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Fig.1 Experimental solubility values of naphthalene in

acetone compared with literature values
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Table 1  Correlative parameters of the modified Apelblat

equation for DMAP in pure solvents

gl A B C
L -0.057 -1201. 963 0.476
S 21.310 -2435. 625 -2.571
LR T g -4.008 -2759.910 1.824
LR -66.418 203. 980 11. 002
LR -47.375 —724.289 8.213
LR T T -3.779 -2600. 779 1. 698
LR 5T Mg -53.103 -425.741 9.018

2 NRTL FFESHEE{E

Table 2 Correlative parameters of the NRTL equation

for DMAP in pure solvents

T Agi,/J-mol 7! Ag,,/J-mol !

L 9065. 7 -4948. 8

SN B 6195.6 -3600. 8
LRW S -978. 1 5514. 1
LR TR 222.3 4464.7
ZRPINE -531.7 5260. 2
LR T R -3713.3 4647. 6
LR 5T Mg -148.2 5110.2

Table 3 Correlative parameters of the Wilson equation for

DMAP in pure solvents

sl AAy,/J-mol 7! Ahy, /J-mol 7!
L — 4440 10413
S -2900. 2 5.3413
LRH R 2620. 3 2176.7
LR T 2920. 1 2518.7
RN TR 3493. 8 1740. 1
2 T TR 3366. 4 1358.3
5T i 3886. 3 1833.8
0.40
035+
030}
0.25+
s 020
0.15+
0.10
0.051
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TIK
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Fig.2  Correlative values between the modified Apelblat e-
quation and experimental solubility values of DMAP

in pure solvents

4 3 R SCIE DMAP B B I P35 I 25 g
Table 4  Deviations of solubility of the three correlation

models for DMAP in pure solvents

8/%
el

Apelblat NRTL Wilson
2 0. 153 0. 506 0. 300
S 0. 466 1.131 1. 051
TR 1.592 1. 068 1.039
LR 0.955 0. 462 0. 446
LR 0. 681 0.83 0.752
LR T Mg 1. 290 0. 831 0. 740
L5 T 0.957 1. 049 1.037
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Table 5 Mole fraction solubility of DMAP in solvent associated with Apelblat, Wilson and NRTL equation
Al /K % " o
Apelblat NRTL Wilson Apelblat NRTL Wilson
278.15 0.183 0.183 0.185 0.184 -0.187 -0.896 -0.574
283.23 0.200 0.200 0.200 0.200 0.083 -0.053 -0.013
288.05 0.216 0.216 0.216 0.216 -0.126 0.087 -0.033
293.15 0.235 0.235 0.233 0.234 0.209 0.759 0.480
" 298.25 0.254 0.254 0.252 0.253 0.151 0.815 0.497
o 303.10 0.273 0.273 0.271 0.272 0. 147 0.797 0.489
308.05 0.292 0.293 0.292 0.292 -0.269 0.153 -0.037
313.08 0.314 0.314 0.314 0.314 -0.045 0.079 0.019
318.15 0.336 0.337 0.338 0.337 -0.157 -0.548 -0.387
323.15 0.360 0.359 0.363 0.362 0. 154 -0.874 -0.472
279.70 0.150 0.152 0.153 0.153 -1.300 -1.790 -1.709
283.25 0.163 0.164 0.164 0.164 -0.653 -0.618 -0.608
288.15 0.182 0.182 0.181 0.181 0.162 0.727 0.667
293.15 0.202 0.201 0.199 0.199 0.593 1.469 1.370
e 298.25 0.223 0.221 0.219 0.220 0.711 1.677 1.569
303.23 0.244 0.243 0.241 0.241 0.557 1.391 1.302
308. 25 0.266 0.265 0.264 0.264 0.332 0.838 0.789
313.15 0.288 0.288 0.288 0.288 -0.029 -0.044 -0.024
318.35 0.313 0.314 0.316 0.316 -0.175 -0.954 -0.853
323.05 0.337 0.338 0.343 0.342 -0.150 -1.803 -1.620
279.13 0.028 0.027 0.028 0.028 4.522 -1.390 -1.380
283.00 0.032 0.031 0.033 0.032 1.929 -1.599 -1.528
288.17 0.040 0.039 0.039 0.039 3.403 1.757 1.767
293.15 0.047 0.047 0.047 0.047 0.194 0.79%4 0.814
298.15 0.056 0.057 0.056 0.056 -1.166 0.822 0.802
LR g
303.15 0.067 0.068 0.066 0. 066 -1.539 1.037 0.958
308. 15 0.080 0.081 0.079 0.079 -1.562 0.923 0. 804
313.15 0.096 0.097 0.095 0.095 -0.556 0.851 0.712
318.15 0.114 0.114 0.114 0.114 -0.110 -0.128 -0.238
323.25 0.136 0.135 0.138 0.138 0.943 -1.380 -1.390
278.05 0.024 0.023 0.024 0.024 3.544 0.699 0.520
283.05 0.028 0.028 0.028 0.028 0.708 -0.918 -0.888
288.18 0.034 0.033 0.034 0.034 1.633 0.696 0.776
293.30 0.040 0.040 0.040 0.040 -0.242 -0.139 0.041
22 298.15 0.047 0.047 0.047 0.047 -1.033 -0.225 -0.025
303.22 0.056 0.057 0.056 0.056 -0.919 0.209 0.358
308. 10 0.066 0.067 0.066 0. 066 -0.990 0.247 0.336
313.20 0.079 0.079 0.078 0.078 0.009 0.689 0.689
318.15 0.093 0.093 0.093 0.093 0.085 0.162 0.112
323.25 0.110 0.110 0.111 0.111 0.387 -0.640 -0.711
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ks
P D./%
B /K X
Apelblat NRTL Wilson Apelblat NRTL Wilson
278.45 0.024 0.024 0.024 0.024 1.568 -1.39% -1.222
283.25 0.029 0.028 0.029 0.029 2.039 0.338 0.428
288.10 0.034 0.034 0.034 0.034 -0.281 -0.446 -0.376
293.13 0.041 0.041 0.041 0.041 -0.089 0.621 0.601
S— 298.00 0.049 0.049 0.048 0.048 0.166 1.382 1.273
303.53 0.059 0.059 0.058 0.059 -0.79%4 0.947 0.798
307.98 0.069 0.069 0.068 0. 068 -0.536 0.999 0.830
313.05 0.082 0.082 0.082 0.082 -0.493 0.487 0.338
318.05 0.097 0.097 0.097 0.097 -0.344 -0.387 -0.447
323.00 0.115 0.114 0.116 0.116 0.504 -1.303 -1.202
278. 14 0.029 0.028 0.029 0.029 3.116 ~1.498 -1.306
283.20 0.035 0.034 0.035 0.035 2.178 -0.282 -0.202
288.23 0.042 0.041 0.042 0.042 1.408 0. 647 0.627
293.15 0.050 0.050 0.049 0.049 0.832 1.287 1.188
B 298.17 0.059 0.059 0.058 0.058 -0.434 1.028 0.869
303.15 0.070 0.070 0.069 0.069 -0.480 1.245 1.047
308.22 0.082 0.083 0.082 0.082 —-1.598 0.292 0.112
313.30 0.097 0.098 0.097 0.097 -1.252 -0.129 -0.260
318.15 0.114 0.114 0.115 0.115 -0.359 -0.640 -0.670
323.15 0.135 0.133 0.137 0.137 1.245 -1.261 -1.120
278.50 0.021 0.021 0.021 0.021 0.242 -2.138 ~1.985
283.20 0.025 0.025 0.025 0.025 0.048 -1.297 -1.206
288.15 0.031 0.030 0.030 0.030 3.295 2.281 2.193
293.10 0.036 0.036 0.036 0.036 0.448 0.619 0.530
2R T 298.03 0.043 0.043 0.042 0.043 0.769 1.319 1.141
303. 65 0.051 0.052 0.051 0.051 -1.671 -0.279 -0.449
308. 05 0.059 0.060 0.059 0.059 -2.083 -0.640 ~0.812
313.10 0.071 0.071 0.071 0.071 ~0.441 0.051 -0.139
318.05 0.084 0.084 0.084 0.084 0.111 -0.416 -0.527
323.03 0.099 0.099 0. 100 0.100 0.466 —1.449 -1.388
2.3 BRERANESW %6 DMAP Vit B () 2 28

DMAP TE% ff it 2 rh i 122 S50 0L 3% 6, AN
F6 nTLUE I DMAP 767 FhiaEHI  AH, FTAS,, ¥
MIEAE ., AH, >0 F/n DMAP 785257575 b 0 1% fit
R GG RE | AS, >0 F 78 DMAP 4Tt A F|
AP S PEEL T8 R o T B HET , AR R IR AL
BEXEIN S BN Al FJM DMAP 7£ 7 iz 5
H R i ot R R A TR AT 3 o
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Table 6 Thermodynamic parameters for the dissolution

of DMAP in pure solvents

sl AH,,/kJ+mol 7! AS,/J-mol 1K'
L 11.189 26. 114
SR 13.776 33.639
LR P g 27.585 68. 663
LR TR 26. 247 62.752
R 26. 882 65. 152
TR T R 25.934 63. 493
25T e 26. 439 62. 521
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Measurement and correlation of the solubility of DMAP

in seven pure solvents

LI JinHuan' LI ChunLei®

ZHAO JianGuo’

LI HongBing" LI QunSheng'”

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. China Shenhua Coal to Liquid and Chemical Co. Ltd. , Beijing 100011 ;

3. Liaoyang Petrochemical Company of Petro China, Liaoyang, Liaoning 111003

4. Fushun Petrochemical Company of Petro China, Fushun, Liaoning 113004, China)

Abstract ; The solubility of 4-dimethylaminopyridine ( DMAP) in seven solvents—ethanol , isopropanol, methyl ac-

etate, ethyl acetate, propyl acetate, butyl acetate and isobutyl acetate—has been investigated. The experimental

data were determined by the laser dynamic monitoring method in the temperature range 278 to 323 K. The values

were correlated with the modified Apelblat equation, the NRTL equation and the Wilson equation, and the corre-

sponding parameters were calculated. Compared with the experimental data, the relative errors in the fitting results

for the three models were all less than 5% , and the Wilson equation was the most accurate, with a maximum differ-

ence of less than 2.2% . The experimental results showed that the solubility of DMAP increased with increasing

temperature. In addition, some thermodynamic parameters for the solution of DMAP—including dissolution enthal-

py AH, and entropy AS, —were obtained. The positive values of A H,_ and A S

indicate that the process of dissol-

m

ving DMAP in the solvents employed is endothermic and irreversible.

Key words: 4-dimethylaminopyridine ( DMAP) ; solubility; correlation model
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