Vol. 29 ,No. 6,pp1682-1686

2009 Foectroscopy and Sectral Analyss June, 2009
1 1+ 2
1 , 100029
2 100091
X
, , , X ,
) ; , X
20 , , ,
) Vi 21 53,
4. 75 X )
, , R 081
0. 75, 179 202 \
X ; ; ; ;
. 0657. 3 DA DOI: 10. 3964/ j. issn 1000-0593(2009) 06-1682-05
, M FA (71
MFA [
(microfibril angle, MFA) , MFA 1l
, , , MFA e
MFA , , MFA
[ 7 MEA [10]
[2]; , MFA ,
(.31, MFA : 1997
[4.51 Huang CL (Southern pine)
(6] M FA (11 Sgranpaan P X
MFA , X (12,331 2005  Peura M
(X-ray diffraction, XRD) (polarised light X
microscopy , PL M) (pit aperture, PA) X M FA (4]
X , , X
X , 6 (Cunninghamia lanceolata)
, MFA ,
1 2008-05-05, 1 2008-08-20
: (C02060102) (2008BADA9BO1)

,  ,1982 ,

* e mail : feibenhua @wvoodguide com cn

email : huangyanhuizhou @163 com



6 1683

MFA ( 400 )

, MFA®
1 14
11 X D333A , D423A , D1123A , D1223A ,
, D1423A , D2123A , D2223A ( 104 ),
, , 117°58 119°40 20° 65 % ,
29°57  31°19 , 25 ( ASD
) FieldSpec , 350 2500 nm 1ls
12 X 30
35m 60 cm , 20° , 20 % , ,
) 42 )
cm( ) x1 5 cm( ) xQ 15 cm( )
MFA X X ASD Indico
PERTPRO, 40 kV , 40 mA, X , X
4 mmx2 mm, B 22 4, , Unscrambler 9 2
360°, 3 min , (PLSI)
04T M , MFA 23]
MFA
13 2
X )
lcm , , 60 X MFA
ad, 15U m , , ,
5 ) , )
Table 1 Micrdfibril angle measurement value by three methods
D333A D423A D1123A D1423A D2123A D2223A
XRD 12 13 11 37 10. 87 10. 08 11 16 13 36
PLM 11 41 10. 74 10. 47 10. 08 10. 49 12 88
PA 12 24 12. 84 11 70 11 52 12. 52 14. 16
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Fig 1 Measurement values curve of D2123A

1:XRD:2: PLM: 3: PA Fig 2 Measurement values curve of D1423A

1: XRD; 2: PLM; 3: PA
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Fig. 3 Predicted results of near infrared spectroscopy
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Abgtract  X-ray diff raction technique, pit aperture observing technique, polarized light microscope technique and near infrared



1686 29

gpectrum technique were used separately to test the wood microfibril angle of Chinese fir, and the results were as follows: For
theidentical tree of Chinesefir, the average microfibril angle obtained by the polarized light microscope technique was the big-
gest , followed by those obtained by X-ray diff raction technique, and then by polarized light microscope technique, but the differ-
ence in the average microfibril angle was not significant. For the different annual rings, the microfibril angle obtained by X-ray
diff raction technique became the biggest after the 20th annua ring, the fluctuation of the microfibril angle got by the pit aperture
observing technique were big, but the fluctuation got by the polarized light microscope technique wasjust the reverse. The meas
urement val ue curves got by the three techniques werefitted well , and the difference in the average microfibril angle was not sg-
nificant between different annual rings. For the microfibril angle of the same annual ring, the difference between the maximum
and the minimum val ue tested by the polarized light microscope technique was less than 4° , but the difference tested by the pit
aperture observing technique achieved 21 53° , and the standard deviation achieved 4 75. The near infrared spectrum and the X-
ray diff raction techniques were al called nondestructive testing techniques. The model set up by the two techniques was very
good because of its high prediction and repeatability , and the model was also good for online analysis. The R of calibration mod-
el and tested model achieved 0. 81 and Q. 75 respectively ,and the standard error of calibration and prediction were 1L 79 and 2 02
respectively. In addition, the near infrared spectrum technique could be also used with the other three techniques to predict the
wood microfibril angle, showing the superiority of the near infrared spectrum technique. Meanwhile, the advantages and short-
comings were anayzed for the four kinds of measurement techniques.

Keywords X-ray diffraction; Polarized light microscope; Pit aperture observing technique; Near infrared spectrum;
Wood microfibril angle

* Corresponding author (Received May 5, 2008 ; accepted Aug. 20, 2008)

( 1660 )

13-17 2009 Materia s Research Society Sring Meeting,

San Francisco, CA ;

Contact : Materials Research Society , 506 Keystone Drive, Warrendale, PA 15086-7573; Tel. (724) 779-3003 ,Fax: (724) 77%
8313;

Email : info @mrs.org

Web ste: http://www. mrs.org/ s mrg index. agp

13-17 SPIE Defense, Security, and Sensing 2009 ,

Orlando, FL ;

Contact : SPIE, P.O. Box 10, Belingham, WA 98227-0010; Tel. (360) 676-3290, or (888) 504-8171, Fax: (360) 647-1445;
Email : meetinginfo @SPIE. org

Web ste: http:// spie.org/ defense security- sensing. xml

19-23 Third International Congress on Operando Soectroscopy (Operando- ) : Recent Developments and Future Perspectivesin
Sectroscopy of Working Catalysts,

Rostock- Warnemiinde, Germany ;

Contact : Secretariat: Operando  , Leibniz Institut fur Katalyse, an der Universitat Rostock , Albert-Einstein-Strae 29 a, D-
18059 Rostock , Germany; Tel. 49 (0) 381 1281 169, Fax: 49 (0) 381 1281 51169;

E mail : operando @catalyss. de

Web gte: http://www. catalys s. de/ operando

26-30 Fourier Trandorm Spectroscopy Meeting,
Vancouver , British Columbia, Canada;
Contact : OSA Customer Services, Tel. (202) 416-1907, Fax: (202) 416-1096;
E mail : custserv @sa.org
Web ste: http:// www.osa.org/ meetings topicalmeetings FTS
( 1701 )



