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Table 1 ~ Working conditions of the XRF instrument for determination of Br in brine
_ o i N " 7 20(°) PHD DRI () A
x| e | e | TR g | B R o
(pm) (V) | (mA) | g 358t | LL UL | i e
Br Ka LiF200 150 Scint. AI200 60 29.9404 1.0604 20 78 20 10 Y
Rh Ko - C | LiF200 150 Scint. AI200 60 18.4698 - 26 78 10 10 -
1.2 R2brkt J6 B 40 mm (RUEEI H BT 45 8 PAT0

TRV W (GBW (E) 080521 ) : 1000 pg/mL;
ZRIK (HFH%E =18 MQ - cm)

PEAR (123 PR JE AT, B RERR AR A
FRZSH]) MyLar (RXF R —H iR £ 1R ) B (36 1= fL
v ROIEHECRSG TR A RA ) |
R TR O (3 [E Celgard A7) .

FRFVEAT B AR 50% Ry R IR 2 h (R 2=
FeIT, FIZKGE R TCA B T, A 100 mg/L il fR AR A
I, TR o ERY 2 b, WCE R fhiE DL
B KU AR B T AR TR

N L RK : HERRFREGAAN (FEHE) 9. 9680 g &
FEB (e ) 0. 3304 o BRFR AN (fmi4li) 1. 5424 ¢ T
100 mL BEpfHr, i 50 mL ZE 187K i, 7% % & 100
mL 255, I3 MER PRI AL BE (41 0. 5650 g
BRIRES (4 ) 0. 3143 g T 100 mL Ba#R b, &
FEIR IR, T IR SR PRV A 22 52, AT A
ZET A A 30 mL ZEIR KV il 56 7% ZHTAR 1Y
100 mL Z8 i, #5650, 45 2 100 mL, BLii s T
7K o
1.3 e

JEARHY AL EAE 40 mm IR R K U840 B TR
BN 35 mm GEE CEATHIBARTE B2 b, Dl s
VA T R B — 7 (R R 1 KR i, /DN b 5 T 0
A MELCALE, BRI T, & T EFEL, 76 35 MPa
FEJFRE2 s, R
1.4 prifithZenyz il

Ay B 0.0.2.0.5.0,10.0,15.0.,20.0,
25.0.30. 0.40. 0 mL ) 1000 pg/mL J5 47 fE 7%
(GBW(E)080521) F 100 mL 7 & Jffi Hr, LAZE 18 K
B %I B S5 4220, 4% K 0,20 50,100,150 ,200
250,300,400 mg/L (TR ARER I

PIZRIe e 22 I, LI i BOR A v I i — S PR R
N paK i IR A0 R 1 0 B, H AR BT, LA
TE T BGHR A TSR R B — MR B ) R b 90, 17
DEAR A 1 O B BT BT IR REIL, £E 35 MPa
SN ARIE 2 s, LATESE B A 25 A L BLIN E , 22 il
PRifE 2, 2RI RO 0.9996
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Table 2 Signal intensities of different bromine carriers

wpbRas O | e T
(keps) (keps)
PE [ faf i 0.0482 A 2.1946
/] 0.0413 T e TR 2.2238
RS FRERME  0.0583 5 7 i 1.6630
B 0.0532 ERigl 1.5090
W3 P NE AR 0.1537 iR 0.6959
PR E PEDE AR 0.1090 YR 1.9468
rPHUE PR AT 0.1275 R 1.6962
5 3 P IR AR 0.1101 AR LT 4k 2% 1.9229
3 S ETIEAR 0.2237 IR A4z ugat 2.2732
AR B4R 1.8840

2.2 URERES

HF Axios PW4400 JIi Jy> 45 1 = K e il X 5
LA A CTE R BAR S 26 mm, PRI, w5
R it YR AT T AR R U] 2 7 o X S 2 R
S e (™ F AR 1K 5 22 D 25 B 8501l 000 et 540 1 A
WIERGE . I EE D 200 me/ T ) IRBRUEI BT, 43
SR FEARTR S 4y, #53 r T-2ei Rl g , 7154 )
ORI AR AR A 22 . 1 & 1 AT DA Y BORE
TRF 20 ~ 50 WL B, i o it 2 B 35 A BRI 38 KT
W/ ORI ) 50 L, A o i 22 TR 3 K, 35X
FBR i FHORE R R, g K BEE TG )
TV T ALY o 23R DA A e PR o 7K R B R B T
RARFRYUETE 25 mm P, {H R 5 B A7 855 B o,
FEEACIERE , Ok S . ST U, AR BRI
AN 50 wL,
2.3 JEAEE B s R R

TEIRAR WP 53 rp 43 S AR TR 5 & KT
Na* Ca’* Mg’ " \Cl™ (SO~ 4, L) #5 18 /K i B & %1
JE BC VR 200 mg/ L N Tk ZKAE 2 Ak 3
£ N T KRS 2 Rak 3 RN T KA i
Myt I FEIBARE 09 J5 i &, 40 B8 L 50 L A
A AT TR G TR TR R . % 3 T, TRAR I
Yy EH 433 A NaCl KCI, CaCl, ,MgCl, . Na, SO, .2
£ 3 AWM N Tk K G IR 3 B 45 AR B4 T
FRUE(E , B A B X A 3 DT 45 R TN
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Fig. 1  Relative standard deviation of samples with different

amount of brine adsorption
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Table 3  Effect of coexisting ions on the analytical results of Br

B Br frfE (E WM HIRAEEm BrillE(E
(mg/L) (mg/L) (mg/L)
RS 1 200.0 NI KK 2 f% 199.16
R 2 200.0 NI KK 3 fi 201.68
FEfn 3 200.0 NaCl 150 201.29
T 4 200.0 NaCl 300 199.45
FEf S 200.0 MgCl, 50 201.42
Fedh 6 200.0 MgCl, 100 198.13
Feh 7 200.0 MgCl, 150 201.32
Fedh 8 200.0 CaCl, 5 198.95
[ETRY 200.0 CaCl, 10 201. 88
ke 10 200.0 CaCl, 15 200. 65
Fedn 11 200.0 KCl 5 201.16
R 12 200.0 KCl 10 198.01
Fedh 13 200.0 KCl 15 200. 84
K 14 200.0 Na, SO, 15 201.73
R 15 200.0 Na, SO, 30 198.45
Fedh 16 200.0 Na, SO, 60 198.72

T AT RKECHIT B R 1. 2 3 EZERPRE AP el 52 f5 el 3 £ A
TR AR AR 2 YRk 3 IR T K fr o

2.4 JilkKiBmR

B ARG H BR < AR I A5 03 10 00 S ) A L A
BRI AKX CEIFE 95% ) AR BTk 1 Blig
it PR (CELARE 95% ) 49 0.22 mg/Lo

11
LOD = M b
m ty,

Arbrom NS BT (3. 9473) 51, 8 53T
R (1. 1475) 50, AWEAE AT 5B (30 ) o

SEBRAS B : DA B gl il e85 N i K #5245
Mo R e 12 AR Rl i AR S St pm v
2z o, Lh 3o YE A T i i e bkt BR, 3H38 IGEL
4 0.95 mg/L,
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Table 4  Accuracy and spiked recoveries of the method

TR ESCR AE 99. 4% ~ 101, 2% 2 [8], il & Hb i
7SI = o 4 B ( DZ/'T 0130. 6—2006 )
HH AR BN 26T 95% ~ 105% 2 [a) B o

PR S ok 28. 70 mg/L.151. 26 mg/L F
290.36 mg/L 1) pai KA il 43 i) il £ 12 42 v FEEASE
HEAT I E , T R % 2 (RSD) 43 511 24 0. 8% |
0.5% .0.4% .

R 2R IR [m 3 246 S 56
. Br 3 8 (mg/L) o Br &g (mg/L) BRSSP ER
i BTEEE ICP-MSIE Ak FEOE ba mg (%) (%)
1# 27.55 26.25 26.67 27.63 20 20 99.9
2# 226.55 234.06 227.04 221.22 10# 28.70 60 60.72 101.2 100.6
3# 169.40 169. 64 179.53 173.71 100 100. 51 100.5
4# 81.10 77.37 84.33 80.73 100 100.51 100.5
sS4 316.20  321.68 311,20 304.44 114 151.26  333.33  331.27  99.4 99.9
6# 240. 60 250.79 243.29 239.62 500 499.28 99.9
T# 305.75 318.72 313.19 308. 64 100 100. 45 100.4
84 194.40  195.44 200.26 188.71 124 200.36  333.33  331.80  99.5 99.8
o# 138.90 136. 14 141.06 135.79 500 496.90 99.4
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Determination of Bromine in Brine by Wavelength Dispersive X-ray
Fluorescence Spectrometry with Film Adsorption Pretreatment

CHEN Jing-wei', SONG Jiang-tao', ZHAO Qing-ling’* , SONG Shuang-xi', TANG Yun-zhi',
GENG Nan'
(1. Fourth Exploration Institute of Geology and Mineral Resources, Weifang 261021, China;

2. Lunan Geo-engineering Exploration Institute of Shandong Province, Yanzhou 272100, China)

Abstract; Bromine exists mainly as ions in bromide brine and halide sulfate brine in the hydrosphere of the crust.
Powder carrier pellet method is commonly used in analyzing bromine in brine by Wavelength Dispersive X-ray
Fluorescence Spectrometry ( WDXRF ). However, this sample preparation method has the disadvantages of large
work load, sample inhomogeneity and outer contamination, which affects the analytical accuracy. Samples were
pretreated by film adsorption, and film material and sample weight were optimized and are reported in this paper.
Firstly, 50 L of brine is dropped to the center of a chromatography filter paper ( ® =40 mm) , air dried, and then
flattened by high pressure to prepare the film sample for WDXRF test. A standard curve of Br was calibrated by

+
’

Ca’*, Mg’*, Cl™ and SO;" on the detection of Br is negligible. The detection limit of this method is 0. 95 mg/L,
the precision is less than 0. 8% (n =11), and the recoveries are 99.4% —101.2% . The new sample preparation

self-prepared standard solution. Experimental results show that the impact of coexisting ions such as K, Na

method is very economical and easy to operate, avoiding the use of chemical reagent.

Key words: brine; bromine; thin film adsorption; X-ray Fluorescence Spectrometry
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