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WEBR—%E2 BT L, BREREO S OOBEERN SR TRE /Ric L 2 TEMEE LTHTFLY
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HEEOERIC L OTED b S (Tablel), B ICH\W Ut JFHESHIT =Y, v, avyy
2 BV, £, PF=Y, VH, =V=V, ¥F, £ 27 H=F 0 10 BBV TEERBRET.
ZFDOBbAVIYIF, TAXY, %s FE=Y, =Y =vEs, W DEBE L VERREERL, €
D x L ERES B W FRE B0z, ZORUTEBIIY T, THh=YRY, Ve, XUV E/
FhsEin U TE SRR A 2 CHERBR BT, BRI <C JIS C2810 (2 kD7, Z07FF
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DERILER 27\, MEMEE Bk TR L, 20°C
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Fig. 1 REEMREHEeOnTiX

A sectional plan of wooden battery separator.

Table 1. # % LR

Japan industrial standard valus of wooden battery separator.

C%IES e tgg woA OB oK 3 m®owm v rg;%i@mﬁ;;@z N/10 7L
SRRl . . Tensil strength | to B ) HEE
%/E(DEIH o = Electrical resistance grain Organic acid with volati-
L . " lity
Type Wood quality Q/dm?/mm kg/mm? N/10 alkali comsumption
o W 0.004 LIF 0.08 Lk 4 BIF
P s | 1st class under 0. 004 0. 08 or more under 4
Moist | 2 ' 0.004 BIF 0.04 Bk 6 LIT
2nd class | under 0. 004 0. 04 or more under 6
1 T 0.03 LI'F 0.08 Bl E 4 LR
B 3k | lst class under 0.03 0.08 or more under 4
Dry 2 T 0.03 BI'F 0.04 L.k 6 BI'F .
2nd class under 0.03 0.04 or more under ¢
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Table 2. BB ) B (5HED
JIS test value (5 species).
m Blesx|lv v 5| yazvysy | pye |ZIIEELE
Treatment | HINOKI | SAWARA | AKAEZOMATU | TOHI
| HINOKI
. B g el 0 0.0128 0. 0884 0.0796 0.0080 0.0158
GO A 0. 0041 0. 0025 0. 0023 0.0023 | 0.0048
: e B 0. 0038 0.0021 | 0.0018 0. 0022 0. 0035
Elﬁ;;ggal Tesis | & 0. 0024 0.0017 | 0. 0023 0.0021 0. 0034
admShmem D 0. 0021 0.0016 | 0.0018 0.0018 0. 0026
E 0.0071 0.0024 | 0. 0024 0.0025 |  0.0040
i ar 7 | (@ 0. 289 0.252 | 0. 267 | 0.257 0. 307
it 2 A 0.190 0. 165 0.153 0.191 0. 240
: B 0.136 0.199 ‘ 0. 207 0.192 0. 223
L R L | c 0. 189 0149 0. 215 | 0. 203 0. 23
i D 0. 198 0.132 0.187 | 0.195 0.193
‘ E 0. 186 0.172 0.211 | 0.197 0.308
\ 0 7.5 4.8 ‘ 14.7 14.7 19.9
a5 & it A 2.9 2.1 3.6 1.2 .5
B 1.6 2.4 \ 3.0 1.2 3.2
Organic Acid (& [ = 2.4 2.4 1.3 2.5
cc D - 1.8 9.7 2.4 2.9
E 8.2 2.1 3.3 9.4 2.7
A FHTEE 3 % hr#EEe0°C ArZRHRa 2 R
R ” ” ” ” ” 5 n
c ” 1% ” 20°C ” 2
D ” ” " " " 5
E v 0.5% »100°C A

Table2% A L4917 it 2 ICH U THE—LEDE

ERRMEN, Th =Y VIITELEIIL 1 BiELET
BUZTLYRRS W, I 7 F & AEELTTH
Y, FEENZAMEERR-TIe 3 EEbOTW
%, e dEBRICEREIIssThry ZLe s
FOHRECHY, PEEIIZe JHIBEOTWE, FA
Tre 2F3PIENNTRTCe JF LD AREL, BR
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hb, HEBEEERIIT ho V<V BLEL T
JHIIRRLEV S DORLHND, TR EED72 6
7] B bV, WTIIZE L T bERFAITR LIS
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e X ANE, BB T 2FOELE L #EL

HRRBICES bR A 1 ORI
LT3Y, &SR D2 A MEE SEERE LT
FIFFIRETH B 7203 L 0 LW HRER 1§ 5 721218, &
7 e XL THED, AV e I3t/
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%o MEREHASHMMERE I\ 00 Te BR0RE R U T 0 R

[

paN=

PRSI L <R3, BT b DI & (&1

(it /mm) (¥t
o012 ﬁom
\
1
00I0 i
s
0 DN ) i
A \\\\\\\ =l
po
\_\t ———————————— =2
0008 e )

ELECTRICAL RESISTONCE ——

0.004]

=
TENSILSTRENGTH L T0 GRAIN

0.002]

g

0 5
— Na. OH (%)

—— Electrical Resistance. —— E-R.T:S, TLS \lue

--==Tensil Sthength. —-—TS, Practical \alue

T s Extracing Time. —--E-R. Practical Velue

Fig. 2 97 ZH QU BB R B
JIS value of SAWARA trezated with
various treatments.
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Table 3. %V ZHUHNAREERE (co)
The value of organic acid for SAW-
ARA separator with various treat

T 5728, Y7 BN DWW CALE LR I L ORI 225
L L®»T 100°C #ig 200cc THE 1T\, FRENDOUE

ment. FRENZ DWW THMAB 2T O T Az, FRE Fig.2 Lt
My g F‘E?{éfr)s Table 3 IZRTZ LK ThHb, Tish by ¥V FHOBEKEYHE
| 2 5
Cmggmﬁm. VEILEE DYLEE S X O, RACBTE NS B s ol TAE
i, | vl b G WS T 2 03 AT LB T DL TEL, Fhll ko
. e P WMEIEREDE TR L 5DL T LAEETH S, ZDHEEH,
. N 57 SHICR SIS 0. 002 o/dm2imm OIEE 5 2 % OB
DYLEE L IR - OBIRE A5 & Fig. 3 D X 51Tl 5, Ak
I = R: Electrical Resisience
a;’ 15k & 5t 0002 9/kn? /mm
,% é S: Tensil Strength
= = 020 Kg/mm?
A w
%
20~ =Kin
g =
=
S fins]
i
w = L
205 =N
& =
E =
=3 - &)
= =
= ) | | | |
g L | _ ! 0 2 4 6 5
0 5 10 IS EXTRACTING TIME (houts)

EXTRACTING TIME  (hours)
Fig. 3 #V ZHIZEKELL 0. 002 o/dmy/mm O

) B A MLt n 5 e

Fig. 4 KB SIESL 0. 002 o/dm?mm 35 X OF

YiES) 0.20 kg/mm? OfEE 5 % %I

DIEE 5 2 5 AUIRTRYEEE & AR O BIGR
Relation between treating and concentration
of extreating solution that is given the value
of electrical resistance of SAWARA separator
as 0. 002 o/dm?/mm.

DREE & JUIRIRFRH D BY AR
Relation between treating time and concentra-
tion of extreating solution that are given the
value of electrical resistance 0.002 o/dm2mm
and tensil strength 0.20 kg/mm? of SAWARA-
separator.

DERAZ KO TRSD 7z e 7 FHOR—EHilH, H5WEFR—PEENEE2 5,

ALER SN Fig, 4 (ZHlE T 2 L RA—0EIEE 5 2 -0 DUBEIHIMEDENRH D Z LW LM TH S,
Teds, BEEICOWTITable3 D Z & < TILEG: & EHEABIRIIR LIS WA, T X THREMEE T cEA
EELEZRVEEOETH O, THNRETHICZ ORI OME CIIUBEE L HKIIEBRZ LICLD>
THIRCERTDMEL I DL LNESTHE L VAL ), COMBITEMEED OBRE S —HT 5,
DEIZINHOMESHHKIED DEEWRE ¥72 L LT, RICRIEIC 7 5 D U FRER O HE I 5 <
IHET & B — IR IR & 75 U CUUEFETREE 2 AREED £ 3 AT 200 WETHO T, Z DB
BUHHIEE L 78 BT T TH B 2%, HE I TRICH W TETEBLTLE 5 B8 H Y, HD I
A THEMICEBRETEAETIIHE L TH <SG E W, HE DIHEEDIE7E L b D AsH
B 70 % ARPHIEM O & T CIRBMEATINE TR DR, 35 WIS & b TR, #F
MEELEY L2 0, ZEICHEHRO L 51280 DIAROEEE TR0 s Y EEKEN LIE
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FILU DB, Fig. 5 (T ARAle /il
HBEEERR (15cm = 14em FER) 2 TFEEA
1210 MOEIE L CEDEEEIRKDOE
LIZ T 2R LRI DT h B
2, EEZRD AT L HEYEEK
RO LIANBIFERIZLDTNDZ L
2boh b IEERIE JIS Sk b HE L
<, —ibe S FHNEHHRE B0 &
YT\ T Fig.5 FEDIHE TR A L7
BINTNBLEBRTELELEV, &/
SUADOBEE WSS, v /FEE
DPFERE T ThhE, ZomE»HHis
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SHRINKAGE
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GE2#) (LA« 3 =147 ~—

o

1
100

200 30'0
MOISTURE CONTENT (%)

FEPIIHE ¥ 5 e 2 S5 IR 8 MR O SR LR
Relation between moisture content and shrinkage
during the drying coarse with HINOKI separator
(market goods) held in room.

ABREIREWZ E1Zis %, Tabled ZCAUE#IZE Z L-FER 2 BRI —BEHE L5 EDIHERD
—BlTHY,Fig. 6 IDUEHIT LT L7, R EZRICHE L CREREE L, Zhll&iz60°C oF
BEATEEL, BB 100°C 2B WTEEREE LT, 2%EKRICHT2IUEEY R DTH 5,

LLITRIBIC L VB LWER DD, ZEiZ=Y=Y, 7hH=Y <Y, FFVIIUEERELLKREL, %
T3 2 IR Ly, RO eI 72 LW ISR O AR nim 2 #0854 2 Ll L QIEL
TEY, BLAZDL I IUEEEZ N EFIE TS 2 LIS X VEM ORESRE L bI D 0REE L LT
WHOZINENEETH S, ZDEFICOWTIE, Hemicellulose DBEFOD L L I13EL b T, hdkts U1
TEEE DR DL D EZ LN ARHELN TRV, 722V P=F3FE L WERR DI, ¥ F /7%

Table 4. CREEIZLET L7z DDOIUEE (24 RefiiE)

The shrinkage of wooden battery separator of every kinds species.

mo(wom ok & ko=
(%) (%)

Species

i B MWK &
(%) %
Species Shrinkage | Moisture conte
- . o
HINOKI 3. 4
T A=Y 3.4
AKAMATSU ’
|
[=3 N
HIBA 2.2
U e 0.9
KOYAMAKI *
R A 3.9
KARAMATSU T
£ =
MOMI 2.0
L 5.4
“TODOMATSU .
W jj‘
TSUGA 1.2

c e 4
EZOMATSU

D2 g
SHINA
4 2 X
ITAYAKAEDE
| 7h=y=y
| AKAEZO-
MATSU
3 F
BUNA

T X R
MIZUME
A D F
KATSURA

b >
TOCHI

Moisture content
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MOISTURE CONTENT (%)

Fig. 6 DRI L LA B0 kR4 b L I
Relation between moisture content and shrinkage
during the drying coarse with various species
separators treated by D-treatment.
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AEELR T Wb ilisnibe 250D
KA & U TTR ORI fibit T
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LN Y (5 3 SN & ¢ J WY/ Al
TR FL R b DR

LGSR ED, ZThHhOMETRE
TSFREER A M ET B & LTI R
T EHEECH A 5,

BT B & 5 (R IR O
BH 5,

LN S URRITEN 7 Gl A DA
DTHHH, ZOBIHEETE 572006
P e, EFRERKIEHETE ST
Wk Ldlo T ohER, R R
AR T IR R BB ED X 51T,

WZELAL T HE L TR DR 21300 B HBEDI BB WIS XD T L 72858 I D R7FEERS &

DORYED S D LI BNDEMEHGMIT 2 B TRERYEX 27 h=y <Y, Ve, $UVSD 3K
LD & L OISR EIZIE | ARAESOMATU . m;nwl%‘;."&ﬁfgfzf,
ATIRAICHR L, BRI LT s o - B s o s
KKK T BIEEOLZIL T~ (Fig. S P e o
7.8,9), BEIERD W0om f10F 3

SR A HOFRIC2 om TS EIT L7 DT, % j

ENFNSHGEOTHMTH D, 3HMHE 2

MOREEE LWL O TR D8, T O T w
FzV=V, PYE T FCRA L SIS Fig. 7 WRHR RIS CEEIE B BB O Sk 40 & UG

BE&EANEI S LT Y HEEDOZENR B
N5, DUFEEDR S P TenD272013 A
TH Y, FIERFEARLERE & QR DL
Wb OBHEDELSRIIONZ ERTL
TWBEDEZDBNS, ZHITL BT
U SI3 AN A U T L A PEE e
< ALEED A A EBDF, IE LIS < U
I e R pEEOT B, Fig. 10 ([ ZEHER105
BCoWT, —INUEBEE A, FEHTRE & Hb
nAIGELE (100°C 2%, 28] %I
EZ L, EBHIWEGRREIRIC & 5 IR
B T o i AR A, M 25O

B(THh=Y)
Relation between moisture content and shrinkage
during the drying coarse with separator dried by
blotting-paper (AKAEZO).

nagHes: T2, Treaknd

T TOUHI y e T
= B —— 3 » 5
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£
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4

2

o 100 5

200
MOISTURE CONTENT (%)
Fig. 8 WIS THEI 2 5 K gk R L IHR( b v v )
Relation between moisture content and
shrinkage of separator dried with blotting-
paper method. (TOCHI)
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FICEE,
FELTEDEHE,
LRV N

(FEeH (N -FH — 149 —

e SA'NARA Ao mnaueggm }’.‘m;e‘("n%
Sigf ?,: e
it e b W
=9
o
3er

¥

2

0 1 20 - £
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Fig. 9 WREHKIZ THZIR 5 BRBIT D &7k R4 b & IR
7 Z)

Relation between moisture content and shrinkage
of separator dried with blotting-paper method.

(SAWARA)
N
CRN o
—_—— tu
\ Hiva

~

SHRINKAGE ()
S5 R T

~S P o oo

T
© MOISTURE CONTENT (%)

Fig. 10 EAAfE7 10 BIRFHEEHLO TR TR L7:
BaDEIRELL L DGR
Relatlon between moisture content and shrinkage
of ten species of separators, these are assumed
to be practical use, dried with blotting-paper
method.
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&7
Relatlon between moisture content and shrinkage
of separator, treated with nine kinds of treat-
ments and dried with blotting-paper method.
(SAWARA)

LA BEIRS XY IE L CHEEREI BB L Y —EDEIRER LT AT Ay
EXIRIUCBEBSEIEKT S, —ERERIC
BT Thb, FEDITZIOEZIIMDTEHE R ROEFERER T, WECIZBEAEIL
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B &b L OGEERMHERKE O I 2 TRANREER L L TR E5 20 850 ERELT
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Table 5.
Consumptional condition after 144 hours proof test of
T ® B A 3 (4 4/mm)
“~__ Kinds of test Thickness (4 leaves/mm)
& 3 i Mo B m % | R, (R
Thickness before | Thickness after A loss of
Species flowing current flowing current thickness
el HINOKI 8.01 6.88 14. 2
S z MOMI 7.71 7.16 7.1
2 v ¥ < % KOYAMAKI 8.01 7.50 6.4
sl v ¥ KARAMATSU 7.98 7.36 7.7
D 4 TSUGA 7.86 7.19 8.6
133 -3 HIBA 7.88 7.19 8.7
k 3 # TODOMATSU 8. 21 7.26 11.6
S v & EZOMATSU 8.53 7.94 6.9
# o= v i AKAEZO. 7.89 7.00 1.3
BN # AKAMATSU 8. 24 7.14 13.3
ba 74 > SAWARA 7.69 6.28 18. 4

#Br%F (Test condition) : EikLLE (Density sulphuric acid) 1.300 (20°C) {gF¢ (Tmep.)

e sl
©§8T00
Leaden block [T~
®or (R RIS
Sample T " cathode
|| LTI |||
Dilute sulfutic} N 3 Anode
acid
L /ﬁ
SupPgrting.
1 T block"

Fig. 12, Fig. 13 THEe{ttBenE

The apparatus for

battery separator.

oxidation-proof .T-test of

b borz, ZD#FEE Table 5 ¥ L
Table 6 127k T, RERFMIIRFIZTH
L7z 9 Thir, BRBEHONEL
JISE#IZReHllE L, BE3 Table5iZ
BUOTIREINC RS, RO B
KERMRAT 100°C CARFRIE L /-
BREL, BEBRDOSOIABEERY 72
L OKBERARICEISRER 2 IIIE L7z,

Table 6 (2 D\ T EEITORE 27k
25 B R 1 oRIZERIC IR L OKER
Wtz 0ObLFE L, BERBIIFERIC
RHKEL-DLRABICERE L, B
DWW TIBERTR & BRI
TAWMEERT2hg DEFEX DR ¥V
¥ TREEIRE Lz, BErEL
2T F=F,

T, e /%, €3, BT

\\/s‘\/jj‘yt’:» b ]:'7‘\/,:\1‘/#—\"\/, Th

ZY=Y, bV, T A, T SOREIOWT AR BENOLOR B, MERKHIC BELDOE
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SRR OB
wooden battery separator of every kinds species.
w|ow E B (o/dmmm) =) B M/
Electrical resistance Weight (] leaf/g)
Dem Tla m % |® B | & ® M |8 B % | % B
before Re51§tance after|] A loss of Welght before Wegght after A loss of
flowing current flowing current resistance flowing current |flowing current weight
. 00187 .00128 31.6 2.65 1.53 42.3
. 00249 . 00164 34. 1 3.03 2. 14 29. 4
. 00686 . 00320 53.4 2.61 1.94 25.6
. 00213 . 00133 37.6 3.35 1.88 43.9
. 00348 . 00161 54.7 3.23 2.07 35.9
-00210 . 00132 37.1 2.60 1.66 36.0
. 00280 .00117 58.2 3.19 1.91 40. 2
. 00467 . 00195 58.2 3. 24 2. 36 27.0
. 00336 .00143 57.4 2.98 1.80 39.7
. 00238 . 00109 54.2 3.01 1.68 44.3
. 00203 .00114 44.0 1. 48 1.03 30. 1

45°C, 758 (Load) 2 kg, BEE®Y: (Current) 3.0 Ajcm?

Table 6.

BRI O R

Consumptional condition after 45 hours proof test of
wooden battery separator of every kinds species.

2

5 B
Kinds of

test

BB (W
Weight (1 leaf/g)

&)

fii %

Al P A ] B B ® W B (%)
Weight before | Weight after A loss of Remarlk
Species flowing current| flowing current| weight
s HINOKI 21.8 12.1 44.3
£ = MOMI 21.5 11.5 46.8 45EERLI T Cra— FL
~ b DEED
av¥<¥F KOYAMAKI 21.9 9.9 54.8 Contain a sample
KARA l which short circuited
DB /N MA’I-‘SU 22. 4 14.8 34.0 for less than 45 hours.
v # TSUGA 21. 4 13.5 36.8
13 2 HIBA 21.8 10.5 51.5 4SEFRLI T3~ FL
bR =y TODO- 21.3 13.2 38.3 ATALL -
=< % . . . ontain a sample
MATSU l which short circuited
= v <= v EZOMATSU 23.9 13.0 45.5 for less than 45 hours.
- AKAEZO- N
_x o= Y 23.7 12.7 46.0 4L Ty =2~ R L
MATSU J RTras
=3 ¥ TOHI 22. 1 9.5 57.5 Contain a sample
l which short circuited
Ik = Y AKAMATSU 21.2 10. 4 48.3 for less than 45 hours.
45EERALI T Ca - F L
12 DERGL
¥ U7 5 SAWARA 20.8 8.6 58.5 Contain a sample
[ which short circuited
for less than 45 hours.
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Table 7.
Consumpticnal condition after 144 hours proof test of SAWARA separators
N A X (4 fig/mm) %
L\ Kinds of Thickness (4 leaves/mm) Electrical
test’

Gl ‘ A wmo | % woo' (% i) i
Kinds of ! Thickness before | Thickness after A loss of Resistance before
treatment ] flowing current flowing current thickhess i flowing current

|
A 8. 29 6.94 16. 2 . 00266
B ‘ 8.28 6.74 18.5 . 00225
C ‘ 8. 17 6. 96 14.8 .00172
D \ 8. 31 6.56 21.0 . 00220
|
E ! 8.03 6.86 14.6 . 00199
F | 8. 27 6.66 19.5 . 00176
G 7.94 6.99 12.0 . 00161
H 7.69 6. 28 18. 4 . 00203
I ( 8.04 7.04 12. 4 . 00133
Table 8. YV S MR AL BUTE IR R

Consumptional condition after 45 hours proof test SAWARA separators treated with every
kinds of conditions.

YWl B 2 (O &/
AL\ Kinds of Weight (1 leaf/g) %
B o test I
Al e A 1 ® | 1% W E(%)
Kinds of \ Weight before | Weight before | A loss of Remark
treatment . | flowing current| flowing current| weight
A 20.8 9.9 52.2
B 20.5 9.5 53.5
C 21.3 8.4 60.7
4SRRI F T a3 — FL7Zb D EED
D 21,1 9.8 53.6 Contain a sample which short
circuited for less than 45 hours.
E 21,1 8.6 59.3 v
F 20.9 8.2 61.0 4
G 21.0 8.4 | 59.7
H 21.1 9.6 54.6
4SHEILI T T 3~ PL72d DR ST
I 20.8 9.0 56.9 Contain a sample which short
circuited for less than 45 hours.
T0XT70mmDFZH 2 Y V) TEHE L THV 7z, BRI ER— L 512 100°C, 2%, 28#HL L7-, Table

6icdslEE, B, BREHOZNEN LR UIERITL T L BRI, $madk
fh DRI LT ZNZR—H L W5 2%
DI EFT 272 H DITDOWT RO HER 2T D7 55L T 5 723,
Vo ZHIZEEOWE L IE X OWE SERRETIE SN, 52 WEBEEITHIC SRR E A 72725

<A b s, Table 7

L 8i3y- 7 S Bl HENL CRIAC 9
JERAEE L O HBIBIRIEH T Y R bt
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U Z M TR ALER BTSRRI

treated with every kind of conditions.

bt (o/dmmm) 8 (%

Resistance : Weight (1 lif/g)

R]V?sistaigce af%er iJﬁA chﬁés gf%) ‘ iV%eigh?befoH;ﬁe i@veigiﬁi afteﬁf lfi logﬁs o(f%)

flowing current resistance * flowing current flowing current weight
.00128 51.9 1.93 1.31 32. 1
.00105 53.3 1.68 1. 24 26. 1
.00100 21.3 1.81 9. 19 34.8
00111 49.5 2.07 1.25 39.6
. 00102 48.7 1.63 1.24 23.9
L0011 36.9 1.65 1.27 23.1
. 00099 38.5 1.58 1.16 26.6
.00114 43.8 1.48 1.03 30. 4
. 00105 31.1 1.88 | 1. 40 25.5

BB I D72 2 &, BRIEMONEIEENTANNS 2 5 ThOM8, TOPENFELNI LY
DIz THH 5, WAL, BEI A B2DOEETH LB HIEFERIRY 5 L ZORSIMEOH
MTHL, BEEHMEL IV BIRBENIRELIRENDTHA I, LiznsDT, ZOMSIE—EHEENE
b, IR B8R, BRI ERICEE SN B HEAAE WO TV L Bbils, Fig
14 (EBRB OB OIREED 2,8 OflkRTAEMOTEN FE— L 5 Tlhel, BOMICEHRLTEY F—1
DENHDEREZIT BN D,

Fig. 14 MHER(LHBREOEEHEOH]

Same ‘examples of test separators after flowing current on the oxidation-proof test.
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(2) T (LRI X 2RI OIE
EEDIEILIINHLOREZIR L CHIEHROBME D2 b 0 IZfEEER, (1) FEERHCERcE%
HREHET AT LY, ZOMANSHEL LI & Uiz, ERIBATOMELE I ITWAWASDOERHE
BEZ LN, EEBEICERT % b ORBERROERKTH S, ZOBABIRBICERENER (G
WOFEHEE A~ DML, BHKOBMERED 2 5%) A EI <23, ZOX 5 EHER LOT Ve
DEMYELNET 2E%R T, FERTHDLELND, ZOHET BABIE/ KL £12 X2 TERE
NP HDTHA5, (D ERABEOHBHIOWTHRET 072 25, BFDhELLERA BN, B
B3 Fig. 12, 13178 L7- d D LT 3 2 0%, FE LB %23 Table 9 1Z5R Lo & 5 IZBT L 2 0D
T2, ZORBUIE W TEEYHBEL T b, BELVEFCHIE TS, MR OERICIT U s
HTFBOTEESAD TN TOTOTL B4, DWICEERERT 2 REET 5 & & ) TAREI ST
ETLTURET 2, BEMEN DI DL & TOMEEIIETITERHL, Lo CUREROMA D ¥

———— Momi
—-—- HKlyamaki
—_—— Axzezomatu

220

180}
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T
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T
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|
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Fig. 15 @EEBHE —EIRO7HEDORBRRE L BE & OBIRO—H)

A example of curve of the voltage changing with time when it is constantly

kept to flow the current.

HIETE S, Fig. 151 3B@RFNIIH T 2EHY —EIROBEDOBREMMO—BFITH B, ZDL LT
BEDOAMET L7-mh DEEIH LR, X DIEEHROE L ORI OFELES & DI BEE Imm 49 0
e U TR & LRI DS % Table 9 ITRT, Z ORI 3HONEEAFETHD, 20
BEORBRI L > THEAEROEA LR 4T 5bINITANIEVAL, RICL B L, D5V, bV e, av v
FRBe IFLARETHY, €3, VY, v, THIVIRE JF L VMAENKT, =Y <Y, FF=Y,
THh=YIY, 7 FRMAENPNINWZ LIS, Lal, Zh3EHEL SRR —RETAEY Lz
DTHAHDT, BT LSEERERKE L COBMBOHERIIIS bsv, 728 FBR L X 31, vV 5
Be X LELSHCURELEYE L T20THE0 0, AREORIEYI 47 % Mk RE & thik 3
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Table 9. (LB 31T 2 & BEFSHERK DTS Table 10. [HELHAERICIT B9V S
The time to short-circuit of various separator on R & ALTE 51 D FE G R
the oxidation-proof test. The time to short-circuit of SAWARA
- 7 — ) separator with various treatment on
Ti%ﬁﬁzﬂt&é(‘%fim) the oxidation-proof test.
Species short-circuit occures =
o . E O3 i‘ﬁf’ lJIrﬁﬁ%Feﬁ
LG l Kinds of Time at
HINOKI 88. 20 treatment short-circuit occurs
£ N o h m
MOMI 102.50 A 92.30
ERL e o
KOYAMAKI | 84.40 B 73.30
p T o< 7| c 46.00
KARAMATSU 88.00
D o D 70. 30
v #
141. 40
TSUGA . E 69.00
3
HIBA 107.00 F 42.00
’IrOD]‘OMZTS‘,}UI 53.20 G 70. 30
= v = H 48. 00
EZOMATSU 50. 40
K=y <~ I 38.30
AKAEZO- 69. 20
MATSU
v 5 e i 56. 00
TOHI 86. 40
s o= v HEARL
AKAMATSU 106.00 Table9 LF U,
T sawARA 60. 40 B K\ B b, SOl
SAEZe (Testing condition) BT, sn72 7 OIS CUERRSH, AU

WifEELEE. 1.300 (20°C)  {mEE 45°C

: TEE) #HUCT B9V TEEEIRCOWTE
Density of sulpharic acid: 1. 300(20°C) Temp. : 45°C

198 : Skg  WEEM 2. 5A/25cm?  EBEICHEBR ATV, RIRHIERD 720 T I
Load : Ekg  Current : 2. 5A/25cm? 7 A RFG#IRI oW T R 170

7o TORRE Table 101RT, Eh HUBOCE L &, TANIAHEINT 5 Z ERT B Th D48, 75367
e /ﬂeiwﬂﬁo{@:‘cio Fig.3 L &bETELD LE&IES 0.0020/cmYmm  k LISBEYY 50
iﬂ%ﬁﬂ#FE; U0 EREREL LY, e XHRRO E6 BEL VS, Y SIEe JRCH LIATINE DT
Wi\ Z k, Table 9 DMERM L 2 FIZr LTITET, ¥V SIZL O ULBETH O L Eh
%2 bNb,

L. X A B B

P b &5 R, DR, »IOMBLERRCLY, 278 CRIE MK L THMhices
U552 eamibn Lisorers, BRI = B0 BIRERL OIS L 2 OSBRI TLE B BAT
tcu\.ﬁ?i)m @1, TERTORBRORER B FYRIEMAT 5 701248, é%u@% N H ORI E S > TEA
tffﬁm_f'c%o MERERS L OTHAME R ND Z EREE Ly, '

e "oGIFJ‘lJJILf:ﬂ)ﬂmﬁtf&ﬁﬁﬁcﬁﬁ\ . B, T35\ TS & Bb Al e LTy 7 5,
Y=V, PRIV, TAYRY, bV, RLT e JFEEY, THIHEDSE JF RN, ¥bIC
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e FHOHBRESHK Iz T, hcn BB OERIL LA /- TRBIEHERR 2 T2 Ta 7, &
BRid AR S H T T 5 X SRR R S B TBIC 3\ O RIS L > T o7,
FRdh s B BT AR TUFEN (188 %147 % 2mm, 7272 LFEDRSDEX Imm) Db DE AV, BPFEREE
IZENENOMBISHS & BN 2ABE LT O TEIEII VT —BIZE A 2 7z, AESEMFI L OAUEER
FOEMRRC X 2R Table 11 DT {Th b, RITRT Z & CBLAEDUL 0.00121~0. 00138 D
FAIC R I E DT D, BTV F7OLINERERE L 2BEYHEL:,

FRNE Z D7 TRA T E U 7 AE BT Y FEE S LY 400~500 #rha b, MEPERUC 100 (b CH &
EoT24L, EnEAERBICMA L,

WBEir JIS D 5301 HBTUAEBERBAFECLD D
DT, TOMEIROZELTHB, $ishb, Fig 16
DT &L HEAREEHI E AV C 3 MA R 6 V HEJITAEILE
A7 TIHE 1. 28 DR A EA LT, £ 8cell 3
9 HEEFNDR <, 1eell IZIEFFENT 1400 BFFIiziT L
DT B, ZOWUIIKS L 5. 5A TH0ETIFHB R TV,
BEIRARIRE 25+2°C, BB 5.5AT, HEEE
2% 1eell 89 L75VIZEEd HERNEEHEET 5, Zhn
20 IRIRAERBR LTINS DT, Z DR 20 Hrfs
L EThNEERIREZ L emT, DFICBheE
KFERT 40~45°C DOFEMEERIEIC RS  (Fig. 17),
40AT 1T e b 40 A OB T, DEDSF
10 ADFEHEHT 5 B, T7ch b 55 Ak OFEEHITL,
COBER LOFKBYHb¥T 1HE L, FAEEEY 25
Formation of storage battery with kg 5, 25 MEW 40A ORI CHERIFEE

wooden separator. .
23 Leell ¥y 1.70ViZ7e % % CAHES

BERIAACSEL, X HIZ10A T, HFEWIE,
RO BN —EITE B T TRBEH
XOIABDZ L XS BDTHD, =
ARG ET E LIS OB BIIL T
TB5, FIC 20 RIERAR (110 Ak) O
40%, 44ARLTIETL, S7cUbF
Lis\Z & RBERE L 72 & EF1HFmRRER
T+5, WEHETWZIEL XS E1L.70V
FTUEF BRI 1 RS 6 4TI &
IANZDRTHD, B TILZORICE
T 5 TOFKEY A4 7 453 300 ML 1T 4

N . - Fig. 17 fa{RKfA TGP OIRERI
HOHAKL TS, 20X I5TE The test battery indicated with the constant
THBR T To-METRT, 20 FERRAER temperature water bath,
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Table 11. SEABRIZHE L7 A EFEEHK O M 54 3 L O
Tte treating conditions and same characters of various kinds of separator
that were used on available test.
e ‘ mo B F H OB K E K R N FE ®
fid bl Treating condition Electrical
. ™ resistance Tensil strength | Organic acid
Species NaOH (%) | i e(hf%g) (ojdmimm) | (kglmm?) (co)
a 4 7 A
SAWARA (A) 0.8 1.0 0.00136 0.115 1. 44
va 7 7 B .
SAWARA (B) 0.5 2.0 0.00130 0.129 1. 44
13 7
HINOKI 1.0 5.0 0.00121 0. 159 1. 94
2 A4 7 e 7
k s e
TOHI 0.8 2.0 0.00124 0.124 0. 94
E3 N = D
EZOMATSU 1.0 2.0 0.00130 0. 103 0. 94
7 h = v o= Vv
AKAEZOMATSU 0.8 2.0 0.00128 0.128 0. 94
r N =< 4
TOBOMATSU 0.9 2.0 0.00126 0.125 2.34
o & (e /%)
Market goods -— — 0.00130 0. 105 0.80
(HINOKI)

BiCowTiE, Wb 20 WRILILES Y, FHCIRER ORI CHERGUIIA DR bW D1, %
72, F@RECOVTE, Fig. 18, 31 0¢ Fig. 19 ICRBRBEEICA T2 B8 CIRFFHD 277,

3H0—

Hinoki
Akaezomatu

- Ezomatu

Hinoki (market goods )
Sawara (A)
Sawara (B)

2-00—

300~ (1-06)

2
T

Standerd of useing life of battery separator v \

(saymu -smoy ) fyoedes Lisyreg
N o
(=] (=]
T T

o

]
600

| ) 1 | | | 1 L
10Q 150 200 250 300 350 400 450 5;)0 5‘;’0
Cycles of charging or unchargirg

Fig. 18 FHGEMEL A& (HHEWH) & OBIfR

The relation between battary capacity and cycles of charging or uncharging.

\
0 50
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300—

Hinoki
Akaezomatuw
Taiwan hinoki
Tohi

- Todomatu

—-—-- Ezomatu

—..—— Hinoki (market goods)
Sawara (A)
Sawara (B)

&
2

1
2
3
4 -
S
6
7
8
9

AN
f—

Standerd of useing lite
of battery separator

300~ (1-06")
1-00

(sapnua -sumoy ) K3oeded Luaypeg

o
=}
T

| | | | | 1 |
0 50 100 150 200 250 300 350 400 ZJlSO
— Cyclesof charging or uncharging

Fig. 19 FEBEKE A& CIERED & OB

The relation between battery capacity and cycles of charging or uncharging.

WE&%E@ﬁ%ﬁ&ﬁ%btﬁ%%ﬁ%ﬁ@mmnu%ﬁﬁﬁﬂbfﬁﬁ,%ﬁuﬁié:t&ﬁbf
W3, AR HA LT Fig. 19 0%t Fig. 18 1ZH L T Y FarEEmiE O, RERBFUTAED 72312
Kk — 3 PRI TAROMSERD 7D THBA, TH T 300 BHFILETITHew, 72
72, Fig. 19125\ TH Y 5 (BB L 0= Y < Y i RBk I 5V CRICERIE TR E < 752 T\ B A3 HITAR
OﬁnBﬁLf:nm%@ﬂ%Kﬁvf—%@m%ﬁwﬁ%mwﬁﬁﬁﬁﬁofﬁﬁﬁTEﬁt%@t%i
55, Fig. 18 [C3\WTidFmiE 550~650 L LicbEL THY, oML EoFRIEHHI L, 1T
Uslos LB s Lo TH bl 2 & <, ARBRIC ARt ol e R LB EHEE L
ThHoribmrbbd, IOBEEBLILE, —BIN SRR A R LN E, DTSR E R 2 T
WBBDEEL DN, WEFOHEEZRFLTATS, WEMICRHIEESRSHD LBV, L
W24, Figs 18 I\ Tidy 7V 7 (BB L UL O IR ARIC W TE TR BT K
ek 315, Fig. 10 (03T SR L7y 5 (B), =V = Y Dft e /a0 oF BT/ &
5uﬁbntoﬁ%%7&%ﬁm%ﬁ%,ﬁ%ﬁ%ﬁvmbf&tm(ﬁ&2®,ﬁmwﬁﬁtiﬁ(I&
LCEb X 5 DIZBHRRICE T AFED OV ETHS) OWRBEIC RIS B IS EFUZ R bis Dt LT
WxlE, R4V %, THh=Y = VICReRRtRG Lo, T SIZRREADIENA R BILS &
5 bz, PREBOKT LroFa#RicovC, BT [HRIMEE, BB RELIIE L TH7H, JEM
DEEANTIIE 7 LRI R b hvis o7z,
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A: HINOKI--Cell No. 1 B: (SAWARA)- Cell No. 7
C: (EZOMATSU)- Cell No. 5
Fig. 20 EARREERL L ORY H L 7-FSiEEtE D)
The examples of wooden separators in the storage battery after available test.

5. IRBERE R ALIER 5

EREHO TR AN EERED £ T2, LaL, PREFRIRE R L L 35 & &3 EkPIC R
ﬁb.%ému%%LT%%?%KEDMﬂ%mfé%ék%aﬁ.ﬁfb%:@;ikﬁ&#ﬁ@c(w
BEVS. TS, RENCERIL LA T ARSI OBIEE DI, srs Y ENETKE S 5 IR
Emuw%:tuﬁcﬁbttﬁﬂf&éo:@i5Kﬁ%ﬁ®%@ﬁdciétﬁ%ﬁﬁiﬁ%%Lﬁb
WML, DWICRERAEICET 2 LB LS EEE 72 Y . gure7m VIKAIZEIR LT hledism d & DfEIC
TR LI, :@ﬁ%mﬁ<#6ﬂ%nTV6ﬁ.%Dﬁﬁuﬁme§n<vkbo%%%%E%&@
%K%&%Em%%mﬁﬁwﬁﬁﬁkﬁ%LTWEDE%2%?.moﬁ%%ﬁﬁ%@&ﬁuiéﬁﬁk%
%mbkﬁa.-ﬁ%@%m&ﬁm;0%@%@4%72EmuE@&LwT%Méﬁm?éu&éo%i
HHDE 185 2 LMV Z D 4 F+ > HED BRI AR L= & EERT S, HBALOMEE LT
CIRMBIARIRT 5 2 LI X D B A 2 SO THILL , TOMOME SRICHET 52 £ 120 T,
m%ﬁ®$ﬁuto<u%ﬁﬁﬁ@ﬁmtﬂﬁ®Aﬁﬁ%tﬁéoﬁ%%%momm,éBuﬁ%ﬁ@%ﬂ
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ST HIC0N T, BEREERA B L SN BT\ 72D7, I N S EEMIEMEEAT CCEREY
BALGWE THESNA05WETHY, RS LIE LIEERSH 5 IR0 A OAERI W05
Tha, EREEICDELIEBY, bIFNCEFIC X 2RSS & bR TWBDATHDO, JIS
BRI X B EERTEEHRO B 5 < & BRIHHEIEKE 20% LFORERHE (25 « 2°C) Op+ I
48+ 1 FEAIEE L72RF 0. 08 o/dmymm T L ED LN Twb, T2 UEREHIEETLE, ZORED
BREMEIEOND2, ZUEBFLIEE LWETRL BREABREY > 22 LBl LT,
#HT 0.020/dmymm LITF 0.01 BETEST 7202 L0 R TRER T, BEIEZOMERET
2 12 DI T ORI E & BT L TA Tz,

(1) FEEREEHR T 2 ERK DEER

HARRESEBIEADEH I ARADEE 3D L UT, MHEEACESSTFET S Z L2k 20Kk
DHEDHHIT 5N D, DER CHRBRIE L B L CRERK® Lo, REFS Ls C & REaE
HRETRLOZFHE LB D LER, BRIFER KR BRb0Ea v EERY 7L
DRELCEDEEY A7z, Rebie /35 L0 7 SRARMEN 2 AV, 2hEh 40 FO2RA
Eh L AUEM LIS S L, JUEHOMBESEEGRE 100°C, EWEILE 1%, BRIz e 2 $ 5 R,
BT 7 1EEHE L7, ZFRENDRENEE HIZ5BEICAT TERENRD L 5 1B L 7=,

a) HIREH 0% (TETHETEUHE L CHIEI 5,

b) FRRCEZER X w7 BKRICI®, BZER Y I LD TI0mmHg (23R E, 12FHE L TRk LS,

c) a) REBICHE L2 100°C T3 3,

d) o) OFEEE b) LERIGRERKI €S,

TREATED SEPARATOR
NON-TREATED SEPARATOR

Qg /mm Qtnf/mm
Sawara ——— Sawara
- === HinokKi --—— Hinoki
0 (-
0.04 ° A o4 o A
\ a B a B
! X C \\\ X C
K . . D l | \\\ . D
48] N @ E BN ° E .
S N W
0 ' =
7 2
& 4
002 <
= =
2 S
= =
QO (]
i ]
& 0o o
| | | ! |

: DAYS : — DAYS -

Fig. 21 e /FB L0V UV IOELERNC L 2PBER B L BREHL OBIF
The relation between the electrical resistance and soaked time (days) in
‘sulphuric acid solvent of various treating separators (HINOKI, SAWARA).
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e) PR D 72913 Ud s KSR AAE L2 2 0,

Db s BEOMB #HE 1.800 (20°C) Dpffihic 25°C DOERNFEFTEE L 24 B iR
HRIZHEL T REIIRIE LR ® Fig. 21 (107 T, HICBW OB REHEIZ B LER T 510 L7222T
BT HZE, BoOBHEOMRA SO EEEEL TR VIRWRITESY & 2 2 IR © FX0
BEREFARTYROZ L TH DA, FHLAEZE GRIEFEKES hOIEE L CESUEAE L, 13 A EBK
RELZDDEFEBEBIINT LTV, $7:, ZHEFEEFROEKFICD 2T LFEEIAL 2 LT o) 2
AlliL, BV EWEERLTWAICH2 b b, DD ERERLMEIKTL T30 ETHE
L Thb, 1532 OEFITRAEH T HNEH T LREETH o720, BRESIISRMEM OB,
09,01 AT 0005 o/dm2mm LIFIZ7e 2723 DA S, LIzpDT I DFE— e R RO A
B THATE LD LEZ BN S,

(2) BRI XA/ FRUEERRO KL

HRBERROMH AN H 70T BEFKE LoNSER D ERRIE L 2 Z L1337 TIZH B TH B4,
HEIZIZEER Y 7R B2 2ME, FHREBETITERH Y, HEERIAGTINDZ L ALFLIESTIE
T, IBICHEHITE LT, TORBROBIIBRIEMEET R LD THTNIERMEFTHS, Z0ORY
RS 708, WHRENIE X DN AETOWRREOHERBF LT > ThaIL, RETe J¥HARTFENSDD
D TIRESEM 100°C, 1%, 5 R CHMEHELE 270720 DK O 5 BEDTRIME YT L7z, FRIMR
BEREDEX BN DN T U DN T TR SRS BE LN TWEDTERATHZ L £ L7,

a) EBPUIHE LTS T 5,

D) BRERSAIZ 50°C T4 REIHET 3,

«©) IR L LTI TR 2 ReDEEE D¢, HRE R L B LT 60 FARILE L7,
@) FZR 10W ONUEEEEEECLY, A urmm

Pt 5 M.C. C 4 Y REREIR L 72, o Wood 1 doy <ondtion.
) BEETYr-2-dic AR, HERYTC T A i vter
10 mmHg TR Licas bR CHE L T8 1 s P
ERIES . ‘Om- -
LI EORISBII XTI LB R (1) LRk W o0k
W LB SSIAWEL £, Ak, AR 2
MO T» ENE ROESHS LIS (1) FECLT Do
ERAE LLRHE (AN ENEL g
AR Fig 22 \RT, BRARL, ROOBSME £
DRI OWTE, 1Y (1) OREDERCH @ e
HRTHBH, FHFEMICE2 Y DENRR LN S,
L, HRLECHT, BREKEY—X 5102 0007

BB ERFEWIZ L THODT, FEEEIC L

SOAKED TIME IN SULPHURIC

D AR O THE KBRS O RES SO, Bk ACID (DAYS)
) Fig. 22 ¢ /2SR EHE ORI B 3
DX IHREIESEIICRE BB Y RIZTOT : LESEH
The relation between electrical resis-
HBHNOEIRROEDE Bkt FTERIER BV, tance and soaked time (days) in sul-

phuric facid solvent of drying type
Fig. 23 12 Fig.22 0 24 W¥fE] B & 144 B H & O&E separator (HINOKI).
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030 EGIRELOBUREII LS DTH B GIKED L E
L DOZRBND, ERELIEGLE OB ET TSI LT
Q2o : TR OSHE RS &, BT L SRS E <,
B PR ORI e L TR s 2R LTH Y, B L
0221 BLDERPERTHS L 5 ICELNB, BOFHENT
¢ ,0,8: Soringdays USRI R bR X 3ICEBR,
E B Ted. WAL LT, SOMICEERE Y WS D L
%om- MEZ BN D, BIEFBOUIE R L7z e 2 3 U5gEH (F
3‘ ” R 10x10%0.2¢m3) ¥ ZNFEN=F LT L2 —b, AT
Eom- T, T P URICEEL, 2~4 BREIEL TS
T , 518 HIF, S0 LI BAOWE & Table12 =77+, A
'O%: . ; } YR gm0 B0ce & URBRER RS 2120w T
002 _“:::::—:»_._‘.__:é} Moisttype (30 KAPOBMIC X VEROM K5 W kB TR T, ‘%@ 5
R VR VR R IR, IRII 24K R BICHT LRI & i L7 D bR LT
MOISTURE CONTENT () FEMEVE, WETBHZ L e L, Tablel2io k5 &, Bl
Fig. 23 ti%gﬁﬁﬁﬁwom%E DHFUIL LAETH DT, FA—RB L BRITKE L THES
Relation bziiﬁfﬁzsture con- NI KRB OB LI L, T LAWTR BILIL7E

tent and soaked time in sul-
phuric acid solvent of drying
type separator (HINOKI).

E R LTI R TS TH Dz, Fro, 2~4 EE
DOFITH AT, ERBEOEZHIEL RS inor:,

Table 12. b B AR O E R IRER (S X SR 5

The electrical resistance when the dry typs HINOKI szparator is socked organic solvent.

e Extracted ’
w Ethyl alcohol Aceton Methyl alcohl
) AN ~ -

NaOH ; [=E = a 1 A s¢7 5;“/: ", 1. P :;_ ‘=9 ) %ﬁ. -(:ah A Zk 7
P E R E | H A M| ERE| R X L& K E
L \ Copdmjmm) | =%y | Copdmzmm) | "% | Copemzimm) | (%)
Gk : Electrical | Moisture| Electrical |Moisture| Electrical |Moisture
Presence of \ resistance |contents | resistance |contents | resistance |contents

NaOH treatment

1 ' . :
Beated meparats | 00278 5.6 | 0024 | 8T | 0085 | 99

fle o E
Non-treated separator 0- 0422 100 0.0497 9.8

(3) B X B9V Z WM O 15k

BIRUIBNT, HEVIIAFICIWTHLORILE 51, b 2 2HEREEE LTz Zf e 2%, 2
VA FELEBICHERAIDUIN LV E AT B, LoD THRENCE, ERREETE LCRET 52,
ERULATRTH S, ZOEKT, WRIHULL BFICH Lo ie DB, Lo IR & hadTo s
WHT IHEFATLZ ERERTIRRw 0 L EX N D, BREEIKRE LTy Y SO 2 3.
720IS, PISFET 12 ORI R EY, WE RN OMLIEHES X IR R RN L Tar, R
Y S ARFH,

a) 100°C,‘, SLEHDARE 0.5%, ALERINGR] 2 M CARER L 2s3ph e KIS (A L7 b D,
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) B R P B TR L7 b0,
©) b) DORBERIRDO B L O THRETKE LD, SO KE LD,

@) [B—ALEER R R 100 W AR X VIR L2 d D, 7272 L, NI,

) d) FEEETHZ25080 ETHE.HD 11kg ENThIEL TEZRL7ZHD,

A) a) ER—EANE L7 OME £ EE L, S EAEEICRET B 2 L eEICEERL, bk

THhE 3 cm ORI 1KW OBEKFMEHE T, BEEYD epid 60°C ([ZELE L3 D,
i) a) ERERCUEAN D LR A REIC LT, = F AT A2 —AdZ 14 BREEREL, OB
DEDFTHELIDD, '

h) g DEEERT L P CEENLILD,

D RREORK Y KCOs 2% KIEmETIC 14 BREEEL T LS| L ENTLEIREBIZ L7240,

§) NaCQOs 2% k¥l & MV TRBOMEZ L Z L2d D,

k) RUEME=FATAa—AFIC g) R 14 BREEREL,. BREELIZDD,

D BEUCRLEMYT + brflB@BRELELD,

BRERRIIL EDZ L { Th By, T bDREEIROIRC H720 TS, FEHEICAWRIREIESKE
DUHE—TEIIRD LT LIz, TD1DIIEY Y SHOREEHFLILE & Y KK 18~14% (75 B IR0
EEYHEL, BERYERLLASEEETIH,

GRBRDRSINTE 24 WIS L O 48 WRIGTOBE S/

CDEFIEI Y Fig.2¢ (TR, REHEEDNERDS T

I, SRR EAOMEEOFEMERALE a0k S 2% hours

Thb, Midhd L ESBERRITMED B 20 b T
b e RIS AT R 2 WO 20T R
TR LI DI LTS E R R T RO, & éom_ / \
ISUREELA T DWETH . HERFTRIT 2 /} :
CHOLR, BATHEASNBOE €). b) M, ook i,!
ARC B WEDRE LRI b IR § i
FEZTWHILTHB, k., IABIRSFAL B

=

/!
3 BMTHY, COHIHEWEMESTETHBE o _;,'/
& RE LN RFENERTH B0 S LaLELA, 15 f

A
- ﬁ=—
%?é'
=¢€'
L

s B
T MBS ES TH I BEARILL ) BT A KINDE OF TREATMENT

vt . Fig. 24 %7 S5 SRR S
BEME D BB L B D, BEBUDIICPZIZIO L lgﬁﬂ; 7 B O 0 B R LR
’ T {=dili et 9 Relation between electrical-resistance
5t E 4% 0T S T, Ligse, W9 3 Relation, be treatment? ot vesistance
TAT=AT £ PUEEREIC L OTT B Y M separator. (drying type)

U BSIRBIDBE L NTZ L v #E LT ZORNEMIEEFIC 1T 5 torus DRES 6O L 5
DO LFHHAL TS, FRDHEIC S, BRI OREEL L THFOMOEIIART 20 LETH
WEHDNIZ DL I IFHIREEN T BDH0 b Litiev, ARiDFHE e /0L 5 fsfeiicdi s
BT AH Y RERBINCHENHENE Y EA TV A RD LHTRETHA I, IHERIC OV T AT TS
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WEEHZ XN b O, 3LOBNHERLE L7 £) MBI D ieh D=y THEED S LD TD e
R EEHREL T CH VEM LA BRIEIS V. THEDDOTLDE, FUSHITEREEHE A L LTIt
7372 EARbDEEL BN B,

=B #

D BcoORze %, BTF I flionz<yv S, 7h=y=Y, bve, B4Tv e %, (o
W CHIRRABICESES, FR, AR EOHRYM, NOBREE:,

a. $UZide R UBESKESIIEEL (MRyv, 3RS e /X155, FERRIZEN RS

WARWEY RS .

b. 7h=y<VOBKEIIVF T ZL e JFOFHTHY, PRI 2FRETH B, FEBRE T

RREVHEALELFZ I\,

c. MULRRET A=Y VEEDMELYET S,
d. ZAV e /FABEEIRIEENde 7L 008 ) k&L,
e. L7 0CHIRT 4 BT~ CRER & L CRHATETH S, »

2) ¥UFReFIVEED, FAVVe F e /R VEEONRRILEL TS, B 2EB LY
v 5 OMEMESEIFE 3, 412577, ,

3) EEHEEOWIC X DM ERE I LA, =YY, PFIY, Th=y<VRELIA
& {FUR EREREABIR H HE S BRI RAFITH B, TR LYY ZIEDLD UHERIVNE (FRERTE L
TEMTHZ (Fig. 6, 11D, .

4) @%Woﬁ%ﬁm@ﬁ%&%dHT%E%?W@mﬁﬁEﬁotoﬁ%uiéﬁ%ﬁDiékﬁép
%Iﬁ%ﬁ%ﬁ%®ﬁ¢2%&toﬁ%i@%%ﬁtmotoﬁ%ﬁiéﬁ@®&ﬁm%ﬁﬂh@%ﬁ@ﬁ:
BERTd0LLTER A HLI0EEDbRD, ZhiICL 2 e, A—MEEHEDDLETIE, H5~<Y, FVe,
AV FRL IFERBETHY, T, UH, v THIVRE/FLOK, =YwV, FFxY, 7
A=Y=y, $UFde 2L Y/NTHED (Table9), L L ZHIERECBEEIE/RT L 5 ICHE.
TEIMERGEEL THET 500 F LD L 5 IC8bi b, ¥V I TRESRHEEL TRREADER
T A-RREHERIHEY Y I R LREES SR EhL EEE2 b S (Table 10),

5) EMNCIEMHTL L CRT 2SR TH S £ Bhh 2HHE LCe J5DBAICH TS, =YY,
FE=Y, Th=Y<Y, bVe, ZAVe$REY, MEMNGERREOBKIEHI R R TESR S
T 5% 7-5EEHE e 0T (Table 11) SEEAZHEHA 6 V EWIh & HLA 7 T AMBEORE Y S/ LIC & 25HAH;
FARB TR, TORE, ARELESELIINICEEY, v 2 FLEREH VIR ERL EOf Y
Rl MEELEYNITHEEREL AT L TRAFIATE 2 2 Llbh L D7,

6) %i%%u#ﬁﬁ®ﬁﬁﬁéﬂm?é%ﬁaﬁﬁui6%%%%@%%2&ﬁ%¢?5%%ﬁ&6“
FOI-DITHR B O R L CROBELE . N

a) e /FI IOV T FHOME LRI A RERK L CEREY s E L 28 ZARKD b D LI L.
A CRREOIUEIEA G bR, EROPHEYERZ LnTE iz (Fig. 21, .

b) & / SHUREATIC O\ TR A ORISR Bl & 770 =R, B IR L ST S < AR
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X AEI IR EI AR L SICR 27303 H T VEREDOEE IR bvich o7, 7272 LEREEIC
L ZEBI s 2O TEVEFfE R 725 L7z (Table 12),

©) ¥V ZHEREEICOWTEA ﬂsﬁiitﬂ&igz‘z?&’ﬁotﬁ% PR ERPEEEEL CEVEREY S
X FATAI-ABLUT & AL DERL, 2V IRGEIEER 527 (Fig. 24), ZoOkHE
BERHELIBALDEELN D, TAA VBRI EZINWESOIEET VI - ABLOT £ FUICE
ELEADRTADVREL:SDOEKELEE L V2 e VEWEIEERE L, Ziud, WEECH2
BHED B TREOMEIZLY torus BB CH BT 27 0L IELDND, v /X CERHEH
B EIC L DT DREEABREN B L DTRAAS S e BT BIS, 3V 513e /31 H UBSEH
b AEND TN 7R AR 2 T 2 S A TR & L CERITH B,
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Wood for Storage Battery Separator in Japan. [
Takeshi Urenvra and Hisayoshi Sairo

(Résumé)

1) The electrical resistance, tensile strength and N/10 alkali consumption by organic
acid with volatility for the species of SWARA, AKAEZOMATSU, TOHI and TAIWAN-
HINOKI have been tested in the same ways that have already been reported ;for eleven
The results obtained are as follows:

a) The electrical resistance of SAWARA is less than that of HINOKI, and in the
case of tensile strength SAWARA is relatively inferior in comparison with HINOKI.

species.

The content of organic acid is low in value and it is effective for practical use,

b) The electrical resistance of AKAEZOMATSU has a value between tkat of SAWARA
and HINOKI. and the tensile strength of AKAEZOMATSU is the same as tkat of HINOKI.

The content of organic acid lLas a rather high value. but not so high as to disturb
effectiveness in practical use. )

¢) Utilized characters are likely to be the same between TOHI and AKAEZOMATSU.

d) Both the electrical resistance and tensile strength of TAIWANHINOKI are superior
compared with those of HINOKI.

e) Therefore, the four species described above are useful for separator, judging from

the tests.

Japanese Name Scientific Name

HINOKI Chamaecy paris obtusa (SitB. et Zucce.)

KARAMATSU Larix leptolepis (Sizs, et Zucc.) GORDOX

HIBA Tsujopsis dolabrata (Lixx. fil) Sies. et Zucc.

KOYAMAKI Sciadopitys verticillata (Tuuxg.) Siks. et Zucc.

AKAMATSU Pinus densiflora Sizs. et Zucc.

MOMI Abies firma Siks. et Zucc.

TODOMATSU Abies sachalinensis (Fr. Scu.)

TSUGA Tsuga Siebolii CaRrr.

EZOMATSU Picea jezoensis (1:B. et Zuce,) Carn.

SHINANOKI Tilia japonica (M1).) SimoxKAal.

ITAYAKAEDE Acer Mono Maxix.

AKAEZOMATSU| Picea Glehni (Fr. Scum.) MASTERS.

Té}[ﬁé}?{ Chamaecy paris taiwanensis MasaMUNE et Suzukl

TOHI Picea jezoensis (Siis. et Zuce.) Carr. var. hondoensis (Mayr) Renpox
SAWARA Chamaecy paris pisitera (Siks. et Zucc.) Siun. et Zuce. op. ExpL,
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2) It is necessary in attaining suitable treatment that treatmeut of SAWARA be-weak
:and TAIWANHINOKI severe compared with that of HINOKI. The suitable treatment is
:shown in Fig. 3, 4. )

3) After treatment of separator, the shrinkage during the drying is measﬁréd, and
results show that EZOMATSU. TODOMATSU and AKAEZOMATSU have largér valuss,
:énd that it is of little usz when ths separator lies under drying condition (Fig. 6).
Howevar, SAWARA having less shrinkagz than others is us2ful for szparator, as shown
in Fig. 11. :

4) The oxidation-proof t:st is tested compared with the standared test of separator;
“the changing weight and thickness of separator by flowing current and the decrease of
electrical resistance are tested.

There is no significance in the above oxidation-proof test except the relation between
“ths character of separator and the tims conducted after charge.

From thz2 rasult of this r:lation, KARAMATSU, TOHI ani KOYAMAKI havs th: same
“valuzs as HINOKI undzsr th= sam: trzating condition. However, MOMI, TSUGA, AKA-
"MATSU have high valuss and TODOMATSUI, AKAMATSU, SAWARA have valuzs less
“than HINOKI (Tab. 9).

It is assumed that th2 most suitable way is to compars each spzcies under the changing
-of trzating condition so as to indicate the equal ecletrical resistance for each spzcies. By
so doing, the result under equal electrical resistance is gained that SAWARA is the same as
-or more supzarior than HINOKI.

5) It was found that the useful spzacies are HINOKI, SAWARA, EZOMATSU, TODO-
"MATSU, AKAEZOMATSU, TOHI and TAIWANHINOKI for practical tests, and these
separators are manufactured with the treatment so as to indicate the same electrical
:resistance; practical test is conducted on the actual life of ssparators by the short-circuit
in the 6V Battery.

The rasults obtainsd show that* s2parators of all the species are adapted by suitable
“treatment comparad with standard valué.

6) In the cas€ of aﬁiif?fﬁé“df?i‘ﬂfg’ typs or semi-drying typs, it is n=cessary to prevent
“the increasz of electrical resistance with drying course. -

The results obtained with the mzthod of drying typz treatm=ent arz as follows.

a) Dried separators of HINOKI and SAWARA ar: soakzd in watar vessel connected
with vaccume pump and, after that, electrical rssistancs is measurzd and compared with
-separator of wet type. In that way the low resistance is gained to eliminate the influence
-of drying method.

b) Various drying methods are examined with HINOKI separator and the electrical
-resistance measurad.

It appears that the electrical resistance has a high value by drying with high fraquency
“heating and organic solvent, but has a rather low value by drying with blotting-paper.
-However, theres is no apparent differznce between drying methods.

c¢) Various drying methods are examined with SAWARA separator and measured for
-electrical resistance.

The electrical resistance has also a high value by drying with high frequency heating.
_However, in drying with ethyl a’cohol and aceton, it has an effectively low value, and in
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the case of no alkali treatment it has a.lower resistance than that of alkali treatment with.
soaked method into alcohol or aceton solvent.

The assumesd reason for this is that in the part of pit m2mbrane of cell wall, torus.
is apart from cell wall.

In the case of HINOKI, however, the effectiveness is dzcreaszd by thsz. obstructing
material in HINOKI structure.

We may concluded that SAWARA separator has low electrical resistance compared with
that of HINOKI, and is effective for drying-typz szparator by suitable treatment.



