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Fig. 1 Diagram of simultaneous mercury and
oxygen determination apparatus

1 : Carrier gas inlet; 2:Pump; 3 : Silica gel drying
tube; 4 : Flow meter; 5 : Three way stop cock;
6 : Heating furnace; 7 : Porous copper; 8 : Sodium
hydroxide; 9 : Magnesium perchlorate; 10 : Porous
silver; 11 : Pyrolysis tube; 12 : Sample boat; 13:
Sample heater; 14 : Platinized carbon; 15 : Com-
bustion furnace; 16 : Copper wire; 17 : Desulfurizer
furnace; 18 : Mercury absorption tube; 19 : Porous
gold (159%); 20 : Sodium hydroxide; 21 : Iodine
pentoxide; 22 : Heating furnace; 23 : Porous copper;
24 : Coulometric analysis system
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Fig. 2 Effect of column length of mercury col-
lector

Sample : Phenylmercury(II) acetate;
300 pg; Flow rate : 50 ml/min

Sample taken :
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Fig. 3 Effect of nitrogen flow rate on mercury

trap

Sample : Phenylmercury(II) acetate;
300 pg

Sample taken :
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Fig. 4 Effect of trap time on mercury trap

Trap time indicates period after combustion time (15
min); Sample : Phenylmercury(II) acetate; Sample
taken : 300 pg; Flow rate : 50 ml/min; —@— Nitrogen;
—QO— Helium :
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Fig. 5 Mercury recovery depending on nitrogen

flow rate and trap time by use of KMnO,
solution

—QO— 5min; —@— 10min; —[]— 15min; Sample:
Phenylmercury(II) acetate; Sample taken : 300 pg
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Table 1 Simultaneous determination of mercury and oxygen in inorganic mercury compounds

Sample Mercury Oxygen -
Sample t?kc)n Hg Found Calcd. A% o) Found  Calcd. A%
+E ®e) (%) (%) (»8) (%) (%)

337 312.6 92.76 +0.15 24.9 7.39 0.00
Mercury(II) oxide 355 329.5 92.82 92.61 +0.21 25.7 7.24 7.39 —=0.15
340 314.3 92.44 —-0.17 25.6 7.53 +0.14
352 250.9 71.28 —0.20 80.6 22.90 +0.09
Mercury(I) nitrate 294 210,1 71.46 71.48 —0.02 66.7 22.69 22.81 —0.12
321 228.2 71.09 —-0.39 73.4 22.87 +0.06
379 257.3 67.89 +0.27 81.5 21.50 -0.07
Mercury(II) sulfate 334 226.0 67.66 67.62 +0.04 72.0 21.56 21.57 —0.01
325 219.9 67.66 +0.04 69.5 21.38 —-0.19

Flow rate of carrier : 50 ml/min

Table 2 Simultaneous determination of mercury and oxygen in organic mercury compounds

S 1 Sample Mercury Oxygen
ample taken H Found Calcd
g oun cd. (o] Found Calcd.
(u8) (u8) (%) (%) A% ) (%) (%) A%
2, 5-Bis(acetoxy- 358 226.5 63.27 ~0.07 53.9 15.06 —0.10
mercuri)methyl- 383 241.6 63.08 63.34 —0.26 . 57.7 15.07 15.16 -0.09
1,4-dioxan 361 229.4 63.55 +0.21 55.0 15.24 +0.08
338 260.1 76.95 —0.31 41.9 12.40 +0.08
Mercury(I) acetate 323 249.0 77.09 77.26 —0.17 39.9 12.35 12.32 +0.03
319 246.9 77.40 +0.14 39.2 12.29 —0.03
372 234.2 62.96 +0.01 75.2 20.22 +0.14
Mercury(II) acetate 381 238.7 62.65 62.95 -0.30 76.3 20.03 20.08 -0.05
307 194.0 63.19 +0.24 61.7 20.10 +0.02
413 247.0 59.81 +0.24 39.3 9.52 +0.02
Phenylmercury(IT) 397 235.1 59.22 59.57 ~0.35 38.3 9.65 9.50 +0.15
€ 326 193.4 59.33 —0.24 31.0 9.51 +0.01
373 195.9 52,52 +0.12 30.9 8.28 —~0.08
(“"t‘h‘.::)';"t‘;f’l'l’h‘“ﬂ' 406 213.8 52.66 52.40 +0.26 34.1 8.40 8.36 +0.04
1 ylmercury 403 212.2 52.66 +0.26 33.3 8.26 —0.10
Flow rate of carrier : 50 ml/min
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Simultaneous determination of mercury and
oxygen in mercury compounds by atomic ab-
sorption spectrometry and coulometric titri-
metry. Keiko Omnsawa, Kyoko Suzukr and Kazuo
ImaEpa (Hoshi College of Pharmacy, 2-4-41, Ebara,
Shinagawa-ku, Tokyo)

Conditions were investigated for simultaneous deter-
mination of mercury and oxygen in inorganic and
organic mercury compounds. A sample was pyrolized
in nitrogen which had been obtained by deoxidizing
air in porous copper at about 550 °C. The decomposi-
tion product was allowed to react with platinized
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carbon heated at 900 °C. Mercury in the sample
was trapped as gold amalgam in the absorption tube
packed with porous gold. On the other hand, oxygen
was converted to carbon monoxide and successively
to carbon dioxide, and determined by coulometric
titration. A mercury absorption tube (quartz; 5 mm
1.d. X200 mm) packed with porous gold in the length
of 30 mm trapped mercury completely up to the amount
of about 180 pg. When the flow rate of the carrier
gas was 50 ml/min, 99.80 2, of mercury was quan-
titatively absorbed. Though mercury absorption pro-
ceeded with helium more rapidly than with nitrogen,
nitrogen easily available by deoxidation of air was
employed as a carrier gas for the present determination.
After the termination of pylolysis, the absorption tube
was heated at 800 °C with the carrier gas flowing at
0.3 1/min, and generated mercury vapor was collected
in 100 ml of 0.5 9, potassium permanganate solution
acidified with 1IN sulfuric acid. The solution was
diluted, reduced with 109, stannous chloride, and
subjected to atomic absorption spectrometry. Mercury
and oxygen were accurately determined with absolute
errors of within 0.40 ¢, and within 0.30 95, respec-
tively. The present method is available with such
a trace sample amount of (300~400)pg which cor-
responds to 1/10 of the necessary amount for the usual
gravimetric method.
(Received Dec. 3, 1980)
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