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Quantitative Determination of Trace
Chlorine in Solid Samples

Masanao TOHNAN
Tomokazu TABATA
Tadashi OKADA

Pressurized acid decomposition-inductively coupled plasma atomic emission spectrometry system was ap-

plied to the indirect determination of trace chlorine in inorganic solid samples. The detection limit of chlorine

by the present method was 1ppm and the relative standerd deviation was 2.1%. The sample amount re-

quired for analysis was a half to one-tenth less than that for the conventional pressurized acid decomposi-

tion-atomic absorption spectrometry method as far as the sample contains more than several tens of ppm

chlorine. The determination of chlorines in NBS SRM glass and silicon nitride produced by TOSOH was car-

ried out by using sample amounts one-tenth less than those used in the conventional method. The results ob-

tained were in good agreement with the values recommended or measured by the conventional method.
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Table 1 Used reagents for experimental

o Reagent 1‘ -

—_—

Grade and concentoration

HF Superior reagent 46% (Morita chemical Co.)
HNO; For poisonous metal analysis 60%

(Merck pro analysis)

AgNO, 1,000 ppm Ag Standard solution for atomic
absorption; for conventional method
(Kanto chemical Co.)
Superior reagent; for present method
(Kanto chemical Co.)
NH,OH Superior reagent 29% (Kanto chemical Co.)
Cl Standard 1,000 ppm CI Standard solution for ion-chromatography
Solution ; for recovery of Chlorine (Wako pure chemical

industries)
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Table 2 Working conditions of measurement

ICP AA
Wavelength (nm) 328. 061 338.3
gas Ar Ail’"'CgHz

Weighed in teflon pressure vessel
added AgNO; (10000 ppm), 2 m0
added conc HNOj3 (60%), 2 m2
added conc HF (46%), 50 m8

|

Pressurized acid decomposition

(135°C, 16 hr)
|

Cooled at R. T. (0.5 hr)

|

Cooled in ice (3 hr)

|

Suction—filtered
(Fluorinertfilter 0.5 um)

— s

Washed 1N/100 HNO;3

|
Put back fluorinertfilter in
teflon pressure vessel
|
Added 2N NH,OH 50 m¢
[
Soluted by ultrasonics (15 min.)
I
Mesurement of Ag emission by ICP

Determination of chlorine

Fig. 1 Outline of pressurized acid decomposi-
tion-ICP procedure
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Table 3 Reproducibility in pressurized acid decom-
position-ICP

R.S.D.b»)

Cladded |Average of Cl o 1a) ne)
(ug)  |found (ug)| “" ! (%)

0 2.46 0.40 16 9

50 45.4 0.96 2.1 4

a ) Standard deviation
b) Relative standard deviation
¢ ) The number of mesurements

Table 4 Recovery of chlorine in pressurized acid
decomposition-ICP

Cl Added Cl Found Recovery

(ug) (ug) (%)
0 2.74 —
10 7.6 76
20 16.8 84
30 25.9 86
40 36.4 91
50 46.6 93
60 57.9 97
70 66. 2 95
80 76.2 95
90 89.6 100
100 97.4 97
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Fig. 2 Working curve for chlorine.

Table 5 Blank values of teflon pressure vessel and

fluorinertfilter
Cl found
Cl Added -

(ug) |teflon pressure| Fluorinert- Total
vessel (ug) filter (ug) (ug)
0 0.90 1.22 2.12
10 2.14 9.13 11.27
50 5.41 48.24 53. 65
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Table 6 Comparision of the present method and pressurized acid decomposition-atomic absorption spectrometry
method for the determination of chlorine in NBS SRM 91 glass and SisN4 powder

analytical Concentration R.S.D. Weight of sample I
Sample method (ppm) (%) A (@)
NBS SRM 91 ICP?) 135 1.3 4 0.1~0.7
(Si0») Gravimetric 150¢! 5.0
analysis®’
R-AA¢) 170 5.9 5 0.5
AAD 147 6.6 3 1.0
SizNy powder ICPa) 315 3.1 3 0.1~0.5
AAd) 300 3.2 3 1.0
a ) Present method
b) ref. 6)
c) ref. 4)

d) Pressurized acid decomposition-atomic absorption (measured by conventional method)
e ) Standard value reported by NBS
f) Used weight of sample for measurement

Table 7 Comparision of the normally method and
standard addition method for the deter-
mination of chlorine in NBS SRM 91

glass and SizNy powder

Table 8 Constituents in NBS SRM 91 glass

sample

Result of Normally
method
(average1-Std. dev.)

Result of standard
addition method
(average-Std. dev.)

NBS SRM 91 140+ 1 ppm 143+12 ppm

SigN, powder 315-+10 ppm 321410 ppm

L\, BEE T NBS EERBOEERR &
Table 8 (27”7,

DX SIEEETH 7 ARHRLEERTPOERRLE
ELEBE~ M) v 7 AR5 R Table 8 (/¥ 34FT
FEOEE B T WI Erbh b,
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fEHEE AR R R o B S (1ppm) 23 NERE o f#
—ICP #ic X v i >EfEE CEREMR L2 -1,
Fi, EEEEMNHE 10ppm U Lo CizEEIRHE
A+ 2R BESEREDL/2~1/10& 72 - T,

Eniz, = b))y ZBRVBFHRINSHEHICILEE
HINE LB RHITHATE 5,

X ik

1) BALELHE “FEBR(LFH#HE, 9, Sy,
(1)7, 242, (AF#), (19774)

2) BESH Y-SR “oWEEEE", 191, GLE),
(19814%)

Constituent Percent by Weight?a’
Si0, 67.5
CaO 10. 49
Na,O 8.47
Al,04 6.01
F 5.73
K20 3.24
ASzO5 0.10
ASzOg 0.09
PbO 0.10
Zn0O 0.08
F6203 0.079
P05 0.023
TiO, 0.019
Cl 0.015
ZrOq 0.009

a)Values reported by NBS

3) BEfik; “‘BASKFLSHEEESE", 67, (1989
)

4) WA B9, REZAI, AR “EE”, 93, 182,
(19854F)

5) HARLFESER . "FERLFHEE, 9, 5¥LT,
(m”, 281, (AZFE), (1977F)

6) G.E.F. Lundell, H. B. Knowles; /. Am. Ceram.
Soc., 10, 829, (1927)
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