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Standard addition determination of Li, Sr and B in brine by ICP-OES
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Abstract

A method was developed to determine Li, Srand B in high salinity brine by ICP-OES with standard addi-
tion, which avoids the influences of the large number of alkali metal irons in brine. The recoveries of standard
addition for all elements were between 90.44 % and 99.90% in this method, and the relative standard deviations
were less than 2% in the accuracy test. The determination results show that the method can be applied to deter-
mination of Li, Sr and B in high salinity brine with high accuracy and great precision.
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0.5mL 1.0mL 2.5mL 456
10mg L B 0.5 mL
K" Na' Ca*' 1.0 mL 2.5 mL 7 5%
Mg>t  SO; Lissr B 0 0123
1993a 1993b 1993c 2012 1.0mg L 2mg L Smg L Li Sr
Li Sr B 456 0.1mg L 0.2
2010 mg L0.5mg L B
2011 2011 1.3.3
ICP-OES Li 31 100 mL
ICP-OES Li St B 0~30 31
100 mg L Li 2 mL 1~6
20g L K 1 mL 2 mL
1 4mL 6 mL 8mLL 10 mL 7~12
20g L Na ITmL 2mL 4mL 6mL 8
1.1 mL 10 mL 13~18 20g L Ca
ARCOS SOP 1mL 2mlL 4mL 6 mL 8 mLL 10 mL
SPECTRO 19~24 20g L. Mg 1
mL 2mL 4mlL 6 mL 8 mLL 10 mL 25~30
1450 W 30 rad min 20g L SOF 1mL 2mL 4
14.00 L min 0.80 L min mL 6 mL 8 mL 10 mL 5%
0.80 L min Li 2mg L K"
1.2 Na't Ca®" Mg®" SOi 0.2g L
LiSr B 0.4gL0.8gL1.2gL1.6gL 2.0glL
Sr B Sr
1000 mg L 2mg L B 0.2 mg L K" Na** Ca®"
Mg?t  SO;~ 0.2gL 0.4gL
0.8gL1.2glL1.6gL 20glL
1.3.4
1.3 1~10 2mL 100 mL
1.3.1 5%
3 100 mL 10 mL
1000mg L. LiSr B 5% 2
LiSs B 100 mg L
100 mL 10mL 2.1
100mg L B 5% ICP-OES
00mg L B
K" Na® Ca®" Mg?" SOi~ r? 1
20g L 2.2
1.3.2 1 50 12
7 50 mL 0~6 0 RSD 2
7 1 1 mL RSD<2%
123 100 mg L. Li Sr
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Table 1 Analytical spectral lines standard curves and
correlation coefficients for elements

A nm -2 K" Na' Ca?" Mg SO;~
Li 670.780 Y =20302x + 45327 1 5
Sr 407.771  Y=4%10°2+9 * 10° 0.999 LiS B 5
B 249.773  Y=651452+ 11523 0.998
0.2gL 0.4glL
2 n=12 0.8gL1.2gL1l.6gL 2.0glL
Table 2 Results of precision test n =12 .
P 1 5 LiSs B
o B mglL
Li Sr B
2.4
1 2.486 2.217 0.177
2 2.415 2.198 0.173 1 2 3
3 2.418 2.166 0.173 iSr B
4 2.385 2.117 0.171
o/ —
5 2.430 2.174 0.171 3 90.44 %
6 2.398 2.166 0.170 99.90%
7 2.418 2.163 0.167 2.5
8 2.412 2.173 0.172
9 2.441 2.200 0.173 10
10 2.425 2.168 0.171 4
11 2.370 2.129 0.168
12 2.416 2.171 0.169
2.418 2.170 0.171 3
0.029 0.028 0.003
RSD % 1.195 1.280 1.557
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Fig. 1 Interference test of main coexistent ions
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Table 3 Results of recovery test
e B mgL
%
Li 2.305 2.00 4.303 99.90
1 Sr 2.119 2.00 3.988 93.43
B 0.173 0.15 0.312 92.89
Li 2.283 2.00 4.263 99.02
2 Sr 2.091 2.00 4.017 96.30
B 0.172 0.15 0.308 90.44
Li 2.319 2.00 4.234 95.77
3 Sr 2.096 2.00 3.951 92.77
B 0.170 0.15 0.314 96.00
4
Table 4 Analytical results of elements in samples
e B gL oB mglL
Na Mg Ca SO;~ K Li Sr B
1 114.51 1.13 5.19 1.53 452.95 123.50 114.50 9.15
2 114.07 1.12 5.08 1.56 453.45 122.50 111.85 9.40
3 115.52 1.10 5.04 1.41 442.25 120.40 111.20 9.00
4 117.68 1.11 5.03 1.41 448.70 121.30 110.90 9.10
5 118.40 1.15 5.17 1.41 460.05 125.90 114.65 9.10
6 70.25 0.80 3.97 2.31 250.80 80.15 77.10 6.60
7 71.33 0.85 4.15 2.40 264.80 85.30 81.70 7.05
8 66.40 0.77 3.79 2,27 241.60 76.95 73.80 9.15
9 69.59 0.82 4.04 2.40 255.20 82.45 78.70 6.80
10 63.04 0.75 3.67 2.19 229.95 74.50 71.70 6.35
Li Sr B neous determination of Li Na K Ca Mg B S Cl in brine by
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