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Characterization of bromine and chlorine in the closed combustion system
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Abstract In this study, we investigated the analytica methods for bromine (Br) and chloride (Cl) with oxygen
combustion bomb, using a halogen-containing polymer materials. On measuring Cl content, it showed less reproducibility
of the results applying Mohr method or potentiometric titration method than those applying acid-base titration method. In
both Br and Cl tests with an oxygen combustion bomb, their concentrations in the absorption and cleaning solution with
distilled water were much higher than those in the combustion gas. On the other hand, the concentration level of Br
measured by the oxygen combustion bomb method were a little bit lower than those measured by XRF or combustion-
ion chromatography.

Key words Halogen eements, Oxygen combustion bomb, Bromine, Chloride

Az 9371 o1 4F BE U gao] YF ZY BY AT

E71Ql", HHE, HjMZI* =
A gt 7Y AR EFZAE, A2, 153-901
A g =AE S S S, Mg, 130-743
(20113 11 2 H<¢

(2011 11 229 AA19ER)

(20113 12€ 12 AAEA)

olsE*

el el; :
B2 wEs e w=o vl =2 Zow yeigth 94,
o

LM B ethers(PBDES), Polybrominated biphenyls(PBBS), Tetra-
bromobisphenol-A(TBBPA), Hexabromocyclododecanes

=27 siHE2 579 94 AT A2 slHE (HBCDD9) 5o Uiise I=7 3igtE2 14
7o) g - Wyl AfFEThE 5HoE Qlal 38t A7l frIeHEdE BRE AU AF 2 AESA Tk
A7k, FE2A, A T TR ARk FEA AP Aol =3, WM, 7194, AT ER o T AAIE
=30 Ao}, SR, polychlorinated dibenzo-p-dioxing A4S fdske Zo® deA Aok T T2 5=
dibenzo furans(PCDD</DFs), Polychlorinated biphenyls o] TGHE AZTL AHAHL Eaf AUt T L& HE
(PCBs), zF& HE7 FA (Polybrominated diphenyl 7122 wiEE 4= dEd], ol 7k &Y A d9S

al

A A < Ny
TC;)rre&ltondin@lauthor A 71#E A S doial BAES 9o AlE
Tdl: +82-2-3282-7849 " T
Fax: +82-2-3282-2489 g7 a9 1 sRkEol ik A 2de] ARy
E-mail: kichoi @kicet.rekr I o} 7R A7) - AR BE - A Fole] <A



Characterization of bromine and chlorine in the closed combustion system 275
Table 1
The characteristics of various analytical methods for halogens determination
Method Advantage Disadvantage Standards
XRF Non-destructive test Inaccuracy IEC 62321
at low concentrations
Oxygen flask Traditional method Incomplete combustion IEC 61189-2
with various application Limitation of sample characteristics EN 14582
Combustion bomb Traditional method Incomplete combustion EN 14582
Limitation of sample characteristics
Corrosion of oxygen bomb
Combustion-(1C) Complete combustion High price of the instrument EN 50267
No officialy approved method (IEC 62321)
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Fig. 1. The flow chart for the analytical procedure for the

determination of bromine and chl

orine.
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Table 2

The comparison of various determination methods for chlorine
: — Titration with

No. Mohr-method Acid-base titration adifferent potentia

1 56.7 54.0 55.4

2 55.7 53.1 55.6

3 56.5 53.8 574

4 57.3 55.5 55.5

5 54.7 52.0 55.5

6 56.6 53.0 55.7

7 56.9 534 56.8

8 574 54.7 56.8

9 56.5 53.8 56.1

10 56.6 54.8 55.4

AVG 565 53.8 56.0

STDEV. 0.8 10 0.7

C.V. 0.01 0.02 0.01
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Table 3

Cl concentrations in gaseous and aqueous samples of the combustion bomb (Unit: wt%)
Items 1 2 3 4 5 6 7 8 9 10 AVG SD. CV.
Combustion gas (flask 1) 0.1 01 0.2 0.2 0.1 0.2 0.1 01 0.1 0.2 014 005 037
Cleaning gas (flask 2) N.D. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. - -
Collected solution (flask 3) 554 556 574 555 555 557 568 568 561 554 5602 072 001
Total 555 557 576 557 556 559 569 569 562 556 5616 072 001
Ratio (flask3/flaskl) 554 556 287 278 555 279 568 568 561 277 4483 - -
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Fig. 2. The Cl concentrations in the digtilled water and 0.3M
NaOH as an absorption solution.
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Table 4

Br concentrations in gaseous and agueous samples of the combustion bomb (Unit: mg/kg)
Items 1 2 3 4 5 6 7 8 9 10 AVG SD. C\Ww
Combustion gas (flask 1) 12 14 5 15 4 12 6 8 4 6 8.6 42 0.49
Cleaning gas (flask 2) N.D. N.D. N.D. N.D. ND. ND. ND. ND. ND. ND. ND. - -
Collected solution (flask 3) 1012 891 887 841 970 846 888 88 951 1022 9176 664 0.07
Tota 1024 906 893 856 975 858 894 876 954 1028 9264 647 0.07
Ratio (flask3/flaskl) 87 62 172 57 228 69 144 112 270 174 1375 - -
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Fig. 3. The Br concentrations in the distilled water and 0.3 M
NaOH as an absorption solution.
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