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3.3 HEHORAAR
3.3.1 o—9V—HBxOMR (HE1.R)
(1) Bt TofE

At AR 3R ( BAE3EEI ) 55 R ORM A LIEM T A EER . BEOBRK., REEEOWR
KERCERI N D, FICRBREAHE ORFBESBERA L ZET L0 T, BEREC ST 285
KABABHLRECKE 2ERT D2 2, HROBETHES LV ABIC L 2BEXBKL b Rk
B B L E A OMERIHCH T 2B HEE ORTEICIL T L 3 BYU TR Rvo TTRRKFEE TR
MEHRKTICET AEHEEORELRE L, EETRNEFERELBEL T b, 2:22BF0d Lic,
B—2 Y —ABRBEHAEL. RBBKPICETIHRERNFONBEFOBLEEXREL. b
TREMEEC L 2BREANMOEBR MR TLEH T, COMRLMBT I ECE £,

-2 ) —HBBOKFC S > T, BEEAEORK LR L. ORREKEHERT L. QLBRS
OWRKBEZECETREICTE . @ -2 —RAOERE T ENMOEE L +5. QEBRBOEH 5B
K356, CEiCBREL, THOHWH TABBLHE L2, NIETHFRLLTEMICKITL . B4 9
8 BCRREMAERKEBERTTCRB AN, (FH33.1~3338K) DHEHRCK:BE,
BERHERE, BT OHRMERLIET, B4 0F1 1 AL b6 7 AHOHETE 1 BER (HEHESE
B OB ICET HEMEE ORE ) % Bks L,

(2) EBOBMF X FEHEHE

#1HEROBME. BEHEERN (v =1 RERLEFE ) ¥ A, HEBEAKTE L U8B LEKD
2 TEORBET — s EMTAC LT BB,

a- $EHEEOHIE

b - REFOREHEOHIE

c- REMTEOEBEEROBE

EBOEMEEZ (F£3.3.1 )IKL 5,

%8381 HEBREMIEHESE

ES KBRS KE& m— 2 Y —HERK 1 %€ & 6%

BI& A = HAM R &E N FHBRAR #H B R
cm cm &‘&

# 4941129 - (1030) - —
1 12 6 7 120 14.0 2

2 122

[=3)
o
-2

12.0 286.0 2

Y
3}

3 5 04 1.2 12.0 380 2

4 2.2 1 8 120 50.0

=S SN

5 3.1 11

2
120 6 2.0 2
6 4.2 2

146 "12.0 740

w e

175 12.0 86.0 2
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WAKEY 7o AVF=7% y bRTMDH—2 5
Wil (EBEE) 83~4 ton/hr
Wk ER, 2 e =rE
WK RCEEBERBMLZ
o~ BEE NS A, UEHEE—F—TRBIN, FT-2NALT NI azHEKRI L,
b oo, B #* 318mm¢

(BFEHEke=28) & < 4 4 0mm
[ElE % 100~800 rpm
BEEE 1.5 ~1 2.5m/ sec
BL, B1EERCETL V5 2EEHIE3 50 rpm~400rpm (6. 25m sec ) Th b,
4) A BRI
1. EEABR (EHATKE ) 1030X350x0 3mm
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o~ EpEE
BEFRQAROBY L35,
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2 ERBOERFLI V2 ERBORAEY (£3.3.2 ). (£33 3 )ItiRkT, BH3 8 4~3.3
8 IZEEREBR T M5 AlCEE LRELR T,

#3832 2BEHNOMAK
i & %
s WW 10
VYHH ’ 5
DOP 3
ER{LE 50
MIBK 192
*voe—n 128
&t 1000
#3338 25RNORMRE
A B W m &’ mm A/FY@fE (gr)
E 1030x3850 1241
REHBHE ) 100x250 8.8 8
” @ 100X250 9.72

HBH

HIEEH + L VB FER RICE T,
1. Ko KMAOF I U OOEKEE
o. HE, KEADOHEKEE
o~ SIS HGEE . BER, ERECHBR L 100X 100mn P L, 20045 <875 =1
FORKCRE L. BE—EORETELAMME (500cc/min) ICLh 2B OBHBMIELIT2
%, BHEOBKT DWW TRFEAMEBICI VERLRET 5,
=. BEFORGEMEBOAE . HERFMBBICER LARKBR (100x100mm) &R LK. B
BRedERE L. EEMMEC L VRGHBTHIE L. ERLBICBAEAT S,
. RENTEOMEBETR . R LAKBR T U L. RENEOERSE TR tRE T4,
SR

1. BKEBE. BKEEZF 3.3 41TF T,

(5}

(6)
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&3 3 4

BARKBE - ®BKLE

K E T - 27N
A B A 3 GIL %5 " &
A 0 H O 7 5 b TRT
4 941 1.2 9 182 1.0235 400 7.8
30 117.0 17.0 1.0230 ” 220 ”
12 2 17.2 17.2 1.0240 ” 215 7.5
12 5 16.8 168 1.0215 ” 21.0 7.4
12 6 400 215 7.5 1 AR
12 7 13.0 13.0 10235 ” 225 "
1210 15.3 153 1.0235 " 223 7.4
1213 155 155 10227 ” 225 »
1218 153 153 1.0220 ” 223 ”
1219 16.0 16.0 1.0245 ” 22.0 ”
1223 155 155 1.0240 ” 215 7.7
12286 15.0 15.0 1.0237 400 210 7.8 £ 2 MIFEBKR
1228 15.3 153 1.0250 ” 21.0 7.5
504 1. 4 14.8 148 '1.0250 ” ” 7.4
L7 14.0 140 1.0285 ” ” 7.5
1.1 0 12.0 120 10245 ” ” ”
1.1 4 123 123 1.0255 ” ” ”
1.17 13.0 13.0 1.0250 ” ” ”
1.2 0 110 110 1.0250 ” ” 7.6
1.2 4 128 128 1.0280 400 » 7.5 2 3 EIRER
127 140 14.0 1.02 40 ” ” ”
30 13.0 13.0 1.0240 ” 215 7.6
2. 1 13.0 13.0 1.0250 ” ” ”
4 128 12.8 10237 ” ” ”
7 185 185 1.0205 ” ” 7.5
10 1385 1385 1.0250 ” 22.0 7.6
138 120 12.0 1.0235 ” 22.5 7.8
17 120 120 10235 350 21.0 7.5
21 118 118 10250 ” 22.0 7.8 AR
2 4 140 14.0 1.0240 ” 22.5 8.3
27 135 135 10245 ” 220 8.2
3 1 13.0 18.0 1.0240 ” ” 8.0
4 14.2 14.2 1.0235 ” ” ”
7 133 183 10223 ” ” "
10 14.0 14.0 10215 ” ” ”
13 14.0 140 1.0220 ” v ”
17 14.0 140 1.02380 ” ” ”
19 14.0 140 10225 ” ” ” & 5 AR
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# 3.8 4 Do R
AxE T ®=—2HAN
A 5| b E Bl y " &
A 0 B oo 75 b T RT :
504 324 15.0 15.0 10200 . 350 22.0 8.0
28 | 145 145 1.0225 ” " ”
4 1| 155 155 | 10225 " ” "
4 16.0 16.0 10240 ” ” 8.1
7 16.5 165 1.0215 " ” 8.0
10 170 17.0 1.0190 ” ” ”
14| 180 | 180 10200 ” 15.0 6.0
6 210 210 1.0200 ” " "
19 170 17.0 1.0205 ” 21.0 7.5 .
24| 170 17.0 1.0230 # ” ” £8 6 [E BN
26| 160 16.0 10210 ” ” ”
‘28| 180 18.0 10210 ” 24.0 8.3
5. 1| 200 20.0 10215 ” ” "
6| 192 19.2 1.0230 " ” 8.4
10| 205 20.5 10215 ” 26.0 8.8
13| 220 22.0 10205 2 23.0 8.2
17| 210 2 1.0 1.0210 ” 22.0 7.1
20 210 21.0 10195 ” 23.0 8.3
238 215 215 1.0195 ” " 23.0 8.2 28 1 EHEBRAN
B, SRS HEE

AR & BIEREXBIROR BRI LB HEEOBMREES. 3.5 RUKS.3. 2 KR T,

%385 B M E B

A HEE #2g/cmw/day

BEEHE (B) -
B & & & ) BEREABIK

7 402 450

27 228 39.0

56 138 180

8 4 158 2 6.4

110 108 3 4.2

146 14 4 5 6. 4

175 6. 6 300
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BEDHE &
£33 2 0B M &K

-~ BEROREHE
FiEABRR L BEREXBH OBV ORGFHE L BREHPHOBMKREE3 3. 6 TR,

#3836 BEPOBRTME (Cu,0 mg/ BiFE100cm)
BEHE (B) @& R B K ElEREHBRK
0 3442 33820
7 2450 3050
27 2 640 3800
56 2200 3610
8 4 2140 3770
110 2230 4010
146 2210 3780
175 1850 3650
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(a) EBYME
BELEGFzy , F-TEBICIMIL, BHERELSEBRT & I THE L B =8+ Bilg+
CHB L AR, KEEFR—A—C LI L, BEREEREHE > %o

A& = o v & BERE
& B 39 0fERU T8O
74N agH -1

7 8 OEORBENECOEMEERL Y., BHESOEELTHIE L, RERBIR L ETBHER
B OBHES CEE - BELHOBEY %3 3. 7 RUK3 3.3 CRT, (B5HK3.8.7~33.38
B8R )

3.3 7 BHESOBEL (3 rFOFHE )

BEHM &) O & & B & E15E B (% AR AR

1 121 1.3

3 190 -

4 143 8.5

8 2 8.1 121

12 325 152

18 3 8.1 100

21 325 2 3.4

25 59.7 2 2.1
L [l
N [E%E

10 20

REHM A

X333 BHBLOEERE »
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b) UM

#3.38 BHESOEE (M)

(BT o)
b & B & B & & #
BHE | BAER | 2BE | sHE | RER | 2BE
BE 4+ WH 8.5 103 111 6.0 96 101
BE BWH 160 97 113 7.0 145 152
BE12WH 193 83 102 130 93 106
BE1l16WH 350 57 92 130 135 147
BE21 Wi 4 1.9 79 120 160 56 72
BiE 25 Wi 480 59 107 250 73 97
HITE T =
%,/ﬁﬂ@&ﬁ
Ve mmem
A/CHE

HoL>CBEZ$FI%2 5 - 2 —THBIUBTL, B4 4 0 0 EEBFETHREL . BE 2
E Lk, FROBRATED 3 v 23 ABRIEEOFH ERT,

L EOERERS. 3. 4 iR T,
EAUMBEORRBEHCRELOEL S 505, QA&ERE. BEREC 7T 2 BHERERE
BRTH 5,
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3.3.2 a—ZU—RBEOBR (BL2'R)
(1) REOBHMRVERSTE
FIREBRICT R, EBb T2 FHEEs (ERLMEE BRBRIO 2/ ) AV, REEKPRE
D@IEBAPC e 2 TRHOREBE T — s e BRT L2 L0 A,
a. BB AIBHEREORIE
b. BETOREHERIEOAE
c. RIBEMTHOBEBETAOBE
HEROEWIHE %R 3 3. 91T T,

#3390 HERHEMIE

AR EE AR Gl |
50411811H 0
11/818H 1
12A25R 2
514 1A11H 4
3HA s5A 12
5 A H 2 4
(2) EHIE
3.3 1 DB)EMR Lo
3 & RBR K .
1. EEEBIR (T4 3] ) 1100Xx850Xx0 38mm
o. EESEABR (7T IK) 100Xx250X0 3mm

- gER BABHEBOEN - BTTE
gEFE W PX1+A/C(Hfby =1k ) x2 +HEBERE X 2

#£3.31 0 HEAHBHREMERK

R = # ) ERR{teR RS AR
NADD 10 10
Rz 7 10
54 R 10
il ] 50
FY 7 =g d Vet Fr AN 20
7 WW 12 12
A = 4 8 8
DOP 2 2
*vao—n 20 20

&t 100 100
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3.3.3
(1)

(2)

%38.3.11 H#HHAHRHRME

x B K mHk - cm HER LR Bk R

EEH BN 1650 450¢g 58.8¢g
*

& e R o B 250 56 g 8.5 g

B B

*  THD R OSEIHE

3.3. 1 O(5) & [k,

HEBRER

HEBRF T, EBRR THRBEOTFE,

Eﬁm6®ﬁ%$ﬁﬁf®$%&ﬁiéﬁiﬁﬁt&5Mﬁ&®ﬁ%&@§&ﬁ

8 )

B 4 7 EECHBB LA EOBERN AN, TN o BEH LOBEHEE TAT I Tk
BOEWRFEIC & > THRRETT . BERIRIC L 554 & oML R L.
AEEL, X HICRBOPBER A, SHEBOMES & BEFUERIC L 5RWEHE & OHEHE
RO EDEL N DD AWRTETEESD & 3 h s, BERR CAEIICE - THHE
HOETF 2 EWS 2R LT, BOAMES KW ERL I ERET L LT, BB, COBHES
EWREEIC L > TREBET ., —HRRKBRETT - (Bt 2B L. MEOMMKE., Aksit
ODELYHEEBKRHT L L2 BN ET 5,

N7

(a) BtABERE (€=1%)

A—1
A—2
A—3
A— 4
B—1
B—2
B—3
B —4
C

D

PI—-100
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”

v

Ay 8 —13

P T =g
A Fartdq

& ® b
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20%5H

”

10%8%F

”

20%3H
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10%a%H
50%3H
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#3312 HABBERHOMEK

A B
H H® £ C D
1 2 3 4 1 2 3 4
NABD 10| 10| 10| 10| 10} 10| 10| 10 10
£ N o2 15( 15| 10| 10| 15| 15| 10| 10} 15
54 4 150 15| 10| 10| 15| 15] 10| 10| 15
PI—100 10| 10} 20| 20
Ay 8 —13 10l 10{ 20! 20
PUZ =gl ~A Pt Hq N 10
ERLE 50
VYHH (v —EECtESE) 8 6 6 8 8 8 8 6 6 5
oy WW 8| 12 6| 12 6| 12 61 12| 12| 10
DOP 2 2 2 2 2 2 2 2 2 3
Fvo—n 18 15) 18| 15| 18| 15} 18| 15| 15| 18
AFRA Y TFRY b 18 15| 18| 15| 18| 15| 18| 15| 15| 19
gt 100(100/100{100|100{100|100 (100 (100100
#. PI—-100 7 2 A BRTE AR A& &K
£y 8 —138 ey oy PR N I
b) HBERUBER

INAIEE AR 120x150x1mm H NT SRR

KEBHE RN 100x300Xx1mnm "

®& ¥ X W/ Px1+ve=nrF+ACx4s+HtEBFER X 2

(o) 7= bMHE
HBICIZ1 0x30cm ORERAEREL 5 X1 2 cm OBHANIKRE —KSOEEET
—HE L, fIBRLE. BEEX1 0x1 0 cmr OEMRKCE » TR—%ELEFEC Lk,
INEHEKTHF O RREB KFEBREBTEAORK £~ 7RKCFRICRE L. WFAETE
BLABKER LBELICLT, BELA, TOFEIC LB L, TA/ ), 79y X ERDRBCH
ALNTE{KERICBABETAHT L2, TABKABCHRE KN 226 TORGEEES
LEERPICBE LABEICED TENZ LTk b, T ARBRHEDOEE DT WD CEHERKD
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135 | BK-0138 20 — 0 — — 0 — — 0
136 | BK—-050 10 1 4 5 - 0 — — 0
137 | BK-076 10 0 4 5 0 2 3 — 0
22 .;ﬁmtﬁ 50 %1 >.'41 >365 0 5 5 1 4
12—27 10
33 ﬁ%fkﬁ 50 ;’:61 ;363 >:65 2 5 5 1 5
J7av AN N—96 10
F (RIEEVE Y 2 F1o 2 5 5 0 5 3 0 4 5
H | Moz=fg o radtsf 2 0 1 5 5 0 5 4 0 5 5
X PIFFAEETAS5AN] 20 1 5 5 0 4 1 0 5 5
S | HARLER 55.1 1 5 5 0 5 5 1 5 5
() 1. RPOFMIR. HOKE TR LA
2. ————— BYEPNES CBEREE 2ZRERT L,
3. ZEAWXBHEOBERTHRYE T,
4. 3¥E) BRSO & B0 BRI R B THBR L %,
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Wﬁ; i A & i = 5

5 131 BEgEN| ;. |Bw | ® | ] |wm | % | ] | ®Bn | E
Ml 5 20 — 0 — — 0 — — —
M1 6 20 — 0 — 2 1 5 - 0 —
Nol 8 20 — 0 — — 0 — — -— -
] 10 — 0 — — 0 — — — —
SY-5 20 2 5 5 1 5 4 1 5 4
MC—-23820 20 — 0 — — 0 — — — —
§S—15718 20 — 0 — — 0 — — — —
£y vn8—138 20 1 2 3 — 0 — — — —_
SA—1118M 10 1 1 3 — 0 —_ — —_ _—
SF—8877 20 — 0 — — 0 — — — —
SF—9227 20 — 0 — — 0 — - — —
SF—9150 20 — 0 — — 0 — — — —
12—29 20 — 0 — — 0 — — — —
12-30 20 — 0 — — 0 — — — -
172—31 10 — 0 — — 0 —_ — — —
1Z—-35 20 — 0 - — 0 — — — —
17.—42 10 - 0 — — 0 — — — —
1Z—46 20 — 0 — — 0 — — — —
1Z—48 20 — 0 —_ — 0 — —_ — —_
17—49 20 —_— 0 — - 0 — — — —_
DSATP 20 — 0 — — 0 — — — —
BCDP 1o | — 0 — — 0 — — — —
DNTP 20 1 5 3 2 4 4 1 3 4
HCO—8 20 — 0 — — 0 — — — —
HCO-9 10 — 0 — — 0 — — — —
HC-10 10 — 0 — — 0 — — — —
borr=gbamatt [0 1 5 5 1 5 4 R - —
BK—0138 20 — 0 — — 0 — — — —
BK—050 10 — 0 - — 0 — — — —
BK—0176 10 — 0 — — 0 — — — —
il g &2 30
17—27 10 2 4 5 2 5 5 1 4 4
Gidl (&) 30
JTa9A4 N 6 1o 2 5 5 3 5 5 2 4 4

F | bivz=ngort511| 10 2 5 5 1 4 4 1 4

H | M7z=ngf ™ Fotr N 20 1 5 5 1 5 4 2 5

X | MIoFrBorts4E | 20 1 5 5 2 3 4 0

S | EERRILSH 551 1 5 2 1 5 4 1 5 4
(&) 1. RPOFMEER. BOKE TR Lo

2. ——— BPEHNEZCBETETAZFBRTL.
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(3) BETERER

$A 3 # A 6 # A

S FRE .| KB | AW | A | KEm | kEm | ke
101 M15 20 | B ¥ — — B % — -
102 N01 6 20 ” — —_— I — —
103 | Nal8 20 ” — — " — —
104 (N0l 9 10 " — — 7 p— p—
106! SY—5 20 " R & R & Y B B
110 MC—23820 20 " — — " — —
111{88—-151718 20 " — — " — —
112 #9 »18-138 20 ” Wy # | %a & ’ — —
114| SA—1118M 10 | 2552 — — 2392 — —
115| SF-88177 20 | R & — — B & — —
116 SF—-9227 20 ” —_ — n — —_
117| SF—9150 20 " — — " - —
118 .1Z—29 20 72397 — - 27927 — -
119| 1Z—30 20 | R & — — B &7 — —
120 IZ—31 10 ” — — ” . —
121| 1Z—385 20 | 2552 — — 2592 — —
123 | 1Z2—42 10 | B & — — B % — —
124 | 1Z—486 20 " — — ~ — -
126 1Z—43 20 " — — 7 — —
127 | 1Z—49 20 K — — p — —
128 | DSATP 20 " — — ; — —
129 | BCDP 10 2297 —_ — 27 97 — —
130 | DNTP 20 |2 # |Fa i B #| & 7 |%a Fa &
131 | HC—8 20 | 2552 — — 2597 — —_—
132 | HC—9 10 | B &% — — B — —
133 | HC—10 10 25920 — — 2292 — —
134 Mvz=aiBlmA |08 B | A B | &R #|a g |[Fa nom
135| BK—-018 20 ” — — " — —
13| BK—050 10 | 2522 — — 95-(9 — —
137| BK—076 10 " — — " —_ —

ERRILE 30 %
22| 1y 5g S R LN L T2 NN ®n
45 HEERLER 80 ) % w o, , %, %,

/7a%4 FN—96 10
F | Moz=mhort51 1 10 4 % " #® 0, ” #® #® o,
H | Mz by | 20 " " " " " P
X | VYT AT AN 20 " %, ®¥ " ® o, ®
S o BRL& 55.1 ” ” 1] ” " V]

(#) 1. RPOFMIFE. BOKE TR LA.

2. XA #p i Eo
3. BHREDTES CBEREE
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) HREEEAR(6»A)

BEENEH L o : ;
- 5 2 BRE~Mrr | BEA~ L | BB~ | PR
101 [ M1s5 B ¥ | B o | a5 27 » 7
102 | MNl6 " - | i . "
108 | N18 ” B F|ZRr&ER | B 53
104 | Nl " " B 33 "
106 | SY—5 " ZRER | M i "
110 | MC—23820 "
111 | SS—-15718 B # | B TR 53 "
112 £y §—18 4 4 ” 4
114 | SA-1118M 7 " R | K F
115 | SF—8877 " ” 1 ¥ Y
116 | SF—9227 " " =3 &F 4
117 | SF—9150 " g/ & ) " /-
118 | 1Z—29 e b ¥ n b | 18 ks i i
119 | 1Z-80 " “ " "
120 | 1Z2—-31 " i ] i ” 4
121 | 1Z-—385 B 33 # Y "
128 | 1Z—42 pi- | ¥ ’ ’ "
124 | 1Z—46 R | R 33 " B &
126 | I1Z—48 o oN F | oM ¥ N | o ¥
127 | I1Z—49 B 33 " ZRrREER ”
128 | DSATP " B 5 F | B T
129 | BCDP ’ " N F )| 27592
130 | DNTP " p:- ¥ | R T | R 33
131 | HC-- 8 " /- ” "
132 | HC—9 " B 32 " "
133 | HC—10 " " /g "
184 | Mrz=n@BtESHK B T | R 7| o % "
135 | BK=015s " s o~ 1L | B N F "
136 | BK—050 # B 33 " "
1379 | BK—076 ZREER | MW L i 5 AL
22 = e H N F | 8 B 7 R 33
1Z2—-27
33 ;ﬁgﬂ:ﬁﬁ R ¥ R ¥ " "
/7394 F'N—986
F RV Sy P " " - | ¥ "
H MU 7z =n8B 1 My b . " H N T Y
X MY TFAER TR TA W v " 4 £ 7
S BB ” Y B 7 "
(&) ZARHREOBR TR,
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4.18 % =%

PiEttatir 25 1 0 2 O BERBOMRE . BEST. BEHBICEEVBEKREZC. SY—5., £V
a8 —13. DNTP. V)7 2=t ER4O 4 BRI LUBERILBEMEROIZ 217,
a4 FN—9 602 BRI RFRBEEELERL Thess TOMOBHERIED % b4 > Tinke

R ERBRICL 28BRET. SA—-1118M I1Z—-29. 1Z-35. BCDP. HC—8. HC—10.
BK-050 O TBHERIC2 5 » 2 0BRE ( BEBCRAELASOTREELLI A0 THEW ) LA
AR BRREERL T, BKEOBBHAER ESEEFHL (v 8Y-5+ £~ 8-13 . DNTP.
FU 7= BREGRO 4 MRS L UERILML BAO 1227 /7244 FN—06D 2 BiEH
MRFEBES®EEERL Thik,

BRETHRR T BEERS S NG ORR TS 5 b—F OB TIHRE L 24,
HEEOMR. BEMIEDSIFTE 2 4 BRI DL TR L HORB LTS FETH -2 5 SY—5
H#XUDNTPRBEHMBEA—s—L hFROBLANED D, £ 28— 1 3HLY L Yrx=n
BHERERD 2 ERICOW TLE LM OKRET . BEMMNRR I A LD ERHER 1T HEEDRER

#1750

e BESBROER. EHAEDS > CWABBR TS ERLAE AT 22 LIT L b B EEES

R TA58A-1118M KOWTHHBEBREIT Y.

42 El1XRFBEHFHORKRER
4.2.1 By, BX

F1REEBIEN S 2 B0 O by BIERBR. BRTERR. HRECHRREEAMICHET L. B
FaUEHREG IR I h 2 s MBOMBRICOW TESHORRE TV BeMsERIh Ao, #
REFERE O 2 O EMFR T 1T o %0

4.2.2 #RPFER

(1) FHEHEH
"5 Rh 75 &) 4 BrERIEER (EES) EX %
5 KY-—5 20 b7 z=nEFR
6 KY-—-7 20 ”
18 1Z2—1 20 ”
17 1Z-8 20 "
18 12—38 20 : "
(2) ERELHER)

s B 15 &) & PhiEklERE (ER %)
S i S 40

4.2.3 #HREHDOHEMK
BlbaaFe Ly BB ENRBIE Y A — » —BIHOHEK T ERABIN 4 £ — » 23ERIT 2,
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424 2 & H

I & COH % R (u 1)

THE | HKC T EEY. FhETZLckhER
RIV—T\ T4RARIY9 5B L +9E%RI ¢ 5,

£ 01 [ | Ebrakl B 2yFT »7 40
g2 EH " ” 40
o3 E " A e F - 40
£ o4 [ | ptH2 BHH " 50

(E]) Rk ERARTS h . THARE., BREOBEABLRCET 5,

425 HBREMR

(1) HERERT
fREMEDE AR —HABCOEH~Y 0n (WELT2 0nF)

T A /

\ KRB EER 7K #3 EB J
) wxs N

——Zm——

R——

(&) HERBEETARAERZEEEZEL. 22— V57 b=— 20 bLRIC
DT TORYD-S » b 54 v0b b L HEABHEAEKE $F—45RIC
El—BKZBET L,

(2) EHEHk
(a) 1 5%K
EMOBEHECHET 2, (ZTv 22T v—%kido—5 %)
(b) 2 5%
S
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4.2.6 HRRABRBETT M

B &

#)

B % A x Hust | 4EF 2 gt X B &

X B KK B OB & | P EH 41418 [ HIE "1Z—-6 1IZ—8 Cu20
gt:*gg:.g‘gb N = 8| # F | 410238 IHI@&, 1Z—8 KY-7 Cu20
B R A|E & B #H |4 B |42 =ZEBH 1Z2—6 1Z—8 Cu20
# M K F ¥ 8B |+ HEH | 42452 NKKBH 12—6 1Z-8 Cu20
o 0T A EMB = H |/ OE | 5/6~0 ZE®HE KY—-5 KY-7 Cu20
HLSHA(DBS | Yo" 54» | B < | 5/141 IHIHAE 1Z—-6 KY-7 Cu20
¥ B AR M @ & |8 MW | 51720 [ HIKE 1Z—8 KY—7 Cu20
Mo OB B % 8 | B W | 52680 T HIME KY-5 KY—7 Cu20
MmO W H BA| A ~| 6524 BxE& 1Z—6 1Z—8 Cu20
T nw|E—PREB | < | 6/13~20 IHIE& 1Z-6 KY—-7 Cu20
b F R WTHFBEERER | P EH | 61420 B ZHE KY—5 KY—-7 Cu20
BRANIANA B o & (B < |.6/80~5 JI| EOR W 1Z-8 1Z—8 Cu20
AW W B H = H|B |15 N &R KY-5 KY-7 Cu20
it m B % E (B O~ | 1182 S RHE KY—7 KY—7 Cu20
Jarsve Va|vastvsdy | R OE | 1108 IHIME KY—5 KY—7 Gu20
& ® R|B F B @B |+ B |12084 =ZFEEHK 1Z—-8 KY-7 Cu20
®#F  h| X Errm— | B MW | 828 IHIHE KY-5 KY—7 Cu20
Pyt TRE-| Sy R4y I EH | 848 ZEEB 1Z2—8 KY-7 Cu20
Vart RYUVR| Pyt S4y B R |81 = F E B 1Z—8 KY-5 Cu20
T W B—PREHB (B N {81120 B XERE KY-5 KY—7 Cu20
£ A AL|® BB E |8 ~ | sesem 77V 1Z—6 1Z-8 Cu20
FHLBEA| K F B & |5 B 80601 EHEF 2 17—8 KY—7 Cu20
B OA(B X B M| B M (88006 =H@F ‘1Z—6 KY—7 Cu20
OB O H M E|F B | o252y AVES KY-5 KY—-7 Cu20
B R OA|IE M OB E M| 9/26~80 I HIA4L 126 1Z-8 KY—7 Cu20
X ¥ A|lBE B = H B o|10914 = H E F 1Z—-8 KY-7 Cu20
2 A5 N HiE M= H < 1101621 = HH A 1Z—6 1Z—-8 Cu20
N B —FRER K | 102126 = # X FF KY—-5 KY-7 Cu20
X & A|F A o & ~ |1 1027~81 H EMWE 12—8 KY-5 Cu20
Ao R BB = H | 1080117 H F %  1Z—8 KY-5 Cu20
S&A&xBT NN B\ K O#B P |1L17~20 HlEBEM@®F KY-5 KY—-7 Cu20
£ R AW A oK E ~ [ 1117~20 B3z KY—5 KY—5 Cu20
s T 8 |l £ & #@ ~ 1111825 = ¥ B B 1Z—-6 1Z—6 Cu20
L FAPRIE O U B | 12112 T HIMK 1Z—8 KY—-5 Cu20
|B=Z7Y7 A (WL T H B8 & ~ (121817 A L HAB KY-5 KY-7 Cu20
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oo W BRIOB BHEER . BEST. BREBRIKERYEFERZCSY -5, £U > 8-13,
DNTP. b Y7 z=niBtEAthe L CEMILSALBAD 1227« / 73 ¥4 " N-9 623 RIF & 5 HHE
EEREBEL TR, 00 LESLHIEEINALT A 8-13. b 7x=riB EEKD 2 BHEHIC
DNTRERRBREITHEHEORREEX1T S0

LA OB ERIC S MBER EHFHL 2358, BIBHREIMERTE 5 SA-1118M KD TiE. #
ML L O HRBREIT O o

B RGBT REF A EMEAEE RIBL TWAKY—-5. KY—7. 1Z—1. 1Z—6. IZ—-8D 5 B HAIC
DnTi. 38 5 BITERKARETT - %o

L H2 RFHBEROBERBRAVPIEMNEFM Lakds RES # 8 & b o> TREFAHHHRLUNE
HBEKT Lo
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5. 13 E A EEEEARS (COIPM)
WKL (Plenary Session) HFH%E

= % "
BATEHAE C. 0. B(Centre Oceanslogique de Bretagne, Sainte-Anne-du
-Portgic,) ZVvxbriEE., L 27~80. 5.1975

1. Dr- V. Romanovsky EBR:%Z)D . HE&*EL. BBEROERL T 5,
2. MASBROER
2.1 HH¥%4FLb.National Research Centre: Laboratory of Polymers and
Pigments Dokki -Cairo.Egypt (Prof N-A. Cthanem ) & Department of
Zoology, University of Hong Kong (Dr B. Lofts, Dr B-Morton>®:7
FeonwTHEES D, §1E8RX*¥Y) ~ +ZERIDPProf Ghanem OEBRBL OV TOREERLS
b RELZRICERT LA, BFCOWTHREEER L bOBWERIC I D AGYEE Lko
2.2 Dr de la Court (#7>&F)@AFE&BACcdEwFEITLIL I, Plaid corrosion in-
stitutes ZERTNBLLBEL, VAL OBMEZ oo BRE corrosioniKB@ALTE®
CHEH T LO2EYEEORLEABN 2 KRT 2L 572, SHROMEL LTRINY,
2.8 R.0.S.C.M.(EEMRERK » — »PILHM ) »B.S.R.A (X, & )ICHEINALR.0.8.
C. MK 5> TB.S.R.AM A Y=L 2 5XEORMBY A— 2 —B—MEBH LB 2L LEDN L,

3. AEWEOH®K
3.1 BWHEBRETOAHHRSES #&EDr.Gareth Jones(Portsmouth Polytechnic.
UK )
BB A4 L FRASORHHELE . REXR S - 1 BXAWICFITS2WO0D BORERK
SNTOHREE (SR141. H2ANEHE S )EDr . Jones ARBEEN A,
3.2 EXBFASS HAEDr.F.H.de la Court(T.N.O Delft, #3¥%)
MECOIPM 12 M e Tk B s~ M TFO~1 ~ FBRiE] (4 9 EESRLI41 . BEFIC
) K L b Fbh ABEHR (AFTEM ) ORRICO 2 RBIN Ao Thi TRHICHREICKK
2% > DR CKEINABBERT— 2280k, RLATORBE TR TH IO 7B %
ET50T, chi Gl o0l BICBELROLAOIC ., ~“Ar0 ¥4 X% 1 0Xx8 cm 5
15X15cm@C<KELLY -850mVE-1200mVOI<, LHEFRT YV ¢ MTT B0
4%, current density OFtERATEIC Lo <1~ M A—n, T XRF Y, HT
Ly EF 2—=AY—ALTTAMERT.N.O. Delft TRET 2. EWRTOMEME LI LT
wi, (F4EBNT 2 +7m 75 sk L THERRE. BKKDec. 4,1975. T.N.O de la
Court XRFEILTWV5S )
3.3 AF~4 v I IHBERS #M&FEDr .Mor Laboratorio Per La Corrosione,
Genova Italy
3.3.1 MEREORBMLERTIAHOEEOBEBEICH LAK 2 > AECERE LR AHE
ABRETS o CRORBHRYLHREIT - o BMARAMEBE (R EMEME. FREH,
mERNEEO2 757 ), Mr Johnsen (¥~ <=—2 ), Dr Mor (4429Y—), Dr.de
la Court (#5>#), C.R.E.O, Cnexo ({4)y Mrs Tenezakis (FY>x)
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Dr.Hargarter ( M4 Y )TH b, 3 ta—n SR r@d T 2R2AMFOHFRTH A0, P.V.
CErld+A Y MRTLETL AW L HERShA (AFEP.V.C), T¥ ba—asinid
3rRBEELAT L R 5T,

3.3 2 WAER
Dr.Mor ORI TEZRIhA KK ( laminar sublayer ):BELX I~ b —ATa
LEBEHA L. ARERA FSHBEHOREBHERTELRB L. TOERERICSMT
AHARAEMr .Johnsen ( ¥~ <—2 ), Prot.Skulikidis, Mrs Tenezakis
(¥)v» ), Mr.Callame ( 752 ), Dr.Mor (12 )=)Th3, BEIAEMZE
PHRE OFES b o

338 AFORHMMOBELS 7ECLTwaZ ik, FEFFIROHRBELARITS 5,

3.4 EEREZS PB4L&EMr.P Barrillon. Institut De Recherches De La

Construction Navale, 77X

HERHOXRROBHO —DRBMORE—- VLY Y %2Rk T2 L THHT LAV TTE 2,
RYBSEHEOC O TIHOMOBREOMREIC L b, 2 — MEFUICENHES & FThd 1 Fr,
FAFI w2, 7)) 2V 2 YORIEETHLT 5L B0D 5,

AMBIZERARTER SN ABBEAIRLBRIFR T £ BB ICEE > Thin, AR, XE. EE,
Rx—=F v, LHICARELIRRLEZD -0 B 4«REEMRLO 227 2 E£EHLNL ISR
HaNhk,

D=5 —F () A ANTREORBES TR . TOT—2CL b DX — VMEH %
HETH2O0) F— bR ENA, 1 DIF{LOMr . F,.Rox, flizHempel H®OMr .John sen
DID, Lo =T —F ¥ IV )V F=FT AP ETHVA /2 ZRBRLOERBBEIEL T2
NETWE WD DTAY ERCREAFBINS TSS9,

BAREAEOEMICET ARIFEE, MEE ~1 Va, £4F73, 2, 7Y 2v . L OBRRERH
B zREIRE I,

H
52.1 List of Hydrodynamical Institutes in Japan
5222 Influence of Low-Cycle Strain upon Corrosion of Ballast
Tanks .
52.8 Standard for the Preperation of Steel Surface Prior to
Painting.

5.2.13CO 1 PMOBBETERAER LA b0, HRO¥BEIBEFCS %, BEO7 ) 2 27
A MCRAEKLEMED Towing Velocity RBFZO0TERILSH L,

5.2.2, 5 2.3 FNSRIL 40 (HARTK ), SR139 (BAMEMBK )OIOOT 7=+
57 b THEBERARFEBRERE (77 —7, 1976 ) TEXRRINLWETS 5,

%3, Hempe | #TEARMMEE (B ), £WERE A VA LOME =2 — %+ » 21
KEOBHN B TEREBTRLTFELT LT D, MAREOREEB.S.R.A 77225 -V %
ALTwa, SR1 4 1% 23NEOBM TR > THREL THIT,

3.5 RNELHSE 4K Dr.A.B.Cobet Naval Biomedical Research Ladoratory
Calif. %
3.5.1 CuDRFERAE
COIPM 11th I h5[afTHNTwaHEAFOCu BRIEOERMAE LML,
(a) BAPICEHL THn5BCu B
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{L Antibes# 100 ppb VY oy — K- OB, FEBICE N

La Pallice# 80 ppb S\ & OB ORI DR
La Rochellef#f - 10~20ppb ANELOLBEINTWILE
£ QGenovalk 10~20ppb
# Portsmouth# 12~40ppb

X San Francisco# 4~ 68 ppb
BEHCARKZHINTWECu ORAXMIC LIV T LT LTHH51~10 ppb T3
DTAntibes®100ppb HREWHFLEVHEIRBOLF Y rrBEOBIL R T H 515
CHEE D COHEMHIBRICZ 2T LAHLDOTAF 1 LOR & BMFEHK 2V,
b) BELKY. BHEEHFOCU B
% Portsmouth#s ‘ bW )] 10~136ppm
Algae 1~ 38ppm
Animal (Mytilus edulis) 20~28ppm
X San Francisco# /8% 100ppm
BARZHO BEZ LK ABICL TREATHLLDODr .Cobe t OHHFTH 5%, 20ppm
BLEBHRES Tnd, AATORERNORU L BH SN IREED - 70
3.5.2 AHBUEHE SRERN OB ICET >BENR

SAMEEIEY HoBLE R, BIEZERETOR AOTRIEY FBE & Z 52 b Do

(1) MEERICDOW TOEREE Dr.de la - Court, Mr.Johnsen
& A —EOEBRHEED D,
(2) BB O AKEE (Human Hazards ) lcB+ 234 =

(BREBEIA T HOTHBABE LS hbo 270, BMFLTICRY 2 )
(3) HWSBRHOBEEICET sl (BUERE )

(4) SMTEEERET — 20E Mr.Smith, Mr.Cal |l ame
(5) WENBWIC T DHMetal Interaction. Mr .Smi th

SHRAEHMEAFOBM LR T 286, BRMNR 7Y v ¥ 2B 7 — 2, HHEFBHkK,
HEOEMFICAR LB 5,

BMTR 7'F — @K% (ERENTREY, SHICEOBMT — 4 2Fh i Lo +OHEB
LK BECR D,
1Rt 3wk

5.8 Study on the Toxicity of Triphenyi-Tin Compounds Osa-

mu Wada, Tokyo University

BAY AR LT A V2 BH Lo R.O.S.C.MOMr .A.Part ington 26K %
DATA%ZRH SN, BIER.O.8.C. MTHEROBHEH. V) . 7F—r@BFB, FY .7 .=
AKER MY TF =, b)) T =—a8RA FOBY LERBROBRIC O W TOREEIEM
AN EETREM LT LOBALOD, BB LOEBLEFICL TWAHRTH L0 THEALD
HENANICRE B,

3.5 2 QABEEANGOREEOHBL LT, § LERN T, BHUTOrHORBHELE
BRSO NEB S, Dr.Mor (£ ). Dr.Jones (X ) ZAEHEOAD, Liver pool
K¥EDOcceanology DEEOMALEBR LAsERIN KL,

3.6 S£PEEs E4&RMr.Relini Laboratorio per La Corrosione Genova
Italy.

—164—



36,1 Dr.Fletcheri@Non Toxic Panel CTAlgae DHRA/FREER TH L KAEE. H#
g, ¥ oy HIERCHRTS1 308 THIL Twbd, Romanovsky Kid 7Tv 4
Y7 (779 # )y M.Johnsenf@d®>~14 (1> F)TOBNrHH~Z, BEIBMLTIn
tRbhA, BE. Salinity, Clearity OV F— 142 BLBEHERSZ0L5mE1 5
mMTH 5,

3.6.2 Dr.Romanovskyl@{heT 7Y DCONTDAlIgae BEDRERNSD 5/, # #8 ZYEEH
THh, L ELOY I BH Lk,

3.6.3 M.Callame ZRFHREH 27— > 74 JREKOERT, REMARKKROFTFHIRE
Fiogs—) vy —Ff—RiE200m sec T IO, Zhidt—2HOhO X |CUILEF
50 CORKAEZBDODKZAFTHRELAL TS, 1 ppmDOCu LB 200m sec LT
200grOCuAAvEE%D, ThRbHL, 17.280kg 24hrCEL, Thiz k2 2AEMET
55, COOBEGLBFB( 50T Tlarvae 15 ) OBESL HICAEMEIERIN A
WEFRFRVBERIN TV L0 THRABEK 2 23Ha T, BREAKC., SHEOHEFMIRIC LD
HERROMELD D, BIL, BRFHREH 27— ) v 71 7OMEHARABEY T HR T2 LT
%<\ a) M THBEONE LIRS HEORR. b) KNFEH., £EWFNCHEEDOMFERC D
NTORHFR, ) [EDEBEBCHER  CAHKEREEELBEIOMR., d) BFAMA. FC Ther -
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RixEk 5.1

Interim report on the distribution of marine wood borers
along Japanese coasts,

This investigation is the co-operative work between Japan
Shipbuilding Research Association and Wood Research Institute at
Kyoto University.

Kunio Tsunoda
Wood Biology Section, Wood Research Institute,
Kyoto University, Gokasho, Uji, Kyoto, Japan

The summarized results of the investigation for the initial
three months, from May through July, 1974, are presented below.

Three test wood panels were received from each test site
every month after a month submergence in the sea,

Result P:present, A:absent

Test site Molluscan borer Crustacean borer
1.Hakodate
2.0nagawa
3.0ppama
4. Aburatsubo
5.3himizu
6.Kashikojima
T.Aioi
8.Uno
9.Miyajima

10.Sakaide

11 .Koniya

12 ,Nagasaki
13,.Shimonoseki
14 ,Maizuru
15.Noto
16.Sado

javMiavBiaciiac s e liacBie o B viis o Bis v B v B s o Ml o -
>HerddeEHerKddEdd Y

Test sites are shown in a figure,
Teredo navalis and Lyrodus pedicellatus were commonly found
along Japanese coasts. Four Bankia species were found so far: B.

campanellata, B. Johnsoni, B, bipennata. Limnoria lignorum was also

common crustacean wood borer along Japanese coasts,
The final report will be given at the meeting next year,
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2HTH  5.2.1

8)

9)

13TH COIPM MEETING WORKING GROUP ON SURFACE CONDITIONS

LIST OF HYDRODYNAMICAL INSTITUTE IN JAPAN
BY
THE SHIPBUILDING RESEARCH ASSOCIATION OF JAPAN

Ship Research Institute, Ministry of Transport
Ship Propulsion Division
Shinkawa, Mitaka, Tokyo

University of Tokyo
Dept. of Naval Architecture
Hongo, Bunkyo-ku, Tokyo

Osaka University
Dept. of Naval Architecture
Yamadaue, Suita, Osaka

Hiroshima University
Dept. of Naval Architecture
Senda-cho, Hiroshima

Kyushu University
Dept. of Naval Architecture
Hakozaki-cho, Higashi-ku, Fukuoka

The Shipbuilding Research Centre of Japan
Division of Hull Forms
Mejiro, Toshima-ku, Tokyo

Mitsubishi Heavy Industries Co., Ltd.
Nagasaki Technical Institute
Akunoura-machi, Nagasaki

Ishikawajima—Harima Heavy Industries Co., Ltd.
Research Institute

Shinnakahara-cho, Isogo-ku, Yokohama

Akashi Ship Model Basin Co., Ltd.
Kawasaki-cho, Akashi
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RHAE 5.2.2

Influence of Low-Cycle Strain upon
Corrosion of Ballast Tanks

1. Introduction

Corrosion of cargo/ballast tanks is not a new phenomenon. However,
with the increase in size of ships, tank steelwork sometimes is found
cracked or heavily corroded at points of stress concentration, and
this has become a serious problem. To cope with this phenomenon, the
Ship Bureau of the Ministry of Transportation, taking the initiative,
made a comprehensive research and development project and asked for
cooporation to the related accademic and business circles such as
shipbuilding, shipping, paint industry, etc. Accordingly, we, as one
of its project team, have been studying corrosion and its prevention
since 1972 -~ the research work will be continued for five years.
This is our preliminary report, describing an outline of corrosion on
the steelwork being subjected to low cyclic stresses, Details will
be submitted at a later date. We hope that we could present them at
the 4th International Congress on Marine Corrosion and Fouling which
will be held in France in June, 1976.

2. Experiment and results,

Figures 1 and 2 show the design of corrosion specimens and the
apparatus used, respectively. In this study, the lower parts of
specimens were fixed in the clamps provided at the bottom of the
apparatus and the tops of which were engaged in a sliding arrangement
with the upper clamps connected firmly to a drive shaft which was
attached to a reciprocating mechanism actuated by means of an
electro-motor,

The specimens were made of a hot rolled mild steel plate (0.12 % C)
which is the same material used for tank steelwork.

Prior to the experiment, thickness of each specimen was measured at
29 vpoints with a micrometer (0.3 mm dia point) and then weighed.
Upon completion of the experiment, the decrease of thickness and
weight caused by corrosion was measured in the same manner after
removal of corrosive products. The specimens were subjected to low-
cyclic bending operated two or ten times a day at several levels of
strain while being exposed alternately to a humid atmosphere and sea
water.

The studies showed: (1) the tnak steelwork would become very
heavily corroded in a long period of time if the stresses were below
the elastic limit of the tank steel; (2) the cyclic strain would
cause localized disruption of surface oxide film so that corrosion
pits could be produced.
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corrosion amount (mm)

corrosion rate (mm/Yr)

APPENDIX

strain (%)

time (day)

Fig. A Corrosion of specimens under conditions of repeated strain

1.5

1.0t

X after 6 months
x
b ¢
° 8
o
after 3 months
1 11 1 X 1 { I L )
: 1/ :
0 0.1 0.2 0.4 0.8 1.01.4 2,0
strain rate (%)
Fig. B Corrosion rate of specimens at vaious strain values
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B 5.2.3

Standard for the Preparation of
Steel Surface Prior to Painting |

PREFACE

The effective life of a coating of anti-corrosive paint applied to
a steel surface is to a very large extent dependent on how
thoroughly the surface has been prepared prior to painting, in
addition to painted film thickness.,

Surface preparation consists of primary surface preparation which
aims to remove mill scale, rust and foreign matter from steel
surface prior to application of a shop primer and of secondary
surface preparation which aims to remove rust and foreign matter, if
any, from steel surface coated with a shop primer prior to applica-
tion of an anti-corrosive paint,

As the standards of the primary surface preparation, SIS 05 59 00
and SSPC-Vis 1, etc, are generally used.

It is also important to establish a systematic standardization of the
secondary surface preparation prior to protective painting at this
time when shop primer painting is so widely applied in the process of
hull construction. This Standard has been prepared by the 139th
Research Section of the Japan Shipbuilding Research Association. It
mainly deals with the secondary surface preparation of steel.

SCOFPE
As primary surface preparation this Standard refers to:

surfaces of hot-rolled steel in two different rusted grades (JA, JB)

the same surfaces prepared to three grades of surface quality (Shl,
Sh2, Sh3) by shot-blasting

the same surfaces prepared to three grades of surface quality (Sdl,
Sd2, Sd3) by sand-blasting

" the same surfaces in two different rusted grades (ShO, Sd0) prior to
shot-blasting and sand-blasting

As secondary surface preparation this Standard refers to:

Surface of steel coated with each of shop primers (wash primer: W,
organic zinc shop primer: Z, inorganic zinc shop primer: I) after the
primary surface preparation in five different rusted/@amaged grades
(HO, A0, FO, DO, RO) due to welding, burning, weathering, etc.
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the same surfaces prepared to three grades of surface quality (Ss,
Sd2, Sd3) by sand-blasting

the same surfaces prepared to three grades of surface quality (Pt1,
Pt2, Pt3) by power tool

As treatment methods for secondary surface preparation this Standard
refers to:

sand-blast cleaning for preparation grades (Sd2, Sd3)
sweep sand-blast cleaning for preparation grade (Ss)
disc-sander cleaning for preparation grades (FPtl, FPt2, FPt3)

wire-brushing/disc-sander cleaning for preparation grades (HPt2,
HPt3 A Pt3)

wire-brushing cleaning for other preparation grades by power tool

The standardized rust and preparation grades are defined by colour
prints and their arrangement are as follows.

1. Surface Conditions of Steel prior to Surface Preparation

Page
JA JB 1
2. Grades of Primary Surface Preparation
Page
JA ShO JA Shl JA Sh2 JA Sh3 2-3
JB ShoO JB Shl JB Sh2 JB Sh3 4-5
JA SdO JA Sdl JA Sd2 JA Sd3 6-7
JB 8dO JB Sdl JB Sd2 JB 8Sd3 8-9
3. BSurface conditions of Steel coated with Shop Primer
" Pages
WO Z0 IO 10-11
4. Grades of Secondary Surface Preparation
Pages
WO WHO WHPtl WHPt2 WHPt3 WHSd2 12-14
WO WAO WAPtl WAPt2 WAPt3 WASd?2 15-17
WO WFO WFPtl WFPt2 WFPt3 WFSd2 18-20
WO WRO WRPtl WRPt2 WRSs 21-23
Z0 ZHO ZHPt1l ZHPt2 ZHPt3 ZHSd?2 24-26
20 ZA0 ZAPtl ZAPt2 ZAPt3 ZASd2 27-29
Z0 ZFO ZFPtl ZFPt2 ZFPt3 ZFSd2 30-32
Z0 7ZDO ZDPtl 7ZDPt2 ZDSs 33-35
70 ZRO ZRPt1 ZRPt2 ZRSs 36-38
I6 TIHO IHPt3 TIHSd3 : 39-40
I0 TAO IAPt3 TASd3 41-42
10 1IFO IFPt3 IFSd3 43-44
I0 1Ibo IDPt3 1IDSs IDSd3 45-47
I0 1IRO IRSs 48-49
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JA

Sh

WNhHONRHHTIOHS TOHNZ

Steel covered with mill scale

Steel (JA) exposed to weather about one and a half
months

Shop blast cleaning

Sand blast cleaning

Wash primer

Organic zinc rich primer

Inorganic zinc rich primer

Shop primed steel surface in way of hand welding

Shop primed steel surface in way of automatic welding
Shop primed steel surface in way of gas burning

Shop primed steel surface having white zinc salt

Shop primed steel surface having rust in the form of spots
Power tool cleaning

Sweep sand blast cleaning

Non surface preparation

Surface preparation of low grade

Surface preparation of mid grade

Surface preparation of high grade

Surface Conditions of Steel prior to Surface Preparation

JA

JB

Grades

ShO:
Shil:

Sh2:

Sh3:

SdO:

Sdl:

Sd2:

Sd3:

Steel surface covered with mill scale and with 1little if
any rust

Steel surface (JA) exposed to weather about one and a half
months., (The surface is covered with red rust, but there
remains mill scale without pitting underneath the red rust.)

of Primary Surface Preparation

Surface prior to blast cleaning of steel shots

Surface prepared by high blast cleaning of steel shots.

Loose mill scale, rust and foreign matter are removed.

Surface prepared by thorough blast cleaning of steel shots.
Almost mill scale, rust and foreign matter are removed.
Surface prepared by very thorough blast cleaning of steel
shots. Mill scale, rust and foreign matter are removed to the
extent that the surface has an uniform metallic sheen,

Surface prior to blast cleaning of slug sands or grids

Surface prepared by high blast cleaning of slug sands or
grids., Loose mill scale, rust and foreign matter are removed.
Surface prepared by thorough blast cleaning of slug sands or
grids, Almost mill scale, rust and foreign matter are
removed.

Surface prepared by very thorough blast cleaning of slug sands
or grids, Mill scale, rust and foreign matter are removed to
the extent that the surface has an uniform metallic sheen,

Surface Conditions of Steel coated with Shop Primer

WO

Surface coated with shop primer (W) on JASh2
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20 : Surface coated with shop primer (Z) on JASh2
I0 : Surface coated with shop primer (I) on JASh2

Surface Conditions of Steel prior to Secondary Surface Preparation

HO : Surface of steel coated with shop primer (W,Z,I) which is
exposed to weather about one and a half months after hand
welding

AO : Surface of a steel coated with shop primer (W,Z,I) which is
exposed to weather about one and a half months after auto-
matic welding.

FO : Surface of a steel ccated with shop primer (W,Z,I) which is
exposed to weather after gas burning and water cooling for
removing strain of the steel

DO : Surface of a steel coated with shop primer (Z,I) on which
white zinc salt generates

RO : Surface of a steel coated with shop primer (W,Z,I) on which
little rusts in the form of spots are visible because of
exposure to weather

Grades of Secondary Surface Preparation

Ptl : Surface prepared by wire brushing for the surface conditions
(H, A, D, R) and by dix sander for the surface condition (F).
Loose rust and foreign matter are removed.

Pt2 : Surface prepared by wire brushing for the surface conditions
(A, D, R), by wire brushing and disc sander for the surface
condition (H), and by disc sander for the surface condition
(F). Almost all rust and foreign matter are removed.

Pt3 : Surface prepared by wire brushing and disc sander for the

surface conditions (H,A) and by disc sander for the surface

condition (F). Rust and foreign matter are removed to the
extent that the surface has an uniform metallic sheen,

Surface prepared by light blast cleaning of slug sands or

grids. (Shop primer with the little trace of rust is

noticeable),

Sd2 : Same surface as the grade (Sd2) of the primary surface
preparation.

Sd3 : Same surface as the grade (Sd3) of the primary surface pre-
paration, '

Ss
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RHXM 53

STUDY ON THE TOXICITY OF TRIPHENYL-TIN COMPOUNDS

0SAMU WADA, TETSU ONO AND MASARU NAGAHASHI
DEPARTMENT OF HYGIENE AND PREVENTIVE MEDICINE

FACULTY OF MEDICINE, UNIVERSITY OF TOKYO
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Triphenyl-tin compounds and antifouling paints containing them were
examined regarding an acute oral toxicity (for mice), an acute
percutaneous toxicity (for mice, guinea pigs and rabbits) and a patch
test (for men). These toxicities were compared with those of cuprous
oxide,

1. Chemicals and paints tested:

1-1. Triphenyl—tin compounds
Sn % (as metal)

A. Triphenyl-tin-versatate 22.5
B. Triphenyl-tin-dimethyldithiocarbamate 25.4
C. Bis(triphenyl-tin) dibromosuccinate 24,3
D. Triphenyl-tin-monochloroacetate 27.0
E. Triphenyl-tin-nicotinate 25,2
F. Triphenyl-tin fluoride 38,0
G. Cuprous oxide 89.0 (as copper)
1-2. Anti-fouling paints’
Sn %
a-1l, Vinyl type AF containing A (20 %) 4.5
b-1. " B 5.1
c-1. " C 4.8
d-1. " D 5.5
e-1, " E 5.0
£-1. " F 6.2
g-1. " G (50 %) 44.5 (as copper)
a-2 Chlorinated rubber type AF
’ containing (20 %) A 4.6
b-2 " B 5.1
c-2 " C 4.8
d-2 " D 5.4
e-2 " E 5.0
f-2 " F 6.7
g-2 " G (30 %) 26.7 (as copper)
2, Methods

2-1. Acute oral toxicity (Triphenyl-tin compounds A-F)
Male mice of D-D strain weighing 18-21 g were used. A Group
of ten mice was used for each dosis.
A given chemical was homogenously suspended in a small amount
of salad oil and administered by oro-gastric tubing (0.2 ml/
20 g body weight)
LD50 was calculated by counting dead animals after 48 hours.
2-2. Acute percutaneous toxicity (14 kinds of paints)
Animals; Three kinds of animals, that is, a group of ten male
mice of D-D strain, a group of three young male guinea pigs,
250 g in weight, and a group of three young rabbits, 2,000 ¢
in weight, were used for each sample.
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Method of application ; Each sample was applied at the center
of the backs of animals two days after they were shaved,
each in a circle, about 2 c¢m in diameter, by a brush.
Periods of observation;
Mice ; Three days and 17 days
Guinea pigs ; Three days
Rabbits ; Three days

Item of the test ;

1) Observations on the skin during the examination period
and pathological and histological observations on the
sample—-painted part of the skin.

2) Changes of the body weight and clinical observations
during 17 days-examination for mic,

2-3, Patch test (compounds A-G)
Subjects ; Thirty-three healthy adults of 20 - 39 years old
(17 men and 16 women).

Method; A standard method using adhesive plasters for patch
test was adopted. Each sample was suspended in vegetable oil
(0.1%, w/w) and applied. The plasters were removed 48 hours
after they had been applied and judgement was made one hour
after removement.

3. Results and Comments

3-1, Acute oral toxicity (LDSO)

LD for each chemicals (mice) is shown in Table 3-1.

50
Table 3-1. LD50 of mice for triphenyl-tin compounds
Chemicals LDs0 (mg/kg),
48 hours
A, Triphenyl-tin-versatate 225
B. Triphenyl-tin-dimethyldithiocarbamate 731
C. Bis (tripheny-tin)-2, 2-cibromoacetate 719
D. Triphenyl-tin-monochloroacetate 203
E. Triphenyl-tin-nicotinate 350
F. Triphenyl-tin-fluoride 486
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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.
A temporary slight restraint of weight increase was
observed in some of the triphenyl-tin compound-treated
groups as compared with the control group (cuprious oxide-
treated). In a few days, however, the restraint dis-
appeared and all the groups showed a normal growth curve.
There was nothing abnormal in the animal's movements and
nothing particularly abnormal was observed by neurological
examination, etc,
None of the animals died.

3-2-2 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, but they disappeared in 17 days.
but they disappeared in 17 days.
In the groups in which depilation and thickening were
observed, slight reddening of the affected skin appeared
from the second day on, but it did not advance to obvious
inflamation or ulceration.
Nothing abnormal was oberved on the 17th day observation,
even for the groups which showed depilation, thickening
and reddening of the skin at the early stage of the
examination,
Slight swelling of the basal cells, and slight keratini-
zation and proliferation of epidermis cutis were
pathologically observed in almost all the groups including
the control group, but inflammatory changes such as
infiltration of leukocytes and edema were almost not found.
All the reactions observed such as keratinization and
proliferation of the epidermis were considered as the skin's
defence reaction against foreign substances. Furthermore,
it should be noted that these reactions were only
temporary and conditions of skin lesions such as ulceration
and necrosis were not observed.

3-2-3 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 five mice

Fig. 3-2-1.
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Table 3-2-3, Results of patch test of triphenyl-tin compounds for
men (judged after 48 hours).

. Allergic Sample tested
Subjects  Sex  Age histofy A BCDTETF G
1 M 39 - - - . - - - -
2 M 37 - - - - - - - -
3 M 37 - - - - - - - -
4 M 35 - - - - - - - -
5 M 30 - - - - - - - -
6 M 27 - .
7 M 26 - - - - - - - -
8 M 25 - - - - - - - -
9 M 25 - - - - - - - -
10 M 25 - - - - - - - -
11 M 25 - - - - - - - -
12 M 23 - - - = - - - -
12 M 22 - - - - - - - -
14 M 22 - .
15 M 22 - T - = - - - -
16 M 22 - - - - - - - -
17 M 21 - - - - - - - -
13 F 29 - - - - - - - -
16 F 29 - - - - - - - -
20 F 28 - - - - - - - -
21 F 27 - - - - - - - -
22 F 27 - - - - - - - -
23 F 26 - - - - - - - -
24 F 25 - - - - - - - -
25 F 25 - - - - - - - -
26 F 25 - - - = - - - -
27 F 24 - - - - - - - -
28 F 24 - - - - - - - -
29 F 23 - - - - - - - -
30 F 22 - - - - - - - -
31 F 20 - - = - - - - -
32 F 20 - .
33 F 20 - - - - - - - -

;3 no reaction
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