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Photo. 4. SUGI (7, 55 x), transversal penetra-
tion. Not so easily permeated to rays from
tangential surface.

i

Photo. 1. AKAMATSU (», 55 x), longitudinal
penetration. Very permeable, tracheid—ray
cell—tracheid, owing to the existence of
permeable rays.

<

: e Photo. 5. BUNA(?, 55 x), transversal penetra-
Photo. 2. AKAMATSU (», 55x), transversal tion. Not so permeable to radial direction

penetration. Easily permeated from tangen- in spite of the existence of multiseriate
tial surface to rays, especially to their rays, because their consisting ray cells were

parenchyma cells. filled with much contents.

Photo. 3.‘ SI(r, 55 5(),410g1‘tudi1’1a1 penetra- Photo. 6. pitong(t SSx),traSversal penetra-
tion. Rays show not so good permeability tion. Similar as in the case of BUNA shown
as that of AKAMATSU. in the explanation of Photo. 5.
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Table 1. Penetrated liquid amount (mg/cm2-15 min)

Aq. ?olution ][ pH ‘E Direction M%K’l‘AS-U SUGI BUNA Red lauan | Apitong
10% 2.2 L 422
) R 3.1
Acetic acid 2.4 T 1.7
59 2.3 L ooua0 199.3 117.9 34.5 46.4
o ) R 50.9 33.1 25.9 5.7 4.3
Acetic acid 2.4 T 34.0 34.0 275 456 4.0
0 1% 3.2 L 286.6 207.0 117.7 39.3 59.2
o ! R 52.8 16.5 21.7 6.6 7.0
Acetic acid 3.4 T 2.2 10.3 23.6 5.6 6.1
5.7 L | 28.5
Distilled water ! R 5.9
5.8 T 5.2
0 12 12.4 L 253.1 297 .6 186.3 | 52.6 60.1
Sodium ! R 50.6 37.0 29.2 10.2 9.4
hydroxide | 45 5 T 8.2 28.8 29.5 8.4 10,0
1% 12.9 L 65.3
Sodium ! R 13.0
hydr0X1de 1 13 2 T 10. 9
2% 13.4 L 662.9 389.5 293.7 77 .4 74.9
Sodium ) R 235.4 138.3 46.1 12.3 17.1
hydroxide | 43¢ T 196.0 129.0 54.2 11.2 17.5
5% 13.9 L 90.9
Sodium ! R 13.0
hydroxide 14.0 T 11.8

BEE EHE & ORMRATEE 7 7 7 icE S PEER O EZ RO T2, ThbbEER (mg/

cm?) A& W, B (min) » T & L& &,
log W=a log T+log b

CEWT, a NEHEFOET hbbRER ML OBRERTERTHY, b ZHARE
B DEBEATTENTHS, chb o, b O ELdkDs Table 2 Th s, 74
=y, A¥, FHEETREFAOBRBICES WL =05 T, BERRXIZERHOFHEK
BBl 2 2 2R LT W5, CHEBEEOWRED Ligiz—3L T 52, HEFRTOER—K
LT ik EMoOFENEDTWALERLDTHESL D, Vy FITVRTE b TRERN
BOERKE L, BHRALAbNS L5 ¢=0.25 BEEENEEO 4 FRCHFT 25 %
FRLTWh, RELAERTRIAN FOLELKOFEC L 5EE, i XRBOHH, ToX
INC Y B BESE bR ESARE D, b LEERCRERERY RSP R0k a Off
HBHLERFEZDN D,
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Table 2. Coefficients of penetration in formula
log W=a log T+log b.
W : penetrated amount (mg/cm?)
T : time (min)

Di AKAMATSU SUGI BUNA Red lauan Apitong
Aq. solution tliroenc-
| a b a b a b a b a b
10% L 0.30 14.9
o R 0.27] 1.54
Acetlc aCld T 0'17 . 113
5% L | o241z | 031 8.0| 029 57.0| 0.36 14.3] 042 17.2
T R 051 13.0| 0.43 105 0.38 9.30 0.26 290 019 271
Acetic acid T 0.50 8.45 0.65 5.921 0.41 9.40, 0.25 2.38 0.19 2.52
0 1% L 0.27 129 0.37] 76.5| 0.37] 42.3| 0.45 122! 0.45 18.7
o R 075 7.03 0.28] 7.95 0.44 6.25| 0.26 3.30 0.32 2.94
Acetic acid T 0.55| 5.56/ 0.271 5.95 0.41 7.20 0.25 2.88 0.31 2.68
L 0.42 10.5
Distilled water| R 0.25/ 2.98
T 0.26, 2.64
0.1% L 0.18| 204 0.26 147 0.25/ 93.5| 0.36 20.2 0.44 2.5
Sodfum R 0.45 14.5| 0.46 9.32 051 6.70, 0.30 4.55 0.35 3.46
hydroxide T | o041 151 0.9 7.00| 051 7.3 027 408 039 3.51
1% L 0.40l 22.6
Sodium R 0.25/ 6.18
hydroxide T 0 97 5 03
004 L 0.19| 385 0.20 226 | 0.19 138 0.43 25.6| 0.35 30.2
Sodium R 0.43 66.5| 0.73 17.8| 048 12.0| 0.26 592 0.37 6,02
hydroxide T | 046 46.0| 0.79 14.8| 0.44 16.3| 0.28 5.02 0.38 6.15
5% L 0.45 29.1
Sodium R 0.26] 6.40
hydroxide T 0.30 5 922

R skdte 15sec ORFEEL 15min ORBED ] A—tv M b i 5tELT
Table 3R Lo CRICEB LT H~Y, AF, 7+ CREMFAOEIABIAO LN LD
K&, ROxbLORBERREHO 15sec ik, 15min OBEBEOMNL/SCEZEL L L EFEL
TWwb, LT Table 2 ¢ HbETEETNIE, RKALDLOBRBRIRIAKCED, LHER
RO 4 BRI L 2 5 20 B A 2 & 5, MARDOBRBREMEIAKD IR EAMC s
ZBiRA, Bl CHBOPHRICIERAL CRBL TS EhHls, —H7H 57
R7E VTR, RYO 15sec ORER, REFAM IO bFEHEICKE L, BT EICILE
2:10~20%CTH 2 D HFHTE 15min OREBED 13 CEL TW5, COLOLCT H~
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Table 3. Percent of penetrated liquid amounts during 15 sec to total amounts

of experimens during 15 min.

AKA.-

Aq. Solution ]Direction‘ MATSU SUGI BUNA Red lauan Apitong
B l
R 33.1
Acetic acid T 49 0
5% L 38.3 20.8 31.9 21.3 14.8
o R 12.5 18.4 21.4 38.8 42.7
Acetic acid T 14.1 7.3 18.5 33.0 2.3
01% L 35.5 21.9 22.3 15.6 11.5
o R 5.4 30.4 17.7 355 9.9
Acetic aeid T 10.8 327 | 211 35.1 28.4
L | 19.2
Distilled water R 37.0
T | 35.6
0.1% L 39.3 36.0 36.2 21.7 12.4
_ . R 16.6 17.7 14.4 32.9 2%.7
Sodium hydroxide T | 203 15.0 13.1 33.7 21.7
L 18.7
1% .
’ R 37.3
Sodium hydroxide T 35 1
208 L 453 421 46.4 16.2 229
‘ R 18.7 6.1 16.5 36.6 23.7
Sodium hydroxide T 17.2 4.4 18.4 32.9 23.6
596 L 15.6
R 35.3
Sodium hydroxide T 31 9

v, A¥, FrO3R@EELT ATV, TELFVO2BEE TR LA CEBOENRE D
TW5b DM, ZRFNOMOBENEEOERCI b DEEbRS, Thbb, BEXET
EHECEOLTwWAMBEoNREKE S, LR TKA»bLORBEAEFAO ZRICHE L
THNC ERBREZBND L THED, LLVy FITVRT7E MY TRAENZHEL T
Waicwlc, WHFECHEEHECS HENZBOEENHAL Tk, PHoRBEORESE
XL TCHD2EERKREWEDEE L DN D,

I BRAREREC EWT, WEREAEL AEIRFREB LRI X2 TEMT 2 LTk
b, REOWERMCRBERS DL LE2MTRL TrhRiEL b, ¥k OERTIE
B EIKERIEF P Y 7 2 e, IDE—BRWELHO 7 L H ) R Enwbns LA O
WaB2 TrOEREADLCEHMLETHH S,

C— 72 —
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TTEEBEAH, TH<Y, A¥, T, TAIVY, TELFVOSHEECOWT, G 3T
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Wize

FERREEORH A Fig. 2~13 KR Lz, %% 15min 0@FELKBE, BEOHN, B
TUOHEoEENIc Table 1 K ok, thbOFERABUTOZ 22302 %,

Biffc L sRBMEHTTH, BHAXMbY, 7THSYS>SAFS>TF>TE I/ ZTHTY
VOIRTH Dk, HABcs 2 L EMHRHORBEENKE LWORBRTH 508, BARIICON
CISHHERM T ER AR K&, RERM cRPEAR L ERTM L TEN R DR, C
hoDRBHOHECERNE L THEHABOEBLENE L bR 5, TinbbetEMM, clic
7 H= VTR, BB OBRBMAAE L, —HREBM TR, ThagTtsoTHREIC
BER L WRDTH B, ‘

KEEIEF v ) 7 2AKER BB KBIR L VB BESKEN DO, T L TREDEWE ERE
BRRENOLA, HBKAR CRRBE LRER & OMICH LA REMEEDIC S 2Dk,

BERE LN L ORREENE 7 7 7 CE S PHEMNOEERD e, 7A=Y, AF, 77
TREEBXGERENOFPHRCEAL, HEEIZELTO 4 FE R T2, LHArLTH T
7YyRT7 Yy OBEERIGITRB O 4 FRC S L, ¥ERBE IR WL 3 ERI BET
%5

Summary

Liquid penetration was experimented with measuring buoyancy during fifteen
minutes. Apparatus used has shown in Fig. 1. Akamarsu (Japanese red pine), SUGI
(Japanese cryptomeria), BuNa (Japanese beech), red lauan, and apitong were used
for materials, and the difference of penetrability of the three dimensional directions were
investigated. Liquids used were aqueous solutions of sodium hydroxide and acetic acid in
some concentrations respectively.

Some experimental results were shown in Figs. 2 to 13 and the penetration liquid
weights amounted during 15 minutes were shown in Table 1. The conclusions were as
follows :

The penetrability differencies of the species were affected mainly that of ray
tissues. Order of penetrability, either logitudinal or transversal, was as follows : Axa-
MATSU>>SUGI>>BUNA >apitong=red lauan.

As to the transversal penetration, radial penetrability was larger than tangential
one in softwood, but in hardwood the penetrabilities of the both directions were similar.

The penetrability of aqueous solution of sodium hydroxide was larger than that of
acetic acid, and the penetration weight increased with the increase of concentration of
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sodium hydroxide.

The relation between the penetration weight and times was sought by logalithmic
curve. Transversal penetrations of AKAMATSU, sucl and BUNA were proportionate with
square root of time, but the longitudinal ones were proportionate with biquardratic root
of time, and in red lauan and apitong, on the other hand, transversal penetrations were
proportionate with biquardratic root of time and longitudinal ones were proportionate
with square or cubic root of time.
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