2013 2 ¢ 1% Vol. 31 No.2
February 2013 Chinese Journal of Chromatography 143 ~ 146

B R X DOL: 10.3724/SP. J. 1123.2012. 09024

(IGC) 333.15~373. 15 K (8,)
° ( ""Cs) ~ ( ”’Clo) S (n-Cy,) (nCy)
(V) (AHY) . (AHY) . (AH)) . (or)
Flory-Huggins (x13) » 4
; Xn e

5, 19.03 (Jecem)'?,

1 0658 TA :1000-8713(2013) 02-0143-04

Abstract: An inverse gas chromatographic ( IGC) method has been used to measure the solubility parame—
ters (8,) of organosolv lignin at the absolute temperatures from 333. 15 K to 373. 15 K. The test probe sol-
vents were n-octane ( n-C;) n-decane (n-C,)) n-dodecane (n-C,,) and n-etradecane ( n-C,) . The
specific retention volumes of the solvents ( }) the molar enthalpy of sorption ( AH;) the partial molar
enthalpy of mixing at infinite dilution ( AH;) the molar enthalpy of vaporization ( AH,) the activity coef—
ficients at infinite dilution (£27) and Flory-Huggins inter action parameters (y1,) between organosolv lig—
nin and probe solvents were obtained. The results showed that the above four probes are poor solvents for
organosolv lignin; at the same temperature the y{; reduced with the increase of the carbon number of probe

solvents. The average solubility parameter of organosolv lignin was determined as 19.03 (J « em ™) 2.
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Table 1 ~ Specific retention volumes ( Vg) of the probe solvents at different temperatures mL/g
Probe solvent 333.15 K 343.15 K 353.15 K 363.15 K 373.15 K
n-Octane ( n-Cg) 23.79 16.91 8.19 6.30 1.96
n-Decane (n-C,) 163.47 99. 60 50. 54 33.62 25.36
n-Dodecane ( n-C,,) 1002. 81 550.38 266.08 155.41 105.87
n-Tetradecane (n-Cj,) 4188.09 2273.50 1294.20 691. 46 425.18
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R ‘M Table 2 Physical properties of the probe solvents
. 0 , ] Probe solvent TC /K PC /MPa VC /( CII]3 * mol ~ 1)
L P r An— n-Octane 568.8 2.48 492
toine 17 : B” T n-Decane 617.6 2.11 603
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Table 3 Activity coefficients at infinite dilution (£25°) of the probe solvents at different temperatures
Probe solvent 333.15 K 343.15 K 353.15 K 363.15 K 373.15 K
n-Octane 88.98 85.61 125.32 119.51 291.01
n-Decane 82.95 66.43 82.72 81. 81 73.68
n-Dodecane 86.55 58.17 69.15 70.79 64.42
n-Tetradecane 133.71 70.82 65.32 67.17 62.55
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Table 4 Thermodynamic parameters of AE ;7 AH —RT %
the probe solvents kJ /mol 6, = \ = — ( 1())
Probe solvent AH; AHY AH, Vl V'
© 2
n-Octane -61.61 -27.27 34.34 ( 5 xh ) _( 26, ) 5, (11)
Decane -50. . . - - 1
n-Decane 50.22 0.42 50. 64 RT Vl RT RT
n-Dodecane -59.94 4.16 64.10
n-Tetradecane -60.03 16.79 76.82 (10) AEy LV AETV,
2.3
. x 6
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Table 5 Values of y13 between the probe solvents and organosolv lignin at different temperatures
Probe solvent 333.15 K 343.15 K 353.15 K 363.15 K 373.15 K
n-Octane 3.49 3.45 3.83 3.78 4.67
n-Decane 3.42 3.20 3.42 3.40 3.30
n-Dodecane 3.46 3.06 3.24 3.26 3.17
n-Tetradecane 3.90 3.26 3.18 3.21 3.14
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(11) 5, ( (333.15.343. 15.353. 15.363. 15.373. 15 K) 0,
2) 0,0 19.39.19.97.19.08.18.12.18.61 (] -
2 em ) ' 19.03 (J *em™) %,
6 o,
Table 6  Solubility parameters &; of the probe solvents at different column temperatures (Jeem™3) 172
Probe solvent 333.15 K 343.15 K 353.15 K 363.15 K 373.15 K
n-Octane 13.19 13.39 13.41 13.40 13.62
n-Decane 14.97 15.19 15.18 15.14 15.38
n-Dodecane 15.71 15.94 15.95 15.97 15.99
n-Tetradecane 16.21 16.44 16. 68 16.93 17.19
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