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Determination of Major Elements in Brine Samples by Polarized
Radiation-Energy Dispersive X-ray Fluorescence Spectrometry
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( National Research Center for Geoanalysis, Beijing 100037, China )

Abstract: In this paper a method for the direct determination of the major elements( S, Cl, K, Ca ) in brine sam-

ples by the energy dispersive X-ray fluorescence spectrometry is reported. The detection limits are 0. 030 g/L for
S, 0.015 g/L for CI, 0.020 g/L for K and 0. 008 g/L for Ca. The method has been applied to the determination of

these major elements in high salinity brine samples. The results are in agreement with those provided by gravime-

try, volumetry and atomic absorption spectrometry with precision of 0.97% ~4.16% RSD ( n =15 ) expect for Ca.
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Table 1  Preparation of simulated brine standards pp/(g L")
F VE S FE S FE
G s cl K Ca Na G s Cl K Ca Na
BR 01 9.46 20.27 9.26 0.00 21.26 BR 13 10. 00 75.00 24.39 0.00 48.63
BR 02 2.42 43.26 4.35 0.00 28.96 BR 14 0.20 52.86 0.89 4.00 34.04
BR 03 3.06 59.55 1.68 0.00 42.02 BR 15 4.00 22.50 9.75 0.00 14.59
BR 04 0.45 54.67 3.87 0.22 33.56 BR 16 0.80 60. 00 1.95 0.08 38.91
BR 05 0.42 46.55 2.91 0.11 28.96 BR 17 5.00 45.00 12.19 0.00 29.18
BR 06 0.97 53.15 2.13 0.04 34.56 BR 18 2.60 37.50 6.34 0.00 24.32
BR 07 4.97 41.74 1.98 0.01 33.02 BR 19 1.80 55.50 4.39 0.00 35.99
BR 08 0.04 57.18 1.77 3.89 31.63 BR 20 0.00 47.90 3.20 0.16 29.18
BR 09 0.14 48.43 0.79 1.10 29.87 BR 21 0.00 30.36 0.40 1.04 19.45
BR 10 0.55 59.76 0.50 0.06 39.18 BR 22 0.00 56.13 4.00 0.24 34.04
BR 11 0.17 29.27 0.27 1.13 17.78 BR 23 0.00 12.18 0.20 0.40 7.78
BR 12 3.34 14.19 0.05 0.00 13.96 BR 24 0.00 15.00 0.00 1.60 9.72

2 PRk ROTEMEN
Table 2 Effect of Mg on major element determination

RER, MEE pp/g L1 HMIXT R RE/%

#i5 S cl K Ca S cl K Ca

JRAME 5.55 30.29 3.51 0.97

B-1 5.568 30.436 3.498 0.891  0.32 0.48 -0.34 -8.14
B-lw 5.494 30.184 3.474 0.876  -1.01 -0.35 -1.03 -9.69
B-2 5.512 30.396 3.498 0.882  -0.68 0.35 -0.34 -9.07
B-2w 5.483 30.111 3.454 0.924  -1.21 -0.59 -1.60 -4.74
B-3 5.594 30.732 3.537 0.895  0.79 1.46 0.77 -7.73
B-3w 5.522 30.543 3.490 0.871  -0.50 0.84 -0.57 -10.21
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Table 3  Blank test of reagents

) WA /(g L71) AT MR

KCl 100 u{ Br) <0.00005%

NaCl 250 w( Br) =0.00129% , w( 1) <0.0023%
Na, S0, 160 w( K)=0.00332% , w( Ca)=0.00063%
CaCL, ¥ 60 w( K)=0.00794% , w( Br) <0.00764%
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Table 4 Precision test of the method

B MEM pp/(g- L)

M5 S cl K Ca
16 -01 2.8 177.5 30.5 0.1
16 -02 2.7 181.3 30.7 0.0
L6 - 03 2.8 182.5 31.0 0.1
L6 —04 2.8 183.4 31.0 0.0
L6 - 05 2.9 182.7 31.0 0.0
16 -06 2.8 183.7 30.7 0.0
L6 -07 2.8 184.1 30.9 0.1
L6 -08 2.7 184.5 31.1 0.1
L6 - 09 2.8 182.0 30.5 0.1
L6 -10 2.9 186. 1 31.0 0.0
16-11 3.0 179.6 30.6 0.0
16 -12 3.1 183.7 31.3 0.1
16 -13 3.1 185.1 31.1 0.1
16 - 14 2.8 181.9 31.4 0.0
L6 -15 2.9 188.7 31.5 0.2
B 3.1 188.7 31.5 0.2
R/ ME 2.7 177.5 30.5 0.0
RSD/% 4.16 1.45 0.97 57.40
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Table 5 A comparison of analytical results of components

in practical samples by this method and by other methods

pp/Cg L")

KEL S03- cl K Ca
W5 AR EREY AR EEE AR AAS Ak
1 4.59 4.63 59.30 60.80 7.99 8.15 <0.007
2 7.50 7.51 91.62 93.90 12.46 12.42 <0.009
3 6.03 6.25 82.34 83.50 11.21 11.81 <0.008
4 5.8 6.19 80.46 84.80 10.93 11.48 <0.008
5 9.43 9.70 103.16 106.00 14.27 14.56 <0.010
6 5.83 6.20 81.24 81.00 11.15 11.15 <0.008
7  6.18 6.15 80.68 83.20 10.80 11.32 <0.008
8 5.94 6.20 80.76 81.00 10.77 11.29 <0.008
9 590 6.19 80.80 81.30 11.05 11.24 <0.009
10 5.91 6.21 79.30 81.30 10.95 11.27 <0.008
11 577 6.36 78.68 80.20 10.62 10.91 <0.008
12 6.14 6.25 81.20 82.40 10.92 11.36 <0.008
13 5.68 5.75 76.34 76.60 10.48 10.55 <0.008
14 5.8 6.11 76.86 79.20 10.50 11.00 <0.008
15 14.49 14.55 113.60 113.70 16.17 15.98 <0.009
16 21.25 21.63 156.80 159.30 21.93 22.16 <0.011
17 40.37 40.58 144.28 148.10 20.84 21.93 <0.010
18 46.87 48.36 140.88 143.40 22.52 23.44 <0.011
19 46.12 46.12 161.80 164.00 33.65 33.97 <0.015
20 19.25 20.23  86.68 90.40 34.23 34.39 <0.008
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