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The solubility of anthracene inN,N-dimethyformamide,N,N-dimethylacetamide, andN-methyl-2-pyrrolidone was
determined respectively at temperatures ranging from (293.25 to 358.45) K, (293.15 to 359.25) K, and (293.45
to 357.55) K at atmosphere pressure. The experimental solubility was correlated by the equation lnx ) A + B/T
+ C ln T.

Introduction

Liquid-solid phase equilibrium data are important in many
chemical engineering processes such as extraction and crystal-
lization operation. Many researchers have studied liquid-solid
phase equilibrium for a variety of chemicals in solvents.

Anthracene is the main component of coal tar and the
important raw material of some fine chemicals.1-3 During the
process of the separation and extraction of anthracene from coal
tar by solvent extraction, the optimization of process conditions
and the rational choice of solvents are closely related to the
solubility of anthracene in solvents. It is very important to
measure the solubility of anthracene in different solvents for
improving the extraction process.N,N-Dimethyformamide,N,N-
dimethylacetamide, andN-methyl-2-pyrrolidone are very im-
portant solvents in the process of the separation and extraction
of anthracene from coal tar. However, the solubility of an-
thracene inN,N-dimethyformamide,N,N-dimethylacetamide,
andN-methyl-2-pyrrolidone was only scarcely reported in the
literature.4-8 In this paper, the solubility of anthracene inN,N-
dimethyformamide,N,N-dimethylacetamide, andN-methyl-2-
pyrrolidone was systematically determined. The results were
also compared with the data reported in the literature.4-8

Experimental Section

Materials. Anthracene obtained from Farco is pure.N,N-
Dimethyformamide,N,N-dimethylacetamide, andN-methyl-2-
pyrrolidone of analytical grade were supplied by Shang hai
Chemistry and Medicine Corporation and were used without
further purification.

Apparatus and Procedure.Excess solute and solvent were
placed in amber glass vessels and allowed to equilibrate in a
constant temperature water bath at a given temperature for at
least 3 days. Attainment of equilibrium was verified both by
repetitive measurements after a minimum of 3 additional days
and by approaching equilibrium from supersaturation by pre-
equilibrating the solutions at a higher temperature. The tem-
perature of the circulating water was controlled by a thermostat
within ( 0.1 K. A condenser was connected to the vessel to
prevent the solvents from evaporating. A mercury-in-glass
thermometer was inserted into the inner chamber of the vessel
with an uncertainty of 0.01 K. An analytical balance with an
uncertainty of 0.0001 g was used.

Aliquots of saturated anthracene solutions were transferred
through a coarse filter into a tarred volumetric flask to determine
the amount of sample and diluted quantitatively with DMF,
DMA, and NMP for spectrophotometric analysis at 329.2, 329.1,
and 318.2 nm on a Bausch and Lomb Spectronic spectropho-
tometer. Concentrations of the dilute solutions were determined
from a Beer-Lambert law absorbance versus concentration
working curve derived from measured absorbencies of standard
solutions of known molar concentration.

Results and Discussion

The solubility of anthracene in DMF, DMA, and NMP is
listed in Table 1. From the table, we found out that the
experimental solubility data of anthracene in DMF, DMA, and
NMP show good agreement with the data reported in the
literature.4-8* Corresponding author. E-mail: wlxu@mail.yzu.edu.cn.

Table 1. Mole Fraction Solubility of Anthracene (x) in DMF, DMA,
and NMP

DMF DMA NMP

T/K x T/K x T/K x

293.35 0.0042 293.15 0.0083 293.45 0.0152
298.45 0.0054 298.85 0.0113 299.15 0.0186
303.00 0.00577

303.15 0.0068 303.85 0.0142 303.45 0.0217
308.00 0.00727

308.45 0.0086 308.75 0.0159 308.55 0.0255
312.80 0.01017

313.21 0.01136

313.65 0.0104 313.95 0.0185 314.05 0.0325
317.40 0.01107 317.84 0.04306

318.15 0.01274

318.85 0.0131 319.75 0.0215 318.15 0.0409
322.80 0.01397

323.25 0.0150 324.25 0.0250 324.75 0.0455
326.28 0.01656

331.21 0.05466

329.15 0.0180 328.05 0.0269 331.25 0.0539
333.15 0.01915 332.20 0.03018

334.55 0.0211 333.15 0.0290 335.25 0.0591
334.90 0.02216

339.75 0.0252 339.35 0.0338 339.75 0.0653
345.05 0.0292 344.95 0.0393 344.55 0.0738
348.29 0.03206

349.85 0.0336 348.45 0.0432 349.85 0.0804
350.30 0.05028 350.45 0.08246

353.55 0.0384 354.55 0.0485 353.55 0.0884
357.51

358.85 0.0448 359.25 0.0564 357.55 0.0930
359.48 0.0452c 0.0152
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The temperature dependence of the solubility of anthracene
in pure solvents was described by the empirical equation:9-11

wherex is the mole fraction solubility of anthracene;T is the
absolute temperature; andA, B, and C are parameters. The
regressed values of parametersA, B, C and the root-mean-square
deviations (rmsd) are listed in Table 2. The rmsd is defined as
the following:

whereN is the number of experimental points;xi
calcd represents

the solubility calculated from eq 1; andxi represents the
experimental values. In Figure 1, curves a to c represent the
system of anthracene+ N,N-dimethyformamide, anthracene+

N,N-dimethylacetamide, and anthracene+ N-methyl-2-pyrroli-
done, respectively.

Conclusions
From the data listed in Tables 1 and 2 and in Figure 1, we

can draw the following conclusions: (i) The solubility of
anthracene in DMF, DMA, and NMP increases with the
increasing temperature. (ii) The solubility of anthracene in NMP
is much higher than that in DMA and DMF. The solubility of
anthracene in DMF is the lowest. (iii) These experimental data
were able to be regressed by eq 1 for each solvent.
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Figure 1. Solubility of anthracene in the three solvents: (a)N,N-
dimethyformamide, (b)N,N-dimethylacetamide, (c)N-methyl-2-pyrrolidone.
9, b, 2, experimental data;s, calculated by the empirical equation.

Table 2. Parameters of Equation 1 for Anthracene in DMF, DMA,
and NMP

solvent A B C rmsd

DMF 321.0 -1.861× 104 -46.00 0.55× 10-3

DMA 98.20 -7.288× 103 -13.70 0.81× 10-3

NMP 193.1 -1.193× 103 -28.00 5.27× 10-3

ln x ) A + B/(T/K) + C ln(T/K) (1)

rmsd) 4{∑
i)1

N

[(xi
calcd- xi)]

2

N
}1/2

(2)

554 Journal of Chemical and Engineering Data, Vol. 52, No. 2, 2007


