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: NaCl
¢ ) . 2.3

BS224S 1) Heg( NO,) ,

(d=+0.000 1 g); NaCl s NaCl

550 °C
4.650 6 ¢

1 000 mL .
210.801 6 g

576.495 7 g 787.297 3 g
m( NaCl'"*) =0.101 1 mol/kg o
NaCl* m( NaCI**)  4.218 0 mol/kg.

Hg( NO3) 2 °
NaCl"*
3 200 mL
30 mL 10
o 0. 05 mol/L HNO,
10 0.05 mol/L
HNO, Hg( NO,),
1 2. 3. 4
| Hg( NO;) ,
Fig.1 Schematic diagram for mass titration Hg(NO;) , °
(1. mass titrotion bottle; 2. conical flask; 3. magneton; NaC1**
4. magnetic stirring apparatus) 3 200 mL
o) 2) ED;TA 8
Zn~"
3.4273 ¢ Zn0
° 500 mL
1 189.653 0 g.
o 260.491 7 ¢
450.144 7 ¢ m( Zn"™)
o 0. 093 55 mol/kg. Zn 99.99%)
Zn** Zn 6 mol/L
o 1.509 9 g Zn 6 mol/L
+0.000 2 g o 500 mL
o 250.076 8 ¢
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199.9342 ¢ 450.011 0 g My =mpy Wy /Wy o (1)
m( Zn**) =0.051 31 mol/kg. My~ My
( mol /kg )y, W, W,
EDTA o (2);
Zn"* 3 1 1 o
200 mL 30 mL. 1~ 4
10 mL NH,CI-NH,+H,0 10 Hg( NO,), EDTA
T EDTA . 4
Hg( NO,), EDTA
. 0.05%; 1. 2
EDTA Hg( NO,), 0.11%;
EDTA o 3. 4 EDTA
In™ 0.05% -
3 200 mlL Hg( NO,) ,
54 0.021 62%
mHg ( NO; ),
0. 046 26 mol /kg.
1 Hg( NO;),
2* 0.043 28%
2* m Hg(NO,), 0.046 21 mol/
NaCl"* Hg( NO,) , kgo
NaCl* ; Zn'"* NaCl'* NaCl**
EDTA Zn** Hg( NO,) , 0.108 2%
NaCl** Zn** Hg( NO,),
NaCl** Zn** m Hg(NO,), 0.046 24mol /kg.
o EDTA
5 s 0.039 97%
m EDTA  0.050 04 mol/kg.
CaCl,  MgCl, - LiCl EDTA
Cl- AgCl”’ 0. 039 98%
10 Ca* m EDTA  0.050 02 mol/kg.
-1 EDTA Zn'" Zn™ EDTA
2 0. 039 98%
o 5 EDTA m EDTA
<0.1% 3 0. 050 03 mol /kg.
’ 3.2
3 (2)
31 My, =mp* Wo I Wy o (2)
(1) 2

2#
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1 NaCl" Hg( NO,),
Table 1 Measured results of the concentration of the Hg( NO,) , titrant solution with NaCl'* benchmark
1 2 3
NaCl /g 20.101 1 20.230 2 20.5190
Hg(NO;) , /g 21.965 2 22.102 6 22.422 1
Hg( NO,), /(' mol/kg) 0.0462 6 0.0462 7 0.0462 6
2 NaCl* Hg( NO,),
Table 2 Measured results of the concentration of the Hg( NO,) , titrant solution with NaCI** benchmark
1 2 3
NaCl /g 1.306 0 1.046 6 1.120 8
Hg( NO,) , /g 59. 608 1 47.772 1 51.1410
Hg( NO,), /(' mol/kg) 0. 046 21 0. 046 20 0. 046 22
3 " EDTA
Table 3 Measured results of the concentration of the EDTA titrant solution with Zn'* benchmark
1 2 3
Zn /g 20.087 5 20.138 8 20. 069 7
EDTA /g 37.561 0 37.657 0 37.516 4
EDTA /( mol/kg) 0. 050 03 0. 050 03 0. 050 05
4 Zn* EDTA
Table 4 Measured results of the concentration of the EDTA titrant solution with Zn** benchmark
1 2 3
Zn /g 20.047 0 20. 098 1 20.093 9
EDTA /g 20. 569 8 20. 6215 20. 607 5
EDTA /( mol/kg) 0. 050 01 0. 050 01 0. 050 03
5
Table 5 The comparation of the ionic contiontrations measured by the mass titration with the benchmark weighing
( mol /kg) (' mol/kg)
Zn* 0. 051 31 0. 051 33 0. 039%
Cl™ ( NaCl) 4.218 0 4.2225 0.107%
5 1" 0.11%;
Hg( NO,), EDTA 2" °
NaC1*
2t 3.3
(3) (2)
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mg =my* Wy /Wso (3)

mg Wy ( mol/kg)

CaC,0,

6

AgCl
0.1%

Table 6 Measured results of the concentration of the ions

(2):125 -128.

AgCl / / / AgCl CaC, 0,
(' mol/kg) ( mol/kg) ( mol /kg)
Ca** ( CaCl,) 5.743 7 5.748 9 5.746 3 0. 045% -0.045%
Cl™ ( CaCl,) 0.001 740 5 0.001 740 6 0.001 741 5 0. 057% 0.052%
Cl™ ( MgClL,) 29.886 3 29.884 2 -0.074%
Cl™( LiCl) 26.690 9 26. 681 5 -0.035%
2 Yin ST Yao Y Li B et al. Tsoptestic studies of aqueous
4 MgB, 0, and MgSO, + MgB, 0, at 298. 15 K and repreenta—
tion with Pitzer” s ion-nteraction model J .J Solution
Chem 2007 36( 11 —12) : 1745 - 1761.
3 298.15 K Li B,0,MgCl,+41,0
. 2006 24(6) 1501 - 507.
4 Yao Y Massucci M Clegg S L et al. Equlibrium water par—
ial pressures and salt solubilities in aqueous NH,HSO; to
low temperatures J . J. Phys. Chem 1999 103 ( 19):
° 3678 -3686.
5 .Li* Na*® K* Mg**//Cl- SO,%~H,0
25 C N
D . : 2005.
6 NH, C1-CaCl, 41,0
D . : 2011.
A ° 7 LiCl-LiNO; -H,0
273.15 K 323.15 K J.
N N 2007 23(5) : 883 - 886.
8 GB/T601 —2002. S .
7n0 : 9  Kolthoff I M Sandell E B Meehan E J. Quantitative chemi—
NaCI2* : 28 ] cal analysis M . New York: Macmillan 1969.
10
M. 2 1988:37 -39.
11 Alexeyev V. Quantitative analysis M . Moscow: MIR Pub—
1 YinGY YaoY Jiao BJ et al. Enthalpies of dilution of a— lishers 1969:169 —172.
queous Li, B, O, solutions at 298. 15 K and application of 12 . EDTA
ion-interaction model J . Thermochimica Acta 2005 435 ]. 2007 14( 1) :56 —59.
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The Mass Titration Analytical Method and Its Application

LI Hong=ia' > DONG Ou-~yang' > YAO Yan' WANG Hongying"’> ZENG De-wen'
1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
(L. Qing ¥ g
2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: This paper describes the mass titration method the concentrations of the Hg( NO,) , and EDTA
titrant solutions were calibrated and the concentrations of CaCl, MgCl, and LiCl solutions were measured
by the method the measured results were compared with benchmark weighing method and grayimetric
method. Tt verifies that the accuracy and precision the mass titration is excellent and the relative deviation
is less than 0. 11% . The results show that the mass titration method can replace volumetric titration and
gravimetric method for measuring the concentrations of these ions described in this paper.

Key words: Mass titration; Gravimetric method; Benchmark weighing method
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