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Further Investigation on the Cathodic

Protection of Ship Hulls

Abstract

Chapter 1.  OQutline of the Research

This research is closely concerned to ““The Research on the Cathodic Protection of
Ship Hulls’’ performed last year by the 20th Research Committee of the Agsociation,
and the study was concentrated mainly on the problem of

i) the abnormal corrosion of ship hulls, and

ii) the corrosion of ballast tank of oil tankers.

Since the phenomena are complicated and the method of eathodic protection is a
recéntly developed and still progressing technique, it was impossible to get a concrete
conclusion within a limited short period, but some of the results obtained such as

follows can be applied to actual ships effectively.

I. Cathodic protection using zine anodes has been applied to ships since 1824 tradi-
tionally, with uncertain effects, but when the composition, the fitting method and the
amount of zine be correct, it is sure that it can protect ship hulls perfectly. The
amount of zine depends on the condition of paintings and we can not conclude the
correlation definitely at present state of investigation. Nevertheless zinc has many

superior performances than magnesium as anodes for painted ship hulls.

II.  Several possible causes of abnormal corvosion of ship hulls were pointed and they
may be avoided ecarefully, and cathodic protection with zine anodes is a very practical

device both for ships in service and ships under construction too.

III. Though zine anodes are preferable for ship hulls, it is somewhat questionable
to use zine anodes for protecting inside of oil tankers, as oil absorbed in the surface
products of zinc anodes seems to cover the anodes and reduces the emitting protective

current.

1V, Protective potential of iron is said to he -850 mV (Cu-CuS0; cell) but —800 mV
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seems to be practically enough. Since vinyl paints withstand up to the potential —1000
mV, and oil paints withstand up to —950 mV (as shown by our tests) we recommend

to hold the hull potential within the limit of —300mV ~ —900 mV.

V. Suitable Amine inhibitor solved in oil floated on tank water can be used economi-

cally to protect tank tops, and other parts when empty.

VI. We propose 150 mm X 300 mm (127 X 6") zine anodes as standard size for ship
hull protection, but we hesitate to give standard size for hallast tank protection yet,

while they are under investigating state.
The followings describes the detail item of the report and some of the data briefly.
Chapter 2. Investigation of abmnormal corrosion of ship hulls and its protection

2.1, Several typical kinds of abnormal corrosion are reported and their possible causes

were investigated.

2-2. Laboratory test of cathodically protected painted steel plates, showing effect of
applied potential.
arrangement; Fig. 2 -9.

specimen; Fig. 2 - 8. and result: table. 2. 2.

2.3 Test results of cathodically protected painted steel plates submerged in sea water
at Kobe & Innoshima.
Test at Kobe; specimen; Fig. 2-15 & Photo. 1.
Testing condition; Fig. 218 ~2 - 21.

Test result; Fig. page 21 ~ 23.

Test at Innoshima:
a. Preliminary test at Osaka Laboratory
Specimen & condition; table 2 -5, 6. Fig. 2 -23, 24
Test result; Fig. 2 - 27.
b. Test at seaside;
Specimen; Fig. 2 .28 & table 2-9.
Testing condition; Fig. 2 - 35, 36.
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Test result: page 36.

Additional Laboratory test:
Specimen: Fig. 237 & table 2. 10, 11.
Testing apparatus: Fig. 2 - 38.
Conditions: Fig. 2 -39, 40
Test result: Fig 2 - 41 ~ 44,

2-4. Test on actual ships.
a. Zinc anodes
Ships under test; table 2 - 13.
Kind of anodes applied; table 2 - 14.
Some of the test records; Fig. 2 -46 ~ 2 . 49.
b. Mg anodes
Ships under test; table 2 - 19.
Test result; table 2 - 20.
c. Stray current measurement on “Hidakamaru’’ during its repair work was tried
at Hakodate dock yards, these records were described in page 56~57.
d. Protective device on ““Noes companion’ was tried at Nagasaki dock vards, methods;
Fig. 2 .51 ~ 53, record: as shown in page 59. v
e. Protective device on ““Ikazuchi’’ applied at Kawasaki dock yard is described in

page 60.
Chapter 3. TProtective device of ballast tank of oil tankers

3-1 Survey of corrosion & protective device. Cathodic protection using Mg anodes were
applied already on several oil tankers, the result show that the protective current of
Ca. 0.1 Amp/m? is necessary, and 0. 05 Amp/m?® is too short for good protection.

i Record of “Kdei maru”’ as shown in page 61 ~ 66.

ii Record of ““Persia maru” as shown in page 66 ~ 72.

iii Record of “Sumatra maru’” as shown in page 73 ~ 74,

Vinyl paints & phosphate inhibitor applied for comparison on Kgei maru shows rather

poor result, and Lon-tight paint applied on “Sumatra maru’’ shows also poor result.

3-2 Laboratory test of Amine inhibitor solved in oil shows some promissing results,
as shown in page 74 ~ 78, but it containg some (uestionable problems too, and we needs
more experiments in future.
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3-3. Zine anodes applied to oil tanks. Comparison test of zine anodes and magne-
sium anodes was performed on ‘“Arabla marw’’ & ““Borneo maru”’. (page 79~83)

The result obtained at present shows possibility of defective zinc performace due to oil
immersion, we needs a little more time to witness the fact, but the zinc anodes applied
on trimming tank of “Bizan maru” which receives no oil immersion shows very good

result (page 83).
Chapter 4. Miscellaneous items.
4-1., Literatures reffered
4-2. Paint-defect-detecting appalatus available on ships was intended, ipreliminary test
were conducted in Laboratory as shown in Fig. 4-2, 4-3, and a model (Fig. 4-4&

4 -5) was constructed tentatively.

4-3. Standard size of zinc Anodes for ship hulls proposed as shown in Fig. 4 6.
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Abnormal corrosion at the
stem of 350ton fishing boat.

g, 2e 2 [FLREARO C LY & ~ LTI & S Al
Abnormal corrosion at the bilge keel of the

same boat.



Fig. 2.3 [ Lo R BE ek
Abnormal corrosion at the stern

frame of the same boat.

Fig. 2.4 3 v~ 8BEOWEHET & 5800
Paint deterioration of tanker bottom

due to inside welding work.
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2) Paul Ffield, Corrosion June 1952 p.. 34.
3) Corrosion Prevention and Control; 1956.
4) Corrosion; Jan. 1952 p. 32 Fig. 8.
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10,000 D. W. s isinsrai 13 » BRICRT 2 Fil i SO RDIS RN = OfE
TN E LB TH Do

Rivet corrosion of 10.000D.W. cargo boat after 13 months service.
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Fig. 221 #KBeh B L BRZLOFIM (&= L)
(Vinyl paint)
AlESEA R L v,

(4) ZABRHLOTHE, BANLIIE WS 500 SR A — 1,000 mV iR OB IR
Lk 510& Urc, T AUZRBLT A4 U 28]y weak point o53pifiFC IR & 45, ik, &EALO
FWATO L, SRS DRONIR T 2 WO LMW EIEMLE § 2128 D eBz LA
Do

o33 4 [ O BEABRIE DAL & T & O BIRIZARERD k512785,
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IR Gy 200 RIRPELED
No current test plates. (submerged about 200 days)

ih M A -
(Oil paint)

W/Px1
A/C(Silver) x 2
A/Fx2
R - o ———
(Vinyl ;paint)
W/Px1 W/Px1
A/C (8 Fh)x4 A/C(Silver) x4

(Red lead)

A/Fx2
A/Fx2

oD 2AEREY) AT L
AT WD SO T
DIAGT—Ly -
T AN TCHREARILE L 72D
Mg
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Mg

il
(oil paint)

ZXA/V
exXn/v
IXd/m

AW0O06 "BD

ZxXd/v
exX0/v

AW OSL

89

eXA/Y
m X .H®>$m

IXd/M

XAV
e X I9A[IS

[Xd/M

TXd/M

eXd/v
ex0/v
IXd/M

AW 00ET "BD

aXA/V
$X0/v

AWOO0TIT ")

gxXdA/v
£ X I2A[IS
TXJd/M

ZXA/V
& X IDA[IS

IXd/M
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-130 [ (days)
7008 Cr D

Zne.-.o.

—

Mg

L%

e
(Vinyl paint)

AU 0S8 "E)

ZXd/v px(

FE VA" A 2O ¢

HHD/V TXd/ M

FHUD/V Ixd/M

o« - AWO0TT "€D

ZXA/V PR (AIDD/V "IXd/M

ZX /Y X (@AUDO/V TX I/ M

XA/ T UFI/V TR A/ M

ZRA/V CEXCHYD/V IXd/M

AW 098>

AW 0001 "BD

—
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St " S5 00 = 3 o ol
A LN m i O

,
(—=mV) (—mV)
1,200 ------ 2mA
1,100 1 mA
1,100 ------1mA
i SR v LR 1,000 ------ 0.2 mA
900 -----:0.5mA
800 -«0.1mA

750 ---.--0.05mA
CABL, i, = LISERERYIO 17 H~40 Hiz kilo 2mA, 1mA a>n;2#i/>.§z'ﬁﬁﬂ%m?,
PIgiE 0.2~0.4 mA BRI C HEBIATEAL O MR L 425 LT 7))

(5) R T —800mV LITOEAT CHRIIOMUNIEL YO LAY, TNOBRBIT —
950 mV LI'F (0.5~1mA/m?*) firei#z i, /20 =2 AR —1,000mV (I~1.5mA/m?)
LT ERED BN,

(6) BAAEDFEE—IMETURETH S A%, USRI IR ¢ 5 2 LS Ifheh T fif
B D Btk A il e 554 & D T, 4 automatic controler 2D MFYE D L3 & WL 5

(7)) 7sBARERIZTNT Mg-Anode OIFHMEFIEI N M08 7 LT, BN T AFALFE
FERE % & 2 AN BRIT R RET T h 27,

vV &

B IEREESRITN B FASTEI, BEAERED 22 O MR HEER R AT ARRT L7, @I SRR

il

ARREIE DR B S BT O BTS2 IT 9 2 ST D IIE O LT ) R Y — O LT 1S
fisim S AL, T OFFEMEFR A OMIEEE IR T —950mV LT =A% T —1,000mV LR CH
B LR B, I OFEEDOTRONHHS E AU AUE G IRSE S b IR S 1L B 3 2 B S Al DT R
DTS I~ O528, O Z 5 ~NEFMDH L 2 b b,

F oIS T HEHANEE TS, TR DA 20~10 mA/m? & {55E L T BERIEIRESE R
Fhafvtvioy, SEOEREIL €, BRSO Rk 0 32 L3N0 AT (I~2mA/
m?) CHETNETHDERO DI,

F 78 AR T B E R

I MEREHCELEFTHMETTEOSE

1 B FH %

SR IR, Mg G L B C— 07 2 b 21508, Tt Mg A4iE 2030
X10mm O-HRAL RS, O 2mme QR LR EDL Y, N7 F 4 MloheF v b
ZHALT 10mm MO LR L, B+ 27 v Tisd\, OO T 2030
mm O—H2F L8N 2D L 500 Lree 3 20@EMHE 25 x50 X5 mm o~ o<, o5 v
F =Bt AT, FO—EOWRT 10 mm IO I U, SFE 35 L O~ Table
PR I N S S G 7 el

SHHOREE 3% NaCl A7 1L O U~ 2TBEL, &5 LS L 0 57 Table
2.6 AT A OREGESILE Yy, Flg, 2222 0 X 5B oiEinize 52k < = LET IR
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fit U7zo. LTl ds L ONlEfr o 2ifb & Feo v sz L

720 783 325 NaCl g LI Z &S L I 08 2 7o,

Table 2.5 2% ¥ o = 4%
(Painting method of test paints)

T o | ATEE
(Kmd of pamt) (NO of pa]ntmg) (Pgimng' )
g 1 2 |”| LA

FITE R AP S — - _
(0il paint) oM o2 1 [ul s

408 m o

TIF 47T T -
Ak vy | (Active primey | 1 W%

v = — L 7z T 1 m o=

3 W@

i i Primer
(Viny! paint) el % (4 e )/ - -
(Finish) ~ 1 ) BB

iz mnr TEo 2 VESR L, 3HSoM T BN g T R Lo Hak il gk
[ R R A

Table 2 -6  FEFHF s L UFALLI
(No. of paints tested and ad_]ustlng resistance used for them)

-‘(;3 Er N . o T I 0

- WM R

rﬁgg &Oil paint) No. 1] No. 2| No. 3 No. 4| No. 5| No. 6| No. 7 No. 8| No. 9! No. 10
rﬁg 2, . ) -

= |E= P

v;,é: (Vinyl pai—r‘lt) No. 11| No. 12| No. 18] No. 14 | No. 15 | No. 16 | No. 17 Nq. 18 + No. 19 | No. 20

T i (A/m®) 0.1 0.07| 0.05 0.02 0.01 | 0.007 | 0.005| 0.002| 0.001

oA a6 k) 2.4 3.8 5.1 13 27 36 51 140 170 P

2 g2 Bk )

BV OB BT TR TR - TRAT R ILE L, FRLI%
2H, 3H, bHHE, FO%3HA~4 HMEIZH2 Y
H(60 1) B &wevr, 2otk 100 B, 110 H

() | Tk

F I AR 7, FOFME Fig. 2 - 23~26 (751 ( Method of current measurement)
EE
]

(1) sekmikostbiz > (Fig. 2-23, 2-
24) ]ﬂ

o , o (b) TALME E

Z OB DN TSR T A v b (Method of potential measurement

. v R — e O TN g, 2. 22 Ptk W) oE

A U VHRHT o0, TG % B TV e o Fig. 222 Wbt & UTEAALAAER

T R % kb T, AT OB DEpIH 01 A3, —is Table 26 O & U TA
RV 5E D FEATEIE S DALz D f,%@m%MﬁHWEM%QMMWé:tKLtOLméﬂ,ﬁm

T DR ONE B FF 2 KT R L 0 b AT VTR LA DV T s Ao A D s, DAL
DR L W 778, BBIORIELSERIZEAZ D I MK L A YAWRECH 20T, T0OF FHHK
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2h B R

5 .

; 5/’( 6 : 0.9

5 20f P it

SO o . e 7 105 %

g | - n

)

L !
T : Ho-2
S s
S -

T ——————r ]
4 /\T — 3
3r Ho
21 B
[||ll|llilll|llllll!llllll!llIII]IIllll[llllllllllllll[llll!
5 10 15 20 25 30 L35 40 45 50 55 60
—i® & 83 % ( Submerged days)
Fig. 2. 28 @2 HHC L HFEETRROZMN GliE~<14 >~ )

Variation of current relative to submerged time. (Oil paint)

ARG DI LI U, IR EEND L AFEAEH R Fig. 2123, 24 (2 k9 AL, a2 v b
B = LRI OEA QRN X B, TP O TRV A AL U ie D, 4 v b
T DRI OBTHAFE B o, BATER L 0 iR Fo bh, TOBRERETEL Y b4
b DAE D, T L TRERBEEMEGZ VBT 23 O%ROEENLHA 7o <, SRR
Z b DU TR L7/ A Be k0 85 B EiR 235 0, J8EEMRO A7 b O iz i
BMOEINIIZH DA, FREL vikiow L TgMER s <, et an e lhnsd, & L TSR
DRLENTZET A (SN THOITNG) (IR EUDEY20% R,

B =~ LSO IR IR R AR AN A SR BT, FOEA ORI DNET A
HIM L ooy, eI A > b Db O & e THRIZ Ay, F O LR oM A3
AP E VTP L2 b D &3S < MERTH O, L TR0 HEBIZIS W Tl A > F D
Ay PEOIERT 5.0~0. 15 wA/em® (0.05~90. 0015 A/m*) DIFEAEIR A H D7 = — Ak T
13 0.7~0.15 uA/em® (0.007~0.0015 A/m?*) &Iz dre <, FEBENIRE T 2 B4k —5 L g
Wew, FEASEMIZ I 0E 0 Thbbhi, FHZ No. I8 D b 2110 HET LT LA L
TRILDIEENBD NI D7, TOI ik = — LB~ 4~ FEX W RBar 2L, £z
gD BIT-7e 720 & B 2%, EROMFNIH L CQIEic R L -2 T b,
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g
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®
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!
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)
04 8 * 18 R
] ! \ Y
0.3 b \ LR
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02 v \
./ |\ Il’ \‘
‘,vw : 11‘\\l1I!I'IIIXIIIIVVAIIIAI\JllJ_l_:ll!ll
5 10 ! 25 20 35 40 a5 50 55 60

— 2% B 8 ( Submerged days?

DIEBMOLAL (K== q v })
Variation of current mlatlve to submerged time. (Vinyl paint)

(2) oMz o

Fig. 2-24 augasar

T (Fig. 2. 25, 26)
I DT L 00 = & 2360

HOKTC D &b DL

LN DT AR,
THHIME LT L T 0,
DG N 24595 L TV 3 235, No.

AT DT 2L, il o v F DA, Z8A

29 150y JELE

No.1~No.4 {3 —0.7~ —0.8V J 1 4, {f\-
D~No. 9 LB ERSYIL RTEAT 2155 & DT 7o b 00 7 I D
=0.7~ =0.6 V. OILRLMTEEA 2 5o Tu 7z,

R R R & B ER 238 2 75, A

v KIS0 b DB A OGN 2,0
LT EONEME T &0 L L e

IR L < 0 B AU i S o
(3)  @mpeozmpkn

P P Y ’ré{xmﬁhhﬁ‘ﬂz Ls

WEHDENEN -7 N ks

R e AN E T B ey A N e A D =R O /7/4) DIEAAITTH B B A%, BT IO Lotz DT
BT S <k d s, S koo JUDTI-HDLH D, #9110 [ Oy Pig. 2. 27
(’:—/TJ::'?‘IAO

A~ > b aliim s Noo 1 b miiis s < a2 U, No. 2, No. 3 2pnk s<in i<
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— EWpaEE (O & @& (PolentialXSCE) -~

o4l
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o2k
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B e e R T R T S TR I
& K B ® (Submerged days)
Fig. 2.2 @BBHuc k2l Gkt > b)
Variation of potential relative to submerged time. (Oil paint)
I-6

o -
o o

o
a3

o
=

&) BF @ (Potential }(S.CE)
=3
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=
n

i R S o TR
@ 2
S

o
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@
T

T T D T E T B B ey e T
25 30 35 40 a5 50 55 €0 0 03
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Fig. 226 3iH 0T L HBAEL (€ =— 2R
Variation of potential relative to submerged time. (Vinyl paint)




No. 1 No. 2 No. 3 No. 4

No. 4 No. 6 No. 7 No. 8

No. 9 No. 10

. No. 11 : No. 20

Fig. 227 BFORMKI (4 7 J %0IR0E)
Appearance of painted surfaces. (after 4 months)
A (1) No. 1~No. 10 ght:~<1 > + 50k (Oil paint)
(2) No. 5~~No. 10 gz 44 (Red rust is observed)



ry. No. 4 TiHiEEAE BB, UL No.5~No., 10 0 b DUBBIE #o THE it L

Curte. Feds No. 10 DIHRED 7\ 0 b AN S VAT T fze L2 T No. 4 s
PR R A Lo (L5 uA/em® it 0-015 A/m®) TS NE B LT 50 5 2 LAvs
oo, BBE BRI LA b ORI 5 CRERIEL, BOWAIRIOKHEIC S 00R%
BB D E AT ETRL, .

g 71 = — L EIOIAE, TR B T\ ik (No. 20) T L - T D% @ (No,
11, 12 7£2) b bHAETOWIFRTD XU O BN TEELIZE A DI,

3 fHdloagsE

S D EER L D42 B & DA - TE - AEINTEI DT DR T h IR, K
GO & LT K = — Ll iy B By b il 4 T I o s TR RS £ D T B AR
L feote .

AR Z AU TR D B O LJD P, MR AT 2 & & D BB AAlER L,
R 6 S NI R T B LN TE, T7abY, 0.01 A/m® LI FOMEH ¢ Oij”g()\/]\/[ .
LR 7 Bk TR IS ARSI LT <7 BOT, 0.01~0.02 A/m’
B DR AN & Bohitie & LTHEIZ 2T —0.7~ —0.8V 2Fo L Bhihd (U
UG E LT —0.78V bl T D),

L ESRuRER

Mg B EH S 4 HILHE € — 77 5 A b OfL 10~20 mA/m?® FREOTR 43 SRRy p)
P L LEBEO R T TEOMIE - IIEZE - Y - Bt B s £ OO AR LD Y,

b R D M - TR £ WA 2 DT, SRR AT TE HITB I -
ORI D\ TR L7 |

15 B B

(1) 5% 4

X 300x300x3mm o Fig. 228 0T & XHRGEIC, B e 2

: i< Y, BB I & 2 7n < %72l EEH
o ( Fitting position of vinyl

Mut'n@_mol- coated lead wire ) Y, SIS A O e e LTy ¥ T AL Blgy
%L'Tfls < g Five, T L2 —LEE L, WABET ¥ EY 32D
100100100

# i D B AT, BERO BT s & ORI - REATIER & L

Jﬂ__ | | . Y.
);5”1‘25 4 O 1 = — U B O R A R A AT L, TORT
(mew = R psE A 3 P o L, BRoOmE & 4T Tl T 1m

300——[ g‘dﬁ ﬁm
gt D& :60:?§ﬁlibf:o

2 M 3 NI/ r;:[A e
(Type of iron plate tested) (29 g R L0 In [Tk

(a) Mg-J5iR PR & LR L7s Mg 0 A Y
33 mm ¢ Dow Chemical GK) 80 40T, OB < 13 Table 2.7 1 FRTJEFO LD TH
B, Zh Fig. 229 (053 & 512 33¢x500mm DR F &Y, FersD— T LY = —



FREAE AT LT, fateds & ONE A 2T WK & B F ST o018 0 A B Gz g - TR
T]///’fmh'tj—7{/ Lf\_o
(b)Y Zn (B Zn B e L Tek Table 2 - 7 (23 O fkB2% 4 2oand 7= & & TG ImAIEY
Ui (ZAP) AR U, ST s Fig. 2230 (009 &0 T 5,
Table. 2 -7 (i} Mg, Zn Bfiio (s sy
(Chemieal composion of Mg, Zn Anodes used)
1 Al |z | Mo | si | G { Ni |‘T¢u; Mg
Dow i Mg B 15s~£ 7'2 5~3.5 | >0.15 <oxm‘ <0.05 | <0.003 <ooo;i <0.3|
=k 4 UG MP‘ }>%% | ‘ |
s b e )BMMIH
==WIVR-4
( Vinyl coated lead wirc)
N 22 | Ao N
| ‘& T ,
‘IO M f T g
I Ml acrs
e 97 G
B
2 g » | 7 2=
w :: ¥ :4/ it
(Iron core )t :(A“OdS) ”r 5/
i 7
Ll i I
AR e %
Anode) 7
o~
()
3 |
0~ ST
’ ,//'/,// 2
B R
—"33 — Lmm P 2N #4rmm
Fig. 229 Mg Bl 0oiilic Fiv. 230 Zn B oo i
(Mg Anode and fitting of lead wire) (Zn Anode and fitting lead wire)
(3 ki & Utipdl Ml

SR L7kt g3 5, a— L 1S5 2T v VR 2,
O & i T L7,
FodeiEsag RS VR L [ oold e

gt 10 mm o ¢

T YRR

4 H~7 HigZH 70

Wb ok,
BATL 72,
(4) BIFAEATS L O AR
PRLES 00 37 SR S22 PR CRLAl )
[ ¥

Lo 451 v 7
TIVE N o 797 — FEEE 2 030 Ko Y AL FEL G 12 e &,
o A D R VO S T Sl - A N ot - 2 N A !

A S AN R 1% S €
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Table 2 -8 &%

(Methods of ing)
(H~) — a A/C x 20 4 ik A/F x 2
CHMD vas—TFE x 1+ gk A/C x 2+ itk A/F x 2
i Pk BN . - s ) . \ . S
(Ol type) (Ea) vrowfgs x 1 4+ bk A/C x 2+ i A/F x 2
(Aa vryroFeE x Lo+ g A/C x 4+ ik A/F x 2
(B e S TFe <« 1 4+ pilE A/C x 20 il A/F x 2
TI—=NF¥FTRAF .y TH . I— K7 ] , A= F7 .
(Cold plastic tyf)e) (H~) - S RF T A/C x4+ 5 AF T A/F x 2
CEHD WP x 145,070 " Kxarr=—u
P T TTAC (i) A/F x 2
(Vinyl type) . ’ o=~ 7
CHHD W/PX1+A/C?V {x4+ 1 = — ) A/F x2

vya)

EERITT T 3 By T O BT AR L oA A T B RS, BRI 2T 07,

=UER L OfiE: Flg, 2 - 32 OEE RO L Sy o — 7T @ Im DX ZAICTFY, o
— PO R TR R 0-5m v s /o, F70 Mg, Zn Bii v = — LR TEACEL D) 300
mm et & DAL 0 B, ik L OBERL 0 07 A0 TV A Y S — LB R ﬁf_k!:ﬁu_
Lfetiingsm = Fig, 2 - 33, 34 OO & & ClEk L CRETE - TN HE I DL 51T L1,
Bk

e
(BLRRFE~)
(Lead wire)

SR AT

Mg. Zn FB A3 Anode)

G — R
( Iron test plaie)

r-g 7
G = /11
45}y 7 130.02x17.45x8.53 (6000 G/T) Fig. 232 FUH OB
bE vy 85.45x13.38x7.03 (1900 G/T) (Arrangement of painted test plates)
Fig. 2 - 31 g en s
¢ #H 3
gl =5 —3 =% —¢ SONTEEHS
(500 Variable resistance )
*® &Ea
- e (p s e )
8 Zy ( Internal resistance of
° o ¢oe €08 l-o H 4 2 A < ampere meter )
Mg Fe 48
or
Zn g1 i FrT [
E?z ------ VLR AN RN
- (Cireuit for Ampere reading)
Fig. 2 .33 f#gys: (Diagram of wiring) Fig. 2.-34 gy (Diagram of wiring)
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Tots, il Fig. 2034 5o 28 CUBEDINE T v A — 7 A L, s & X3 T
A= Z O (11 78)) HAELGHETE AdL, FAL S TEYNIS AT % 5008 Vi AT

Bl Lo F Ao A S G AL 2
TR 2R L, F 0BT CREEERD 2608 L7,
(5) ok .
PAJ2od 2k NG L 7o B ks DR 0 4% LGS Mg ds L0t Zn B E G L, WAsIGhic
SR A 1.8 mA (10 mA/m?*) (ZHIN L, P & OO E IS Uz, e o 5 + MOO,

5t
ZOO 20Tt 23 mA (127 mA/m™) 2 3+ 5 & 512 L, $72 ZS =0Tl Zn wiEikiRis
WZHERE L7co TodsibiR 5 & 4444 Table 2+ 9 12559,

D THIALATEAS D H i e 8

Table 2.9 3k F % & A O

BB MW B | - — NPT I
T |LBaRED| 2 9arein| X
Mg B3| Zn B85 |, T o ; |
e P T e e E WO EO R OW | EE] R
MOO | 200|000 | ' T VA ¥ V2 v 7 v Fy
MO 1 ZC11001 56 4y W ra b4 A/C 2 A/F 2 4
” X 1| » X 1| » X 1 . 10mm 5 0%k L ” " ” " " " ”
e [N R 11 | _ [ S -
MO 2120200 2 S I SR D RS B A/C 2 A/F 2 5
»X 21 »X 2| »X 2 e 10mm %% L o 4 ” ” ” ” ”
MO 3| Z0O 3| 00 3 58 4 o (wrow 1 A/C 2 A/F 2 5
»X 83| »X 3| »X 3| & [10mm g0k L » » ” v v » y
MO 4 ZO 4 00 4 i 4w % |vvsw 1| A/C | 4 | AF | 2 | 7
vy X 41 »X 41 »X 4 o) 10mm i l) 5% ” ” ” ” ” " ”
MO5; 205005 Soo4r w3 | kD1 A/C | 2 A/F 2 5
X b 7 »X 5| »X5b U 7// A ” ” ” ” » » 7
MO 6] Z061 006 YE 4 P + v [CP.A/CI 4 |CPA/F 2 6
r X6 X6| X6 10mm jusz Y ;/j,g% L ” ” ” ” " v |
T T - c=—n e :
MO 7 MO 7| 007 Se 4 o % | WP L | TA/CT 8 BRI 2 | e
. . : /K
N » I P e -
r X T X T # X T 10mm i U A ” ” ” ” ” ” ”
T T T - o S o
MO 8! MO &8 MO 8 5E 4 1 W.P ’ 1 A/C | 3 |E ‘;JL 2 6
! : ! BEEea- B /G i B
»X 8 ‘i »X 81 »X 8 10mm i f) WL ” ’ " ” » ” ” "
| Z.S.| & % o oo N e AU I R

A TS
SNER R A BT Lo, 3 BB g HAR e o i = AT, R - B AR L, A0
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REBAMY mm e —— [T A o

Current )

LOT L e 1
3.0° :

(D & W & (

10 20 30 4‘0 50 510 70 5'0 5‘0 |OO 1o |20 '0 140 150 160 170 !5‘0 160 200 210 ?:’D 230 240
—— & F 2 % (Submerged deys)

Fig. 285 Juemm A odmALy ozt (Mg BisiE N, 5754

(Variations of current and adjusting resistance relative to time.)
g 29, 30, 62, 63, 102, 103, 200, 209 210, 244, 245, 246 FZIEHNI #4707, £ L Ta
Bl 5 10 mm Sa2r 0 URFHIN T A S L (Fol U 1L A~FAET Ho 8 4 A,

(1) ZREEEOERMOVT (Fig. 2 -35 (2 1HlERrd)

REESHE T 1.8 mA (10 mA/m?), SEdueflig ik 20~23 mA (111 mA/m*~127 mA/m*) %
FRUI A 22 5 2 SIS L VIR FT-272723, BN X D TR OHT 2 b 0or£<, 154
I & OB T LRI O A BB T H 07 (L HAAIERIT S KD CE LB OL H D),

FLTEIHRLDDHDLODRRBMDKECZ LETIHO LY Tho7z,

Fio Mg PSRRI & U 19 70 SEARRUR &4 U7zat, Zn B T i s\ TULTRENED

SR T TR EE L 72Dk 30~100 A TH D7,

EBL D G LT LTk Me B S Bh SRR Lo+ 7 JE AR A MEER L v 728, Zn Bk

TR EDOMTT A Uo7z, LAy LEIEEEE O 22 & 3 2 BEFE IS EU - AU 7 R B B O
LA R LT,

(2) #wroZELz-2vC (Fig. 2-36 12 1255

TEALOMPTILHTE, BRI B\ TIEEE AT 0720 T, FHUZFEEKT 5 A0S S iR s i
LI LHER LN D, Tl 0.4V LS DIER IR Lz & EAMSD 0, BENEo A,
TR &R IWE L Mg B fis 1.5V JRECH S (Fo &z MX6 o 244~246 HH)
CEEER L ENT LAY SWE LA L 5B s,
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& 109% el - MX5 E
2 07 S~ e
= 05 e Mmoo oo P T e e =]
S 15k ‘ ~
\\l ] ————d ]
JURTIE (S S M X6 ’ ]
w o oo b NI
0.5' ‘\~\“J:
T e —e]
10F S M. . MX7 3
077 Xommmm Mmoo
05 S — =
15 -
(0} MX8 ;
073 - ___
051 0 TTeeeeall \‘ _____________ HA=————mmm——— == —— e — -
025 30 40 30, O R T

T %k B ¥: (Submerged days)
Fig. 2.386 ifuogit Mg b, #5%4)
Variation of potential. (Mg Anode is used and unpainted part exists)

ZOE DD, WHASK L TN @ 20 b LAvev s, 2 O SEBRONGE C  E SEER I S B fh (i >
=0.76V I DENTENAMER S L TV DO AR DT,

(3) oW DT
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AR & D NEEERTOL&MOM A & Table 2 - 10 12737,

i.

ii.

iii.

Table 2.10

(MemtE) (LT “H7 L BSRLT 2D
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C @ 3817 (Test picce)

P mirosdt (HResyroeg aifssh
(Potentiometer)

E: @i 2V, 4V)
(Battery adjusting)

VR fieht (RimHEE D
(Resistance)

7ot pA EHETONEITICEY 4 B

H (ka)

(Resistance equal to the inter-

nal R of Amp. meter)
nhA 1 pA-meter l

L[4 & B
mA : mA—metorJ b Kok B

(Anode) B

Fig. 2.38 ERIFOEKE (Cireuit diagram of testing apparatus)
EEAEEAR - - - - S04 pH 5T -139 PRI

E, = 0.254—0.0004(¢—18°C) Volt
TALOPIEEL VR THo70, ZHE7 VA MO Y% - % L4E2 TF
AT B T EREAT D THEREM OMEHC D L o7z, ma‘»smﬁﬁ‘:o:%giﬁmgziuu' L7
4. EHEHAR RO "
Brdbdis: 310 9.27
RUHA T 31.11. 16
BANE T~ T 2V Ol T BEEL A M S € 2T T B0, MA T v A— 5 — 0O TEHEEL

— 40 —

Frof-. WAL

}50 B



it e TkQ HdEA LS S, —1000, —1200 mV R EET S AP C wU I T R Ao v,

UG 15 L D 4V DRl IR L, BIRSSA M B o T E s,

L. xZHER

1. SGAT - T

SR O 22 A2 —700, —800, —900, —1000 %rF —1200mV % Efiiz VR THI L7z,
SR < A DI QAR TR REE T Hh By TEDCHE VR B D 2 b il
;Do FEERPIHGE T HZ 208, ik 1 s 1T T SO 2 i L, VR T OHE Iy
o SFIBENNG T bk T AU TR AR EERRIECH 0%, Ak TEALOMIE & FINZ R A
A U 7e AR OTAL - SECIEM O—lA Fig. 2439, 2-40 12554,

a. I fr

BRI (T ORI Y —~650~ —680 mV {if T &> T Al LA TR <, R
LT D, =700~ —900 mV HfELD § DLEHIA TR a A S <z Ieds Lrc, =50 mV LIpgic
DD E ThDH, —1000mV 2ok —1200 mV OGAEER 1 SRS E T H 0T 10 mV LA
WD T EL,

b. AL
Frees THONGIIZFEAT - RS - i
AT L % & X ORI OO ) 020
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7o d DT RO AT T BT A AT 72 WEUE LU R 0D IR T Sl A KR il T & B IR/ DR Zn B
BB UTze Tode T O SHEO IR EEE SR TR DL L OTEZEA T, itzdﬂl'«;ﬁzm'm;r‘:’imf}u'é.—%&f!&ﬁ?
1T g B DT D NS B e Ui, &0 ZUEERAR € 30> T Zn PO 2 Fk

HERRIETH D,
i1 *}:ﬁéﬂut*ﬁ[.l.[w:ci Mg Byl Urey A5 1 #8800 40 2 #5550 2 IER LR E SO T
02 ENESL & VRS A e Bt C & RSO Z RO Mg 28 Lo, % L CIgAifidl 23

Wid A7 Mg &SRO T2 & SikE 2 AdL7z, ML ZS AL O BlRAS T & 2 TE

Table 213 32 B it o 3 H

B G opomeword | omo k| om0 A [ mlaso | m w R
Tt o) ! 159.7 3428 1462.5  143.6 | 3428
I3 X (m) 27 113.2 72 26 118.2
_ i (m) 7.1 17.4 13 6.8 17.4
# & (m) 3.37 6.8 5 , 3.35 6.8
ook i B (m® 250 2000 1280 C 240 ‘ 2000
7 u T 2 2 2 2 : 2
7oL Ziif (mT) | 4.9 6.2 4.5 4.9 6.2
Co ? 1= T
IHL"Q‘}LU)] ? =774 }‘/T“/J’fﬁ 1 ',{;7:,/&/71
% 4 Bk N T
& oo R IE 2;%} 1| P, 73 A/CL L o | /)K/C/ 7 f
! A/F 1 A/R[ AVE 2
Table 214§ 4 o % 4 % &
s 4 | memow o | womon | wm B A Bl A | @ 0 R
filt Fi Zn Zn Zn Mg Mg
75
K x X | B00x100x25 | 300x150%25 | 350x150%20 75/ A\ x800 | 300x150x3
%
1 # 60 20 30 30 20
i (kg 321 152 180 360 56
W & 7 Lo 4z KR OB IV o) (] i [fil yia ] i
, w200 )| E— 20 i RL0 B = ;
’ iz {40 é“;; F e — L MO 2 E/(/ F A — 20 é‘{)l/ Fx—n i J& O &
1 A G (AD 0.16 0.22 0.22 0.1 0.3
B pr B (A 9.6 4.5 6.5 22.5 6.0
TIRIE (mA/m?) 12 2.3 5.1 93.7 3.0
r’m F{L UI .

"f;L' A 4[:‘- BRGED 2.1 2.9 2.1 1.8 1.0

w1 huw Lt L S LA Amwfmo
i . 2. fi’} 'T M‘(bin' [|h|'\_1 )0) J—ILUIL(_ L LL’L/D'{“}‘/JVﬁ* ’S(H H 3‘ ZE'(V) HJ Fr]f*’/]'\’ﬁ'o
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AL TR RO Ads Mg 280 L7,

f\‘}((/)’!(’{flm U\(”' th Table 2 - 14 910 Ch %,

IL #AEBRHME

/NE 230 0 G I NG e S T G e |
05 3 IS T A

DY TS,

U'?’

LA S 7

SOk 1 1Yo H 0

!

Bk - B0, 9. 28
e T | 31, 6. 23

R IR T L T,

EE R

3L, 3. 10

% wioF AL 1 R bl
|

it F - KBk Table 2 - 13 ovifi v € iicHEkS

H51 TR 2 AL TR 1, 2 o EE A K
o gsier Table 2 - 15

III. sk

(a) Zn BBEEALLBS

(1) Ao
Td Do B2 P
IR
M TR L7ze L LEDRITW
WA LA L, ey BBl
FEEIE 2o B\~ e R X ey 0
L, B T ERY AE  B TRREEA
L0 TnD i WUE LB T —
B TREENAL L 0 iE < o072 & &)
i afy 7 —850~ —900 mV o fytffx
1172 Fig. 2 - 45~47 11 Hh 14 o050

L R o

TR OO RS TR CETI Lo T

Do 0T, 2 PR MU AL T e

- }ﬁn[l CRGE A oy, 2SN Tk #is
JELIAROSEQLGE, s Ui
o Fig. 248 Jor Fig. 2-49 @

pa
%

SRR I RS 05 13

g,

'fi[l/) 2 {k: U\(/L Ty aa 117:[; /E[‘DJJL {’:)'Ibf"/

TUXEN IR 7m B O 5248

2l A NN
W 7 Tdays after 2nd ducking

133days after Ist decking

BT WEEERNTERL & R L C E L 7o D B i
fis73 —850mV LT Th 0, wllizux

$#y 110 m EEA 7o ANE

—1000 mV
T TREL, HEQnGE
26 days after Ist docking

3 days I,

/-..../ e /5/‘
Lok,

/.

t81days

1t —850mV
Zhar Lz,
—900 mV [ff

X 4H278(38) ) o,
° suzos(zss)}

* 985003138} )
(4!255:&}
[ELIETEY 3]

4 98298(78) }ih
% 3R218(;818) 6

after 2nd docking

L F 1 i 1 1 A L L 1 L 1 1 1
=3 0 3 7 ! 15 19 23 27 31 35.39 43 47 kP

2L ~6L 2 £ ( Frame No.)

" Fig. 245 i 2 ghaedLen T

60 days after docking

x |0R138(38)

© 12RI58(608)
© PRI6B(1248)
(1oRITe & )

.

] 1 H | 1 L
10 20 30 40 50 60 17 80 90
7U-A§%( Frame No.)
246

— 4y —
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100 110 F.P.



DFE SRS, LT , RSTEISAE S & AR O BMEA K &

BD it oA [ v P SN YRRV P

2 HMROWIR. W2 PSLART hS IR DA DT, FRINS 2 A T
W=D Bk A R TEEOPHT A T L7z 3 12 L Thsvread, WHailed Bivis a0, 28T
VORS BB S 0 e A T 2 A s D72 8, W 0 SRl T 2 s FEES e O TR M L TV B
L ZABRD LN, A DITS I T D Shvdre, HEEFIOMIG LI & G a0, T2
PEEALOUS TIHYEERT A THLREN Y —1000 mV LY s B3k Lic7c s, MY T S B D
MAES ALY, FOIORE T B~ DRI e O B ILs D1,

(3) Zn [Pk Zn MOBEM RN Zn O3 RO S DO TR T Y, €0 1l A O
BTG L Tuvrdze ko> b o013 wire brush THENI BB TEFLRIEOLOT, ZNEFHL
ol A, LDksrik Table 2 - 16 DL Y T, JARGSA Zn OIBEMT Hore, AWEEE Zn M0

KEB9B(48)
L ©i28158(1318)
asor uzazse(zozw
l\ (88 ssm,b
x 4 days after docking
900" \\x X 5
Ly
@
-masor
L LT
800 /dd)’s ast,
F dock;,
750
202 da
S affer dock:
oCking
n00f \\ 9
" ——
550 ] ] ! 1 1 ! I} 1 L . 1 | i 1 ! 1 1 L1
0" 10 20 30 40 50 60 70 85 90 100110 120 130 140 50 160 FP.
U =455 (Frame No.)
Fig. 247 ¢ im i © 55 %
1000 o P N
° P2 RER 7
X B0 A

x,.———"xb

—T % by
CRP

50 &C’ 1'50 200

n d yi(ﬁ)”“’ dd)’s
Fig. 248 Fvkor i GBIE/KE) Potential of hulls (at the stern by W.L.)



o P2XAN
® HP L
X T R
300} \ A E
i} N
1k
N
é ‘_O/J-o—o
{I
~ 00 ™~
-y T
z \\
ki X
700 x\x
50 i00 200 -
2 ABE (B
Fig. 2.49 #tkowify GEd v 1/3 fhokED
Potential of hulls (at 1/3 L from F.P. by W.L.)
Table 2.16 Zn By {4 5 2 4 W 5
(Chemical compositions of the deposit on Zn Anode)
T g, | T
5 b 22| 7n Pb Cd Cu Fe Ca | ® o3& | It
(Name ot Sh]pb)\ »___7 ___7A7[ R
52 gL 42.87 0.017 0.009 0.049 0.12 0.00 E 98.2
WAL A 42.48 tr tr 0.02 0.17 0.02 ' —
” B ' 4702 ! " 0.03 0.13 0.04 | —
—_ ' — - |
A %
Zo o | g )| Mt | e B |y s (1004
g odr 4 ke 214 107 321} 196.2) 85.4 281.6_ 5| 106.4] 1562.01 60 48
s (kg | 196.2) 85.4) 281.6 1714 66.9| 238.8] ¢ 47.5] 74.5) 56.26] 41.9/ 59, }157.66
s (k) | 17.8 21,60 39.4] 24.8 18.5 43.3 58.9| T7.5| 3.74 6.1 12.5 22.34
45.2) 54.8 100] 57.3] 42.7) 100 E 76.0, 100 16.7 27.3] 56.0 100
8.3 20.0[(12.2)| 12.6] 21.6/(15.4)] 55.3/(51.00| 6.2 1 12.7 17.3(12.4)
13, 172115, 98429, 156118.350[13, 700132, 05013, 764/43, 586/57.350( 2, 780| 4, 520 , 55
- I
’ 'uo{f'fx/cm)—' 0.24 0.59(0.38) 0.18 0.27(0.21) 0.52 0.73(0.655) 0.15 1.3, 0.42 (0.3)

SLoOowEioiuE 2 fioh dd e < e OV oo o T L UM L72e
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TR wFHM L& 2 A Table 2+ 17 O30 Y Tdh-orz, H5 2 SR G T & M AL MR L
097 BT &K FETe A D7, o5 2 fEiAL 0 5b 2 sk

IS L F g Th O

B Cidgor HIW aT
ARSIl Zn OWEFEA L <, Foied T 7e Y T L O TFD 70, S5 0O R HL
BETHI L VI C B L <& D7, VBRI 7 0 22 233 Dt 7ow, BOBMRE A -mb
TERISE DA 5 o DTSR AN L > Ty By & 72 DSAMNE Zn g T 7280 &, Aoie
D I A B D7 f DBIERISE O L X B B, Tods Zn MO RIS Y TRIDHL 3D
TV LA B O 6 VK LI I O 7o D T dh B

(4) ZEATRDE O TS SN A I PR FRATER O 7 — 7w sk 0.3 mA
Jem® BRI & XD, L L RASHRORAL, BT, Zn oRiEE, OF RS I KD TSR
PR AT B, SEIOERIZHT S In SO L vehRe 902 & L CER A ARSI
Table 2 - 17 DV L8, TR LY Zn BOBAERE D & OFAETEM L T Lz, vy F—
D I BT IEAFE RO & OWEFEARTI A Z < 2 15 Tdh B, TS 2 P G 11D 209
FH T 0. 3~0-4mA/<,m’ CEE &R 2720y, B9 2 EIL T 2 JSER T ik o BRI
Fm 270 OFEETRHNE D <, G5O B At RS FE D BT 72729, .ﬂ%‘.‘i",‘&:%{f;/trcu\
Do eI TAEGORE VTR £ 3159 5 & Table 2418 DIl Y R Y, ZEULLISHIETEE

L OBIDIA, BRI TEIMN DL DT D, Ll IS TR RN D1, Z OB

HEREICBI 2 D & 8ot 00 T Zn SO FE AT O Sl & HA R OB A IO T Th
Z;)O

Table 2 .18 ¥ fir 5 ¥

# % ﬁ~zJ)4 1L<1tw> A5 2 }L(Z’W)i o oh | R A
‘ |

& w (A 8.68 5.0

8.25 4.86
Wﬁrﬁnﬁiéﬁ&gﬁmﬁ 37.17 21.8 4.18 3.8

(b) Mg [B@%ER LSS

(1) HSEOTEA. 35 L Essiud 0,30 OWEHE & A TSR OGN % —850~ —1000 mV
SRR B A T dy D AR O Me AT L, TEIEHE 0 0 % F TEROMRAZEA L7z,
OFAEFE LD LHET L, {1200 mV - & 7207, T O Mg B0 ke LT,
BOLD LS A 52725, BRI —1050~—1150 mV, © L ¥ % — LR ~950~—1050 mV ik
b LA WD BHRRBRAS TERAE L, SEMEIAET £ 3 L7 s BT E e odz, RO A ik 2 T
WIE L7078, #9297 HENTIORS RAERE U, TR ORI O & 2e-ore, AERRHRE & JRHEERIC
scrape 77 OB O RO T 1 I8 <, AHUEE S 002 L Th A /e 0 OIHMB ERir & v 0
;s;:m{o—x_-o Lan LINER: 14 4 B 2 ins —850 mV LITFE 720, FOHKANIAETF LT —1000
WE < TSR DT, AR O i) O OB AR 7z, AT DTN D7 A RN 1.5

~2.5 A WZHE o, MRS Mg B LMo T 160 ofIih 2 DALz, i 0.8 D]

SEHC AL T H 07 ARSI TN I~ A e VB <, F 00N 5 L IUT Lic,

— 52 —



JROTEAIARAL —1200 mV 2 < & A0, OGN T =970 mV i ors, L LEOERE
WSO Uy VEER 4 0 EBC AN RIEE 20 —790mV e, BN —720 mV o &7

foo WHRL7CE

B, M BB BUETAA & THE LT L2 TU 70 TS U< Gt 2 Lize Wi

[t

Wy —850mV, HH —770mV Ligofi, TOR 1R g —920 KU -830mV 7
D720 B O AN @Ay —720~=730mV & 720D Th e,
(2) HRMOMRI. S LA T ORISR D 7o ORI s, IR 84 L e i A

O JERFED R L 7 R L A D g b

SRR L Tl TR A e
1Dt tedh, AMpBUCHIRR O MRS ULn-ote, L L, Wik S 2 7 D7z, AR LIRS A &
scrape L T4k L il Kifsr 7% L CHEIEG 2 Bkt & LAy L7zl v Tkt L 7o, 85 2 #5
BROCIA TUETRAMEAL —T1000 mV RRMET &y D7z G0 Ik Ll <, WihE 42 < femo
Fro TEALH IS LI IE A D 2 A Dz, s T E L ¥ % — Lo 1 J7is 1x0.5m 0k & & TRHERD
ol b ke | T s 8 OA, U=

AR b BT TR 5 < AL T v I B W 0, TR A
DIAES A L T5m Dt 2=V - 77 2F o 7 BRNI IR i O L A 7273, AR s,
DD DAL, KT T 2RO v 707 T 4 < ETFR LCHSES 1520 2 B3 L7 b
DI G U <, % < DR L SR AIAIR LTV A, T =Y AT T4 v w2 K
OB Y LA 2 Skt & D72 b OUKIMEE fe v D728, B S S O, RO
BHAWIGE LT MILALE 7 Wi AZRDT 5T dh 072 0 THEIRIRIIE AR Cd 2,

Table 2-19 Mg PF*‘J‘@ﬁ‘ STE T & BT S

B % g (1) B gk (200D "
3 5 1 1 oo | w R o6 | ow ow | s o’ | 8 R
\ HORET R (AD) | 1,000 6, 215 2,530 3, 520 5, 300 2, 640
v (A 0.3 1.68 0.56 0.78 1.18 1.1
T IR T S (mA/cmff)j 0.15 0.82 0.28 0.359 0.59 1.5
1 T:l 0> Ay i I el g | ) i Wi HiE

Table 2-20 Mg B i o 3§ 4

S g (1) 1o A @D .
| W OB | R | e | w o | & | e | i | A
B Aecke) 240 120 360 120 120 63.5 233.5 56
o 3w T (k) 220 | 63.5  283.5 87 78 ; 15,3 180.3 8
ik HeCki) 20 56.5 6.5 23 82 | 48.2 103.2 48
Sl SCRC(ANY | 22,000 | 62,150 | 84,150 | 25,300 | 35.200 | 58,020 | 113,520 | 52,800
F& s i (A 5.9 16.8 22.7 5.6 7.8E 18 25.2 22.0
0.6x2 — — w2 iy 8 |‘ _ — _

2l Mg oo vkl ag

37 S A D PO TC IR O i ek AL A Bk T BRI E T S Mg b Ea L

. B3 —



(3) Mg B Mg ROBEM AR OB GEE & B TRIEND B, BIBISAEAMD
Z Gy Mg O REHIAUE TRE—HUTIHAE L, W2 /s 2 L Tu 2 2338500 23 A A
TR A — T P75 L, TS e 4070 & 942 7e>T Mg OLJEH 23 Ty 5,
LT ONRTE & FEARTIE & OREGRLE Table 2 - 19 DY € 0.39 mA/em?® L OEAW N 7 A
MR DI E A AGER: Mg BROER % FHll L7z & 272 Table 2 - 20 O Y Ty 1 H]
76.5 kg, %ZEJMBZM;f%otONmﬁ%ﬁwﬁﬁ#%ﬁﬁwrW7 & LTI A G 5
LHS TR 22.7 A, S230TIE 24.6 A OBFMTERAEIL I 2 2T B, UL LA B BRI LS
PO YL 2 % — L OTENE S Mg O A BEFL LTI T A DR E RS B, FRISEOA
FVE DI ok & <, OB AMCAH D720 THEMEEZEA: L2 < <, kR4 247045
WA TH 7 2 b B, FLsLe Mg RO 7S 0 K E VI & Anicifh 4,

HIHIE DTz DD — F & QHEE LAl 210578 9 M) 8 D7 A3, F ORI
G ERMEREEEORE T A 5 o B BOLATS 0 48 1 #ei 1 ez 95 mA/m®, 3 2
WTiE 106 mA/m* CRELORTMET 2 EHE L T H Ol AL
R & 70 Do HY LIS Crd s A LERMIS s Do DG BRI AV ¢, B3 L5 L<FET
L7cs, 452 BB Cuat s 7] LRGN G ), DA D72 72 0 TRATI L oA D72,

%\

RICEpDfc&#2 TH 2D 1/2 ©

IV. #& =

(a) BRORfT
Zn POt i Fig. 2 50 1054 & B B L PRGOS DA, e BT A A
o LN IGRRE LA R L b Rl U CENAR SRR B, F LT

vk (Bolt)

JER R Fo bty T OB (L T E D 2IHERR Y D L IHTKDBA £ B E,
.insuialor

: In MOTEDOWFEL, N2 E R D, 2O ik
= ! LI 7 (I RO A L T d 5%, AP e R T

AN q%mmUﬁ%f;\WL Anywuuf#An,r@ﬁ%“mmmiﬂaﬂémﬂﬁdc
(Rusber seat? A 235 T TR AY, R 2 Sl e LI s
Fig. 250 Pitioo el Lo e 2oy, My Bl J6A00 Atk & s DRk &
(Fitting of anode)
ORI 2 U<, SR T A L8 %
Uil Tl WEHGC A0, $ 7SO AR LT O TR R L Th Jv, S 0BA
LS o b e DO A %
(b) EfOME
REAR O 1 78 U7 5 A VS IR A 72 Zn 2 Mg Bfioo St 100 m Ssifid 7o AT
B L ASe bt G0 7 B 0 R A IR, IO R SRR D T AR R
ORI LALD &L 512705, A SR BT H70DIi E b ¥ % — L4 J’aﬁfnﬂéﬂicﬁﬁ B
EPRBTHY, NP R CEO RN LG5,
(¢) RERBOREEER
Zn RO FEAREN - Table 2+ 17 OV C, WA 2 HEORIE  £2T Avie D HHMA S

i3

— B4 —



Do LD H— DL OUEPCAEIED S OB BRI D07 020 4y, My Bk 3

[}

ARG R RN R DRV S B G/ARE el RN (S T I AVRE R A I ) TEREC A Drs . ML A E]

Wi 07 DR Dic, DALkl Zn BRI Bidy & R A oe s G Ay A, My B3 401 1 % S
T AL DELE LI T AR U Ao & BRI S B TS (A e

(d) BE R

FITEOOB) A XA RO IRTE LA ISR 1 DT, A/ DANSA By 55 2 000 o0 150 AL T KT
FUIFE LT A0mA/m® G50 Tdh Dt W HEKT 4 mA/m* G0 LT 4,07, s
OB BT RIETIE 5~10 mA/m?* TR X Wil %,

(e) BEOREE

DR D P BIGR T DTSR K D 0, FAGEOMRIE I TALA Thous & DAF LA
S I A B 24 21 4 DE < OEEBICFF O A, SO SEERERILE 0 RAVE RO Y T b
Do I»’/jﬁdﬁtiriﬁcoiﬁﬂ%@:ﬁimct DAHBRL T S~10mA/m* DS LT 5, Zn OIRAETEAN LRSI
PRE S o0iE 0.4~0.6 mA/m*, L 2 % — LTI 2 4 1% 0.2~0.3mA/m* & | THYoRDE
LM AL, SRR LT Zn O AT B 2 K, At RO I 2 R
ROTALLE < 220, WOAEAVANE 72 B 7200 U, 18612 B < 702 Mg P o/

Wb OV IR LIS D 5 D 81 L < Zevo TR CEIL A S th o 3 T PRAHS 3 WISBR DAY
MBI EIBTHS S,

(f) Zn BiEE Mg BHiE0ES

Mg BERRCE ST & DRIV 720 B T TR %0 L3 %>7§>b, i 2B ﬂl'?li‘ﬁ'mdw)‘ LA
BATH Y, F ISR TN DEEORF A b 575, SEASRR O 2 Hn L <, 1270
TR AT § E Tl AT 2 L 57 2 82 3 D, Zn PRI SRATRAVINE L, 2070
BB 0 D35 B AW G AT 0, LA F 2R X5 12 Bk iR
LD TSR AT E 0 C, EMTHD 0T E LS
AVLERSRI M OB Tl BT 05 -G iy 5,

(g) BKBaaomiE

FHAMD THEEGR L O S B S A L 910700 CE LA, BAPT HI4AT pin-

L O S 15503 Zn ks

TROITHRIE i
hole Atz 172y, BROMHIT, HLOOHEEIAE 2 D YBT3 738 D720, 4]
PREE DI LR D0 LIS Y o F v a4 LR 4L o T S i

OUFINZ DT T 22 23 TE D, F iR 02 7 T D Ths L7 VAL ST

2T eV W BTG

S SEAROTEABETANE D LD A T b A o0 CIRIBHE I 12 PR B, F 7o) serape

D EC D D E LI A T D0 TREFNC B AT 4,

Do
SAUVENIT LT, 2, 3 BRLA oA 12 6 LRRSERE MO MNGE N, T A BREE O SKSE AR 7o TR L A T
T & DB R fA A D TR DRI T
1) BRAOXREERRE
FFE AL FROD GRS AT C RS L, AP o0

RSN R A5 00 2 i S L AR
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BT O DTH D

1. RERRE

(1) 12 HOH Vv 7 IR0 E $ T Fll L TV Bk e Rl L— b & S U TS &
[t & N ¥ OFRIED A AL TV B EHI L 7o, 20 & QMR ORI RIS AR TR O3l
1T & D TIEMAYD D b [EPE O IR A L 7o, IRENE AC RO DC DA~ BAL
I L 7o & AWSEOTEY Tdhorz, btk s W TRBAON LY, Bk T2, T L
TANET D B AT LU > TV 7,

FROHEIE DC A~ %0 0.3mA range OHE 79902, 1.0range DYA 3510, 3.0range

DA 164Q THh-ot- (AC 30 mA range |f 670)

71| 1.35] 3.2 15.5L

4.3% 5.1

16.0412.45
\

7.810.9

ac| 1.31 2.911.9 5.8
0. 1} 0.45¥

5.3110.6

|
e | 0.3 01103 0.1| 033 0.07 03] 0.2 0.3 0.3 0.13 0.06% 0 l—o.n*
AC 30mA AC 30mA | AC 30mA
Range
DC  1mA DC 3mA| DC 3mA

L EFTIEROREBI L o TR S h DO TH V)J&JL%]\ZI)O*’
RN T DS ORI R R TH %o

(2) 12 F 10 HEHEEL PR 7 — 2 “lJ@ Zgie LT DC ik & HiL7z & 2 A (I mA
range) 0.1~0.12mA T AC i (30 mA range) X0 ThDrz, £DH & EHMEMGHA R
L7 T OMAORIHEM & 2EHILKEDIE Y ThHoree AR F v ZITHER LIS 5591
L7 8IRF B8 SMASEEAVKIZETY ’C@?ibi DC ikl Ui, (IR 41 75)

EE 8.30 | 32 ~ 35 i 36 | 53 | 54 | 55 \ 57 | 58 | 59 |9.00] o1
CAC | 60151 5.45 6.5 | 217 | 1.54|3.0 |26 |17 |17 |23 |0.6 | 0.4
|
pDc | 0.2]0.160.08 018\ 0.17 | 0.18 ] 0.13 | 0.13 | 0.18 | 0.14 | 0.08 0.08{0.05‘0.02
AC 10mA
Range
DC 0.3mA

e sy looz] o3 | o | 05 | 06 | 07 | 08 '

09 10 | 11.05 ‘ !

AC |08 |23 |1.85|0.95|0.78 | 0.570.68 |
|
031

0.61 | 1.23 | 3.6 |5.0%|1.0x 2.4 | 4.5
DC 0.04 ] 0.0410.04 | 0.027 0.025} 0.03 | 0.031} 0.031) 0.034| (.024 0.0llSi 0.047‘0.067* 0
AC 10mA
Range

DC 0.3mA

A 1) Rk AC 28mA, DC 0.81mA, Frjuikz 0.1 Zor 0.02mA A
2) AC 10 mA range DOFIFHLIUL 1960 THh 2o
* RGO K
(3) Hsth & HRORICE R B L, TRENROMICEMOWEAZ LWL & 2 ARKROIMY T
L — LA SRS R M OSSR & 0 BT E s D/ D T L s & 2 A, L~ A RRED /KA & 0 i 150
mV BALAE AT, HHI D L—E s LA ¥ R LT B 7z JEED Z OO T & 9 R
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TNTER DN DI 0D C iy P g
(4) ¥

CAKREOM Y Tdy D,

WD T — 2y Uil AU TE U CHIBMEMC A BRI 2 S L7 &

h g Lt | . . _ o lﬂ//r.}”
\(A> 0(7 =240\ 0 (7 = 2| 5.7 10.8 15.6 Range
oo (111A> e o o . _ : _l ) =
0 0 5.2 H.78 5.81. 30 mA
AC ) .
s i 0 0 2.78 5.4 . 7.5 10 mA
0.012 (.012 0.01, 0.01 0.3 mA
0.42 0.5 0.65 0.8 3mA
120 mvV 140mV 140mV TR0 A I—

12

o DC 35

Tt ad AC SO FEKE 7.4 mA ThHY, =7

DB A PRGSO L7 B Aol L T By

ZiEiEe 15 A 0F

" s | a9 | 40 e \ 42 [ 43 { s | | aas | 45
 Tacl sa | 48| 39 36 . 48 61| 49 o6 | 24
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Dow Metal Sample 6.86 3.03 0.31 | o0.04! o0.01| nil | 0.01 — | &

K # 2 ¥

PSRBT Fh R ~ Mg 240 IS < KRBT = L Y — b ITiRiE LTz, /39 7 — Z D
VEAN 63 2 THA K & ORI TE 7240 H Tih b, Back fill & LT PA 511 &V 224384 C7e <,
LIk v v TERRT LT L BHAIIERR T D DAEIR L Bz,

3. KA OME

I AUEEE Check & U TATHALD & O CRERRIRANEIEIR b -0 70 o T SRBTEETIT O FAT /) fhEE
P& T Leh&Bm N2 b0 THh DA, WIH ORI e\ o THy 68.5 FEIIIC 07 U Bk L
b D?’('] 200 mm 131\1 = L:@EYK L ’C@ﬂ_.‘ Ui

KO 17°C £ @ 18°C
pH #6.2 GREREUCO)

Je e 24.00Q em (15°C 27T
MSEIT e T U A0 b Bl & BRERTEAR (Half Cell) %4 L, (=) MEfk#iz e (+)
T BRREFRLAR AR O, Z VR ORI & D ST oD 4 S A X AL R SR L7,
R AL Lok Bl MR ORE P T —700~ —800 mV EEDFRAMET A R DL, BiRO¥ < T
—B 14y Coating D7 #3072, $ 70 Mill scale #39%%F Lo TWTERBICHT 2L DD
HY, WHEEOERSAAMCES SN, FICORRER 2T EDE, RO KT & BE R
—850mV LI/ b0 &ETHEN S,
4. AERATEE O AR
Tanker % > 7 Nt — EBEALT 5 &, B SA5C & 700 O TR MRRBLO BB 2 JEA 70 D T
B, AR OHK A INT I D TAWIHI /o 28k r & 52 &M TEL,
A A T L 7R U
(1) 6.C 57 0H&EH
(2) Ballast Water DEIK &iIIIJ}:J'i.
(3) Mg BfROMFERI (X7 » T, ~FRUGE)
(4) Coating I DRI & GRS 5HT
(5) #% W
LI 2 BTSN TE B & 5 7 AR D QI L, REOFERIFEHSAT, B AP il T8
BFLTE S & 5z L7,
5. FH A R
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(L) 6> v — 7 v 7 L

- . i s B
e 15 el e A iy 2
ST O N 1 O B 11
‘ - KT —
Wk oot o2 b | E g i 280101 89 | ok
KT
Mok oot F xR | L&A ] 28.11. 8 595 | mr K |
: KT
Lo dE K et 7 AR TR P | 28.11.12 850 | ok
— OB ) KT
Wik 7 A b P A% oy X5 | 2811250 1,634 |k oK
Stabilized o . GrossKl,
Arabian Crude oil | 7 =~ 7 * 7 28.11.25 485.35| it TAr
Stabilized " . Gr.KL .
Arabian Crude oil | i | 28.12.16 T77.350 ¥ T 24 21 0
P D K ——
Mok o7 A L F = v v o] 29.01.8] 1,624 G ok
.- KT
- ok Y7 A M| 5 o4y o 7 291,56 1,624 L oK
= CCAL Stabilized . T
Arabian Crude oil | 7 ~ 7 #* 7 20. 1. 51 1,464 fit
Stabilized N B Gr.KL!
Arabian Crude oil | i JE | 29, 1.05 | 1,487.79| 1 Ty 2 20 1 - 18
L - KT -
Mok ot 5 R k|4 — = v ik | 29212 1,686 |k
.. KT
Akt s A by 2y 5129, 2070 LB8 kA
=R Stabilized L GKL ~
Arabian Crude ol | 7 % 7 % 7|29, 2.17 991.22 ft W 1‘
| Stabilized . GKL. ~
Arabian Crude oil | M I 129,03, 9| 1,208.030 4 T 5 20 18
N S KT e
ik o T oAb | I E TR ] 29, 3.26 | 1,517 Houk
KT
LR s Ak Xy x5 |29 8.29 ) LBIT AR Ok
MO HI | stabilized ) ) GKL
Arabian Crude oil | 7 7 7 % 7| 29. 2.17 837 By :
Stabilized » o , GKI. i
Avabian Crude oil | i 3229, 4.18| 1,185.210 4 7 3 9 |18
. e T .
£ | & i 1 29. 5. 1| Dock in 13

#0034 E+80EH+67 =181 N
S TS BREL D E L D40 B A%, T RURIT ) ADBIE T 0 LA AN T D,
FEL Ok SR B b, —fitiiies oy, Crude oil AT WIA 20 H, KT A
iEORHINAY 22 F b B3I S o7 A IR A R L A

TAb B O, T

LT, T 25l

RS

oAb C o7 Tank Cleaning % FIE € 770, ST A 7 & &
pirr, ECRIANBT TR L 5 b AR R L BB D TEH D,

fres L s\ B AIG D LA 38 A Eied k2O

Tank Cleaning %7K 4+

(LR P el 11 Jfeyrtp— [ R
i I;’lﬁ L\ "U\ A ) jj)zfj & d,r_») D

BT
PH e D\ TR 008 4 & s 5 00 Tk Ve AR L, e e, 20 Qeem e 2D

(2 Ballast water
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CNfehs, 3T 2 PAKDWEA - LI D CHREM Tidde <, HEH K TNLTORSFE E27h
VO TILI v &l b,
Wk HEAE | B ow W P | A (ﬁﬁ)pﬂﬁiﬁfﬂy> g
98.11.9 | B 7 & i | 26.5°C | 8.8%| 7.79 (12.3°C) | 25.0 (13.5°C)
gyt | 281112 | 5 o3 #S g | 80.0°C | 7.9% | 7.89 (12.3°C) | 25.0 (13.5°C)
28.11.25 | 5 2 » % 5 | 26.7°C | 9.0% | 7.97 (12.3°C) | 25.3 (13.5°C)
3 4~ v v | 240 7.6% | 8.1 (10°C) 26.7 (10°C)
= 29.1.5 | 5 2 5 = 5 | 21°C 7.6% | 7.7 (10°C) 25.8 (10°C)
29,213 | 4 — < s | 188°C | .04 8.0 (9°0) | 24.2(10°C)
S 29.2.16 | 3 2 5 % 3 | 16.7°C 7.08] 8.1 (9°C) 23.6 (10°C)
29.3.26 | 75 dds | 21.0°C | 6.84| 7.6 (?)
W i
29.8.20 | 3 2 ¥ x 3 | 19.0°C | 6.6A] 7.6 (2)
HIE pH OBt 72 5iRh i & SAM L 0 M LASSH D7,
AU L B LD TH D,
(3) EfmoMseRen (et B
P G ene wa sa wn | amsoxmie /\’4‘1”‘{”%&“
1 00 | 6 | 70 65 7|‘M§A—_ﬂu/ Uik » 0
2 100 8 83 71 i 68 MM % L 0
3 100 78 74 68 | 63 T E fL 0.011
4 100 60 60 54 54 FEE A 0
5 100 84 79 74 0 70 % L 0.022
6 100 82 78 77 | 76 (LTI - 2 0.030
100 75 65 B oM oo % L 0.007
8 100 83 77 5 T4 PR % L 0.702
9 100 80 78 76 5 % L 0.420
10 100 80 7 2o T2 (INILIE 2D 0.047

fephe Mg 48T 100 & U, Sl ord i mlinicbiis o s LTRLTHD,

B

< R SE OB

1

Mg 500 BFEONRAEE _LEED 0 Th 5 53, 3 D O TRARAEME L 5D, B
BEEE OB Ly Mg F B O3 HTE i OO MIE 2 7R L v 3 & bt 5725, No. 4 Bk
P VIR b AT D ST IHRE L T 0, BRI R Ls b o R E N D, ERERHR T
DT No. 4 DL IV T ThivEs/mdnw- T, AR S MEOTHD & 5 fafllsis 5 )
ERER S AR ESIR Y SEaEL L BT 2 e Th A D,

S0 10 RIS Ui, Tt & RO RIOREHE 215 7 0 32 A i DR T4

TS, HINDRHE S B T ah D10 O S 3, M ORI 457 L=k, Mg Ui A 7515408
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Mg &g <l L Tetevtoeh &I L7, Noo 8, 9 7 &k, S ebik & <M &l s hu Tl
MUY A D12 & & LB DT, S0 B A/ NTRE A D DL e Ao A LS BOAREE
MR L D VAR I b D & 35 B A D B,

OGP O R E L DI LI D H D L 5 TH D,

SYPRIN 2o TEINAT IR 30 22 T, 75 M LARBEC B2 0, 2o 10 WE RS I &
Tt > o — 2 v 71T L,

65ty —7 v ritik, Dow @ Galbo Slab 158 &35 Bt ity 1.3 AY. 12 &
T 100 e s s,

(4) Coating R DIRIL & BR5F 5347

1 i~
RRIECHE, IE25 0 A4y, B HRIMHORER, S ETEA IS - 13 Coating 73 TX 7P & e, A2
= AL D T T InD 7 ST O IARD 35 2+ 7 v 2ol Tz A <, B THYIER

S DWARDFE DD Y v 7D 1/4 BUETH D7 LRE ST %, Mlid 7 > 712 IFEE 30 m/m
D72 Cdh B,

2 i~

Coating OFEHH Ao CHARO FBRKY 1 AU HOLE 722 T D, ML 38 7—~212L DT, &2
fijt= Coating D 7z 2 7 — L hifk 7207 Coating FD % DKL= & b s, 0L
M OFIEY 70,

3 i~

2YRMDEE LW CBEATUR T D B,

4 Rfii~

1 RpiEF 10 HiMod 3 7 2 PRI 28R T2 7%, Tl U7tk ey Ta5( L 7= 3251 & scrap
T AL E( Coating 23 %, Bhd. Plate & B 1# 3 m firid Coating 23386 57z,
Z o> Coating ZEHMIZ B D & GHMERTT DM < Wit e 3 L A — L OB 2 F, L Do B Al
LD T BIRIED & O AT G, A — LR 7o s oL Coating A9
beé@%ﬂotyl@(bmmg@H%ﬁf%Of%,%@%&MW#K&< fbd s v &1
g LT3 320 b B, LAy LIRS Tk, I A Ay — A HEs 2 &b Tuvank
SRR U 720l O B AN L Cd Do h T i A 5, BRONFT ik 72 Mg A% i & THE
LT, 387 — ARHIIRER S MO T 2505 2 0fEdilds 24370 b T Stripper ¢
L LBEBOTIHL VLD THD,

B il e D& VH B OGO [ E ) 7i5i 2T B2l l, BT hd T LR — L pin e
T — G kLRI R TR AL I i B Sk T A, 7 Pitting k4 T &
AR 0t AY, WIRUE O RIBIRS T ok 224535 12 s Stiffener LR Pitting 738340y

H. A. Humble o=t vl Coating oyks3 75 Ca s, Mg HiO&E0d 7-0L F lalivs &
e Coating & 745 LN TR Y, ED/ODRIEIL 0L T b hY,  F. L. Laque 14

— 7 —



CBHAMEII R VIR, F R E ZE 0D EF ) LRI L RO B L ET D, RN
BIHBIIRS CTROIUL LW EHiNT 1T mA/fE et 5 » 7 9iis Coating 210 2 7 Hil
A mA /T (T Lol % B T SIS T A BT RE R & 2 BT B, D LPADEE
ETSE AL WD T h DA, FTY Coating ksl B H 072 i
BOTEFAIT LD ETZ L D,

Coating ®45#7

B BT | i | NaO | €O, | Si0, | CL | ALO, | Fe0, | FeO | S0, | €aO | MgO
1| 053] 1088 — |0.60 — | 327 | 6.08| 1.00| 12.88] 16.09
B # A4 i 2 1.69 | 11.08| 0.68 | 0.56 3.02] 43.28| 9.20| 0.62 | 12.06 9.58
(51m by | 3 | 7.20| 072 08| 0.37| 52.08| 9.2 1.58| 12.46 | 2.38
' 4 | 13.70| 2.82 |0.20 | o0.21| 3177 1159 1.72| 14.62| 8.61
1| 016| 297 — |0.48 | 7562 | 6.66| 0.46| 262! 1.56
b s | 2 | 1.86| 7.0, 0.60 | 0.88 | 1.50 | 57.33 | 14.80| 0.45| 6.82| 1.66
(#1~2m) | 3 | 4s6| 1.10 [1.57] 0.26] 60.43| 13.81| 0.89| 4.341 1.50
4 | 5.44] 1.00 | 018 0.26] 64.46| 6.17| 1.65| 474 2.2
1| o0s6| 3.3 — looes| — | 7237 12.08| 0.67| 3.46| 1.55
bR | 2 | 1.64| 3.30| 0.26 | 0.88 | 1.69| 31.33| 30.94 0.59| 2.58 | 1.37
(4 2~4m) | 3 —| 5.80| 0.68 |0.18| o0.16| 64.14| 11.59 | 0.72| 4.14| 1.33
4 — | 5.02| 0.94 | 049 0.42)| 60.94| 9.62| 1.23| 5.48 2.46

Coating $EHALE # F DRGSR E o272 T, B b ORHE A FREERD T & 505, 440
5T O BRI s & WO D 72 ST D &b D - Hish 7= DA kF TH B, Callis Mg Hinlts Coating
MCEDD%, B0 EDH2E, BN L 2ENFHNT2D0¥ %, o Coating X377
— REOAWOI T THIEL TH 3T 2 P RS HALZ AP 2 O C, T ITHEE L D,
Ly LRI OO 7o DIz T X 7200 E 22\ BB/ A - B b, 13RO Coating W1od
Ca, Mg 4 1tit Humble o Curve (=t % & Useful Coating OffifHic A>T %, FEFRMTE
Tix Best Coating OWEM TH %, FE2 T KEHME L T GHIRTC Coating 22 HE TR T
by, NEFE TR % v 4uE, Coating 2B L TR EIM%EET 5 2 &A%, 7272 Coating A3
T, AR —LD¥EBIDH & OIRGHIALICIEAS L7c RIER LIS T, Sé4ds Coating &3 270
W B B, WICEHMO AT 2 b 20Tl T 2625 %

(5) ® Vi
*rﬁﬂ*fﬂﬂuu@m{/” RGOS, 64ty 7 —5 v Inh o Scale aw] M AERALTHE S
IS LT, ARSEERS T Ao, Scale (kA SHEH T ATROFE BT ey, g ORER

12 (L)~(4) ¥ TR~ 0 ¢, AR & LTl ghi 4580 54, Cathodie Protection
W A OIE L A DK Th b, BEE LT, 65 3O E. T Frol &b, FEEbR
— 72 —



EORFD 7=, FEINER A 0 & D7 DR ETH H A% BN il 2 i 3 2142
BDHbOEEL T D,

M. F%&oHn0%7 . sBhehEcR

O DS TE A & NPT RO UL 3 s A s Mg bk & Lon-tight 2l 2 8tA0c LIS ORR
S A AR 2R USRS T E DML R AR L s b 0 T, RIS EER S AU AT, B LA
A& OB FATI R E U TR S T DU EHED 5 B BRI R LSS T h D
72D T, BT-THEM L T B,
30 44 Bt o S :
No. 1 C.T. No. 4 C.T. No. 6 C.T. No. 8 C.T. No. 9 C.T = Mg [fRs% 20 & 8,
No. 2 W.T. No. 4 C.T. No. 9 C.T. iZ Lon-tight J1,
B0 459 3 ORI LALER (Fig. 3-4) &437z, No. 1 CT =87, No. 6 C.T. &_ 10
o Mg M8y,
31 48 H S 2 MoFitd L Citek (Fig. 3-5) &7,

9 8 7. 6 5 4 3 2
o0 ] 2 ¢ 0 | 0 {0 | O0f 4} 0

906l 2 2lolw]ol0o]o
ol ol 2l ol ol ool ol

Fig. 3 -4 by BEaRIRIR (30 49 i)
Condition of tank corrosion Sep. 1955)

0] o 2 0 0 0 0| 2
0| 0| 2 2 0 0 0| 0
\ 0

3 0 0 2 0 0 0

AR (30 454 B LIS OB Rk fEFTIRIE
Corrosion rate of the tank (from April '55 to Sep. ’55)
il —3RBRDAEA TD Noo 4 CT. % 10 & LTH Y v 7 2 B LTAHAD E, KiEEEONL TH D,
Los LIRSy » 7 No. 4C.T.. 2 b 584 & IME & T HFB AT LTV 700
Note: 1. Visual impression of corrosion rate and condition of corrosion are expressed by degree

refering the worst tank No. 4 as 10. The condition of No. 4 tank is not so bad, the corrosion
is very slight.

2. Pipigkit (Preventive device)
No. 1. C.T.
No. 2. W.T.
No. 4 i Cathodic Protection 1 )
No. 6. » o i 5 90 No. 9. C.T. ; Lontight
No. 8. » (#% % > 2 Mg pihii x 20) No. 4. [
No. 9. ”

4 No. 1 C.T. 1z 8 4, No. 6 C.T. iz 10 4 Mg F fFr‘f‘.Y:‘xx
8 Mg Anodes to No. 1 centre tank, and 10 Mg Anodes to No. 6 centre tank are added on
sept. 1955,
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Ol
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O |
(S8
© |-
3

{

Aro@\
Cc el e * ,; ;:
@@@@@6@@:3
ololeole|e|d e |80

Fig. 8.5 % & LIl iEakic  (Aug. 6, '56)
(condition of tank corrosion)

© LA S & LT Pitting Corrosion a3f#id LT L7
Note The survey was performed cosidering the pitting corrosion essential.

No. 2 C.T. oais @ & LT 5 > 7w ikl L, 1L @ &y Pitting Corrosion lif;}q)\ L
f_ — & lit;‘l/ N

The degree expressed refering the condition of No. 2 C.T. as @, but its condition is not too bad.
® Mg [ty 7 (Mg Anode installed)

(O Lon-Tight sy o (Lon -Tight painted)

A A6 Mg BEEHE Li-s 7 (Mg Anode added this time)

OO AT A MEBERZ ) — = v W% Fig. 3:6, 3-7 IORTHEY THD

w0
3
-3
o
w -
~
w
~

!
1| €3 46 33 11 34 37 | -33 5 122
2 4 5 ) 0 5 3 1 56 { 10
33 4 3 3 3 3 4 7 3
o 4 1o 7| 36 2 0] 35710
2| 89 SE 1 103 4 86 bt 01176
39 3 4 9 3 9 4 3 9
(163 | 46 | 33 77 | 34 | 37 [ 33 5122
2| 3 3 0 5 3 70 58170
3l 3 4 3 3 3 3 4 7

Fig. 3.6 4 # & 5#. Cargo Oil Tank Ballast Data
(No. 1—No. 10 Voy. 8—15—'54~8—31—'55)
Remark; 1. Dirty Ballasted Days
2. Clean
3. Number of Tank Cleaning.

] 8 7 [ 5 I3 3 2 1
1] 2! 31 o ] 40l 31 0| 3 0 oT
2 4 5 0 0 S 0 1 0 8
3 ! 2 1 [ 1 1 2 i )
| 0 0 0 oo o10 0 0 0] 4
2| 29 36 0| 4 0| 3 0 o | 36
3 3 3 | 3 | 3 1 | 3
1} 21 31 0 29 31 e 3t 0 o}
2| e 5 0 0 5 o 1 ¢ | 8
2 ! 2 ! i 1 | 2 | !

Fig. 8.7 4% &+ &,# Cargo Oil Tank Ballast Data
(Voy. No. 7~Voy. No. 10 after Dry Docking)
Remark: 1. Dirty Ballasted Days
2. Clean ” ”
3. Number of Tank Cleaning

3.2 MBS

BiEROMmY Mg Bfis & ABFa i 2l Bhio S SRR O B LT %38, v 7 LSRR
XD M OISR ¥ v 7 K FER AT A £ TOEMAN S v 7 SN O HIC 0 TR
W LEHS e\ &I B, SIS L Ui &7 R 2ok L o2 M 2 € & vl
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T O T
Al I & 5

et TCC D 2 <

CEVEMITeZ 70 2 2%, K O34T 1

IS T iy,

WAL

TS, RS

DI

/”']l/& J.r\( J\n;hé’fx;kj;kf\;o 4 770):‘ )f&:'{,‘“ud)j\c f} \)0) \_())_/

TRV 820 32 2 00 0

:‘l"u,l.lL:JL < ) y DT (/)’a)o ‘]”/{ t.:;?:!]::[':/f\([ujjJ\ i ' ‘) ’/)’)/;/)\Hl_lj(/)%)f/} (\LIU'J

BUGRT < ZEARZEli S Shli 3 % = 2 U fey PG
Z DY TR R TR T ook i T B

fil

AL

Lz 7

P R N T T S

[N

E\?’;)(/)(

-U[I l,]}[l (l/)\ (NANG

e

Z Dk

‘T/‘QI%JL ok )L)/_)f)\’—

(1) 6 5% 0
7Btk PTC . No. 1 RO M
" No.2 ........ "
” No. 101
" No. 102 ------ " KO
" No. 1001 --.--. ” ”
C2) 3% ak A%
C2)-1 ¥t B
(1) Fig 3-8 D < Pt IR AR S AL, F 00 s RERE
ButaAl RS, 10 1 MEIERR RS 5 L, 14 BIEEE Bk
PR & EAE L7z & 2 ARG I OMIRT L 72K 4L SR TERE1 % 75 n ﬁ;;_i .8
2o FEPIOIKI IR U 7o il o s i 2 20 L 72 & = A Yoo
DT 0l B EEEENICE - Tdy D7t O R E I O 2k A = < Aot 2 |
20°C L7, fmiE 0°C [ BUR N T AN
B e 5 W il it PREES
- - fif =
it I I A T € SR B VR (gl/un> (28)
PTC No 2] 0.2 0.0106 0.000331 86.3
" 0.4 0.0049 0.000153 93.7 )
6.24~ 7.7
" 1.0 0.0065 0.000203 91.6 [
e L 0 0.0773 0.002415 — |
PTC No.1/| 5.0 0.0032 0.000100 95.9
PTC No. 2| 3.0 0.0051 0.000160 93.4 | (12.10~12.24
" 5.0 9.0077 0.000241 90.0
ik PTC 100 28 Thhh, FmaiiRe s LT
PYC pifslas Urey 7003
L) AR L 7o b 2 A S 2 RS AL, T LD s TE Ly, A

|

OOk b it & g PTC 7§ it
7lo

ST A8 D7, BRI O 3 ek

ARTILY

PTC:3 i

A AT AL S

[«

T J} 57



71 I e AL =) . s
A W ot & e B far 3
o U e s o N fif =
fil L I I S T € ! AL (g/em?) (%)
PTC No.1 5.0 0.0020 0 000063 96.4
” No. 2 | 5.0 0.0029 0.000091 94.8 } 1.9~1.23
PN L 0 | 0.0559 ! 0.001749 —

(2)-2 XKERBR
Az DRI/ LI, PTC 2Rl S &70, FRNOE MUK & Pk L 7= e Hihe B
ZRI N OERER N O IR UL & IR L 720
(i) oKEAMEFEE 1m/h TR EEE Lo, 10 HESHIE L2 BLA- 0ROt
RO Y TH D7

[ER e €4 B o (98D

B g H
— i
PTC No. 101 1.5 0.0009 0.0010 94.5 90.0
» No. 102| ~# 0 0.0012 100 87.7
1.28~2.7
»  No. 1001 ” 0.0005 0 97.0 100
VAN L | 0 0.0164 0.0098 0 0

e Pk L7 BB MM 30 cm?, T 82gr OB D TH Y, WIS LA LA LR =
Rty 10.6cm?, R 12gr LD TH D,

(1) 7Pyl & th i RO 3 1 & LT py LEHpREIR ) 1 L TR IE L
Feo BOD2METOF F EREICE 20 E E T LRO2 7 AROBHEEFIYL I,

® ) . . 17 A 0B efE (ERE
B f A K| i fE
eh e il i g
¥ w | ;| eo | mm la me) | pimEes | & e | e
1 [PTCNo 101 1.5 10 | 0.9 0.005 | 90.9 | 0.00% §7.6
2 , soLon | 8T 0.0019 96.5 0.0016 92.1
3 p 1 s 20 00 0.0032 94.2 0.0015 92.6
4 |PTCNo. 102 » | 10 | 0.9 0.0028 94.9 0.0016 92.1
5 » sl os | 20 0.0024 95.6 0.0016 92.1
6 - s | on | 87 0.0019 96.5 0.0020 90.1
7 ’ s | 20 | 0.9 0.0019 96.5 0.0014 93.1
8 |PTCNo.100| » | 10 | 0.9 0.0017 96.9 0.0016 92.1
9 ’ o | s | 2.0 0.0016 97.1 0.0016 92.1
10 ’ s | e | 3 0.0007 98.7 0.0019 90.6
11 oL o |+ | 0.9 0.055 0 0.0202 0




. 2} Lo Ji 165 f‘J’ e (T’, 4]

D : e

I 2 s
ERETEALE & RN’ i ,ru;v %

g) </a (g) (%
T 5'3.0097 94.0 | 0.0022 o8
2. 0.0045 | 93.2 | 0.0079 | 888 - — | 0.0106 76.0
21 0.0083 91.5 | 0.0044 1 93.8 | 0.0307 | 73.9 | 0.0053 88.0
4 1 0.0055 96.6 | 0.0035 ' 95.0 | 0.0516 : 56.1 | 0.0064 85.5
5 0.0015 02.9 | 0.00% | 96.0 | 0.042 L 64,0 | 0.0056 87.3
6 0.0038 97.6 | 0.0041 | ea.2 | 0.030 | qas | 0.0032 92.8
7 1 0.0056 96.5 | 0.0051 | 92.8 | 0.0284 75.9 | 0.0083 81.2
8 ! 0.0012 99.3 | 0.0018 ! 98.3 | 0.0231 80.4 | 0-0023 94.8
9 ' 0.0043 97.3 | 0.0021 ©  97.0 | 0.0307 o ! 0.00 92.8
10 0.0045 97.2 | 0.0034 ! 95.2 | 0.0424 | 64.0 | 0.0052 88.2

11 1 0.1616 0 0.0706 ’ 0 0.118 | 0 ‘ 0.0442 0
B BB LA IR DRI T D § PG wmma)f{mu& et

MDA 2 L 7o

(2)-3 A ik B
PTC 7% 5B 12 2505 LU il 2 5F0 L 72,
C1) AR Eaes Jicis L7z ,,,.,0)«1%(341:5&01‘0&%@;@ 0 TH o1z,
5 i 0 o - ’ i e
4 () 1 Witnse
"PTC No. 102] 0.0064 ! 94.8 0.0572 7,, 7 a
, No.t0ot! 00050 | 95.9 0.0606 i l 5. 19~6.6
7 L : 0.1220 l oL ’J
TA DIz,
AR | R : = (;’> o 5
4 s (g) (9
PTC No. 102 o om oy 0.0017 1| o.0u
” No. 1001 : ” 0.0016 92.6 0.0694
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(O Internal Corrosion of Tankers; Corrosion; Nov. 1953 388-424 by William B Jupp----
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J.T. Crennell; Chemistry and Industry Feb. 20, 1954 p. 204~209.
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Barnard G.L. Christie, J.H. Green Blatt.
Corrosion 9, No. 8 246~249 Aug. 1953

O Cathodic Protection as applied to Royal Canadian Naval Vessels in Active Service by
K.N. Barnard; Chemistry & Industry Feb. 13, 1954 p. 172~182.
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