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X-ray diffraction was used o study the variation of M icrofibril Angle (MFA) inmo® banboa Results indicate thatM FA
has little difference in radial with an unstable variation, and decreaseswith bamboo height increasing A Ithough the difference of
MFA betveen three selected banboo heights is less than 1 degree, analysisof variation shavsa significant difference inMFA be-
tveen 1m and 3m and an insignificant difference betveen 3m and 5m  There is a positive correlation betveenM FA and bamboo
age, but the difference of MFA betveen the three selected ages is al® less than 1 degree There is a distinct variation inM FA
betveen different banboo ages but the difference betveen 2-year and 4-year is larger than that betveen 4-year and 6-year As
awhole, the variation of ablute value inM FA of mo banboo ismuch less than that of wood, which impliesM FA may not be
a dominant factor on variation in physico-mechanical properties of bamboa

Key words Mo bamboo; M icrofibril angle, X-ray diffraction

[9]

S . X
11 ' ' :
2]
( ,
) X 1
. ! X ol (Phyllostachys pubescensM azei ex H. de L ebaie)
X ( ( ),
) , 500 600m, , 2
X 46 11 135m 1 ,
) 99 9 ( 1, 3
: ! 1 ) , 90
, X Q 8mm, 12 15mm
) 3 1
' 0 , 270 30mm, 10mm
X Panalytical X’ Pert Pro X
(7] ' (8]
X ) , 22 4°
: 40 KV, 40mA, Q 5°,
1) 948 (2002 - 45,2003 - 4 - 27) 0 360°,
(30400337) Origin
: , ,1975 8 ) , J
2 2
12006 9 13 y=a+th- egf qu ] +b- eof (x u2 180) ] o
) »? D’



8 i X 29
ra ,u u +180 0, O, ,N
by b, T=0, +0 ,, T 90 30 3
a6 - 1 Phi , 13 5m
s 0 99 9 44° 8 82° 8 78°
y O, 0,, MFA . ,Im
35000 T T T T T 3m , 3m 5m
( 1)
30000 . 0 ) ) )
& 25000 ] A ; /@"\i\ v -,
2 I 8 w;%z L
= 20000 . *§| —A— 3 —e— 5 T —*— 9
& —e— 2 —v— 4 —4— 6 —e— 8
% 6 T T T T T
15000 1 0 2 4 6 8 10
T trie
10000 .
fE
0 80 160 240 320 400
Y /(0 ) 3
1 Phi
> 15 ; . :
21 < 12 i
2 , , &
N ,_T_I t %
y ’ , oy 9 L 1 I ] E
[11] 7 2 v =
, ! N=90 N=90 N=90
, , , 6 r . .
) , 1 3 5
=¥ /m
4
35000 4 23
30000 5 .2
4 6 8. 78° 9. 04°
¢ 25000 o] 190’
® 20000 . '
= ( 1), 2 4
15000 - 4 6
10000 4 ’
5000 T T T T T T T —~ 124 i
0 50 100 150 200 250 300 350 o
FE /(0 ) & N |
§_I
2 Phi # N=90 N=90 N=90
: 6 . . .
3 3 , 3 9 2 4 6
s 8° riky/a
10° , [71 5
) , 24
) 3° 9 02°, 6 7%
10% ,
’ [12] '
, 20° ,
10° 100 ™
22 :
4




microfibrils  comparion with transnission electron microscopy[ J].

8 51
[J]. : ,1999,25(2): 73 - 75
3 [4] . [3]. , 1999
(5):23
' [5] . [J1. )
12 34 ’ 2 1999(6): 23 - 24
3 ) ) [6] ) [J1. , 1999
3 (7):24
13- 14
: e [7] : [J]. :
, 2001(1): 3,16
, , ’ [8] . [J].
4 ,1994(6) : 25
' ' 53 [9] DfieldJ EO. Nutrint Reauiranent 7th of Damestic animle[ J]. Nu-
! ! ! trient Requirementsof M ink and Foxes, 1982
, 23
[10]
[J]. ,1999(4): 14 - 15
) [11] , . [J].
,1995(1) : 24 - 27.
[12] ' , : [J1. , 1997
(12):32
1986 ,1995(1):19- 21
[2] , | , M]. [14] , , - [J].
,1991 ,1998,2(3): 13 - 15
[3] , : ,
( 29 )
1
Ss dr Ms F P Ferit
Im 3m 19 221 960 1 19 221 960 63 618 810 1 28E- 13 3 889838
3m 5m 0 073 364 1 0 073 364 0 369 915 0 543762 3 889838
im 5m 21 670 360 1 21 670 360 72 623 580 4 35E - 15 3 889838
2 4 3 177639 1 3 177 639 8 967 318 0. 003 140 3 894 229
4 6 1 449373 1 1 449373 4 675 207 0 031936 3 894 229
2 6 8 919137 1 8 919137 24 311 030 1 87E - 06 3 894 229
Polymer, 1991, 33(21) : 4639 - 4642
3 [4] JangH FE Measuranent of fibril angle in wood fiberswith polariza-
tion confocal microsoopy[J]. J Pulp Pgp Sci, 1998, 24 (7) : 224 -
X 230
s [5] Lichtenegger H, Reiterer A, Tschegg S, et al Detemination of
iral angles of elementary fibrils in wood cell wall: comparion of
snall angle X - ray scattering and wide angle X - ray diffraction
[C]//. ButterfieldB G M icrofibril angle inwood: proceedings of
) the AWA/ UFRO Intemational Workshop on the Significance of
, M icrofibril Angle o Wood Quality Canterbury N Z: University of
° Canterbury Press, 1998: 140 - 156
< .
(<1%); ,1m sm [6] Cave |, RobinonW. M easuringmicrofibril angle distribution in the
, 3m  5m cell wall bymeansof x - ray difraction[ C] //. ButterfieldB G Mi-
crofibril angle inwood: proceedingsof the AWA / UFRO Internar
(<1°): 246 tional Workshop on the Significance of M icrofibril Angle © Wood
' ' ! Quality Canterbury N Z: University of Canterbury Press, 1998: 94
: 2 4 - 107
4 6 [7] : : .o X
1 [J]. ,2000,36(3): 122 - 125
[8] [D].
! , 2001
[9] , , .
[J]. , 2005, 32(2) : 203 - 206
1] Megrav R A. Wood quality factors in loblo ine[M]. Atlanta 1 ave | D. Theory of X - ray measurament of microfibril angle in
eg d quality f in loblolly pi { [10] C h f f microfibril le i
Georgia  TAPPI Press, 1985 wood[ J]. Forest Prod J, 1966, 16 (10) : 37 - 42
[2] DonaldonL A. Variation in microfibril angle anong three genetic [11] . [M]. : , 2002
groups of Pinus radiata trees[ J]. New Zealand Joumal of Forest [12] Zobel B J, Buijtenen J P Wood variation: its causes and control
Science, 1993, 23 (1) : 90 - 100 [M]. Berlin Heidelberg Springer - V erlag, 1989
[3] Hanley SJ, GrayD G Atomic force microscope images of cellulose [13] , [M].

,1998



