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Fig. 1 Chemical structure of HQDPA-DMMDA
Table 1 Characteristics of the probe solvents 130°C.. 1.0 HL
_ ax10® a0 x 107 Ni Np 1 ul.
Probe m’ mJ/m®  m> mJ/m? kJ/mol  kJ/mol 0. P
n-Cs  51.5 18.4 221 — — 60 cm 2.56 mm
n-Cy 57.0 20.3 257 — — 3.00 mm .
n-Cg 63.0 21.3 291 - - 0 2159 g
n-C  69.0 22.7 329 — — '
CHCl; 4.0 25.9 224 22.7 0.0 N- -2- NMP
Acetone  42.5  16.5 173 10.5 7.4 101 80 ~ 100 1.8206 g.
Ethyl ether 47.0  15.0 182 588  80.6
2.2
GC-900A 0.2009 g. 130°C
8 h 50 60 70 80°C.
FID 3
N2000. 15.2
ml/min FID 3.1 HQDPA-DMMDA

2 InV

n
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Fig. 5 Plot of RTInV, versus a ri °° for n-alkanes

HQDPA_DMMDA and polar probes at 343.15 K
vy 3 2
HQDP A-DMMDA Table 3  Free energy of adsorption — AG; kJ/mol by Lewis acid-base
PE 4 interactions
HQDPA-DMMDA Temperature K 323.15 333.15 343.15 353.15
Ether -0.239 -1.483 -2.582  -3.726
Acetone 1.015 0.060 -1.173 -1.966
CHCly -0.341 -0.637 -1.374  -1.659
Table2  Dispersive component of surface free energy }’;] mJ/m®  of 6 3 AC
HQDPA-DMMDA !
Lewis AH; 4
Temperature K 323.15 333.15 343.15 353.15
HQDPA-DMMDA 34.37 31.80 29.50 27.64
PE ¥ 33.9 . . . .
Table 4  Enthalpy of adsorption AH; kJ/mol by Lewis acid-base
14 37 321K
Plt/)[pl\jl’A s 40 21K interactions
PVC B 31 321 K Probes CHCL Acetone Ethyl ether

AH, -14.86 -33.95 -37.12
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Fig. 6  Determination of K, and Kj, of surface Lewis

acid-base for HQDPA-DMMDA

34.37 31.80 29.50 27.64 mJ/m’
HQDPA-DMMDA

Lewis Lewis K,
~AHSNG - NolNy 6 0.4115 K, 0.5812.
REFERENCES
Ding Mengxian He Tianbai . New Materials of Polyimides . Beijing China Science Press
1998.1 ~ 50
Wang Lihua Zhao Zhiping Li Jiding Chen Cuixian . Acta Polymerica Sinica 2006 3 496
~499
Wu Yonglie . Membr Sci & Technol 2003 23 6

Wu Y L Peng X LiuJZ Kong Q Y Shi BL Tong M S.J Membr Sci 2002 196 179 ~ 183

Shi BL Wu Y L Liu J Z. Desalination 2004 161 59 ~ 66

Siddig M Hu H Z Ding M X Li BZ Wu C. Macromolecules 1996 29 7426 ~ 7431

Li BZ He T B Ding M X Hu HZ Wu C.Polymer 1998 39 3193 ~ 3197
Li BZ He T B Ding M X. Polymer 1999 40 789 ~ 794

Shi B L Feng CS Wu Y L.J Appli Polym Sci 2005 95 871 ~ 879

Santos ] M R C A Guthrie J T. Materi Sci & Eng R 2005 50 79 ~ 107
Sun C H John C B. Adv Colloid and Interface Sci 2003 105 151 ~ 175
Santos ] M R C A Guthrie J T. Materi Sci & Eng R 2005 50 79 ~ 107

Santos ] M R C A Fagelman K Guthrie J T.J Chromatography A 2002 969 111 ~ 118

Richard A B Krishna C P. Analy Chimi Acta 1998 363 147 ~ 156

Mohamed M C Marie L A Christian P Michel D Stuart F L. Synth Metals 1999 104 51 ~ 59



6 17 513

SURFACE CHARACTERIZATION OF SOLUBLE POLYIMIDE BY
INVERSE GAS CHROMATOGRAPHY

LIU Yang' ZHANG Qianru' ZHANG Hongfeng' WU Yonglie® SHI Baoli'
v College of Science  Northeast Forestry University ~Harbin 150040 % Changchun Institute of Applied Chemistry
Chinese Academy of Sciences  Changchun 130022

Abstract Inverse gas chromatography IGC is a new characterizing method for surface properties in polymer
field. The main difference between GC and IGC is that the interested species is the polymer material acting as the
stationary phase in IGC column. Probe solvents with known properties are injected in column. For the interactions
between probe solvents and polymer stationary phase are different the surface properties of polymer can be
determined from the retention volume of probe solvents. In this work surface properties of soluble polyimide HQDPA-
DMMDA were quantitatively analyzed by the IGC method. Four n-alkanes C, C; Cg and C, were chosen as non-
polar probes to characterize the dispersive component of free energy. Trichloromethane CHCIl;  ethyl ether and
acetone were chosen as polar probes to detect the Lewis acid-base parameters. It was found the dispersive component
of free energy of HQDPA-DMMDA was 34.37 mJ/m’ 31.80 mJ/m’ 29.50 mJ/m’ and 27.64 mJ/m’ at 50°C 60C
70°C and 80°C respectively. The surface free energy decreased linearly with increasing temperature. The Lewis
acidic number K, of HQDPA-DMMDA was 0.4115 and basic number K, was 0.5812. The result meant that
HQDPA-DMMDA was a weak Lewis amphoteric polymer.

Key words Inverse gas chromatography Surface free energy Acid-base properties Polyimide





