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Fig.3 Comparison of CP kinetics between oriented and unoriented samples

(a) monoclinic crystal; (b) orthorhombic crystal
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Fig. 4 Simulation of orthorhombic crystalline data in unoriented sample by eq. (6)
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A Study on the Cross-Polarization Kinetics of

Polyethylene Crystals

LIU Zhi-jian, SHU Jie, ZHANG Li-li, CHEN Qun"

(Shanghai Key Laboratory of Functional Magnetic Resonance Imaging, Department of Physics,

East China Normal University, Shanghai 200062, China)

Abstract; The kinetics of cross-polarization (CP) between ' H and " C nuclei in the crys-
talline regions of elongated polyethylene fiber was studied. It was found that, with a
moderate magic angle spinning (MAS) rate, the CP build-up curves of both orthorhom-
bic and monoclinic crystals of PE can be described by I-1* -S model. For the fiber sample
aligning with the MAS axis in the rotor, the CP build-up curves of both orthorhombic
and monoclinic crystals exhibit oscillation, while those of the disoriented samples exhib-
it monotonic increase. These results demonstrated that, to a certain extent, both ortho-
rhombic and monocline crystals are oriented along the direction of elongation. The de-
gree of orientation of the monoclinic crystal is higher than that of the orthorhombic crys-
tal. Measurement of the kinetics of cross-polarization can be employed as a new tech-

nique to determine the degree of orientation of polymer chain.

Key words: solid state NMR, kinetics of cross-polarization, crystalline polyethylene,

orientation
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