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Fig. 1 Relations between the measured concentrations and the measurement times on the same sample pellet

2.1.2 Cl#rnt sk

T A o o 0 e 2 A o iy 44 5 1)
BB 6E S2 B 43 BT VT B2 1l 1 S, AR P T e o 1
YERE di AT R, JEIERE T 6 N AT e IR FEBA
HIARHED T, 43 B 6 NFE F, 28 B 23 BlidEAT
2 U AL B (A €1 R S) L g R, Cl
R — R 25 R S e 2 A I (WK 2), 26
TR I S 1 AR AR, BRI
B EE SRR I A0 3 . L0 A B )
YA v S R AT e AT B R e — A T RELEAE
TR AN, PR K 4 IR S RS ) CL B 2
[ R A 3L TR AR (SRR E) M R RS

DRt BBE T e i R B A S B, B o) 43 3
WA . T 7 k825 = A Ak CL TS
G, HIPE 50 2508 G A H] HCL .

2.1.3 GRS (I 2 R S R

7S (Rt rf, BRI AR B ) e RO i
Fhuabh, 4y FE SR S i) B g 2 th ok . iFoR
I P P AR 2 1 B PR, JFJRE T R - S e 7
FE e 0 DGR B% DA 4 il e i FEE AR 4 Wl i (7
— 58 A O L Y EAT A0, ST Y R AT RS
HE) T FRIAL S I AR AR A0 51 D (1 0 A7 A8 1) S i
1 st AR Rh La B R HUR AR L FEAREL IE 5,
RIS AN GE AR A L fiff i — o) i WL 2) .

B 4 3 T
// / |
0.16 7 ' /
6 = a
van 0.12 ,/' 2 T
o o L . 2 ?‘; . /
/ o [ 2 4
. 0.08 % = »/
- — LW rhamA ] ot
d = - v . noMk .
5 WRAE AL MatAsE 4
| | | L 1 i 1 | |
1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
w(S)y10% w(S)y10¢ w(S)y10®
4 / 3
. - ﬁ’ T ,/
8 i 1. 2 ped
g 2 // E _ b .
iy s~ L7
1 1"‘ - — - /-'
g! FmlE | // mpEaE
L
, L I
: 0 1000 2000 3000
0
100?.(3)/10* 2000 W(S)/10¢

P 2 AN [ i sl 7 G 80 1 38 0 s 2 B R it o S TR ] 01 2

Fig. 2

Regression curves from samples with poor S measurement accuracy , obtained by different

measurement methods and different calibration methods
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Table 2 Repeated analysis results for Cl and S

FES s 3 wyl 107 °
- RSD/ %
sample element FrAEq hl Ji2 Ji3 Ji 4 Ji5 Ji e v s
GBW 07404 Cl (36) 36.4  36.7 49.5% 37.3 345 37.8  36.5 1.3 3.6
A+ 4 S 180 40 244 245 265 230 243 236 240 6.4 2.7
GBW 07406 cl 98 120 107 117 114 118 118 123 116 5.3 4.6
|- 4 S 260 £50 355 362 358 353 359 357 357 3.1 0.87
GBW 07109 cl 590 £50 565 570 581 597 593 585 582 12 2.1
EeXEl S 110 £50 189 181 193 210 207 200 197 11 5.6
GBW 07112 Cl 60 120 60.3 7.2 66.8 85.6 8.2 835 74.8 10.2 13.6
Al S 3700 £200 3495 3652 3668 3609 3666 3785 3646 94 2.6
GBW 07311 Cl 290 £32 301 302 298 314 316 318 308 8.8 2.8
KBZDR S 170 £30 179 177 179 176 183 180 179 2.4 1.3
GBW 07312 cl (163) 165 165 183 185 183 180 177 9.3 5.2
KRDTE S 940 £60 726 721 742 700 706 703 716 16 2.2
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Table 3 Repeated analysis resulis of Br in standard reference materials with different matrix correction techniques

FE o iyl @ wyl 107 ©
- - RSD/ %
sample correction FRAEf @ Fl F2 Ji 3 H o4 75 e X 5
GBW 07404 A 4.0 3.9 3.6 3.3 3.9 3.9 3.5 3.7 0.26 7.0
|- 4 B *1.1 4.2 4.3 4.5 4.5 4.1 4.4 4.3 0.16 3.7
GBW 07406 A (1.2 7.3 7.6 7.5 7.4 7.7 7.9 7.6 0.22 2.9
A+ 4 B ) 7.7 7.9 7.8 7.7 7.8 8.2 7.8 0.19 2.4
GBW 07109 A 1.21 2.3 2.3 2.1 1.7 2.2 2.2 2.1 0.22 10.5
oAl B +0. 39 1.5 1.6 1.3 1.5 1.4 1.6 1.5 0.12 8.0
GBW 07112 A (0.32) 1.7 2.0 1.9 2.4 2.2 1.8 2.0 0.26 13.0
EeXEl B ' 0.8 0.4 0.2 0.9 0.8 0.5 0.6 0.28 46.7
GBW 07311 A - 2.0 2.2 2.3 2.4 2.2 2.1 2.2 0.14 6.4
- (2.3)
KRDTH B 2.0 1.9 2.3 1.9 2.3 1.9 2.0 0.20 10.0
GBW 07312 A (.7 2.0 1.9 1.8 2.0 1.8 1.9 1.9 0.09 4.7
K BRDLE B ' 1.7 1.6 1.8 1.6 1.2 1.3 1.5 0.23 15.3
GBW 07114 0.84
B 0.8 0.7 0.7 0.7 0.06 8.6
FEER +0. 15
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Determination of Trace Br, Cl and S in Rock, Soil and

Sediment Samples by X- Ray Fluorescence Spectrometry

ZHAN Xiu-chun', CHEN Yongun', ZHENG Miaozi',
WANG Jian', LI Ying-chun', LI Bing', ZHAN G Qin’
(1. National Research Center of Geoanalysis, Beijing 100037, China; 2. Institute of Geophysical and
Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China)

Abstract: An X-ray fluorescence spectrometric method has been developed for the determination of trace Br,
Cl and S in rock, soil and sediment samples. Pressed pow der pellets were used for measurements. Calibration
was carried out using Chinese National Standard Materials with similar matrix elemental compositions to the
samples. For Br, two matrix correction techniques, namely the scattering background internal standard
method (in which raw peak intensity instead of net peak intensity is used) and the commonly used target
Compton scattering internal standard method, were tested. And the former was found out more effective
when the analyte concentration levels are near the detection limits. The precision is generally better than 10%
RSD and the relative deviation of the average ( 6 measurementis) is better than 24% . The fact that the mea-
sured concentration of S and Cl became higher and higher when the same sample pellet was repeatedly mea-
sured, brought about some analytical problems. Thus only newly prepared sample pellets can be used for S and
Cl analysis. For Cl analysis, direct correlation generally exists between its concentration and XRF intensity.
M atrix correction is needed only when the sample contains extremely high concentration of Ca. The precision
is generally better than 5% RSD and the relative deviation of the average ( 6 measurements) is better than
25% . S is the most problematic element to analyze. T he precision is really good with 0. 87% ~ 5. 6% RSD( n
= 6) . But the poor relative deviation (36%, some even worse) excludes its use in precise analysis. Extensive
experiments were conducted in finding out the factors affecting the S accuracy. And it was concluded that the
mineral effect plays the most important role. The detection limits of this method are 0.43, 2.2 and 5. 8 Hg/

g for Br, S and Cl respectively.

Key words: X-ray fluorescence spectrometry ( XRF); bromine; chlorine; sulfur; geological sample; pressed
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