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Takesi SADoH : Studies on the relations between physical properties and

chemical components of wood.

——On the hygroscopicities

of delignified wood.

KB OW IS NGE T & v v — 2 DS DO KRS HEURIRS T
DT DN,

Fukrn—ANbATra —ARRETLHI LK

NXIIA T 2 a—RTDWTH,

LT EDOREOWIEN M T 5 2 LD, 55 XU
2 2o — R RO UITES 5P, A~ & 2w

Lo o
k%

v — 2 IERT UK O TC D D Motz B
TE%F CIo o S LT XU, ~ kv —RlEE
o — 2 BRI C B D, TS ORUNS,

HOPMEE LITE-BT D

Runken®, CHRISTENSEN® &

UGB 148.

ChICRLTY v = oW,
L2,

< SAEcHTL-

F 72, llE

wa®, SeBorRGD, JuNxER® I

Runksn®, Curisranszy® S5 Lo CTHA DY) 7=
T WIS XAV T W D, W D i S A

foihTwnn, Wioo 5% RE TOREEE
B2 RORT, SO DY v = LR DRI
k0T, Flpor Wil iRd B o His L e
oD, —RHS, RMAOBK(C &%, 72k
MUCHREL, =il UCHIEL 728500
)= e (IR =, BT v e =T Y

Table 1 Hygroscopicity of hemicellulose. (% in round numbers. at 75% RH)

References

Kinds of "hemicelluloses VMéiVStL;re Vrregéin-
Beech (Eur.) 29. —32. (C))
Eucalyptus 24.5—28.5 )
Beech (Jap.) 24.0—29.0 2, 3
Hardwoods (7 sp.) @Y)
Xylan fraction 17.5—-21.0
Uronic anhyd. fraction 36.5—44.5

Table 2 Hygroscopicity of lignins.

Ki;ld of lign;n Si)ecie;s
Cu-oxam Spruce
Cu-oxam & H.SO; Spruce
KrLAsON Eucalyptus
Dioxane Spruce
Dioxane Spruce
Methanol Eucalyptus
Brauns Spruce
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Fig. 1 Adsorption isotherms of water on wood
and lignin (at 20°C). %
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Fig. 2 Relations between weight loss and lignin
content measured with 72%; H.SO, of de-
lignified wood.
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Fig. 3 Relations between weight loss and mois-
ture regain at 75.5% RH and 25°C of
delignified wood.

Open circles : delignified with NaClO, slon. at

75°C.
Solid circles : delignified with ClO; soln. at
20°C.
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Fig. 4 Relations between lignin content measured
with 72% H.SO, and moisture regain at
75.5% RH and 25°C of delignified wood.

Symbols : same as Fig. 3.
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Fig. 5 Relations between weight loss and content of, and
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moisture regain at 75.5% RH and 25°C owing to

each components in delignified wood.
* Based on original wood.
**  Circles : observed.
E : owing to carbohydrates.

:owing to lignin (Lpesn, Lasor : using the values of
methanol lignin® and dioxane lignin%® respectively.

DL : owing to degraded lignin (?).

= VI HB U TRIBEOEVE L E X TR T
L., TOXS BRI >TERY &= ORIEHES
B E XD EMET L 14~16g/100g Tho o —
2 & [RIRRE O WA 7R,

UER) V= ORBRELTA L )~ Y 7=
OB LD, Y =y, BIZEs A F
V=il bl MBEAM ORIER GHE
i) 13 13.3% &7h, FEAMH L OFITITKEL
LT, AMADRIFDHIF I RG5> R
FERREL LS, V= 0RERELTEDEEA
WHEMNT, RRV Y=, U= e Anitrn—2
bawy, 2By 7= oW, kgt onwci
BEMSARERE LTS,

II Ry J=VEEOREMICRF
TEREAEORE

TrE— A, AT o~ REREEREE ) SR

7o IRSOEEY T AU HIETER
R A
(2 £ B 5 R

oy

oA 2 6 [ITRT., ZK
P EWFROEENT I T, KRR
1B BEGE U 723t ORI May VX, 24  ——>
NV CEBEBEEG L 7R OB E My, A<
moTn, 2 e M Qb L, M
AFEARE 2 e b QDI INE L, AMafE» iy »
= ULERHC B W T L QDOITRE L e b,
Em—2Z, ~NItro—2a0kSiBETE, JE
KEEIRIT ORI 7203 TEW D 5K D X5 7 KERIL T
N LBMBEOKRE VTR EIND & SBHEL -
Sy FRMOKBRILEIMITOC R T AT S D,
FUT, KT 5 & 2 KERILRI Y T
YEIIL S 2B PV CHX DR X OSSR L,
VWb D MPULBIR T IRT. Ui o TPz X0
TR IR+ 5. 77 kimb & B2eo CHIE
LWAESBIE L 2w, 2, S3FKETEIBEL S
SATBIRTRZEIRL, S OICIFmMERIACRIRL
To RRITEA SRR TR U A TR Y
RGIEL 5 5.

INLOZ L XDQ OffiIATULORE 2K b3 —



118 By 7 = Koot

Table 3 Samples for Exp. II.

Welght ngnm

Sample Treatment loss content
B ROERGON
I None — 21.3
I 0.3% ClO; soln., 20°C 5 hrs. 0.5 17.0
I 0.3% ClO;soln., 20°C 24 hrs. 4.0 13.5
N  NaClO, soln., 75°C 5 hrs. 21.0 0.7
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Fig. 6 Variation with drying process of moisture
regain at 75.5% RH and 20°C of original
and delignified wood.

M,, : drying after replacing water with organic
liquids.
M,, : drying from swollen state directly.
Q 1 (Mor—Mugd/ Mor.

SO L 1%, ATULESN R~ X5 25T
O IEEE RSB T 5 KBRIEDO B Ol SO FETITIE
W4 %o EZE2UE, WLIEEAM TS W Thhe®
rr—2 AL —R, AT —AD
L LI TEET H DO TH L5, Q OfHITIEF
L FhuEe oy, Lnl, dotrvn—20Q
OIPMELIIAM O QO X D KX \VWZ &%, FlY 7
= PO BT QA2 AR RIS % & 2 HR
AT, KD 2 v m — 2, AT kv — ADIKIT
ﬂT5%@W$HtWD~Z$®%h%®¥ﬁ&%t
Lo LARTLOTHS, FICIHERTICHT D

MPEELC RIE T~ T e v — 2ORHD, ) 7=
e AR Au = ARGTONRBEY B XD L,
AT va—2ADORUKERY V=l X0 THD
TR ST, AR ClaoRREIC {2
AT TIsh, BY Y= MU X0 kR 2 [
L, MEUERIROREE 70 5 & R R E S
F-HINT 5 EEL D LU TDH D

IIT #& E

KM S = BBRIT L ERBROFEDLZ
1Y Z = s AR L TRBECZ LS E KD
WHRIATE XN LD TH L, ClOy TY = ¥iRE
T B ITIEE OB I\ TEE O B 2R
I 2B b, FhAME e e
— 2 DB OGOV TRRET L 7okE R, Ak it
V=T HEELLAEIEELSG D @
wiz, 1, T WwrhIFhoERERLZR L
2, FTNOERETLE

AT 2N ARIRT &R HEIC D SR

"ELTWS, U THERBEE O ELE
DTV D, & < Y Y= B AR IR Z L vy

METHED, AMATIIESIIAT trvn —2 &k
HLT, ~Tera—20EWIRBHEZIHE L TV D
SLV. Froai wvn — 250 umE TS
%2 LI DR ps, TIVIARM XD L 7o
ﬁ,itm,futmm—1$hﬁﬁ?é%Af%o
T,*Mmfm L Y T LTV D DT,
Z OHIKIE w/Tﬁbhfhb F1HR I B i
THRETDH T &ﬁf%f,vﬁ TR I XD
futwfﬁmkwﬂﬁ(ﬁmﬁ)&%ﬁbaéio
HADEHTESIND.,

cm&%mwmﬁ KRk, BUKHEDTE L 7

y DRV I 2 BRI, KRR IR
Kkﬂ¢7ﬁm&,ﬂmﬁm~MWKmtﬂﬁéﬂ
TR EDLTELLTHO 2D THD)

51 A X ™

Vet Al - HRED 7S 0 AAAREE, 2, 237 (1956)
et pE - BRE O RMREE 8, 100 (1957)
e fik s AREFRLRES 5, 218 (1959)
Rursker, R.O.H. & Liirscens, M. : Holz als
Roh- u. Werkstoff, 14, 424 (1956)
5. CHRISTLNSEN, G.N. & Krisegy, K.E. : Aust.

L s

z*wu~x®£b WAm m Amf@nu4x

* NaC]O

I: )]}\é ‘J ﬁ = %);fé(ﬁyn,j i ClO> t*ﬁ@fihulcgt %)0) < &) o,



J. Appl. Sci,, 9, 265 (1958)

6. Sarcuruive. Hj. & Zoourr, H.
72, 336 (1935)

7. SeBorg, C.O., Simmonps, F.A. & Bamp, P.
-K.: Ind. Eng. Chem., 28. 1245 (1936)

8. Junker, E.: Kolloid-Z., 95, 213 (1941)

Kolloid-Z.,

ikt 119

9. RO s« MAARIR - NITEAFS « MRS,
12, 203 (1956)

10. Merewrrner, J.W.T. : Holzforschung, 11,
65 (1957)

1. {0 fib - B 7% - ARl 2, 73 (1956)

12, BRpEEDD - fRooGRL,  (IH30) p. 89

Summary

Lignin is hygrophobic material, so that it is
expected that moisture sorption of delignified wood
may be higher than original wood.
moisture regain of delignified wood which are
obtained by stepwise treatments with ClO, or

In this report

NaClO; solution are measured to confirm above
inference, and some effects of delignaification on
hygroscopicity of wood are discussed.

I. On the variation of moisture regain during
delignification process.

Alcohol-benzene extracted wood meal (40-60
mesh) of Buna (Fagus crenata Blume) was used
as starting material. The wood meal was delig-
nified by aqueous solution of NaClO, with a few
acetic acid at 75°C, or by 0.3% ClO, aqueous
solution at 20°C with various time intervals,
Lignin content of treated wood given by 72% H.,-
SO, method are less than the value expected from
weight loss (Fig. 2). Delignified wood was dried
after replacing water with methanol and next
benzene. The moisture regain of prepared samples
was measured at 75.5% RH and 25°C.

The results of experiment are shown in Fig.
3 for weight loss vs. moisture regain and Fig. 4
for lignin content (as Klason-lignin) vs. moisture
regain. These figures show that even a few
weight loss bring to steeply increase of sorption,
and that the ratio of sorption of holocellulose to
wood approaches to 1.2. In Fig. 5 moisture
regain based on original wood was plotted against
weight loss comparing with the content of compo-
nents contained in sample. And moisture content
owing to each component, which calculated with
the values of their sorptive capacity and their
content, was given in same figure. The calculated
value of original wood is higher than measured
value. This suggests that some components com-
bine with others and have influence on hygrosco-
picity of other component in wood. And increase

of moisture regain in first stage of treatment

suggests that hygroscopicity of components in

wood may be liberated for reason of cutting off of

a certain linkage between them, in addition hygro-

philic degraded-lignin is formed.

I1. Effect of drying processes on the hygrosco-
picity of delignified wood.

Samples which receive different grades of
lignification were used (Table 3), and following
two drying processes were applied : i) oven drying
for 8 hrs. at 105°C from swollen state directly
and ii) air 'drying after replacing water with
methanol and secondary with benzene at room
temperature. Untreated wood which was used as
control sample was dried from swollen state
through above two processes. Moisture regain of
samples obtained was measured at 75.5% RH and
25°C.

The results of experiment are shown in Fig.
6. In all case M,, is higher than M, €, which
indicates a facility of cornification, is the least on
wood and increases on delignified wood. The
fact suggests that the behaviours against water
of amorphous part of cellulose or hemicellulose in
wood are dffferent from that in holocellulose.

III. Conclusions.

From these results and previous works investi-
gated by others in related fields, especially on the
role of hemicellulose for colloidal properties of
pulp and paper and on the possibility of lignin-
hemicellulose linkage, the following conclusions
may be drawn :

1) Each components have influence upon hy-
groscopicity of others by mean of a certain linkage,
when they exist in wood.

2) Lignin is hygrophobic material and in addi-
tion may restrict the hygroscopicity of hemicellu-
lose existing in wood.

3) Hemicellulose is high hygrophilic material,
but the hygroscopicity may be restricted by lignin
existing in wood.



