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Table 1 Instrument conditions of ICP-MS
TAESAT S8 TAESA S8
Eip i BES 1.4 kW B Sl 2 5 3 1t/min
GEFAME 18 L/min EEET TSN Bl
BBCORE 180 Limin | g !
FALR W 0.94 L/min || — KRB #2474 20
PESRHE  0.16 L/min B B (] 10 ms
RFEVRPE 7.0 mm CRI A& (H, ) ik 65 mL/min

1.2 pRHEO5

HEAlK : FEBH A 18.2 MQ) « em,

JERE PRSI : Be \Th In WA 5 pe/L,

AR : Rh (VR EE 2 10 pe/L) o
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TR BIURR VE A V : MERR R TH Y 1.2877 g
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W FUKFR R R 20 4757 , 0L 0 p(Br) =1 g/L i%5
WERE AR o FHRIRE (9 7 PR 1. 1812 g T fi it
RS (oA at) Hil4 p(1) =1 o/ L BIFRHERE R o

TR VBUR A AR E R B HERR AL B RV PR o
iti W45 10 mL F 1000 mL 25 S, FIKFR B 2
ZIBEHFHEAT, B 10 we/mL RS AR MEIA M. 10
g/ mL YR A A5 HE TS W40 I R 0,1.5,10,100
500 ng/mL [TRAARE RS, & H .
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Table 2 K" interference and elimination experiment

AR RSB B T . 5256 e IR FH Al 4
JA% I (CRI) B T — 1 H, REAR AT b T bR 2
JEFE X Brt BT, mAT XL E R 1
CIIETE =S/ S S 7 Al R I A= (1 Rl £
("Te'H*) M Cd("Cd 0" ) YRb(YRbPAr*) ¥'Sr
(S Ar ™) S5O BEEIARARG , Xt U (5 i v 2
2.2 TR

PRI K Ar T ZJEF BT B A RN
SH BRI 5, AR 5255 DL SE 3R R 28 o 3 08 < K rp
K& RS, mHl 740k 0,1.5,10,50,150
mg/L (%) K™ ¥, HoA R i & 14478 10 pg/L, 435
T 3 A RN lf 8 S 1 2 1 (CRI) B2 647 45
B BRI 2, AR Br (90 5E (H Fl & pa 7K
o K B s B IR R B, WK, m i S E
B KX Br - AR I B A o R N 4
(CRD) BT, 51 ARERE SR H, (K 65 mL/min ) ,
HESIREA RN Art +H,—ArH® + H,ArH " +
H,—Ar + Hy iKY Ar " 25 Z J5 7 3 T A A2 B
TMEBR 22 5 B 140, Br A9 (8 5 A5 ME(H L
WG o SEgm i WAl S 422 1 ( CRI) 455 BRAR 47 b
KE K45 R By 52 00

[FIEF, N 2 0] DL ilf 48 S vy 4% 1 (CRI) 45
KT Br BIERESE K™ & & a9 >, vl g
BRI S RIS . BRI WO R R G
FAC RGN IE , K A7) B R A AU 1
(Y HERR, LA 225 1] B 7 2850005 Wi 000 7 235 R 1) R 42 o
Br 1T (0100 2 #4552 3 B A RIONE 1 52 M), PR A2 A IE
IR A BT . ARTEAELINA 10 pg/L (1)
Rh KBNS BT T ARG R MERCR
2.3 CEOMTRR

M SCHR L 1S ] A2, 17 FERH R A 5t Hh 25 2y 2B B
HI SRS 1, A BB AE S = N BEFN 55 % IR
W TEDRE I A rh 2 At e it 1™ E 1SN,
I eSS IR KBy i N TE R ge  Seak R Z i
RIR AR IR 2 55 PR B S Bl , AR S50 R FHAE KPR
PR TR AT B O350 X e 25 SR 5

K* A FI Br (i E i p(Br)/(pg - L71)

- FRUE(E
TR (B /(g L) KU K"y K" ) K"yl K" e K"y
(0 mg/L) (1 mg/L) (5 mg/L) (10 mg/L) (50 mg/L) (150 mg/L)
P Br( L ki) 10 9.79 11.8 12.5 13.9 18.7 25.4
" Br( CRI f#z%) 10 10.2 10.3 10. 1 9.93 9.78 9.29
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2.4 JiTER I PRRIRS % 5

2 10 mL R UL it 2% J0 3R 2H i, 40 S PR
a0, 72 100 mL 25 8 23 0 A 191 mg #Y
KC1,2033 mg 1) NaCl,392 mg (1) MgCl, .36 mg [
CaS0,.217 mg K CaCl, & & 2 ZI &, 5. 70
12 (5 BALURE: it VIO o 20 % 4 134 5 i Dl A e s

A, T30 5 54 H PRI R 0. 036 wg/mL, iy
0.027 p,g/mL( e 3),
3 LRI
Table 3  Detection limit of the method for Br and I
. pp/(pg - mL™") it R/
JLER S -1
R Sl T ¥ s 26 (pg-mL™")
Br 0.033 0.012 0.036
1 0.025 0.009 0.027

FEBCH] LR BAE S B P IMA 10 pg/mL R
T

MHE S ARER S mL, 7

5 bsbBeRSs
Table 5  Spiked recovery test of the method

BRZE 2. Il

12 03 Fi B 20 544 J7 2500 52 , 31 30 40 X bk v e 22
(RSD,n=12) , 3R1G T I KE B IR K 2. TT% , Ly

2.19% (% 4),

®4 JIEREE
Table 4  Precision test of the method

B ) ) py/ (g + mL™h)
JLE MERE - - RSD/%
FrRrE R PREE bR 2E
12 5.06 5.00 0.14 2.77
12 5.03 5.00 0.11 2.19

2.5 ibsklcR

Jobs 3 AR ML DX Y 5 7K 20 10 mL 9 S

13, W B 200 A% ) 1% R J7 ik I SRAGP- 2 {H.
AWy 10 mL #9010 pg/mL R BEE 5 4R
HEFE RS mL R RE 200 15 EALINAE , A5 sl e
RN 91.6% ~106. 1% , BN 94.4% ~107.7% (I,
£5).

pp/(pg - mL™")

Beass i : \ IR/ %
AU R {H A JinA = 72 (A
Br 2.78 2.65 2.84 2.71 2.69 2.73 10.0 12.80 100.7
- 1
i 1 I 12.80 13.46 12.26 12.92 12.51 12.79 10.0 22.23 94.4
Br 15.33 16.64 14.82 16.36 15.67 15.76 10.0 24.92 91.6
- 1
i 2 I 26.81 25.07 25.36 26.27 26.11 25.92 10.0 36. 69 107.7
Br 6.23 6.28 6.25 6.14 6.09 6.20 10.0 16. 81 106. 1
- 1
Fin 3 I 21.38 22.14 21.76 22.59 22.51 22.08 10.0 32.67 105.9
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Direct Measurement of Br and I in Brines by Collision Response-
Inductively Coupled Plasma-Mass Spectrometry

YANG Lin, YU Shan
( Chaidamu Comprehensive Geology and Mineral Exploration Institute of Qinghai Province,

Golmud 816000, China)

Abstract; Many routine methods to determine Br and I in environmental water by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) have been reported. However, there is little information about the determination of Br and
I in brine with a high salt content. In view of the high salinity and high potassium content in the salt lake brine of
Chaidamu Basin, a new method for the determination of Br and I in brine by ICP-MS is proposed in this paper. The
mass spectrum interference was reduced by using collision response interface mode and using H, as the collision
gas, such as of K*Ar" to ”Br”. The interferences of the matrix elements and instrument drift were corrected by
using Rh as internal standard. The memory effect was eliminated by extending the time of fast pump flushing. The
proposed method was applied to directly determine levels of Br and T in salt lake brine samples, which were diluted
to 200 times. Detection limit and RSD (n =12) were 0. 036 pg/mL and 2. 77% for Br, 0. 027 pg/ml and
2.19% for 1. Values of recovery obtained were in the range of 91.6% —106.1% for Br and 94.4% -107.7% for
I. The established method is also suitable for measuring Br and I for high potassium rock salt samples.

Key words: brine; Br; I; collision response interface mode; Inductively Coupled Plasma-Mass Spectrometry
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