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(NaF), ity —x (Na:As:04), PCP DF Vv AO 7 BOEA LA, miimisE 2fE %
FEAGEL L, CuSOy« SH,O & LELEHHAV R ERE, ChEKEHE LTIV,

HftEs RED WKTEN T L PR L LplaliBr e 20T, 5% HCl FReRnLE
BB & LTV 7z (ZnClz 1 %%HE 300 cc 1= HCL 5% ¥ 2cc #inz 72D,

FIK, DRI, EMEY —£, (GRELIPD Wby —x (#1r28) Na-PCP (23 M i1
ZDFE EKEHE LTRGW:,
INBHOERDOEHAREYREE, Table 1 DLk THb,

Table 1. {fifgd3E&lnEE Concentration of Preservatives used.

. Conc.
Pg;f\\\\\\:@\ 10 5 9.5 .0 0.75 0.5 0.25 0.1
CuSOy » 5H,0 O O O O O O
ZnCl» O O @] &) O
ZnS0y « 10H:0 O @) O @) @) O
HgCl. O O @) )}
NaF (&) @ O O (@
NasAS,04 O O @ O O
Na-PCP @) @) @ @) O

(C¢H;0Na)
3) A

ZHHE], FEEINRBRAK L0 2% 500cc HY ~H—I1ZAN, Fig. 1 OREE#H\WT 160mm Hg 1210
HERERDIDDL, EEEANLGHLEEICRL, 2HHNERRRAZE Y HLUCHEL, FRENES &
OEHTINE K72,

B DA RICTA T WU * Table
212, EEICHT2WUEE Table 3
WCENENR LI,

2. BARMERER

ZoEBE JIS A 1014 (ZiEH LT
o720y BRI PSRBT v 7258
BRI & IR CQUEE L 2 D% 3 SRR PN
BE LIz DTH B,

AR ARERFOHBRAEAER
Fig. 1 K750 DBIFE, #ifERFMY Fig. 3 0k
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Table 2. HBRDOARICH T 23WE X OHAIRINE Absorption by volume (kg/cm3).

Conc.
Pres, o % 1.0 5.0 25 1.0 0.75 0.5 0.25 0.1
T
695 684 673 681 685
CuSOy « 5H20 (34.8) (I7.1) (6.7 (.1) (3.4
670 658 682 670 661
ZnCl, (16.8) (6.6 G (3.8 (LD
615 674 640 676 708 664
ZnSO0q4 » 10H:0 (61.5) (33.7) (16.0) (6.8) (5.3) (2.3)
641 654 666 662
HeCl (4.8 (3 (7D O
NaF 653 684 628 649 658 626
(16.3) (6.8 4.7) (3.2) (1.6) (0.6)
675 668 662 648 638
Nea S04 (6.9 (6.7 G99 (.2 (1.6
606 601 624 642 630
Ra-FCE 6D @5 6D e (0.6
Note : The figures in ( ) refer to the absorption of preservatives
calculated from that of preservative solutions.
Table 3. HBMKOFEEICHT23EAWINE Absorption by Weight (%).
o Conc.
Pres. 7\% 10.0 5.0 25 1.0 0.75 0.5 025 0.1
CuSO04+5H,0 200 207 216 209 199
ZnCly 211 198 200 185 197
ZnS0¢10H,O 179 220 212 201 194 152
HeCly 206 227 206 215
NaF 210 206 198 192 188 180
NasAS»04 \ 200 198 195 186 200

Na-PCP ‘ 177 189 197 193 195

BENZ X 23BEOEEL Table 4 DLBYThH2,
1) HEERBEE 7o b OV

Fig. 2 0 & 5 s EHBRABEEREH Lz, 2hiz JIS A 1014 OFEKRIFELERNOLDTHD B
SUFIZ 3kw DHDT, ZDOEIZ dxdem OBOT THAMEWEONFE#EE, LFEE LTE AR
BT D712 18cm=x22cm EX dmm D7 A< X MELHERT # 3\ 2o RERICH722TUTZ DIEERN
PHERECEELThD, EELTHLTHABRKY DT, Z U CRBREAHBORMNIL 5 X 51C k%
PRI ED, BAODKE LTHEBICE 0. dnm DEEHY Smm BEICEEL, 6mV OS2 AR
AULTAR=-Z% L Lz, RBAIRADE, EEOMEM ¥ EE S 220D CHEADEENT 2% Zh
BEFENIONE S ThHD, RBEROR Y T ICizs=Y 73208t % Avy,  Fig. 3 0k 351237521, L
EOTRIC & D DI T 2REUZT BT 3 X 512 L,
2) HBk

HENTH OB OF LWBIR & RIZET TR Y T, 2x2cm OIEEEEEMICINT 5 X 512 TH
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Table 4. A EafkD{FE%E Number of Test Pieces.
T Cone.
T T 0.1 0.25 05 075 1.0 25 50 10.0 Total
CuSOy « 5H-0 \ 4 6 8 8 8 34
ZnClz \ 12 12 12 10 12 58
ZnS0s « 10H:0 12 12 12 12 12 12 72
HgCly 12 14 14 14 54
NaF |14 14 14 14 14 14 | 84
Na:AS:04 12 12 12 10 46
Na-PCP | 14 14 14 14 14 | 70
Total ' | 418
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Fig. 2 758U IR SR £450°C F CiZ k& Ay, 500°Chl LizEe L.
Flammability test furnace. T T IZER ¥ IT272,
ik s
=y Tz
F
= ’ \ e Lot
R —> i \
tal or \\
%"— 3 A
.
2 \
RS
1 \\
\\K
'CM 3 4 5 6 Tampiovc

R SRR AR B
Fig. 3 A test block
of flammability.

Fig. 4 2~ 27 DFMIZ L BIREE L FIORIE
Relating curves between heating time and heating

temperature of the untreated wood

(Sugi :(Cryptomeria japonica) (A3 MUFH)
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BIEHZ L OVEEER, BEEFIOREKFERIE Table 5 Thhb L7z, k&S () HOEEILEAEE
®iRL, FOMIT1IEOREEA LD 27T,
TDRTHD LEFAE IS, WL BBEAEDORINILA EADNIR, LIt D TEEARMORE
BIDIENRFFRI &, PR T EEL CHSEE &0 Th D E Table 5 OAFO LI VITD, ZHERRT
%L Fig. 5 02Ty, ZoOMNHEERMOBERER L TABLROZ LNDI S,
(1) WBEOEFIN b BT, 300°C 55 350°C, 36 Lk 450°C 226 500°C & DRI CTrEHKMEH
DBRUFEL D TEY, AMOBHEDOELVEZADEELBEELTVWA L 3XEZBND,

Tabile 5.

BEFHOWRET, BEFOEXRFM (£ B

Results of flammability tests on wood treated with different concentration

of various wood preservatives.

CuSOy
T~ Conc. Flammability
Yo 0.1 0.25 0.5 0.75 1.0 2.5 5.0 10.0 mean time
Temp. (sec.)
(2)
250 8’337” 8’337
(2) (2)
500 2/]8!/ 2/16// 2/09// 2/58'/ 2/26//
350 2022 1’32 1’477 1’15 2'00 1748
400 126" 1’30’7 1’11”7 105" 118"
450 59// 53// 1/02// 1/13// 1,02,,
500 19// 27// 32// 26// 26//
550 ll// 12// 20// 1811 1611
600 6"’ 8’ 1 97
ZnCIg
N
Conc. Flammability
% 0.1 0.25 0.5 0.75 1.0 2.5 5.0 10.0 mean time
Temp. (sec.)
3 (2)
250 1524 19'03" 17714
(2) (2) (2) (2)
300 459 5739 €01 620" 4’35 5’317
(2) (2) (2) (2) (2)
350 23077 246’7 2187 24077 2'50” 2'37"
(2) (2) (2)
400 745" 537 1’5177 1753”7 200 141"
(2) (2)
450 1714”7 1’2177 108”7 1247 1'22" 118"
500 36" 31”7 37 24" 357 337
(2)
550 21" 18" 13" 17 207 18"
600 1 9" 9 10 10
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ZnSOleHgO
Conc. l Flammability
T 0.1 025 05 075 1.0 25 50 10.0 mean time
Temp. (sec.)
(2)
250 No No
@) (2) (2) 2) (2)
300 5/261/ 6/00” 5/25// 6;14// 6114// 6’55’ 6/02//
2 2) 2) (2) (2) (2)
350 329" 2'49" 304" 236" 302'; 2'54" 259"
(2) @) (2) (2) 2)
400 2'05"" 17597 1737% 173477 1734’* 9719 174977
(2) (2) (2) (2] (2)
450 1/01// 1/06// 1109// 1./021/ 1/09/1 1/28/; 1’09“
(2) (2) (2) (2)
500 24// 397* 307’ 287 277 947" 29’¢
2
550 17// 17// 20// 14// 14// 2211 1811
600 12" S 9 8" L2v 10
chlv
\ Conc. Flammability
~_% 0.1 02 05 075 1.0 25 50 10.0 mean time
Temp. (sec.)
250 L5 15751
(@) @) 2)
300 440" 5107 5°107 5727 506"
B @ ©® © @
350 2'30 2748 232" 2'08 239
@ @ @ .
400 1/51// 1/33// 1139// 1/50// ) 1 39 ’
@ @ @ o
450 1Flase 12020 507 1700 101
@ @ @ )
500 32" 307 20 21" 26
‘ @)
550 21" s 15# 15 17"
(2)
600 1.2 147 14" 127 137
NaF
Conc. i Flammability
% 0.1 0.25 0.5 0.75 1.0 2.5 5.0 10.0 mean time
Temp. (sec.)
250 1420 147907
@) @2 @ 2) (2) ()
300 4/44// 5/02// 3/29/1 5/20[/ 3/08/’ 3/38// 3/34'/
@) (2) (2) @) (2) 2
350 209 2'1Tr 2027 17487 2'0677 1752 207
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(2) (2) (2) (2) (2) (2)
400 12 1718 137 17207 17247 1112 1720”
(2) (2) 2) (2) (2) (2) .
450 110611 5811 llolll 46// 5l/l 47// 55//
2) (2) (2) (2) (2) (2)
500 23// 30// 22// 3]// 31// 28/1 28/[
(2) (2) (2) (2) 2)
550 197 17 18” 17" 17 17" 18"
(2) (2) (2) 2) (2)
900 1411 2]// llll 1271 10/! ]O// 12//
Na2As204
\Conc. Flammability
~_ % 0.1 0.25 0.5 0.75 1.0 2.5 5.0 10.0 mean time
Temp. . (sec.)
250 12'39" 12/39"
(2) (2) (2) (2)
300 4’31’7 3’587 402" 428" 415"
(2) (2) (2) (2)
350 2217 228" 226, 2'30” 2/35"
(2) (2) (2) (2)
400 1728”7 1’357 1’24 1’37 1’317
(2) (2)
450 1719”7 52" 59 1'16” 160"’
(2) (2)
500 36 26" 36" 35" 34"
550 20/; 24" 21// 19// 21//
600 16” IO// 12'/ Illl ]3//
Na-PCP
\ Conc. . Flammability
> % 0.1 0.25 0.5 0.75 1.0 2.5 5.0 10.0 mean time
Temp. ™ _ _ ' (sec.)
250 No No
(2) (2) (2) (2) (2)
300 4’36’7 4’277 5'03"  5°01"7 4’42 446"
(2) (2) (2) (2) (2)
350 2/48" 2’197 1’53 2’00 221" 217
(2) (2) (2) (2) (2)
400 s, 1718”7 1’287 131”7 131”7 127"
(2) (2) (2) (2) (2)
450 52" 53" 47" 53" 58" 53"
@ @ @ @ @ .
500 327 377 32 347 38’ 35
(2) (2) (2) (2) .,
550 20" 18" 17" 20" 17" 19
(2) (2) (2) .
600 12 127 127 e 12

Note : The figures in (

) refer to the number of test blocks.
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Curves of average time until flaming up at each

temperature on the woods treated with various

woo d preservatives
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EEZ BV TE LY,

(iii) 250°C IZ3\ TR %
LTI, GiflseR, HEHER, 5
R HHREEY — X, LY — Kl Lz
A EDIREMBER LT D, ZDZE
132 B DFEAD Z OELFH DL T K
REIZIWT, A OBSHIRECEE
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3. PBhERER

JLEGRBRA & 2 8/ 27°C DIEREIC
B LB e e T o7, PR
WEEE LTV 27 % v Z I Poria

vaporaria RAEML, KOMCAKEETRE (FRTAYHERF1, ~VHEB1, K 0.3 XV7es) ¥ AN,
HERER HrEmICRGEL R B EICHBREICL To, 3 W AMBICE B L7z, JUBEER

RBEREL V2L, IELERRIELY,
7=, FOFER %Y Table 6 (IR,

Table 6.

102~105°C (@ bt EEZHE L, EERV B2 ko

PigiEEfE 3 » BEROERMAE Loss in weight in % of treated blocks
after being exposed to fungus attack (Poria vaporaria) for three months.

Conc.
% 10 5 2.5 1.0 0.75 0.5 0.25 0.1

Pres. -
CuSO0; « 5H20 — 0 0 1 1 4 — —
ZnCl: — - 2 | 5 21 36 -
ZnSOy « 10H:0 2 0 5 22 39 42 — —
HgCls - - - - 1 1 4 4
NaF — — 2 2 2 2 2 36
NazAS:04 — — 0 0 2 3 3 —
Na-PCP — — — 0 0 0 0 57
Control 56
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IDRIZINE 0.1% O Na-PCP WELIMNIELEORBRMAKIZI LEERF I I  RENH R
G EPRBICAE O TUI U THRESI A5 5 Z L %R L. BB 0.5% ICBWT—EEMHIC L Y 12% 0F
RV ERUIIZT TOIY DR EFR LIz, Z OSBRI OV TIIX HIZEHRY { VELZDTHS
AEEOMBEERL, SHIIEREOREIZLZDTREVWIEEZBNDY, LR ETLZ L
Thd,

HEEEY — &, FARITZ OREGHE CIRERERR I » e D7,

Y — X3 L0 Na-PCP OEFIZELNEHH D, 0.25% 1235\ TIEEA FABH LT s Dk
HHFT0.1% BEWTOEERIENFE L, BEHEFREIST2HRVERTIVENHDLLEX D,

IELHESNYS X ORI PR DT & L HICEBRIENTHE L T 5,

t F U

L E0FERA & BEBSAIDOBEEE & S50 & ORI H 2K BIRIT I sk b 2B, 3¢
78K LS PFESIED H B ARENEOEA TIBERMICRITTEERN S b Tl w2 L2507z, L
L, ZHHOERITE SICRETHEAL CABMEEABIOB R ETERTAED IV EZALbbDEEL
bihs,

4 E

Brk#lE & OBHBENC T Zn b5 L OBEKIEY b 2 2ERD S LI, ETHSMWHHTW5E
JEFID ERS T db BN OV TEDBFREBRED B VRENTIC o\ CTRE L7 LFH O ks X OB5E
Mer L b7,

RBOMERIZROZ L  ThDo1z,
1) Z ORBOHLECIE, ZOMERIT L 3EALDENTL A LT\,
2) WU, LY — &, WARMOERRILET HER TS v, HLIERS X ORBEFRCEM D
THTHBIGERBEOILER MDD, HEEY — &, HK, Na-PCP TIIRUELIZLA LENR
oYoY (NI NOY i
3) WEREMEHMILIR X 0 LR ER LD, BERIA, HLER, FHK WY &, ERY -5
I X ANEMTHDO,
4) PR T, HLEs 1 % (5. 1kg/md), GRHHEH 1% (6.8kg/m®), #H{LY —x 0.25% (1.6kg/m3)
Na PCP 0.25% (1.6kg/m3) DILEPAE (FEAEAR) THRITD LN, BiHRIN0.5%, FHK0.1%,
REEY — x0.25%, DL TIXBHIC X 2ERRI 2780072, 7o8, BERDLBEOHENRIFTH O
Dit, FOEERFENEEL TR L IICRLNDM, BRI LTI RWI L ThB,

x Bk

1) FARM « FRECE  BEERARMBEICET ATFE (B2 BIBADREKMIIOWT, BARBEIEZEAM

HEIE 16 EPFEFERS (1954F10/7)
2) = 1 BN OBEKM:, KRR
3) Seekaxe, H. : Die Beeinflussung der Brennbark:it dzs Holzss durch Holzschutzmittzl,

Holzschutzmittel Priifung und Forschung I, (1950) p. 109~112,
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4) Brose Vax Groexqu,H « H. W.L. Ricoex & J. Vax Dex Beree: Wood Preservation dur-
ing the Last 50 Years, (1951)

Studies on the Fireproofing of Wood. (Report No. 1)
Flammability test of wood treated with wood preservatives
(Annex : Decay resistance test). (Part 1)

Hiroshi Asg, Yasuo Yosuicawa and Tamaki Warak:
(Résumé)

The flammability and decay resistance of Sugi (Cryptomeria japonica) treated with
several wood preservatives were tested. The flammability test was carried out in an elec-
tric furnace, and the flammability of wood was indicated by the relation of heating tem-
perature and heating time. The treated test pieces of the flammability test were reserv-
ed in the laboratory for 3 years after they had been treated with the wood preservatives.

The results obtained were as follows :

1. In these tests, the flammability of the treated wood did not seem to be affected by
the differences of the concentration of the treating solution.

2. Copper sulphate_and] sodium fluoride have a tendency to stimulate the flammability
of wood. ‘

3. Zinc chloride which is used as a fire retardant had no effect on the flammability by
the concentration of this treatment.

4. The flaming point of woods treated with copper  sulphate, zinc chloride, corrosive
sublimate, sodium fluoride, sodium arsenite, were lower than tha_t of the untreated wood.

5. The decay resistance of test blocks treated with copper sulphate showed good results.

These results seemed to be affected by the condition of culture, but further tests should

be carried out.



