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Fig.1 Four helix conformation of I-PP in the crystalline state

RU . right-handed up helix; LU :left-handed up helix;

LD:left-handed down helix; RD;right-handed down helix;
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Tab. 1 Colored space groups deduced from the C2/c space group

Corresponding types of chains ftypes of chains Possible space
at origin (1/2,1/2,0)
Ne Colored space group uncolored space group of
of the position of
group «-IPP
unit cell the unit cell
C2/c C2/c LUD RUD LUD RUD yes
2| C2/e Ce @®LU RU LU RU yes
@LD RD LD RD yes
3 C2/ * @OLD RU LD RU yes
ci @LU RD LU RD yes
4 | C2/¢ C2 ®Aa** RUD A RUD
®@LUD A LUD A
5 ¢/t C1 / /
6 1 P2 /e laail’ sus P2/c LUD RUD A A
1iP2Q chﬂn'l-]' l—] P2,/c LU RU LD RD yes
slpoa Mcisnz-] I—]' P2,/n LD RU LU RD yes
9 /e ()1 as 1 P2/n A RUD LUD A
10] P2 2y fed 1! Pc ®LU RU a s
@LD RD A A
[ P (2))/e' (m1' Pn ®a RU LU &
®a RD LD a
12| P2 (2))/¢' (a1’ P2 ®a RUD a4
@LUD A A A
13 pra(2)/¢ (a1 P2, ®a RU 4 RD
@LU a LD A
14 P'czl(21’)/‘5'(“');'0.0!;.25.25 Pf.zs..zs ®a RU LD a
®a RD LU a
15| P2/ (2))/¢' (') 1ao L.zs2 Ploo ®LD RU a8
®@LU RD A A
16 | P/ (2)/)/¢' (0') 1008 1" 25,35 F1
» Itentity of monoclinic lattice C and tridinic lattice P;  * # Ashows a vacant site
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LUD 5 RUD,# /[l LU &5 RU.LD 5 RD,LU 5 RD 5 LD 5 RU. 1 LR A8,
FARRAIEREELR 16 A ZRBTHHERER DRI, FLRBEBERTTE

By, T 55— B U R T 88, B4 B4R W F : £ C2/c,Ce,C1,P2,/c #l P2,/n5 A Z E RS,
RIS FRA BT ZES MR, THRM T =4 .7 C2/c PHM B RRN
B oI 8 75 Co 1 P2,/c hERIRY R MBE C £ REXNRNEFH (LU 5RU H

LD 4 RD);%E C1§ P2,/n SERIay &g xt ok .0 T # £ A2 KM R A F4£(LU 5 RD
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Fig. 2 Five possible space groups in the crystal structure of I-PP(a-form)
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Fig.3 Anti-oriented Cc domains of I-PP (a-form) The expanded boundary

between the two domains belongs to the P2,/c space group
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Tab. 2 Derivation of the possible arrangements of macromolecular chains in the crystal structure of I-PP (8-form)
Crystal structure of I-PP (8-form)
(a=1.908nm,c=0. 649nm; N=9)

v
| |
1 v
Chains with the same handedness Chains with the two handedness
(P—type unit cell) (R—type unit cell)

l l

l l l l

The packing of The packing of The packing of The packing of
chains according to chains according to chains according to chains according to
regular type completely random or regular type completely random or

partially random type partially random type
The packing of The packing of (impossible) The packing of
up/down disordered up/down disordered up/down disordered
chains will give a chains or ordered chains or ordered
space group P3,21 chains will give chains will give
(or P3;21). N=1,0r a unit cell a unit cell
P3,12(or P3;12),N=1. (a=1.908/3nm,N=1 or (a=1.908nm,N=9),
The packing of a=1.908nm, N=9), but can’t give
ordered chains will but can’t give any space group
give a space group any space group
P3;(or P3;),N=1

o Ul )

Y4 \J
Fig.5 Model of hexagonal close-packed structure Fig. 6 Model of packing of molecular chains in
of macromolecular chains of I-PP (S-form). the crystal structure of I-PP (8-form) (see text)

(O shows the site of chains

R2PBTERRT ANKERRBIN S TRERRPHNEEFHTRE 5
REESEHPEMFEN L TRESERUSILEFEN, AT LELSHPIARHF
YRS F o, HESE L ERHETN, REPA A THER a=1. 908nm, N =9 K ZH.
fE&\ N, KR E R EIRXFEH. L8, AR ER—FrRMLSH, B H 3, 1 3, AL
WA B Y R T R B R BT AR AN B R, 5 «(BD R P ATIFE o
(C2/c)\a(P2,/ )M ARG MK ML E FARD R PEBRTH R A GFRRILHA
A, L RRFEARANSREE, EMNERE T4 FENARAHNE RS, BRRE 2 F
BTEHIEMWSR.
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SYMMETRY STUDIES OF CRYSTAL STRUCTURES
OF ISOTACTIC POLYPROPYLENE

AN Baozhu
(Graduate School Academia Sinica, Beijing, Post Code: 100039)

ABSTRACT

The possible crystal structures of I-PP have been investigated by means of the theory of
crystal symmetry.

1. The dichromatic space groups of C2/c have been derived. Arrangements of the helical
chains in these dichromatic space groups have been studied. Five possible space groups of I-
PP (a-form) were given.

2. A model of the crystalline structure of the a-form I-PP in which Cc and p2/c space
groups are consolute has been proposed from the crystal domain theory.

3. The arrangements of PP helical chains in a hexagonal crystals 8-form have been inves-
tigate. The most possible unit cell with nine chains passing through the cell has been suggest-
ed. that is a R-type cell in which PP helical chains were placed in a semi-random fashion.

Key words [Isotactic polypropylene, Crystal structure, Symmetry colored symmetry,
Space group





