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Determination of Trace Elements in High Purity Iron by Solid Phase Extraction Using Bonded Silica/ICP-MS

Shin-ichi HASEGAWA, Kunikazu IDE, Takeshi KOBAYASHI, Koichi SATO, Shukuro 1GaRASHI and Kunishige NAITO

Synopsis : We attempted a simple pretreating method consisting of solid phase extraction using bonded silica with benzenesulfonic acid (SCX) as the

solid phase sorbent to determine trace elements in pure iron samples by means of inductively coupled plasma mass spectrometry (ICP-MS).

The isotope dilution method was used along with the method mentioned above to ensure precise determination of Zn. We dissolved the sam-

ple of 1.00 g by nitric acid, subsequently adding citric acid as masking agent. The analytes could be separated by 1-10 phenanthroline as

chelate from the matrix by solid phase extraction after adjusting the pH and adding 1-10 phenanthroline. The optimum condition for iron sep-

aration was 0.01 kmol-m™ 1-10 phenanthroline, 10 cm’; citric acid (10 w/v%), 10cm’; pH, 5.5; SCX, 0.5 g as the solid phase sorbent; and

nitric acid, 2 cm® as eluate. In this method, some trace elements such as Ni, Cu, Cd and Zn were determined by ICP-MS using the eluate. The

limits of detection in ng/g were Ni 0.29, Cu 0.10, Cd 0.20 and Zn 0.15. We precisely determined the Zn content by jointly using the isotope

dilution method.
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Table 1. Operating conditions of ICP-MS.

Rf power
Forward 1.3kW
Reflected 8.0W

Gas flow rate
Coolant 15.0 1 min™'
Auxiliant 1.2 1 min™
Nebulizer 0.75 1 min™'

Nozzle assy

Platinum 0.9mm orifice
Skimmer chip
Platinum 0.5mm orifice
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Fig. 1. Effect of pH on the recovery of analytes.
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Fig. 2. Effect of 1-10 phenanthroline addition on the re-
covery of analytes.

Table 2. Limits of detection.

Elements Limits of detection (30)
ppb
Ni 0.289
Cu 0.098
Zn 0.152
Cd 0.022
n=10,

Limit of detection = 35S-B X C,

S: count, B: background, C: concentration
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Table 3. Results of the determination of Cu, Ni and Zn in
high purity iron by ICP-MS.

Sample Elements Certified value Found
ppm ppm
JSS002-1 Ni 9 9.5
Cu 4 3.8
JSS003-1 Ni 33 33.5
Cu 18 16.5
JSS003-3 Ni 8 8.0
Cu 14 13.8
JSS001-4 Zn 6.8 6.85
n=2
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