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Drying Characteristics of Betula costata Disk Pretreated with PEG400

YANG Liang-qing' , LIU Yi-xing®, CAI Ying-chun’
(1. Heilongjiang Institute of Wood Science, Harbin, Heilongjiang 150081, China;2. Key Laboratory of Bio-based Material Science
and Technology of Ministry of Education, Northeast Forestry University . Harbin, Heilongjiang 150040, China)

Abstract : In order to expand the application extent of the woods with low quality, and to promote their eco-
nomic values,one of the effective ways is to process them into disk-shaped timber (DST). However,DST is
easy to be cracked during drying. To solve the problem, a solution called PEG400 was applied for the pre-
treatment before making the Betula costata DST. The influences of the pretreatment on the drying charac-
teristics of B. costata DST were examined. The mechanism of preventing the occurrence of the cracking
was discussed. The results showed that drying quality of pretreated DST with a thickness of 40 mm was
satisfactory. The adaptability for the drying conditions was promoted after the pretreatment. The pretreat-
ment significantly affected radial moisture content gradient. To diminish D-value of shrinkage coefficient
between radial and tangential direction was the major function of restraining cracking by PEG400.
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Table 1 Drying schedule
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Fig. 1 Schematic of saw cutting in disk radial direction

2 HEREHRM

21 AIRFERERESH

PEGA400 Tl gb BLPUHE B £+ 5 75 % e T8 b (9
ZUIR) RS, G 45 S W], PEG400 HiAbFE7E 40 mm
JEEARAE B A 1 o M R T 8 2% R T i o [ 7Y
TR 2] M, XFAbBE 3.6.12 h Al 24 h Ay 5 5% 0t
FERE LG TR R I i TR B UE T TAL B 6,12
h il 24 b iy [ 45 35 PR A5 A A T T i, C B
B, TALEE 3 h i B TR R R E AR 2R
AL LR 1~2 em, 98 1 mm 2245,
AR T 1 FEME T R AT 1982 0 [5E] 48% 19T 4 38 [ LA
AMET 6 h B Y TR A AR R A ] Ak B
[i) 5 H . I 4

FE X AR B 1 0 A 3 v, — e Kb 325 5| R R A
A iy A5 4k PEG400 4b B 5 48 F B2 IR dn it . % Bd
T 5 AR AL BER 5 % B, R PEG AL B R KM
W B 78 RS o (L 3 00 el A AUARE B g A X300 B A Y L &8¢
FHUEE S 35 BT . 3 R ARUME A A BB A T 0 S G A R
{6,725 4 3R B L Pt PEG400 Ab 3 85 5 5 ) Bl AE
(5] 53 A 1AL %) S SO AR R e UL



5 430

FRSEIE 4 PEGA00 FUAb 31 HE I ST 454 B 5 155

22 TFHRBZE5TRER

& 2 % PEG400 kb ¥R 12 h #RHE R 4% 5 oK b B3
BIEEAESR | T BB ME T Tt 2L 10 ol R K
AP RT 0, A 385 58] 85 7) 5 7K R R B X 5 PEG400
Xt K 43 1 A U A OCE . b Ak R IR Y K
K78 TUTHEE 10, 4 VAT 2E 46 h, 1M ff A 4b 2E
A5 0 S K R 82 % THR & 9. 6 VoI 75 22 42 h, it
A Ab 3 B TR R R R . T TR BR L Y
R AR A R A TR 9 K R DL R AT 3 R {45 A AH
[7] 5 7K 2R B B Ak B2 (5] 5% 1) T 1 2 o A BE A Ak 3 ) 2
PR b R ot Ak B (B 98 04 T R B AT R F R A
PR L R W] PEG400 19 4778 X A M N 7K 53 189 % 3l
FEA T — s WP ARE . SR HE B, i F PEG400
T MRS K B 5K 0 FE AR 1
55 » PR HEXE AR A 7K 43 B8 3l B 1Y 52 ) 3 2 5 K
AR HORA E A K, PR R PEG 7l 5ARME
Z% W A 38 ok SUHESS A AH EL WGBTS DT AR A Tl B
T AN REE K SUAL b B B A BIAR M gLt il
K 53 7% 2y 3 38 A2 /N el s B 5L BEASK 4 T Sl .

EZ T HE L HETT o oA A B3 (5] 3% - 35 F I i R Oy
1.72% « h ', PEG400 4b ¥ 12 h [5] % F 3 1 4 3k
RHL48% « b B AR TR A BB &, 7E TR
wNAHFIABE ST R AL BEAS K 0 %8 Bh i K —
1 T AR A L BB R Ab BEAF O K 2R R 0 45 2 i R
DL P S 5 R R B A I Ak 3[R A 5 R Ak
TG 28 15 7K 8 25 {E 3k B e KA, Z )5 T8 T 1 45
Ab SR TR BT IR TR AL E A (B 2) . X 5 R
MK R B HLHI AL B DI OC . FE KA R )2 S
IR T W % 27 4EA S (FSPY LR R0 2 T B
F FSP fi, IR H K EGKESY BALH 0 ZEA
H 7K 2 3 B 2 [R] 52 me 5 R B NI OK 4 Bl L B S
(10 2ok A DUDHE 52 4 el B OB 4 . oA Ak 2R
it A FSP LLUE K 3 %% 8 75 20y 28 A AR 24 7 4 22
i PEG400 XA b 7K 53 8% 8l 169 5% Wil ff 2 T J4
RN T BLAE FSP B T8 R 8 TR
PG, KbBEAE KR DEA FSP LIN G - K2 F 5 8h
5 A I 32 R TR 3 AR A 1 52 ) ek 55 5 T I B
TR AR AN Sk R TR A BURE L DA BT R S Ak B
TR R S TR M AN E . U] PEG400 Hil
bR XK A3 5% Wi 32 2 Rk AR AR H KB Sh B B
X4 E KB B i S i /N

B2 R TS ME TR . PEGA00 Kb B 1 AR HE
(] 5% T AR A R4 0 1 8 B R S A R Ak B 1
X BRJE] A A B I 1000 22 A . S A B 25 X R B N

—O— A EI2hE £ TR ik —— R AbHE R A T AR dh %
—— PRV BE
- oD - AL EEM TR

- - - R
S RACETREE

— — - — — “— 0.0
2 6 10 14 20 25 29 34 38 42 46
T 5 i [7)/h
2 PEG100 e EEZERAEEE
FREES FRER
Fig. 2 Drying curve and drying rate of tree disks

and non-treated PEG400

b= 7 a8 A I (ERER ol = 90 I R o S R U By
D7 R SRR T R T T R A A SRR T R BT
o S L Al R N S B A AR TR (U P F R o P
PRAE T8 T 4
23 MAENENEZETRSEEME

e 2 S AR A 38 (5 % AN [ i Ak 2R B[R] (6,12, 24
h) b FRIE BEAE 46 h TR ETE 9 T8 S 8O R
(WPG) , AbFRE} ] J2 5% 1 PEG400 #F A i Y 5 %
K25, Bl A ST R] 09 SE 4, PEG400 i A &t 5238 20
s AR R ER WA GR 2D, BT
B 55900 & K B8R AR M N K53 5 PEG400 #1745
GRBI RS B L B 25 A B [A) B K PEGA400 3 A &
B AR E KR 2 I T B, 2 T T S 5
HA A6 . W KM E g8 s,
PEG400 78 A b S 48 & bR Wi b 5 3B 58, 3 0 &
B BAL EME SR B AN B A
Bt L 28T B L K o0 B PR R R DR e B Ak 3 (B T
PR E A 3 TR SR N RIS 0L, A4
JE E A [A) T J 2 AR R MR ), A A T K [
B LR S R TR SR R
*2 gEMEXNELEFRESHREERWPC)HMEIE

Table 2 Experimental data of disk drying parameter

and WPG in different processing time

ARBRRFE] O RrEKER PR KEKR R
/h /% /% /% /%
0 82.55 1.63 7.61 0.00
6 80. 78 1.56 8.77 9.26
12 78. 67 1.48 10. 42 13.71
24 72.26 1.28 13.23 21.01
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Table 3 Layered MC of treated and untreated disk

in radial direction %
Ak ¥ B E 3 2 1 ¥y {H
A 4b PR TRy 9.61  10.61  11.59 10. 60
K2 8. 84 9.49  10.11 9.48
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FORRBEE 0,71 1.88 1.83 1.47
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Table 4 Contrast diagram of drying shrinkage coefficient

for treated and untreated disk

. PEG400 &b Bl KAk B AE
Zm (Yr) 518 (Y1) Fm(Yr) 3% (Yr)
T4 25 0.06 0.113 0.147 0. 250
Yr/Yr 1.88 1.70
Yr—Yg 0. 053 0.103

AR BEAR ] AN — BT 46 2 = B8 £ TR R
(i T PR 0 BT X — B AR A R B IR 4

(R TLART ANE GEEABL R R ) . 75 220 HoA R R 520 R
AT DA DN A b 5% 4% 0] 1A — 80T 48 B 1) T 46 B
ANTESZ 1)) £ ol B 4 7 8 J Oy ) b 7 A T 4 AR T
T4 R AR KNG 52 AR T T 25 SRR R U A OG L 25
(ELHER A, 980 1 A% B K (5 48 TF 24 A T R M K
J2 2 AR R /N 5 5 TR 20 T AR BN X
Ub L ZEG Y AR ST AR R AR T AR 25 RN R A
FFRL fE B e /N, W, Kang!'™ 258 16 TF 5% v 3
5 SR A ) 1) FAR ) b B W BT W B
RO B Bz B A2 1) b o f 5% 1] AR i F AN T 05 4 i
FEAE ) N e T DA IS N 4 AT A
PEGA400 Ab ¥ J5 5% 4% 1] + 45 Z 5022 (6 91 8 F % . X
MARBERT A 5026, I B 45 HE— B E S T b
Iy v e SN A I Y T e R e N e
AR N (R U B R 0 M A AN S T fE LN
FEAR TR A 5 7K A2 1 1 e g ) 16 K b 3 iR AR
Tia] 457 B AR K TP ] 2 06 AR /N, 1 B Ak B S 5% A%
T4 T — B0 B RS2 0 TR AR AR /N S Ak,
Xof [R]85 SR U I AN T R A T M e B A5 AR K ) T
0 71 SR REAS LA FE A B L B T A HR X AR
] T 40 25 S A NAEBEAR TR R AR h A AR . A
1A R s PEGA00 4b 3 5o B AR A% 5% 1] b 46 28 (5
T4 RO 1 22 (8 R AR M 1 g 2 L i ) 4 9
Z400 F EHLH

3 Hik gtk

M PEG400 F5i &b 35 Xof A5 HE B 48 - 4 o3 4k
R AR ) KR K 5% A% ) 4 R BULAS D7 Y R
i AT F5E T PEGA0O Fil kb B AR AE [ 4% 1) T 45 45
P, FEAFHLUT 45

PEGA00 il b ¥ ] & 35 ol 36 HRE [543 T 18 o
R o T Jg () 45 2 T L SR AR R Ak BRI i
AT PG A DX D S, B v T AR [ 48 7 DU

PEGA400 &b B AR 44 P9 7K 53 7 B oh il R B A
B EZ R A FSP DL b, axX 3225 H X R M 0k 1
J7AE SR ek /D BB FE K 43 #% Bl DL R R B Y K
sy HLTA G,

PN 5 b B B 43 2 S OK L iR AR T AR R
B4 Ty TG R 24 A AL R AT BB ST A SR R
PEGA400 &b ¥R AH .00 32 2 75 7K B 3 38 K, 76 0 61
BT 24P B AR 5 32 I ST PP A AL BT T
P IO 75 S 0] 7 T 000 A5 Y, 8 M T g R AR i TR AP
2 RIS A% 1) 406 25 {E 16 186 KN 486 KL phy AR S Ak B
J SEAR ] T 45 R B AR N R AL B AR T T



>

5 430

B se IR 4 . PEGA00 Tl db FARAE 5 55 45 48 PE T 52

157

O 3 38 i A1 ) 159 0 SR ) 2 BEALA

£ 3Lk

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

W5 ER . ARUATE T 5% T Ak 2 K T4 R PE A 5 LD W R 15« AR b Ak
K2 .2011:1-2.
KUBLER H. Growth stresses in trees and related wood prop-
erties[ ] |. Forestry Abstracts,1987,10:74-107.
LEE N H,HAYASHI K, JUNG H S. Effect of radio-frequen-
cy/vacuum drying and mechanical press-drying on shrinkage
and checking of walnut log cross sections[ J]. Forest Products,
1998,48.73-79.
LI C Y,LEE N H. Effect of external compressive load on tan-
gential strain behavior in Japanese larch log cross sections dur-
ing radio-frequency/vacuum drying[ J]. Journal of Wood Sci-
ence,2007,53:291-295.
KANG W, LEE N H. Mathematical models to predict drying
deformation and stress due to the differential shrinkage within
a tree disk with radial variations[J]. Wood Science Technolo-
gy,2002,36:463-476.
STAMM A J. Factors affecting the bulking and dimensional
stabilization of wood with polyethylene glycols[J]. Forest Prod
J.1964,14(9) :403-408.
YAMAGUCHI T,ISHIMARU Y, URAKAMI H. Effect of
temperature on dimensional stability of wood with polyethylene
glycol. 1. Bulking effect[ J]. Journal of the Japan Wood Re-
search Society,1999,45(6) : 434-440.
PERSENAIRE O, ALEXANDRE M., DEGéE P, et al. End-
grained wood -polyurethane composites,2: Dimensional stabili-
ty and mechanical properties[ ] ]. Macromolecular Materials and
Engineering,2004,289(10) : 903-909.
BRI, EE W] R AN G R R 4 TR SR B T 5
(I, EE T Aol B4, 1995(1) 1 44-47.
MR R ARAR . R O R R R M RS R e R LT . &
A K 225, 1993,20(4) £ 353-358.
LI X L,YUE C Y. An experimental study of the dimensional
stability of wood treated with polyethylene glycols [J]. Jour-
nal of Anhui Agricultural University, 1993,20(4):353-358.
(in Chinese)
TR RO ZFERAM IR T RESAMTFRLT]. ™
MK BEAF R . 1985(3) :51-60.

(12]

[13]

[14]

[16]

[17]

[18]

YIN S C. A study on polyethylene glycol treatment of wood
Il A test on preserving ancient wood[ J]. Journal of Nanjing
Tinstitute of Forestry,1985(3):51-60. (in Chinese)

L R T S L A R L TR M S A AR AR G e A R
# BRAELT]. AR BE42,2012,48(9) :120-126.

XIE C,LIU Z M,WU P,et al. Preparation and characterization of
polyethylene glycol wood composite phase change materials[ ] ].
Scientia Silvae Sinicae,2012,48(9):120-126. (in Chinese)

A S L TR A, BRIEAR. VR RS AR TR I AR B 45 G OK BT HK
FRBLT]. F ROl R 22 40 AR 22 R, 2008, 32(4) + 6-10.
ZHAN J F,GU J Y,.CAI Y C. Bound water diffusion coeffi-
cient of larch timber during drying process[J]. Journal of
Nanjing Forestry University: Natural Sciences Edition, 2008,
32(4):6-10. (in Chinese)

BB e A N v R R S RO R S K=l RS € 1
B 32 AR R ) BT 5T LT 1. Mol B2 . 2005, 41 (5) : 106+
109.

WU H Y, YUE B,SHEN Q. Absorption of liquids in capillary
and non-capillary of wood and the effects of liquid properties
[J]. Scientia Silvae Sinicae, 2005, 41 (5):106-109. (in Chi-
nese)

e L AR A, SCURHET. PR T R o AR MR S TR I LT .
At MOl K 22244k, 2005,33(4) :25-28.

ZHAN ] F,GU J Y, Al M Y. Transverse drying stress of
white birch wood during drying[J]. Journal of Northeast For-
estry University,2005.,33(4) :25-28. (in Chinese)
2SR BRI AL L TR Y L 4L 2.5 em HEAKR M AR B R B TR
BT ] b bk B 241, 2001, 16(2) :91-92.
LIZQ.QIUZ C,LETY F,et al. A new rapid drying technique
for 2. 5 em-thick Birch floor planks[ J]. Journal of Northwest For-
estry University,2001,16(2) :91-92. (in Chinese)

KANG W, LEE N H. Relationship between radial variations
in shrinkage and drying defects of tree disks [J]. Journal of
Wood Science,2004,50:209-216.

VIR FEARHT L BT A OR B HERR A TR AT e LT ] v
JE MR B 24, 2012,27(6) :168-173.

DIAO H L, TANG J X, TANG X M,et al. The drying inter
mediate test research of sawn timber of Mytilaria laosensis
[J]. Journal of Northwest Forestry University,2012,27(6)
168-173. (in Chinese)





