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Effects of Decalin on Some Properties of Polypropylene
Continuous Filaments

T. Moeini* and M. Haghighat Kish
Amirkabir University of Technology, P.O. BOX: 15875/4413, Tehran, Iran

Abstract

This work has setup to determine the effects of a solvent on the structure and properties of
polypropylene fibres with different physical structures. Samples of continuous filament yarns with
different physical structures (partialy oriented (POY) and drawn yarns) are treated with decahy-
dronaphthalene (decalin) at 28, 55, 75 and 95°C. At 95°C, the samples are dissolved completely in
decalin and after cooling to room temperature (28°C), only 94% of the polypropylene precipitated.
The results of the treating yarn samples with decalin at 28, 55 and 75°C, show a small reduction in
the weight of the samples. Breaking strength and elongation remained unchanged and stress-strain
curve of the POY samples in the yield region did not change. Fourier transform infrared spectra of
the samples are compared with those of the published literature and the changes in the spectrum as
the results of the treatment with decalin are verified. X-ray diffraction studies show the changesin
the structure of POY samples. Differential scanning calorimeter shows no changes in the melting
point of the samples, but confirms the results of X-ray diffraction regarding the changesin the struc-
ture of POY samples. For the drawn samples X-Ray diffraction diagrams did not show considerable
changes. Measurement of birefringence of the samples shows considerable changes in the molecu-
lar orientation of the samples due to solvent treatment. The changes in the structure of the samples
treated at low temperature with decalin are explained with reference to the pertinent structural mod-
els of polypropylene fibers.
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Ava (W) A+4 (m) Ava (+/AA) Ava (+/04) Av4 (+/OY) Av4 (+/OV) CH,, rock, r CM , r cc
A¥\ (m) A¥Y (s) A¥Y (VA0) AFY (VOF) ARV (VYY) ) CHj rock., T cc
qe (w) A4 (m) A48 (+AV) A48 (+/OT) AQ4 (+/OT) A48 (+0Y) CHj rock., CH, rock.,
CH Bend.
¥+ (vm) ¥\ (w) A\ (+/YF) Q¥ (+/Y) VIR CHg rock., r cc
VY (m) VY (s) AVY (YY) AvY (Y/+v) VY (VA+) QVY (Y/YY) CHg rock., r cc, r cc
444 (m) 494 (s) 444 (Y/YY) 444 (VAY) 44A (V0) 44A (YY) CHgrock., r CM, CH,
twist., CH Bend.
Ll \+YF (m) Ll rCM, CHsrock., CH,
twist., CH Bend.
\+¥0 (vm) Y+ ¥0 (m) VVEE (+/FF) VVPE (/) VPP (+/F0) VPP (+/0) rCM, 1 cc
W) (vm) W ¥ (m) WY (+/5Y) Wor (+/0F) Wo¥ (+/05) Wt (+/5A) CHa rock., T cc
NO¥ (w) 00 (m) L, r CM, CH Bend.
WS¥ (m) WA () WA (YY0) NSV (VA¥) WHV (WY WSV (Y+V) F cc, CH rock.
\YY+ (vm) Y+ (w) T4 (+/¥9) AT (+¥) Y (+/FV) A (/FY) ?(';2 twist., CH Bend.,
YOO (w) YO¥ (m) YOS (+/AD) WYOF (+V4) WYOF (+/AY) YOS (//AY) CH,, twist., CH Bend.
Ya% (vm) a8 (w) NHRY CH Bend., CH,, wag.
0 (w) \FA ¥ (m) ¥ (4AV) VW OF(4/4F) \FOF (+/4Y) WO (V4 F) CH, wag., CH, twist.,
CH Bend.
\YY$ (vm) \Y'Y$ (vm) BERY CH Bend.
Lol WY (w) Y4 (V) YA (/YY) WY (V) ) CH, wag., CH Bend.
YOV (m) \¥$+ (m) Y04 (Y79) VWO (VAA) VW04 (W4) V04 (YAY) CH, wag., CHg
asym., CH Bend.
L5l Y$0 (vm) NHRY CH3 wag. CH3 sym,,
CH Bend.
- CHj sym., CH, wag.,
YV Lol 3 2
© - CH, CCb Stretch.
2,10 WYY (s) VS (F/4A) WYY (F5+) VY (¥AY) WYY (OFY) CH3 sym.
RINE \YVA (m) IR CHg sym.
VY'Y (m) VYO (m) NRY CH,, Bend.
2,0 YFO¥ (5) YEOS (F/TV) Y04 (F/YT) YOS (Y/5A) YOV (F/AY) CH3 sym.
94 (s) Y8 (5) 2,1 CHg asym.
YAY+ (vs) 3,10 YA¥A (FV) YAYA (F/AY) YAYA (£/Y5) YATA (O/00) CH,, Stretch. sym.
YASA (vs) 3l YASV (FI5A) YASA (FVV) YASA (O/FA) YAVA (£/¥+) CH,, Stretch. sym.
YAVV (vs) &4l CHj Stretch. sym.
Y44V (sh) XLl CH Stretch.
YAY) (vvs) 2,0 Y414 (O/Y) YAYY (O/5Y) YAYY(FVY) YAy (9/£4) CH,, Stretch. asym.
YAOY (vvs) 3l Y40+ (ONA) Lol CH, Stretch. asym.
Y408 (vvs) 3,10 S,In ) YAOS(¥/5Y) 4OV (5/¥5) CHj Stretch. asym.
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