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Fig. 1. Schematic drawing of the models for
chain fold in polyethylene single crystal.
a) adjacent re—entry(sharp fold) model
b) random re-entry (switch board) model
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Fig. 7. CP—MAS ¥ ¢ —NMR spectrum of crystalline ¢—(CH,),, at 248K and 75.47MHz. Chemical
shifts indicated in the figure refer to TMS=0 ppm. A molecular model of the crystal
conformation according to P. Groth, Ref 22.
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Fig. 8. DSC diagram of ¢—(CH,),, showing the
melting transition at 320 K and an additional
solid state transition at 297 K (heating
rate 10 K/ min) (ref. 64).
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Fig. 9. Slow exchange—fast exchange transition
for the conformational interconversion of
crystalline ¢—(CH,),, in CP—MAS B
—NMR spectra at 75.47 MHz Chemical
shifts referring to TMS = 0O ppm and
temperatures in K are indicated at the
spectra(ref. 61).
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Fig. 12. IR spectra CH,—wagging region measured
for c—(CH.);, in the monoclinic phase
(a), the high temperature modification
(b) and the melts (ref, 68).
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(ref. 72).
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Table 1. Wide Angle X —Ray Diffraction Data for the Melt—Crystallized Cyclic Paraffins (ref. 72)

c—(CH,) s c—(CH,)» c—(CH,)s c¢—(CH,) e Polyethylene

d(A) hkl d(A) hkl d(A) hkl d(A) hkl d(A) hki

462 202m 458  202m

414 020m 417 110, 4.16 110, 416 1106 413 110,

3.80 120m 3.78 120m 375 200, 374 200 370 200
3.75 2000

3.68 122m 3.66 122m
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Fig. 16. a) Low—frequency Raman spectrum of
solution crystallized n—CyxHy, (bands at
16 and 47cm™ are due to the Ist and 3rd
—order LAM’s of the extended chains : the
band at 32cm™ is due to the lst—order
mode of once—folded chains)
b) Low—frequency Raman spectrum of
melt quenched n—CyoHp, (the lower and
higher frequency bands correspond to once
—and twice—folded chains, respectively)

(ref.75).
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Table 2. LAM Frequencies ()® and Crystal Thickness (Lg) for Linear Paraffins C,H,y,,, (ref. 44)

n Crystallization T (em™ ) Lr(A)
conditions calc. found calc.P) found
120 s.c.© (toluene) 20.3 20.3 152 152
144 s.C. (heptane : 25 C) 16.9 17.0 182 181
168 s.C. (heptane : 25 C) 145 26.3 213 118
s.C. (heptane : 80 C) 21.8 142¢
m.e.d 145 213
192 sc. (o-xylene:25¢C) 127 267 244 116"
216 s.C. (o - xylene ; 10 C) 113 219 274 141
m.c. {(quenched by lig.N,) 21.2 144
mec. (14hr annealed at 125 ) 11.7 264
288 s.c. (o-xylene:25 C) 8.4 16.0 366 193

a) The frequencies of LAM, of the samples were measured at room temperature by a Laser —Raman —Spectrom
eter equipped with a Spex —double monochromator Model 1403(minimal band pass : 0.2cm-1 . An argon—
ion—laser (Coherent, model CR—12) was used as the exciting light source

b) Lg, caleulated according to v=(m /2cL)(Ec/p) ¥ (Ec, Young’s modulus ; £ density : c, speed

of light, d:vibration order, L:length of the vibrating chain

¢) Crystallized from solution

d) Crystallized from the melt by quenching into water at 25 C

f) Lx: 128 A

oel ZHoA AAINA de EdEHAS
BC—NMRe|t} FT-IRS ] #3433 4
g3t FA 2 1|y sehselA

-ggtgg- conformation®) 3|33l AZu
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ouy o]z
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