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Quantitative Determination of Trace of Halogens and Sulfur

in Polymers by Combustion/Ion Chromatography

Yoshimi NAGAI
. Kimika MIZUTANI
Masatoshi NAGATA

Application of the hydrogen-oxygen flame combustion/ion chromatography for the simultancous quantitative

determination of traces of halogens and sulfur in polymer samples has been studied.

polymer samples dissolved in organic solvents were burned in a hydrogen-oxygen flame and the gaseous pro-

ducts were absorbed into a 5% hydrogen peroxide solution. The absorption liquid was analyzed for halogens

and sulfur by the TOSOH ion chromatograph system. The recoveries of fluorine,chlorine and sulfur were

more than 92% by this method. When 5 g amount of sample was used for analysis, the determination limit

was 2 ppm for each element and the time consumption was about 40 min for determination of one sample.

The present method proved to be useful for the simultaneous analysis of traces of elements present in

polymer samples.
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Table 1 Standard reagents for recovery experiment

Standard reagent Content

p-Fluoro benzoic acid F:13.56%
p-Chloro benzoic acid Cl: 22.64%
Sulfanilamide S :18.62%

Table 2 Analytical conditions for ion chromatography

Ton chromatograph

: IC-8010 (TOSOH)

: 0.25 mM NasCO3/1 mM NaHCO; for Cl— and SO42-

: Anion micro membrane suppressor (Dionex)

Column : TSK gel IC-Anion PW (TOSOH)
Eluent : 1 mM NaHCO; for F—

Flow rate : 1.3m0/min

Detector : Conductivity

Suppressor

Scavenger : 0.025N H,S0,

Injection volume : 100 b

Vacuum

=

Cooling
water

+—

Absorption
liquid

0

Combustion
burner

Sample
solution

Fig. 1 Schematic diagram of hydrogen-oxygen combustion system
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Table 3 Recovery of fluorine by combustion/ion

chromatography
Absorption F added F found Recovery
liquid (mg) (mg) (%)
H,0 13.56 13.1 97
1% H50, 13.56 13.3 98
5% H30, 13.56 13.1 97
5% H20, 1.36 1.29 95
5% H30, 0.136 0.127 93
5% H30, 0.027 0.026 96

Table 4 Recovery of sulfur by combustion/ion

chromatography
Absorption S added S found Recovery
liquid (mg) (mg) (%)
H;0 18.62 5.04 27
1% Hy0, 18.62 15.0 86
5% H30, 18.62 18.2 98
5% H30, 1. 86 1.79 96
5% H30, 0.186 0.177 95
5% H30, 0.037 0.034 92
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Table 5 Recovery of chlorine by combustion/ion

chromatography
Absorption Cladded Cl found Recovery
liquid (mg) (mg) (%)
H,0 22. 64 13.9 61
1% H20. 22.64 15.7 69
5% H202 22.64 17.5 77
N/100 NaOH 22.64 17.8 79
N/10 NaOH 22.64 19.8 87
5% Hy0,3’ 22.64 22.6 100
5% Hz0,2’ 2.26 2.21 98
5% H;0,2’ 0.226 0.215 95
5% Hy022) 0.023 0.025 105

a ) Absorption liquid: increase to 100 m#
Gas flow rate : decrease to 2/3
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Table 6 Blank values of chlorine and sulfur in
solvents (wt/vol ppm)

Solvent Cl S

Acetone <0.5 <0.5
Methanol 0.6 0.8
Hexane <0.5 <0.5
Cyclo hexane <0.5 <0.5
THF 0.5 1.3
Ethyl acetate 3.1 1.4
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Table 7 Analytical results of polymer samples
(wt/wt ppm)

Solvent F Cl S

Polymer Sample

Poly carbonate?’ THF <2 24 <2
Poly carbonate?’ THF <5 <5 <5
PMMA Acetone <2 2 430
Poly stylene Acetone <2 3 <2

Petroleum resin ~ Cyclo hexane 210 <2 110

a ) General grade (sampling weight: 5 g)
b) Optical grade (sampling weight: 2 g)
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