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Fig. 1 Diffusion apparatus.
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Fig. 2 Linear relationship between the amount

of aniline which diffused through wood
specimen and time.
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Table 1. Diffusion coefficient of aniline through woods filled

with chlorobenzene at room temperature.
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Species Specific ness |Dire- Treatment |ration of coeﬂ;laent Ratio
ravit ction| aniline | *X10
& v (cm) (N) (cm?/sec)
0.277 0.598 L®| sk 4 H® 1.0® 3.421 0.264
0.288 0.599 L NI (R 1.0 4,04 0.311
0.279 0.397 L & o H 1.0 1.362 0.105
) 0.280 0.397 R®| %k #i H 1.0 0.816 0.0627
A ¥ 0. 200 0.197 | R | %k #h H 1.0 0.760 0.0584
Sugi 0.282 0.375 TW sk 4 H 1.0 0.289 0.0223
0.268 0.191 T X B 1.0 0.598 0. 0460
0.280 0.192 T K OHhH 1.0 0.597 0.0459
0. 296 0.399 L X W B 0.5 1. 401 0.108
0. 284 0.398 L X W H 2.0 1.375 0. 106
0. 295 0. 439 L £ 1.0 2.255 0.176
0.333 0. 604 L X I H 1.0 1.146 0. 0881
0.316 0.596 R X HOH 1.0 o —
0. 444 0.259 R £ oW 1.0 0 —
F F=v 0.324 0.576 T x o 1.0 0 —
Todo-matsu 0.293 0.392 T £ W OH 1.0 0 —
0.339 0.418 L & o He® 1.0 1.570 0.121
: =2
0.325 o420 | L | M F EY |, 1.213 0.0933
B E W
0.327 0.411 L omin 1.0 1.028 0.0791
0. 409 0.430 L i 3fin i 1.0 1.322 0.102
. 0. 569 0.392 R i a0 1.0 0.561 0.0431
7 * 0.530 0.388 | R | sk 4 M 1.0 0.404 0.0311
Buna 0. 551 0.397 T £ 1.0 0.768 0.0591
0.506 0. 190 T ith H 1.0 0.872 0.0670
0. 700 0. 203 L k 1.0 3.231 0.249
0.667 0. 408 L % W 1.0 5.18 0.397
- 0.754 0. 600 L ooH 1.0 6.61 0.508
a 7
0. 696 0.579 R £ o oH 1.0 0 -
Nara
0.627 0.195 R * O 1.0 0 —
0.696 0. 200 T * W oHB 1.0 0 —
0.675 0.389 T v 1.0 0 —
0.303 o300 | R | & XK 72(“’ 1.0 0 —
= ¥ 0.284 030 | R | & {Jé 5% 1.0 0 —
Sugi 0.242 .19 TF oD 0 —
ugi i 0. 195 R T H
0.216 0.20¢ | R ;’h/ ba- éj" 1.0 0. 0642 0.00494
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£ Note:

(1) #HEER IR RENE
Based on dry weight—dry volume.
(2, (8), 4) L, R, T iZthehi, ¥& EHhHZRT.
L, R and T represent longitudinal, radial and tangential direction respectively.
(8) skHHZZ r Y Y THEL TRV O,
Not extracted with chlorobenzene.
{6) 9.3g of aniline in 100m/ of chlorobenzene solution.
(1) ZERBAMAL 6 AERETD, 7=V v2EBTERV LD,
Aniline could not be determined after 6 days from the beginning of the experiment.
(8) Untreated with ultrasonic vibration.
(9) Treated with ultrasonic vibration.
(1) Extracted with chlorobenzene.
() Moisture content.
(12 Extracted with ethanol.

B 7=VvorrryEvRICEi S IEEREEZL.30X10 cm?/sec L{HEL, Zhiol%
e I
This ratio was obtained by dividing the diffusion coefficient of aniline in wood with
that of aniline in chlorobenzene (Assumed as 1.30X10°5 cm?2/sec).
TAGREREE GRS, B1ETROELLTEDLTHS, EROBMZTHCRL LNIZOEIR 0T
3L, HHEROKMEE LTHIZETEBRTTHS. FERITHT HEERM L 0EThE, ZofE
1Al <L b 10-%cm?/sec DITLRBRETHD. LT THDILF FHOERE, EHFROIRFREE
10-%cm?/sect +5% &, WM E OIIE, 0.003~0.0015& %%, FLZ &2 b FeyficonThnbh
55, HEIC X BIECEEOLRIEIMBEICL L > TRELD b0 L Bbh 3,

MOLBEBRAREVIEE, BEERII—BRTN R0 THSD, FERTIMELZRITH0T, K
EORERMLI TRV, Tibb, 2¥E <Y, 7+ EF F70TNTHEE, BRITMCELNS
IO, HENLENELL TWTh, HEGREOEICAZENHY, KEX DDLU S, HoBHicLs
M EDEZDOHEOFBELVHIREDD2LDD X 5 Th 5.

Benr 5813V ¥y Tilile ShetE#Mhic ki 57 2 ) v OBEE2EIEL, Miggdco
R oLkl ZOERIEEOMBIRD T, FElgMEEMRE Tli7e ShicAM Rt I 595
BoOWEzHE L —0flTdH B4, @HMICkT 5 EOfEi: Sitka spruce Tix 0.440, Northern
white cedar Ty30.554, Douglas fir Ti% 0.255 Th oz, Tibb, AMEOHFEDOLDIT, +7 &
Vv OIEGEEIMBEEROL NI LT, 265~ 40BIETLTVBDTHS. EELOERTIE, R¥
DENS R OIEEREIE 1. 362~3.421 X 10 5cm?/sec Thotz. 7 RR_VEVHRETDT = Y v OYkEL
FBHROF —~ 2 BRBLLBRPoRDT, Ly Ds R Ry €y RICET S IR 1. 346 X 10-5cm?/
sec(10°C) & b, HDILT =Y vyOFh% 1.30X10 %cm?/sec(40°C) : Zixl, ThiEHfEE OER
DTEIERORBOFNICRLTH 5, £hic ki, RFOEHR TIXHOHEIF0.105~0.311:7% 0,
F=wTiRo0%<0.088~0.176, 7 5 Ti30.249~0.508T, Benr 5HDfHE BFIIBEPL TV 5e 7
FH OB FILEBERIEEITAE L, REERNROBBRSEAETLE S i, ThierRIZIKD
HFsz L BTERI T,
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s, ¥Fd X CEBH RO OMEE, = FHTrEiN0.02~0.06, 774 Ti2#0.03~0.07T, AF¥T
VX EMIC <5 E55D 1 THD. Benr 55 52 Northern white cedar OIEHBRIICOWT X2k
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ZEDLIELELDDTH T, KX BEEEOETRZEEICHERL X 5 & Lch DTS » 72,

EHDOPAFMOEBEFHROIEITOWT, SKEKIT.7%L10.5%D 2 EOFE 2 AV THIEL 243
T, BB OERIER TS <10-8%cm?/sec® JUF (R TiZ0) Thol, SEOERCHE T BIRY,
KRR U CHEMMEREZR b DL WS 2 2R TE S,

7 m ey €V EAM P OB L TRVIEK LBV 2V OT, LOMEMRICEHEEDD
Bl o2, SHWENMERTHEEKT A2 — AR X BHANE, RIS L CHREMNERRS 3 &
S5TH5. Tibb, BHEKROBEGELEMCHETHTHO—IET LA, 7oA 2 — B X Dk
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FERIICRET T B L ED B B,

N E #

b5 WENAM R EIRECT 5FE T, AMHEBARCEET 5, N, Bl EE, #IRED X 5 kA
RS E DREOREZIEL TV B2 572D, JEFMERATHS 7 r e £ THREL 72K
Mok 357 =) VolBURKEZRIELR. 2¥, =y, 7+, F700MERAVRERICLh
VE, PEELH (RM AT S0 ) B IRBLAREK S MR R I BT A E O Lb) ¥, ThEITIE R X £0. 09~0. 5,
FEEHETIO0. 03~0. 06, HERRHIITIX0.02~0.06TH o7, 743 — AFIHARHE, &7KRIT L HITHKRK
EEVETSEERAZL 23005 THY, FRBSHAMINNCEEICEEZ 52l FE
BTix, P F=v, F7ORE, BN TOMEERENE 10", cm2/sec BUF, Finbb HAEL it L THY
0.001LAF L #E S hic,
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Diffusion of Solute in Wood Filled with Non-swelling Liquid.

Tokuo Yokora and Kimiko Gotd

(Resume)

In order to determine the role of the permanent void or openings in the wood structure
for the passage of solute through wood, diffusion coefficients of aniline in wood specimens filled
with non-swelling solvent, chlorobenzene, were measured at room temperature. Wood specimens
were heartwood of Todo-matsu (Abies mayriana Mivase et Kupo), Sugi (Cryptomeria japonica
D. Don), Buna (Fagus crenata Biume), and Nara (Quercus crispula Brume). The apparatus is
shown in Fig. 1.

Diffusion ratios (diffusion coefficient of aniline through wood divided by that in the
pure solvent) were about 0.09 to 0.5 in the longitudinal direction, 0.03 to 0.06 in the radial
direction, and 0.02 to 0.06 in the tangential direction (Table 1).

The presence of moisture in wood and the extraction of the specimen with alcohol decreased
the diffusion coefficient values. This might be ascribed to the clogging of the permanent
openings of the pit membrane with water or extractives.

Pre-treatment of wood specimen with ultrasonic vibrations (500 KC, 500W) had no effect
on the diffusion coefficient of aniline through wood.



