRACT 

Aluminium and iron(III) ions in solar salts were separated and simultaneously determined in the form of their 1-phenyl-3-methyl-4- 
benzoyl-5-pyrazolone (PMBP) chelates by HPLC. Four imported solar salt samples were subjected to this investigation. The samples 
were dissolved in dilute nitric acid with heating. An aliquot of the solution was pipetted and adjusted to pH 3 with acetate buffer, then 
10 ml of 0.02 M PMBP-methanol solution were added. The chelates obtained were dissolved in dioxane and 10 pl were injected and 
analysed by HPLC. The determinations were completed within 20 min and the recoveries of each metal were satisfactory. Divalent 
metal ions did not interfere under the same chromatographic conditions. 

INTRODUCTION 

A knowledge of the presence of various trace 
metals in sodium chloride samples is important for 
the quality control of salt. Therefore, the determi- 
nation of trace metals in such samples is of great 
value [l-3]. Interference by NaCl is often trouble- 
some in the analysis of solar salt for trace metals, 
and the latter are usually separated and concentrat- 
ed by liquid-liquid extraction and by coprecipita- 
tion techniques and subsequently determined by a 
variety of methods. The major advantage of the co- 
precipitation technique is that a large volume of 
sample solution can be used in the concentration of 
desired elements. In this study we applied the copre- 
cipitation technique to the concentration of alumin- 
ium and iron in solar salt samples. 

[4-81. The ligands used need to have such properties 
as a high reaction ability with most metals, forma- 
tion of stable chelates over a wide pH range and 
formation of chelates with high molar absorptivities 
in the UV or visible region. 

The high-performance liquid chromatographic 
(HPLC) separation and determination of metals in 
the form of chelates is gaining increasing popularity 
and many chelating agents have been introduced 

In previous studies, 1-phenyl-3-methyl-4-ben- 
zoyl-Spyrazolone (PMBP) was used for the group 
extraction and separation of trace metals with sub- 
sequent atomic absorption spectrometric analysis 
[9-l 11. PMBP is an excellent complexing agent of 
metals owing to the high reactivity and stability of 
its complex. It satisfies well the conditions for the 
prederivatization of metal ions for HPLC determi- 
nation. The chromatographic behaviour and simul- 
taneous determination of Al and In have been pub- 
lished previously [12-141. These methods would be 
of value especially for the selective separation of In 
in Al and Ga. 
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In this paper, the use of PMBP as a precolumn 
derivatizing agent for the mutual separation and de- 
termination of Al and Fe(III), which had been con- 
centrated by PMBP coprecipitation, by HPLC in 
imported solar salt samples is reported. 
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TABLE I 

ANALYTICAL RESULTS FOR Al AND Fe IN SOLAR SALTS 

Results are averages of two determinations. 

Sample” Taken Element Added Found Found in salt Recovery 

(8) (pg) (pg) (ppm) (%) 

SAl 3.85 Al 0.0 6.3 1.6 

Fe 0.0 17.6 4.6 

Al 15.0 20.3 93.3 

Fe 30.0 47.5 99.7 

SA2 3.93 Al 0.0 4.8 1.2 

Fe 0.0 9.5 2.4 

Al 15.0 18.0 88.0 

Fe 30.0 38.3 96.0 

SA3 3.91 Al 0.0 5.1 1.3 

Fe 0.0 7.1 1.8 

Al 15.0 19.4 95.3 

Fe 30.0 37.0 99.6 

SM 3.93 Al 0.0 4.7 1.2 

Fe 0.0 13.8 3.5 

Al 15.0 18.0 88.7 

Fe 30.0 41.4 92.0 

’ SAI = Australian salt (date of sampling, July 1988); SA2 = Australian salt (date of sampling, April 1989); SA3 = Australian salt 
(date of sampling, January 1989); SM = Mexican salt (date of sampling, December 1989). 

CONCLUSIONS 

Al- and Fe(III)-PMBP chelates can be well sep- 
arated on an ODS column with pure acetonitrile as 
the mobile phase. Divalent metals did not interfere 
under the same chromatographic conditions. The 
proposed method was applied to the determination 
of the two metals in imported solar salts. The recov- 
eries and the precision of the determination were 
satisfactory, indicating that the method would be 
capable of the simultaneous determination of Al 
and Fe(II1) in samples containing some divalent ele- 
ments. 
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