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density of solution, g/cm3 
density of pure water, g/cm3 
apparent molal volume, cm3/mol 
molal osmotic coeff lcient 
number of ions formed by the dlssociation of one 

molecule of solute 
molal concentratlon of the solute, mollkg 
molar concentration of the solute, mol/dm3 
symbols with asterisks refer to KCI or CaCI, iso- 

least-squares coefficients of eq 1 
least-squares coefficients of eq 4 and 5 

piestic standards 

rl powers of eq 4 and 5 
A Debye-Huckel constant for 3-1 electrolytes 
Mi molecular mass of water, g/mol 
M2 molecular mass of solute, g/mol 
Po), P1), parameters for Pitzer's equations 

A@ Debye-Huckel constant for Pitzer's @ equations 

U standard deviation of fitting equations 
Y i  mean molal activity coefficient 
a1 water activity 

(1 - 1 charge type) 
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Solubility of Hydrogen in o -Nitroanisole, o -Nitroanisole-Methanol 
Mixtures, and o -Anisidinet 

Prabhakar H. Brahme," Hemant G. Vadgaonkar, Prakash S. Ozarde, and Madan G. Parande 

National Chemical Laboratory, Poona 4 I I 008, India 

The solublllty of hydrogen In o-nltroanlsole, 
o -nlroanlsoie-methanol mixtures, and o -anlsldlne is 
determined at temperatures between 40 and 80 OC and 
pressures between 7 and 50 atm. The values of Henry's 
law constant and heat of solutlon are reported. 

A precise knowledge of solubility of gases in liquids is es- 
sential for analyzlng gas-liquid and gas-liquid-solid reactions. 

+ NCL Communication No. 2976. 

This paper presents sdubllii data of hydrogen in o-nitroanisole, 
o-nitroanisde-methanol mixtures, and o-anisidine under various 
conditions of temperature and pressure. The data are important 
in the deslgn of a reactor for oanisidine which is manufactured 
by catalytic hydrogenation of o-nitroanisole. No data have been 
published for the solubility of hydrogen In o-nitroanisole and 
o-anisidine. The solubility of hydrogen in o-nitroanisole, o- 
nitroanisole-methanol mixtures, and o anisidine was studied In 
the range of interest for hydrogenation, namely, 40-80 OC, 
7-50 atm, and 3-8 M concentratlon. 

Commercially available o-nitroanisole and o-nitroanisidine of 
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Table I. Solubilities and Henry’s Law Constant 

- lx 
I 

solubility, mole fraction of 
H, x 103 atm 

(mole 
mo- temp, frac- 7.47 21.08 34.68 48.29 

compd larity “C tion).’ atm atm atm atm 

o-nitro- 8.2 40 0.800 0.805 2.49 4.20 5.91 
anisole 50 0.750 1.00 2.80 4.61 6.45 

60 0.678 1.07 3.10 5.10 7.09 
70 0.578 1.20 3.64 5.88 8.30 

5.74 40 0.464 1.44 4.30 7.31 10.20 
50 0.443 1.50 4.60 7.70 10.69 
60 0.425 1.58 4.80 7.95 11.20 
70 0.394 1.60 5.14 8.54 11.98 

3.28 40 0.369 1.82 5.43 9.10 12.89 
50 0.340 1.98 6.05 9.99 14.00 
60 0.321 2.21 6.40 10.72 14.89 
70 0.298 2.30 7.07 11.00 16.20 

o-anisidine 7.97 40 0.712 0.90 2.72 4.71 6.60 
50 0.633 1.10 3.20 5.40 7.53 
60 0.593 1.20 3.50 5.79 8.09 
70 0.529 1.34 3.98 6.50 9.07 
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Flgure 1. Solubility of hydrogen in o-nitroanisole. 

99% purity were used in the present work after distillation. The 
assay of the distilled product was 99.9 % . Distilled methanol 
was used for preparing solutions of desired concentrations. 
Hydrogen gas over 99.9% purity was used in all the mea- 
surements. The solubilities were measured with the same ap- 
paratus as described in our earlier paper ( 7 ) .  The maximum 
experimental error was found to be less than 3 % . 

The experimental data are presented in Table I, and Figures 
1 and 2 show some typical curves of solubility as a function of 
partial pressure of hydrogen. These figures indicate that the 
solubility is linearly dependent on pressure, and Table I sum- 
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Flgure 2. Solubility of hydrogen in o-anisidine. 
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Flgure 3. Temperature dependence of Henry’s law constant. 

marizes the values of Henry’s law constant (H, in atm (mole 
fraction)-’). The Influence of temperature on the solubility of 
hydrogen in o-nitroanisole and o-anlsidine is shown in Figure 
3 as plots of In (1/H) vs. 1/T. The solubility was found to be 
a mild function of temperature. The values of H, the partial 
molar enthalpy (cal (g-mol)-‘) obtained from Figure 3 for hy- 
drogen-o-nitroanisole and hydrogen-oanisidine systems, were 
1350 and 1314 cal (g-mol)-l, respectively. 
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