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Determination of chloride and bromide contents in halogenated
butyl rubber stoppers by oxygen bomb-ion chromatography

ZHAO Xia, SUN Hui-min

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a method of oxygen bomb—ion chromatography for determination of chloride and bromide
contents in halogenated butyl rubber stoppers. Methods: An ion chromatography method was developed , and an lonPacAS11
anion chromatography column ( 4.0 mm x 250 mm ) with an AG-11 guard column ( 4.0 mm x 50 mm ) was adopted , with the
eluent of 30 mmol * L potassium hydroxide solution. The flow rate was 1 mL * min™" and the detector was conductivity detector.
Results: Chloride ion and bromide ion were well separated. The calibration curves of chloride and bromide showed good linear
relationships in the ranges of 0.05-20.0 mg* L™ (r=0.999 3 )and 0.2-32.0 mg* L' (r=0.998 9 ) ; the average recoveries
(n=6)of chloride and bromide were 105.2% and 103.7%. The LODs of chloride and bromide were 0.01 mg* L™ and
0.03 mg * L. The contents of chloride ion in three batches of chlorinated butyl rubber stoppers were 0.39%—0.54%. The
contents of bromide ion in three batches of brominated butyl rubber stoppers were 0.57%-0.75%. Conclusion: The method
can be used for the determination of chloride and bromide contents in halogenated butyl rubber stoppers.
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THEBREMEE T2 —, BT CER A
#ED (2015 ARt ) He s i e 5 i i Ak T S48
FEN T TS G E A s A T A g )
AIBRIE R B8R PR 2 DO0E 1 AR A T A9 23 €2 3
IR S, B IR ERZE  MREE IR EX00EE, H H
HIAR 22 G AT BEAG 0 2 DR R FH VLA 13 1 A% B 44 7
b, MR ZE P S A AR E R RO ER , ATl
DITESEA R IRANES 2 B, 1 R
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11 X% ATRREE iR B (1IKA A F] ); DIONEX
1CS-5 000 & T {7, 1% ( ThermoFisher 23 & ) ; XP504
Mettler B3R (AR08 7] RS EE 0.1 mg ).

1.2 REESEN S FARMER (1000 mg - L,
4“5 GSB 04-2072-2007, it %5 16080582, 44 fff 44
SR B AR e A A7 BR A F] ) 5 B FhRER IR (100
mg -+ L7, 4§ 5 GSB 04-2074-2007, it 5 16090323,
BT SR A A AT FRA ] )

TSR PRV R TR JC TR R R AL T AR 28,
AP AL FE S 131245159 13 5 1 JC T8 8 R 41
16T 3 e 28, A 7= 4l B, it 5 140101015 7 51 H
TG AR FH A AL T FEAR I 2, A 7= 4k €, Jit 5 YP
1403001 ; {HGHEATRIL T HAR I ZE, A= = Al A it
131245225 ; SIS AR IR T 348 i 28, A6 ™
4k B, #t5 13120114 5 HIC Ry AR IR AL T 3
M ZE , B Al CL S YP 1402006, A A ALET N
bl KRBT K
2 AiES54ER
21 @iE & R ] Dionex IonPac AS11 43 #71 A
(4 mm x 250 mm ), TonPac AG11 {5474 (4 mm x 50 mm ),

ASRS BT Hfil#s , SIHIR A 75 mA, #GER R 30
mmol « L™ AL FIAW, K 1 ml - min™, A7 30 °C,
RS 35 °C, HEFEE 25 pL; AMaioE it .
2.2 FRELATALER B AR SRR B EC ] FS ORI
(30 mmol « L™ [ & EU ML W ) 10 mL 8 Y et A 3
B P BE , HERR R BERE S 0.1 g, HAKE Sk rp B ok
FHRER N 22 5UEA 22 SRR R R 47 . I AR ISGR) 10
mL FPHE, BB E T, R 2 B, S
SRR S 5 A (R TI/NT 30 MPa) 5 ik B
an PE S TP R TRRRE s S T ARIEIR 8 4, R A R
P CE: 20 min, FF I AR BRI S A 25 mL 2
rh, Z2 U e SR PR VR T SRR, IR R A
BHEE RS, FHEPETE A IR, 75 L W IR
JE AR TR, BV R A o A R B
AR, WA i A 58 4203 , W2 BT AL B
23 RS TARSWAICH G IR
T A, IR VR VR B o B T 1.0 mg - L BRAE TAE
VIR 5 B B 1B VA WS B, bk Vv T o) VR
F 1.0 mg - L7 ARUE TARE W o 5 bR 75 55 L f51)
RA 5], RS & s T AR S TRk YN 0.5
mg - L™ ARMER G TAER
24 ZMEXRBL B IRER TGS &, Ikse
B & 5B 20.0.15.0,10.0.5.0.1.0.0.05 mg - L™
1Y RN BRIE T AR O E F hr v W 3 &, fin
IRV TR T R S R B 32.0,20.0,10.0.5.0. 1.5, 0.08
mg L7 RIVbRIME TR . 76 “2.17 @5 Fm
T HERE S BT, DA A S 0 T AR Y X I R
X(mg- L") 2 TAE 2k, 13 &3 1 MR & 7Y [l
IEpsg 3 il SR
Y=1.061 x 10°X+2.536 x 10" r=0.999 3
Y=3.644 x 10°X+9.866 x 10°  r=0.998 9
LM R 29 0.05~20.0 #10.2~32.0 mg - L™,
2.5 EAEAEEE RGBT RNR B TR PR R A A
P W TR UE B, FEARRI A YR BN 0.5 mg - L7 1Y)
PRUETR & TAEV I 6 UK, 25 L 1 ALY RSD 4391 Ry
1.2% F1 1.1% , W RS %5 BE 0T
2.6 [FRFRKE FRECC K R SRR
£.0.01%, &% 0.53%)0.1 g 2= 6 453, 43 5l A& 5
T (8 & RE T )200,250,300 pg, % “2.2" W K
TRARAE, BIAAR 8 3 A B KO 19 s T %
20, F IR U217 TT AR A AT I R 0 SR ik
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Tab.1 Recovery test results 5
DAL 4 1
» CIE S 3 2o
T AR I P RSD g 1]
. (recovery ) 8
(ion)  (added)/pg (detected )/ pg % (mean) /% 3 15
‘ 1% LI
2
T 200 215 107.5 1052 5.1 g J\
( chloride
200 207 103.5 04 A :
ion ) -2 L : ‘ :
250 278 112.0 1 4 6 8 10 12 14 16 18
' 20, B
250 265 106.0 17.5
300 319 g s
106.3 S 12,51
300 287 957 g 104 1
€ 7.5
BT 200 193 95 1037 6.7 8
( brnm;de 200 187 3.5 H?-lg 2,54
ion 07‘\{—/
250 265 106.0 I S S S ST R TR VRN
o
250 271 108.4 20- t/min .
300 332 110.7 g 17;2:
300 321 107.0 3 125
§ 104
27 Rl FWUAE BT R T TR
B T A 5 W02 0 B, SR A7 D, 435 SR A T B % 25 . %& \
N _ 0+ SSRT  A S
(S/IN=3) 4y 515 0.01 1 0.03 mg- L™, & & F R )
1 4 6 8 10 12 14 16 18
t/min

(S/N=10) 43514 0.04 A1 0.13 mg- L™,

2.8 FEEIE  BURE) R AT AR 2
PR T BAR I TE , 43 5il4% “2.27 WU Jr kil o5
PSR, 73 S B BRI & T AR A
AR 25 W L, AR T AT SGHETINE , S i
W E R, OISERILE 1, & RIE a5 R 0% 2,

1. &1 (chloride ion ) 2. JRES ¥ ( bromide ion )

A F TR TARMERAS TAER I ( mixed standard solution of chloride and
bromide ions ) B. 24 JH G4k T AR e SE 3L i 5 WK (sample solution
of chlorobutyl rubber stoppers ) C. 25 FIR b T 5 4% e 7€ 433 & 1A T
('sample solution of bromobutyl rubber stoppers )

B 1 #EREIERRMERARNSFEILE

Fig.1 Ion chromatograms of mixed standard solution and sample solutions

®2 Hmp2MEFHNELER (n=3)

Tab.2 The results of sample determination

R B AR TR EjiR=) At (content of {5174k ( content of
( sample No. ) ( sample name ) ( manufacturer ) ('batch No. ) chloride ion ) /% bromide ion ) /%

1 TS Ve VR T T R R T AL T R AR 2 A 131245159 0.49 0.00
( chlorobutyl rubber stopper for freeze drying sterile
powder for injection )

2 T 9 T8 T8 0 2R TSR A6 T A% 12 98 ( chlorobutyl B 14010101 0.39 0.00
rubber stopper for injectable sterile powder )

3 T T B K AR H S T 2458 2E (chlorobutyl C YP1403001 0.54 0.00
rubber stopper for injectable sterile powder )

4 WA P8 AR T AR S 2E (bromobutyl rubber A 131245225 0.01 0.75
stopper for injection )

5 TE 55 0 JC T B AR R AL T 248 B ZE (bromobutyl B 13120114 0.01 0.53
rubber stopper for injectable sterile powder

6 S T R AR IR AL T 24818 2E (bromobutyl C YP1402006 0.02 0.69

rubber stopper for injectable sterile powder )
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