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Determination of Arsenic in Steels by Automated Extraction with a Recycled Solvent and Gravity Phase Separation

Tetsuyuki TANIAL, Akio SAKURAGAWA, Atsushi Uzawa and Hideichi FURUYAMA

Synopsis : An automated on-line solvent extraction system has been developed for the determination of arsenic in steels by electrothermal atomic ab-

sorption spectrometry (ET-AAS). It is based on the reaction of As(II) with iodide ion in the concentrated hydrochloric acid medium to pro-

duce Asl;, which is extracted into benzene and back-extracted into water. Improved gravitational phase separator based on the previously pro-

posed was developed for the recycling of organic solvent used in the automated on-line solvent extraction system. Using the proposed auto-

mated on-line solvent extraction system, arsenic contained in the acid decomposed steel sample solution was automatically extracted into the

benzene phase and it was back-extracted into the water phase. Then, the back-extracted water phase was used for the determination of arsenic
by ET-AAS. When the ET-AAS method was used for the determination of arsenic, 800 mg dm ™ of cobalt solution had to be used as the ma-
trix modifier to remove an effect of coexisted substances such as iodide ion. In this method, a determination limit of As is 0.2 pginthe 0.1g

of steel sample.

Key words: automated on-line solvent extraction system; solvent recycling; electrothermal atomic absorption spectrometry; arsenic; gravitational phase

separator; steel.
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Fig. 1. Scheme of FIA system for extraction of As. Shown
in (a), EC,, EC, and EC;; extraction column (i.d.
22mm, length 75mm, side graft id. 2.0mm,
length 20 mm); MC,, MC, and MC,, mixing coil
(i.d. 0.5mm, length 4000 mm); P, double plunger
pump (3.0 cm’> min~!X2); V, 3 ways valve. Shown
in (b), EC; extraction column (i.d. 22 mm, length
75 mm, two side grafts i.d. 2.0 mm, length 20 mm);
BEC; back extraction column [the same as EC,,
EC,, EC, shown in (a)]; MC,;, MC,, [the same
shown in (a)]; P, V, [the same shown in (a)].
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Table 1. Analytical conditions of W furnace-AAS.

Matrix modifier Sample
Dry Char Cooling injection Dry Char Atomization Cleaning
T t
eToge]m ure 150 1200 0 0 150 300 2700 2700
Ramp time
fsec] 10 10 0 0 10 10 0 0
Hold time
[sec) 20 10 30 15 40 30 2 1
Ar flow
{l min] 5 5 5 5 5 5 5 5
H, flow
[l min’] 1 1 1 1 1 1 1 1
Option Auto zero Auto zero Measure
Wavelength :193.7 [nm] Background correction : D, lamp
Slit wide : 1.0 nm Injection volume Matrix modifier (800 mg dm™ Co) : 10 m’
. . 3
Lamp current .10 mA Sample solution 125 mm
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Fig. 2. Effect of concentration of HCl in extraction column
on absorbance. As: 1.0 ug, KI: 7.5 mmol.
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Fig. 3. Effect of absolute amounts of KI on absorbance.
As:1.0ug.

0.10

‘?

0.05

Absorbance

1 1 1 !

0 1 2 3 4 5
The number of extraction times

[

Fig. 4. Effect of number of extraction times on ab-
sorbance. As: 1.0 pg, KI: 7.5mmol. Each extrac-
tion time: 15 min.
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Fig. 5. Calibration curve of As. Matrix modifier: 10 mm?
of 8300 mgdm™ Co solution, Sample solution : 25
mm’.

Table 2. Determination of As in low alloy steel.

Sample Certified value Present work
# [%]
JSS 11142 Pig iron (0.0017)  (0.00205 > Non-CV > 0.00125) 0.0013
JSS 1687  Low alloy steel 0.012 (0.013 > CV > 0.010) 0.0107
JSS 169-7  Low alloy steel 0.0050 (0.00575 > CV > 0.00430) 0.0044
JSS 1717  Low alloy steel 0.046 (0.047 > CV > 0.044) 0.0450

Ccv
Non-CV

: Certified value

: Non —Certified value
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