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1. Non-Oxidizing Mineral Aczds
Hydrochloric Acid
Hydrofluoric Acid
Hydrofluorosilicic Acid
Phosphoric Acid
2. Sulfuric Acids
Spent Sulfuric Acid
Sulfuric Acid (98% or less)
3. Nitric Acid
Nitric Acid (70% or less)
4. Organic Acids
Acetic Acid
Acrylic Acid (inhibited)
Butyric Acid
Cashew Nut Shell Oil (untreated)
Dichloropropionic Acid, 2,2-
Dimethyloctanoic Acid, 2,2-
Ethylhexoic Acid, 2-
Formic Acid
Heptanoic Acid (n-)
Methacrylic Acid
Napthenic Acid
Oleic Acid ’
Propionic Acid
Stearic Acid
5. Caustics
Caustic Potash Solution
Caustic Soda Solution
Cresylate Spent Caustic Solution
Sodium Borohydride Solution (15%
less)
Sodium Hydroxide Solution
Sodium Carbonate Solutions
Sodium Cyanide Solution (30% or less)
N Scidlum Hydrosulﬁde Solution (45%
ess)
Sodium Hypochlorite Solution (15%
less) .
6. Ammonia
Ammonia, Anhydrous

or

or

or

8.

& % B

Ammonium Hydroxide (28% or less)
Ammonium Nitrate, Urea, Water Solu-
tions (containing Ammoma)

. Aliphatic Amines

Butylamine

Cyclohexylamine

Dibutylamine

Diethylamine

Diethylenetriamine
Diisopropylamine

Dimethylamine
Dimethylcyclohexylamine
Di-n-propylamine ‘
Dipropylamine !
Dodecylamine, Tetradecylamine Mlxture
Ethylamine

Ethylbutylamine (n-)
Ethylenediamine

Ethyl Hexylamine
Hexamethyleneimine

Methylamine

Methylamine Solutions

Morpholine }

Polyethylene Polyamines
Propylamine
Tetraethylenepentamine
Triethylamine

Triethylenetetramine

Alkanolamines

(2:Aminoethoxy) Ethanol, 2-
Aminoethylethanolamine
Diethanolamine
Diethylethanolamine
Diisopropanolamine

‘Dimethylethanolamine

Ethanolamine |
Propanoclamine
Triethanolamine

. Aromatic Amines

Aniline-

Ethyl-6- Methyl-n-( l Methyl 2- Methoxy
Ethyl) Aniline, 2

Methyl-6-Ethyl Anilme. 2-

Methyl Pyridine, 2

Methyl Pyridine, 3 .

Methyl Pyrrolidone (N-) -




Pyridine
2-Methyl-5-Ethylpyridine
Toluenediamine
Toluidine (ortho-)
10. Amides
Acrylamide Solution
Dimethyl Acetamide
Dimethylformamide
Octadecenoamide (Oleamide)
11. Organic Anhydrides
Acetic Anhydride
Maleic Anhydride
Phthalic Anhydride
Propionic Anhydride
12. Isocyanates
Diphenylmethane Diisocyanate
Polyphenyl Polymethyleneisocyanate
Toluene Dilsocyanate
13. Vinyl Acetate
Vinyl Acetate (inhibited)
Vinyl Neodecanate
14. Acrylates
Butyl Acrylate (inhibited)
Butyl Methacrylate, Decyl Methacrylate.
Cetyl Eicosyl Methacrylate Mixture
Butyl Methacrylate (inhibited)
Decyl Acrylate (inhibited)
Dodecyl Pentadecyl Methacrylate
Ethyl Acrylate (inhibited)
2-Ethylexyl Acrylate (mhiblted)
Ethyl Methacrylate (inhibited)
Methyl Acrylate (inhibited)
Methyl Methacrylate (inhibited)
15. Substituted Allyls
Acrylonitrile (inhibited)
Allyl Alcohol
Allyl Chloride
Dichlorepropane/1 3-chhloropropene
Mixture
1.3-Dichloropropene
16. Alkylene Oxides
Propylene Oxide
Butylene Oxide
17. Epichlorohydrin
Epichlorohydrin
18. Ketones
Acetone
Acetophenone -
Butyl Heptyl Ketone (iso-)
Camphor Oil
Cyclohexanone
Diisobutyl Ketone
Epoxy Resin
Isophorone
Mesityl Oxide
Methyl iso-Amyl Ketone
MQt,h'yl Ethyl Ketone
Méthyl Heptyl Ketone
Méthyl Isobutyl Ketone
19. Aldehydes
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Acetaldehyde
Acrolein (inhibited)
Butyraldhyde
Crotonaldehyde
Decaldhyde
Ethylhexaldehyde
2-Ethyl-3-Propyl Acrolein
Formaldehyde
Formaldehyde, Methanol Mixtures
Furfural -
Glutaraldehyde Solution
Glyoxal Solution
Methylbutyraldehyde
Methylorlureas (20% free Formaldehyde)
Octyl Adlehyde
Pentyl Adlehyde
Propionaldehyde
Valeraldehyde

20. Alcohols, Glycols
Alcohol Diisobutyl Carbinol
Alcohols (Mixed)
Behenyl Alcohol
Amyl Alcohol
Butyl Alcohol
1,3-Butylene Glycol
Choline Chloride Solutions
Cyclohexanol
Decyl Alcohol
Diacetone .
Dimethylpropane-1-3-Diol, 2,2-
Dodecanol
Ethanol
Ethoxylated Alcohols C,;-C;s
Ethyl Alcohol
Ethylbutanol
Ethylene Chlorohydrin
Ethylene Cyanohydrin
Ethylene Glycol
2-Ethyl Hexanol
Furfuryl Alcohol
Glycerin
Hexanol
Hexylene Glycol
Methanol
Methyl Alcohol
Methylamyl Alcohol
Methyl-2-Hydroxy-3-Butyne, 2-
Methylisobutyl Carbinol
Octyl Alcohol
Nonyl Alcohol
Pentadecanol
Propyl Alcohol
Propylene Glycol
Sorbitol
Tallow Fatty Alcohol
Tetradecanol
Tridecanol
Undecanol

21. Phenols and Cresols
Carbolic Oil
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Creosote, Coal Tar
Cresols
Cresylic Acid
Dichlorophenol, 2,4-
Nonyl Phenol
Phenol
22. Caprolactam Solution
Caprolactam Solution
23-29. Unassigned
30. Olefins
Butadiene (inhibited)
Butene
Butylene
Cyclopentadiene Polymers
Cyclopentadiene, Styrene, Benzene Mix-
ture
Decene
Dicyclopentadiene
Diisobutylene
Dipentene
Dodecene
Ethylene
Ethylidene Norbornene
Heptene, 1-
Hexene
Isoprene (inhibited)
Methyl Acetylene, Propadiene Mlxture
(stabilized) B
(alpha-) Methyl Styrene (inhlbited)
Nonene
Octadecene-1
Octene
Pentadiene, 1,3-
Pentene
Pinene o ‘
Polybutene - o
Polypropylene
Propylene
Propylene Butylene Polymer
Propylene Tetramer
Styrene (inhibited)
Vinyl Toluene (inhibited)
Tetradecene
Tridecene
Tripropylene
Turpentine
Undecene
31. Paraffins
Butane
Cycloaliphatic Resins
Cyclohexane
Decane
Dodecane
Ethane
Heptane -
Hexane
Methane
Nonane
Octane
Pentane

Propane

32. Aromatic Hydrocarbons

Benzene

Benzene, Toluene, Xylene (crude)
Cumene

Cymene

Decylbenzene
Diethylbenzene
Diisopropyl Benzene
Diisopropyl Napthalene
Dodecylbenzene
Ethylbenzene

Methyl Naphthalene
Naphthalene
Pseudocumene (1,2 4-Tnmethylbenzene)
Tetradecylbenzene ‘
Tetrahydronaphthalene
Toluene

Tridecylbenzene
Triethylbenzene:
Trimethy] Benzene, 1,2 4-
Undecylbenzene

Xylene

33. Misc.. Hydrocarbon Mutures

Asphalt = _ y

Asphalt, Blending Stocks i

Carbon Black Base . ,

Diphenyl- Diphenyl Oxnde ’

Distillates - /

Fatty Acid'Amides . .

Gas Oil, Cracked -

Gasoline Blending Stocks

Gasolines

Glycols, Resins, and Solvents Mlxture

Herbicide (C,:H.,NO.,C1)

Jet Fuels

Kerosene

Magnesium Nonyl Phenol Sulfide

Maleic Anhydride Copolymor

Mineral Spirits

Naphtha

Naphtha, Cracking Fraction .

N@}l)htha. Varnish Makers' ‘and Palnters
5%)

Nonyl Phenol Sulfide

OQils, Aliphatic

Oils, Clarified

Oils, Coal ’ -

Oils, Crude o

Oils, Diesel o

Oils, Fuel (No. 1 through No. 6) ;' '

Qils, Miscellaneous o

Oils, Residual

Oils, Road .

Oils, Transformer - s

0ils, White (Mineral). - . -

Petrolatum ‘ .

Petroleum Naphtha R

34. Esters

— 54 —



Acetyl Tributyl Citrate
Alkyl Phthalates (n-)
Amyl Acetate
Amyl Tallate
Butyl Acetate
Butyl Benzyl Phthalate
Castor Oil
Coconut Oil
Cottonseed Oil
Dibutyl Phthalate
Diethylene Glycol Monobutyl Ether Ace-
tate
Diethyl Sulfate
Diheptyl Phthalate
Diisodecyl Phthalate
Diisononyl Phthalate
Diisooctyl Phthalate
Dimethyl Phthalate
Dimethyl Polysiloxane
Dinonyl Phthalate
Dioctyl Phthalate
Dipropylene Glycol Dibenzoate
Diundecyl Phthalate
Ethyl Acetate
Ethylene Glycol Monobutyl Ether Acetate
Ethylene Glycol Monoethyl Ether Acetate
Ethylhexyl Tallate
Fish Oil
Glyceryl Triacetate
Glycidyl Ester of Varsatic Acid
Glycol Diacetate
Lard
.Methyl Ace .ute
Methyl Acetonacetate
Methyl Amyl Acetate
Octyl Epoxy Tallate
Oils, Edible, Babassu
Oils, Edible, Coconut, Methyl Ester
Oils, Edible, Corn
Oils, Edible, Cotton Seed Fatty Acid
Oils, Edible, Rapeseed
Oils, Edible, Rice Bran
Oils, Edible, Sunflower Seed
Oils, Oiticia
Qils, Seal
Oils, Soapstack
Oils, Tung
Olive Oil
Palm Oil
Peanut Oil
Propyl Acetate
Safflower Oil
Sodium Dimethyl Naphthalene Sulfonate,
Aq. Solution
Soybean Oil
Oil, Fatty Acid
T low
Tallow Fatty Acid
Triarylphosphate
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Tributyl Phosphate
Tridecane
Triethyl Phosphate
Triisooctyl Trimellitate )
Trimethyl Pentanediol-1-3-Diisobutyrate,
2,2,4-
Trimethyl-3-Pertanol-1-Isobutyrate, 2,2,4-
Tucum Qil
Vegetable Oil
Vinyl Acetate, Fumarate Copolymer
35. Vinyl Halides
Vinyl Chloride (mhlblted)
Vinylidene Chloride (inhibited)
36. Halogenated Hydrocarbons
Carbon Tetrachloride
Chlorobenzene
Chloredifluoromethane (mono-)
Chloroform -
Chlorotoluene (m-, o-, p-)
Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
Dichloroisopropyl Ether
Dichloromethane
1,1-Dichloropropane -
1,2-Dichloropropane
Ethyl Chloride ‘
Ethylene Dibromide
Ethylene Dichloride
Methyl Bromide
Methyl Chloride
Pentachloroethane
Perchloroethylene
1,1,2,2-Tetrachloroethane
1,2,4-Trichlorobenzene
Trichloroethane, 1,1,1- ,
Trichloroethylene
Trichloro-1-2-2-Trifluoroethane, 1,1,2-
31. Nitriles
Acetonitrile
Adiponitrile
Pentenenitrile (crude), 3-
Propionitrile
Tallow Nitrile
38. Carbon Disulfide
39. Sulfolane
40. Glycol Ethers
Diethylene Glycol
Diethylene Glycol Monobutyl Ether
Diethylene Glycol Monethy! Ether
Diethylene Glycol Monomethyl Ether
Diethylene Glycol Monophenyl Ether
Dipropylene Glycol
Ethoxy Triglycol
Ethylene Glycol Monobutyl Ether
Ethylene Glycol Monoethyl Ether
Ethylene Glycol Monoisoepropyl Ether
Ethylene Glycol Monomethyl Ether
Ethylene Glycol Phenyl Ether
Methoxy Triglycol
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Nonylphenol, Ethoxylated
Oils, Edible, Soybean (epoxidized)
Polyethylene Glycols '
Polypropylene Glycols .
Polypropylene Glycol Methyl Ether
Soybean Oil, Epoxidized
Tetraethylene ‘Glycol
Triethylene Glycol
Triethylene Glycol Butyl Ether Mlxture
Triethylene Glycol Ether Mixture
Tripropylene Glycol
41. Ethers
Butyl Ether
Dichloroethylether
Diglycidyl Ether of Bisphenol A
1,4-Dioxane
Ethyl Ether
Methyl Formal (Dlmethyl Formal)
Methyl tert-Butyl Ether '
Propyl Ether
Tetrahydrofuran
42. Nitrocompounds
(mono-) Nitrobenzene
Nitrochlorobenzene, ortho-
1- or 2-Nitropropane
Nitrotoluene
43. Miscellaneous Water Solutzons e
Ammonium Nitrate, Urea, Water Solu-
tions (not containing Ammonia) :
Ammonium Polyphosphate
Ammonium Sulfate Solution (20% or less)
Calcium Bromide Solution
Calcium Chloride Solutions
Corn Syrup .
Dextrose Solution
Diammonium Salt of Zlnc Ethylene Dia-
mine Tetraacetic Acid Solution
Dodecyl Diphenyl Oxide Disulfonate So-
lution
Kaolin Clay Slurry
Latex Solutions
Lignin Liquor (Calcium ngno-Sulfonate,
Water Solution) .
Polyvinylbenzyltrimethyl Ammonium
Chloride Solution , -
Sewage Sludge B
Sodium Polyacrylate Solution
Sodium Silicate Solution
Tetrasodium Salt of EDTA Solution
Zinc Bromide, Calcium Bromide Solution
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Butyl Alcohol.
Diacetone Alcohol.
Diethylene Glycol.
Diethylene Glycol,
Ethylene Glycol
mixture.
Ethylene Glycol
(pure).
Ethyl Alcohol.
Ethyl Hexanol
“(Octyl Alcohal).
Methyl Alcohol.
Propy! Alcohol.
Propyl Alcohol,
Water\ mixture .
| Propyle e Glycol.
Ethyl I;}exanol.
Isophofone.
Propyl Alcohol.
Creosote .
Propylene Glycol.
Methyl Ethyl Ketone.
Choice White Greace.
Triethanolamine.
Tall Oil Fatty Acid.

RIS v— 708 E

Caustic soda ,50 %or less

Ethylene Diamine

Sulfuric Acid, 98% or less
Acrylonitrile
Dodecy! and Tetradecylamine

mixture
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Chemicals: A
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CHEMICAL REACTIVITY TEST DATA

Synonyms:

Formula:

_ Description of Products:

Manufacturer

Sample Source

Compos‘iu'on {by weight %}

Inhibitors or Stabilizers

Deviations from Prascribed Method

{including special equipment)

Step Number 1

Products miscible?

Gases evolved?

Other Observations:

Step Number 2

A/B Ratio:
lnitial__‘l‘cmperatura
Maximum AT ‘
Time to reach Max. Temp.
Products miscible?

Gases evolved?

Other Observations

Size of Dewar Flask {insida measurements}: Width

Step Number 3

A/B Ratio

Oil Bath Temperawra
Maximum AT -

Time to reach Max. Temp.

. Gases evolved?

Other Observations

Data of Tes:

2/18

10/10

18/2

~mm
10

1

Height

mm

Submitting Organization:

Test Data Approved By:

I
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o Webster’s New World Dictionary{1970)1 %Y %o
tugboat I Astrurdily built,

designed for towing or pushing ships,
etco

(e Fdrs)
o Encyclopedia Britanica, (1974) A F Y R¢
tugboat : Small, powerful craft designed

powerful boat

to perform a variety of functions, especi-

ally to tow or push barges and large ships.

Tugs are still considerd indispe-
nsable in berthing large ships. Oceangoing
tugs are used for salvage missions.

o Encyclopedia Americana, (1978) 7# Y#.
Tugboat and Towboat :
small ,

A tugboat is a
powerful craft that tows large oce-
angoing vessels in the harbors of the wor-
1d. A towboat is a type of pushing boat,
such as the ones commonly used on the Mi-
ssissippi,

Ohio, Columbia, and Sacramen-
to river systems.
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L THHURESIIRD & 5 B AITIE 7 i3/t o DR
LBBDT, 2hERDAERMY HRE-2BTH5B, T
€ Tao lIBHRDYIR DB 2 B EDOHRAMTH 5o
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- heefer -
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410 BEHRE

HEAOHKERITIZ, & (Piping ), ##38 (Valves),
Z L% (Strainer) 8 XU~y & —5i (Headers) %
5.7, o BERBIUBSBNEIC, BEHBLU
Eh#HDE 4 — 050 Ff1i) S h, BEER OB &I,
HEBERHREORMNE LY, FRICETNIBHRA
PERAFZICE T, ZTDFHEEITIE >TSS,

WHEMNORERIE, EROMRREL S, SEMS
EFRIicHDPN B, RICR2TEHEE 40 °C, RREBE
- 35CLd 3¢, 2NFhOBEERINL-TWBES
2, 1476kg /chg B £ TF03215kechg THY, Hig,
REBEHS - 41CUTE LB L, BEREUEHERI, K
SELY DECHERETHERESNZT LTS,

FhlntE, ThoDEERICBEDEHKRIELK
BETHEHMN, RER TS, ERER—-5E5 580

°C, BHE B ~BEESF - #0940 °C,BEERI T, — 35 CO*
REFICETRIIBEN S,

FEAELTIE, 2hoDl LR, BtOEEEZE
BT A0ENSBHY THEH, A TIRRIICERE
&, B~3z,

4:10- 1 ®HH

REEROTFLEROMKE LTR, EHEBEHBLY
BREETHOEHSLEERLS, ChoDHEHBLT
13, RN, EAWBIUBREDOZEATHILOVT,
BUEEHHY, choEHELTHHROBENTEIDO S
M, 2DhTLHEICE > TRGFERATERVHED
b, BEA - PBITREN TV 3,

T, WHROCHE ST, HHEBBROPEOBVEE
RJ17 Ciifis L CEASIAVLTRY SV, Thid
R MM ¥Rtk 3 LBERBBA S L D2HTH 5. R 717
i, ToficiEsbEm L TIRE SIEWIDTHR, %
BEONHA BRI T AT ERERTHALY, 70
VTR, 2SR Va—aMg)2%EBIBTNI=D

AADBEHAVTIL SV BB ER O BT
LT =0 LEAVBHINS B, EEEET B,
Fh, TVI=gLERAWBEA, RTIT, 7urvith
Hhod, §E, Kich 382 TRRABEOESH
T 9. THRBOMEDT v § =9 ARV TIN5
AU )

Sic sk 4.9k LT, SEAIHPEl OEBEIC IS5 SR ATHERG
FAER LN, ChidbeT, R - 10cEEHICEY
ZHEOBIEEFhic L 3 HHIRE, BREOBEY
2 B T DX BUR ARG EOTH SERLTR
T o % 4+ 10iIC FEERPOENB BT 3 EH
HIBR GRS ICR L7ctS, THIZATE 42~ 4.9 TRE N
RERBERIT B L BRI NECLETHE,

T OB, ~ v F—HIRER, BEO—HE LTRY,
ENEBO—DICERAB Y 47V a v~y ¥—, 5
AU NY =~y F—p, ICFZEEFIC L THRIREST
155 bDETHBN, Chdlt, BEO—MESAD,
P oK 4-100EFICBIT BHUCHE Do

Ay S\ TCEBELEST SONEMTES S, HlAE
—EFICRAVSNBSSHICOVTR, BEM D
~y - & LTRBHENDS B 5 NK 08, R12c
LA Sh, BEMNTLREERABEDCE,S, 13
mEFORETH—-20 CORHEEE TLOERHTE Y,
D — 30 °C~— 45°COARNBEE BN L T 3Micit,
BEAEAVBTEMTER,

37, EFHODTH, BHRO—REFCRAVOHhD -
SGP Hic>\Tid, BE - BEGHNL S, EAbLvE
EOMED S, 1EEASEATERNI Lisbhs, &

Wi, BE - EEGHE &S TPGBHMAV5hE. L

hres, BEL-50°CE THMATAMETH B, ThET
DB TS TPL39MEH— 60°CET, TNLTFHS
STPL 2925 ¥ LAEBENAV 6N BT LILIE3H,
B ORB{ER DX HERMOPTSH, -~ 60 CETERL
THEHSERACBARETEDIL,

F7-, ABROBE, £DJISE IUBHBREE
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%410 REHRUCEHREHOERRY

sE@ EEHOEAME E AT EHOERSRE
# ! 7 & |paw BIHENP (ke/cd) WitEN P (ks/cd)
t (@) | cC) [P<10[10<P<16[16< P<30|P>30| P <10 |I0<P<14|14<P<16I6<P< IBIBP <30] P > 30
1 <13 | -20
nscao {33 3) 1<t <2| - 10 x x *2 2 2 x x x
1. 2@
26<t <504 — 5
1 @A (SM414) t <13 | -40 x *2 =2 2 X - x x
2HA (SMSOA) 13< L <26| - 30
JISG3I6 s ma sMs0YA) %<t <70| —35 * !
t>0 | -30 |
1®&B (SM41B) t<13 | -50 ‘
J1S G3106 28B (SM50B) 13<t <26 - 45 . "
38B (SM50YB) 2%6<1 <70) - 35
t>70 | -30
1S gaes L BC SMaC) t<13 | -55 x
28C (SM50C)
1@ SPV 2) j3<t 52/ 50
NSGIS o ooy 26< t <50| — 40
JIS G3126 1®A (SLA 24 A) t>50 | =30
t<<13 | -5
. 1<t <z26] - 70
JIS G3126 1B (SLA 24B) %<t <50| - 65
t >50 | —60
(<138 | -7
13<t <26| - 70 .
JIS G3126 2RA (SLA BA) <t <3| -6
>3 [ -60
t<13 | -90
2B (SLA 33B) 13<1 <%/ -85
NISCUB @ sLAID <t <32| - 80
t >3 | -175 ‘
J1S G3131, 1~38 (SPHC~E) t<13 | -50 18A*2 | 1@A+2 | I8A*2 | 1@A X | 1@A x | 18A X
J1S G341, 2~ 3@ (SPCH, E) 1 <32 | -50
JIS G352 (SGP) —-25 | =1 x < x .l x x x x ~
J1S G344 (STPG) —50 ‘
JIS G3457 (STPY) t<8 |-25 x x *2 *2 *2 x x x
J1S G34s0, 18 (STPL 39) — 60
JIS G364, 18 (STBL 39) - 60
JIS G4tsl (S — C) - 60
J1S G3201 _ (SF) - 60
JIS G3211, 18 (SFV1) — 60
JIS G501 (SC) - 60
JIS G5102 (SCW) - 60
JIS Gs152, 18 (SCPL 1) - 60
J1S G5152, 118 (SCPL 1D -80
18 (FC10)
28 (FC15) .
38 (FC20) :
A T 50
5™ (FC30) | . ) .3 x x x X
68 (FC 35)
J1S GSs02_ (FCD) - 50
J1S G5702  (FCMB) — 50
JIS G5703  (FCMW) —50
JIS G514 (FCMP) - 50.
AL et ST Y -5 x x

&) &b [x] AREALTRESHVDBALERT,
11 R 717 RUBMARS 100 CEER SDARRATE o2 R N7 RUEFISoEBASH, A, SHRECREARE  «3: R 17 CEEART




R4 F B 0 & A & RO

o . o R F R
E x| REHEE
# ¥ ) E® # |
t (mm) o HLF | BEGIERS
RNM7| 7o v

JIS G5101 (SC) —-60
JIS G5102 (SCW) —-60
JI1s Gs5152, 1§ (SCPL 1) -60
J1S Gs152, 118 (SCPL1D -80

18 (FC10)

2% (FC15) X X
JIS G501 S8 (FC20 ~50 g

48 (FC25)

58 (FC30) X *2

6fi (FC35) . *1
J1S Gs502 (FCD) -=50 *2
JIS G5702 (FCMB) -50 %2
JIS G5703 (FCMW) -50 ' *3
JIS G5704 (FCMP) =50
yr540, w7 7om EERS -55

@) Fb [x) BIRMEAL TRESTHWIEAETRT.

* 1 BREHEHH2ke/ cAUAT THEMT * 2 BEHESIH16ke,/ AT THERT]
BEtES1H%16ke/ cli% 8 2 26 kg/cdLL T T3 100ALLTF, 150°CLA T THEAT

* 3 BaEtEIIb32ke/ cd2AF CHERE]

LRi5h, ASME Xid ANSI DIHEASHER & 1, ANSY
ASME B315-1983 itk % &, EHEER-29CET
LOERTERVWOTERELET 3, ZOHA, HEX
hi-FRERETESC &Lk, HAOHEREINT
WA, MHhShSOPFE+FERL TORIMETT
HOSNBEHHD, £z, 774 VEETIRFZ4-1008
BEOSAFRIC 3RS LENS D, —REBFLBED
DOV EE 5,

R4 N HHOERFRETRT. BROLOLSBLD
T, Sheestizibilts EHOMmED H/i4 DHNHMA 5
T3, 2DPTHRELREBOERDRL%ETF 5K

- HoR L AL T n S AOERRBOAATHEL

DT, HEFEAVL T LIKILE, Z2OMMOFTH, R
17 SHRE AV 2883 MICH - Tid, KEB9, Skt
ORY I, SHEMEIIBBACLILENE D, ¥
SANBB LU= LT T NESICEAL TIRJI SB8243
R0t T, HEtOBRRShHEE LTHRD
Nnde

AHTREE, TAVOSHTWHWAR 11TB8XU 70

VRBBICOWTHENRTN BN, BEEHRLSRIcONT
Ral, #Er2x (R 117 b&Eh, MICEGERYTZH
55) PARYA R AR LT ERBEMOELEL, T
noEWHT BT, FicHk Lo s -
T % (HMIZSEELT 18) 2.

4-10- 2 EEWH |
HEEROEBERICEL TR, Bt EhsLoams
OF» S L DFHMBMA Sh B, ZONOEHEA
EiToW\Ti, BESATEHRSENEEOREL 5 578
WIS B, ENOSICERT TR, Katic
EESATRENSES, BICEERBTRARKECE
WL B0T, EAHREL S SEVWKE, BEH
KO8 X AT & 75 BERRE 15720, TICARFICE
BFhiFBvwEWs k5K, ThEhENLBEOKS
EYEELUIREDT LA -TES LN g
B LOTVEES > TV B0

1) BETE g

B, BEEEH, BRMEELUEBRENSD O

i




M OESRES N, KICEREORE 5Sch(RTY=
— ) NaSEH SN B, BORBPNENEEIA MET
iICotEhBhd THBH, Kif, EREFH N LEAR
e x ot ENAKIEZOTERHEENOET, B
CHERBEIOMINIC 213285 b T, EHRKHBKE
{12 VL HIORIHD 5 Bo

155, ERMEIHEOEARKE, ERREHE
HE L UEED ERIC LD, HEEROETIC2E 5o
ChIREGRB A OMME 135, BEMEETH, EH
HRICED 7 5 v & 2 #F R 5k LARBHENET £75 50
% -, COENRKBERR~ORD BICB TR, -3
REFI L >TORU-TRT, RRBEESEVE, E
HAKbAEL, RoTOBOAL TILEHD D0

ORBRESZE, Thichd-kES oBErBETE
B, EORMELS R TR Hh s (4410
Red 44 HTHAS e, o772 VEOR

47 Ry omRLTHS,
tr = 'E()OI;]“D_‘_P' +C (4+16)
tr . EOBR/NMNEX (m)
P BIESH (kg cd)
D : BAZ (m)
f . EHOHFEGS (ke/ub)
B, HREECHY 53Ry ke /nd)
® Y4, STPG 38 : 9.5, STPL 39 : 98
] I EORTEHRT
B (Seamless)®: 10
BWIUEHIAEE 085
C !BATFME (m)
—RGHE 0.3
(4 +16) RoOhTRE hoWATHER, TPED
LBy, BORATORAZHDD aﬂzﬁvﬁmﬁé
TR SDTHB, @E, 70 SRBREEERT
W, AERRS & CERBEhSEERLTOS i F2EE
1303,

i, BISY o K ag A RRRBOR
ANVEROBEZLEDH B BEI, o EETIMT
ek BREBDEERLT (4 - 16) XOMEICELT (4
< 17) ROMEME fx & DHFNEE & HBo

zATEY3

-L.D. . (41D
2.5 R

b :mﬁnql%ﬁfxéﬁo (4-16) Kot kKM
A 58 (m)

D : A% (m)

R : BOBLBoHIEE (m)
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tr © (4+16) KXOPTC EMAILVE
HFOMFMIEKIZ OV TR, a) E/—F—Fick
STHRALTHI 258, b)EENNA TRV Y—-FTH
BlofxdohFahE, BLY, c)EERAL THEIFH
RICTHT 3HESHD 205, BN TOEBRBINM TS
Tita) DF, THBATRDY) OFESEICAVOHh3,
D2 HELE XY FETIRED S I B R
PHsHBZDT (4 +17) RACTROSNABEERLTE
DO~FERDBLEND B, c) DHERIERERED D
754, HPEES/NES B3,
EHEEASEOBEIIISch (XY P a—-1ES)
MBEVOHBH, THIZASA (American Standard
Association) PP TCREEFTELERRb ORE ZH
WELSchM T LTHRDH LI TEYD, JISEZHh
KI5 >2TW5,
PD
1751
ot CEOBRY (m)
‘P HHESN (kg cd)
f : HEGH (ke ud)
D : EA4E (m)
Sch. Na =10 -P/f (4 -19)
#-T, REOEROXERERREL, (4 18 K
Ohh O I BHERA OB TRENS (4 -16) XEH
B3R BREREHS (4 - 19) REMVTSch Ntk
vhifknz &ic’iisd,
sE
17) DS 4434 : Part 1—1969
18) Lichife > [FRER MERBIMRELR » HilyiNe)
19) BXBERES MEMRAFERUCREEMS) Mss
iR .

t = + 2.54 (4 +18)

LTOBREHR S v H—OBRBREDWO SN
BRE SEOEE
FLNG# / L PGk #&EE
O
B5#640H LKA EIH35,000M (THAHRIR)

A3, LNGHELULPGROBE ST, DM
TOHBH RS v —iclT HEMTHENEBREBL, &
LA RS v h— ORdtEREE, WAL BEA —H—%o0H
FREDHII ST ZOMOMALY R ILBEMT 35 4 OEH
EeLE LTEBIh TV 3,

BRait wRETRe




it o B %

OERO
we-®& 1t H# X 2 > H —
Liqueﬁed Gas Tanker
<1>
B ES * Z

63 FTUEZTILLBGHBREEIN

b7 E=TODIEBY v 7 PRMNER (BES, L
Y=nN—-%) KENBATNWSERELTE D, HR
EETHELLTLDBTShTH RO DD
BAL7 v e=7HIROBILTFZ 4 v H—-TH, FLE
SREIBATNSRE L TH 2, HATH, 20
MEBBLON TV S, HAIOABTIR, ROLBD;

”17.1.3 7rE=7 (BE3EE)

--------- o TVE=T%-20CLL LDEE (EKHFLY
bar) THZET 3L XTI BAENEBRAhOBERE
BT B, RE—<vH /8 (BLUKTIOE
BAET5408) THELEAENBERBBLUEAD
SHEBOBREIELRE,  #ET vE=T7 2 AN B
T 3RO BNCES XZFUTIE 51w, —33CT
BEd 39 v o OBGENRI, BB L B3IEHBRE
BREINTHRTNTBREELR0 5, ~
LdhL, CoREBLY TR, BEMICEDL S IExiK

2ENEEODRRFTH 5, £C T, TVE=7iCk

AENBRAVNORLERR S LU LSOV T, &K
B4 3,

6-3-1 BHRBHNORERR

BALT ve=T7 S v OREREITHDIS BN H3FE
ET5HZEiE, M, 1950FERICKE RSV TRIEL S
ofco ThiE, TrE=THORHY (ZX; BEL L
C—BERRB) KL BEHRATNTHSL5h, 20
BsbxR Mo hico L L, Db, 3oy
PERLBV TS, BHBBWNBRERL f2 BILHTR
FUh-DEYS v bRTH B, kT, TVE=T
DEHADEERD L & —~ic bRBOWAD R HH
%é hThH B0

Z ZOBREGEERICBTTE .

(1) BEERES 19

BRIEDHILT v 2= 7S v 72382 XRE LA
MRABOEERIL, &6 » SILRTELD,

iz, w7 v e=7KEPBET 2BESOB S
YITHIKBLREL TV 3, LT, EEDEHEES
PEZDMDBEEREHICRPLTREL TV 3, Hh O
i}, 27V ImBETH »7co FhORBER B L
UBRSIEHOMIE, B6 » 1 L6 » 2ILRTEE
Y,

@ BALH RS v H—2 7
EARILHF RS v h— oﬁmazawﬁm&ﬁmb
WT, Bit7 vE=TEBMLIC LDH 25 4%
i3, 2TIREL DEHBATNMSREL TV 2, (FL
BAET, LPGOARIROY » 7 DENRRERIT, 40%)
oL, BEBOLSBICHH L, »o, Skidiog
LTV B2 LD BABBENEEL ST 3, 1k,

%65 BLrryE=75/0BhBARN

DRERR
# H |78 ARY | IR | RER
qus 2 2 1 '
SR 42 3 2 2
8246 4 4 1 5/9
HT 50 1 1 1
HT 60 10 9 8
” 1 1 1
p 1 1 1 13/14°
” 1 1 1
” 2 2 2
& & 25 23 18 18/23

& SBiE, #4 SR
HTS50i3, 50ke /nABEtEEEIE
HT60id, 60ks/adiBMLEEHE



S T e N R
e et

X6 -1 ﬁ¢?>£:7ﬁﬁmﬁﬁﬁvﬁﬂfﬁ
HE Rt B o R R

5 v o HENE, 60% 721280+ o Hi I TH Be
3 FrE-7SsEEERAL 520

TR D 7 v £ = 74 sl oo FESR I i D 0 vﬁ .
ﬁﬁméﬂﬁﬁgbf'77%;7mﬂiwﬁﬁ%Lt
$Mﬁﬂt6nrmaocnu,SM@VV—”Cﬁi
waaoﬁmgﬁm%ﬁm,wvmféb.65.&
SR, 1 AELIFCILicE » T Ao ¥, L
_nmﬁmﬁﬁﬁﬁ,m@m.gﬁQQMﬂnwﬁﬁé
ﬂfh%ncngmggm_ﬁf,mmmzﬁfh%w
BPT%&&@%%&%%K&%ﬁWK&UTP%OH
ﬂm,SS%tﬁSBH_ME@%&%T%&ﬁ,C@
S SEIMTEhTY %,

COEHG, BHBAHNEHEESNTO 50

4 1¥vzopEy s

1976 4ELARE, 4 4y = Tid, KB L BRI TEE

Y =D
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E6 - 2 EIhOEMSEAL (8T HT60) Y

LT, NEOHEILT v == TR Y v 7 itk
L7z&Z A, BHDIEARALNINWSRREINALEHTES
NTWVW5B, Choid, 27T, MBI L AIEHBRELRE
MELIEW S v 7 DIFEEFEEICHEE L T 5,

() FmiFm

VDL v Do H, ARIIGAB AL RE
LTwd, 2hodg v 7 OFERER, —12CLlET
HBHo T, —BCOREY v 2 TR, IEHEAHAUL
FEREhTHIEN,
IRDEREFEDOT v E=7 75 ¥ b OISEIEER OF
FHL LUFRT, BOEALN L ABESRE SN
TW5,

632 HABADNOREFRR

T e 2TICL SBWWERT OB O RE
HiZ20 T, £ 0RIDPEERTVEH, BFLE
METIE LV, BEDEL AT Y= ThOREY (3
ELTHH) OEFEICLABRICENNLT / — FIERK
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BRES LT BRVBANTH S, VFNRLTH, &
hicxil TERZEOR VMK RESERNES) B3,
RELBV DI, BRIV,

633 ZETOEHBERNILELE
T VvE=TIRLBFOIENBATNORHIEHKE LT
i1, <3, KkEOHEIBERZTH 3. LHL, Th
Th, HTLHFLTRUEVWELITH %, HE, EEHOD
HHHNNBETHD, o, BIELELONB, £C T
T DRI & BB IEXIEERITBIT 50
(XBIEF37 YE-7 HEIHLN
B Riz, B0, Ty e=TKIIHNRA
BINBHIE BT 2 BROAE PR LA bDTH 5,
BT, ASGRRERD ¥ %,
section 4 : AEBBEH
4.2.2 BEHB/MEER, EHGICEBIRIRIEDR
BELTE3, Thid, —33CLTHOMFF L. 12/
L, WrLE3884-10C L0 BE EFRETREN,
4.2.3 $lkoEKk7 vE=TI3, KEHAOLHEBRH
e LBVBIETREVL, LT, 2BOELEH
BRI, ROE2KRESRD, HETREN,
(X 2) BHBATNhE, 7ve=THENESKRE
LT 3, BN, EBHEREICH~THIic
L TREHEIE V. ThES|ERBITREME
LTid, BRENERINTV 3. BRESEETN
TYE=TERETHILIEITE 3h8, BEEH»
SERAE~DFIHELPICBALBIORHASHT
b3,
BABREE L LWARTIE, ROMEICEI~
&TH3, ‘ »
1. 7re=7hORKSFRETE HETRK
>, BROBHEHS.
2. BHRVEOLR/MNIERRIEEZ, 35.Tke/
mi (350 N/ad) BRIV &o
3. TvEZ7HIC0.2WwBEEILBIKIES
URE, LV LOBERRIFETH S,
4. 7vEZTHOKAIERH0.2wt BRI
DIRE, EHMICT ve=T423HT 5. £LT,
BsEd 2.5 ppm (wt DEBALWBE, LoLElE
OER I FRE,
5. B4 O CERSE A 2.5ppm (wh)
%ZBA5LE, Fig 1(E6+3)ofEsHe k5,

4+ 3 MEHH

EHBRWhOBERERNET Blcth, BEMFH,

10000

Water in Liauid phase (pom w./w)

g

8

/

101

/

10 100
Oxygen in Liauid phase (ppm w./w)

CHEDOUVAED 2{ETRE
P COWHETREALEVWC &o AF/IRBOMEAL
15545 IKBMEREHRS THEIIKEMR 3.

UkEHEIMICMA 5 &%, BEKTZESRS
D75 v hEREKETS)
B®6-3 (Fig 1) EHBEMNEEILDK - RESHE

1000

EEL RN TR OF RS E LB LS5icL,
72 31886, BRE- ) TPV REEREEALETL

&, i, BHMDO5IREEER, ToHBRICRENS
BAMEBIIIN &o BEICERT 504 DIRIE,
Mg LURRBRPICEESN, TLTRRShE~E
Th 2, BHDE T LVHIENIRTZL &,
section 11 {#FABAkS I L UGEAE L (BAR)

AfiTik, TYE=TERLHEABLURED/ B
AL T 3 & & mFEMRICHT 3 HRETT. %R
LU DD RBRMOEAIC OV T}, ABHEDEH
ALT 2, HHRSL-TROERLI &L, Feim%
BET sz ETHY, bLEB-AETHE, AR %
BHRRGHEARNNERBITTH S, BILk7ve=
ThOBRBERRIR, ZoHhORAOFERELTALH
Ty, BRicHL7 v =T 2ANSHICERELRD
BREBRETHEREIAS.

BHERE (- TEHIRIZ2OOHEND 2, B
RTC—VFEDHFE LV WTHIELTS, k7
vE=TEBAT BHIC, BLAARUED ORRNE L
0.025 vol. kI T 3. BBARBTOOBRDE
i}, #LT v E=THORRREN (EAGE LUH)

_.86_



7k 434 100 ppm DIBED R LMA 2.5ppm (wt) ZEZ

BWELHIRTES (7F10).

(£10) BHRBENERG 510, FROEARTE
R RL EED SREORNELTRET S0
BRE Lo BENRLEHRT BRDHOBRED
FBLRNVDOWTOFREF— 1RV, LY
L, #{t7ve=7, 100 ppm (wt) KATD

BEORS FRRIE 2.5ppm(wt) EBEBE A

Sh3, SEEDEEKMELEICHESD
% (Fig. 1. @6 - 22M) 5, THEEBHER
BERNS T ~xTH B, 100HEHELT,
ER N — VERBERAI 1 ol FHREHESLLE,
L7 v & = 7 b OB IEE 1 ppm (wt) 5
HTx 3, LFL, 3BT VESTH-IRE
BRELDDILL2IRT LS KITUITE TD

RRBER%TE 5150 ERBEHLL, 22,

%ﬁ#ém#&ﬁ%mﬂ—ﬁmﬁﬂmﬂﬁ%ﬁﬁ
LETHETE 3,
flaDF ki, H%mmﬁﬂm;erﬁibw FIZHE,
FRTOEhWI Kok, KORARLS BB LU
Z DIREYME ST /-E-ﬂc;‘d L¥ETE 388, R0
Whoha,
11.1 {58
1. 1.1 ROEERAFIDFT ﬁ&&U?x;?ﬁ eamm
ERR B IcEMT 3,
11. 1. 1.1 ZAERLAWHEH-EHR
11.1. 1. 2 gr@mmgmﬁﬂﬂmﬁm¢6®%m
B9 3,
1. 1. 1. 3 ##s LU
11.1. 1. 4 7u_py—/ﬂ#MLonL<&%
TED%ER :
u1.Ls‘EﬂﬂL#mmL<&vbh,ﬁﬁEﬁ
THREIN T BEDEF 297
1L 1. 1. 6 =yvh—ah—ORFHBLULTOD
FEUEEF =07
1. 1. 1.7 ZABcURGETLERL, FEOER
BREHIEETEREVR 3. €L
T, BhiaRL, w-C DREF 3,
Cmgg§nm§mon—)m&mta
Dit, FWHETH B0
11 1. 1. 8 EpRMBEEH: 2 vol BLUTICIZ B ¥ THR
K;aﬁﬁ « REEEETS
1. 1.2 @mw ,
(BHRMBic 25 v 2 (EABKLSOFEMERS 0
T 3, ZRb bER~OMPFE, BIVPFY TN

Vol.37 1984-11

Fzw2, BALHTZRBATOREFORETSH 5, 1D
#AL A 2 DA LRFICK & IR LV O THE)
11.1.3 fhofEMEIEDT &
 EmEHHBIAEVEEORBOEMBEBLLT, K
DOEFIC L »Th LV
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