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2 % HE = F bromide®] =l AR e 24 21& vlaste] HA Al
Q1313 ion chromatograph-suppressed conductivity detector (IC-CD)E AF&-3t He A& ‘%l A8k
A F bromide FHFE EA 8T A5t Y5 5 bromides =2 = ME 5 bromide 3 bromate
o] & el FAAAE AT AR A E Q8 B AE 20 mLE L7}M Ba-, H-7}
ER AU 53 7)2 v ] 0.2 um PR FEE 93 9t o#sk Al EE IC-CD
o] FU3tRemH, AlE F bromide= 10~50 mM2| F4tsto] 289 o] o] Aot 7t= B £
A AG 19 2 AS 199 9J3] ¥ttt Bromide®] H4 FA-E 0.5-80 pg/Le] F= S olA]
rgke] 0999302 £ NS Beew, HEIA(MDL) ¥ HHFIHA(LOQyE 7+ 0.2, 0.5 pg/Le]
ATk AA He w23 He He e 3] Askr °J$ 75 N2 AR F bromideE A% 2
3}, 272t HsEE 14.7 pg/l, 20.4 pg/LolSTh A3k 915 F bromides =} HE= A& % bromide
9 bromate®] F= Fo] FHAITF(r)= 0.808°] ATt
Abstract: This study was performed to compare international analytical methods of bromide and applied to
determine bromide in bottled mineral water and raw ground water in Korea. Bromide in water was eluted by
10~50 mM potassium hydroxide (KOH) and determined by ion chromatography-suppressed conductivity detector
(IC-CD). Sample was purified with Ba- and H-on-guard cartridge and 0.2 um membrane filter. The method
detection limit (MDL) and the limit of quantitation (LOQ) of bromide were 0.2 and 0.5 pg/L, respectively.
The calibration curve showed good lineality above 0.9993 in the ranges of the 0.5~80 pg/L. A correlation
coefficient of bromide in ground water and sum of bromide and bromate in bottled mineral water is 0.808.
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1. M B

ANEH O 2 A3 F bromide(EE3} o) 8
g oo ®, 9] 19 ¢ FHAY] &EE EA
st 5w 2 He AE 5 e E 72 bromides
BES TS dAASFAE B LEASTAE
9l bromate®] thF &<l A ol}!

H He e FoE F 0 4E B9z <t
AR E S8t 529 e R F715A9 Aot
e Ye AT T A8 7154 Eol A
Hi Utk old He AES] LEAFFAES

A A A= Ak

bromate?] )

Bromate:= @A =FA &ATA(ARC, International
Agency for Research on Cancer)ol|X] BE&A4MZdH
(potassium bromate)2.Z Group 2BZ 75 o] #2]F
I Uth? "= EPAE FE7|E0 2, WHOOAM = A
JIACHAZ = & 5 bromateE 10 ng/L=E A% 3}
of A3t Aok A s B FETT A
AFE 2 2009 d 9 HEH He AlE S bromate®]
s HeEs 2 71ES 10 pg/LE A5t #
star ok, oo, A 7]Ee] FAFAR] BFA &

dete 27 "k

o]} o] FA AR AMNAYE
A9 pH, €L, SERTIELY,
HEG-A1 2k} 3 bromide 5ol wEt A 7ol Eet
71t} Bromide® W& 5402 Q3] AAAH =
FA7)F0] A= o] UA B2, bromate®] A
2 AgsteE I Aol a7 Slth

=9 H= & ZF bromide®] WA AlFEWHE
Z EPA method 300.1& AFE-3}7, o]+ ion chroma-
tography-suppressed conductivity detector (IC-CD)E- ©|
St AP o R, W AESA(MDL)= 14 pg/ol
t}S EPA method 317.0’9] MDLS 0.54 ug/Lo],
EPA method 326.0°¢] DL 1.7 pg/LolAth EPA
method 300.1, 317.0 ¥ 326,091 4= =5 Bk 243
§92 AHgSHE o, £74E Ba L HAEHAE
A g gejol wek HeHOE AGT 5 UES 5
o] 9lt}. ASTM D 6581-00° % 1SO 103042] MDL-&
747} 291 pg/L, 50 pg/LE Ttk =& Holth o
A& KS 1 1SO 10304-1'"%] 4] 50~20000 pg/Le] A =F
WA Al S AASEL ok 28y =85S
SEALE T S, & % bromide’t FH bromate =

ARY 5+ Y& 2% VHIRT Y T 9,

A2l bromate:
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A&, ZHHEE Toll tsl A Y. E
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HEAE 2 A5 Y4A 52 bromide
o], QFAE A bromate?] FA|E <l A
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21. EEEE Y Al

B Ao A AL&-E sodium bromide (NaBr, CASRN
7747-25-6)°] EFEHE 57 A2F2 Sigma-Aldrich(7] =)
APRFE A8kl AREEtl e, 54 SulRE 182
MQ®| 2EF SFHFFE AHS-3F T Bromide®| ®F
A (1000 mg/L)yS EPA Method 300.10 whe} ZA 3}
Ao, Al %= = Dionex AFe] XD 100 mg/LS

TS FLT FER N F v HSAT,

22. 2M #H| & =A

£ Aof|A] AMS-¥El IC-CDE DionexAH] 1CS-3000
reagent free ion chromatograph ©]1t}. °] 5 3o 2=
10~50 mM KOHE AH&-38l9l o, 4tsto] -8 o]
Fdol Ad 248 A9 3 tE HYo® 77
TonPac AS 19 (4 x 250 mm) % IonPac AG 19 (4 x 50
mm)E AHSSFATEH 2 AF o] AREE A AR
Z718 Table 13} 7T}

23. MEI|#
27}= Ba-, H7FEZA] ¥ 02 um WEH Q]

Table 1. Operating conditions of IC-CD for analysis of bromide

Parameter Analytical conditions

Dionex ICS-3000 Reagent free lon Chromato-
graph

Instrument

Column Dionex IonPac AS19/IonPac AG19, 4 mm

Inj. Volume 1000 pL

Eluent 0-8 min 10 mM KOH
8-18 min 10-20 mM KOH
18-18.2 min 20-50 mM KOH
18.2-22 min 50 mM KOH
22-27 min 50-10 mM KOH
27-30 min 10 mM KOH

Detector Suppressed Conductivity Detector, Dionex
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Fig. 1. Pre-treatment procedure of bromide in water.
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Fig. 2. IC-CD Chromatograms
22.6 pg/L).

of reagent blank, standard solution (bromide 0.5 pg/L and 20 pg/L) and real sample (bromide
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£ & 59| bromide ¥4 98] = - & At
Holl gigh B4 248 vladte] HAE APxAS &

)13k, IC-CDE AH&-3te] H= AE F bromide ¥
A3l A5 F bromide S ARSI

AFEE B4 A7 4 °C dgaoA EaEen,
AXY A A0 2 {3k Fig. 18] A€k 2]
27F= 7HEYA] B HMEHR] HEE AEste, FAPI
£ o]&sle] A|8E EFA7] ¥, Dionex 10 mL vialol
Zol IC-CDE #4313t BM+= A& 5 bromate 4]
2 IC-CDZ KOH ©1874-& AHg-3te] 48k
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3. Zxt =

"
]

3.1. A=0IE1Y

HIRAIE, BFE2 9 A AIZE AAE 3 &
AL IC-CD AZvEIH LS Fig. 29} 72T} Bromide
¥ 3= FHE| chlorate & nitrate ¥ 3.9} $HA3] £
HARAAL, AR 93 RS B 22y HY ¢
27t= FFEZ A A bromided] S Wallshe &
wEo] EAlste A Rl meba £ AT
e SN gradient Z2AS HIIAA 3] B
st Th ol9le] B Wl vae e, AA
A|E F bromide®] HF-E A7 18.583 0|t}

Bromide®] £& €45 0, 0.5 pg/L, 1.0 pg/L, 5.0
ng/L, 10.0 pg/L, 200 pg/lL, 40.0 pg/lL, 80.0 pg/Le]
TE7t HEE FAste] AA A5 TUS EeR
A 3 F, 1C-CD= FAste] AanH g T 7}
AR R A FAE A23skdth. o] ol bromide &
T8 gt AHFHe AR A S (coefficient of
determination, R%)E 0.9993°] %] T},

Bromide?] AZ&3A(MDL)E A& oM AEE

—

<= % bromide A A 13
F JdE A FE05 pgL)E 7 M9 uig A 89
ztzh A7y & F o5 7+ EFEWALY] 3.4 W& 3}

o] Fatgen, 2 A3 02 pgl ol9er, EEAA}
of 10 wl& sted F-3 A FSHA(LOQ)E 0.5 pg/L ©]
At FFEL 2 HA A, A& MDL) %
QA (LOQ)YE Tuble 20 LERA AT,

33 HE ME A X5k HF ME 24

Az tigt 54 9 bromide] HE TEE Tuble
3o Attt EollA B vhe} o], A 23 7Y
He ME AE T 22 70 A1 59 bromided] =&
1.2 ng/L~350 pgL (B HEFTE 147 pgL)olA 2
o, 17} AJ=ZME LOQ (0.5 pg/L)elsHaT).

AA 75 4] He AE FF] Ak dF F
74 7 A1E.9 bromide®] F=+= 1.5 pg/l~43.3 pg/L
(B AEEE 204 pgl)olJed, 1 71 A ZolME
LOQ (0.5 pg/L)°l sk Tt.

23 o] HEAE F oEAT ¥/ AEFS X3
3t 17 204 bromate’} AZHAk AE W A=

+
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Fig. 3. Relationship of bromide in ground water and sum of
bromide and bromate in bottled mineral water (r=0.808).

Table 2. Linear equation, linearity, method detection limit (MDL) and limit of quantitation (LOQ) of bromide

Compound Range (png/L) Calibration curve R? MDL (pg/L) LOQ (pg/L)
Bromide 0~80 y=0.0064x — 0.0064 0.9993 0.2 0.5
Table 3. Analytical result of bromide in bottled mineral water and raw ground water
Sample Type Sample No. ND* Conc. (ng/L) of Bromide Detected
Bottled Mineral Water 23 1 1.2~35.0 (14.7, mean)
Raw Ground Water 75 1 1.5~43.3 (20.4, mean)

*ND : Not Detected
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