wag R

i # e 4] .

REVHERTHEEE

KEKR & B

x| B 7%/\1/7!(

(PEAFERKAEANREFHZTZ 5o THEFXELRE, ¥ E,130022)

RE REUMAERTHEERERNRGDHEEEAETERRNOEHER. XN E
TRLF X STERATHI7 50 2 R & Yyl R T S5 AR LR T O S DU B R SR 2

% .

REE REW, X FRATH MR R T H5 e

REDB YRR 5 K4 & B B

AR B S EBR R RN R

AR5, T AR A2 £ 4R B AR IR 8 B
XA AR B /N o B T B o R o W

CMERGENEEEEE L., SMEBEH NS
KRR TR AR, K R
 EERILN MR A S R RS, R
T S KRR A R R Y B

ZKBIF, HEEF,Hosemann 42 H 9 1% 5
LML R B X P g (B 1),

- e N iy e o
BV WANANY Fant
AN AR o AR A B

o] ]
oy Pl = R =
. ;
al-
A et
4D B
13

1 BEVMEHEEHRE
a—HR A8 R b— 55 — KRR AR ;
c—HE RGBT QR RS HEED

REVMBERTRRERRYRESEH

M ATEESH. A X HENATENEN &

ERTSHRIRIS bR — MBS A S 4, (B
] Ehr LIS SRR RELT. XBRTHER
- FAR/N(10~100 nm) T A FRTS S, B E K
§ BTSRRI, BERGES AN . S
1 B R G5 A0 T R B A, LA A 28 B 3B B A7 5

* REMERBRERE,

R AR R R B R X ST %
i B SE  (ELE T R A A B A R B
RN KT EETTE . T E R B RS
RN A8 5| ) A7 55 R A LA AR R S 1 %
R G AR I35 o

1 LR B

1.1 Scherrer 3%

Xt FEEHTRAN &K, EHE—&
AT 5 9 B R W FE 0 FE AL BE, 0 BeX — &
T ) Bragg £ . (EXFF A FR A /MY e, 24 56 48
TH 1R B Bragg MA, b & & A& 4k 3t F
X P AN E 8 K /0N 7 B Y % 48 388 5%, Scherrer
%W T AT A BT BE (B) MR R (L) Z 1] iy
RER:

Ly = kA/Bcosl (@D)

Hef LuREET (kD S EMHER T
(nm) ;A AN X HHELH K (nm) ;0 2 Bragg
AR R HRAMEHNEERER) b H
Scherrer }ﬁ«lﬁlﬁ? 7E Scherrer HEH, B f=

o KEEM HRA. 1962 FEILTFH
~=*iﬁjc%:tﬁj3”%&%§ 1980 4E 5|
- FEBEB K F N B 5T L
e, KREILIREZEN A X S48t
L TEAER AN REN ER
SHEMMEREBIFR. 1990 ~
1991 47 [a] ¥ 2B E A M AT AR K
VTR S 22 AN E R BRI 120 RS .




X= U etd /& (2)

s 1998 12
B - k= 0.89 B K=2
) Scherrer Stokes U
’ ,Bc= bct Uc(
U Vﬁ D)d(D) 1(D Scherrer )
=) [(2)d(D) (Do) B2= br U Stokes ) Bc¢.Bs
k= 1,00 Bragg be, be
Scherrer k Ka1, Ke2
w, 4 Scherrer Stokes
Scherrer s
,X ° Ctge
, 1/cod ,
, Scherrer
R Scherrer Stokes
1.3 Voigt He-
R Scherrer . 1978
L » . 1 Langford Voigt ,
(1) (PTh) K,
L (81
15 Voigt
. . Voigt
g uvg 9u )
S Gl= 1- YUy
10- 0. 63665 < 2w U < 0. 93949
7 T T T ’
0 100 200 300
TI'C 2 3 o 2
- C Uy /J
) o L K=1/ U w4/ (3)
, 2w U
u U
1.2 Stokes "' ’ )
< NG
U
, Stokes X U ’ 2w/
K G/, U g



4 ° 43¢
X h(x) X Ue= 1w+ 209" <gi> ™ mido
g(x), K1 Ke , (4)
2w(h)  2w(g) Uh)y U :
(g) (3) 2w(h) U(h) 2w U= 1/+ Cgrec m’ /b (5)
(g) U(g) ,
BC,bc,Bg,bg, B.= bu+ U :
Bi= b+ U f(x) W= 1/Lha+ 2¢<gi>6 m>ld (6)
O (1) :
(2 L X W= 1/Lu+ go m'ids (7)
N U 2
2 Hosemann K gz A 7 [ o b
, G mm® & mm
Scherrer L
i i o <g>.
, Hosemann )
/' N- (PV Al/PV P)
s Hosemann " (100),(200) s
, (5) (7,
, G w G on ( 3,
Hosemann Lo gy, (6), Lw >
, <gi>a ( 1
7 40/60
6
9 5 301
g /
‘:.9 A 60/40 E
X 80/20 >
o 3 70/30 1201 60/40
90/10 N%
2 Q
PVA/PVP=100/0 10F 80129 0/30
4 90710
PVA/PVP=100/0
Y ZIZ mzfli ‘ll 7o 'm; 16 18
3 PVAL/PVP (a)U-m*> (b)E-m*

Hosemann



° 440 1998 12
1 PVAI/PVP Luo.gp <8&> ,
PVAI/PVP  100/0 90/10 80/20 70 /30 60 /40 40 /60
Leno(nm) 653 532 629 510 4.61 8.89
2p.el% ) 26 45 54 47 62 10.6 Aqua
Leio(nm) 618 476 529 4.5 3.91 5.0l SAP-AL ’ (hkD)
G, 100\ nm 3 . 3 . .
' 2 . W (cod) ) MA(D)
gp.c(%) 44 63 69 6.5 80 11.3 4sind tan0 Aﬁ(ﬁ) ( 4)“71
<g> @) 002 012 018 014 0.31 1.28 2 SAP-AL
Za 2
: > 7%%_ [14 16] (o) s
3 Wilson 7 =% hkl D) A20) /()
11 3836 0.0046 000188 128
200 4403 0.00537  0.0250 1 44
w ’ 220 6503  0.00513 00355 1. 76
Wy = J (D - < D> VI(D)d(D) 311 7816 0.00575  0.0429 1. 76
- 222 8238 0.01205 00466 2 00
J 1(9)d(D) (8) 400 99.00  0.00920 0. 1409 3.00
(8) W W on 331 11195  0.00992 01193 3 00
) 420 116,51 0.01322 01385 324
Ww:J(ﬁ— < D> )1(D)d(D)/ )
o 10
k)
Jl(ﬁ)d(ﬁ) (9) X
_<" 30k *400
n= 4 W4 . < D> <
g
| <.
<ﬁ>:J2@~ I(Z))d(ﬁ)}l(zﬁ)d(ﬁ) 2
(10) S
(D) (9) X =
° 0 1‘0 2‘0 R 30
Wilson 4sin Otan /4 A2 0), A"
; (11): 4 SAP-AL
(Wacod) /A DX) = 1/( 2% Lun)
e ) B o (18- 22
v asidad /0 AB) <2 1y 4 AEREEEET 2
w AY ;
? ) Vainsh tein )
L (hkl) , <e>
S :
Wolcod M (D) ] 4(sidtard) AA L
I(s)= ¢ V()Y(0)eos(2¢" s yde (12)

(%) , Lwa

2
<L e>

A(2)= V(1) Y (1)



° 45°

I(s)= diA(t) cos(2¢ s t)dt

(13)
(12) V(t)= L - Itl, Y (t)=
exp(- Dt), L ; D=

2¢g” Id .8 d

(13), Wilson
Ws :
W= — 1/(4¢)%[2¢4'(0) /4(0) +

A"(0)14(0) ] (14)

A'(0).4"(0) A1) ¢
5 A(0) >0 A(t) ;¢

A(t)= (L- 4] Yexp(— Dt)

A(t) 14(0)= (1= |4 IL) exp(— Dt)
A'(0)/4(0)= - [(1/L)+ D]
A"(0)14(0)= (2D /L)+ D’

(14)
Ws= - 1/(&°){- 2[(1/L+ D]e
(2D /L+ D°))
= ¢/(2¢) [(1/L)+ D]~ (D 2¢)
(1/L+ D /2)
= ko€— Wo (15)
ko= 1/(2¢)(D+ 1/L) (16)
Wo= 1/(4°)(D+ 2D/L)  (17)
(8) Ws
Ws € s
Ws~ ¢
L D g , 5

LDPE/EPO Wx~o¢ . 3
we K , 4
LDPE/EPO L 110(200)

[23~ 25

g(110200 (% )

. Mitra  Chordhuri

Wy6l()

0 0.8 1.6 2'a
a/(*)
5 LDPE/EPO= 100 /0 Wy~ o
3 LDPE/EPO W~ o
LDPE/EPO L Wo K R
100/0 110 0.013 0.0714 0. 999
200 0.026 0.117 0. 999
80/20 110 0.014 0.0725 0. 999
200 0.026 0.120 0. 999
60/40 110 0.010 0.0700 0. 999
200 0.031 0. 140 0. 999
40/60 110 0.008 0.068 0. 999
200 0.040 0.176 0. 995
20/80 110 0.003  0.065 0. 939
200 0.056 0.260 0. 990
0/100 110 0.0015 0.071 0. 985
110 0.001 0.0242 0. 992
200 0.001 0.0373 0. 997
4 LDPE/EPO
DPE/EPO 100/0 80/20 60/40 40/60 20/80 0/100
Lijo/mm 1434 14.32 13.25 13.12 11.93 09 86
gi10Mo 268 2.77 2.30 2.05 .09 0. 50
L>oo /nm 7.4  6.96 5.27 3.70 218 —
22001% 274 2,67 2.59 2.51 2. 33 —
5 moksEE
(13), , Mitra
g+ 8 4'(0) &+ ©
- = 6 400" s



° 46° 1998 12

, A”’(0)+ 1. 470 (18 L D, D= 2%/,
A(0) T 16 4(0) g
A" 2 s, A7 (0)
40) = [(3D* L)+ D], 400) (15) (20) Ko, Wo, Ai
= [(4D°/L)+ D'], G= &= ¢/2, Az ;
¢ 1 e 3D’ C= T (9, Bra A
e\ — — _ — _ gg ?
_() 24C2[L+ D] 804[ + L ] 180K
1 . 4D x ) ’
+ e Dt ] (19) : Ko )y> CKo(
e 2 yiWo( = CWo( ) di( y> Cd
- EG s pe- o 2 :
d 8 L 8 L ( )y A2 ( > C A2( )
A€+ A (20) ( )
1 1 « 7 . Scherrer
Ai= —a(5 + D) (21)
8¢ L S
2
Ax= 8_£4(D3+ %) (22) PA1010- BMI
d BMI PA1010
(20, e € AL (100)  (010) L g ( 6
A . (21) (22) 5)0
1.0
0.3
0.8 X/
0.6 - 0.2}
: :
0.4 — E
; 0.1F
0.2 - b
° T | | 0 5 o
0 1 2 3 4 2 /0?2
o o)
6 PA101O- BMI _~ ¢ 4 e €@
@ — PALOIG A— PA1010- 1% BM I
X — PA1016r 2 3% BM I, O— PA1010+ 3% BMI
5 PA1016- BMI  A4,,A4,,L.g
Ay Ar L /mm g
100 010 100 010 100 010 100 010
PA1010 0.0126 0. 0684 0. 0004 0. 1217 14. 36 3.87 29 0.8
PA1010+ 1o BM I 0.0193 0. 0690 0. 0028 0. 1333 14.03 4.11 4.6 8 2
PA101G+ 2 % BM 1 0. 0227 0. 0803 0. 0050 0. 2042 13.42 3.42 51 8 7

PA1010+ 30 BM I 0.0219 0. 0741 0. 0040 0. 1672 12. 09 3.86 4.8 85




6 JLAE1
1
Hosemann
2 Vogit

o

v

Hosemann

oigt

-

Warren—Averbach

)

o

3 Warren—Averbach

2
[33~ 40]

4

7

20
21
22
23
24
25
26
27
28

29

[41,42]

53 Uk

Wang Jing, Harrison I R- (In Fava R A, ed) M ethod of
experimental physics Vol. 16B, New York Academic
press Inc, 1980
Hosemann R and Bagchi S N. Direct Analysis of
Diffraction by M atter, Amsterdam: North Holland, 1962
Cackovic H, et al- J Macromol Sci Phys, 1979, B2 145
Kulshreshtha A K. J Appl Cryst, 1971, 4 116; ibid, 1971,
4 125
Kakudo M and kasai N. X-ray Diffraction by Polymer.
Amsterdani Elsevier, 1972
Guinier A. X-ray Diffraction in Crystals Imperfect Crystals
and Amorphous Bodies. San Francisco: Freeman, 1963
Alexander L E. X-Ray Diffaction Methods in Polymer
Sciences New York: Wileyinterscience, 1976
Z Mo, K-B lLee, et al. Macromolcules, 1985, 18 1972
Stokes A R, Proc Phys Soc, 1948, A6L 382
Langford J. J Appl Cryst, 1978, 11 10
De Keiger Th H, et al- J] Appl Cryst, 1982, 15 308
Bonart R, Hosemann R, et al- Polymer, 1963, 4 199
s . , 1990, 7(3): 47
Wilson A J C. Proc Phys Soc, 1963, 80 41
Wilson A JC. J Appl Cryst, 1973, 6 230
Wilson A J C. Mathematical Theory of X-—Tay Powder
Diffractometry. Eindhoven Philips, 1963
Aqua E N. Acta Cryst, 1966, 20 560
Vainshtein B K, Diffraction of X-Ray by Chain
Molecules- Amsterdani Elsevier, 1966
Mitra G B, Mukherjee P'S J Appl Cryst. 1981, 14 421;
ibid, 1974b, 7 350
Viswanathan S J Appl Cryst, 1972, 5 300
Mitra G B. Acta Cryst, 1964, 17 765
Wilson A JC. J Appl Cryst, 1972,5 301
R . ,1993,2 184
s . , 1990, 7(2): 35
Hamml R, et al. J] Appl Phys, 1975, 46 4199
Mitra G B- Brit J Appl Phys, 1964, 15 917
Mitra G B, et al. J Appl Cryst, 1981, 14 421
Mitra G B. Brit J Appl Phys, 1965, 16 77,1ihid, 1966, 17
1319
Gangulee A. J Appl Cryst, 1974, 7 434



. 4z 198 12

30 Mitra G B, et al- Acta Cryst, 1974a, A30 388 ibid, 1970, 37 Pike E R, et al- Brit J Appl Phys, 1959, 10 57

B26 2124 38 Warren B E. X—ay Diffraction. London Addison-Wesley,
31 Zhang Hongfang, Mo Zhishen, et al. CCL, 1994, 5 351 1969
32 Zhang Hongfang, Mo Zhishen, et al. Chin J Appl Sci, 39 Klug H P, Alexander L E. X—<ay Diffraction Procedures

1995, 13 210 for Polycrystalline and Amorphous Materials New York
33 Langford J I Wilson A J C( Ramachandran G N, ed, ) John Wiley, 1974

Crystallography and Crystal perfection, New York 40 Crst B, et al. ] Appl Si Polym Phys Ed, 1979, 17 1001

Academic Press, 1963 41 Langford J L J Appl Cryst, 1968a, 1 48 ibid, 1968b,
34 Halder N C,Wanger CN J, Advances in X-ray analysis, 131

New York Plenum Press, 1966 42 Fdwards H J et al. J Appl Cryst, 1970, 3 165; ibid, 1971,
35 Mishra N K, et al- Acta Crystallogr, 1967, 23 867 4 43 ibhid, 1971a, 4 319;ibid, 1971h, 4 472 and see ref-
36 Mitra G B, et al. Brit J Appl Phys, 1966, 17 1319 [4], [37]

Crystallite Size and Lattice Distortion for the Analysis of Polymer X—ray

Diffraction Line Broadening

Zhang Hongfang, Gao Huan, Liu Siyang, Mo Zhishen
(Polymer Physics Laboratory, Changchun Insititute of Applied Chemistry,Chinese Academy of Science ,Changchun
130022)

Summary In this paper five kinds of method to calculate crystallite size and lattice distortion
for the analysis of polymer X-ray diffraction line broadening were reviewed. Five kinds of method
are the approximation function method, Hosemann paracrystalline structural variance analysis
method, Wilson variance method, V ariancerange function method and fourth central moment
method. Use ways and conditions for the methods above mentioned were described in more detail,

and given some applied examples in our laboratory.

Key words Polymer, X-ray diffraction line broadening, Crystallite size and lattice distortion

( 22 )

Discotic Liquid Crystals (1) Aggregate Structure and Molecular

Engineering

Wang Tao, Zhou Enle
(Changchun Institute of Applied Chemistry ., Chinese Academy of Sciences, Changchun 130022)

Summary This paper introduce the phase classification and aggregate structure of discotic
liquid crystals. Molecular engineering, LB film and liquid crystalline elaster studies of discotic
system are also review ed.

Key words Discotic liquid crystal, Molecular engineering, LB film, Liquid crystalline

elaster



