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Deter mination of a Trace of lodinein Fluoropolymers

£ R

Yoshie Tamai and Atsuyoshi Takenaka

Fluoropolymers have been used for several applications including semiconductors,
medical supplies, and foods. There are many problems which are caused by nonmetal
impurities including halogens, sulfur and phosphorus in fluoropolymers. As a result, it
has been necessary to measure a trace of nonmetal impurities. However, there are no
methods which measure a trace of nonmetal impurities in fluoropolymers exactly in the
present. To solve the problem, the analysis method has been investigated for measuring
a trace of iodine which often remains in a production process. In this new method,
fluoropolymers are diluted by fluoroorganic solvent and injected to ICP-AES. This
method makes it possible to measure a trace of iodine in fluoropolymers whose

concentration is sub-ppm level.
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Table 1 Characteristic of ICP-AES.
ICP-AES (1) ICP-AES (2)
SPECTRO Seiko Instruments Inc.
Manufacturer
(Germany) (Japan)
Type CIROS-120 SPS-4000

Type of optical

Axial direction

Radial direction

measurement
Paschen-Runge Czerney-Turner
spectrograph ) )
mounting mounting
Detector Linear CCD Photomultiplier
Range of
120~780nm 160~770nm
wavelengths
Resolution 0.4nm/mm 0.17nm/mm
Measurement . .
Simultaneous Sequential
method
Table 2 Sample Injection Method.
LC pump LC-9A (Shimadzu Corporation)
Degasser 880-50 (Spectroscopical industry of Japan)

Auto sampler

AS-8010 (Tosoh Corporation)
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Table 4 Measurement Condition for CIROS-120.

Table 3 Lower Limit of Detection. (30 : ng/ml)
CIROS-120 SPS-4000
Si 251.612 2 3
Si 212.412 4 9
Si  288.158 7 incapable measurement
P 177.495 6 57
P 178.287 7 46
S 180.731 10 51
S 182.034 14 87
Br 154.065 42 incapable measurement
Br 148.845 100 incapable measurement
| 178.276 21 90
I 179.909 62 incapable measurement

Water solution AK225
High-frequency power source
power output (W) 1400 1700
Plasma gas flow rate (L/min) 13.0 17.0
Auxiliary gas flow rate (L/min) Ar 10 Ar 15

0O, 0.05

Nebulizer gas flow rate (L/min) 1.0 0.4
Sample input (ml/min) 2.0 0.1
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Table 5 Ratio of Emission Intensity of 10 pg/ml lodine.

Standard Boiling point Spray chamber type
substance () Cyclone Scott
C.Fol 65 0.85 0.87
C:Hsl 130 1.00 1.00
CsFiil 159 1.10 1.04
CeHsl 189 0.97 0.99
(CF3).CF(CF,)l 190 111 1.02
CiHisl 204 1.06 0.98
| Sublimation - 0.86
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Fig.1 Boiling point of standard substance and ratio
of emission intensity of 10 ug/ml iodine.
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Fig. 2 Water-cooled cyclonic chamber.
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Fig.3 Scott chamber.
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Fig. 4 Standard addition curve for NO.1 sample.
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Fig.5 Standard addition curve for NO.3 sample.
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Fig.6 ICP spectrum of Standard addition curve for

NO.3 sample.
Table 6 Analytic Results. (ug/g)
Sample NO. lodine conc
NO.1 830
NO.2 830
NO.3 9.5
NO.4 53
NO.5 27
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