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~~~~~ On the Structure of Cellulose Crystal Transformation
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ABSTRACT

The crystal transformation from cellulose I to cellulose 11 during alkaline swelling of waste wood.
which has been used for cultivating oak mushroom(Cortinellus edodes (Berk.! Ito et Imai). was inves-
tigated and compared to that of normal wood by a series of X-ray diffraction analysis

When the sapwood of cultivated wood was treated with 20% NaOH solution for 2 hours. the cel-
lulose 1 can be easily transformed into Na-cellulose [ than normal wood or heartwood of cultivated
wood. Certainly. the formation of Na-celulose Tin wood is proportional to alkali swelling duration.
and the formation of cultivated sapwood was faster than that of the other woods.

Cellulose [ in the sapwood of cultivated wood was easily transformed into cellulose 1l during mer-
cerization. but the sapwood of normal wood and the heartwood of cultivated wood hardly converted
to cellulose 1I. Namely. most of Na-cellulose [ in normal wood can be reconverted to cellulose I in
the process of washing and drying.

Therefore. it can be concluded from this study that in cell wall lignin and hemicellulose can pre-
vent the alkaline swelling of cellulose in wood and the transformation from cellulose I to cellulose I1
as well.

Keywords © Cellulose L. cellulose [I. mercerization. cultivated wood. X-ray diffraction

144 19944 119 849 Received November 8. 1094 )
B ool &Y 1093905 Ko #ha ehpdaRgnie] Alslo ¢ Ayl

* 2 7hidiak 3l College of Forestry. Kangwon National University, Chuncheon 200-701, Korea

-1 -



1. ¥

|

AR MER 210 fhiEE T visE A
e F%32 719 ¥ (conformation). £A432 &
(chain conformatlon). A 2] FdiE (packing).
LAY An £ dYe Av], AEY Fe AH K
1B, ARENGAE) R EGRIS] HEE. VRYdY &5
AR o2 s s violA2nHdae] dg 5
3} TAM 2ol mhE FriREES] 2ol E cellulose T/
AN cellulose 1175 22) #4456 ol7h) & Fo = Yzhgrt
o}l vigl 4 A& wHAstr] Y&t A3t Algs 3 9
i 2 FME cellulose [ 2} cellulose IT# 9o F
ke Al Exiie g2 x| FAle gRso 4
g5l 24 24 A+=E3z dd. Nishmura®h Sarko
(1987), Okano%} Sarko (1984, 1985)+ &Z¢e] &
Aol A Exie] WA} @bt e 2ridd g v
Eldict e #4381 2oy Hayashi 5 (1973
1976, 1987, 1989 > KAl A ERLHle] ol B
o BrldAg Jepddn $gsln ok w4
Fink (1982, 1985)¥ Hayashi %(1973. 1976)2
o gtzielol oM AAE Na-celluloseoll & cel-
lulose I 3 74 &iQl F-ro] EAgcty Baskn Ut
T8 Revol# Goring(1981)2 &#e] Ao} 2 &
A Agr oo W E JFsle glade] 4w B&
< dalsle] Ao HelE waddoin Busta Y.
Murase 5(1988)& glado] dzdejol] 2l K4 4
2920 HRE Aashes Ho| ohiet HER e~ ¥4
H ujzle] AslE weigid s Haskn o
A<, Kim (1989, 1990, 1991, 199'3)° el
g 7)ol FAE Na-celluloses S22 @0l 2
) BeAs RS 2 7] Wil cellulose |
ol 4 ol ¢hd3] e Na-cellulose |
& cellulose I #} 57?’37‘*0]3}1 AE3 1 o] 4Ee

A229 20 7194 & Brldy FAle oty Wiyt
AEL Jel7] olglf Aoz Y=ot
witd B mFolMEs 254 4820 0 F2E ol

gzl FAlo Ui*ii}(melcenzatlon)ﬂ}*é dre] A
g2 oro] A% @UM Z ubsl7] 98 A shE
R el IDEHE ol &3l A ARSI

2. M¥ 5

2T R

AT (Quercus mongolia Fisc) S AT (4 -
72 1994)) M 9} o) thge) 202 Aol ALE3H
E}.

) BdAe] MAA

2) EoHA FFHEF 5ide] Aatsle] AriE s A
(o]3t AT e WAl

3) d71EF 343F =4l A E A(FEHTFT F 8%
ol Aatg A, oldt EEB} B) 4 A4 A

AlEAE Awatel o3 Al830e] 2AHE Fol7] Yot
o 100kg/eme] 48 E 7beld FA(RKIE) 49 lmm.
PE(THE) # 10mm, ZoHL¥HED # 20mmel #KE
W& Az vix gl Alg e Al Fre] 2712 A
zhslo] ALESIET) AlRe] &L 15+2% 2 31

g

r

B d¥dye arg (4

ERIE A}B_a} o}

2. 2.2 HAE B XS EAY

. 19949 THLE AR 2

%l *ﬂ% H2 Aol Na- cellulose[ o] FAE A8t
7} 98ked 20%¢ NaOHF&d] A &oir 247 1
147 Halsta, Alge Hz2g “‘71 sled 27 lmm
o] felgaete] Yol XA 31H& dAlsieict

wa zb Alae Bdzdel 1 e‘ 59, 1093 914

3t Helste] 1% 2o F8AY T FRFL #4381
31 d2alA AazAA XHEE F3 AMeRlch

JHER A EE

3.1 Na-cellulose 12| 84

2% 12 F3Ae B3NS 20% NaOH =84 2
AlZE HElg & #97 XA Aoy, (A e
cellulose I @ Na-cellulose 1 &} 23] &7 Zasln
BEAQ(R) v+ Na-cellulose [2] ZATo] Exlgle A&
o & o O¥ 2& 7 AlRE 1Y Melshe] i
XA g3z EM 2% Na-cellulose [ ¥H8 BolF3
t},

3714 Na-cellulose 1 2} 841 F Rt 25
oA waA dojube WE & & dud R fad
5 EAA L o] FAHEAC] g o RFEjo] F
Fo] Zulsln wpelr] dFe]ggdo] MR £o
A A% 5+ 7 wiEez AztEch el AE
2OE T HEE thh =AW AT Majo] o)
Na-cellulose 1 && td3] Hejd& <4 & 2t

.



Fig. 1 X-ray diffraction diagrams of the sap-

woods of Quercus monglica FiscH. . mer-

cerized with 20% sodium hydroxide
solution for 2 hours.
Notes ' A normal wood |

B cultivated wood for 5 vears .

Fig.2 X-ray diffraction diagrams of the sap-
woods of Quercus mongolica TFiscH. .
cerized with 20% sodium hydroxide
solution for 1 day.

mer-
Notes: A normal wood .
B cultivated wood for 5 years .
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Fig. 3 X-
woods of Quercus mongolica FiscH.
Notes:

ray diffraction diagrams of the sap-

A normal wood .
3! normal wood mercerized for 1day.

C: normal wood mercerized for 10 days.
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Fig. 4 X-ray diffraction diagrams of mercerized
sapwood of Quercus mongolica TFiscH..
cultivated for 5 years.

Mercerization time ' A 1 1 day. B:5 days .
C:10days.

Fig.6 X-ray diffraction diagrams of mercerized
heartwood of Quercus mongolica FiscH. .
cultivated for 5 years.

Mercerization time @ A: 1 day. B: 5 days .
C: 10 days.
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Fig. & Equatorial intensity profiles of the x-ray
diagrams in Fig 4.
Notes : A untreated wood. B : 1 day.
C:5days . D:10days.

olth of7IM daAlel cellulose | & =43} H]o)) #
of Jakg W] e A S A gEgs) ¢ £ ek 1
82 5B #HARE 1€(A), 54(B) 2 1087t
wAzg Alge] XM HEE el Aot} "a"JQ
zelof} olajA] WA A9l cellulose [ & A3
A Ag2eAg Halslg H|AIRE Bvlol) e
€ A9 glol vEY Mgz 9~ |UEE HoFq
q‘

B mA A o3 A3 HWEE micro-
densnometry*?} ANE a7 99 JeRTh 71 X

—d -



Intensity

Fig.7 Equatorial intensity profiles of X-ray
diagram in Fig 6.

Notes : A untreated wood, B: 1 day,
C:5days. D:10days
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Fig.8 X-ray diffraction diagrams of mercerized
sapwood of Quercus mongolica Fiscn.
cultivated for 8 years.

Mercerization time : A: 1 day. B : 5 days
C: 10 days.
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Fig.9 Equatorial intensity profiles of X-ray
diagram in Fig 8.
Notes ;| A’ untreated wood, B: 1 day.
¢ 5days and D 10 days.
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Fig. 10 X-ray diffraction diagrams of mercerized
heartwood of Quercus mongolica Fisch. .
cultivated for 8 years.

Mercerization time : A: 1 day. B: 5 days.
C: 10 days.
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