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#2310 ASFBEFRUGEAE S RAR
Max. capacity per
building berth and dock
Country Shipyard
Newbuilding Drydocking
NORWAY FRAMNAES MEK. VERKSTED 12.000 D/wW 60.000 D/W
NORWAY KRISTIANSAND MEK. VERK D/W 50.000 D/W
NORWAY HAUGESUND MEK. VERKSTED 30.000 D/W 20.000 D/W
NORWAY AKER GROUP D/W D/wW
Nyland Vest 23.000 20.000
Bergens Mek.Verksteder 30.000 20.000
NORWAY DRAMMEN SLIP & MEK. 10.000 D/W 10.000 D/W
verksted
SWEDEN Uddevalla 700.000
SWEDEN Gdtaverken . * 230.000
SWEDEN Gdtaverken, Arendal 230.000
SWEDEN Gbtaverken, Bresundsvary 110.000 25.000
et
SWEDEN Gotaverken, Finnboda 30.000 30.000
SWEDEN Kockum 600.000 30.000
SWEDEN Oskarshamn 35.000 30.000
SWEDEN Lodose 12,000
WEST- Howaldtswerke Deutsche 2 x 30.000 tdw see Loyds
GERMANY Werft AG, Hamburg Registér Appendix
GERMANY AG "Weser", Bremen 1 x 390.000 tdw see Lloyds
2 x 30,000 tdw Register-Appendix
WEST- Thyssen Nordseewerke 1 x 120.000 tdw see Lloyds
GERMANY GmbH, Emden Register-Appendix
WEST- Blohm & Voss, Hamburg 3 x 150.000 tdw see Lloyds
GERMANY Register-Appendix
GERMANY Howaldtswerke Eamburg D/W D/W
A.G.Weser, Bremen
Bremer Vulkan, Bremen
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Max. cap
building be

acity per
rth and dock

Country Shipvard
Newbuilding Drydocking
WEST~ Bremer Vulkan, Bremen 3 x 50 000 tdw see Lloyds
GERMANY Register-Appendix
HOLLAND "Verolme" Dok en Scheeps~ | Please refer to|attached
bluw Maatschappij capacity plan
Rozenburg-Rotterdam
HOLLAND Amsterdamsche Droogdok- Please refer to|attached
Maatschappij N.V., capacity plan
Amsterdam
HOLLAND De Rotterdamsche Drrogdok D/W D/W
Maatschappij N.V. anex Please refer to|attached
Scheepsbouw Maatschappij capacity plan
Nieuwe Waterweg N.V.,
Rotterdam
HOLLAND Nederlandsche Dok- & 350.000 D/W 80.000 D/W
Scheepsbouw Maatschappij
BV
HOLLAND Dok- en Werf-Maatschappii D/W D/W
Wilton-Feyenoord B.V., Please refer to|attached
Schiedam capacity plan
HOLLAND Niehuis & van den Berg Please refer to|attached
Scheepsreparatiebedrijf capacity plan
NV
HOLLAND Boele's Scheepswerven en Please refer tolattached
Machinefabriek capacity plan
B.V. Bolnes, Rotterdam
HOLLAND B.V. Kon. Kij "De Schelde'"| Please refer tolattached
capacity plan
POTRUGAL D/W D/W
LISNAVE - MARGUEIRA 1,000,000 Tons
SETENAVE - SETUBAL 700,000 Tons
ITALY D/W
CANTIERI NAVALI DEL 264 m, 42 m.
MUGGIANO T.A SPEZIA




Max. capacity per

building berth and dock

Country Shipyard
Newbuilding Drydocking
ITALY ENTE BACINI 185 m, 24.3 m.
Genoa 207 m. 19.6 m.
281 m. 30 m.
306 m. 43.6 m.
272 m. 41.3 m.
154 m. 31.6 m.
ITALY ARSENALE TRIESTINO 155 m, 24 m.
SAN MARCO 124 m. 21 m.
TRIESTE 226 m. 31 m.
ITALY CANTLERI NAVALI E OFFICINE 174 m. 24 m,.
MECCANICHE DI VENEZIA 273 m. 38 m.
ITALY O/W
CANTIERI NAVALI RIUNITI 188 m. 27 m.
PALERMO 211 m. 33 m.
311 m. 50 m.
ITALY STABILIMENTI NAVALI 290 m. 46 m.
DI TARANTO 255 m. 49 m.
ITALY S.A.ESERCIZIO BACINI 124 m. 24 m.
LEGHORN 350 m. 85 m.
ITALY SOCIETA' ESERCIZIO 381 m. 43 m.
BACINI NAPCOLETANI 130 m. 20 m.
NAPLES 229 m. 31 m.
255 m. 40 m.
GREECE SKARAMANGA Approx.50.000 D/W 500.000 D/D D/W
HELLENIC SHIPYARDS Can Use 250,000 D/D
500.000 85.000 F/D
T.D.W. Dock for 60.000 F/D
N.R. No. 60.000 F/D
Yet Approx. Depends
on type of
vessel.
GREECE ELEFSIS SHIPYARDS 40.000 D/W 90.000 D/W
U.S.A. Jocksonvilie Shipyard NO 200.000
{Repair Only}
TATIWAN Taiwan Shipbuilding Corp. 130.000 D/W 130.000 D/W
TAIWAN China Shipbuilding Corp. 1,000.000 D/W 300.000 D/wW




Max. capacity per
building berth and dock
Country Shipyard
Newbuilding Drydocking
INDIA 1) Hindusthan Ship Yard - Visakhapatnam
ii} Cochin ship Yard - Cochin
11i) Mazagacn Docks - Bombay
iv) Garden Rearch Work Shop - Calcutta

SINGAPORE | Jurong Shipyard Limited 300.000 D/W
SINGAFPORE | HITACH ZOOSEN ROBIN 500 D/W 300.000 D/W

SHIPYARD PTE LTD 160.000 D/W
DENMARK ODENSE YARD LINDOE 650.000 D/W 0 D/W
DENMARK B & W 60.000 o
DENMARK AALBORG 15.000 70.000
DENMARK HELSING@R YARD 15.000 10.000
DENMARK NAKKSOV 35.000 35.000
DENMARK FREDERIKSHAVN 85.000 70.000
U.K. N.E. COAST SHIP PEPAIRERS 40,000
U.K. HUMBER GRAVING DOCK 25.000

IMMINGHAM
U.K. VOSPER THORNEYCROFT 12.000 80.000

SOUTHAMPTON
U.K. BRIGHAM & COWANS HULL 15.0¢00
U.X. HARLAND & WOLFF BELFAST 350.000 110.000
U.K. ROBB CALEDON 20.000
U.X. GOVAN SHIPRUILDERS 26.000
U.K. FALMOUTH DRYDOCK CC. 100.00C0
U.K. JEFFRIES DRYDOCK 20.000

AVONMOUTH
U.K. CLYDE DOCK ENGINEERING 20.000
U.x. SWAN HUNTER 25C.000 25.000




Max. capacity per
building berth and dock
Country Shipyard
Newbuilding Drydocking
U.K. Cammell Lairds D/W D/W
Shipbuilders & Western 65.000 Vessels up to
Shiprepairers 1000 feet in
length
U. K. AUSTIN & PICKERSGILL 60.000
SUNDERLAND
U.K. BRITISH CHANNEI, SHIP 24,000
REPAIRERS
U.K. WESTERN SHIP REPAIRERS 80.000
BIRKENHEAD
U.K BRITISH SHIP REPAIRERS 40.000
NCORTH SHIELDS
U.K. MANCHESTER DRYDOCK LTD. 10.000
U.K SMITHS DOCK - TEESSIDE 250.000 25,000
U.K BRITISH RALL - HOLYHEAD 10.000
U.K. SUNDERLAND SHIPRUILDERS 160. 000
U.K. SCOTT LITHGOWS GREENOCK 250.000 1,000 x 145 feet
FRANCE ST NAZAIRE 500.000 D/W | 100.000 D/W
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CORROSION AND CATHODIC PROTECTION OF

MILD STEEL BY APPLYING LOW-CYCLE STRESS

UNDER SEA WATER ENVIRONMENT

Dr. H. Shigeno, T. Umino

(Nakagawa Corrosion Protecting Co., Ltd.
Member of Committee of Ship Research Association of Japan)

1. INTRODUCTION

Steel material constituting the ballast tank of a ship is
exposed to a severe corrosive environment of sea water,
and subjected to external stress due to wave, vibration
of engine, loading of cargo, repetition of charge and
discharge of ballast sea water, etc. Among these, in
loading and unloading of the load oil and repetition of
charge and discharge of the balast sea water, the steel
plate receives repeatedly a low stress at a very slow
velocity. The present experiment examines the influence
of repeated low stress at low velocity on the corrosion

and cathodic protection of the steel material.

2. EXPERIMENTAL METHOD

The stress was applied by the beam method or the bending
method. In the former, both ends of test piéce are
supported as shown in Fig. 1, and a pushing-up load was
given repeatedly to two points on the opposite sides of
the center. The test piece used was of mild steel of

15 x 75 x 1lmm, and was tested by a concentrated stress
at the central portion of 15 x 15mm on one side. The
other portion was coated with an insulating material. A
holder with the test piece was fixed at the bottom of a
water tank, and was given a definite bending at the center
of test piece by a stroke from the loading shaft.

In the latter, one end of the test piece was fixed as
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shown in Fig. 2, and a pushing load was applied repeatedly
to bend the other end in one direction. The area of the
test portion of the specimen was 450m2 at pboth sides.

In these both methods, the relation of pushing stroke-
stress-strain was obtained beforehand by a strain gage

and calculation. The given stress (strain) was 25,
29kg/mm2 (0.12, 0.14%) and the repeating velocity was once
or 12 times per day. The temperature of the artificial
sea water was at 25° or 40°C, and the ballast condition
was to repeat charge and discharge alternately each in

7 days. The cathodic protection was carried out by the

potentiostatic method using Zing anode.

EXPERIMENTAL RESULTS

Table 1 shows the results of corrosion test by the beam
method. 1In the water charging state of uncoupled immer-
sion at 25°C, the effect of stress on the acceleration

of corrosion rate is large. Under the charge-discharge
condition at 40°C, the corrosion rate is large, however
the effect of stress is lower. 1In case of shortcircuiting
the stress applied and unapplied pieces in artificial sea
water, the corrosion rate is accelerated in the stress-
applied piece, and this tendency becomes remarkable as
the area of unstressed piece is larger.

Table 2 shows the results of cathodic protection by the
beam method. In the water charging state, a protection
efficiency of more than 92% is obtained in either case

of 25°C, 40°C, but under the charge-discharge repeating
condition the protection efficiency is lowered.

In Table 3 are shown the results of test for 224 days by
the bending method. The corrosion rates were 0.20 ~ 0.28
mm/yr, and were accelerated by the adding stress.

In case of cathodic potential-1,000mV (SCE), protection
efficiencies were more than 92%. Especially, an un-

stressed piece gave the highest efficiency of 95%. 1In



case of -900mv, ~1100mV, the protection efficiency were
considerably lowered.

In Fig. 3 is shown the variation of cathode current
density at the end of every water charge term. The
cathode current density is lowered with the charge-
discharge repetition, and reaches a minimum value in
protection at cathodic potential -1,000mV throughout the
test periods. By the film resistance measurement, the
electrocacting film deposit on the protective surface

at -1,000mV is most adhesive and has a large resistivity.
This high resistivity contrinuted to the increase of
proection efficiency and the lowering of protection
current. At -900mV, the amount of film diposit is less,
but at -1,100mV the amount is more and inadhesive. In
case of stress application, there are observed cracks
both in the rust of corrosion piece and in the film of

cathodic protction piece.

By the way, cracks were not recognized in either of the
corrosion piece and the cathodic protection piece, even
though the bending was repeated 192 times in the period
of 224 days.

CONCLUSION

Even with a stress below the vyield point of steel, if a
stress be applied repeatedly, the stress concentrated
portion will become a local anode to accelerate the
corrosion. The rust is ruptured by the repetition of
stress. According to the potentiostatic methoed, the
protection efficiency at -1,000mV is highest. This is
for the reason that the electrococating film has a high
adhesiveness as well as a high resistivity, which is
alsc effective in lowering the corrosion protection
current density. By repeating the application of a stress

of 29kg/mm2 {strain : 0.14%) once a day 192 times conti-
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nuously, any crack in not observed in the corrosion piece

and the corrosion protecting piece.
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Table 1

: Test Result (Beam Method)

Specimen Temp. Water Term Stress Corr. Rate| Area Ratio
{°C) State (day) | (kg/mm?2) (mm/vr) {cm2)
0 0.100C 2.25
25 Charge 21 —
25 0.130 2.25 |
Uncoupled
Charge- 0 0.247 2.25
40 . 42 -
Discharge 25 0.251 2.25 |
25 0,404 2.25 1
25 Charge 21
4] 0.062 11.25 5
25 0.237 2.25 1
0 0.220 2.25 1
Coupled
Charge- 25 0.273 2.25 1
40 42
Discharge 0 0.233 11.25 5
25 0.267 2.25 1
0 0.218 22.50 10
Table 2 : Effect of Cathodic Protection (Beam Method)
Temp. Water Term Stress Cathode | Corr. Rate Protection
(°C) State | (day) | (kg/mm2) | Pot. (mV) {(mm/yr) Efficiency (%)
0 - 900 0.007 93.1
25 - 900 G.010 92.06
25 Charge 21
0 -1000 0.001 99,2
25 -1000 0,003 97.7
9] - 900 0.014 92.3
Charge 42
0 ~1000 0.011 23.9
40 0 - 900 0.140 6l.6
Charge- 25 - 900 0.130 64.2
Disch 42
ischarge 0 ~1000 0.054 85.3
25 =-1000 0.039 89.3




Table 3 : Effect of Cathodic Protection (Bending Method)
Stress Potential | Corr. Rate ProFe;tion
Efficiency
(kg/mm? (mv) (mm/yr) (%)
0 Corr. Pot. 0.201
Corrosion 25 Corr. Pot. 0.207
29 Corr. Pot. 0.278
0 - 900 0.086 57.2
25 - 900 0.081 61.1
0 -1,000 0.009 95.6
Cathodic Protection 25 -1,000 0.016 92.3
29 -1,000 0.022 92.1
25 -1,100 0.063 69.7
29 -1,100 0.063 77.4
Bending Method S5tress | Cathode Pot.
Potentio Static Prot. (kg/mm?) (mv)
g N 0 960
~ 305 -
< ”Q" A 25 - 900
. ' ) 0 -1,000
ﬂ 0 25 -1,000
0] O 29 -1,000
g 200}
[t a 25 -1,100
£ ° 29 -1,100
i)
j9]
=R
o 100
@
ks;
o)
s
i
m
&
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Research on Corrosion Causes and It's Prevention

for a Permanent Water Ballast Tank

SR-140 Committee of Ship Reseach Association

M, Ota, T. Uchibori & M. Suzuki

(Nippon Corrosion Engineering Co., Ltd.)

Corrosion of permanent ballast tanks are influenced mainly
by ballast/empty periods, ballasting ratio, temperature of

environment and stress applied to steel plates of the tanks.

In application of the cathodic protection system to the
ballast tanks, experiments were conducted using the tank
simulated to actual ballast tank condition on what extent
of protection effect will be attained in relation to the

corrosion factors noted above.

In these experiments, the stress was excluded from the corro-
sion factors and also, performance of electro-coating which
is effective in de-ballasted period of the tank was investi-

gated for protection effect.

Ballasting Ratio and Temperature

Under the condition of temperature 30°C and 50°C and ballast-
ing ratio 25%, 50% and 100%, potential changes, protection
degrees, depth of the maximum pitting on the test pieces of

steel were measured.

Increase of temperature and decrease of ballasting ratio also
accelerated corrosion of the steel plates, but sufficient

cathodic current at initial stage was effective in prevention
of pitting even in 25% ballasting ratio and temperature 50°C,

indicating more than 80% in protection effect.
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Protection Effect of Electro-coating

Protection degree of the permanent ballast tank in de-ballast-
ing period mainly depends on the performance of the electro-
coating produced in ballasting period. Each part of the
ballast tank in operation is exposed to many corrosive environ-
ments, such as high temperature by sunshine in upper part

near deck and outside of the shiphull and high humidity, high

temperature environments on inside surface.

Contrary to above conditions, lower part of the hull than

water level will be exposed to much different conditions.

Consequently, the effect of cathodic protection depends on
the effectiveness and duarability of the electro-coating under

the various corrosive environments.

Experiment was made using Zinc anode or external power source
to produce the electrocoating under different amperages

(20 AH/m2 140 AH/mz) at galvano-stat and setting the electro
coated test pieces into the thermostat bath simulated to the
actual ballast tank for a constant time to evaluate the

effectiveness of coating.

Protection effect of the electro-cocating increased with a
larger amperage (more than 60 AH/m2 at initial stage and with
the lower cathodic current density of around 0.1 AH/mz.
Especially performance of electro-coating by the zinc galvanic

anode was superior to that of the external power source.

Detrioration of coating was accelerated with a temperature

rise of the steel plate, especially in case any difference of
temperature given to each side of the steel plate, for example,
70°C/50°C and 50°C/30°C in this experiment.



aft 3

COIPM POLLUTION GROUP

Questionaire Concerning Potential Legal Constraints
on the Use of Organometallic Antifouling Compounds

Name Louis H. Disalvo

Affiliation Naval Biosciences Laboratory

University of California, Berkeley

Address Naval Biosciences Laboratory

Naval Supply Center, Bldg 844

Oakland, California 94625 U.S.A.

Specific chemicals used in your research or current
antifouling applications.

N. tributyltin oxide

N. tributyltin fluoride

Specific antifoulant chemicals of possible future intarest

Any newly developed organometallic anti

foulant chemicals

(for test purposes only).

Laws currently in force in your country governing the use

Or application of anti-foulant materials as regards:
a) Human health and safety:

Applies to both catagories (a) and (b).

1) Toxic Substances Control Act of 1976: Public Law

94-469

2) Provides comprehensive authority for the federal
government to regulate all substances that may

pProduce toxic effects by:
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i) requiring private industry to provide test data
and supply detailed information on specified
substances;

ii) prevent or place limitations on the marketing

of new substances which the EPA determines
are harmful;

1ii) ban or limit continued marketing of existing

toxic substances;

iv) early and selective regulation of only those
uses of toxic materials likely to be hazardous
to human health or to the environment;

3)

Environmental Protection Agency (EPA)

b) Environmental resources protection:

4)

Copies of the law may be obtained by writing to:

C/0 E.P.A

401 "M" Street S.W.
Washington, D.C. 20460

Please include 1) Name of law in brief:; 2) A brief description

of intended purpose of law; 3) Governmental agencies enforcing

each law;

4) Address where detailed information may be sought

concerning specific aspects of each law.
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5.

15th COIPM POLLUTION GROUP

Questionaire Concerning Potential Legal Constraints
on the Use of Organometallic Antifouling Compounds

Name

M.MIYQOSHI

Affiliation Ship research association of Japan

Japan Paint Industry association

Address Ship research association of Japan

1-15-16 Toranomon Minatoku Tokyo

Specific chemicals used in our research or current

antifouling applications.

4-1

Current, since 1974.

Triphenyltin (TPT-)} hydroxide, TPT-acetate, TPT-
chloride, Zinc dimethyl dithiocarbomate, tetra

methyl thiurum sulphite.

Used in research, expected to be used as "Current",——

TPT-fluoride, TPT-vasatate, TPT-dimethylddithiocarbo-
mate,

TPT-monochloroacetate.

TPT-nicotinate, TPT-dibromosuccinate, TPT-methacry-

late copolymer.

Used in research, expected to be used,

Tributhyltin (TBT) fluoride,

TBT-mesodibromosuccinate. TBT-fumarate, TBT-methacry-
late copolymer, Tetrachloro-4-(methylsulfonyl) pridine.
Tetrachloro isophthalo nitrile, N-m-chloropheny 12,2"'-
dibror, succinimide 3-chloro-4-phenyl-1.2, dithiol-

5-on

Specific ‘antifoulant chemicals of possible future interest.

Any newly developed organometallic antifoulant chemicals

which has data of decomposition in the natural environment,
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non accumulation for human body, and expected to be

longlife antifoulants.

Laws currently in force in your country governing the use

or application of anti-foulant materials as regards:

a)

b)

1)

2)

3)

4)

Human health and safety:
Apply to both categories (a) (b)

Law Concerning the Examination and Regulation of

Manufacture, etc., of Chemical Substances.

Law No., 117, 1973.

Bureau of Basic INDUSTRY, Ministry of International

Trade & Industry, TOKYO.

Basic law concerning Government Control in order to
prevent pollution of environment to keep human
health, cooperating with a2 and a3.

(See attached explanation, content No.l,2,3)

Industrial Safety & Health Law

Law No.57, 1972. Regulation No.318, 1972. Ministry

of Labor TOKYO.

Law for laborer's health & environmental safty based

on Law No.ll7.

Poisonous & Deleterious Substances Control Law.

Law No. 303, 1950, Ministry of Health Welfare.

Law for marketing & handling such chemical substances.

All poisons accepted by the Laws can be used subject
to mutual acceptance by the Japan Shipbuilding
Industry Association and the Japan Paint Industry

Association.

Environmental resources protection:

Basic Law For Environmental Pollution Control ...... .

....Environment Agency, TOKYO

Law No. 132, 1967
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Air Pollution Control Law.
..... Environment Agency, TOKYO
Law No. 97, 1968

Water Pollution Contrel Law.

.++.. Environment Agency, TOKYO
Law No, 138, 1970
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T 5

POLLUTION GROUP, COIPM 415
M. MIYOSHI COMMITTEE, SBRA OF JAPAN

STUDIES ON THE TOXICITY OF SOME ORGANIC ANTI-FOULING
COMPOUNDS AND ANTI-FOULING PAINTS

OSAMU WADA, TETSU ONO AND MASARU MAGAHASHI
Department of Hygiene and Preventive Medicine

Faculty of Medicine, University of Tokyo

For elucidating the toxicity of some newly developed organic
anti-fouling compounds and paints, acute toxicity tests

were designed on experimental animals {(acute oral toxicity
and acute percutaneous toxicity), and on men (a patch~test
for allergic skin reaction). These toxicities were then

compared with those of cuprous oxide.

1. Chemicals and paints tested

1-1. Anti-fouling chemicals
A. N-m-chlorophenyl 2, 2'-dibrom succinimide
B. Tetra chloro isophtalonitrile
C. 3-Chloro-4-phenyl-1, 2-dithiol-5-cne
D. Cuprous oxide
1-2. Anti-fouling paints

a-l. Chlorinated rubber type AF
containing 10%A and 30% Cu.O

b-1. containing 10%B and 30% CujO
c-1. containing 10%C and 30% CuZO
da-1, containing 30% Cu20
a=-2. Vinyl type AF containing 10%A and 30% Cu20

-2, containing 10%B and 30% CuZO
c-2 containing 10%C and 30% Cu20
d-2 containing 50% Cu20
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2.

Methods

2-1.

Acute oral toxicity (Sample A, B, C)

Male mice of DD strain weighing 12-22g were used

A given chemical was homogeneously suspended in a small
amount of salad oil and administered by oro-gastric
tubing (0.2 ml/20g body weight). A group of five mice
was used for each dosis, and LD50 was calculated by
counting animals which were affected fatally within

48 hours after administration.

Acute percutaneous toxicity (8 kinds of paints)

Animals; Three kinds of animals, that is, a group of

five male mice of DD strain, a group of three yound

male guinea pigs, and three young rabbits, were used

for each sample. Another group of ten male mice for

each sample was prepared for observing the effects of

paints on growing curve of the animals.

Methods of application; Each sample was applied by

using a brush at the center of the back of the animals

two days after they were shaved, each in a circle, about

about 2 cm (mice) or 5 cm (guinea pigs and rabbits) in

diameter. Mean weights of the applied paints were about

about 0.4g per mouse and 0.6g per guinea pig or rabbit,

Periods of observation; Mice; three days and 18 days
Guinea pigs; three days
Rabbits; three days

Item of the test:

1) Observations on the skin during the examination
period and histopathological changes of the sample-
painted part of the skin.

2) Changes of the body weight and clinical observations

during 18 days-examination for mice.
Patch test (Sample A, B, Cj

Subjects; Twenty-three healthy adults of 22-41 years
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0ld (15 men and 8 women).

Method; A standard method using adhesive plasters for
patch test was adopted. Each sample was suspended in
vegetable 0il (0.1%, w/w) and applied. The plasters
were removed 48 hours after application and the pre-
sence of skin reaction was judged after removal of

the plasters.

3. Results and Comments

3-1. Acute oral toxicity (LDSO)

. LD50 for each chemicals {mice) is shown in Table 3-1.
All chemicals tested were less toxic in this experi-
mental animals.

Table 3-1, LD50 for mice of anti-fouling chemicals

LD50 (mg/kg body weight), 48

Chemicals hrs. after oral
administration
- — — '— 1
A. N-m gh%o;ophenyl 2-2'-dibrom ~ 2000
succinimide
B. Tetra chloroisophtalonitrile > 2000
C. 3-Chloro-4-phenyl-1. >
® 2 dithiol-5-one 2000
3-2. Acute percutaneous toxicity
3-2-1. Changes of body weight and clinical observations of
the treated mice.
Results are illustrated in Fig. 3-2-1. For each

painttreated mice group, a temporary slight restraint
of weight increase after application was observed as
compared with the control group (cuprous oxidetreated).
In a few days, however, the restraint dissapeared and
all the groups showed a normal growth curve. Any
significant difference of the effects between the two

base-components, that is, chlorinated rubber and vinyl
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bases, was'nt observed.

There was nothing abnormal in the animal's movements
and nothing particularly abnormal was observed by
neurclogical examination, etc. None of the animals
died,

Pathological examinations of the treated skins.

Results are summarized in Table 3-2-2. On gross
observation slight depilation and thickening of the
treated skin were found in an acute stage (3rd day)

in some of the groups. The changes, however, took

the convalescent process during 18 days examination,
with the exceptional individuals which showed persi-
stent small ulceration or purulent inflammation in the
groups treated paint samples such as a-1, a-2, and

c-1l. These reactions might result from secondary
infection at the affected site of the skin. Nothing
abnormal was observed on the 18th day observation,

even for the groups which showed depilation and
thickening at the early stage of the examination.
Slight swelling of the basal cells, slight keratini-
zation and proliferation of epidermis cutis were patho-
logically observed in almost all the groups including
the control group. Inflammatory changes such as
infiltration of leukocytes and edema were also observed
at the actute stage in animal groups a-1, a-2, and b-1
of mice and rabbits. But these inflammatory changes
were confirmed to disappear on 18th day in all groups
of mice. All the reaction observed such as keratini-
zation and proliferation of the epidermis were considered
as the normal defence reaction of the skin against
foreign substances. Furthermore, it should be noted
that these reactions were only temporary and didn't
advance to obvious skin lesions. Small ulcerative

changes produced on a few mice, according to the possible
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secondary infection, seemed as the results of the

expecially strong adhesion of the sample paints.

Patch test.

The results are shown in Table 3-2-3. ©No allergic

reaction was observed in any of the tested subjects.
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Body weight (g), Means of Ten Mice

Fig. 3-2-1. Changes of body weight of mice after trea

AF paints containing A
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T 1 L L l
AF paints containing B

AF paints containing C
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Table 3-2-3 Skin-reaction to AF chemicals:

Table 3~-2-3 Patch test
Subject Allergic AF chemicals
No. Age & Sex factor A B C
1 41 M - - - -
2 39 M - - - -
3 39 M - - - -
4 37 M - - - -
5 34 M - - - -
6 32 M - - - -
7 30 M - - - -
8 28 M - - - -
9 27 M - - - -
10 27 M - - - -
11 24 M - - - -
12 24 M - - - -
13 24 M - - - -
14 23 M - - - -
15 22 M - - - -
le 38 F - - - -
17 38 F ~ - - -
18 31 F - - - -
19 31 F - - - -
20 28 F - - - -
21 23 F - - - -
22 23 F - - - -
23 22 F - - - -
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#AT 6

Speciarists in Fouling and Anti-Fouling Study in Japan

K.ARAKAWA the Fisheries Research Laboratory of Hiroshima
Prefecture (Ondo-machi, Aki-gun, Hiroshima)

M.,ARASAKI the Faculty of Agriculture, Nihon University
{(Shimouma, Setagaya-ku, Tokyo)

M.IMAJIMA the Zoolozical Department, National Science
Museum, Tokyo (Hyakunin-cho, Shinjuku-ku, Tokyo)

T.KAJIWARA the Oceanographic Institute of Tokyo University
(Minamidai, Nakano-ky, Tokyo)

T.KAWAHARA the Faculty of Fisheries, Mie University
{Edobashi, Tsu-shi, Mie Pref.)

M, KOZAKA the Faculty of Oceanography, Tokai University
(Orido, Shimizu-shi, Shizuoka Pref.)

K.CHIBA the Fisheries Research Institute of the Faculty
of Agriculture, Tokyo University
(Hamanako, Hamamatsu-shi, Shizuoka Pref.)

R.HIRANO the Faculty of Agriculture, Tokyo University
(Yayoi-cho, Hongo, Tokyo)

S.MAWATARI the Fouling Research Institute, ex-curator of
National Science Museum, Tokyo
(Uehara, 1-23-7, Shibuya-ky, Tokyo)

T.MIYAJIMA the Tokyo University of Mercantilc Marine
{Etsujima, Koto-ku, Tokyo)
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WA 7

Cirripeds are found | most widely Sizea
in the marine foul distributed |Place Season |Depth time
ing community of substrate dia.
Japan mm/month
Balanus Amphitrite ships bottom|bays in spfing 0 - 5110 - 15
Hawaiiensis plate all JAP | autumn
Balanus Amphitrite ships bottom|open sea| spring 0 - 5/10 - 15
§
Tesselatus buoy in JAP autumn
Balanus Amphitrite ships bottom|bays in | spring 0 -10|10 - 15
§
Albicostatus buoy all JAP | autumn
Balanus Improvisus ships bottom bays in spring 0 -10(10 - 20
south ¢
Balanus Endrnea plate Japan autumn
Balanus Amphitrite breakwater bays in | spring 0 - 210 - 15
. §
Krugeri warf Japan summer
Balanus Tintinna- ships bottom|open sea spr&ng 3 -10|10 - 30
bulum Rosa plate autumn
buoy
Balanus Rostratus ships bottom|bays autumn 0 - 3|16 - 20
buoy
Balanus Trigonus ships bottom|bays in | spring 0 - 5{10 - 15
§
plate north autumn
buoy Japan
length
Other cirripeds mm/month
Lepas Anatifera ships bottom spring~ | 0 -10 30 - 50
buoy autumn
Conchoderma Auritum |ships bottom spring. | 0 =10 30 - 50
buoy autumn
Poecilasma Kaempferi|ships bottom spring~ | 0 =10 10 - 20
buoy autumn
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