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Movement of Mercury in Chlorine-Caustic Electrolysis by
Mercury Cell Process [1]

New Method for Determining Mercury (II) Using KI and Its Comparison
with Dithizone Method

Toshiharu Takagi
Michio Izuhara

Ichizo Okimura

The loss of mercury is one of the main factors affecting the cost of chlorine production by the mercury
cell process. To minimize the loss of mercury, its movement in the process must be investigated. For this
purpose, we developed a new method for the determination of Hg (II) in brine and other solutions, which
was found to be superior to the dithizone method.

The dithizone method has been a conventional procedure for determining trace amounts of mercury. It
uses solvent-extraction with a dithizone-carbontetrachloride solution, followed by spectrophotometric determi-
nation. However, it has the fault that, in the presence of oxidant, dithizone is easily oxidized to exhibit
tautomerism between keto and enol forms. The relative proportions of the two forms vary with acidity of
the solution, so the method is ill suited to the micro-analysis of mercury.

In our KI method, mercury in aqueous sodium chloride solution is adsorbed on Dowex IX 8 anion
exchanger as HgCl2~,and then eluted with 0.1mol/l thiourea-0.01N-hydrochloric acid solution. Transfer
35ml of the eluent to a 50 ml measuring-flask, add 1mol/l potassium iodide solution, dilute to 50 ml with
pure water, and measure the maximun absorption of Hgl2~ at 323 mu. This method has better recovery
and is more favorable for microanalysis of mercury than the dithizone method, especially in the presence

of a large amount of sodium chloride.
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DHERTER A ki, ko, kay ky 2340
Hg2t+ +Cl-=—=HgCIl*
HgCl* + Cl-=—=HgCl,
HgCl, +Cl-=—=HgCl3

HgCl; +Cl-==HgCl2-
(HegClY) / [Hg?+) (Cl-) =k, =107.4
(HgCly) / [HgCl*) (CI7) =k, =106.5¢
(HeCl3) / (HeCly) (Cl7) =kg=10106

(HeCli™) / (HeCly) (Cl7) =k,=100.8

T ki, ko, ks, ke o3 tEROL BN THBY, ZOD
ki, ko, ks, ky OfE2BHAKE (OD) DEEEH 104M/L
O, ThENOEFOFEL LY KRR F VIRECD
Wlskan b e Table 1 @280 THBH, Table 1 & H
(CI7) / [(Hg?t) 2% 10* LhETdhHiig 98% L E»s Hg
Cli—Tthni#2%s HeCly r7cy, Hg?t, HgClt,
HeCla g L A Y BEEL N e TFEING, 2Oz
&1k Table 2 WiRL 7o SHBRAER L b L <—FL T %,
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Table 1 The ratio of various complexes to total
mercury (II) at 10-¢ M Hg2?+/{

[ﬁl_l"ééﬂ Hg2+ | HeCl* | HgClz | HeCl3 |HgOl3-
1003 | 99.99 0.1% | o 0 0
102 | 99.09 1.09%| o 0 0
10-t | 89.8%| 10.0% | 0.2% | o 0
1| 19.3%| 59.0% | 21.79% | o0 0
10 0 0 |91.0% | 8.5% | 0.5%
102 0 0 |33.1% |37.8% | 29.1%
103 0 0 | 0.99% |10.8% | 88.3%
104 0 0 0 | 1.3%|98.7%

Table 2 The effect of the concentration of NaCl
on the adsorption (Hg: 5 x10-5M/()

Concen. of NaCl Absorbance at 323mg
0 0.045
1 x107¢ M/{ 0.126
1 x10-2 M/Q 0.253
1 x10-t M/¢ 0.282
4 M/ 0.283
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Hthe 7 A IRFERE 0.1M/0, pH=2 (EEEE0.01
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Table 3 The effect of pH and the concentration
of thiourea (Hg 5 x10-5M/{)

Conen. of | Absorbance pH Absorbance
0 0.285 1 0 284
10-2 0.283 3 0.286
101 0.280 6 0.282
0.5 0.141 9 0.277

1 0.153
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Fig. 2 Absorption Spectra

(1) Hg{) 4x10-5 M/g KI 5x10-2 M/{

(Im) Hgd) 4x10-5 M/ KI 5x10-2 M/{
Thiourea 2x10-1 M/{

() Hgdll) 4x10-5 M/{ NaCl 270g/40
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Table 4 Effect of Diverse ion

Ton Conen. of ion | Absorbance | Difference

107 [1.5x10-2M/g|  0.320 +0.012
Cl-  |l.2x10-2M/g|  0.308 0

NO3 | 2 x10-3M/g 0.312 40.004
B: 2 x10-3M/4 0.317 +0.009
VO; [2.4x10-5M/0|  0.356 +0.048

Hel2- | 4 x10-5M/4 0.308 —
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