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Goro Fuse and Koichi Nisuimmoro : Studies on organo-mercuric and -tin
compounds for wood preservatives. V. On the preservative action of

organo-mercuric and -tin compounds. . .
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BALA YD BTES T O\ THRET 50 RMPTEH O DB 7712 % 0 KA ORE N & THERE
BLrofgar LTHLNRSLOT, COMBRIMEACE 2 2HRIHERL V. Lo THER)
HEBRIZ COWMEB LT LTHRBT 2 HEN 0L BN TH 5. L LEB I Rpig o
AM BN EHIRRE 3 2 DANCE S A ki, ERENRBRIEL LTS5 ¢ 2 @R
THETHD. & rn s BARRETOCH L oERREERC KRB LE S 2 0 CHE
BAOHECHLT LHBEY R HIELRTBVEEV, 0ok %23 EHECE BTk
RECIEMCBiED 2 ms R T ROMINLETH 5, BB IR RCIMER X O iERE
DHED PREIN T B RRBRAMESUBEL TSV WELEHEO—BEChs 2 nx X
S :
BLAER EIC 35U 5 BB 4) ) 3B 7 3 24 7 TR SR BR P B B RS BRI 2 170 BT D o
FHHE LB LT 5o 727 % OB OTHMERER & BB G Eihic 35 Wik
BT HHMO 5 5 HENHE T bh 5 C & AERIN D ARE TRAMERER YK
L KBE & R 2 1 JIS BRSO 735 & TTRERALARRBEC X 5 AR L e SEROIHER BRI
KEVEBHRIEC R T 5B A D HEL ok bDNRS <, ©OFECRENRE ML —IE
WEINI O TEBOTNBEORME 0k Ah RRBRTETE 5, B JIS #1512
FEBRIE 2 0 KR ERIED % X 05 L b 0 & Bibh 2 53Kk & il & o MlE % o[
BB A5 L, KBEBOZELEL R VWO TEBIETREIEERBLTCWS, Lk
O USRI IRE 2 R RO TS 7 810 X 0T & 0 EHIC T W IRERE & 47 5 Eide
LORB ST s, KEBTR, JIS BRRBRSEO AL+ WM. 2EHET 5
TR AT, R 2 SOTHBRIELRIC X o TR SLamo i, mes,
Mot & DREMESHIBHNCED X5 hFB8 Ak JIETHERETI L L bic b oRBRY
HICOWTHRBICH 4 DERAFok, BHRRL 1% OMENFEL TV 5, HHs
T ORBRITECEH LT T ELCBIEOHE 2 X OBEIC O TR L £ 35,
HAB THE Lo AERTR AL OPRELY B\ CREBH 27\ 20 RIF O BF5E
DHECREERIROA L TEHEBE X DWE L TEOEBER & L,
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DEFCHERN I E e ERNO WA T ELERERREC I OTHRELFELZT o0 TE
DEHOREMEL BFELZE L LR L oEAIC SEBORE L EHBRALE, BIEEA
W, HREGEAEC Lo TR 2 UB LB R Lk, E o BBBIKE, BI1ts
YWoBELLHEBELHRT 2 2DBER WL R T 2 REQARMBIEHF % RO &4 3R LT
FBOPVIBH T O»TH HEBKRE Lico (W.M. : HREZ/LHARED

®£ B F &

HERR

FHBIKEH © Ethyl mercuric chloride (EMC), Ethyl mercuric phosphate (EMP),
Ethyl mercuric p-toluensulphon anilide (EMTS), Methoxy ethyl mercuric chloride
(MEMC), Phenyl mercuric chloride (PMC), p-Tolyl mercuric 'chloride‘. (TMO),
Phenyl mercuric acetate (PMA), p-Tolyl mercuric P-touensulphon anilide - (TMTS),
Phenyl phenethynyl mercury (PPM), Phenyl mercuric dinaphthyl methan disulfo-
nate (PMF), Phenyl mercuric triethanol ammonium acetate (PMEA), Phenyl merc-
uric oleate (PMO).

FHHEEF . Tri-butyl tin chloride (TBTC), Tri-butyl tin hydroxide (TBTH),
Tri-butyl tin oxide (TBTO), Tri-butyl tin acetate (TBTA), Tri-phenyl tin acetate
(TPTA), Di-butyl tin chloride (DBTC), Di-tutyl tin caprylate (DBTP), Di-butyl
tin dodecathio (DBTS). (¥ 1 ®ZR) .

Fofh : P.C.P.-Na, 7 v4 v — +, JISK-1550 3 i, JISK-1553 2 &, JISK-1550 5 f&, ##
AOHREATE & Ao ‘

JLER T v

HEM T A EFERL, BRroBRLEMBENED 2D 1X1X2ecm O 2 HHRFRE
Utco KELFI5% TH 2 0 IEELEE ORI © & E7KE LofI50% & Lico BATMERIEFRE
O FHFFOTIMBML VML, EALE JIS BASMERBRTEO BEEAKICHEL
T2t 1 4EBMORFEEAL, O3 bBRNEDOHE LV HOISEEREAL TRRICHL
oo FREULERIE FKREBRIS08 ORI CEIREOER BN L, EICKE AT vy — 27
5 30°C < 3BEMBABIM L CERNICKE L. BEHOWEE R Table-1~3 KR I N %58
IKIERYED R BB > LTCRAFICHE S X0 BH— BB T2 X5 Lk, HEE
BEFEHO SO LRAIE L CHHBR NEA R 7o, WHEE 1 7 ABERNCHE L T ERE,
BPBE 21T 27,

i 1 ,

JIS MR O M RHERF 2 100, 2018 < 0 52+ ik & HREBLAME GUREEAE) wio<T
MHERRE 2 17 5 Jigk % & Do T REEALRABRBE O BBk 208 B¥fdl € c ik EER £ 1 Y MoK
RO EA R = 2L F -2 BH IR L F LV =2 A F—2FT 52tk b, RBEHNO
RER 35°C KRB L, FFEEMELN 1500mm KM T 5 & <MK Lz, % 2SN
AAFO 1T HCRERRBS Lisvo T 104 BTt A2 20 s 2, —IG2HC EERS I h ok
L, EHRAREIIA Y VREFE L Wicd, 120 HEEKE) L1I2BRIEL T2 2 & BB Lk, %
B #ERNCES ThWeD T, RFARBAEECERAYZT Tw5IRETH DO,
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BFHE :

Tk Ui TRAEM O B ECRE 10~20mesh O 3508 K/ 2~ =
4.58, <7 +v 0.38, 7K 100cc »EFL THAB L AEEENE 2L FYTH Ok, Lk
20 TRERTIR C OWEBREL IV, BFEIAR »o—FLAEN Y LoTHBKTS »
ABHBEF xR i, TONBEMOEREFDRD CICEHFREDOELYBIE L. BERED
BERC Lkryv, EHEERT 427 - HREARREIC IO HIE Lk, RBfEn Paria
vapararia T& 5,

ERBREEE

HBKSBC AN EERD s X CEGRIENS RO MR Table-1 10, HEHILAHO
D1t Table-2 i, *OMOPFEFIDO & DIk Table-3 Kk AFTINB, T DBEERLD
R OB IEAR KD TEAOLBRE & OBRE 7 » v F+ 5 & Fig. 1~4 2185,

~ -Table 1~3- “Average Weight-loss-and-compressive-strength loss-of Beech sapwood treated
with preservatives by decay

Table 1. Organic mercury compounds. . .-

treat- |Concen- Non Weathering|JIS test-10 times|JIS -test-20 times ngtather Meter
Chemicals | _ . |tration 1
: % |W.L.%(CSL.% W.L.%|CS.L.%| W.L. %|CS.L.%| W.L. %|C.S.L.%
1 0 0 14 33 22 56
0.5 0 0 26 39 24 62
B 0.1 4 10 11 19 24 39 29 73
3 0.05 7 19 20 59 45 84
Q %)
2 = 0.00 | 12| 39 | 20 | 66 33| 76
)
0.1 0 0 : 34 75 9 |. 28
V. 0.05 3 13 ~ 46 86 17 51
0.01 9 33 : 45 90 46 90
1 0 0 2 0 5 20
0.5 0 5 12 21 12 37
. B. 0.1 2 9 6 39 24 49 17 55
(@) .
A 0.05 ‘13 30 29 66 -30 70
o, o o
2 0.01 18 48| 25 64 39 78
o2 |
5} J
0.1 0 0 7 20 12 34
V. 0.05 7 22 42 93 16 50
0.01 16 34 41 90 34 73
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1 8 26 10 52 10 31
0.5 12 36 24 42 14 44
5 0.1 22 50 17 57 | 27 67 | 24 65
o & 0.05 24 59 28 64 27 70
2 = 0.01 22 61 30 71 36 83
= Q

5 0.1 " 4 24 20 51 25 56
0.05 8 32 15 42 30 70
0.01 23 52 39 80 36 73
; 1 0 0 13 46 3 0
? 0.5 2 9 18 45 13 22
U 0.1 4 21 9 26 29 59 23 39
- é) 0.05 16 42 14 43 22 55
= -‘2?7@ 0.01 27 48 24 65 24 66
é., | o1 |0 23 16 52 15 53
R 0.05 12 21 31 56 18 63
) 0.01 22 43 22 55 24 66
1 0 0 0 0 0 0
0.5 2 9 2l 11 0 0
0.1 2 10 3 10 4 19 4 12
2 0.05 5 23 5 30 8 18
% :5 0.01 9 31 10 42 21 56
0.1 0 0 0 1 0 0
0.05 4 10 2 12 6 17
0.01 8 21 7 19 20 58
1 0 3 0 0 0 0
0.5 2 4 7 22 0 0
s 0.1 1 5 1 0 1 36 3 0

o m| 0.05 5 9 7 31 7 25
= 0 0.01 11 27 32 70 21 70
é’ 0.1 0 1 0 0 0 0
0.05 1 2 2 28 6 23
0.01 5 14 10 44 20 56
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il - A : KMBTERIE L CORBIKSR, $1bad GE5H)

1 0 0 0 0 3 11
S - 0.5 1 0 4 17 2 8
o) .
% LI) B. | 0.1 2 4 6 13 25 38 12 28
< < ET) 0.05 9 33 11 36 12 40
il - .
g z—o 0.01 26 70 22 51 16 | 60
&L ;
e
| 0.1 2 0 2 2 0 0
O V. 0.05 4 5 17 40 6 21
0.01 12 38 34 72 12 46
1 0 0 0 0 0 0
0.5 0 7 0 6 0 7
= B. 0.1 6 16 7 18 9 18 10 31
O -
o cl> 0.05 14 20 13 28 22 50
2 3 0.01 21 50 22 41 23 57
bo =
T
O 0.1 0 0 0 0 0 0
V. 0.05 6 24 5 23 9 25
0.01 15 65 22 61 11 2 30
Table 2 Organic tin compounds
treat- | Concen- Non Weathering |JIS test-10 times|JIS test-20 times Eg:f ther Meter
Chemicals ment tration
% | W.L. %|C.S.L.%| W.L. %/C.S.L.%| W.L. %|C.S.L.%| W.L. %|C.S.L.%
2 2 0 2 0 0 0
1 3 5 2 2 1 1
B. 0.5 3 1 2 2 2 7 2 12
o O 0.1 4 10 1 3 2 11
& 4
R 0.05 4 16 4 14 7 19
/m
0.5 2 0 2 0 2 0
V. | 0.1 2 7 2 3 2 8
0.05 11 5 19 4 12




A Br %8 %26 (HE36)
2 1 0 1 0 0 0
1 2 0 2 4 1 0
0.5 1 8 1 1 2 12 3 13
o X 0.1 3 | 10 2 6 11 37
g 4
@2 0.05 4 13 10 37 34 69
&
' .
0.5 0 0 2 0 0 0
0.1 2 1 2 7 2 3
0.05 5 10 6 20 7 30
2 1 0 1 0 0 0
1 1 0 1 0 1 0
0.5 2 7 2 2 4 12 1 6
= B 0.1 3 12 3 15 3 11
—
= G 0.05 6 2 9 34 7 27
5 .
0.5 1 0 2 1 1 0
0.1 2 | 1 2 3 2 6
0.05 2 18 5 20 6 22
2 1 9 1 0 1 0
1 2 9 4 12 | 1 0
- 0.5 3 10 2 15 11 23 4 12
E .
< & 0.1 3 14 3 17 12 35
@)
E < 0.05 4 27 9 32 20 53
7l
2
2 0.5 2 1 2 7 1 5
0.1 2 10 5 6 5 17
0.05 8 20 10 21 14 40
2 4 8 19 42 10 7
1 6 19 25 56 1 33
o 0.5 8 25 23 43 30 17 12 51
Q
< 2 0.1 13 32 29 63 23 64
S v
5 & 0.05 21 49 33 64 16 47
& %
O 0.5 2 1 19 54 7 21
AN
0.1 14 38 22 44 20 47
0.05 27 71 20 57 21 53
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2 11 29 27 75 15 43
1 25 48 36 78 26 59
0.5 21 47 25 50 42 86 32 71
o5 0.1 25 49 28 69 40 86
E <§ 0.05 19 57 30 69 38 94
® ¢
0.5 1 8 29 58 22 36
0.1 25 53 34 63 29 70
0.05 23 54 37 61 39 87
2 1 0 23 52 11 16
1 6 13 36 65 12 30
o 0.5 8 30 26 65 34 73 18 36
o 3 0.1 10 28 21 57 16 41
& @c 0.05 21 44 27 76 30 59
& 0.5 1 30 2 1 4 11
0.1 8 26 7 18 21 52
0.05 15 37 15 38 36 63
2 13 36 11 23 12 23
1 34 51 33 55 15 33
3 0.5 14 40 28 60 36 61 19 47
o, ng 0.1 24 60 31 69 32 69
= O
S~ 0.05 31 78 35 80 30 70
&,
& 0.5 2 6 27 67 7 20
0.1 18 44 44 80 25 63
0.05 32 67 38 80 32 66
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Table 3 Other preservatives

treat- | Concen- Non Weathering|JIS test-10 times|JIS test-20 times ngtather Meter
Chemicals ment tration : }
% W.L. %|C.S.L.%| W.L. %C.S.L.%| W.L. %/C.S.L.% W.L. %/C.8.L.%
5 0 0 - 2 5 2 6
2.5 0 0 7 16 4 10
B. 1 4 12 13 36 17 45 6 19
‘g“ 0.5 2 9 29 70 ' 7 25
a 0.1 2 9 36 80 18 46
Y
1 0 4 3 10 4 17
V. 0.5 0 0 7 18 11 38
0.1 2 9 14 24 12 42
) |
Crude oil 0 0 2 0 0 0
. B. 1/5 1 .0 2 3 3 5
. 1/10 2 12 3 8 12 30
-~
[=]
3
o Crude oil 0 10 0 0 1 0
Q
V. 1/5 2 2 » 2 2 3 7
1/10 3 13 4 14 8 27
|
50 |01 0 2 3 2 0o |- 1 0
- B. 20 2 3 3 12 3 12 3 11
! E
2 10 3 8 4 13 6 15 - 5 14
? .
M 50 |
n 1 0 0 0 0 0
= _ . A
V. 20 2 1 2 4 2 6
10 2 6 4 8 4 10
2.5 0 0 17 39 0 0
1 2 12 25 | 6l T 2
- B. 0.5 4 15 | 18 43 27 58 7 18
|
2 0.1 7 27 20 57 10 30
i
v 0.05 11 35 33 69 32 69
7] |
= 0.5 1 2. , 14 34 5 20
\% 0.1 4 15 20 43 9 31
0.05 5 18 22 46 11 39
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2.5 2 6 2 3 2 2
1 2 12 6 17 7 19 2 8
' B.
j; 0.5 3 14 9 25 10 30
o .
= 0.1 5 22 21 50 14 52
o 3 |
2 1 1 4 1 2 2 3
A 0.5 2 11 6 20 5 14
0.1 4 19 8 23 11 40
20 2 0 0 0 2 7
Q 10 2 0 1 4 5 13 2 9
T B.

’ 225 5 1 0 7 23 9 25
Z 1 5 16 13 48 | 12 34
[+
“ | |

- 10 2 0 3 7 3 8

2 . |

<, V. 5 2 5 6 18 5 14
1 4 13 14 44 9 27

W.L. : Weight loss, C.S.L. : Compressive strength loss, B. : brushing treatment,
V. : vaccum impregnation by JISA-9302, D. : difussion process
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pncentration CoHs HQCL  CaHsHgrPO,  CHsOCHaHYCL GHHG-NSOROCHy <O-HgCL CH-C-HoCL

% £EMC EMF MEMC EMTS PMC TMC
Fig. 1. Organic mercury compounds (I)

upper figure : vaccum impregnation by JIS A-9302

under figure. : brushing treatment
—@®—®— : non weathering —O—0O— : JIS test-10 times
— X—xX— : Weather meter test —@—@®@— : JIS test-20 times
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Fig. 2. Organic mercury compounds (II)

BRI R+ DILEE L A 2R AM OBEDEDHIC LD THLFOMEIEDTL By +0
BRAECHBRAIORELI O XTOHOBELHEEL (RxoBific Lo <HlEr LEOMIC®
RIS S B0, ), RA I E LCREMS L RS 5 Ak & F—HAH X 0 I
DRRBMA OBEXREL, FOTBELEEL L CRERDEL RS 5 HERS 5, WSh
PEELE BB ET 505, AERCREE LA S &0 LEERY O LERR
EwkkiE L UTR 2~ DHERDELRD 2,
Kbﬁbﬁ%i@%@Ebﬂﬁbﬁm%ﬁ@ﬁ%wﬁbf%%@%ﬁ%%mﬁBbhgﬁEQ
HTE, HBASTIHECH Do ok in 0 BERT 03 A 7 B O EEMERRBETISE i o0 R 7S 5
25k R AR I & DT I LR A MR TS bo ot RER TRRIEH)
D EARHT A & U TR ERMA RS BERADR O REN LDt

FRKBIEAEY 2R MRS R B & DBy, ZRic ethyl S0 AEKEHIEVSH
OTBERIFIC 0T HE L < ZOBIEA I % B U809 LAk 0 B )il % 18 % 72 sic 2 BoAf AR C
1% OFRELLEE T 5. cAUCK L phenyl F0 b 0 2 KB E L E M % 7% L phenyl
mercuric chloride, p-tolyl mercuric chloride Tt 0.0'i~0-_05% BETH 80% 0%l
R LEIFARFERTH DR, flid phenyl £db ethyl RICH LRIFTH 523, 80% LA L%
THMEZ 18 % 72 D120, 1% D RENLETH %, p-tolyl mercuric p-toluensulphonanilide
BRI L TRERACA Y B EREA & LTS pR R T L b B 5
RThhol, COBBEE UTRMBIECK L HRIRE NI, EARENERY TR
Nz icd RIS 0B IERECHBECRTICERIND L E2 bR 5, &2l
B BHEDEHTRAMICEE L R BARMIKS & ORA, RHBBR~OWEEER X L 0K
oD OBBPEMRA L L IZEE/MERNINDC L b5 0BHVWREANOBBOREK Lo
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Fig. 3. Organic tin compounds

THEDTL D, LEBDPTINLDTXTOERIEE SN TAMBESD IS Sbn 50
TARERICE W TR FR A SR IEO K7 2 AR L O EFOREEBRIFRc 2 c L 50
By KMANOBRBEWRREEEOKE W LT X 203 KE LB A%, KHMBTER & LT—
JCERLE 2B EFET 50 L HE2 TRV, AEBROER THES G GO, HKE
T HbF WV, SR L TRKRCHRET 5,
AREBEAMIC 35Tk tri-butyl RO dbORBIFAEE TS Lic tri-butyl tin chlor-
ide, Tri-butyl tin hydroxide 7z ¥ Ti2 0.05% T% 80% LA EOBHES HE%x & LESTH
2727, Tri-phenyl 5% Di-butyl F® b DB IIENX SARMBEHR & LCAESTH 5,
HAAEFEH IR TV 3PBAICR 7 vk Y — bk BIFAER T ErC HE ZLR B O
TR FIC & 2T 1/10 HFR TRNME L 70% % TIETF LT 5, JIS K-1550-5 # 2 B I 7«
MRETL TV BN LTOHEABENE W L2 E 2 REUROERTH 5, JIS K-1553-2 #&
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Fig. 4. Other preservatives

LTHBIRIFIC L OB DB AE MU T Wa. chbo REESEHRL 0 L T FEKSEAYE
pheny!l mercuric chloride, p-Tolyle mercuric chloride, Phenyl mercuric oleate 7 &
® phenyl %, ¥ XU H¥ELAYF Tri butyl tin chloride, Tri-butyl tin hydroxid
f & @ Tri-butyl H, Bz Tricethyl RO WAKMEER L U CEHTETSH 2 & &
2 5o T EITHIEAE L COFMREkRD 5MET, LOBEYHRF OMICH 21E phenyl
HDIKEEH & FFFC ethyl R Td HEAERICKLETLL2 D BE IMAL ethyl mercuric
phosphate OINF LAY EZEAL THHO EFEEEFL L TOMELXREDL LD 1D
DHELE Bo | |
WE@ﬁ%#fnﬂsﬁ%oﬁﬁgm&&m@ﬁ%?ﬁﬁmmm@ﬁ%&%#f%ﬁm@
T2, 30HlEE TR HEELRREO MERIE X 0 HNEIYE 2D Tw b, & 2Lk
T AEMEOEHVWEFI TR ZOHIENELETT %, T7hbbc 0ETrRiKED
B bbb, CRICRLZ Vi Y — MO M IR F OB IECH S BT 2%
FI TR R R LR O MHRIRIEIC LD TR NIMETF 35, HREZRMET X 2 MERER
RN F-PNEHINZOTENARKRBEZE L O LOEETH D EMEHLDELC DWW TR
BREAYET I8RO BB £ 2 2HAL LA LMERIETS 2. HEKE, Bis
YyCik  OBIFIC X2 C0E#RIE L D B IEDE < 7x 2 BED W O FFFET 5 K ERR TR
M AR M B U CHIR 2 2R B b s v, '

TEAMLE & BAUE TR AICEALBIC Lo CRFABRELBLNRI VNS Wb il
BIC X 0B RICE RS RENRDON RN DT,

2 7

HHOKSR, SHLANOBERIRINC X > THb R R L BT LAOED T 5
1. ERREHAE X 0 RBEBAOHEH D% HET 5T & b e AR FRT 55



A - TR : AR L LC OB B, SHEAY (558

IX1X2cm OFEORF AV TEERHAER, BEHVRLFERCHET 20 23MEFTH 5,

2. HBIKEH TR ethyl RrMBEERIEC 10T ELC B 2712 BU phenyl REic
phenyl mercuric chloride, p-tolyl mercuric chloride, Phenyl mercuric oleate 7g & »3
BV IMEA T Lice 80% LA L DB HE A TR 372 dIC i BA LI T 0.1% M EEA LT T 0.05
YW LAEMLIETH %,

3. BHEH Tt tri-butyl FOEKM R T tri-butyl tin chloride, tri-butyl tin
hydroxide 72 & 1% 0.05% DHEFE T 80% LA L OB HHE R R UARMBIER & L CIEM2nfg & &
bt b,

4.  THBEIRIER20EHE B & K ¥R & SR 4 ki p s © BB 7 4o CRRIC KB E D A ZE L
&N HPWVT 5, .

T HERACRBBOE I & B TIHMEIRIFE KRG R AR LTV ElE 52 550 & LTH
THO, XROEBLZX 2HAELELTHE IV L0 =2 NF - EHIN DD TEARR
B L 02 OREE CEBEHE L OELCOW TR AR Y ET %,

Résumé

The object of the work reported here was to determine whether the preser-
vative action of organo-mercuric and tin compounds are influenced by weathering.
It is generally accepted that their compounds are effective against wood-decaying
fungi but their preservative action of treatingi wood has not been investigated at
present. _

Beech (Fagus crenata Blume) sapWood blocks, 1X1X2cm, were treated with
2~0.01 percent solutions of these compounds. These compounds tested were
shown in Table 1~3, and treatments were consisted of vaccum impregnation or
applying. After drying and without leaching, a part of the treated blocks and
controls were exposed to Poria vaporaria by soil-block method, and the other
treated blocks were subjected to a weathering cycle of JIS method A 9302 or
weather meter. Then the weathered blocks were exposed to fungi. After they
were exposed to fungi for 3 month, weight loss and compresive strength were
measured to determine the degree of decay of all test blocks.

The results were shown in Table 1~3 and Fig. 1~4. Amoung the compounds
employed, phenyl mercuric chloride, p-Tolyle mercuric chloride, phenyl mercuric
oléate, tri-butyl tin chloride and tri-butyl tin hydroxid was effective against
Poria Vaporaria.
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