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Table 1 Retention time of probes at different column temperature

retention time / s

probes

323.2 K 333.2 K 343.2 K 353.2 K 363.2 K 373.2 K 383.2 K
n-hexane 221.6  161.3  120.4 90.72  70.26  54.81 43.65
n-heptane 575.1  397.8  282.1 206.5 151.71 114.57  88.68
n-octane 1464 925.0  656.6 455.9 324.8 235.29 175.2
chloroform 440.4  315.3  231.1 171.2  130.4  100.47  79.26
benzene 626.4  444.6  323.8 240.4 181.9 139.1 108.72
ethyl acetate 347.7  241.4 174.9 128.6 95.13  72.27 55.8
methanol 65.46  62.58 60.45 45.90 27.51 26.79  25.26
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Table 2 Retention volume of probes
at different column temperatures
probes retention volume / mL

323.2 K 333.2 K 343.2 K 353.2 K 363.2 K 373.2 K 383.2K
n-hexane 62.71  45.94 34.44 22,48 17.40 13.75 10.91
n-heptane 162.8  113.3 80.70  51.15 37.57 28.73  22.17
n-octane 414.2  263.4 187.8 113.0 80.41  59.01 43.81
chloroform  124.6 89.77  66.11 42.41 32,29  25.20 19.82
benzene 177.3 126.6 92.65 59.55  45.04 34.87  27.18
ethyl acetate 98.40  68.74  50.03  31.87 23.56 18.12  13.95
methanol 18.52  17.82  17.29  11.37 6.812 6.718  6.316
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Table 3 Surface free energy components of HTPB mJ - m™’
T/K  323.2 333.2 343.2 353.2 363.2 373.2 383.2
yth 34.62 33.02 31.51 30.25 28.75 27.50 26.38
v." 0.8704 0.9691 1.129 1.349 1.505 1.669 1.850
vy, 0.4357 0.4491 0.4938 0.5470 0.5790 0.6131 0.6504
v 1.232 1.319  1.494 1.718 1.867 2.023 2.194
Vi 35.85 34.34 33.01 31.96 30.61 29.52 28.58
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Surface Properties of Hydroxyl Terminated Polybutadiene

Determined by Inverse Gas Chromatography

DU Mei-na, LUO Yun-jun, YANG Yin, LIU Jing-ru, LU Yong

(School of Material Science and Engineering , Beijing Institute of Technology, Beijing, 100081, China)

Abstract: The surface physicochemical properties of hydroxyl terminated polybutadiene (HTPB) were studied by means of inverse

gas chromatography (IGC) . The dispersive component of the surface free energy of HTPB, as well as the total surface free energy de-

creases as the temperature increases. Compared with the polyethylene, HTPB has higher surface free energy because there are some

hydroxyl groups on the surface of the HTPB molecule. While the proton donor and the proton acceptor components increase with the

increase of the temperature, the proton donor one is more sensitive to the temperature and increases more rapidly. The results show

that HTPB has higher dispersive component and shows stronger Brgnsted acidity.

Key words: physical chemistry; hydroxyl terminated polybutadiene (HTPB) ; inverse gas chromatography (IGC) ; surface free en-

ergy; proton donor component; proton acceptor component



