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Application of Imaging Spectroscopy in Wood Modification Research
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Abstract: Wood modification is an efficient approach to improve wood properties and function wood.
The main research topics of wood modification include the types of modifiers, optimization of the
modification process, and investigation of modifying mechanism, which all depend on the advanced
characterization and analysis techniques. Imaging spectrometry which is combining a spectrometer with
an optical microscope, provides insights of chemical compositions in context with microstructure at the
micrometer level, particularly the micro-mechanical properties. It has become an important tool for wood
characterization. In this review, the application of imaging spectrometry techniques on wood
modification are summarized, mainly including infrared microspectroscopy, Raman microspectroscopy,
and confocal laser scanning microscopy. Additionally, the existing problems of the imaging spectrometry
techniques used for wood modification are presented, as well as the potential development are outlooked.
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Tab.1 Comparison of the principal characteristics of

infrared and Raman microspectroscopy
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Fig.2 Raman imaging of heartwood of Scots pine



4 AMt R EEA

ERRE

Ermeydan 5558 FH #7265 SR AR 4 1
RO XN MR B (Poly (ethylene glycol)
diacrylate, PEGDA) SUIPEFIFEAM I 54 IRAS
WE 3 FR. BTLEEE 1 721 em™'4b 45 PEGDA
REWMAARENE S (EZET PEGDA H i
A, WO 1 721 em T XK IR H 2 A S AR RS

£ PEGDA ZEEW 43 A S, RIS AL
AT RMA MR, & REVEIE 2R M 40 BE
(KE3d), #E7~ 7T PEGDA ci i sl 755K
LIHSHEARM I T, R L2 U ) B
SRAF T M FRAE 22 /N Wtk AT 41 B 45 48 P ) 23 A it 2
(K 3e. 3) M,

f (4% —ARE — KXW

600 800 1000 1200 1400 1600

W /em™!

—

1800

12 16 20 24 28 32 36 40
1L & /um

0 4 8

a A AR B A M A7 PEGDA P 14 A M 84 & St 1% th % ;b~d 20 A 4 A F 7 4 % (1 350~1 390 cm ™) A i % (1 560~1 610 cm ™)
#1 PEGDA % & 47 (1 695~1 725 cm™ ) 893 2 B R "9 e A R K L R EAM W1 8 03 B
fEAECEFNECEARENTERT ARERRRLFNLECTBEL Ll &,

El3 PEGDA\RE MG ARMBIR SNk
Fig.3 Raman spectra of PEGDA and polystyrene modified and control wood

LUE RIS, ARM A A R s R R it —
AN, L R AR A X AL S R K
EREAUE RS, AUEAE S B BEE 5
MIESILR, WO XA AL 220 A g B
FERNE, KGN T AE R B R AR R 1) 2 (8] 2y A
MOGTEAS BRI . vt —eon il Sk b Py
AN TR e i R, R, TR
R TN UID8 5 % s e P i BU B Y B S
A R A Y 8 8] 1) 1 U B [ R, AT
i 58 PR FRILE AR 20 B v ) o AR

3 HAHAREEMBRIEEA

ARMAE SN RTR] WG T ] 7 A5k
LIRS W S0 e P e 58 -3/ b NDib= L Ml 0] BNy
ASHFEDD PGS . BRSESE R ald I) E JX e
o R IERE, AT AR MR R E . KRR
ZERY RN A o o TR AN e R, AT SR

AR LR AL I8 R AE . — SEAM e P 77 e R
B, RS ARM AW T EA A
[F) RO B K, Rl eyl g 5 ' S A AR e A
AR AR TS AT RAE S Hr

PO R E B HS1E (confocal laser scanning
microscope, CLSMD J& 7E 2¢ i i 5 J il b i
BOtHMEE, PIEOGE BRI, B 6E
EHAL S I ET FLILPE IR AETT 20, X RE S AT I =
A, LI =GR, TR EERE A 2 A S
B, CLSM BORFEAM B U i B 2 80 %
I8 . 7EREEE B O E AR M B S, Thygesen
EE MM IR A (Pinus sylvestris)  HIHTE T A
R, BREER G RA 20 R B TARBER &
BEREZMXE: R ETELEEAN
(Populus tomentosa) &I, K EE M 5 75 41 fg BE |
o Te) = RN 20 B o S5 o Ao Ak, CLSM T H
TR G SO E AT A A 7, Be N B L R AR



5 6 1

HER WA SRR BORTEANS SO BIF 7 S0 L FH i Je 5

e T B85 i E AT M G R N B o A, B 4 B oRPT
DONG You-ming ZEBPVE M HER B A TEAWY
(Populus tomentosa ) " H| A} CLSM 1B B #4777

5074y

A 0B 4 Al Ky AR TR AT A 4 R o BE 4 s C AR D

FERM AT, KB LHLATEY) T E AL
TR AN . HEEEAN LN, B HEN T4
HEE .

1 7| o B R R TR AT A 2 SR AR 9

B €, # Sk O MR A RE AR AT AT £F 48 41 Fl o SR 41 B B A5 B,
El4 1+t CLSME%
Fig4 CLSM images of untreated and furfurylated bamboo

IXEERFFER W], CLSM 1ERAEHAT ROGRER)
SSOVE FRAE BSOVE AR A TR 2 8] 0 A B A E LS
XF A PR PR R ROV AR, IR R R
5 2R 9 G R R AR b X 70 AR 4 i 5 4 5 Sk
7, AEASRE 7> B 4 A B P TR A8 23 AT

4 HEMERGREAR
4.1 BIODGIEBREUR

KRR BOE I S B &, TR RS
TG BRI, W RAEAR 5 o3 () 25 18] 43 At
EARFMEY, KERE Sl T, RABGRNE
HMUSCRE FT, R R A SR AR G SR R AE R
Ey YN TR

Xf L8 B SR AR RE ) ) et gR], ]
FHR A 1 il 3R 1E . Kielmann Z5BUR B 45 406
W B URAR BRI 1 R W A IR R B et E
A (Fraxinus excelsior) « B (Fagus sylvatica)
FIMA  (Acer platanoides) , F.75[8] 73 HF% N 0.25
pm x 0.25 wm, 553K B 78 M () 2 s o 4
o, JEREE IE NG B RN EE LR L, H el T RS
PR IE AN S B AN TE], LR AR 2 18] ) 3 i
ATAEAEZE Fs RN, TR, ik
P ) e R e K (240 nm), AT R50kE o A i
M55 (270~280 nm) [+ . Ehmcke 555>}
T BRS Ti CSCEE AR 1R 28 A 0 T S TR R AR i3 AT
THEIL, R IUBRBER IR B8 0% 38 5 ACH (1) 48 SR i
e/, fEMEZEES ERe, HKESE (E52,

1117 388 32 50F B SOV AR A iR B 2R A D 1 B
BRFIE (B 5b), AL E5H R SCmRRe v A A
FE45 JES 1 S A Jf B A M AN = R AR A A, T 4 i e
RANE LA 2 AR AR RS A A 1 B A

a REAT ;b Z1L 21 REAT.
5 RERRBECUIMERSTMAARM BV RN TE R G

Fig. 5 UV microscopic scanning profiles of furfurylated

Pinus radiata

5 CLSM &AL, HAMGIE g R e b+ 2
A7 5 AR SR 8 0 SO SRR AR R Y R ALE 20 A
BA — & R R . 7 ok 77 5 R BT 3R R
KL, MEE5ARRREZTES, MEURGSH K
s



6 AMt R EEA

ERRE

42 EHEIESAEEAR

G S & — PR T BRI S BT
—RBIRAE T E R, BARIE . ToH AR A,
T OB REVE T (200~2 500 nm),  BEGE [F I H.
PR AL SR T SUHIE R RS R
G TS AR AR AE B A BE . A
FRARI T I S SR A R

AR, GRS R R AR W B T AR R
SN, WOARM AR E . MR ARk
FEFIEEFT IR Bk A AR B, HE, il
BSR4 AR T e MR I R AE IS b TR R B B

Via-Spect Il
Mrverwectd Sorviey Seter

0 eWPG/%> 15
Il .

I ARGy i

BRZ AT R o AT DL R R B R Awais S5
AL 20 Ab e e 0 B AR RAE LB AL AR K, 46
B ER I HTEOR, R LA v R AE I 5 5 4]
AR N, LA R AL Tk AR 2 T 1 2 3 2> A1
WA, IR DUE A EEE A 0 o K A LR AE S b
W 6 . s o w6 R 2 B i HE R 1
Mikeld <513 i 3T 21 41 v 't 35 AR AL 2O 1
BRI T RMMBEM K AR, 51%45%
PREGEMLG, 8 5 AER L R AE AL AS 7] 45 44 Hh 1
R

Low e Acelylation» High

El6 CZBEtAMTRESNLIERGRARIERSE
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