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Determination of Trace Amounts of Boron in Steel and Silicon by Anion Exchange
Chromatography/ICP Mass Spectrometry

Kyoko FuJIMOTO, Makoto SHIMURA and Keiichi YOSHIOKA

Synopsis

: A rapid and high sensitive analytical method for the trace amounts of boron in high-purity steel and silicon material has been investigated.

Steel sample was dissolved in HCI-HNO, mixture, and boron nitride in the sample was decomposed completely by treatment of H,SO,~

H,PO, fuming at 290°C for over 30 min. After masking of Fe by the addition of CyDTA, the pH value of the sample solution was adjusted at

8 by aqueous ammonia. The sample solution was passed through the column of anion exchange resin (Amberlite® IRA-743), and B was ad-

sorbed selectively as boric acid on the resin. After washing the column for the removal of Fe and H,SO,~H;PO,, B was eluted by small

amount of 2M HCI, and was determined by [CP-MS.

The limit of detection ( estimated by the 30 of blank values) was 0.016 pg/g for steel, and 0.006 pig/g for silicon material.
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Table 1. Operating parameters of ICP-MS.

ICP condition
RF power 1.35 kW
Coolant gas flow rate 14.0 I/min
Auxiliary gas flow rate 0.4 I/min
Nebulizer gas flow rate 0.8 I/min

Mass condition

9.01-11.34 am.u.
512

1500 times

80 x sec / channel

Mass range

Number of channels
Number of scan sweep
Dwell time
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Fig. 1. Effect of pH on the adsorption yield of B.

Amount of B: 1 ug, Amount of ion exchange resin:
1 ml
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Fig. 2. Effect of H,SO, and H,PO, on the adsorption yield
of B.
Amount of B: 1 g, Amount of ion exchange resin:
1ml, pH: 3
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Fig. 3. Effect of pH on the adsorption yield of B with
presence of H,SO, and H,PO, solution.
Amount of B: 1 ug, Amount of ion exchange resin:
I ml
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Fig. 4. Calibration curve of B by this method.

Table 2. Analytical precision and the lower limit of detec-
tion (LLD) of the present method.

(4 g/g, n=10)
without Fe with Fe* (0.1g)
Blank value 0.005 0.59
Presicion (o) 0.005 0.008
(30 of gi:nll)( values) 0.016 0.024

*) High-purity sponge iron by Mitsuwa-Chemical Co.Ltd
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Table 3. Analytical results of B in certified reference mate-
rials (high-purity iron).

(e g/g, n=6)
Sample Found ch;i‘ssg)n Cert‘tffjeg)value
JSS 002-2 0.57 0.006 0.5 (0.16)
JSS 003-3 0.24 0.009777 . 703* (0: 178)777
NIST 365 1.43 0.014 - 12 o

*) Reference value

Table 4. Analytical results of B in steel samples containing
boron nitride.

( gfg, n=5)
Precisi Reference

Sample Found mC[SK)m value*
oW (B as BN)

A 56.2 0.58 55 (24)

B 49.7 0.41 47 (11)

*) Determined by curcumin complex spectrophotometric method after
chloroform extraction
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Table 5. Analytical results of B in high-purity silicon.

(p g/g, n=5)
i Precision Reference
Sample Found ow value*
C 0.015 0.002 <0.1
D 0.515 0.005 0.5

*) Determined by curcumin complex spectrophotometric method after
chloroform extraction
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