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2 Li Mg** 25
(1i,CO, 99. 9% Li* 0.936 73 mol /kg .
) (GR )  Alexeyev’ 1:9
50% .
: ( Zn 3.427 3 ¢ 7Zn0
<1.2x107* S/m); ( ) 1:1
. 450.1447 g Zn 0.093 575 mol /kg
2.2 )
EDTA 167.9 g EDTA( AR
1 MgCl, ) 2 000 g
6H,0( AR)218.6 ¢ 500 mL 9000 g  0.093 575 mol/kg Zn
98.88 ¢ 0. 050 034 mol/kg o
317.48 AgNO Mg**
& e 8 2.3 Li* /Mg
3.216 7 mol /kg o
2 149.346 6 g
1 500 mL .
351.097 2 g Li*/Mg*" 1 ~40
500.443 8 g AgNO, o1 ~4
Mg’ * 0. 959 96 mol /kg . 2
1 LiCl*H,0 2
357.1g 1000 mL 221.88 g 5~8
578.98 ¢ 1 2
AgNO, Li* 9.515 8
mol /kg o Li* /Mg
2 98.487 9 ¢ N Mg**
1 1000 mL 1.
902. 002 6 g Li/Mg** Mg®*
1000.4905 g  AgNO,
1 Lit /Mg
Table 1  Preparation of the mixture solution under different Li* /Mg** mole ratio
m( LiCl) /g m( MgCL,) /g m( H,0) /g m, /(molkg ")
1 1.307 0 33.529 8 25.0317 41.740 2 0.239 57
2 2.007 7 51.539 7 25.050 1 23.825 4 0.239 48
3 4.546 8 118.293 6 25.387 3 56. 850 6 0.121 53
4 13.854 3 358.773 6 25.269 4 116.333 4 0. 048 479
5 20.939 8 53.217 2 25.192 4 22.045 4 0.240 74
6 27.999 3 70.843 0 25.080 7 4.7100 0.239 25
7 34.044 1 87.113 8 25.3650 89. 144 7 0. 120 77
8 40.210 8 103.548 6 25.526 5 71.642 8 0. 122 08
im, Mg * 1 kg Mg** mol /kg( ) m,
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o Li* /Mg** Li*/Mg** .
Mg** 2.
2 Li* /Mg*
Table 2 The dilution resulis of the mixture solution under different Li* /Mg** mole ratio
m( ) /g m( H,0) /g m, /( mol*kg™")
1 1.307 0 30.966 8 171.840 0 0. 036 580
2 2.007 7 27.505 1 172. 604 1 0.032 917
3 4.546 8 53.826 8 159. 266 1 0. 030 698
4 13.854 3 148.419 0 200.377 8 0. 020 629
5 20.939 8 29.524 7 370.333 0 0.017 776
6 27.999 3 57.504 7 938.901 1 0.013 808
7 34.044 1 68. 065 2 333.635 4 0. 020 464
8 40.210 8 60. 320 1 340.512 0 0.018 371
mol /kg; m N Mg?*
2 4 8y My g
mol /kg.
50 ~ 60 mL 10 mL 3
NH,CINH,+H,0
10 T 3.1 Li* /Mg
° EDTA 2
2+ Mg
o Mg
< +0.3%, Li+/Mg2+
Li* Mg’ o
my,-in
Er=—2"2%100% (1) .,
My Mg
my, Mg** Mg** 3.
3 Li* /Mg Mg**
Table 3 The measurement results of the concentrations of Mg®* under different Li * /Mg’ * mole ratio without the mixed al-
cohol
m( )/ m(EDTA) / W ) 1 my( ) 1 my( )/
» » Er/%
g g mL (mol*kg™) (molekg™)
1 1.307 0 20.236 9 14.894 2 0 0. 036 580 0. 036 825 0. 669 76
2 2.007 7 22.544 1 14.983 1 0 0.032 917 0.033 253 1.020 7
3 4.546 8 20.295 1 12.585 4 0 0. 030 698 0.031 027 1.071 7
4 13.854 3 35.873 5 15.214 3 0 0. 020 629 0. 021 220 2.864 0
5 20.939 8 43.358 8 16.157 8 0 0.017 776 0.018 645 4.888 6
6 27.999 3 53.676 7 15.856 9 0 0.013 808 0.014 781 7.046 6
7 34.044 1 36.255 6 16.311 4 0 0. 020 464 0.022 510 9.998 0
8 40.210 8 40.291 3 16. 760 2 0 0.018 371 0. 020 813 13.293
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Fig. 1 The relationship between Li* /Mg®* mole ratio 2 Li* /Mg
and the analytical error Fig.2 The relationship between the different Li*/Mg’*
mole ratio and the added quantity of the mixed alcohol
1
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(= =+ :
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4 Lit /Mg Mg *
Table 4 The measurement results of the concentrations of Mg>* under different Li* /Mg®* mole ratio with the mixed alcohol
m /' m /
i g o EDgTA) P ml, ! (A\riol'kgfl)) (Ariol-kg*‘; Frl
1 1.307 0 20.214 7 14.788 8 10 0. 036 580 0. 036 604 0. 065 61
2 2.007 7 22.488 8 14.794 5 15 0.032 917 0.032915  -0.006 0759
3 4.546 8 24.093 1 14.798 6 20 0. 030 698 0. 030 732 0.110 76
4 13.854 3 35.899 0 14. 844 9 25 0. 020 629 0. 020 690 0. 295 70
5 20.9398 41. 665 4 14. 806 5 30 0.017 776 0.017 780 0. 022 502
6 27.999 3 53.596 9 14.781 1 35 0.013 808 0.013799  -0.065 180
7 34.044 1 36.172 3 14.775 7 40 0. 024 64 0.020 438 -0.127 05
8  40.2108 40.276 6 14.755 7 45 0.018 371 0.018 330  -0.223 18
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3.3 Li* /Mg ,
EDTA Mg™*
Li* /Mg 27.999 3 Mg**
0. 013 808 mol/kg 5. 3 4,
5 Lit/Mg™*
Table 5 The measurement results of the suitable added quantity of the mixed alcohol in the same Li* /Mg™* mole ratio
/
m( )/ m( EDTA) / 1 )/ my( _]) Eel%
g g mL (mol+kg™")
1 53.676 7 15.856 9 0 0.014 781 7.046 6
2 53.586 5 15.164 1 10 0.014 159 2.5420
3 53.590 3 14.930 6 20 0.013 940 0.955 97
4 53.579 2 14.876 3 25 0.013 892 0. 608 34
5 53.643 4 14.812 4 30 0.013 816 0. 057 937
6 53.596 9 14.781 1 35 0.013 799 -0.065 180
7 53.569 2 14.738 6 40 0.013 766 -0.304 17
8 53.568 2 14.723 2 45 0.013 752 -0.405 56
9 53.6233 14.736 1 50 0.013 750 -0.420 05
10 53.624 1 14.717 7 60 0.013 732 -0.550 41
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Table 6 The measurement results of added quantity of the mixed alcohol under different solution concentrations

m( Y/ m(EDTA)/ W Y1 my( Y/ my( )/ el
g g mL (molekg™") (molekg™")
1 20.939 8 3.071 1 14.757 2 30 0. 240 74 0. 240 42 -0.13292
41. 665 4 14. 806 5 30 0.017 776 0.017 780 0.022 502
2 34.044 1 5.999 5 14.507 6 40 0. 120 77 0. 120 99 0.182 16
36.172 3 14.775 7 40 0. 020 464 0. 020 438 -0.127 05
3 40. 210 8 6.019 8 14.708 6 45 0. 122 08 0.122 25 0.139 25
40.276 6 14.755 7 45 0.018 371 0.018 330 -0.223 18
EDTA Mg** 3.5 Li* /Mg**
6.
6 Lit /Mg Lit /Mg 34.044 1 Mg’"
0. 120 77 mol/kg
Mg2 *
40 mL  EDTA
o Mg’ 7.
7
Table 7 Measurement results of the added quantity of the mixed alcohol under different added quantities of the mixed lig—

uor

m( )/ m( EDTA) / 14 )/ my ( )/
. Er/%
g g mL (molekg ™)
1 5.999 5 14.507 16 40 0. 120 99 0.182 16
2 6.068 0 14.678 2 40 0.121 03 0.215 29
3 9.048 4 21.888 7 40 0.121 04 0.223 57
4 12.020 4 29.083 6 40 0. 121 06 0.240 13
5 18.0159 43.575 6 40 0.121 02 0.207 01
6 24.084 2 58.153 4 40 0. 120 81 0.033 121
7 Li*/Mg** +0.3% o Lit/Mg"
1 ~40
Mg * Li*/Mg** 1 ~40
. Li* /Mg’ "
+0.3%
4 o Li* /Mg”"
Li*/Mg**
(< +0.3%); Lit/Mg*" o Li*/Mg**
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Measurement of Concentrations of Magnesium
Ion by Masking Method in Presence of the Interference
Lithium Ion in Salt Water System

LI Hong=ia' > YAO Yan' ZENG De-wen'
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: There are abundant lithium ions in salt water system which lead to serious interference in mag—
nesium measurement by the complexometric titration method with EDTA making titration results on the
high side. In this paper the authors choose n-butanol and absolute ethylalcohol with the volume ratio of
1:9 as masking agent. What” s more we discuss the suitable quantity of the mixed alcohol added to the
sample under the different Li* /Mg’* mole ratio concentrations and sampling volumes. Eventually this
paper indicates that the added quantity of the mixed alcohol has a bigger connection with Li* /Mg®* mole
ratios but has no obvious connection with the concentrations and the sampling volumes under the same
Li* /Mg** mole ratio the added quantity of the mixed alcohol has a suitable range. The measurement er—
rors for this analytical method could be within 0. 3% . This paper is important to improve reliability and
accuracy of the phase chemistry experiment containing lithium ion and magnesium ion in salt water sys—
tem.

Key words: Salt water system; Lithium; Magnesium; Mixed alcohol; Analytical method



