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(1) FATEHIO i A B89 5 X8R
KA— 2155 M Kronstein
“Controlled Release of Polymeric CGrganometal Toxicants”
Ind. Eng. Chem. Prod. Res. Deo; 20 Nol (1981)
MsE ﬁﬁﬁ@%h%@ﬁﬁ%ﬁ%ﬁﬁ]fDf*ﬂj&COlnTIR‘PJ??E&:‘C‘}}H?&CJ:DH%%L BEEBO T
BB L OB LEEHSEN LBNTN D,
KA~ 2156 £H #
“HI A F - RIRERE
iz, 6, 18 (1981)
BLAnF-FRERHE LT TAFHT 70 L — P REARERCLEE LD B, REDT DK
DRI & B IEBBI OV THERN T B,
20 MESEORESBICET 3 XH
KA— 2157 BHE—18
MEFROLEIC X AMERBFERPO #HELUBOER"
B EaeiE, 54, Ml0, 606 (19813
MEVHERDI S TN HELTEERTRNMICE - TERT ZH BN THRE LIz, £ ORR
JISK~ 5400 Otk £ D BICHBEL (TTH T EMTE L LEBRT 5o
KA—2158 _ . .
“New Leaching Method of Antifouling Paints During Artificial Ageing’
Bulletin de liaison du COPM, N1l (1981) | |
#37k 2% Laminer i€ i 5 thit SRERGA EE LEEEKEY v 70 ¥/ U TEHEEL AT 2 RECOW T,
KA — 2159 ‘
“Study of Some Parameters Having an Influence on the Leaching Rate of Antifmﬂing Paints”
Bulletin de liaison du COPM, Noll (1981)
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2160 R. A Hartley

"Hull Roughness, Antifouling Coatings and Ship Performance”

Shipboard Energy Consero, 219 (1980)
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2161 #WBER
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fifgy +—7 2 1LAS (1981)
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2162 A. Rinooll

“Protection of the Underwater Hull Surface”

Shipcare & Maritime Management, 13 Na7 (1981}
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2163 A. Christie

"The Economics of Docking Intervals, Conventional Anti —foulings, ahd Advanced Paint Systems”
Shipcare Marit Manage, 14 Nad, 25 (1982) '
HEMBEA/FRICALPBHRAETL, &R 772 PEALSARBEINIL LR L - TREDHMN
LI BBEMNCERNTH S,

2164 F. B. Hurst

“New Concepts in Antifouling Coatings”

The Society of Naval Architects and Marine Engineering, (1976}
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2165 J. A Malone |

"Effect of Hull Foulants and Cleaning /Coating Practices on Ship Performance and Economics”
The Society of Naval Architects and Marine Engineering, (1980)

MOBRCALTOI Y E2 -2 —KEE Y2 ib—Ya YE3EHATEY, EREBLEREMS LENE
NICRZRRLHEZ{T» T3,

2166 N. A. Hamlin

“The In—Service Roughness Allowance; Effects of Drydocking, Recoating and the Passing of Time"
Shipboard Energy Consero, 219 (1980)

AT F-RUBDMO2EORBEEL VMM EECL2E8, P/ HOBELLELROTED
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2167 A. Bassi

“Relazioni tra deterioramenti die carena e condizioni di funzionamento del motore principle sulla
bose di osservazioni e rilievi eseguitt sutre naoi gemella per un perodo di otto anni”

Mar Ital 78 Na 516 (1980)
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KA— 2168 H. [ APOBHVIK
"IBEKTUBHOCTL TPNMEHEHUA CAMOROT UPY FoIrE HCT KPACKN
morsk Flot Ng12 (1980)
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KA - 2169 C.F. Krolick
"U.$.Navy Shipboard Energy R & D an Overview”
Naval Engincers Journal, April { 1981 )
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TOFBESN Y v—EA/FOEBRERERLEMAN ST 5,
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KA - 2170 R. V.Subramanian
“Polymers for Controlied Releace of Organotin Toxin”
JMacromol Sci Chem, A16 No1 (1981)
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KA - 2171 R. V. Subramanian
“Room — Temperature - Curing Qrganction Polymers”
Org Coat Plast Chem 41 (1979)
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KA - 2172
“"Marine Organisms - Bane of Metals”
IAMI M6 (1978)
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KA - 2173 C.D.Stevens
“QOrganotin Polysiloxane - A New Generation Antifoulant”
21th Annual Marine and Offshore Coatings Conference, April (1981).
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KA — 2174 D K. Kochkin
“Relationship of Biological Activity of Organo- tin (lead) Compounds. From Chemical Structures
{Including Cis and Trans - lsomerism)
4th Int Congr Mar Corros Fouling.
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KA — 2175 S.Suquki

“Consideration on Marine Biofouling Prevention of Titanium by Fouling Inhibitor”
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4—3) HAEBF
KA - 2187 U.S5P. 4262097
F.Dawans,"Organometalic Polymer Compositions Useful as Constituents of Antifonling Paints
for Marine Structures and their Methods of Manufacture”
EB-REAASUERR Y v —CHBAREBEEL S 7 7 2 LBREE T2 2HAK Y.
KA- 2188 U.5.P. 4261914
T.N. Q. Shakhtakhtinsky *Bis - trialkylstannyl Derivatives of Chlorinated Polyclic Dicarboxybic
Acids, Method for Producing Same and Compositions for Antifouling Coatings”
ERO2ANVEVBEABBLIOI ZFAMPEIETHHERM
KA- 2189 U.S.P. 4314851
T. N. O. Shakhtakhtinsky “Antifouling Coating Compositions”
KAa— &fal—o
KA- 2190 U.S.P. 4234340 '
M. A Pellico “Antifouling Marine Coating Composition Coating Agar, a plasticizer and a Streng-
thening Agent”
AvFrSREKABEREOM ) & -V RUBRSEES LU BEEA/TF.
KA— 2191 U.5.P. 4283461 |
B. J. Wooden “Piezoeldric Polymer Antifouling Coating”
FREsETARY v — 2 8B L BERMKERLLENE L5 5 —EORPBTRYT 5 it Lo
HREE T 2 2R EKY.
KA —2192 U.S.P. 4297394
B. ]. Wooden "Piezoelecric Polymer Antifouling Coating”
KA - 21981 & @l
KA—2193 U.S.P. 4286988
V.]. Castelli “Copper Base Antifouling Painis with PH Control”
HEHEALLA/-FRRCBEEZRL, bTbclkicEy, 843 Y ERBELAVEI NS HOLEHE
MA BT EE/HET 2HED.
KA - 2194 U.S.P. 4323599
D W. Marshall “Method for Achieving Particle to Farticle Contact in Antifouling Coating”
W7 L—T7HESRCERL, RPELLARLIR* YRIERO e 7 42 MO BIEEH Y.
KA— 2195 U.S.P. 4260535
D. W. Russel “Antifouling Composition and Method”
MBERL 2 43 & L TASEMICER ISR Y v — 2 ORBOBREE: QRT 5120, LROEHFNICR
ATEHEHR ) v —2BEaT 5 E2HMET L.



KA—2196 U.S.P. 4221839
A.P.de Groaf “Method for Protecting Surfaces Against Fouling by Marine Organisms”
KAEDER T ¥ #—, KAFOESFA v & —, KAEOHERNETEL LR TAL GhT T LI
L OB BRI BRI 2 B & SRR L Rl .

KA— 2197 U.S.P. 4265792
G.R. Homan “Compostions Including Mercaptoorganopolysiloxans and Stannic Salts of Carboxy-
lic Acids”
ERBROILEVBEZGTAAMAT IANE/ vo 34 YRIESUKEEFALECHBRTZ 2 bw—0M
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KA—2198 U.S.P. 4273833
C.F.De Long “Antifouling Overcoating Composition and Use Thereof”
BEUA/FRED FCBRETILOTRBEGFL LIRASBUND AL H+ A BEHOBKET 7V 8
fe, RUZOEBHARURY TAEAT I v ESSTREER Y.

KA - 2199 U.S. P 4282126

S.D. Rodgers "Polyisobutylene Rubber Antifouling Paint”
RY A4 v TF LT atFHhE L TESLLHEREMES.
KA—2200 U.8.P. 4297137
J. P. Sachatto " Antifouling Paint”
BlEd I —iCiB S C E N HHS, TRAKIEARICRETS 2 B KCRBENBLEMBH L2 T )
) TREPLOABRNIBRICKOERT 2 E2RBME T 2B Y.
KA — 2201 U.S.P. 4298384
Y. Allingham, "Antifouling Paints for Marine Use”
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KA - 2202 U'S.P. 4227929
G. H Law "Siloxane - Tin Coatings”

0-X
X =0 sli —0 17X (XBCellFDTAFEE)
(I)—X m THRbIhdruFdryoXol %
— st Rz
Rrén—Rs?ﬁbéh%ﬁﬁ%?ﬂ&bt%@fmw%miE@mmﬁﬂmébfmwééﬁﬁ
' ENORREWILTE 5.

KA —2203 U.S.P. 4261915
G.H Law “Siloxane-Tin Coatings”
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KA —2204 U.S.P. 42068543
G. H. Law "Siloxane-Tin Coatings”
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KA— 2205 U.5.P. 4311629
A P. Gysegem "Method for Making Antifouling Composition Containg Hydrolyzed Organotin Silo-
xane Polymer”
FHBY a9 R Y v LM NKSEL 2 b OE ST HBRREERY.

KA—2206 U.S.P. 4293339
R.F.Supcoe “Underwater Wax Formulation and Method”
CoIsCOOBEFHICESUR T v —, WREAT v 7 ARUEHRL 7 7 4 VEEBRHE LT v 9 ATHE
YIHERE AV ST EEROREEMIILTE S,

KA —2207 U.S.P. 4313860
J. R. Neal "Non- photochemically Reactive Antifouling Paint”
FACER BHEO LN RLAEDO v = RETERM.

KA-— 2208 U.S.P. 4130434
F.W. Arbir "Paint Composition” i

. HRRO TR BAROHE LT 5 72 HiCKREE R O - BN 0

KA — 2209 Brit 1539095
R. D. Bowden “Arntifouling Coating Compositions”
Sy = ) VEEBRERE L B

KA— 2210 U.S.P. 4104292
R. D, Dworkin "Method for Preparing Organotin Comporunds”
—hg D
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KA — 2211 Brit 2010835A
M.Singer "1 — Thiocyanato — 8 — Substituted ‘Naphthalene Delivatives”
—f R SCN
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KA—-2212 8F #
YOy B — ORAE BV REBHEO SRR
BALKBAEMHEE, M4 N7, 423 (1977)
BE, THiAu oo T 5L B~ tEA, NREAGOBRESEETHY, 7y V-3 &
BOZE, XBEEAOCHDSFH. IHOBEBEHRIK>OTRRBL . 8BHTLmFHE T 5 & Cusi
bEHsE L BRB oI,

KA — 2213 K. W. Thompson
“Acute Toxicity of Zinc and Copper Singly and in Combination to the Bluegill (Lepemis macro-
chirus )
Bull Environ Contam Toxicol, 25 Na 1, 122 {1980 )
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2214 P. K Okazaki

“Copper Toxicity in the Pacific Oyster Crassostrea gigas”

Bull Environ Contan Toxicol, 16 ¥a 6, 668 (1976)

3%, BIFI13°C, PHRODEAKBAFE A OMBKAHLEEROH X EBRHE S L, S0FMSEED
1-HORRABELZHEL 06MTHIL T,

2215 K. S.Chung

“Acute Toxicity of Selected Heavy Metals to Mangrove Oyster Crassostrea rhizophorae”
BAKIEFSE, 46N6, 777 (190)

TS0 —T7E4 R4 - KW TEMEBEDOAMBRARET L > o 216 FHEER OOBE TR (e P)
3Cd(m) 06, Cu() 1RTF, Cr (WD 7, Zn () 16TH » o

2216 T.G. Miller

“The Effects of Hardness, Alkalinity and PH of Test Water on the Toxicity of Copper to Rain-
bow Trout {Salmo Gairdneri)”

Water Res, 14 a2, 129 (1980)

KLETEROTROTNRAERECRETHBAOT 4 ) RUEROREBLMEL 2.

2217 G. A. Chapman

“Acutely Lethal Levels of Cadmium, Copper and Zinc to Adult Male Coho Salmon and Steelhead
Trans An Fish Soc., 107 Na6, 837 (197)

FU/H T BLURF v~y FRABICHT 20 F 10 aH8B X UEROREBRILRA T~ 1o i
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2218 C.Tsai

“Acute Toxicity to Goldfish of Mixtures of Chtoramines, Copper and Linear Alkylate Sulfonate”
Trans Am Fish Soc., 109 Nal, 132 (1980)-

sn53v, #, LASERAMO+F ¥+ 1 0¥ 3 8HHEIC OV T,

2219 ] M. Mckim

*Metal Toxicity to Enbryos and Larvae of Eight Species of Freshwater Fish— 1 :Cobper"

Bull Environm Contam Toxicol, 19 608 (1978)

ATOBRHOAKGENM L RGO LD MM TH 5.

2220 D Richey

“Acute Toxicity of Copper to Some Fishes in High Alkalinity Water”

Rep No PB 20923, 29 (197)

BT ah ) fEABICEG 2RIENT 50l 4 CTOUB TLo i3 0.5 74— F vicx L TR
25m/¢, 159 F—FriflT3TM A TH -0

2221 C. Chakoumakos

“Toxicity of Copper to Cutthroat Trout (Salmo clarki) under Different Conditions of Alkalinity,
PH. and Hardness”

Envion Sci Technol, 13 ¥a 2, 213 (1979)
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2222

“Report en Copper and Freshwater Fish

Water Res, 12Nad, 277 (197)
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2223 G Pesch

*Copper Toxicity to the Bay Scallop { Argopecten irradians )’

Bull Environ Contam Toxicol, 23, No 6, 758 (1979)

ERoBAEEL ~ 100482 4FHXCLBRRAEZGETTRAEL, 20100, £HEFRRELRE
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2224 T.D. Mathews

“The Distribution of Copper and Iron in South Carolina Oysters”

J. Environ Sc¢i Health Part A, 14H08, 683 (1979)
HOALOTAFHNONFHOREFOAHFICO2OTREL L ERORSE,

2225 L H.Zeitoun

“Rffect of Shock Exposures of Chlorine on the Plasma £lectrolyte Concentrations of Adult Rain -
bow Trout {(Salmo gairdneri )" -

]. Fish Res Board Can, 34807, 1034 (1977)

EECEBR I LVAEZGAONLL £ 5HhOP. Mg Fe Cu Zn KOBRERBLICHEMT 2, Ca bMWY
EMEERERL, NatZd AL 5,

2226 R.H. Peterson

"Temperature Selection of Juvenile Atlantic Salmon (Salme salar ) as Influenced by Various Sab-
stances”

J. Fish Res Board Can, 33 Mu 8, 172 (1976)
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2227 H W.Lorz.

“Effects of Several Metals on Smeolting of Coho Salmon”.

Rep No. PB 290168, 99 (1978)
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2228 R.L.Schmidt

“Copper in the Marine Enviroment Part I”

CRC Crit Rev Environ Control, 8 No2, 101 (1978)

Bk REPORERCONT,

2229 P.D. Anderson

“Copper Pharmacokinetics in Fish Gills — 11 Body Size Relationships for Accumutation and Tole- |
rance”

Water Res, 14 No 8, 1107 (1980)
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FRIED S NI,
KA - 2230 P.D Anderson
"Copper Pharmacokinetis in Fish Gills — I Kinetics in Pumpkinseed Sunfish, Lepomis Gibbosus,
of Different Body Sizes”
Water Res, 14 No8, 1101 (1980)
MAKBI 27 AR LR IZCBOTAKO KA SBRRTZGEORDA SICEY 3 HOKBERCHT AT
HFEDDT,
KA — 2231 5.Mishra
“The Acute Toxi:: Effects of Copper on the Blood of a Toleost”
Ecotoxicol Environ Saf 4 Ne2, 191 (1980)
BAROEFTRE 3M PO HRERRICIOR HBRET 2 EHWELNKORBINESS 227, W65HOLC
24 ETH -1,
KA — 2232 M. ]. Smith
"Acute Toxicity of Copper, Chromate, Zinc and Cyanide to Freshwater Fish: Effect of Different
Temperatures "
Bull Environ Contan Toxicol 22N 1, 2, 113 (1979)
H5REHEETO 5 WO AN T 2 B OERMAORHHHERBRRIC 0T,
KA—-2233 G.A Chapman
"Toxicities of Cadmium, Copper,and Zinc to Four Juvenile Stages of Chinook Salmon and Steelhead”
Trans Am Fish Sac, 107 No 6, 841 (1978)
FVTY - VRUZF A~y FO4DDHECERERECHT 5 Cd. Cu. Zn DBHRBRRIC OO T,
KA — 2234 D Calamari
"Predicted and Observed Aute Toxicity of Copper and Ammonia to Rainbow Trout {Salme Gaird-
neri Rich) ,
Prog Water Technal, 7 MNa 2.4, 569 (1976)
=V AT LHEET v E=TOFR, BRLOBUHERERCOHWT,
KA — 2235 R.R.Roales
“Toxicity of Methylmercury and Copper, Applied Singly and Jointy, to the Blue Gourami, Trichogas -
ter trichopterus”
Bull Enoiron Contan Toxicol 12 Na5, 633 (1974)
A F kR E BT D TEREROR AIC T 524, 48, BHRAOTLm ZR/IE L. BRFELATIZMA
WL O & AKEDN S MO
KA — 2236 V.M Brown
"Aspects of Water Quality and the Toxicity of Copper to Rainbow Trout”
Water Res, 8 Noll}, 797 (1974)
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KA — 2237 D ] Reish
"The Effects of Heavy Metals on Polychaetous Annelids”
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Rev Int Oceanogr Med, 49 No3, 99 (1978)
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2238 J].D Andros

“Acute Lethality of Copper, Cadmium, and Zinc to Northern Squawfish”

Trans Am Fish Soc., 109 'Na2, 235 (1980)
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Cd1104 #g-¢, Zn 3693 #g. € 151,

2233 V.N. Nosov

“The Cumulation of a Toxic Effect by Aquatic Animals”

Hydrobiol ], 15K 2, 53 (1979)
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2240 P. ] Smith

"Structure — Activity Relationships for Some Organotin Molluscicides”

Pestic Sci., 10Na5, 419 (1979)

7L LN ERNTITEON - REGHBBILADD AL T v 47— 2DV Te

2241 L.R.Sherman

“The Bioassay and Analysis of Tributyltin Fluoride”

Anal Prec, 18No5, 196 (1981)

TBIF 5N THEDNIAA A T o 4 &S EOWERE

2242 M Sadoughi

“Vessel — Related, Inputs of Copper to the Costal Zone”

Am Chem Soc Natl Meet Div Enoiron Chem, 21 M1, 269 (1981)
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FOWE,

2243 H E. Guard

"Methylation of Trimethyltin Compounds by Estuarine Sediments”

Science, 213 No 4509, 770 (1981)
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2244 ‘

“ Antifoulings in pollution threat”
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() RI+ RI:T7T/—F+Ahv— FORERER

(d) RY SHHARWC »oav—FHFCETDH Y — FEBOSMEL
le) Ea. 7/ — FOBEEN

(f) E¢ :#Y—FOBEBEM

EEH I SN L 2DOEREFE VL LM S ORI RO BHEMENT 5,

Vi=(Esx Eo) +I1 (RS + RO +1(RI+ RE) + T (R¥Y+ RY) —emeieens (3}
HoOE, EO0l*HETICEZEMTHD, EA LT,

Va-r=Es + IR} = Ea }
Vi-c=Ec + IR} = Ec

PoBIRKOE IICERDINS,
Vi= (Es~ Eg) + T (RE+ REY +T (R + RE) v (5)

T/—FELUHV— FOFHRE (1=0) TOHEKEEME (Eadeq, (Ecleq L,

EA—(EA)€Q=7}A IR}:

Ec— ( cleq =5 =1IRE
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M, e

BEI2T/— FBEUFAY — FKRT O OEMATERELFiEn 2, BEFTs, ToxWHE T
TRULBEMEERL EFURL, RETHbT & 5 Kid,

Vi= (Eadeq — (Ecdeq +1 (RF + RE) +1 (R + RE) +1(R: + RY)

5.2.3 BMROMERTICL 5HE

MMBOWERTIRG) RELOB4ED [ (R + RE) TrRah, fkEpak, 7/ — VBRSO Rl
EFhE, FLTHBINABRER—FEL2, CO&HFDBEIAE Vo £ThE6) i,

Vi=Vn+ I (R + Ré)

(7)
ENB,
MAEST (RY + RE) =0 0HEHABAOWER Vn Thaho, BTRACHFEC L ITENAIRRT
TEhd,

L L L L
- - _ 1(Ry+R5)
Ny = Vn + I\(,T]}-?A+RC) Vn x 100 % = I RV-:].R X 100%

#52 MWEBEACLIBEMTON (COEREHEEA -+ ULbOTEERNATILENS S,

b—= wmOoB oE ® wm OB WO i 5 25 ¢ 1 S T W oh o B E
1 o2y 500 A 110 36V 3.4
2 Vv 300 A 60 4.4V 4.2
3 10V 1500 A 500 54V 5.0

XE5200LE TvEHBETEZLRDL I ICHB.

r—21 3'63_—43'4 X 100 =590%

T X 100:4.8% )

_ 5.4 — 5.0 _
b—23 =5 x 100 = 8 %

5.24 7/-F, ihEEBOER (GBRER KL5HE

MK XA MWEMK I O XELOESHTREN, £OBOMRZFHEENRE, T THRINIELER
—ELREY, TOEEXOFEE Ve &3 h 6K

Vii=Vne+ I (R} 4+ RE) e (8)

W5,

AR (RA+ RE) =0 0MBMEESEFAE L, COLFO0ER VIl ThHHHE, BABROFEER
L BMEMRERERTRENS,

8 8y 8 ]
Ty = Vni+ 1 (RQ]:IRG) Vi 100 % = 1 (R;‘\f:;Rc) % 100

(R + RY) OXRBBOHE, BMAKEOEHUE, BEOBRSCLIANETESHEMETRF LS.
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5.2 BARICHELRERN (BEBH) 20T

B, BMomKER, SABEROAROSOCEEFMEL, CREIEED (HRTFAvF—) LT EK
Thid, CoLEOREMBEREL (A /o)) , RERBEE FIRCLABELSBER) 2240 Hin (- 70)
ELTEHHEEN PoRRATTENS,

Po=imxgx (= ) =Im (= B ) reveorrereemmmr e {(9)
T > i S BB R
HBEOMNTEAF B X6

Ps=1-Vt
= I-{ (Eoeq — (Eodeq + 1 (RE+ RZ) + 1 (Ri-+ RE) + 1 (R + RD } o

0 R BN TERAHENE—US o= 1 HORAMBERYT 5,
I{'(&OmﬁﬁRE}=m(*Fm)
:pm=Po+1m{(Eoeq+Lﬁﬁ+1mtRk+R&-ﬂm(Ri+RB }~mmmm~mmm~~m !
=Po+ Im 77A+12m (RE+ RE) 415, (RI4RE) s {12

LXK 2L T B MHEEATRTLOT, B2HAGSEOTRAFHHeET 2T TH O, FI3THI4
BIRED, B4HFRTLE L THBBOBKERKETILOTHS.

EEOpiNFE, RBORHMEESrOBTEOEHUENEHBRL TV 2, EHAALEH - LTHICRHL
fobv,

12 SRS IERICIHBRITE T 5 kcwitit

(@) 7 —0 ; %mﬁﬁ(vam$éw%®)®ﬁﬂm%®.%ﬁmﬁ%k%<¢ao

(b) (RE+RE) —0: J—FROKEE, ERGOEMELOIER, BOEESHH 5.
{c) (RI+R3) =0, BEIORA, BE—HHAARMOERD G

(d In OEE; &%, NWMOAE, HEEREECEVEMONE

ENBHE, B (O Im OERDRIPoOETEEAMCENTIFDOBETHARCEVTZATEN YL
22L50
L8, HEERSCRENVWEERCZ AV —OlEBE#-TEYD, TolMKEIZHEDHLZ LFED
T THIT,

53 HREBHIEERLEBHEANOHRE
HEOHRIKETERH OBHL L BUNHEH—CT 20 LRATETH - THAFNEIR Lo X 5 1T
%ﬁﬁL%Lﬁéiﬁ%ﬁ%m%EAmﬁﬁﬁéntwéo%ﬁﬁﬁ@Kﬁ-ﬁ@é(%%ﬁ@ﬂﬁ%ﬁmx%&@
LIIERT Do
1EX == Am  —— Afm  rrrerrrreetreeetersrraneartnntasanaaae et et (13]

Am = im + iexp
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]l = AmS =8 (im Fiex) = Im + Jex  orrreerrrearemmreraniiimniiiriaeina., i
Si R

EEECORL L S CBREEREREEPEC, PEES S SE LS, BT
I =1Inm (1+_,,IE:_P.) =Tm (] FEY e {15

o FEHSMERELERT N EEAFHBEONIMF AL 5

P=(1+&) Potim (1+&)[ Fag +1m (1 +&) R +1m (1 +&) RY }
st RY=RY+ RY+ RY+ RY
P=4+2) [Po+ In(Epq+ Im 0 +&)RY+Im (1 +2) R ]

LT MEMLELDRI+COERLE LA LHILERT /- O, SEENE=005&LEHEC
LAWY 50 —MICRI(T / — FAKEN) @7/ - FEM (SHOKKEYHAT LR B8TELL, T/ —
FOEABERRK /S nzZl &BH 2L EHBTED, (- T L LZHRBBINMC L5 I HREDHMNS % —BR
ELTRDZLERBETHNON, COLINAEERL THRAEEL TH4TEME LS 2,

B TRORE, FDSOEBHRFBNbOEHELT L,
CHoOEMRTZE—EMCMA THET AHEICHENS LR RORBWMROBHICRGL, Riidpis
B 4 3HEND B TOMEAFS 31CRT . COHRBIEDELECTROLUBE i 5 &+, ANODON
EHEH BRREEML YV, BRER 4MASE AANT B 0T, REMGBEADTESRMICHAT S 60 .
THbHo BMEORIARONABRE A AMREBETH0~20V LT 0E~, BEETH 30 BBEI0%
MO B ES S LEL T HEMIEROLORK S, —UHEATE 5 5 LN ETH L ENBRTH R
HHLEZL B,

54 £ &8

HEREHOBALLUAMAFRERITL, MARHOEL HOWMBEL R L. ASTRLBHEHET LMY
EDLOCHHBECABTAESLMHTRS LY, EADOEKEACHREA -, 21— FORAK L - THERINSE &
DTH B, '

1 hEERRE OBABH- Ko
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6. F20EBAMFEREREFRER HERE

8 &g
19824104 19~238 44%9—, v—7
Dr. Romanovsky (b, E)BE&ZEL, 2BBR082RT (R, HEHETH) XRESCAVER (&, =
Tk, FIveFE, MBMEHOLHREERSL L) HMAD Mr. Guezennec, CNEXO (B#H) , Brest, AD8BN &
b, ERFHFFC BN TETOBUANERELN S,
SEBRLMEOEPTREEEL 1,

6.1 HIROHE
1) 4£%%¥&<  Dr.Relini. G ()
(a) # »i—DHEFCE 2 HENXAFROMEABC-ERELRD LN BARE, ELbawvdhri,
i) Mine Antoine ({4, 72 t) 274 LOZWMHHECHT 2 HLER (400m) D7 yvy ¥y, 7 '
bR b TR L R B,
i} Me.Habal (¥ )7, #=2#2) v ) THRELSY 55 U2 & ERERO ML,
i) Dr.De LaCourt (#37 4, F7 ) AP~ v b E Gk, £PEERER, LHENFRTES, 54
BEMHEA, OTC EZRBAEMFER, HRHARAE Mk,
iv) Dr.Guard OK, #7300 =¥ K%, BIT4:HEWHER)
AF 4 ¥ M BFBRISCOTCOM<7 7§ v 3R E OTCDIHEMT (5 R b % — 435 =0 larvae & An-
fipoda € £ 5) B, MONEBEBIERDOW AT LD microbial corrosion 44751 D{LF4EFH,OTCIL L
LIAREITE (impact } DR RS 2:.Dr. Guard OWIEBTFERFGEATHI O HAK 2L TREOE
WEFEETRETH B,
vV} Mr. B. Christesen (¥ 7 —#, ~ v~ tt) 33 Choncoderma goose barnacle AF OEL&HREICEHN T
Y- .
Z® goose barnacle {17 7 Y HEMETERL TS bD, MANESL . ZFAKE,
Vi) Mr. Miyoshi (&87) AFOTHEBACHEIEARPLTV . 45 v &, TNORM, £MEEO KSR ‘
B, BERFSNLVDT, 274 L0HBEMESMG W EEBHAK TERL2V. BL, 274 4R
W, MELAHZATA LAFRSREMRICHAL TRECTHRIEE S, 4 0MRILBIEOBRTH 3,
BE/NMEBAOTEL LT fouling @ corrssion & D Wk, # - T Antifouling — anticorrosive paint BF%

(% % Mr. Preiser, u.s Navy & [ }R) drag effect % ¥|5E ¥ % standard, authorised methode © B H &,
vi) Prof. Bressan (f#, FY =T 2 FAZ) AF painc LA 54 47 4 L AOBIH, phytosoccological (44
SFED S duster (BED HFEAF A 47 4 v aZ@ALLL,
Vi) Mr. De Palma (7 # Y#, US WL %325
BHEA T O EIEM A OO F Lo, WLRA ¥ Fi¥ Dr. Karande (4 ~ ) & BE.
ix) Mr.Preiser (A YA, £V 49 b, F-5 =M F+4#Y R) jit microfauling paint coating (An
tislime AF) ORI,
OTC RAF » o DM iFATE,
ATA b T4 NAD drag effect,

AZA4 L 74O, (LEN, HiETF R P2 A1, Hull ship®diver it L34 7Y » 2 8k,
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anti - fouling — corresion AF
X) Dr.Relini (44—, ¥Y2/7)

A — 5 v 5 HEOBAKE (brachish lagoon) DEMFER (4 74) KARTHOMADOREE (37

#) ol L d AL E B¥EDOHR R,

{b] Mr. Preiser & Dr. Loeb (%) ip &R0 [#EHR T4 ACEKS HRBOEERHICHT 2 MEME] >
EEBHFI Ry s vith ot AFRLEDAS A aFREWC L S drag effectiZ D Tid 4 ~ 5 8ER]L Dk
BIAGHOWIEHSN, HRAF4 LAFOBAPBBR 74 2T 2 BER, RLU»EH2 Fouling & its
Prevention @ Ship Resistance @ EFED T [ Frictional Resistance {7 % Slime Film o 2% (P29, 1951
woodshole ) HH 0, FA~— JOTHBRIIKRS ERERH — 7RO, HHE LEL TV 3 veneziani ({7,
~NF VT yRAF) OFEMA—TICSlime & Barnacles EBHE LTV 2D TH YL, AAKILEICEETZR 5
A4 LFERIEROEXDH Y (S, Watanabe 1968, 10 JUWIBET, &) 274 BRI ~W0HBEZHNTH
Bo A —N—HALBMKIVEATEY, BIAAD Anti Slime AFOL 2hRIBRAZELTOLRBARA
T 3IETH 5B,

A4 LEOWHBIIC T 2 3CHN 142, MEET AREE D& L TR, SR 189 Bk BEHL
(R2) ML 7co WEBRKARESOBS D, BRFAITICHENTH - kdd, 4@D COIPMF L TXEkN 2
ZEAL, SIEOHEE L, AELEETHRLE EHEOEREMH THRALRILD, TOBERTED
tn L microbial colonization £ &% drag #MIAKRD 2 >OFETHRAME L EL T 3,

F—RBAFA LBEOHETE_IBEOLIPHEH (compliant natwe )TH 5. BAMIMICHLES, &
CORAZALRIT 4 2y s 7BET, 5 drag B2 4B 2IREBETA %,

B4k BRETHTORMFCEEIN DI, HATORSRBATORAILELEL 24— LR
WL AMENS B WETH, HATKEINAEAGHEENROARETICEMNLELIETHE. COM
BOAEEDERRATA 2 ROUELLIVRUZbDLHEESH S,

2D TROLIEOhH] 20Tk, AL BS540 5 T 44 elastomeric plastics A RHEmE AR
folf, drag#ind B0 { 25p® data 56 B WATFTTRULPCLUEMENIG U RS %4:9 5, high speed F
FE—RE U TdragMinE L 7. Zh%Edviscoelastictk THBL T3, 274 AEOHHE
PR E#NTH B, Bl b coating @ hydromechanical properties 8% L, high speed BHTH 1 T H &
DOEIEHER ST AT A LML DN dragEBRT 2 &R HHED limit £ R 5 C L0 Anti slime
AFOBEEMICHELEZ ST\ 3, XHNa 1 W HEO TN 2 % 3B X 172 B LU properties DD T L%
ot (compliant ) %BRT 5 7: 5 0 %7 mechanical compression & shear resistance OFE % 7 51C Y
b, MHE D% equipment 2 ERT L H4ELH, chr BN L TEEOBRWRERZH - 12,

BReLT, 2 —2AN2A574 s BRSOV TOBEHEICENB L. HOEELIRA, #5774, T4
YA (3N, Fve—z, PUTRT, () BA, ® (K. {HLAZR (E ik Mo @Eicsn
T1 O&MF, #5774 (TNQ), Fr=-—2 (~r=a) bRikRR, d AF 2 — H — 0T iETEE O &bk,

I8 L Mr. Preiser (K) 13, 6% BB a) 254 AEOHEN &bt B RIER & Rt ens
AT ANHEORELEHL . AEAH.

(c) THELEHHEBOI—Ya YL — tKEEBSE<Y Y20 -T a3 Y F— 2 DBIKRELIKNAVADH
HobOOBEANIAEL LT S4hoRCERL THAE8bhad, RLEHL2{ ThTESnERY:
Hip B EEEEFHOTV A chZCOIPMIOH (@) Mr. De Palma 5 [ 2 7 4 ML drag WMWK T
fi4re metal attack DEEW ] AL, A YA—HEBALINEBBLTT -~ LGS 1. N> b R
TOLEDRSEH- T ROT, COIPM 2% Z @ biological marine corrosion BT 3 fM#EKEL
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RO TORE, BROEFSHSEITIORM (4) 75, BERTEOBED. [ bacteria colony
FOFRIE D IR BOMIEE MEXH 5, Thbteectron potentis]! DEAE KL electron lowE 4+ 3, ¢ O
current flowd 7%, FHHTFTORER anodic kY, FIMKE cathodic &5 5. T @ differential aeration
AR X N A & € B pitting corrosion 24 TBC & L3,

BAEBRE T L (chelate) € L THAD S metal ion%HH5,. b L less nobleion 25 #4533 &
colony (14 BARc 3 LT anodic 1A% D additional current flow O & 5.

CHEME 3R BREPRIRMICE-IKEA A Y (BRBOES) FBREBHI LT LIED corrss-
ion cell @ cathode %M€ 5T Epshisk, TORER, BAMARET T corrosion  WET 5. Xtk om
BRACH G REOBERE 12 BIEAHHE (RICPHOBTERLE) REBREBTD oxide 2/MT B C L iC
{9 Carbon steel corrosion Z{2:Ed 5,

[EDZHCES SN RYE — AYBREOIMA e Rob o0 (BENESBIHEREOBET S &
H& b REDEH) Gerchakov (31 < & OFD XBA-EIRI, RITT 5 copy Mi%o

J.D. A. Miller : “Microbial Aspects of Metallurgy” [£7| De Palma DIERTHE S,

LED2 X BE2AFOENE S,

2) 24FR4e Dr. H Guard CGK)

{a) 1) Dr. Guard #FBBLEHDAF EROXHO—2 & LT HRO R ES International Tin Research
Institute & VAT, member KBEEM L. AXRDOIHBE (4), B2 (2), B (1), A= (7) 345
BOm&A&EE # —# — Recommendations D& 5HDD&, + —h— 3B LN 0.

i) Pr. R Laughlin, & Dr. H. Guard, Naval Bissciences Lab. i3 a3t cRREICEC Y (acute

and sublethal Toxicity) % TBTO, TBTSCHL, mud crab OghhFZ & H L THE] L OB S

NWMBEEASD - 120

MR TBTO, TBTS® 2 BAEMLA TBTORAF KT 32 TRT{LAH® 1 & LT, TBTSI2 Sedi-
ment IO TREMBRENLBHONDLDBRENHSTH S Non- targel Organism & LT HBIIEH

DLy Mud Crabs, Rhithropanopeus harrisii @lﬁi%{iﬁfﬁa

#MOM/ITBTO (0, 1, 5,10,15, 25#g£~) TBTS (0.5, 1.0, 50, 20, 30, 50 £g¢-1) oin

& (Thid pesticides, PCB, polycyclic aramalic hydrocarboﬁs DESLEHROBETHE) RV
R. harrisii @4&# (surrival ) BB (growth) %4 ( development ) data % 7l D 441569 28O indica-
tor & L7
a) TBTO, TBTS &b CEREOMIATRELCRLT 5, SR EOMIILE L { 5t, % conc O
survival R TEOLENTH %,
TBTO the control, 0.5~104887% 15, 25, oo 9%, 93, 84, 37
TRBTS the control, 0.5 ~05 agg-1, 20, 30, 50 - P%, 98B, 78, 26, 4
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CONTROL * ¢ »

78TO T8TS

xxx 0.5 ug/l 0.5 pgfl -

aaa § uglt | gl

oo 5 ugll 5 uglt

caoall ugll 20 [gll

" wmesnl5 pgll 30 pgll

TBTO TBTS co0025 pgHl 50 g/l

60 -
50 -
40-
30-
20-
(04

% SURVIVAL

o—l-l-l-f-r-l’-l"'l"'r"l"‘l-t"r"l"l"'l i B0 BN jnk dun Zun sun aun pun b Sna s mhb gun s e ]
.02468IOI2l4l602468_10t254!6
‘ DAYS -

Fig. 1. Survival of roeal-mat crebs, Mhithrapanopeys harristi expesed to
1870 or TETS The Tines contisue wnti) this Tast rees solted or died.

b) TBT{té%@iﬂ&i{ﬁic{}H*%E%di{E—F?‘5 { development rate decreased) 3 {5 DL ko
#HE (methamorphosis ) EXEMIIZILIA K - TBTCICERT 32 & 7T development i3F % <
K 5o

10#gf™ , 10487 TREHMEIZELY, RL, 054840 @ EETHE vV O HiEH5ER

BB 25HEL ™ Tid the control KM LEEE (metamorphosis ) ®BNII2 B, S04gl™ &
6EEK S,

c) WHLTBT{LAMIZ L ‘9.:4%’:[/ CEBIND, larvae DI RINMEH 25 the control ik L low level
TBTORZEELTAH 15488 1 LI L THEL TIT { - mean wt /meglops {5,

TBTO the controi, 0.54g£71, 1.0, 5 10, 5, 25 - 137 ug . /meglspo 137, 139, 135,
131, 110, 106
TBTS the control, 0.5, 1.0, 5, 20, 30, 50 «e-eeeeee 137, 140, 143, 136, 110, 99, 79-

TRTS 50 #g-inegalops {2 the control 137 T L T 79343 % down.
AUTBTS 05 ~ 1.0 DEM T 140 ~ 143 W< M 104 $THEREN S,

-123 -



FROLY WP PR WS AL T L gL S STy ML e TR S B g WD v T
.tttk iq..«._b.w.iuxﬂh-{uow})ﬁ%ﬁwmrﬁ LA e

2

T R T N A
BT s | 3
LRSI k]

EVITRERE XY PraiE.

2

P kg e R 4 ERTR D A e T A
!.ﬂslﬁa.n\.mw%.mawrr.:.w‘ ..:ﬁnmuﬁk Plew an e erag.

5 25

.#Emo......._.,._.-,,.
e T T

0 05 10 50 I0
TBTO CONCENTRATION (ug/1)

181
174
16
15

4+
13-
124
1

o

SAVQ

. TBTS COMCENTRATION (ug/t}

harrtsil

Development rate of zoeal mad crabs, Rhi

Fig. 2.

exposed to TBTO and TBTS Bars indicate one standard deviatiea.
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Control T8TO
1601

TBTS :f 3
1504 )
140 . , ' _
1304
120+
@ 1101 .
=1
< 100- |
% 90- | :
801
70+
60
- r T L) ] T 1 4 T T | ™
éﬁ::ﬁ' 05 | 5 1015 25 051 5 2030 50
ug/l
Fig. 3.  Megalepal weights of mud crabs, Rhighropyncpeys hercisil expoted
to TBTO er THTS during toeal development. Mars Indicate ome stasdard
Iﬂ'!ltlu.- '
401
TBTO
j 4 T8TS
35 A
__ 30 o A
o 4
2 i
w— 251 J
5
> 20-
©
15 - . ] -
s——— control
) o----0 05ug I
104 e——a 1.0
4 gw——a §5 0
1 1 L] 1 r T T | ._
DAYS

Fig. 4. Daily growth of roeal eud crabs, Rhithrooanocevs harrisif, during

the first 3 days exposure to TBTO (a) or TBTS (b).
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d) mud crabs, R. harrisii O EHIC L TBTABIE L TESH#L . shore crab. larvae He-
migrapsus nudus O, 04gft TBTOTIOALIF. lobster larvae, Homorus amerccanus id
LD BB T, larval depelopment h, 14#gf 7' QEHTEAEIENTH 5N 5. (L ughlin of Fren-
ch, 19815,

e} TBTIL&YHOREY 22 (EK) OBLDM L I environmental concentration D HRASK R LTW
LB 6THD. FlAIL Hodge et al (1979) it & # v #l® mono, of dibutyl tin compd @ HEL %
S6ng ! (monobutyl, 62mAZ) ~ 1600 ng £ (dibutyl, 10mskEE) &R%EL T 35TBT compd

oW THBN T T/, Jackson et al i3 1982, Chesapeake Bay @ M.B. T2 100 ~ 500 ng -1
EHF, KL mono & di T OE(LLASD LHEEHEN S Tri @ datad B\ DL, £ O vl

MTHIABEL. XK For5.01 2L LT TRT compd DEIFELE, I marine environment iZ
H560E0F, BITHELZHBRML, HiKEy, REULIFEHOE RAMEY D % National Bureau of
Stapndards (U.S. A) OBHERATER LIz,

f)} Dr.Mor (f#) {2 influence of pollution on corrosion ®—X %% 3 ( Bulletin de Liaison )9 3%
@@ on AF coaling performance #C-24Tid Mr. Preiser (K) HEET R L A2 8L .

g) LIk (TBT compd ®marine enviroment Z 35 ¥ % Non —target Organism attack | @ [BLGARE,
FLEOHEBE] ORI BEDO toxicant D EBHIKBT A {LFEN, £HFHRREIORL LD
M, SEREORMABHDO LD ENT 5 LOREELE-ENH 12,

i) HEEHORTEP ( TBT compd%d # —#— i & 2RAHREED marine env T pollution FHHIIZ
B 1377y ]ERIKET S H FEMMED TOTCRAF (Bt Ly o —#— b — + Hl) #Ho
RE] CFDMTERMBICF AT A - A —h—BIFLIL D, B, 77 »2ARKEHTMKLBD
RO FHMADILYET, nontarget organism ( Oyster @M1 & 4D 72 HIC toxicity BRILEH LR
T% &M, ORTEPR # —h BT~ TDdata i3 red tape T#H 2. Ml TLH Dr. Guard
WCHL ITRI (o) LEE, £0MHcL b, X, U S NavyZ®1l support 2% T COIPM
S ORTEP D @BREIfERE (ET — =20 TH#e/ 6 Lav 28] TBISLIIE] dstisferit de, Oyster
RIEMSCIT SICRI S N GE, AFPRHBICEZ BREET 505 Oyster KD U Py — A1 — b4 —
MMM AEDAF performance i€ ii.t WEDOTC - AFSA2HLRAT~ETHLENERFELL,

(3) FEAREEMS Mr. H S Preiser (GR)
{a) Mr. Hansen (Frv=—7, ~v-tui) Ly, FLBRCHET,

MEAL Tidsurface roughness T A7 o — bEEA L, ChZlb LB drag effect DEFTH
3 roughness ® HIE & FRIFICHT 2 BRAME BORTIBL TRESOBRBECE S 15, o2 Mr. Preiser i250%
COWBRRRDIBDT ANy ¥ s »E LI, RIZHERD S drag Ml BMLTH 50 BRICZ » 4~ 543 slime
film @ drag effect W 2O THICEBSELETI T T L@l L, PMEOLHZNICER, BAOHREUHEL
BBROWHL Tt # Y N—FMRBSEROSHER > L OREMCHBARRL - 12 TH A S . Mr. Preiserid
Ko4WmrE BEEFR) OBNNR A2 Ty T TETOREBB O sH o1 RN, AFFALOTFA,—}
T#H Do David Taylor Naval Las (CK¥#H) D AFBEEME (Coating Application Branch, Chief) & LTH
FHBMAFOHRAEES, SEOSHEFAFTROF A ICEHEL 2 ORBOER I HAOHEN S H
LThd, BRERBY BUNAF(RERIDUARHEENEAANO v 7 0 BRI FRTRXOFETREL D20
Vo HALIZ slime PIREMEE & /o D T drag date DLEN R % /. AFHEFHEICIBIEREKIND 3 drag test
data MPADH MBI TN B L RS TH S, HEEdata K THRERIMICT i, HLWER
HDH 3 drag AIEHEOLEM B HLE 2 h, KR TREAERICL O EEET TO drag test BTHN T 3
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Bk, chiltred tape TAFREST, ZLTCOBHEES ST 28R E LT [ drag BED rough -
ness I & HOBIC OV TOLEY | RO —RBEHFHICE 572, M5 Mr. Preiser R COBANERFT
RGBT B4 2 BB QK FIRI RO (LB & £ 0 abstract D REE ML, chis vo—Fm, BHELT
LT OFH HCIR T E ho B RD T — w24 Y —GHRLEFHHL, £OELTORHEITR
B BOTERLES S C L TREELX. Dr.Loeb (k) @ slime filmDHEREICHT 5 ZXEUFLH=(F
LYy OHRERETEIREOM L, 251 AMERRO D ORERBOMES, RiICEHEIS AV -TEUHLE
RUFLEEHLRES BT -HRETH S0

F4AHy v 3o, Dslime film#d TE UL drag effect HSEEEICE 3 0o @ macrof5il & —#D
TRV, @ macro L ORFERMAOEHMAE Y, GAOREDHMTRL T antislime AFRA et =% ©
RENE - o8, B effect 12201 T3 Mr. Preiser BERMCHRY, O, @, @20 THXMREDEH Y
i E 4> Tid Dr. Relini (8, £ ¥8&E) HAXRBHEE5 ML, B>, <hidDr. M Dempsay (Por-
tsmouth Polytecnic. U. K)O)Bacteria colonigastion on AF —film {{C.Q.1 PM#18, Barcelona. 9, 1982)
EERULIERTHEAS &, EMPEFTHET S L2 ENUL Do 1, slime & Macro & O fFdidrag ki
T effect HEHTHEH 5. (AFHE~D slime effect TH 3 & THid leaching rate DFAT L)

{by Mr. Preiser D §icitty, SEITNRE 2RSS 2T i, 1) SRIBIBED 2 7 — < DOIKA
&, anmotated bibliography a) flowchannel 3 drag date {fFELODHEE L T Do tunnel RO FiEX vel it
£ 15 mec. rotory system< flowchannel & @ data CEHRBHEBBEO LA, circumference (FF) speeds
boundery layer & DREZTEOMHD D 2AKBEMIBIBRL o
b) ThAZEMAEE RELHRICET 5 BEGR)

%Gk 8 # % O ship owners, dockyards, paintmakers2iE— & WO T TOWATEH Y [#RITEC/, —»~ 2
FEZERALHELENSD T 0 Y2 7 Mk, EHNOLO, % data QBREEEITH, £ v—RERELIE
LT %,

i) R 3 SCER
a) THEE (B . B RBLEEROLD, KO antislime AF OBRIEFFHL Tl AFRLC
" ohOEMT—4EEY, £Fslime D SEMEEZBELBOANSGNTHY, FHT EOEVHBER
OBERE B BITET « X4 v ¥ 2 it [ Anti —slime AFREHICAIELE D S) OHICE-T, ThE
“EEAT” Dr. Relini BRI Lt RBTH S, TERERDAF date FEREHEN T 5, DNICHEIL SEM
3 T master In& P S A D S Antislime agent 2Ok ¥+ EZ ABEOTAEZRTES, HELT
Wite SEMOIE TEAEE, SHE X2 drag test IBPHICET ONIRCK VL VEDTH D,

b) BE%—EOWFET 2 X% Mr. Preiser « B EK & L THRIH,

4. Study of Local Roughness Effect on Ship Resistance for Effective Cleaning & Protection of
Hull Surface.

P & SHERMITHASIRE cleaning L 72 DA coating 4 2154, & b2hRH location 2 K1 5 S E
MEH B, Slime ?%}EGD;‘}MEW\LEGD cleaning ®I54, £—WUES (the st quarter lengthof ship) DAY
FHIF OEMTIZ 486 BTHRbAEL, 2nd UL, 3rdUL, 4th UL (8) ©€hid, £413.1,
185, 19.9 & &, AFERDEA% T D location{d RFICEC L@,

slime BT slime item®F > C OB AR C L BB RORLHBOLHIC R .

@. Approximate Calculation of Ship Frictional Resistance Increase due to Surface Roughness.

B TEY L - BERIEHE flat plate approximation® £ L 0 &40 Lk lidsiill 28040, surface

roughness it & 2 BB PR A T 5 ERE XL - o Fiké LT lat plate approximation B H0
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LB A bMNIIL, X, surface roughness IC & 5 viscous pressure resistance increase A
TOILEEHD] EHLOMABREHL TV 200, HLEMND VSR drag B HR D 118
AR, TH5K, AROFEMROHLOAME LTERE L,
(c) Mr. Preiser 3 #BSCRE LT
i) NBS Technical Na 1151
Surface rsughness measurement of Circular Disk & Their Correlation with Hydrodynamic Drag
i} Estimating the technical & Economical Penalties of Hull & Propeller Roughness.
R.L. Townsin, D, Byrne, T. E. Svensen, A Milne
The Society of Naval Architects & Marine Engineers One World Trade Center, Suite 1369,N. Y.
10048 - ,
Mr. Preiser @0 MMA, [HLOFHECL2RRRMORIT] (B4, 53 (8) 468 — 475, 1980). ESCA
(XBEBFaE), FT— IR (70 = BEFASKME) 2O L BERENTE T Paint#l/ -~y HERD
fedicid C DFEEHICHL TRBLER Y& TH 2,
{4) AF 4 v rRBESS Dr.E. Mor. (1)
19t COIPM (77 » £, 1981 9) T self polishing B#O T — Copolymer AF & 3R% long life, OTC~
toxicant MEAFDOEFHICL BHEEEF A b2 LtOE 03BN, #IRAF L LTH, 2/MEOQUS. B
HED standard Ob D, L @B AMIFOTERLHHER 2N, © Dr. Guard b LOPMAESZTBEIIEE S N, &
L, W&, MR 72 P EMERBEONS LR TRUT seli- polishing LN FHED AF OFHHHLS
mESL]TBRHOs0, Bknd drag effect data BAGTHROKFHETHONETHEI(ER 77+ e TH
Mr. Preiser 3RETH - k], ASTM £EMF &L IV PLTERTVS, TNHARRTHEN) T L L
[ted tape DfAFET, Dr. Guard DEARTAE, /J\Q;cm—clﬁéﬁ LT2oiBAME LR ERThMENRR
Ty, BERIEFTKBLEN M7 Dr. Mor 3, RL, R ITH, PEEETETY, #X AF 283 2 )+
f, 7AMIERGGE, ToOBET0" COIPMO7—<icl,

Mrs. TENEZAKIS, ATHENS, GRECE
Mr. H: DOI, OSAKA, JAPAN

Mr. B. CHRISTENSEN (COPENHAGEN, DANMARK

Dr.  W. RASCIO LA PLATA ARGENTINE
Dr. E. ANTOINE PLOUZANE FRANCE
DHAEBTIAR, 1982 »powRiEMEORSRAEER
i) SHE, 2 AF longlife vinyl - copolymer based (11%) paint, 57 %pig-ment, 6 % OT poisom
salvents , additives. on coal tar epoxy AC
b) methylmetacrylate based self-cleaning AF, chemi - cally bonded with O T poisons with
about 18% pigments.

on coal tar epoxy AC

1) REHAKET LS m, RESERERERIECLS, BHARNIF—DC &,

. EHomBtEd@m (1 RAC, AF, SERACOA) £ BAHORBEIA.
W) AN EERLAZ, 10, 25, 50, 75, 100 OMERE, © » YEZ LG,

V) test site D#AERE data ) PH, BERE, BESS AL,

chairman Dr. Romanovsky i3 darty 75, industrial o 1K Tid Pollution® effect % @0 1ty & Biats o 2
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¥ D,

Vi) test $hiC Mr. Preiser i3, ASTMZHEIL TWd, Bic ABRBENESOFFIBHAEETEY, Chair-
manDHES (&4, BEMEICT 2 FRHE/NELMEIR, REOCLLOL DO TH D, BLOBHRAMERD
KHETT.

{8) A# B4 Dr. Mme Gambetta
{a} Prof. Gareth Jones () 2! Chairman 3% 3 ¥ FREAD & s TH - 72034 [E Mme Gambetta HHIEL 7,

BEDE* Y N—RRFFOBAFAROERE TLOM  EBEENSH 720

[} Marine Organismi & ¥ attack N5 KMOERT 2 P EZSDOHETH-T B. €01 wood borer
od, BRIIERDEGTHLMDT 7 U HE, 74U HEREAHMOT 2 M 3T A LRI R

€02, [ LAMO Limnoria tripunctata {347 3 EHIC DO TOMFEAERZ Dr. Kuhne itk b IRG
meeting KR EEH T3 (IRG/WP ./ 430)

%@ 3, marine microorganism, 4 fungi X3 2O FEIE Dr. Jones & Dr. Furtade L h
COIPM, Bulletin de Liaison, 1980 XL H Y,

i) “marine borers, fungi & fouling organism of wood” @ OCDE #iTOBAEWITIKIZ 6 TR 2 Z0 AL
R,

i) HW3ot@H7o o5 413 Mr.Clapp & Mr. Kenk I & & marine borers O EHA XitEBSHORETH D M
%t Molluscan borers, Limnorian borers, Mictoorganisms, Natural resistance of Wood & Preservation
of Woed ©H Do ) #— FiZ COIPM Wood member i F it HiRFE 7+ — 7 IRG member I &N 3,

(b) & x>y —BARFTOREDF 2 +HH

i) Dr. Habal (¥ Y 7) Permethrin @ marine borer {&X3 2% $hik.

i) Mme. Gambetta (f#) CCA & CCB®salts,Organotin compd ® wood boreres i {4 5 £5 42 8EE LT Ba

i) Dr. Palma (3%) marine borers OEE 43T, wooden piling ~® plastic wrapping 7 X F i,

Iv) Mme Gambetta & Dr. Relini () 277 L T plastic wrapping ¥ — W IH AT 5,

V) Dr. Ghanem & Dr. Alsayes (= ¥ 7 ) EBOBHAILAMO = ¥ 7 HEHTO BRESBI SO To

(c] Wood preservatisn in Japan
S - EE (BHKES, AMBEHEOHEE) & Mr. Ron Cockeroft, Secretary General of the internatio-
nal— Research Group on Wood Preservation, | RG, Stockholm, Sweden, #E 0o, SEHFO XFHILAE

# @ wood — preservation DKF. HR—OXHBMARD A xtd 5 AADM (FR#NT - £0) (content S

MERINTV 2. BEESORMRED LHDRRICRZ 5 NI IRGR L EEINL S DARRRICEY

BEEROARAREI V- LTI,

{6) MFrERTrE84 Corresion in Marine Environment. Dr. de la Court.
COIPM£197 3 »tn 9 1981 CTHRELLFBRETH B0
FOEIBMEOWN T 4L LT TFTR2HAMBERLVRESI N, / ¥/ -DT ¥ REa X ¥} %
Ahitc detail D3iEEEMS &N B % # - T active member {FREN DS, REOKBITLEOED
i} Coating in the sp]aéh zone area.
% B splash zone area K BT 3, 1 2@ coating DEHERIEL T 5.
i floating DERFHEFEC KT LD =BE, 57FM7T R b
ftE~e A > 2RO & D, coaltar epoxy, vinyl — tar, chlorinated ruffer,
MAAE  Dblisterformation (F A FE:iR COTPMARE)
rustformation, %D RE (cracking )
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Ak B RO E, active member i test plate 3 X 108044, 1983 4EMFIC (2 test BHMAL 7240 Dr. de
la court Do test AHECH L IMH . COBEDOHNH:THEBETH 5 [ paint, BICRTHRA <y 20
life — time — prediction (FA) | BB LLE D0 E D b,

FRESBREEET 2546, BRIFMCHRMED, GO 2 Y FIZFOANED . BRCEHL DS
COHDN 2 DBENLRERNBHEY, BB SR 1820 data DRI TR ZLZKEL B L ( # v
—CHBEhs CEBAEBDNS, Wb data R TRAOEEFEF IO ERS N, —@, £E & e %]
HOD test HTactive member KL 2D HWHETHE, BM—FEA2BbOULEXETH S,

i) pipeline coating % test 4 %76 ® MEM X NI ORIHICOOT .
Dr.la Court 4 [ Offshore #>S @ Pipe line it Oil, sewage % waste water % 100°CO5# T 5% plant

ik T 5o Pipe SO paint system# i3 2 12 G BULAHT T, ERFIC, $O coaling % test ¢ 534l

DR E WIS 2 BBESS 50 RUATNO (F 57 #) TREASAL, CObDIDE discussion 558 1

b, KRIZC O L DOEBE TS L &£id expensive TAAE, 2L TREOCLORMBOECLBEELTE

BEHIDG, TxBARARHERFEITAHIC, member DI AV b, 4 V7 34— 3 YETNOIK o

B. b R 3, AObDRAHS ¥ —BHOF Cdesign + 32 LICE -7, 7%, pipe MEHT,
steel, asbestos, concrete.

test K oil, sewage, waste water DI EFHECH L TT, FEUHETOLD TV RER20~ 100C,
L L+ P38 coating @128, H il coating KL THEBRO - 0L 2UET 3,

BT pipe & MpRIZH L, € DRID cathodic protection & test T 5L LI >TW B, B *#8* D con-
dition & LT, EHETD steel @ corrssion, coating @ aging oML I T B,

Draft Test apparatus DHMELREEF LT %,

{7 27 3THL Mr de Pama ()

(a) Offshore D ICHRIMMTEEL L 7o MAFIC RE3DHADERMN THRE (COIPMB L) IR TH S, ME
AFOREDODRIAIKMED L DIEHRMATSE (F6)e SEOSDRF A PAFALDORBEERLIBSHRO S
@ 2 Offshore structures @ fouling & corresion data 23% 5. EMHITIE - TFT { o corrosion DEAEH:ZM@
DR, | '

(b} »# vov—DMEEICHD L f2"deep ocean stidy” W7 R 5draflt manuscript DX &£ F R details
D& HENS -1 BHCEREMEs ~he BACLOR MEESEPHHBRM — 147md corrosion &
Fouling date i) SSPPS, ¥ — 225 m~ — 35 m® corrsion & Fouling data T{EW L data DRE
SHBEIRE, cooperate OEAKOKEF L, HBIRDA » IKBHMT 5.

Bia) BHHRRIAHLAOALES, COIPMHRE, Bulletin de Liaison du COIPM. Secretarist DD
1—=7 4 v70%k, ZEAEEHREODRREME . &5 Dr. Guard @ pollution on AF @ ERDHE X 8
B -»fco MERBEDBE L AF ZMAGCHESS B & BT BHAOEDCHL T pollution TH 25 & T AF
DEMAEEFEAL] (HE) . CHREBELABSREBECAFIKABIIAOBRELSDOE ST LT LDE. Slime
DEEH P Sk Biology group b SR IL X # 3 BE £ {, Biology group ici -7,

{b) i) %% 6 [ EEREH L BTE £3%

6 BAMESFER FY v+ 1984
TH £TE 474 1988
i) COIPM 21st 1983.9.
Y FBUBMUILS TRetk] OBHBERAEDLEEERLT (COBAOFMBEVLONNT) 23

P T TG s WAy [ 5 A
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COMITE INTEQNATIONAL PERMANENT
POUR LA RECHERCHE SUR La FRESERVATION
DES MATERIAUX EN MILIEU MARIN

CCGIPM/832.365

(Annexe)

LISTE DES PARTICIPANTS

Danemark Me. B. BENDER-CHRISTENSEN
Hempel Technology A/S
COPENHAGEN

Etats-Unis Me. J.R. DE PALMA
U.S. Naval Oceanographic Office
BAY ST LOUIS, Miesissippi

Dr. H. GUARD
University of California, Berkeley
. OAKLAND, California .

Mpg. H.S. PREISER

David H. Taylor Naval Ship Research
& Development Center

ANNAPOLIS, Maryleand

France Mme E. ANTOINE
CNEXO
BREST

Mp. J. GUEBZENNEC
CNEXO
BREST

De. V. ROMANOVSKY
PRESIDENT

Itnlie Dr. A. GAMBETTA
Istitwuto del Legno
FIRENZE

De. E. MOR

Jatituto par la Corrosione
Marins dei MNetalli

GENOVA

Dr. G. DLIVA

Istituto per la Corrosione
Marina dei Metalli

GENOVA
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Itmlie Or. G. RELINI
. Univeruita di Genova
GENOVA

Japon Mr. M. MIYOSHI
The Shipbullding Research
Association of Japan

TOKYO

Pays-Bas Or. F.H. de 1la CCURT
Yerfinsituut T.N.O.
DELFT

Syrie Dr. Ayman HABAL
Scientific Studies & Research Center
DAMAS

Observateur Dr. G. BRESSaAN
Universita di Trieste
TRIESTE

Secrétariat Générasl Anne WODON
ODEMA
BRUXELLES
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Figure 3

FIGURE 3
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Figure 8

Figure ?
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DEPARTMENT OF THE NAVY
wR—A4 U.S. NAVAL OCEANOGRAPHIC OFFICE
NSTL STATION
BAY ST. LOUIS, MISSISSIPPI 39822 IN REPLY REFER TO

1 September 1982

Mr, M. Miyoshi

Shipbuilding Research Association of Japan
1-4-35 Nakamachi

Hotarugaike

Toyonaka, Japan

Dear Mr. Miyoshi:

Thank you for the additional item for
the Offshore bibliography. I will add it to the others
you have already sent to me.

Yes, marine fouling organisms do have
an effect on the corrosion rate of metals. In fact, I
suspect that much of the unexplained variability in
marine corrosion data may eventually be ascribed to the
presence or absence of various kinds and amounts of
attached marine organisms.

The non-uniform colonization by fouling
organisms will result in the formation of differential
aeration cells where respiring bacterial colonies deplete
oxygen relative to the surrounding areas. This will give
rise to differences in electrical potentlal and consequent
electron flow. The current flows in such a way that the
areas under fouling become anodic while the surrounding
areas become cathodic. Sustained differential aeration
cells will result in pitting corrosion of scme metals.
Microorganisms also chelate, or collect, metal ions from
the seawater., If less noble jons accumulate in sufficient
amounts the whole colony may become anodic to the substrate
metals, and cause additional current flow. In addition,
some microorganisms can depolarize the cathode of a corrosion
cell by removing hydrogen that accumulates on the surface
(of iron particularly), and thus promote corrosion under

angfobic conditions.
a
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Also, metabolic activities of microorganisms may
accelerate corrosion. Acid metabolites (and subsequent
reduction in pH) are responsible for accelerating the
corrosion of carbon steel by dissolution of oxides
formed on the metal surface.

The literature on biologically induyced corrosion is
not easy to find. I am looking for a good review piece
for you. Gerchakov has a paper that will be published
soon; I will send you a copy. Meanwhile, the book
"Microbial Aspects of Metallurgy"” by J.D.A. Miller (edltor)
might be helpful to you.

My best wishes to you and Mrs. Miyoshi. I am looking
forward to seeing both of you in Siena.

Sincerely yours,

A

JOHN R. DePALMA

Date
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