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Kin-ichi Kemo: Effects of copper salts upon .the mycelial growth
of wood-destroying fungi. (). The destruction of the wood
impregnated with copper salts by Poria vaporaria and
Trametes sanguinea.
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Table 1. The composition of crystal A.
= - ‘] Cu I NH; l SO, ’ Remark
Saniple g 0 1392 0.0241 0.5146 o
Containing g. 0.0369 l 0.0066 0.1991
" % ﬁ 26.51 i 27.36 38.69
Theoretical % 25.86 | 27.72 39.06 | In Cu(NHs)4SO.H,0
Mol-Ratio 1 l 4 1
Table 2. The composition of crystal B.
o Cu NH; ' SO, | Remark
Sample g. 0.1047 ‘ 0.0133 0.7259
Containing  g. 0.0342 ‘ 0.0026 0.3592
” % 32.66 | 16.97 49.48
Theoretical % 32.81 ‘ 17.59 49.60 In Cu(NHj)2SO4
Mol-Ratio 1 ; 2 1
Table 3. The composition of crystal C.
o ] | Cu  Nms SO, Remark
Sample Q. 0.1244 0.0126 0.5945
Containing g. 0.0403 0.0021 0.2933
” % 32.40 16.98 49.34
Theoretical % 32.81 17.51 49.60 In Cu(NHj3),S0,
Mol-Ratio 1 ! 2 1
Table 4. The composition of crystal D.
T . Cu NH; SO, ' emark
e . o . o o
Sample g. 0.1284 0.0198 0.5239
Containing 8. 0.0416 0.0033 0.2570
” % 32.40 16.67 49.06
Theoretical % 32.81 17.59 49.60 In Cu(NH;):SO4
Mol-Ratio 1 | 2 ‘ 1
Table 5. The composition of crystal E.
o Cu | NH; | SO [ Remark
Sample Q. 0.0698 0.0131 | 0.5960
Containing Q. 0.0234 0.0021 ' 0.3011
” % 33.48 16.03 | 50.52
Theoretical (A) % 32.81 17.59 | 49.60 In Cu(NH;).SO; (A)
" (B) % 35.97 9.64 | 54.38 In Ca(NH;)SO; (B)
In mixture of Cu(NH;3).SO; (80%)
A 3/ 2 / B
% ©) % 33.44 16.00 ! 50.56 Cu(NH) SO, 202y (&
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Table 6. The composition of sample A.

7\,

— Cu ‘ SO, ‘ Remark
Sample g | 0.0222 i 0.1945
Containing  g. l 0.0140 | 0.0264
" % 63.25 ‘ 13.58
Theoretical % ! 62.75 l 13.54 | In CuSO4¢6CuO¢4H,0

Table 7. The composition of sample B.

\l Cu l SO, Remark
Sample g. 0.0210 0.2228
Containing g. 0.0143 0.0199
p % 68.10 8.93
Theoretical % ‘ 68.06 9.35 In CuSO4e10Cu0+«4H,0
Table 8. The composition of sample C.
— | Cu NH, | o
e ' ! Remark
o~ | 5%, cont. 5%, cont. Not treated ’ 5%, cont.
Sample g. 2.0033 2.0033 2.0017 2.0022 Not rotted
Containing g. 0.0146 0.0045 0.0030 0.0056
” % 0.73 0.22 0.15 | 0.28
» ., corr. % 0.73 0.07 : 0.28

Table 9. The composition of sample D.

CTTee— Cu NH, \ Remark
Sample s. 0.0237 ‘ 0.1515
Containing g. 0.0133 ) 0.0333
P % 56. 12 21.98
Theoretical % ’ 56.21 21.23 ‘ In CuSO.+3Cu0+3H;0
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Table 10. The remaining copper by boiling water treatment in

the wood rotted by wood-destroying fungi.

Specimen Sample g. gﬁtagl' 7 % ] Theb{lemaigt?ing n % i Tg:rzzggigneing
5.0%, cont. { é:gggg 00166 ot 0.0056 r 0.88 } 53.66
2.5% P‘V'*{é om0 | O 082 0.0018 0.22 ;} 26.83
5.0%, P.v. { Oaaay | O ez 0.0028 0.33 }} 20.37
2.5%, T'S’**{ O oran | O0%8 076 0.0029 0.33 } 43.42
5.0%, T.s { - 60 0.0065 0.80 ‘} 50.00

* P. v. is Poria vaporaria. ** T. s. is Trametes sanguinea.
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Table 11. The remaining copper by 1N-H-SO. solution treatment
in the wood rotted by wood-destroying fungi.

Specimen \ Sample g. ‘ Theb remaining ‘

) " 9% \ g Remark
2.59,, P.v. { }88(1)8 ‘ 8885; (O);g P. v. is Poria vaporaria.
a0, Bw [| LBE 1 Bmg | B
2.5%, T.s {‘ }885 1 8 0 ‘ T. s. is Trametes sanguinea.
T
|

Table 12. The quantity of oxalic acid in the wood rotted by

wood-destroying fungi.

Specimen Sample g. .‘ Oxalicg.acid } "9 %‘;{a‘ﬁtg()pp;? r 9%
Not treat., cont., 2.0315 | 0.0020 | — — | -
Not treat., T. s. 2.0710 | 0.0020 0.10 — —
2.59%, cont. 2.2750 ‘ 0.0048 ‘ 0.21 0.0034 0.15
5.0%, cont. 2.2075 0.0125 | - 0.57 0.0088 0.40
2.59%, P.v. 2.1015 0.0319 1.52 0.0225 1.07
5.09%, P.v 2.2295 | 0.0370 ‘ 1.66 0.0261 | 1.17
2.5%, T.s. 2.1370 | 0.0084 |  0.39 0.0059 |  0.28
5.5%; T.s 2.0165 ‘ 0.0162 ‘ 0.80 0.0114 0.57
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Table 13. The quantity of copper absorped by cellulose and
its elusion by 1N-H SO; solution.

Washing | Gongition | Sample g.| Cu g | # % [P Cemaining) Tots) Cu | The clusion

X 0.5125 | 0.0092 1.79 0 1.79 100

f 0.5240 | 0.0096 1.83 0 1.83 100

A ) 0.5142 | 0.0093 1.82 0 1.82 100
1 0.4891 | 0.0093 1°90 0 1.90 100

\ 0.5096 | 0.0095 1.86 0 1.86 100
Wet 0.4975 | 0.0055 1.10 0 1.10 160

’ | 0.5006 | 0.0051 1.02 0 1.02 100

B ! 0.5002 | 0.0052 1.04 0 1.04 100
( 0.4978 | 0.0054 1.09 0 1.09 100

’ 0.5080 | 0.0048 0.94 0 0.94 100
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Table 14. The quantity of copper absorped by cellulose and
its elusion by 1N-(COOH). solution.

\ IN-(COOH) 5 10% CH3COOH\ INH2SO: | ot | Cu as | ThE
Washing Condi- | Sample | sol. treatment | sol. treatmentj sol. treatment ‘ remai-
\ (A) (B) ‘ (C) Cu Cu(COO)z ning
method ‘ tion g. : — . % Cu
Cug. |7 % Cag % Clag|r»% 7% R
‘ B (| 0.5083 | 0. 0049 0.96 0.0015 0.29 | 0.0019 | 0.38 | 1.63 ‘ 82.21 | ©
A ‘ &4 I 0.5068 ‘ 0.0050 ' '0.98 | 0.0013 | 0.25 \ 0.0019 ! 0.38 i 1.61 | 84.47 ‘ 0
l — { 0.5040 | 0.0067 1.32 0.0010 | 0.19 | 0.0008 | 0.15 ‘ 1.66 88.55 | O
e |
0.5000 | 0.0047 0.94 0.0018 0.36 | 0.0013 | 0.21 | 1.57 73.25 ‘ 0
D ( 0.5200 i 0.0037 0.71 ' 0.0003 0.06 | 0.0001 | 0.02 0.79 92.41 l 0
e !
B & L 0.5012 | 0.0036 0.71 | 0.0003 ' 0.05 | 0.0002 | 0.04 0.80 93.75 0
| Wet ( 0.5049 | 0.0037 | 0.73  0.0009 | 0.18 | 0.0004 | 0.08 0.99 81.82 g*
e
‘ 1 0.5000 | 0.0034 | 0.69 | 0.0011 | 0.23 | 0.0004 | 0.07 0.99 76.77 0
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Table 15. The quantity of copper absorped by sulphlic acid lignin
and its elusion by 1N,SO, solution.
Washing o o ‘The remammg Total Cu | The elusion
method Condition | Sample g. Cu g. n % ‘ Cu % 7 percentage
I ( 0.3034 0.0195 6.43 0 ‘ 6.43 100
A
! 0.3032 0.0196 6.48 0 ‘ 6.48 100
Wet <
f 0.3114 0.0180 5.79 0 ( 5.79 100
B
| 0.3049 0.0179 5.88 0 5.88 100
|

Tablz 16. The quantity of copper absorped by sulphlic acid lignin
and its elusion by 1IN-(COOH): solution.

‘ » ' .

" || _ 1IN-(COOH)q IN-HySOy sol. | The remaining ‘ The
Washing | Condl | Sample | sol. treatment treatment Cu in residue T%tale elusion

ethod ior I pel
metho tion &, & ‘ v %|Cug | r % } Cu g. ‘ v 9 % centage
A [‘ 0.5015 | 0.0197 | 3.93 | 0.0008 | 0.15 | 0.0090 | 1.80 } 5.88 | 69.39
7 U] (et )| 0-5010 | 0.0208 | 4.41 | 0.0003 | 0.16 | 0.0101 | 2.05 | 6.35 | 67.72
o { 0.5037 | 0.0162 | 3.22 | 0.0010 | 0.19 | 0.0070 | 1.40 4.81 | 70.89
0.5035 | 0.0184 | 3.66 | 0.0010  0.20 | 0.0083 | 1.68 5.54 69.68

A { 0.5038 | 0.0177 | 3.55 |0.0011 | 0,23 | 0.0119 | 2.40 6.15 60.98
Ty 0.5005 | 0.0191 | 3.81 | 0.0010 | 0.20 | 0.0100 | 2.0l 6.02 | 66.61
8 & ' | 0.5025 | 0.0171 | 3.40 | 0.0010 | 0.19 | 0.0062 | 1.24 4.83 | 74.33
L | 1 0.5050 | 0.0179 | 3.55 | 0.0010 | 0.19 | 0.0069 | 1.42 5.16 ‘ 72.48

Table 17. The quantity of copper absorped by alkali-lignin and
its elusion by 1N-H:50, solusion.
: ‘ ‘ Th

Washing Sample | The 1 ‘ Total Cu | Plusiin

Conditioni Cu g. "% | remammg % | ~ per-
method ‘ g. | 8- ‘ % i centage

| |
‘ :
1K 0.5015 0.0330 6.70 0.0160 25 9.95 67.34
Al \
( J | 0.2972 0.0189 6.36 0.0121 .00 10.36 | 61.39
Wet |
| 0.4935 0.0223 4,78 0.0195 18 | 8.96 53.35
B
|| 0,5026 0.0218 4.35 0.0218 .40 ‘ 8.75 49.71
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Table 18. The quantity of copper absorped by alkali-lignin and
its elusion by IN-(CCOH): solution.

Waing | Cond | Sampe| J3+(CO080: | INTESO, ol | T romoiog | gy | _The
method | tion . Cu g ! v o ‘ Cu g ! v oo Cu g o 9 % cep:trage
0.4915 [ 0.0048 0.97 I 0.0010 , 0.19 0.0370 i 6.96 8.12 13.05

A { Wet J 0.5015 | 0.0110 | 2.14 | O 0010 i 0-19 0.0278 5.45 7.78 29.95
0.5027 | 0.0101 2.01 0.0001 0.02 0.0233 4.66 6.68 30.39 -

B { l 0.5034 | 0.0106 | 2.11 0.0004 i 0.07 0.0217 4.41 6.59 33.08

( 0.4985 ! 0.0108 | 2.16 | 0.0002 0.04 0.0286 5.73 7.93 27.74

A L Dry J 0.5C00 | 0.0100 | 2.00 | 0.0001 1 0.02 0.0311 6.17 8.19 Z4.66

B ( 1 0.5000 | 0.0134 | 2.69 | 0.0001 ‘ 0.02 0.0247 5.05 7.76 34.82

L i 0.5053 | 0.0108 ‘ 2.13 | 0.0001 . 0.02 0.0244 4.90 7.05 30.50
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Table 19. The quantity of copper eluded by 1N-(COOH): solution
from the wood impregnated with 5.025 Cu(NH;).SO, solution.

‘ ‘
IN-(COOH); sol.  IN-HSO.  The | i ¢y The

|
ips treatment i sol. ; .
Condition Sample | treatment. | remaining ) I elusion
g Cuoglvo% Cu oy Cu % %  percentage
| o ’ |
(10017 | 0.0195 1.95 o | 0 ' s | 00
Dry ! |
l 1.0017 0.0197 1.97 o o 197 100

Table 20. The composition of cupric amino-sulphate at dry stage in
the wood impregnated with 5.095 Cu(NH;),SO, solution.

{ Cu [ NH; S0,
\I A B ’ A ‘ B A | B
Sample g | 1.0000 1.0040 | 0.9837 1.0098 1.0000 1.0017
Containing g. 0.0199 0.0197 0.0118 0.0120 0.0291 0.0292
" % l 1.99 1.96 1.20 1.19 2.91 2.92
Average % ’ 1.98 1.20 (corr. 1.05) 2.92
Mol-Ratio | 1 2 1
|
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DLEO#FHE, 5 19 Ror 20 iR L7,
VI B oRlcrtd d%REE

FRIAD 7+ = = THERIIM 2, 7 7 7 v 5 ICROTIBT 5 &, BRI IC B 578
WESEIMLTRD, 2O/ e — XOWLRBHIMLTERZOT, V7= L8 L0

B BIEED KREVEINE 2 D2 L 0B h 6, LHFEOEHH L6 & ORAMEE BRL
| 72s

WRHE, SRR L IR TR RO R i b, MRV 5 Sy vy r R4 vy ric
ROTEF Lz b D &, B MERETHIFE LITB W2 b D & F ), 100, 200 K 300H
DHFICOWT, EE I kot NV Tl 2 & [RERIC 5% IRRICIRR L, A0 K ISR ¥ 1
L CHmsE R 27072

1) FRERRERRAI W@ .

i) PR BiHED A OHCikDz,.

i) e WEkICKDk,

Dok, 2 21 w22 RITRT M T 2. :

Table 21. The absorption of copper by the wood rotted by

wood-destroying fungi and its elusion by
1N-H.SO. solution.

|! Decay Sample ‘ IN;E,I;SO4 sol. Cu in residue Total Cu The
Specimen | atment remaining
j days g. Cu g ‘ v Cu g v o9 % percentage

oo (| 1-00%6 | 0.0215 2.14 | 0.0008 0.08 2.26 3.54

U 1.0057 | 0.0211 2.10 | 0.0010 0.10 2.25 4.44

tli_o;t ] soo [| 1-0081 | 0.0232 2.31 | 0.0002 0.02 2.33 0.86

control U 10030 | 0.0226 2.25 | 0.0002 0.02 2.27 0.88

t 500 (| 1-0000 | 0.0232 2.32 | 0.0005 0.06 2.38 2.52

Ul 1.0000 | 0.0214 2.14 | 0.0005 0.06 2.20 2.73

[l 103 { 11,0013 | 0.0417 4.17 | 0.0006 0.07 4.27 1.64

1.0009 | 0.0416 4.15 | 0.0010 0.10 4.25 2.35

Dot ] oo (| 1:0017 1 0.0822 4.41 | 0.0.07 0.08 4.49 1.78

P. v. ] - U 11172 | 0.0478 4.30 | 0.0009 0.10 4.40 2.27

oy (| 1-0005 | 0.0484 4.84 | 0.0002 0.03 4.84 0.62

l Ul 1.0048 | 0.0498 4.96 | 0.0005 0.05 04 0.99

(| oo (| 1:0020 | 0.0271 2.71 | 0.0003 0.09 2.80 321

| U 0.9997 | 0.0250 2.50 | 0.0006 0.07 2.5 2.72

Mot yoy (| 1-0000 | 0.0253 2.53 0 0 2.53 0

T. s. U] 10018 | 0.0268 2.67 0 2.67 0

sop [ | 1°0020 | 0.0306 3.06 | 0.0008 0.09 3.15 2.86

Ul 1.0040 | 0.0299 2.98 | 0.0007 0.07 3.04 .30
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Table 22. The absorption of copper by the wood rotted by
wood-destroying fungi and its elusion by
IN-(COOH): solution.

1N-(COOH), sol. ) ) The
Specimen Decay Sample stgiatt.r;t.n\g?rznsgé Cu in residue Total Cu remaining
days o a5 v % Cu g P %, percentage

oo [| 1-0030 | 0.0148 1.48 | 0.0086 0.88 2.36 37.29

Ul 1.0032 | 0.0112 1.12 | 0.0096 1.09 2.21 49.32

tlr\;;t soo (| 1-0000 | 0.0147 1.47 | 0.0072 0.83 2.60 31.92
control U 1o00e | 0.0164 1.64 | 0.0071 0.83 2.76 30.07
o (| 1-0012 | 0.0146 1.46 | 0.0073 0.85 2.31 36.80

Ul 1.0000 | 0.0148 1.48 | 0.0071 0.84 2.2 36.21

oo [ | 1.0000 0.0349 3.49 | 0.0062 0.69 4.18 16.51

Ul 1.0004 | 0.0369 3.67 | 0.0073 0.79 4.46 17.71

tljef{:t_ )\ g (| 1.0011 | 0.0307 3.07 | 0.0165 1.94 5.01 38.72
P. v. U| 1.0017 | 0.0266 2.66 | 0.0210 2.42 5.08 47 .64 -
200 { 1.0020 | 0.0146 1.46 | 0.0311 3.27 4.74 68.99

1.0030 | 0.0189 1.89 | 0.0312 3.36 5.25 64.00

/| e (] 1:0007 | 0.0207 2.07 | 0.0073 0.81 2.88 28 13

U| 1.0008 | 0.0189 1.89 | 0.0071 0.79 2.68 29.48

tlfe";t. oo (| 1:0000 | 0.0253 2.53 0 0 2.53 0
T.s. || Ul 1.0018 | 0.0268 2.67 0 0 2.67 0
l ago [ | 10010 | 0.0197 1.97 | 0.0117 1.30 3.27 39.76

Ul 1.0033 | 0.0206 2.05 | 0.0102 | 113 3.18 35.53

I 94599 5RUEA RS F(CKDIERIRD 7 &= 7R RNIEH O FEFT

BEREID T v = = TR TRA LSRN T, V7 7V v v (Poria vaporaria) RiSe
4w » & (Trametes sanguinea®) % LA TATHNCEIGE LI, FOBEHHIC O EROMK
L, ERFREDIL, V7 =v RO v — XOWARET A5 Vil e LT, SEs
EHERS &2 b0 L OEHOMITRILY K L7z,

1) AT AR

2x2x4cm OBHETIT O ERFRIEEABR A AR THFERA LA, Zic 0.6, 1.2, 2.5,
5.0 kvt 10% OBERHO 7 v = = TR E THIETEA L, 4 28 RioRTodic LT,
HEToRRL T, WK Lo, 22 5M1#ls LTAR, 26°C OpFpzihic,
100, 200, 300 H[fAt LT ML, WWERZINEL, EbCERREL L TRRL, K
MR 4T D720

i) BRSO 7 v = = TIERK

10% WO ERDINE TS %,
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CuS0,-5H:0
Tre=7K (25%)
K

5.0% UTRzice T, wfRdiz 4 1/2, 14, 18, 1/16 & L,

100 g
150 cc
750 cc

KETKEMZ T, 5.0, 2.5, 1.2 RUF 0.6% i ridiDrk.

ZICHSEDT ve=T7

Table 23. The laboratory test process of the durability of
the wood impregnated with wood-preservative.

Measurement of dry weight

T

Impregnation of wood-
preservative

I

L

Measurement of dry weight I

&

i

' | Decreasing percentage
} i of dry weight

I

Saturation of moisture

Ll T

T

Decreasing percentage of
compressive strength

Inoculation of fungus and
keeping in opt. temp.

T

Measurement of dry weight

T

i) HERER

Measurement of compressive
strength

Analysing of lignin, cellulose

Lol

Decreasing percentage
of lignin and cellulose

and alkali-extracts

LD OB E R D 5, BB TRICNG 2R ER L2585 &, &_%I&UJ@:—ET

Thir LT L7 19,

iv) FEHREEK R

0D T &2 7 ~ GBI IKD
BEDIFEE & HBE L 7™ 39 39,

V) ) 7=y ORISR

72% WO TER LY,
FelieZebd DRl & M L7z,

vi) wrm— ZOWLER

FESEED ROk 729 BRERICH BIMKRSM D 1 L 2P L TR L

IcETE 3 ML LTHI W, BIOMEaF CRIIERER) DR

AP O FEM O HER T T 2

SRERY, ke

, D) &—-/0)%1;,&[”]&
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iz LT L7z,

vi) T Vil ERiCiKO7,

LLEO#ERE DRIk OiwiE ] O TR T %,
Il BEE7 »ETEAVMOBITRUERICKIETORE

B I ORSITILE, e 4wy ricivTid 0.6 % WIRAEA, v 5 7% vy ricitT
i 0.6, 1.2, 2.5 Kur 5.0% iHiMAEHDYG, £ 0BHBEEINTVwE, 2D—D2D
I E LTH2z 22 &1%, Cu(NH;):S0: 5264 F 2HHEET v = =7 TdH 2™, ITHii
7 vE=TIEACKD, EOMENRAELL, 4 12 RITORTEY 2 Sy v 8y OERD
YRR L O LT, z0EFRFRIL Y b TEYE L7

i) WiliE7 > =e=70iHEA

2x2x4cm DFFDHRBRIIC, 0.4, 0.7, 1.5, 3.0 KT 6.0% DiREET, FTHMEkic
0 A L7z

i) kB BRI iR L.

i) LR IC 1K 2 BRLAHARBR

IS ISP iERE R Y Iz, 0.5, 1.0, 2.0, 3.0 Ktr 5.0% DieEL L, Zicv ¥
¥y rifiiz T 10 O 26°C L, HsEOUREINE L,

FORHUTH 12 FR O 24 RioRTiHY TH .

Table 24. The influence of oxalic acid upon the mycelial growth
of Poria vaporaria in petri dish™

=~_Conc. % | | \ | J
~.

50 | 30 | 20 1.0 0.5 0
Date ~. | ‘ i ‘ |

13/ 11 Inoculation ;| Inoculation | Inoculation | Inoculation Inoculation | Inoculation
16/ 11 — } — : + 15 mm 18 mm. 22 mm
17/ IT — ; —_ | + | 20 # 24 33 7
19/ 1 —_— — . 15mm | 37 » 43 7 60 7
20/ 1T — — 18 7 46 52 n ‘ 72 n
21/ 1t — - 20 7 55 # 60 # 83 #
22/ 1L — — 22 64 70 ”#
23/ 1L — — 22 n 73 7 7 n

* The figures are diameter of colonys.

BRRU

&b
-

[ 7oE=7iEOHEREEL
ZICHEEWTR, WICEHOBEDD 245, FRIE 7EE — KHEAN « 508 — KM RH—5
F57 DEBFHCRG 28 Lk, FRftcBR L,
e, BRI (A) RUH1RIORTMC, LTI T v = = TIHRIC T L 2~ Zn
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2 THI7e, RO TR L 47 LT, Cu(NH»)SOH:O (Monohydrated cupric

tetraamino-sulphate) ¥ L, 2 & Wic 105°C, 24~72 0BT, ERI1 (A
ROt 2~4 Fiemdd, Cu(NH;):S0, (Cupric diamino-sulphate) &% 52 & AL
7z, 23, J. A. Stisser (1693)2V, J. J. Berzelius (1812)2V, D. W. Horn X 7¥ E. E.

Taylor (1904 SCKDOTHEZIN DD E—FKT 2,

Z%, 5% OWRIDT v == TR X EAL, 105°C T 24 BEINCH: L 7R DA RBR T
COWTR 2L, EER V K245 20 2o “Cu:NH;:SO,=1:2:1" DertER
L, Cu(NH;):SO: DMK TED S, FHLRL M2 bD L —Td 5T LAHRS
N7z,

Cu(NH;),S04-H:0 13 /KITHF, Hiihadkimiss #F 5 LT 30T ZROMWE Y £F2
B, Ty e = TKICREAICIHD, B TRETK CRBE AL R e 213 % 72HBRIC b X <
0, AHIRPERRIC b X (IR T .

Cu(NH;)250: BKICIZMEFEET & 278, SRR ORERIC X (W0, RlBE&EL RV, 2%
SROEMKERRT 2L, L UTH 54% MU L, BRTBHOAOKRIE L R 5. 2t
AHCDOWT b 25 RicnmTan<, BIEM—OfAE 4T 2,

Table 25. The quantity of copper remained by boiling water treatment

in the wood impregnated with 5.09%5 Cu(NH;),SO. solution
and in the crystal Cu(NH;)-SO,.

. Total Cu Cu remained by boiling | The remaining
Specimen ‘ % water treatment % percentage
Wood impregnated with 5.0% sol. 1.99 | 0.90 ’ 45.23
Crystal of Cu(NH3),SOy 32.81 15.06 ‘ 45.71

BHWOOBEZ, Tre=2TORIENEL, F6ERDMC “Cu:S80:=711" DerlL¥
L, 105°C TEE: L7z b D D4FEild CuS0,.-6Cu0-4H.0 TRAN B Z L ANER 2L,

z® Cu(NH;):80: &, ZER/KEHHCHRIT LTS, FBM I B LM LD L BIc
ZBILLTIF DT, 2D DI 7FEOML “Cu:8S0=11:1" O=rILERL, 105°C
THHE Lz b Dk CuS0,-10Cu0-4H:0 TR IN BT & ASHER I N7z,

P ED2HTOWTIE, RESREILMERERN & LT S5%0 FLAhassikd S cmd,
#1 8. U. Pickering (1883)2V (1907)*® icfoT, 10Cu0-SO; It CuS04:9CuO Kk
5Cu0-S0; [t CuSO.-4CuO A3k 2T\ BAs, EHDBAE, HKICHTIE W, B
¥, koG EERERSBO LN D,

2k, Er 1, (O, i) TitF 2, 5% WRIEAM TR 2 LS FCRTild T, 7
v =TI3a  Cu(NH:):S0.” O Tl L, BRIAUHHEEY » = =7 ’, Bl TsE
BACHE ST B & LTI EHEROMITE LT &
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Cu 0.602; (corr.)
SO, 0.089 (corr.)

LhrDOT, “Cu:S0,=11:1" D=rltxrxL, 2% CuSO, 106CuO 0),"/}:3";&"’0313713 X
5T LTk D,

TCK, BERHID T v = = TR EARMICTIEA L, 0, /KIS, PR CIR 218/
FORA,

Cu(NH;):S0,—Cu(NH;):50;—CuS0;-xCu0, (NH,):SO;, Cu(COO0)s, ------
FLroT, #l, #ER, Tre=THRRAOBEROTHET I ENELLND, AL,
REG TRy BILTE, BEOHuTiE, #0056 F7E Lz CuSO.xCuO &, EHihIT
Cu(NH3):S04 52547 CuS04-6Cu0 &, BRERETSH 2743, HHHERICEKOT bIRH 2
Nrv, K & OFGH (BT 2) ZOPBENT 2T &ick

Table 26. The quantity of copper oxalate in the wood rotted by

wood-destroying fungi and The quantity of copper remained
by various treatments in that decay wood.

Specimen Totaol/ Cu Cu as copper ' Cu remained by 1IN- ! Cu remained by boiligg
oxalate 9,  H;SOj sol. treatment ‘ water treatment %
5.0%, control 1.64 0.40 0 @** 0.88
2.5%, P.v. 0.82 1.07% 0.22 [©) 0.22
5.0%, P.v 1.61 1.17 0.12 ® 0.33
2.5%, T.s. 0.76 0.28 0 @ 0.33
5.0%, T.s 1.60 0.57 0.03 ® 0.80

¥  The figures were calcuiated .by the equivalency from oxalic acid.
*%¥ The marks @, ®, ®, @ and @ tallies with same marks in the text.

ZT T, AMPCHRID S ATAET 2HIPERTES & LT, kikd CuSO.,-2CuO @ x % 10
ELTHRLTRYEDRHRE, i 26 BE v, BGENBOMMERMNE LT, WK
LTR &, KOm & B LT nie i,

Bis, #AERE

R={T—(O+Ri+Rc)}x0.45714+Ri+Rc - v v )]
R=#&il/Kic K 2HHB v 2FRBRHO TSR
T=#aEsr®e
=TEREGN & LT oo ESR
Ri=1cflh & 1742 DHIEVERREE & L C oo H54E
Rec= 1 BLEBLAFRAAERICRG 280ZBR EHR GEAED
0.4571=Cu(NHz):S0:—»CuS0,-6CuO DiEDHDEER] R
AL, Rilk 0.60 T, SOARMIMMDETTH 36, -2.5% WM ORI, SIE &
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P.v., T.s. GOKBHEE, HFOMOBHIIL Tos/Tso OFE r LV tRI Tz,
FRiE 7
R=0.4571(T—0) +0.5420(Ri+RC) -+ v -vrrrrrrrrnrnneneeraraeaen. €3
T—0=M, Ri+Rc=N @&z
R=0.457IMA0.5420N -+« vttt ete e et e e 3)
&%,

0T, WiHko 5% WHEF T O, MR, T e=TOSEIIL D, F2 5N 3KD4
DO, Wb :

i) 7rve=71E+T~T Cu(NH;) S0, O TIHAEL, EEEMIE T~TiElanc/zmy,
fEDT CuS04-2Cu0 & LT 0.6% OEIAAELET 2

i) TreE=2TRTNT Cu(NH:):S0: & UTIAET 2735, JEMREIIAMER LTRED,
DT CuSO4-aCuO & LT 0.2% DHNEAET

i) 7yve=7ET~NT (NH):80: & LTHEEL, BEEHNEAINER INTREY, £
T CuSO,;-xCu0 & LT 0.73% OHMHEET S

iv) 7re=7TET~T (NH):S0: & LTEET 2748, #SREE T ~TBM LU,
2T CuSO.-#Cu0 & LT 0.33% O {itET 2
IZDOWT, 526 BOKfLL V4% M RUr N 5L, R OIERLE LT % &

1) oA,

D 0.89, ® -+ —0.25 (Z DAL, 0.25% 48071}, 1L SHBIC It T
2), @ - 0.34 (Z DAL, #BEH o EREENE 255 1wz b it LT CuSO, xCuO
DEKHAERAT, BARCEDOTIHILRL), @ 033, ® - 0.81
i) OogHlE,

@ 0.68, @ ----- 0.27, ®------ 0.60
i) oA,

OIEEEEE 0.9, @ ----- 0.41, ®------ 0.92
iv) DA,

OIEEEE 0.75, @ ----- 031, ® ----- 0.67

L, 1) OUAMNLEMELE KT 5, 2OHA Cu:S0=11:1 0=ttt irb, %
DT CuSsxCuO ® x | 10 YT 2,
iz d
A CuS0,-6Cu0O
Cu(NHs)zSO4 \
CuS0,:10Cu0O

ORIGIE, W7 v==70lNciEoT, HEINIHIEECHET 2, s, BT
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&

ST

BT 284
Cu(NH;)-S0; — CuSO,-10Cu0
DORIEE, MEET v =7 OHEMCIKOTIHFEIN D, TORHITK TOREEZMRELT Y
%o ZICI LT, KEEMT YA, Wb
Cu(NH;):80; — CuSO,-6Cu0
ORISR, D% 2k HbLEGT 2 E, RIBRICHHELT, HEORBREAICED, ¢
OEFEITING 2 KSIEHR T 2. A2ic, —HALDBOORBE B LI, Z2KEEH
2 bBALEF, MERT v == 7 RN LTHMBT 2 L H0 THRDORADRBICELT 5. T
O b DR HTED S ORI, 5 9D, WHRRIET  CuS0:-3Cu0-3H,0 " T
22 EASER SN 20 2iE S. U. Pickering (1883)% IC{KO TR SN2 b D & —FT 2.,
BT v e =7 2 ffr Lo 2 LDLEDWN TH 2785, RISORMLT 2MHBT v ==T%
FISHEMSRET 2 &, BZAH 24, 45k L7z CuS0,-6Cu0 R CuSO0,-10CuO %%
DEEENT D,
zTC, HMAWEHOUAY K2 TR2E, KGOV TS EET 2L, Cu(NH;):SO, —
CuS0.+10Cu0 D RISAPHIA 240, LT MR T » = = 7 ARG S L, 2 ORISR
BEd: R B WHEEASA T HOT, CuS0,+10Cu0 AR 2N TIFL T LTk B. HKiT, 4
zhAs Cu(NH;):S80,~CuSO:+3Cu0 DHEKMTHOT b, —IRLERILAWTS 5L
b, EAMRICIEIL 2L B ATREREIZAD TR E W,

I SRMEBHIBILEEH WY BB EICK D ERAOERLE (CHEEMREICKDIEE

FHHZ, ANTEFERBROS A, GF RO 2 MERETHR I Rici d, 24K
DR L LTw30TH 223, EBR 1 1Tt 247 12 ROFTRITEUE, T ORLE
1 2.5% DL LOWEAIATIT, 2ARMEOLEA LIRS RoD72iC b6 5, WS hITiERRD 4L
HiAB0 5L 2. 24T 1~3 BRI, 7A 2 ) ilnod T & 0T8OI, Dl
L 72, FERTREER L RO EMPITS 2, T 2 OYRE I 7B, AREIK D 50
BEOTHIT LEHNITH 2, DT, 222 [FE] A2HELHRDIZEHE V.

RUZIE, dofists 2, dnfinf 2 RIECRT b2 &5 5 bOTIE AL, FIRE « BIER
BB OTIFCEEIC b 2 bOT, G CHIRNVEERIEIC R 2 e b DDA,
F 4D, KOTHLL TORERZSSH LN S, 2%, M. Troschel (1916)* (c{kD>T
b OFLHOHIT, TRALET v ' = TIEROEAT KO TREZIINT 20506 £ 27 i
ENTV2TH 3,

T D, FHCIERRD AL, WMiTh 2HHHCIK DO TITDILE bDOTH B0, =045
MUTHRIE 271 B 72 \WaS, BIHICHE Lot JEPERREei & £ D—2 45 b0 L LT, —ISik
P BUERBS 5, H% CuSO410Cu0 1Tk, SKILIREY 7 = v OSMRRHEL b
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Figure 2. The compressive strength and
alkaliextracts of the wood rotted by
wood-destroying fungi for 200 days.

200 days. (1) The decreasing percentage of com-

s pressive strength of control test pieces.

(1) The percentage of alkaliextracts. (2) The percentage of alkaliextracts of

the wood rotted by Poria vaporaria. (3)

The decreasing percentage of compressive

strength of the wood rotted by P. vapo-

Figure 1. The compressive strength and
alkaliextracts of control test piece after

(2) The decreasing percentage of com-
pressive strength.

raria.
% 140 F
700 730
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Figure 3. The compressive strength and 0 A S S T

alkaliextracts of the wood rotted by wood- 70 20 3.0 40

destroying fungi for 200 days.
(1) The decreasing percentage of com-

50
soL. %

Figure 4. The index of "the compressive

pressive strength of control test pieees.
(2) The percentage of alkaliextracts of
the wood rotted by Trametes sanguinea.
(38) The decreasing percentage of com-
pressive strength of the wood rotted by
T. sanguinea.

strength of the wood impregnated with
cupric amino-sulphate solution.

(1) After 2 days from impregnating
treatment with preservative. (2) After
100 days from impregnating treatment
with preservative.
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Do WAALEITIZ, BRLSELL T T 22 LI D , FHEROARSRE LN TEH I, Y
=T, ERE VG T VIR E ONMBUCHE D, EROAERBSRESNTVWED
T, ZELF LS RAFETIE AV

Table 27. The percentage of vari.us copper compounds in the
wood rotted by Trametes sanguinea.

Spesimen TOti} Cu | Cu as copper | Cu as CuSgp ) Cu as ) ) Cu‘(NHs) 2894
% oxalate % | 10CuO % | Cu(NH3).SO04 % I to former 9%
2.5%, T.s 0.76 | 0.28 0.28 0.20 . 0.1
5.0%, T. s. 1.60 0.57 0.59 0.44 1.34
2.5%,, cont. 0.74 0.15 0.27 0.32 0.97
5.0%, cont. 1.64 ‘ 0.40 0.60 0.64 1.95

#*

The inhibiting concentration of Cu(NH;),SOy4 to growth of Trametes sanguinea was
0.5~0.7 per cent in petri dish.

T, TOMERRLTRZLFNITOWT, § 12 FHERROIEYEE O (FEH,
cont.) 1T, Cu30,;-10Cu0 ¥igA L, Bk

%
BEoftoT 100°C 1Tk <IMBA LTI &, ] ;00 -
B A TTERR D Ak 235530 & L7z, 90+

Wi LThL 2 &, EICHE 2K & AR 80t
el & DI HE S FERR D Ak, DO THELD 70

S ALIRBID TATRER 2 & 1T B, 60
/.'A— [OTTRry 0
10 Kok 12 Rictiks &, 2.5% wedoasm °
40
MOW4, v 79 vy rmic K 2RO S
30
13, 2T 2L 288 L, WD 20
RO R LT wE, it LT 4ry ok
rDYGIL, MR OERO L A LTIE v | | L
4} 700 200 300
2h%, RS ORI, LFRoMEICHEOT, PAYS
Figure 5. The alkaliextracts of the wood
Mz ¢ 3 S o=
FEOHWREL SN 7LD LIRET 32 B3 rotted by wood-destroying fungi.
- A A A L (1) The untreating test piece. (2) The
HDo MiLT, EHDOHEITHG AR T control test piece impregnated with
LET 10 L P : E 2.5% cupric amino-sulphate sol. (not
HET BMOIIER, 12 i, Cu(NH;):SO, rotted) (3) The wood impregnated
Kk CuSQ.-10Cu0 D 3fiE#E2 N2 DT with 2.5% cupric amino-sulphate sol.
’ was rotted by Poria vaporaria, (4)
BEFAE LTS &, i 2T FemTind The control test piece “impregnated
with 5.0% cupric amino-sulphate sol.
b, M%HE 0 Cu(INH;)2S0, MER L, ZOH (5) The wood impregnated with 5.0%
cupric amino-sulphate sol. was rotted
TR L CAEBILUERERHER LTS by P. vaporaria. (6) The control test
) ) piece impregnated with 109 cupric
LITE D, 23, FER W TiK245 10 MaorT amino-sulphate sol. (7) The wood

impregnated with 10% cupric amino-
e, WLl ehhxarhiLTtws, ZELES, snlphate sol. was rotted by P. vaporaria.
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Y 7= DfiftAiE, Th. Lieser %ur V. Schwind (1930)™ icf&h, U 7" = v DK
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IERDOWAARB E W5E Lewilt, 56 Hicondd, (A), (B), (C) &b, JFichEsk LoHl
FERLTOVEVL L b2k, O. R. Herzog Kuf A. Hillmer (1931)” otz
2, TAAVY 7= ORFREREEEPTH 2. L, (C iidd 28143, fic B) %
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HEE LD D, Faik, Wc2zk 7Y 7= r—il—iERER A (The compound, “lignin-

copper-oxalic acid”’) &IMERT it 2,

Log €
- %
.6
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Figure 6. The absorption of ultraviolet Figure 7. The relation between absorption

rays by copper compound of slkali-lignin.
A. Alkali-lignin of ‘““‘Akamatsu’’ (Pinus . .
densiflora). Solv., 0.02% NaOH sol. rotted by wood-destroying fungi.

Conc., 1/20000-Mol/L. B. Alkali-lignin of (1) The absorption percentage of copper
which treated with 5.0% sol. of cupric
amino-sulphate. Solv., 0.02%; NaOH sol.

of copper and lignin-content of the wood

of the wood rotted by Poria vaporaria.

Conc., 1.20000-Mol'L. C. Alkali-lignin () The containing percentage of lignin
of which treated with 5.0% sol. of cupric of the wood rotted by P. vaporaria. (3)
amino-sulphate, and then 1N-(COOH); The absorption percentage of copper of

sol. and last with 1N-H.SO, sol. (The
containing copper compoaent was 5.52%) .. ..
Solv., 0.02% NaOH sol. Conc., 1/15000- (4) The containing perceuntage of lignin
Mol/L. i of the wood rotted by T. sanguinea.

the wood rotted by Trametes sanguinea

KIpicoOwTlE, =B V K2 21 Ker 22 #oil, e cidere - XL V%
WHOEI B E R LT WS, 2k diic (A)—fd, B)—e 4w s riclaise, (C

—

-~ 5 YLy r TR BEHM O Hie ow TR LTI % &,
(A < B) < ©
OIEE D, Hir (B) & (C) ED3ERAE WV, BIHITOWT DI & DRI, W
100 < 200 < 300
LD, ERMOENCK DB GEAED (&
A < B) < ©
0T, e (©) 1k (B) D24k h Dk, ZERHTEICRTMC, V7= v RHED
HMTHELLE LTHYM LT v %,
CEEAMICOWTILS &, EB TV i3 19 KR, AR BB L1
RN K DT, Secidle 2, Bl r B v, 2%k, BEn 2 H T 2K



— 24 — MAERBR B HE 545

#Mic LT, Bk 2EABBECEKDOI T, DS, V7= v MM T 2Lz TEE
DAY, IGERKT, V7= v OiFEEMSEEI LT R W, OLhICHINT 2D TH

59,

V  AMEBITHEICK D ERE BB OEfT 02 E

AL, WITIRE & OBRICHTKILT 2 b DT, SiREED ETIEEEMCEN 3 236
TY, WRESKWGEIE, B2 TEIMICH X FlkT 26023% v, E. Bjorkman (1941)®
(FEHEE Y —~ ST OWT, GG 2B OO AT IE IR L, R R oIS —
L (1942)% |3, FEREEE Y — FANEREIR Lk LT, Z2EMNE Lo 2T EERETW D,
Lz oBom , FBEIZSUHEDETTICHBREIC T 205 TR <, NECENT 22 &
R T AT (TN

SRBR W 12K 45 8~T1 BRsticfE 1~V oRTRIciEE, e4 v s X RUV & 79 v
7 & IBFGORENSTTONT VS, Lasb, WROMERIE, i bl T2 &
BN 2BD D L YENLTE NLDTD 5,
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Figure 8. The decreasing percentage of Figure 9. The decreasing percentage of
compressive strength of the wood rotted comprassive strepgth of t]jle wood rottad
by wood-destroying fungi. by Wood-destroy'mg fungi. )
(1) The wood rotted by Trametes san- (1) The wood impregnated with 10%

. cupric amino-sulphate sol. was rotted
guinea for 100 days. (2) The wood by Poria vaporaria. (2) 7, 5.0% sol.

rotted by Poria vaporaria for 100 days. 3) 7, 2.5% sol. (4) The untreating
wood rotted by P. wvaporaria.
TORINELTHEZBNST &iE, K5

27 1Y

i) Cu(NH:):SO: 56 53T 2 SR T » & = 7T 2 RIEHNEIIS B 28 AT d

FI DTN K 2R O L DwTid, H. Schmitz & of F. Kaufert (1936)39
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Figure 11. The decreasing perceutage of
compressive strength of the wood rotted weight of the wood rotted by wood-
destroying fungi.
(1) The untreating wood rotted by
(1) The untreating wood rotted by Tra- Poria vaporaria. (2) The wood im-
pregnated with 5.0% cupric amino-
sulphate sol. was rotted by P. vaporaria.
nated with 2.59% cupric amiro-3ulphate (3) The untreating wood rotted by
sol. was rotted by T. sanguinea. (3) Trametes sanguinea. (4) The wood
, , impregnated with 5.0% cupric amino-
", 5.0% sol. (4) #, 109 sol. sulphate sol. was rotted by T'. sanguinea.

Figure 10. The decreasing percentage” of
by wood-destroying fungi.

metes sanguinea. (2) The wood impreg-

DD 245, MERT v ==TIEHVWHENTVAV, FHFIL, CulNH;):S0. h6EET 2
BT > = =T Ot E 45 28 FUTHRT

Cu(NH;):S0,+ (COOH):—Cu(CO0):+ (NH,):S0,
DAL, iy 20 RITRT

11Cu(NH;)2S0—~CuS0,+10CUO +10(NH,) 2SO+ - - c v v v e vv -+
DU LK LT, BRI Omi< Y Lz 5 HOMBEQRAMC O, 4 12 Mriii.
DD L, VL yriE 0.7%, 4wy rid 0.4% HIGEINTED, 23ty
Cu(NH3):80, @ 1.2%LITFiCHIgT 2, BiThds 2IEICH T, 7 2 IRHED 5N & b

Table 28. The quantity of ammonium sulphate separated from Cu(NH3):SO,
by the course of Cu(NH;):S0,+ (COOH).—~»Cu(COO0):+ (NH,):SO,

The concentratlon of solutlon j Thﬂ quantlty of (NHy): SO4

treated % separated from former % Remark
— : _ :
10.0 } 6.82 | Producing percentage- - 68 20
5.0 ‘ 3.41 |
2.5 | 1.71 |
1.2 0.82 '

0.6 | 0.41
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Table 29. The quantity of ammonium sulphate separated from Cu(NH;):SO,
by the course of 11Cu(NHj;)2S0s—CuSO,10CuO+10(NH,).SO,

The concentration of Cu as CuSO4+10CuO Cu(NHj) S04 to (NHy4)2SO4 produced
solution treated % produced from former % former % from former %
10.0 1.20 3.65 2.26
5.0 0.60 1.83 1.13
2.8 0.30 0.91 . 0.57
1.2 0.15 0.46 0.29
0.6 0.08 0.23 0.15

%0

Figure 12.

———— e s e

soL %

The acceleration of decay by
wood-destroying fungi in the case of
the wood impregnated with ammonium-
sulphate solution.

(1) The decreasing percentage of weight
of the wood rotted by Poria vaporaria
for 100 days. (2) », by Trametes san-
guinea. (3) The decreasing percentage
of compressive strength of the wood
rotted by P. vaporaria for 100 days. (4)
7, by T. sanguinea.

Trve=TITRODT ENHKDZFNED,
vy ryv syt s 2.5 Kt 5.0% i
A DHAD LI DWTIE, ki
B\,

2T T, WIZORINE LT

) FEHFEITIRS TIOR3 5, Ho
BRYRS T 2YarE2 TR, '
JER, AREHUTINT 2V 2= v DIELE,
F. R. Olson, H. W. Peterson Kktr E. C.
Scherrard (1937)%" #siih LCwaml,
TEITH D e n — XD EPLET S &
WS DW—REDHERED &L 5 TH 2. MAasE sz
&bz, A. 1. Virtanen KX O. A. Kois-
tinen (1938, 1944)% <, R0k
B, WICii e n — X0 E2 3

LEORERFNHTHIEL, "ARMETO

N2 b DR, rw — XOWAPERHRAKTH Y, HFEIRIG, B0 BARRSITT 28,
Y 7= v OfFEE, BEAREOHIMEETEAV LMETVWI LD LD D,
WIT, MR, L L, BT SHMEOSMREIL & 1E, EINTIZTT R 0SB b

DTHsT EeHEzNFE, ZIEHEHS

WICREELET, vy 75 v 4y s
HIT, FOBRRBSEILE L TILD &,
DILADFEAIL

LT

iii)

T m — ZDWARIGTEITE v,

EFPEEDORIN L i 2T & A3HIKR S,
TR D,

2.5 Rr 5.0% URIIQEA &6 & 1T

5 13~15 Hodn< , §iFEgHicltxTy 7=

ZDHIT, WITHZOMREK &

BIED 7V 7= v —H—TERRi AR DRSS, B E DM T, Rk
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Figure 13. The decreasing percentage
of cellulose of the wood rotted by
wood-destroying fungi.

(1) lhe untreating wood rotted by
Poria vaporaria. (2) The wood im-
pregnated with 2.5% cupric amino-
sulphate sol. was rotted by P. wvapo-
raria. (3) The control test piece
impregnated with 2.5%; cupric amino-
sulphate sol. (4) The wood impreg-
nated with 5.0% cupric amino-sulphate
sol. was rotted by P. vaporaria. (5)
The control test piece impregnated
with 5.0% cupric amino-sulphate sol.

T m = RO IT)

FIECT 289005260 %,
TERACHIEIL, "R ELTY 7=
YRHMT 20T 5" LD Ak 2N
TwebDTH LA, IWwhZLiWT 2=
DEERAH D, M. J. Pelczar, S. Gottlieb

s W. C. Day (1950)*” %, Polyporus

L versicolor (B 75 %5) ¥JJwT, “K&v
7= v D BRI,
AL —FEEORTEWHEAR S Lidle” &3
HLTWD. —HICR TRz, MR E Sk
ICHEDOT VW3, v O B

9@ E. C. Barton-Wright X%t J. G.

[ —JRPED 7 =2 —

HEicHz v 7=

Boswell (1931)® & Merulius lacrymans
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igure 14. The decreasing percentage
of lignin of the wood rotted by wood-
destroying fungi.

(1) The untreating wood rotted by
Poria vaporaria. (2) The wood im-
pregnated with 2.5% -cupric amino-
sulphate sol. was rotted by P. wvapo-
raria. (3) The control test piece
impregnated with 2.5% cupric amino-
sulphate sol.

1)

(2)

(3)

700 200 300
DAYS

Figure 15. The decreasing percentage

of lignin of the wood rotted by wood-
destroying fungi.

(1) The untreating wood rotted by
Poria vaporaria. (2) The wood im-
pregnated with 5.0% cupric amino-
sulphate sol. was rotted by P. wvapo-
raria. (3) The control test piece
impregnated with 5.0% cupric amino-
sulphate sol.



— 28 — PRSERERY DTS $ ’ff% 5453

(24 %%) icfkp, F.F. Nord %tr W. J. Schubart (1950)3 3 |4 Lentinus lepi-
deus (~v *v5), Poria vaillantii (v % 79 v % ») KU Lenzites sepiaria (F » 4
HZ8r) BITEOTEmE Lotk b, K%Y =i T2 LiRkshlL, “#s
&0 aZ ST, HIERHD b D L& —D b DA LELTV 3,

ZEHCMIUE, FIESEHEEGHIC RERE LT ) 7= 2 T2b0TH 3 523
A%, ZELDTU S ICHOE & O B ERKORERR L LTY 7= v £#H2 20 HC
BB, BHY 7=viE, WMOEE, KERELTELr —~ XE3ET A0 ST H
D, HAMREME LTEAAETDH 5 LB ED b D 20TY, FHFOMERITOILS
TERPHANE LY, £ DA, LD R Y 7= v iTk T SRR RN RIT 2 A
WEIRTZONELTHAH 9, S. A, Waksman FrrH. W. Smith (1934)3D ¢, v »°=
DY R BRIV s AR, SMBEEER Zcoic, B LT RERT T 52 &8
07 L Twa L, BEED Y 7= v —E— A O SMRNEEAR S b D L L
T, fokgsn o8N, HY 7= v ORERORIS I 2 SN T2 F, Z LT
SEPOZEMERHLN, MEOREBZUL LD LE2 62,

T “CEFETFORFESHEOI, HEBLILLTHDEALA LT L, KOTHS L 7~
REGHS 2 L AT LR 3 D1ERRAS, $i & & b IThc Y 7" = > iRtz 2, zo5
EROITRN L TR L, v — XOSMEASEHIcHER T 27 82 uE, ZIEEFiedEo
RADENTH H 155,

Zik, 45 13~15 MK DTG 23/ 24K, 2.5 RF 5.0 % A, Frc#EFICh
T, ML VELCE AN THOEEMSMH INTwIIC bhhb b, 200 HLUERCRE 3
R L, 300 MiTRCIZBicdi v B Lo TR Y, Hiy 30 £,

Table 30. The remaining copper by IN-HsSO; solution treatment in
the wood rotted by Poria vaporaria.

. The remaining The remaining
0,
Decay days Specimen Total Cu % Cu % percentage
200 ( 2.5%, P.v 0.82 0.22 26.83
- U| s.0%, P.v 1.61 0.12 7.45
300 ( 2.5%, P.v 1.80 1.18 65.56
’ Ul s.09%, P.v 2.52 1.68 66.67

FRRRAAILIC (R 208, [Is 0 2 = v — G180 23, 200 ATl T B D%k b
DA, 300 AL T, TAaY Y 5=y LIEHNEROFEL RTICEDOTWSZ
LITHEOT, Wb M 2T W3,

HMLLEDT, YOI E LT

i) TR0 Ak T R BRI R DR A, T AT B v et T 2 A
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A. Methods:

The test pieces of ‘‘ Akamatsu” (Pinus densiflora) 2x2x4cm large, each
piece had been impregnated with an ammoniacal Cu(NH;).SO; solution by full-
cell process, were prepared. The concentrations of Cu(NH;),SO, solution used
were 0.6, 1.2, 2.5, 5.0 and 10 per cent. For the destructor, two wood-destroying
fungi, Trametes sanguinea and Poria vaporaria, werz used, and test pieces
were set on the fungal colonies and were laid together in incubator at 26°C for
100, 200 and 300 days. And the change of elementary composition of cupric
amino-complex in wood were investigated by analyzing the test pieces at various
stages: namely, immediatly after the impregnation of the chemicals, drying
stage after impregnation, saturation stage of moisture after drying, decay stage
by wood-destroying fungi.

At the end of decay-test period, the destruction degree was examined by
means of the loss of weight and the compressive strength. After each test piece
was ground to 60 mesh in a mill, the cellulose- and lignin-components were
analyzed by standard method, and the decreasing percentages were calculated.
The alkali-extracts were also weighed.

B. Results:

The results obtained are as follows.

1. When the compound, Cu(NH;).S0,-H:0, was dried for .24 hrs. at 105°C,
it was transformed to the composition of Cu{NH;):SOQ, with the loss of ammonia
and water.

2. When the compound, Cu(NH;)-SO4, was kept with water for 5 days at
room temperature, it was transformed into the composition of CuSO,-10CuQ by
separating (NH,)-SO,;. And th= basic copper sulphate, CuSO,-10Cu0, was much
found in the control test pieces

impregnated with 5.0 per cent solu- %
tion of Cu(NH;),S50, (86.7 per cent 6o
to the total copper content). P

3. Some wood components gl
were chemically decomposed by the
basic copper sulphate and oxalic Tor
acid was found perceptibly. In 80+ .
consequence of this fact, the com- g0k bl
pressive strength of control test e
piece which apparently seemed. to @
be sound was decreased, and the 30F
alkali-extracts were increased. And 29
as will be seen in Figure 1, the i
both curves which show the relation —
between the treating concentration 0 2 4 6 8 s gf %
of Cu(NH;).SO, solution and the )
compressive strength, and the per- Figure 1. The compressive strength and
centage of alkali-extracts were alkaliextracts of control test piece after
nearly in similar figure. 200 days. T

4. The destruction of test (1) The percentage of alkaliextracts. (2)
pieces by P. vaporaria was accele- The decreasing percentage of compressive

strength,

rated with the all solutions other
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than 10 per cent, while by 7. sanguinea, it was accelerated only by 0.6 per cent
and not occurred with the concentrations over the 2.5 per cent.

5. The acceleration of the destruction by T. sanguinea and P. vaporaria
in below 1.2 per cent appeared to be caused by the action of (NH.):SO. which
had been separated by the following process:

Cu(NH>):S0:4 (COOH)>-»Cu(COO)s+ (NH4)2SOy- - - - - - (Biochemically)
or 11Cu(NH3)2S0—CuSG,-10CuO-+10(NH):SOy -+ -+ -« - (Chemically)

6. The acceleration of the destruction by P. vaporaria in 2.5 and 5.0 per
cent solution treatment may be caused by the following three reasons:

(a) The decomposition of wood constituents by the compound, CuSO,-10Cu0,
gave csome favorable conditions to the fungus for attacking the cellulose.

(b) The copper-component absorbed by the lignin which had been liberated
with the progress of destruction by fungus, and then it reacted with oxalic acid
which had aleo been produced by fungus, thus there formed the compound,
““ lignin-copper-oxalic acid’ (which was temporarily named by the author).
This compound is hardly decomposed by cold IN-H;SO, solution, so that the
decomposition of cllulose by fungus so speedily progressed.

(¢) In cooperation with the action of fungus, the formation of the compound,
lignin-copper-oxalic acid positively acted to the destruction of wood constituents,
thus the increase in the activity of cellulosic decomposition system may occur.

As are shown in Figure 2~4 and Table 1, these arguments have also been

9% | B
1 100 r
90 ”
M| 8ot
ol T0
o 60}
sof 4y
| 40
30} =l )
ol 20}
ot [ |
0 /160 200 D:Yog 0 00 — DA?‘Yio

Figure 2. The decreasing percentage of

Figure 3. The decreasing percentage of
celluloss of the wood rotted by wood-

destroying fungi. lignin of the rotted by wood-destroying
(1) The untreating wood rotted by fungi.
Poria vaporaria. (2) The wood im- (1) The untreating wood rotted by

pregnated with 2.5% cupric amino-

Pori ja. (2) T im-
sulphate sol. was rotted by P. wvapo- oria vaporaria. (2) The wood im

raria. (3) The control test piece pregnated with 2.5 9% cupric amino-
impregnated with 2.5% cupric amino- sulphate sol. was rotted by P. vaporaria.
sulphate sol. (4) The wood impreg- (3) The control test piece impreg-
nated with 5.0% cupric amino-sulphate ] o ) .

sol. was rotted by P. vaporaria. (5) nated with 2.5% cupric amino-sulphate
The control test piece impregnated sol.

with 5.0% cupric amino-sulphate sol.
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Figure 4. The decreasing percentage of lignin
of the wood rotted by wood-destroying fungi.
(1) The wuntreating wood rotted by Poria
vaporaria. (2) The wood impregnated with
5.09% cupric amino-sulphate sol. was rotted
by P. vaporaria. (3) The control test piece
impregnated with 5.0% cupric amino-sulphate
sol.

Table 1. The remaining copper by 1N-H:SO,. solution treatment in
the wood rotted by Poria vaporaria.

. . The remaining The remaining
. o
Decay days Specimen | Total Cu % | Cu % percentage
- { 2,5%, P.v 0.82 ’ 0.22 26.83
- 5.0%, P.v 1.61 0.12 7.45
200 { 2.5%, P.v 1.80 1.18 65.56
5.0%, P.v 2.52 1.68 66.67

distinctly certificated from the following facts:

i) The consumption of cellulose had speedily progressed especially in the
last decay-period of 300 days.

ii) At the end of this period, lignin-component was accumulated abundantly
in the residue.

iili) At the same time, the copper-component which was not eluded by cold
1IN-H:SO, solution, so-called the lignin-copper-oxalic acid, had much appeared in
the residue. (May I, 1951)
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T. Laboratry test method of the durability of wood.
left. The untresting wood. right. The wood impregnated with
2.59% cupric amino-sulphate sol. (Preria vaporaria)

II. The wood rotted by Tramstes sanguinea.
From above: first. The untreating wood. second. The wood impregnated
with 2.5% cupric amino-sulphate sol. third. #, 5.0% sol.



M. The wood rotted by Peria vaporaria.

From above: first. The unteating wood. second. The wood
impregnated with 2.5%, cupric amino-sulphate sol.

V. The wood rotted by Poria vaporaria.

From above: first. The unteating wood. second. The wood
impregnated with 5.0% cupric amino-sulphate sol.



