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Fig.1 IR spectra at various temperatures
a)NPG, b)PG, ¢)PE
%1 NPG.PG % PE EARIERE THEERKIENE
Table 1  Absorption peak of —OH of NPG.PG and PE at various temperatures
Sample
NPG T/K 293 303 313 318 323 333
o/cm™ 3369 3368 3368 3392 3399 3392
PG T/K 293 313 323 333 343 358 363
o/cm™' 3338 3338 3338 3367 3368 3401 3401
PE T/K 293 313 333 353 373 393 413 433 443 463 468
o/cm™' 3338 3338 3338 3338 3343 3349 3350 3359 3367 3415 3420
&2 NPG.PG K PE IR 71 DSC LRWHER
Table 2 IR and DSC experimental results of NPG.PG and PE
DSC IR
Sample
T./K AH / T+ g ATy, / K A G n
NPG 317 116. 54 313 -318 24 2
PG 355 172. 58 343 - 358 33 3
PE 458 209. 45 443 - 463 48 4
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Table 3 Absorption peak of — OH and data of DSC of PE-NPG at various temperatures

T/K

WeE A O ATso, . T

293 303 313 323 333 338

o/ cm™!

14.72 3339 3348 3364 3367 3372 3374 16 303 -313 311
28.53 3338 3338 3349 3349 3354 3354 11 303 -313 311
34. 80 3338 3338 3348 3348 3354 3353 10 303 -313 310
45.12 3339 3339 3349 3349 3349 3349 10 303 -313 310
49. 86 3338 3338 3348 3349 3349 3348 10 303 -313 310
54. 28 3338 3339 3342 3342 3342 3341 3 303 -313 312
66. 95 3338 3338 3343 3343 3343 3343 5 303 -313 311

69. 88 3338 3338 3334 3338 3338 3338

81.12 3338 3338 3338 3338 3338 3338

a) Temperature of phase transition measured by DSC
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Table 4  Absorption peak of -OH of PG-NPG at various temperatures

WrG AT yoma/K T:
10. 33 T/ K 293 303 308 313 323
o/cm™! 3368 3367 3367 3391 3393 308 =313 309

27.71 T/K 293 298 308 313 323 333

o/cm 3368 3369 3370 3393 3392 3395 308 - 313 309
32.16 T/K 293 298 303 313 323 333

o/cm 3363 3370 3368 3391 3393 3392 303 - 313 309
49.45 T/K 293 303 308 318 333 343

o/cm 3338 3338 3343 3372 3371 3379 308 -318 313
53.70 T/K 293 298 308 323 333 348 358 373

o/cm 3337 3343 3353 3359 3383 3385 3392 3391 323 -333 326
67.61 T/K 293 303 313 323 333 343 363 373

o/cm 3338 3344 3353 3361 3386 3392 3393 3398 323 -333 325
76. 00 T/K 293 303 318 323 328 338 358 373

o/cm 3338 3349 3353 3365 3392 3392 3397 3392 323 -328 328
80. 79 T/K 293 303 313 323 333 343 353 373

o/cm 3338 3343 3349 3358 3366 3398 3398 3400 333 -343 338
92.25 T/K 293 303 313 328 333 343 353 373

o/cm 3338 3343 3343 3347 3355 3392 3398 3401 333 -343 341

a) Temperature of phase transition measured by DSC
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Table 5  Distance between crystal faces of some PG-NPG mixtures binary system

Sample d/nm

NPG 293K 0.738 0.547 0.521 0.501 0.480 0.455 0.435 0.402 0.393 0.369 0.359 0.319 0.298
0.295 0.287 0.275 0.264 0.237
PG 293K 0.504 0.446 0.431 0.341 0.309 0.304 0.289 0.266 0.259 0.250
10.33% 293K 0.738 0.547 0.516 0.504 0.480 0.444 0.404 0.392 0.369 0.359 0.319 0.294 0.288
0.284 0.275 0.264 0.246 0.237
27.71% 293K 0.738 0.547 0.513 0.501 0.480 0.448 0.427 0.402 0.392 0.369 0.359 0.319 0.310
0.303 0.294 0.284 0.275 0.264 0.260 0.251
333K 0.519 0.446

80.79% 293K 0.504 0.448 0.429 0.310 0.304 0.267 0.259 0.250
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Studies on Solid-Solid Phase Transition of Polyols and their Binary
Mixtures by Infrared Spectroscopy

Feng Haiyan Liu Xiaodi He Shumei Wu Kezhong Zhang Jianling
( Department of Chemistry, Hebei Normal University, Shijiazhuang — 050016 )

Abstract  FT-infrared spectrometer was used to obtain a series of infrared spectra at various tem-
peratures of pentaerythritol (PE) . pentaglycerine (PG) . neopentylglycol(NPG) and their binary mix-
tures. The shifts of — OH absorption peak reveal the solid-solid phase transition mechanisms and the
connection of wave number shifts with temperature and enthalpies of phase transition. The solid-solid
phase transitions of the three polyols and their binary mixtures are known to transform from a low
symmetric layered crystal structure to a highly symmetric face centered cubic structure. Experimental
results support a mechanism which involves reversible breaking of nearest-neighbor hydrogen reso-
nance bonds in the molecular crystals at the transformation temperature. Infrared spectra show re-
versible increase in the wave number of the absorption peak of — OH groups with reversible breaking

of the hydrogen bonds. This is in agreement with the experimental results of X-ray diffraction and
thermal analysis.
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