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Flow injection analysis absorption spectrometry for determination of
trace iron in tungsten with on-line separation and preconcentration
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Abstract

Tungsten has a high melting point, low resistance, and excellent chemical resistance, and is used as an
industrial material for lamp electrodes (filaments) and electrodes for large-scale integrated circuits. Since trace
components in the material have a significant effect on the performance and reliability of the device, it is
extremely important to determine the concentration of the components in order to evaluate the material
properties. In this study, a separation and preconcentration method using a flow injection (FI) system has
been developed for the analysis of trace elements in tungsten by AAS. A cation exchange resin column was
used for separation and preconcentration. The spike and recovery tests of trace amounts of iron in tungsten
were performed by the proposed FI system, and good recoveries were obtained without interference from the
tungsten matrix. The proposed system has a 7-fold higher enrichment factor with a sample volume of 3.7 mL
and a detection limit of 9 ppb (equivalent to 3.7 ug g ! in a solid sample), which enables highly sensitive
analysis. The amount of waste fluid per sample analysis is extremely small (27 mL), and the relative standard
deviation of 50 ppb iron solution measured five times repeatedly is 2.7 %, which enables accurate analysis. The
system is capable of rapid analysis, taking only 6 minutes per sample, and the amount of liquid waste is less
than one-tenth that of conventional method, thus reducing the burden on the environment. In this report, iron
was selected as the target analyte, but this system is also expected to be applied to highly sensitive analysis

of components that can be adsorbed on cation exchange resin.

KEY WORDS: Flow injection analysis, Tungsten, Iron, Cation exchange resin, Atomic absorption
spectrometry
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Fig. 1 Flow injection system.

C: carrier solution, P: peristaltic pump, E: eluent, V1
and V2: 6-way rotary valves, SL: sample loop, W:
waste, S: sample solution, SCC: separation and
concentration column, AAS: atomic absorption
spectrometer.
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Fig. 2 Effect of tungsten matrix on absorbance
of iron (off line).
[W]: 2000 ppm.
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Fig. 3 Effect of flow rate of carrier solution on
absorbance.

Sample volume:3.7 mL, Eluent of flow rate:3.0 mL
min™', Fe:100 ppb
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Fig. 4 Effect of sample volume on absorbance and
enrichment factor (EF).
Flow rate of carrier solution:1.5 mL min', flow rate
of eluent :3.0 mL min™



36 R

(BEAHIF) ICAASTHE SN2 BOWKEE, 754~
V2 & % O B Tl E SNz SO WOGEE TR L
7z, e AEFR % (enrichment factor, EF) bR L7z o il kA
M#%10 mL& L72FIY AT 2ADHHEH 54 Dk fazh HI2
LY, MEDAASIZEBEOHE L HBLT, 20/ D
MM FETH B0 LA LRDS, FBHER OB NI 5T R
MOME L7263 7:0, S REMZZ R L, SR
1337 mL(EF=7) & L7

3. 4 EEHM
RERYVTRATVHROGOERICISH LR Z
Table 1ZRT o SREHE MU BE RO 8k H 2 B RE A2
Z 7 IMBIR R % 0, BN R BRAF 2 BIR 2R
L7zo 72, KRV AT LADFE# % Table 21I2F 9% . ilH
%37 mLETHI LT, THEOBRMEIFEIHGON, K
HERF H9 ppb (BARE 3.7 ug/gloHiY) &R
WA RETH %o 72, 1R 103K 0 5547 A3 0T
BETHY IR H 7 OPERFIZ27 mLEBDT
Vi TdH 550 ppbDERIEWL %5 K L HE L7zBE
DR ERHERZZ2T7 %L HEORWIHT iR TH % .

Table 1 Results of recovery test for iron in a sample

Feadded Fefound  Recovery
/lng g™ lng g™ 1%
Sample A 0 491 -
50 100 £2 102
100 151 +4 102

Table 2 Performance data for the proposed
FI system

Sample volume/mL 3.7
Enrichment factor
LOD¥/ppb 9
Sampling frequency/h™ 10
Waste®/mL 27
RSDY% 2.7

a) 3¢ for blank, b) per one sample, c) 50 ppb
Fe (n =5).
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