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PROPERTIES DATA — The properties listed in this booklet are average values based on
laboratory and field test data from a number of sources. They are indicative only of the resulls
obtained in such tests and should not be considered as guaranteed maximums or minimums.
Materials must be tested under actual service conditions to determine their suitability for a
particular purpose. All data represent the average of four or less tests unless otherwise noted. The

secondary units (metric) used in this booklet are those of the Sl system.
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n COMPARATIVE CHEMICAL COMPOSITIONS, PERCENTY

Alloy Ni Co Cr Mo w Fa Si Mn [ Others
HASTELLOY® Balance 100 | 1.0 |260- | — 20° | 0.10'| 1.0° | 0.01* | P-0.025°
alloy B-2 5-0.010°
HASTELLOY Balance 25 | 200- 125 |25- 2.0- | 0.08" | 050" |0.015°| v-0.35°
n alloy C-22 225 [145 |35 | &0 P-0.025"
5-0.010°
HASTELLOY Balance 25 | 145 [150- | 3.0 40- | 008 | 1.0° | 0.01° | v-0.35°
alloy C-276 165 [17.0 | 45 7.0 P-0.025°
S-0.010°
HASTELLOY Balance 50° |210-| 60- | 15" | 180- | 1.0 | 1.0° |0.015°| Cu-15-25
0 alloy G-3 235 | 8.0 21.0 Cb + Ta-0.50"
P-0.04
S-0.03"
HASTELLOY Balance 200 |295 | 50 | 25 150 | 0.8 | 1.0° | 0.03" | Cu-1.7
alloy G-30 Cb + Ta-0.7
P-0.03"
S-0.015°
HASTELLOY Balance 05- |205- | 8.0- |o20-| 17.0- | 10° | 1.0° | 0.05 | P-0.04°, B-0.008"
alloy X 25 |230 [100 |10 | 200 0.15 | 5-0.03", Al-0.50°
Cu-0.50°, Ti-0.15°
HAYNES® 9.0- |Balance |19.0- | — [14.0- 3.0° | 1.0' | 1.0- | 0.05- | P-0.030"
alloy No. 25 11.0 21.0 16.0 2.0 | 0.15 | S-0.030°
CABOT= Balance 1.0 |[200- | 80- | — 50° | 050" | 0.50" | 0.10" | Cb + Ta-3.15-4.15
alloy No. 625 230 [10.0 Al-0.40"
Ti-0.40°
P-0.015°
S-0.015°
MULTIMET® alloy 19.0- 18.5- |200- | 25 | 2.0- |Balance | 1.0° | 1.0- | 0.08- | Cb + Ta-0.75-1.25
21.0 21.0 |225 | 35 |30 20 | 016 | N-0.10-0.20

*Maximum
1The undiluted deposited chemical compositions of some of these alloys may vary in carbon, silicon,
manganese, phosphorous and sulfur content beyond the limits shown.

COMPARATIVE AVERAGE PROPERTIES PROFILE AT ROOM TEMPERATURE — SHEET

O Yield
Ultimate Strength Elongation
Alloy Density Tensile at 0.2% in 2 in., Rockwell
Ib./in.* (g/cm?) Strength, ofiset, (50.8 mm), Hardness
Ksi (MPa) Ksl (MPa) percent
_ HASTELLOY® alloy B-2 0.333 (9.22) 132.5 (914) 57.5 (396) 55 B-98
v HASTELLOY alloy C-22 0.314 (8.69) 116.3 (802) 58.5 (403) 57 B-80
HASTELLOY alloy C-276 0.321 (8.89) 114.9 (792) 51.6 (356) 61 B-90
HASTELLOY alloy G-3 0.300 (8.30) 99.0 (683) 44.0 (303) 53 B-83
HASTELLOY alloy G-30 0.297 (8.22) 100 (690) 47 (324) 56 B-88
. HASTELLOY alloy X 0.297 (B.22) 108.5 (755) 55.9 (385) 45 B-92
o HAYMNES® alloy No. 25 0.330 (9.13) 140.6 (969) G4.6 (445) 62 C-24
CABOT® alloy No, 625 0.305 (B.44) 132.0 (910) 67.9 (468) a7 B-94
MULTIMET® alloy 0.296 (8.19) 118.1 (B14) 58.0 (400) 49 B-02
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ALLOY CHARACTERISTICS

HASTELLOY" alloy B-2 is a nickel-base wrought
alloy with excellent resistance to hydrochloric acid
at all concentrations and temperatures. It also
withstands hydrogen chloride, sulfuric, acetic and
phosphoric acids. The alloy has excellent resistance
to pitting, to stress-corrosion cracking and to knife-
line and heat-affected zone attack. It resists the
formation of grain-boundary carbide precipitates ir
the weld heat-affected zone, thus making it suitable
for most chemical process applications in the as-
welded condition.

Ask for Bulletin H-2006

HASTELLOY" alloy C-22 - a versatile nickel-
chromium-molybdenum alloy with better overall
corrosion resistance than other Ni-Cr-Mo alloys
available today, including HASTELLOY alloy C-276
and C-4 and CABOT alloy Mo. 625. Alloy C-22 has
outstanding resistance to pitting, crevice corrosion
and stress-corrosion cracking. It has excellent
resistance to oxidizing aqueous media including
acids with oxidizing agents, wet chlorine and
mixtures containing nitric acids or oxidizing acids
with chloride ions. HASTELLOY alloy C-22 has
outstanding resistance to both reducing and
oxidizing media and because of its versatility can be
used where “upset” conditions are likely to occur or
in multipurpose plants.

Alloy C-22 also has exceptional resistance to a
wide variety of chemical process environments,
including strong oxidizers such as ferric and cupric
chlorides, hot contaminated media (organic and
inorganic), chlorine, formic and acetic acids, acetic
anhydride, and seawater and brine solutions.

Ask for Bulletin H-2019

HASTELLOY" alloy C-276 has excellent resistance
to pitting, stress-corrosion cracking, and oxidizing
atmospheres up to 1900 deg. F (1038 deg. C). It has
exceptional resistance to a wide variety of chemical
process environments, including strong oxidizers
such as ferric and cupric chlorides, hot
contaminated media (organic and inorganic),
chlorine, formic and acetic acids, acetic anhydride,
and seawater and brine solutions, It resists the
formation of grain-boundary precipitates in the weld
heat-affected zone. Therefore, it too is suitable for
most chemical process applications in the as-
welded condition.

Ask for Bulletin H-2002

HASTELLOY* alloy G-3 is an improved wrought
version of HASTELLOY alloy G. Alloy G-3 has the
same excellent general corrosion resistance as alloy
G, along with greater resistance to heat-affected
zone attack and excellent weldability. It has
outstanding resistance to hot sulfuric and
phosphoric acids, and withstands the corrosive
effects of both oxidizing and reducing agents and
can handle both acid and alkaline solutions.

Alloy G-3 has excellent resistance to mixed acids,
sulfate compounds, contaminated nitric acid, wet
flue-gas desulfurization scrubber environments and
hydrofluoric acid. The alloy's resistance to the
formation of grain-boundary precipitates in the
heat-affected zone makes it suitable for use in most
chemical process applications in the as-welded
condition.

Ask for Bulletin H-2009

HASTELLOY* alloy G-30 - a high chromium nickel-
base alloy shows superior corrosion resistance over
most other nickel- and iron-base alloys in
commercial phosphoric acid and many complex
environments containing highly oxidizing agents
such as nitric acid.

Ask for Bulletin H-2028

HASTELLOY"® alloy X is a nickel-chromium-iron-
molybdenum alloy which has wide use in gas turbine
engines for combustion zone components because of
its exceptional combination of oxidation resistance,
fabricability and high-temperature strength. It is also
used In the chemical process industry for retorts,
muffles, catalyst support grids, furnace baffles, tubing
for pyrolysis operations and flash drier components.

Ask for Bulletin H-3009

HAYMES®" alloy No. 25 is a cobalt-base alloy which
combines good formability, wear and corrosion
resistance with excellent high-temperature properties
to 1800 deg. F (1038 deg. C). Alloy No. 25 is generally
stronger than alloy X but is not quite as oxidation
resistant.

Ask for Bulletin F-30,041

CABOT® alloy MNo. 625 is a nickel-chromium-
molybdenum alloy with excellent corrosion
resistance, high strength and oxidation resistance. It is
resistant to a wide variety of corrosive media including
phosphoric acid, organic acids, seawater and
pollution control environments. Alloy No. 625 also
resists stress-corrosion cracking, pitting and
intergranular attack. It has high strength up to
approximately 1800 deg. F (980 deg. C) coupled with
good resistance to oxidizing atmospheres,

Ask for Bulletin H-1019

MULTIMET"® alloy is an iron-base alloy for use in
applications involving high stresses at temperatures
up to 1500 degq. F (816 deg. C), and moderate stresses
at up to 2000 deg. F (1093 deg. C). It has good
oxidation resistance, ductility and is readily fabricated.
Its high-temperature properties are inherent and are
not dependent upon age hardening.

Ask for Bulletin H-3010
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HASTELLOY"® alloy B-2 X x X X x X X X
HASTELLOY alloy C-22 x x X x x b e x X
HASTELLOY alloy C-276 x x X X x X x X
HASTELLOY alloy G-3 X b X X X b X X
HASTELLOY alloy G-30 X X X X x x x X
HASTELLOY alloy X X X X X X X X X
HAYMNES® alloy Mo. 25 X X X X X x X X
CABOT* alloy MNo. 625 X X X X X — X X
MULTIMET" alloy X X X 4 X X X X

COMPARATIVE RESISTANCE OF HASTELLOY®, HAYNES®
AND CABOT® ALLOYS TO VARIOUS CORROSIVE MEDIA

The charts on the following pages will serve as a rough guide in the selection of
the proper alloy for a given type of corrosive service. The main value of these
data is in narrowing down the choice of alloy. In the tables, the effects of
complicating factors such as aeration, galvanic action, contamination, and
erosion are not usually taken into account. Also, in some instances, data were
compiled from only a few sources. For these reasons, the information in the
tables is not to be construed as a recommendation either for or against using
any alloy under any given conditions. The only reliable method for making a
final choice of a material is, of course, actual field testing of the alloy.

Laboratory penetration rate data for HAYNES alloy No. 25and MULTIMET
alloy, in the more common corrosives such as hydrochloric acid, sulfuric acid,
nitric acid, phosphoric acid, and organic acids, are given in the tables starting
on page 85,

KEY
Excellent Less than 2 mils (0.05mm) penetration per year
Good 2 to 10 mils (0.05 to 0.25mm) penetration per year

Satisfactory  Over 10 to 20 mils (>0.25 to 0.51mm) penetration
per year

Borderline Over 20 to 50 mils (>0.51 to 1.27mm) penetration
per year

Unsatisfactory More than 50 mils (1.27mm) penetration per year

Mo Data




Type
316
Concen? Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steel Conditions

Acetabdehyde 9B 135 57 - E - - plus 2 percent how boiling material, 129 day test in top of fower

Acelic Acid 25M 212 100 - - £ E mmersed; aeration; lab les1 416 days

Acetic Acid 2.5M 385 196 - E E E rack verlecally resting on bottom, lab test 8.1 days, serafion

Acelic Acid 3 40-72 432 E - — - plus HC! 1o pH of 2.0 in streptomycin punification

Acelic Acid 45 M7 175 - E - — plus 56 percent butane, 2 percent water, 10 percenl nitrogen, 1 percent
carbon deoxide, 27 percent other organics. Alloy € <01 mpy

Acelic Acid 10 75 2 E - - - plus HCI to pH of 2.0 in streptomycin punification

Acefic Acid 10 100-140 3860 E - — — | alsa MO in stasch canwersion

Acelic Acid 10 214 101 G - - E Immersed, comparison of heat transler conditions with simple immersion
test. Cosrodent renewed every 48 hes., total time: 95 hes.

Acetic Acid 10 300 149 E - —_— - plus propionic and higher acids, 2 1o 3 percent hardwood tar creasote oils

Acelic Acid 12 250 121 E - — - plus 1.5 to 4 percent formic acid

Acelic Acid 17 210 9 E - - — | plus | petcent formic acid

Acetic Acd 20 2l 99 - E - - 30 percent H;0, balance acetaldehyde, Alloy C = 0.7 mpy

Acelic Acid 20 210 99 — E - —_ plus 50 parcent acetabdebyde, lest al lop of tower

Acetic Aad 208 Bosting Boiling - E - — plus 0.02 percent salicylates 192-hr, last under reflux

Acetic Acid 21 230 115 — G - - plus 1 percent formic acid, 78 percend water, Alloy C = 8 mpy [wolent
agitatian of sedution)

Acetic Acid 214 212 100 - E —_ - plus 0001 percent salicylic acid, 1380-hr. test in vapors

Acelic Acid ) 230 110 - E - — | some chioside contamination. Alloy © = 0.6 mpy

Acetic Acid 5 220 104 — E - - plus 15 percenl farmic acid, 99-129-day fesi

Acetic Acid 25 220 104 - E — - pliss 4 parcent lormic acid

Acetic Acid 30 100 8 - 4 = — | plusD.5percent acetaidehyde, |79-day test, fop of fractionating column

0 110 43 — E — — plus 3 parcent acetaldehyde, 129-day test at botfom af tower

Acelic Acid 30 275 135 - -3 - . plus B parcent formic acid. Alloy € = 12 mpy

Acelic Acid 3040 230 110 = E - — | plus 5.2 percent formic acid. Allay € = 0.5 mpy

Acelic Acid 30-50 210 104 - G - — | plus 2-10 percent formic acid and totsl 5 percent mefhyl Tarmate,
acetaldehyde, methyl acetale, ethyl acetate, acetone, methyl akcobal,
Aty C = 7 mpy

Acetic Acid B 200 132 - E - E 1.5 percent lormic acid, 5902 hrs.

Reetic heid a0 7 175 - E - — | plus 20 percent butane, 5 percent pentane, B parcent ethyl acetate, 5
percent methyl elbyl ketone, 6 percent propeonsc acid, esters, and
ketones. Alloy C = 0.7 mpy

Acetic Acwd 44 212 100 u E - - plus 34 percent amyl alcahol, trace of chiorides T92-hr. test. Alloy C= 1.0
mipy

Aeetic Acid 45 183 B4 - E - — | plus A0 percent vinyl acetate, 13 percent acefaldehyde, 2 percent
anhydrides. Allay C = nil mpy

Mcetic Acid 4550 23 106 - G - 3 15 percent methyl formate, 2 percent formic acid, 3148 his.

Acetic Ackd 4550 5 107 - G - B 5 percent methyl lormate, 2 percent foomic acid, 2328 hrs.

Acetic Acsd 50 5 4 E - - - plus 50 percent Hy 504, vapor and liguid phase

Acetic Aced 50 158 70 - E — — | Aoy € = nil mpy

Acetic Acyd 50 356 180 - E - - plus 20 percent water, 12 percent esters, 10 percent CO, B percent
hydrocarbons. Alloy C = 0.4 mpy

Acetic Aexd 50 - 102 G — — E immersed, comparison of heat transier conditions wila simple immer sion
test. Corrodent renewed every 48 hrs. total time: 96 hrs.

E — Less than 2 mpy (005 mmsy) M — Modar

G — 2 mpy (0.05 mm/y) to 10 mpy (0.25 mm/y)

§ — Over 10 mpy (025 mmy) to 20 mpy (0.51 mm/y)
B = Ower 20 mpy (051 mm/y) b0 50 mpy [1.27 mm/y)
U — More than 50 mpy (127 mm/y)
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Concen- Temperature HASTELLOY® alloy Staln-
tration, Jess
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steel Conditions

hcatic Ackl 51 275 135 — E - — | plus 30 percent propionic acid, 11.5 percenl acetic anhydnde, 7.5
percent propeonic anhydnde. Aoy C = 0.2 mpy

Acebic Acid 55 219 104 - 3 - — | plus 0.016 percent salicylic aced, | 380-hr, test in vapars

Heetic Acid 57 100 i - E - — | plus 303 percent H,50,, 12.3 parcent H,0, liquid and vapor phase

Acetic Acid &0 BF BP - G - — | plus 10 percent sabcylates, | percent naphiha. Allay € = 4.6 mpy

Aeetic Acid G0 21 105 — E — — | plus 2 percent lormac acid, 38 percent water. Moy C = 1.2 mpy

Acelic Acid G0 356 180 - E - = | plus 18 percent hydrocarbons, 9 percent esters, 8 percent €0, 5 percent
waler, Alboy C = 2 mpy

Acelic Acid 67 212 100 — E - — | Altay € = 0.7 mpy, 9504-hr, test,

keetic Acid 67 n 134 - E — = | plus 33 percent propionic acid. Ally C = 0.2 mpy

Acelic Acid T2 267 131 G G — — | teats for selection of matenial for an acebic achd recovery column for an
acetaldehyde unit, 91 hrs

Acetic Acid 75 258 126 - — — | plus 20 percent organics and 5 percend waler, Alley C = 0.3 mpy

Meetic Acid B 195 9] G [ = = | plus 2-3 pescent lormic acid, 3.5 percent propsonic acid, ethylacelale,
small amount water (ethylacetale-acetee acid apeotrope distillation
process). Allay C = 4.0 mpy, 1126-hr, test.

Acetic Acid 85 167-257 75125 — E - — | plas % percent acetaldehyde, 5 percent water. Extensive aeration
Alloy € = 1.4 mpy

Acetic Acsd 85 2371-2713 114-134 - E - — || in acetic anhydride purification. Pus 10 percent scelic snhydride, 5
percent water, acelone, acetonitride, amines, etc, Aloy C = 0.1 mpy

Acebic Acid ] 57 125 u 5 - — | plus 11 percent manganous acetate, 0.15 Mn0;, 58 ppm CI', & trace of
farmic aced.

Acetic Acid L] 255 124 - 13 — — | manganese acelate = 10,73 percent, manganese dioxide = 0,15 percent,
water = 0.06 percent. 50 ppm CI°

Acehe Acid a0 225 107 — E - — | plus LD percent manganese acetale. Mioy € = 3 mpy

Acelic Acid 40 75 135 - E - — | plus 10 percend propionic acid. Allay C = 1 mpy

Acetic Acid s 230-257 110:125 - E - — | plus 25 percend lormag acid B percent water, Moy € = 0.3 mpy

Acelic Acid 916 250 121 - E — — | plus 0.86 percent salicylic acid, 7.46 percenl waler, B91-hr. tesl
in vapars

Acelic Acid 916 260 127 - E - — | plus 8.4 percent sabicylic acid, B91-he. test in vapoes

Acetic Acid 914 246 119 - E - — | plus 0.95 percent salicylic acid, 1530-hr, lest in vapars

heatic Acd 9 257 125 - E - — | plus 5 percent high bofling esters, 1 percent loemic scid. Alloy € = 0.3
mpy, 11 160:hr, test

heetic Acid 949 298 120 - E - — | plus 2.1 percent propionic acid, 1.0 percent lormic acid. Mioy C =
0.04 mpy

Acetic Acid 95 240 116 - E - — | plus 5 percent high bodler.

hestic Acod 95 252 122 — E — — | plas 5 percent propeme acid. Alley C = 0.6 mpy

Acetic Acid 96 170-284 77-140 - E — — | plus 2 percent propionic acid, | percent bulyric acid, | percent niric
acid, Allay €= 0.9 mpy

Aewtic Acid 954 248 120 - E —_ — | plus 3.1 percant propionic aced, 0.5 percent acetic anhydride. Alloy € =
2 mpy

Acetic Acid 96.5-08 255 124 - E - — | plus 1.5 percent formic acid, and 1.5 parcent waler. Allay C = 0.3 mipy

Aeedic Acid 97 248 120 — E — — | plus 0.1 percent propionic acid, 0.6 percent formic acid. Aoy € =
0.5 mpy

Acelic Acid 99 2 133 — E - — | plus 0.5 perce formic acid, 0.048 mpy for Alloy © in 5324-hr, et

Aeelic Acid 995 i) 112 — E - — | plus 005 percent sabcylic acad, 1022-kr. {23t i vapors

Acetic Acyd 996 244 118 E - - E | immersed, comparison of heal fransler conditsons with simple immersion
test. Corrodent renewed every 48 hrs, folal ime: 96 hrs.

Acetic Acid 996999 216 102 — E - — | 0.7 mpy. plus 60 ppen sodium dichromate

{anhydrous)
E — Less than 2 mpy (0.05 mm/y) B.P. — Boiling Point

G — 2 mpy (0.05 mm/y) to 10 mpy {0.25 mm/y)

§ — Owver 10 mpy [0.25 mm/y) to 20 mpy (0.51 mmsy)
B — Owver 20 mpy (0.51 mm/y) to 50 mpy [1.27 mm/y)
U — Mere than 50 mpy (127 mm/y)




Type
116
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Comosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Condithons
Acelic Acid 897 253 123 - G - = | plus | percent manganese acelsle, 2 percent water. Alloy C = 2 mpy ‘
Acelic Acid 8 245 118 - E - — | traces of water and propionic acid, Moy C = | mpy
Acetic Acid 999 235 124 u 5 - — | plus 002 percent formec acsd and trace KMnd,
Acetic Acid 9 Boiting Buailing - E - — | 360 s
Acetic Acid Canc. 90-190 3288 u E - — | plus peracetic scid. .
Acetic Acid Al 15 kL E E - — | aserated or air free 0
A B B.F. 5 E - -_
Acetic Acid, Glacial -_ 675 357 E E — = | in vapors and catalyst dunng manulacture of acetic anhydride by
pyrobyss Aoy € = 0.1 mpy
Acetic Acid, Glacial - 1247 615 E E — — | vapor velocity, 175 i/sec., 1776-hr. test Spool exposed m inlet leg of
reactor coil in acebc anhydride (99 percent acetic acid plus catalyst],
Aoy C = 0.1 mpy
Acetic Acsd Vapor 100 125-B.P. 52.8P, - E - - .
Acetic Anhydride 50 297 147 — E — — | phus 40 percent ethylene diaming letra-acetic scid and 10 percent
acetic acid
Mheetic Anhydride &0 284 140 E E - — | plus 40 percent acetic anhydride. Allay C = nil mpy
Acebe Anhydride a5 252 12 - E - — | phus 5 pecent acetic acid
Acelic Anhydride 95 266 130 - E - — | KMnO, added for quality control
Acelss Anhydride 99 310 154 - E - — | plus 1 percent acetic acid and violend agitation
Acetit Anhydride 100 273 134 - E - — | Mgy C = 0.04 mpy
Aeelic Anhydride Al ta BIP. bo BP. 5 E - -
Acatong — - - - E - = | actvated carbon used for absosbang plus traces of mothylene chioride
Aoy € = 0.1 mpy
Acetong &0 176 80 G — - — | plus 30 percent methyl acetate, 10 percent acetaldehyde pH 56 .
Acetone Al fo BLP. ta BP. E E - -
heetonidrile 4 376 191 G — - — | in sopropyl chlonde solution.
Acetnphenons 67 02 150 £ - = — | plus 33 percent phenal.
Acelybene Tetrachlonde - 108-120 42-49 - E - — | excess Cly= 10-21 grams/Ttee, Dvssolved Fe = 0.15-1.65 grams /Wter, HCI
|Eriade] = 0.7-66 grams/lder
Acetybene Tetrachlonide 90 205 96 5 E - — | at top and bottom of distilzbon column, in vapar and bguid
a0 m 106 B E — =
Actd Pulping - 165-175 T4-80 - E — E
[Ammones Baze)
Acoaitic Ackd - 185194 B5-90 - E - — | plus NaOH, H,50,. and sodium medabisullide. Aloy C gained weight
shightly.
Acrylic Acid — 212 100 5 ] - — | H;50,, acrylic acid reactor condensor
Kir, Exhaust - 110 43 G E G G aeration, saluraled with water and containing chionnated solvents and
ather organic compaunds /
Aar - 180 B2 - E - G | CalDCly, Cly and Hy0. Duration of test — 204 days
Kir and Steam - 180 82 E — -
Aicohol, Allyl 100 75 24 - 5 — -
100 BP. B, — 5 - -
Mcohol, Ethyl or Mathyl i o B.P, i B E E - - t
Alkylamines - 200 93 - 5 - G | afkyl smines in aquecus solufion contaming small amounts of COy;
pH 10-12
Alkylate, Butane — 128 53 E E - — | duting petroleum refining in depropanster tower, vapor and liquid
anid Lighter Allgy €= 0.1 mpy
Mkyibenzine Sullonate 1 140 B0 G - — U | 24 hes, lab test (vigorous stirmng)
Myl Benzene- = 100-130 3854 E E — — | inseftfing lank and sullonalion lank duting detergant manufacture. Ay
Sullonic Acid C =08 mpy
E — Less than 2 mpy (0,05 mm./y) B.P. — Bailing Point
G — & mpy [0.05 mm/y) to 10 mpy (0.25 mm/y)
§ — Over 10 mpy (0.25 mm/y) ta 20 mpy (0.51 mm/y)
B — Ower 20 mpy (0.51 mm/y] to 50 mpy [1.27 mm/¥)
U — Mare than 50 mpy [1.27 mey) a




. Ammonia
E—

G — 2 mpy (0.05 mm/y) ta 10 mpy {0.25 mmy)

Type
116
Cencen- Temperature HASTELLOY®™ alloy Stain-
tration, less
Caorrozive Media parcent deg. F deg. C B/B-2 | C/C-276 |G/G-3 | Steal Conditions
Alkylphenol — boran — 197305 92.96 E E = — | nalkaylation, maing and distillation processes higuid and vapor phase.
trifluoride complex Alloy € = 0.4 mpy
Allyl Chioride 100 15 L 1 — — —
Aluming Hydrate - 140 1] B 5 - — | plus phosphated alumina hydrate (G0 BE H,50,), 65 parcent aluming
hydeate, 75 percent H,PO,
Aluminum Acetate L o B o BF 8 5 - -
Aluminum Brazing Flux - BO0-1300 427705 E s - — | LiF, NaCl. MaF. specimens were allernately expased fo air and molten Hux
over 10-day period
Aluminum Chiorde 10-80 o B, o BP E - - — | a5 in ethyl benzene production, somenzation, Friedel Crafts synthess
Aluminum Chlorde 50 125 52 E - - — | plus HCI a1 250 psi
Slodge 50 250 121 E — - --
Alaminum Chioride — 360 182 - 3 - — | AICIy B5%, Nall 12%, AL,D, 3%, FeCl, 700 ppm initally. AICI, 35-B0%,
NaCl B-9%, Al,D, 30.55%, FeCl, 0.5-1.5% hnal
Aluminum Chioride Satr, Sobn BP BP B u - — | no aevation
Aluminum Frioride {i] 75 | - 5 - -
Mlumimum Flusto Sullate 15 G0-Ed 16-27 5 E - — | AlFS0y to pH = 2.3, Alloy C = 0.4 mpy
Numinam Fluore Sullate 1535 180-235 B2-113 u B - — | Aboy € =24 mpy
Aluminum Potassium 10 ta 175 to 79 - 3 - =
Sulfate [Alum)
Auminum Sodium Sultate 10 o BP, to BLP. — 5 - -
Aluminum Sultste 10 to 130 1o 54 - E —_ -
10 17580 EO-BP —_ 5 - —
15 120 49 — E et =
20" to 130 to 54 5 £ - — | "paper makers alum
20 175-8F. BO-BP. - 3 - -
30 BP. B, - 5 e e
40 BP. B - 3 — =
50 130-8.8, S4.BP. - E —_ -
55 100 38 -_ E - -
Aluminam Sultate 29.58 195-250 91121 E - —_ — | el descaling. Plus 0,01 percent lerric and 003 percent ferrous ions as
Fe,(y, trace Cr,0y Occasional exposure fo NaOH cleaning solution
Amines 30 250 121 E E E E | 30%lactam, 20% organic acid, pH 10-11, polymerization ketile, 62 days
Amines = 57 125 = E — E | hot wash liqud, Reaction product of diphenylamane and acelane in HER
catalyst alter addition to 50% NaOH lo yeeld pH of 12-14. Moderate
aeralion
Amines [Secondary 80-85 160 71 - E E E | dissolved in isopropyl alcohol. Methyl chioride added to MNTM press and
of Tallow) 73% NaOH 1o keep newiral. Manulaclure of fabric scltener. Air lree.
Agitation vickenl, 251 days
Amine Hydrochborides El] 200-360 143-182 B 1] G % | ammonia 20%, water 50%, Liguid phase. 25.2 days, no agitation o
aeratian
Amine Hydrochlarides 30 290-360 143182 as u - E | ammonia 20°%, water 50%. Liqoid phase.
Amine Hydrochiarides 30 360 182 B u G G | ammonia 20%, water 50%
Amine Hydrochiorides 40 07487 150-250 - u u U | ammoniz 20%, water 0%, 4 days, sgiation > 4it/sec, aeration — none
Amine Hydrachiorides 40 302482 150-250 - u - G | ammonia 20%, water 40%. Ligusd phase
Amine Hydrochlondes — 482 250 - u u u
3-Bmimopyriding i 144 62 - E - E | 3.25% Na0C, 7% MaOH, 10% MACL, 69% H,0, Balance inerls. pH 14;
producton of 3-Aminopyridine; Agitation — none; Air free; 74 days
Ammania 12 8090 26-32 G 5 — = plis 7 percent carbon dipxede and waber in ammania recovery siripper m
urea plant
Ammonia 27 122194 50-90 - E E E 6% C0y, B5% waler vapor (all by vol}, 131 days, best in heat exchanger,
vapar rone. Aeralmon — shighl, Agtation — slight
bil 185 85 - E E E carbon diowide 6%, waber vapor 66%, air 0.5-1%, ol by volume
Less than 2 mpy (0,05 mm./y} B.P. — Bailng Paint

§ — Over 10 mpy (0.Z5 mm/y] to 20 mpy 4051 mmy)
B — Ower 20 mpy (0.51 mm/y) to 50 mpy [1.27 mm/y)
U — More than 50 mpy (1,27 mm/y)




Type
116
Concen- Temperature HASTELLOY® alloy Stain-
fration, less
Corrosive Media percant deg- F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Amments s 390-490 199-254 - G = — | plus ammenium chipnde, cuprous chionde, cupric chiorsde. Aur-free. i:
Moy C =221 mpy
Ammonia, Liguid 10 75 ¥l 3 E - -
10 100-8.P. 3sar 5 5 — —
F. ] 15 24 5 E — =
0 100-8.F. 8P 5 3 — —
30 15 2 5 E == bl
k1] 100-8.P BEP 5 5 — —
50 to BP. to B.P. 5 L3 - - t
10 I BP. to BP. 1 L3 — —
100 to 600 ta 316 5 5 - -
Ammonda, Ligusd = 194 50 G E - - in outlet of methallymine reactor conlaining amines NH,CI, organic
chlorides plus polymer. Alloy C = 0.1 mpy
Ammanium Bifluorsde 10 m 25 — E - — | Migy C = L1 mpy
Ammanium Billuoride 50 1o 71392 25-200 - G - — | Mioy C = 8A mpy |
anhydrous .
Ammanium Biflwaride —_ 300 148 E E - G Tused, 40 days
Ammoniuem Bisulfde - 157-162 69-72 - E - - pubpeng hguos. Alloy C = 0.3 mpy
Ammenium Bromide 10 75 24 - 5 -
Ammonium Carbanate 10 fa B.P. o BP. -3 5 - -
0 I B.F. to BP. 5 5 - -
30 I 175 o BO E E — -
n fo B.P o B.P. 5 5 - =
40 1o 175 to BO 5 5 - -
a0 BP. BP. E £ —_ -
50 B.IP. BF 5 5 - -
Ammonium Chlonde 6.22 266 130 - B - u 0.07% nickel chiaride, 2.95% ammonia, 5.55% smmandum carbonate, pH
= |08, recovery of ammanda, 24 hrs.
Ammonium Chioride 11-14 194 80 E - - = plus H:5 mercapans and nan-abrasive solids in agitator,
Ammoniom Chlorde 14.7 B6-176 30-80 - E E E 8% NaCl 4.2% C0;, 131 days, agitation and zeration — shght ‘
Ammonium Chiorede 26-31 180 B2 - E G G fluxing stainbess steed sivip peior 1o soldering. Duration of fest — 98 days,
seration — moderate, agitation — 2.3 ft./sec
Ammonium Chioride 2840 17-216 75-102 - E - - in evaporating tank. Alley C = 0.02 mpy
Ammaoniom Chioride kL 221-230 105110 - E - - plus less than 0.5 percent NH,, Alloy C = 0.014 mpy
Ammaonium Chloride 3550 to 225 ta 107 - E - - pliss 35 parcent InCl; for 2 percent of period, tank contained boiling
solution of 50 percent NH,CI, 4 percenl InCly, 0.15 percent PBCI;.
Aoy C = 0.1 mpy i bath bguid and vapor phases.
Ammanium Chioride Io 40 to BP o BP, 5 5 - -
All ta BP. ta BP. - 3 - —
Ammanivm Chioride 147 gn 167 15 - E E E sodium chlonde 78 g/1, carbon dioxide 42 g/1 [combined as NH,HCD,,
{MH,}; CO,, MaHCO,), ammonia 22 g/1 combined as NH,HCD,, [NH.J, CO4
NH, OH. Sulfide trace, organics possible trace
Ammaonium Chloride — 60-70 1621 - E — —_ sole leather dye val. NH,Cl and enzymes dispersed in waler
Ammonium Chiotide - 140 60 g E — - sodium sulfite mother liquors. Alley C = 0,003 mpy i 336-he. test c
Ammonium Chioride - 140-147 60-64 E E - - plus sodium sulfie mother quor. Alley C = 0.02 mpy
Ammonimm Chloride - 175-218 79-103 E 3 - - plus HE and hydrocarbons in relinery coker bubble tower, Aoy C=0.1
mpy
Ammonium Chlonde - 194 80 - E - - 400 grams/Tler HHCI plos 3-5 grams/liter NH;
Ammonium Chloside — 625652 329-M5 == G - - Alloy € = 2.12 mpy Q |
Ammonium Chiloride - 840 445 — E — - 350 grams/liter NHCI phus 1-2 grams/liter Iree NH;, Alloy C = 0U06 mpy
Ammonium [8-hydrogen Sair. Soln 82 28 E E = - Alloy € = 0.004 mpy
Phosphate
Ammonium Fluaride 15 60-200 16-93 13 E — - plus excess NH,OH
Ammonium Flucride 20 175 RO = E - - plus 8 parcent tdanium Ruaride in e separation of itanium from itsare ( 1
Ammonium Flueride 45 230-266 110-130 - - —_ - plus sispended ferrous tdanate [Mmenite)
E — Less than 2 mpy [0.05 men/y) B.F. — Bailing Pgint

G — 2 mpy (0.05 mm/y} 1o 10 mpy {0.25 mm/y)

§ — Over 10 mpy (0.25 mm.y] 10 20 mpy (0.51 mm./y)
B — Over 20 mpy (0.51 mm/y) to 50 mpy (1.27 mm/y}
1} — Mare than 50 mpy (1.27 mm/y)
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Type
1
Concen- Temperature HASTELLOY® alloy Stain-
tration, fess
Cormrosive Media parcant deg. F deg. C B/B-2 | CAC-276 | G/G-3 | Steal Conditions

Ammeniuem Flsosilicate 185 %0110 3243 — _ — || plus 1 percent frae H,SEF,. *Slight weight gain

Ammonium Hydraxide - 248 120 - G - — | 210 hours, 8% NHy, 2% H,5, 2% CO; and 0.3% HCH

Ammonium Hydroxide Conc, 572 300 U= 5 - — | contained 2 grams cupnc chiaride and sedium sulfate/gal, 159 hes, lab
test. no agitalion, *Cracked

Ammonium Hydroxide - 150 66 - E - E | contains (NH,};00. [NH,);5, NHCI, NaCl

Ammonium Hydroxide, — 268-275 131-135 - —_ E E aeration

Ammonia. Carbamate

Ammaonium Hydroxide o 122184 50-50 - E - — | carbon dioxide 6%, water vapor B6%, air 0.5-1%, all by volume, slight

Mixfures, Ammania aeration

Ammoniam Nitrate 10 15 24 - E — -

Ammaonium Nitrate 12 z212 0-100 B E - — | plus ammaniem hydroxylamine disublonate 50, ammonium sulfates and
nitrates. Alloy © = 0.3 mpy

Ammoniem Nitrate 13-38 100 38 E E — E polassium chioside 1 1.6 to 30%, calcium phosphates, mong- and di-, 1%

Ferliirers fo 1a%; water 20%, inerts 12%; pH 4.5 to 7.0, moderate asration

Amimsonium Oxylate 10 15 i — E — —

Ammanium Perchlorate M to 160 te 71 - 5 —_ -

Manimanium Persullate 10 15 bl FES E = =

Ammonium Phosphate § 75 M - E — -

Ammonium Sullale Al o BP, to BLP. - 5 - —_

45 180 8 - i - — | *liquid anhydrous NH,, H;50,, and (NH.J,5 added in process

Ammuonium Sulfale — 212-213 100 u E — — | indilute and saturaled NH, 50, plus 1.5 percent Iree H,S0,. Mloy C=0.7
mpy

Ammonium Sulfale _— 156 B9 —_ E - — || plus 50; and other sulfur compounds. Moy C = (.06 mpy

Ammonium Sullite - 103 kL] — E - — | plusammonsum bisullde, 3 pereent total 50;, pH = 6.2, Moy C=0,1 mpy

Ammenium Sullite 4546 — — — E - E HHHE0,, pH 5.0 to 6.0

Amyl Acetale - 275 135 — 8 — — | during production of amyl acetate from amyl alcohol, glacial acetic acid,
H, 500,

Amyl Mcohol - 104 40 - s - — | plus 44 percent acetic acid, 34 parcent amyl alcohel, 2 pescent subluric
acid, balance water

Amyl Chiaride - 75 24 E E — — | iplus traces of Nall, NaOH, FeCly, and water. Alloy C less than 0.1 mpy

Amyl Chiaride -] i1 kli] E E - — | plus 16 percent dry HCL Allay C less than 0.3 mpy

Amyl Chiaride 100 85 i E E — — | phus trace of HCI and waler

100 B, BP E — — -
Amyl Mercaplan - 230 110 E - - - :luslrmesufnlhlnd,hrina.mﬂmurlde. diamyl sulfide and H,5. 1656-
r. lesl

Amyl Mercaplan - to 320 ta 160 E E — — | in liquid and vapars of distllation column plus some olher amyl com-
pounds, water and a trace ol H,5.

Amyl Phenc! - 178 E0 - E - E various organic syniheses: trtiary amyl phenal, amylene, dileriary amyl
phenol, trace BF3-ether; t-nonyl mercaplan, sulfur, hydrogen sullide,
ditertiary  nonyl-polysullide, magnesia, diphenylaming, monene,
nonyldiphenylamine, styrene, trace S8% H,50,, clay, vapor phase

Ayl Phenol = 332 200 E E - E various organic synthesis: fertiary amyl phenal, amylene, ditertiary amyl
phenal, trace BF-ether; t-nomyl mercaptan, sulfur, hydiogen suifide,
ditertisry  nonyl-polysullide, magnesia; diphenylaming, nonene,
nonyldiphenylamane, styrene, race 98% H,50,

Aniline 100 75 L] - 1 = -

Anilne - 392.518 200-270 E E — —_ plus £S5, H;5, mercaplobenzol, thiazobe and others. Alloy C = 1.0 mpy

Aniline Sulfite 10 &0 16 E* - - — | *50; blewn into 10 percent aniline oil in water

100 75 L] - E - =

Anisale (Methyl Phanyl - 02 150 — E - E anhydrous, 32 days

Ether}, Boron Triflueride

Anodizing Sobution, - 180 g2 u E - - 185 percent H,50, plus 3 percent H,Ced, in head-lined tank

Alumirim

E — Less than 2 mpy (0.05 mm/y) BF. — Beiling Pont

G — 2 mpy [0.05 mm/y) bo 10 mpy (0.25 mm/y)

§ — Ower 10 mpy {0.25 mm/y} to 20 mpy (0.5] mm/y)

B — Over 20 mpy (0.51 mm./y] to 50 mpy [1.27 mm/y) 11

U — More than 50 mpy (1.27 mm/y)




AT

Type
11

Comcen- Temperatura HASTELLDY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions

Anfibietic — 6590 18-32 - E = = | in processing tank before lilkering ater fermentation. Usually newbral but

Fermentation Media eccasionally acidifed 1o pH = 2.5 with HCl oo H,50, or alialized 1o pH =
10.5 with NalH. Aoy € = nal mpy

Antimony Chiaride 50 160 7 - E - E 8% HCL, trace HF, balance CCI, and rednigerants

Antimony Chlaride 50 ] 17 - E - E B% HC1, B% HF, balance COJ, and refngerants

Antamany Flusrochborides - 150 3 — G u U | Vapor over mised antmony fusrochiorides [Sbhl;:lts—:l] refluxing
condensale of aliphatic halocarbons, anhydrows ydrogen lluonde and
hydrogen chloride.

Antimony Pentachboride 50 160 71 - E - E Hworochemical manulacture: Separaticn of Sbl; by distllation, Carbon
tetrachioride and refrigerants 42%, hydeogen chéoride B%

Duraton of test — 341 days
Aegation — slight
Agiation — about 5 fi/sec

Antimony Pentachlaride 50 160 Tl — E — g carbon letrachloride and relrigerants 42%, hydrogen chionde B%,
hyidrogen Ruaride trace, shghl aeration.

Antimany Salts — 58212 50.100 — u =i U | vapor over mixed antimony fluorochborides [ ShFachSl], refluxing
condensale ol aliphatic halocarbans, anhydrous hydrogen Fuaride and
hydrogen chiovide

Antimany Salts - 212 100 - u —~ | 6 |mmed antimany flsorochiondes [StFxCiS-a)] and [ SeFyCiay). to
which i alfernalely added anhydrous hydregen luonde and ahphatic
organic chiarides

Aqua Aegia - BP BP u u - — | 25 percenl HNOy, 75 percent HCI

Aromatic Tar - 4g2 250 E - E = | distillatson process, 167 hrs, webded samples

Aromatic Tar — 487 250 — — E — | distillation process, 264 hrs., welded samples

Alrazine = 140 60 - E — — | moderate aeration

Barium Chioride 2025 14g-212 60-100 - E - — | Aoy G = 0.1 mpy

Barium Chioride Al 1o B fo BF, L - - —

20 BP. B.P. 5 E - -

25 B.P. BP. g E - —
Bamum Chigride Saturated 10 21 E E - — | Alley € = 0.1 mpy
Bariem Hydroasfe A B BP 5 -3 - —

100 1500 816 E - — -

Bewswax Bleach - 20 104 -_ E - — | 160 fx HyPOL 50 1b. KMo, and 300 ib. H,0 per 1250 Ib. of crude

Solutson beeswax, Alloy C = 0.19 mpy

Benzene 50 80 21 B B - — | plus 40 percent chiorinated benrene, 5 percent HCL 5 percent H;0

Benzent 9% 80 a7 B E - — | plus’5 parcent HCL 5 percent H,0 and chiorinated benzene. Alloy B = 44
mipy, Allay C = 0.2 mpy

Benzene 1] o BF, to BP. 5 5 - -

Benzene, Chiotinated 100 265 130 E E - — | Moy € = 0.1 mpy

Benzene, Manathlos - B60-80 16-27 8 E - — | in DOT produchon plus 50;, Alloy C = 0.3 mpy

Benzene Sullanic Ackd 86,7 140 60 G 5 - — | plus 3 percent H,50,

284 140 13 u - -

Benzene Sullonic Ackd 90 329 165 [ ] —_ — | process slarts with 66 B& H.50, and bearene. Final product is 90
percent benzene sullome scd and 4 percent H,50,.

Benzens Sutlonic Acid 913 284 140 5 5 - — | plus 3.8 percent H,50, Alley C = 18 mpy

Benzene Sulfonsc Acid 92 397 200 E E = — | plas 5 percent sulfuric acid and 3 percent water

Benzene Tetrachion - 269-554 132280 - E - — | instill at three points. Alloy € = 0.2 mpy in hquid, 0.5 mpy in hiquid-vapor
interface, 0.7 mpy i vapor

Benzene, Wel - 86-95 30-35 G — = —

Benzoic Acid 10 15 24 - E - =

Basmuth-Lead Alloy Eulectic 1o 464 o 240 g g — — | both Alleys B and C considered good lar lang time use

Black Liguor 4347 450 232 - B - = | in preduchen of dimethyl sullide from black lquor

Bieach Liquor 100 o 125 o 52 —_ 3 = — | containing avadable chiorine

E — Less than 2 mpy (005 mm/y}
G — 2 mpy (005 men/y) to 10 mpy (0.25 mm/y)

§ — Over 10 mpy (0.25 mm/y) to 20 mpy {0.51 mm/y}
B — Over 20 mpy (0.51 mm./y] to 50 mpy (127 mm./y)
U — More than 50 mpy (177 mmiy)

BP. — Boilng Point
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Type
36
Comcen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Bleach Soluticn - 63 17 - E - = | 0.044 parcent free Cly, 0.07 percent available C1y, 0025 percent CI0, 48-
fr, fest, Alloy C = L1 mpy
Bogic Acid Al to B.P to BLP. E E - -
Boron Trichloride - T.212 25-100 E - - = | in mefal halide filler plus chloring, lerric chionde, aluminum chioride,
silicon tetrachlonida,
Bosan Trillucride 1.4 140-284 BO-140 5 G - — | plus 0.2 percent HF in low pressure stdl, Alloy C = 2.4 mpy (hquid), 1.9
mpy (vapor)
Bosan Trlluceide - 75-135 24-57 - E - = | In hydrocarbon gil, both liquid and vapor phases. Alloy C = 0.1 mpy
Etherate
Boran Trilluoride = - - - E - — | in phenal and water during alkylation, Alley C = 0.2 mpy (vape], <0.1
Etherate Catalyst mpy {liquid)
Boron Trllucside 44 104-212 40-100 - E - — | Moy C = 0.16 mpy
Etherale
Brackish waler - 41 5 - E - E | Mewark Bay. Contains 0,70% NaCl, 1000 ppm Ca as Caly, 60 ppm HEL
Moderate aeration, pM 6.7
Brass Pickling 100 140 60 — E - — | contains 19 to 28 percent H,50, and 1 to 4 percent CuS0, Completely
Soluban immersed in solutson in rubber-lined tanks
Braging Flux - 10%0-1140 5BE-615 G G - = | alkali llwoeides in commercial dip brazing lurnace. Allay © = 5.6 mpy
Brine 29 115125 4652 - E — — | plus ghue and carbon black, H,50, added to release fatty acid from scap
addition. pH = 2.0-2.9, Alloy C = 0U065 mpy
Brine - 125-150 52.66 - E - — | 310 grams/lider NaCl brine plus trace CI,, pH = 10.4. Allay € = nil mpy
Brene, Saturated - 140 60 = E - -
Brine, Saturated - 240-245 115-118 — E - — | aeration
Brine Salutsan, — 107 a2 G E E E | containing 23 g/1 total diselved solids consisting of 10 g/ chigride and
Wasle Slream 4.4 g/l sulfale pH-1, 90 days
Brine Shirry - 195 91 -_ E E E | containing MgS04,, H;50,, KCI, NaCy, MgCl,, trace ol 5; pH 7.7, moderate
{0 extensive aeration
Brine Slurry - 196 92 == E E E | alto Na 50, KCI, MaCl, MgCl,, trace of 5, pH 7.7, moderate io extensive
containing Mg50, aeration
Bromine, Dry 100 to 150 to 66 - E - -
100 150-100 &6B-371 - 8 - —
Bromane Gas - 50 15 G E = — | in equilibrium with 10% Br water solutson. As-webded samples.
Brodmane Gas - 58 15 G G —_ — | w equliboum with Br bowid. As-welded samples.
Hutane 285 158 10 G B - — | also 50.2% H,50,, 21.3% waler, synihetic butyl scetate hguors
Butane — 215250 107-121 H G - — | plus mobutane, hydrogen chloride. Alloy € = 10 mpy
Butanes - 120-140 45.60 3 —_ - — | plus 0.02 percent mercaplan salfur
[Catalyst Cracked)
Butyl Acelate - 0 104 E E - E | sea water, distillalson of bulyl acetatls, 64 hrs. bield test
Butyl Acedate 100 15 L G B —_ — | Alley C = 30 mpy
Dichlarophenoxy 100 140-171 B60-77 5 5 -_ -
Bulyl Acetyl - 140 60 == E Tec — | plus charcoal and traces of scefic aced. Moy C = nal mpy
Ricanaleate
Bustyric Acid 95 239-284 115140 - E FEn — | plus 5 percent acetic acid. Alloy € = 0.3 mpy
Butyric Acid 100 230-265 110-130 g E — — | plus traces ol MnS0,, MgS0; and wales
Butyric Acid A 1o B.P. 1o BP § E - -
Calcium Bromide 8 60-140 16-60 E = = — | plus 86 percent CaCly, 11.5 percent LiBle, 42 percent H,0
Calcium Carbenate - 17 47 = E 3 E | calcium carbenale, calcium sulfale, calcivm sulfite, all suspended as 6-
11% [by wi) slucry, pH not specified, seration
Cakcium Carbonate - BD 27 - E E E | calcium carbenate, calcium sultate, calcium sullde and Hy ash all
suspended as aboul 20% (by wi) slurry, pH not specilied, aeration
Cabcium Chilorate Al o BP o BP. - 3 - —
E — Less than 2 epy [0.05 mm/y) B.P. — Bodling Pomit

G = 2 mpy (0,05 mm/y] to 10 mpy (0.25 mm./y)

§ — Over 10 mpy (025 mm./y) to 20 mpy [0.51 mm/y)
B — Ower 20 m:gum.ﬁl mm/y) to 50 mpy (1.27 mm/y)
U — Mare than 50 mpy (1.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percenl dug. F dig. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Calerum Chioesde 12 715.85 24-29 G - - — | plus B percent mathyl ethyl ketone, 1 percent HCL, 0.5 percent aconitc
acid
Calcum Chiloride 20 0 104 - E E E 10% KCI; cancentrated brine in potash extraction pslol plant.
Calcium Chioride o 167-194 7590 £ E - — | ples 87 percent Mgll;, | percent Nall hall in vapor - hall liquid phase,
Bittern Process. Alloy C = 008 mpy
Calcium Chioride Al to BP. fo BLP. 5 E — — | *shght gain in weight. Specimens in pilol plant evaparator
40-60 350 177 E* E* - -
Calcium Chioride a0 180 B2 - E - E | rinc sulfste 40¢%, pH 28 35% of time; aluminum sultste 3-30%%, pH 3,
15% of time; magnesium sulfate 40%, pH 3, 10% of time; zinc chloride
405, pH 1B, 5% of ime, maderale aeralion
Calcium Chioride 40 T0-200 21-93 - E — E 5 solubons, each singly: calcium chionde, pH 2, 35% of time; zinc sulfate
40, pH 1B, 35% of teme; aluminum sulfate, 3-30%, pH 3, 15% of ime:
magnesium sullate 40%, pH 3, 10% of time: rinc chlornde 40%, pH 1.8, 5%
of hme, Moderate aeration
Caloium Chiride 5 260 127 G G - - hydrogen chipeide recovery, pH about 3 1o 4
Duration of lest — 305 hrs. = 12,71 days
Aeration — moderate
Agitation — 2-3 H./sec.
Calcium Chleride 55 220 104 G - - — | partially purified
Calcium Chlceide 58 k7] 165 - G — — | plus 1.0-1.3 percent NaCl, 0.10 percent Ca{0H),. Altoy C = 2.1 mpy
Calcium Chlovide 62 3o 154 G G - -
Calesum Chioeide 13 350 1717 G - — — | partially puvilied
Calcsum Chioride - 175 1 E - - — | 140 g/ CaCl,, 80 g/1 Nall, 2 g/1 CafOH];
ealcium Chiaride - 248266 120138 G - = — | plus Nag5, Ma,C0y, alemental sulfur, in sulfur separator,
Calesum Chioride Brine - 176-194 80-90 — E - — | plus MgCl; brine, pH = 50
Calcium Hydroxide 18-20 70 21 - 3 - g* | duration of test — 204 days, *severe pitling
75 24
Calcium Hydroxide fo 50 to BP. fo B.P. - E — —
Caleium Hydrowide - 75 M = £ = G* | duration of test — 42 days, *perforated
Calcium Hypochlorite 05 EE-140 30-60 - E - -
Calcium Hypochlorite 05 B6-140 30-60 - u — — | chbaring absorption
Calcium Hypochlatite 23 BE 0 - 5 — — | Mlley € = 135 for 2 percent, 16.4 for 3 percent
Calcium Hypochlosite 6 95-212 35:100 - E — — | Moy €= 0.2 mpy
Calcium Hypochlosite 10 75 i — 5 — -
15 125 52 - 5 —_ A
b 75 b - E — -
0 125 52 - 5 - -
Calcium Hypochlosite - 65-86 1B-30 - E = — | spray drying (180 grams/Ider Ca0CL). Alloy C = 0,07 mpy
Bleach
Calciom Hypochlorite - B0 b | - E — — | 2-3 grams/iter available Clp. Alloy C = 0U] mpy
Bleach Liguor
Calcium Hypochlorite - 1280 27 — E - — | 230-230 grams.Niter, Alloy C = 001 mpy
Liguos
Calcium Hypochlorite - 60-100 1638 — E - - free €y = 40 grames/liter, CaCly, CaCl0y, CaCOy and free lime in smadl
(Lime Siudge] ampants
Calcium-Magnesium Conc. 212220 100-104 5 G - — | plus free 0.63 percent HCI in condensate, Moy € = 6.7 mpy
Chioride Selutions
Cabcium Pyndane - 10150 38-66 = £ = — | plus 1-5 percent H;50, and a trace ol Hg30, Alley € = 0.1 mpy
Sullonate
Calchien Sulfde . 115 46 = E E E calcim sultale, cabcium carbonate, lly ash, all suspended as 30-50% (by
wi) slurry, pH not specified
Caleiim Sulfile - 17 47 = E E E calcium sulfsle, calcium carbonate, ly ash, all suspended as 10-15% (by
wh) slurry, pH not specibied, aeration
E — Less than 2 mpy (0.05 mm/y) B.P. — Boiling Paim

G — 2 mpy [0.05 mm/y] to 10 mpy [0.25 mm/y)

5 — Over 10 mpy (0.25 mm.y) to 20 mpy (051 mm.'y)
B — Owver 20 mpy [0.51 mm/y) to 50 mpy [1.27 mm/y)
U — Mone than 50 mpy (1.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, (1
Comosive Media parcent deg. F deg. C B/8-2 | C/C-276 | G/G-3 | Steael Conditions
Calclum Sullate 10 to BP to B.P 5 1 - -
Candedilla Wax = 96-221 36105 —_ E - — | phus NaCi0y, H,50, and HNO, (2cid confent about 25 percent of fotal).
100-hr. best
Caprolacions -— -_ - - 5 - G | 664 hrs, preduction of caprolacium
and Ammania
Carbon Dichloride 65 250 121 - E - — | plus 25 percent CCY, 10 percent haavy arganic chiorides ssturated with
HEL and €1, about 20-30 ppm H0. Alley C = 0.05 mpy
Carbon Dioxide 10 150 66 - E - — | in humadslicateon process plus 0.2 percent 50y, 2 percent CO and some
0. Alloy € = 0.02 mpy
Carbon Dioxide L fo 1000 I 538 = E - -
100 fo 1400 1o 760 E — LS E=
Carbon Shurry - 15 24 E E - — | plus HOI to a pH of 1.5, Alloy € = 002 mpy. 11-wesk test
Carbon Tetrachloride 10 15 24 5 E —_ —
100 15 24 s E —_ —
100 to 300 to 149 g = s =
Carben Tetrachlaride B5-87 BS-167 3075 B G - — | phus 13-15 percent chlorinated bigh potymer, 0.08 percent chiorine, 0. 1-
0.2 percent HEL Mormally anhydrous. Alkay © = 2.2 mpy
Carbon Tetrachlride 815 185 85 u G - — | plus 12 pescent H,0, 0.4 percent C1;, 0.1 percent HCL Alloy € = 2.3 mpy
Carbon Tetrachloride - 9321112 500-600 G G — — | CCly carried in air stream
Carbonic Acid 15 75 L E E —_ -
100 15 4 E E — -
Caustic (mikd) 06 40-212 4100 - E - — | plus tetra sodiim phosphate, dilute NaOCL, some free C,, dilute H,504
(L5 percent acid)
Caustic B 80-90 2132 B - - — | absorption of C1; and acidic material from reactor off-gases. Sobution con-
tains 1 percent NaOC| maximum
Caustic 217 60-110 16-43 E E - — | plos 7 percent Na(l, B percent CH,CO0H, 12 percent arganic salt and
waler in peutralization process. Alloy C = 0.1 mpy
Chestnut Wood Extract - 150-200 66-93 - E - — | pliss organic and sulfurous acids and tannin
Chlosacelic Acid 90 1 x| E E - -_
Chlpracedic Acid 100 158 70 E E - —
Chioracetic Acid to 70 o BP, o BP. - s — i
a0 5 2 3 E - — | "monochicracetic acid
100 to 356 fo 180 E* - - -
Chioracetic Acid, -_ 68 0 E E - — | pbos 15 percent dichloracetic ackd and 15 percent acetyl chioride. Alloy €
Mono <0.]1 mpy
Chloracetic Acid, - 160- 180 71.82 G 5 - — | Aoy C = 14 mpy
Mono
Chloragetic Acid, &0 7 541 - E - — | plus 38 percent acetic acid, 1.5 acetyl chioeide, 0.5 percent H,S in
Monn &0 A 3542 E 3 - — | mother liguer (1) no agitation [2) slow agitation (3] fast agitation
60 73 2503 = — - —
&0 140 (1) 60 {1} L] 5 = —
Chloracetic Acid, B Bb a0 8 E - — | process is to dissolve 945 grams/liter solid MCA in water. Solution
Mano (Tech. Grade] agitated with air, Ay C = 0.2 mpy
Chioracetic Acid, 100 60-70 16-21 G E - — | Moy € = nil mpy
Mang (Tech. Grade]
Chloralphenoxy- - 250 121 - E - — | production of this acid from monochlorobenzene, dichiorophenal,
Aeebic Acid, 24 Dy maonachloracetic acid, MaOH and H,50,.
Chlosethylene, Tn 100 o B.P. o B.P. - - — | wapor and ligwid — sometimes steam and ammomis present
Chitorie Acid 3 75 24 u E —_ = | 4 percent H,50, 3 percent H,0; carodting solution, Aoy C = 0.1 mpy, 47-
day test
Chlorinated Water 100 15 24 - E - — | saturated
100 190 1) - 5 = =
Chiarine a7 50-180 1082 - E - — | plus 3 percent inert gas (C0; M, etc ) water saturated. Allay C = 0.07 mpy
{50 deg. F, 0.9 mpy (180 deg. F)
E — Less than 2 mpy (0.05 mm/y) B.F, — Boiling Point

G — 2 mpy [0.05 mm/y) to 10 mpy [0.25 mm/y)
§ — Ower 10 mpy (0.25 mm/y) lo 20 mpy (051 mm/y)
B — Over 20 mpy [0.51 mm/y] to 50 mpy [1.27 mm/y)
U — More than 50 mpy [1.27 mm/y)
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i
Concen- Temperature HASTELLOY® alloy Stain-
tratian, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Conditions
Chbarine — 0 18 - E - 3 duration of test — 139 days, dry chlosine gas
Chigrine — Ambéent Ambient - G - — | chloting “smifl” scrubber, 400 his.
Chlarine — (] 20 - E - = | plus HCY amd orgamc acid
Chlaring —_ 71686 24.30 B g - B* | feed Cl; lo dichloropropene at 5 psig. 672 hes. *vapor phase in liguid,
Aoy B = 30 mpy, Ally C-276 = 13 mpy, Type 316 Stainless Stesl = 32
mpy
Chiarine — 7790 2532 - E - [ dry chlating gas
Chlaring — 86 30 G G - — | chbarination sysiem in alkylbenzene unit samples in chioronalor cir-
culabing boop, 3936 hie
Chlaring - 120-135 49.57 - E - — | sbove sodium cefl in fumes containing sodwm oxychionde, sodiom
chboride, sodwmm oasde smoke and moist air. Alloy C= 0.1 mpy, 0.00] in
NI max, pithing
Chlating = 140 B0 - E - — | w/entrained B9.1% sullunc acid and organic impurities
Chlaring - 302 150 - E — — | 1000 ppm CE; in vapor phase duning dechipnnatson, Alloy C = 0.3 mpy,
1776-hr. est
Chignine (Wet) 100 15 24 - G - -
Chlgrine (Wet} s 60-200 16-93 - G - -
Chilerine [Wet) — 13 i — E - — | Alloy C = 1.1 mpy, 67.8 hr. test
Chlaring (Wet) - 104 40 - G - — | with some sea-waler spray
Chlaring {Wet) - 122 50 - E - = | plus hydrochlonc and hydrochlorows acid, chiorination of polyethylene,
T2 hrs,
Chlaring {Wet) —_ 170 77 - E — — | organic solids, condensed water, shight attack under spacer. Duration of
test — B7 days
Chlorine {Wet) - 185 B - g = — | in vapor space of sulfur separator. Plus Hy0, 5, and orgamc thio and
chloride
Chiloaine (Wet] — 190 BB - G — — | Mioy C = 45 mpy, 72 s,
Chiogine (Well _ 190 Y - G — — | condensed waler and organic sohds, duration of test — 203 days, per-
farated
Chlosine (Wel) - 190 BE — u = — | dutabion of test — 2B days, perlorated, salt bane spray
Chiloeima (Wel) - 180 88 - G —_ — | duration of test — 74 days. severe pilling. salt brine spray
Chiorine (Wet) - 190 L - G - — | duratson of test — I8 days, moderate altack under spacer
Chiorine (Wel] - 190 88 — G — | — | duration of test — 202 days, perforated
Chioeine (Wet] - 190 ] - 5 - — || condensed water and organec solds/spacer, duralion of lest — 18days,
moderate attack under spacer
Chilpring (Wet) — 205 95 — u = — | duration of test — A0 days, moderate piting, salt bone spray
Chioring [Wel] — 205 96 — B — — | duration of test — 203 days, sall brine spray
Chloting [Wet) - 225 107 — E = — | m steam, HCl; coll hguor, tetrachloraethane bleach
Chilorine Saturated — 200 93 — G e — | m vertical section averflaw pipe. Allay € = 2 mpy
River Water
Chlorine Saturated - 205 96 - E - -
Walter
Chlpeine Dioxide n.ot 50 10 = E = — | residual amounts in blesched pulp. pH = 3-9, Alloy C = 0.1 mpy
Chilgrine Dvaxide 5 210 99 - 5 - — | in steam
Chlorine Dignde &l 150 66 — B — — | condensed chiorine digxide solution, fow rabe of 250 ¢ fm., 350-hr test
*hby volume.
Chilorine Dioxide 15 110 43 - E -— — | HOGH, C1; and water
Cidorine Dioxide - 3540 24 -y G = — | in water saturated with CI0, [T geams/(Mer). Alloy C = 3.7 mpy
Chiorine Diomide — 36 Fd — 5 - — | 45 g/, pH 2:35, 351-hr. fest
Chigrine Dowide — g 3 - 4 = — | #t bop of absorber. Aligy € = 0.1 mpy

E — Less than 2 mpy (0.05 mm/y)

G — 2 mpy (0.05 mm/y) to 10 mpy [0.25 mm/y)

§ — Over 10 mpy {0.25 mm/y} to 20 mpy {0.51 mm/y)

B — Owver 20 mpy (051 mm/y) o 50 mpy (1-27 mm/y)

L = More than 50 mpy [1.27 mm/y) 16
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Type
316
Concen- Temparature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Stesl Conditions

Chlosine Diozide — 50 10 - E — — | 015 grams/Wer CI0; plus trace 50;, 0-9 grams/hler MaClO,, 18-38
percent Hy50, in spent ligueor tank. Alloy € = 05 mpy

Chiorine Dioude - 135 57 — s - — | 7B percent H;50,, 32 percen sodium chlorate and methanol aeration,
flow rate of 60 gpm., 351-he. best

Chigrine Dioxide - 150-170 6077 - E - = | CiD;waler and gas, plus 0.2 grams/Titer HCI in water, pH = 3.5, Allay C=
0.1 mpy

Chbarine Diguide - 155 63 - E — — | spent gas in vent line of bleach tower, 338-hr, test

Chiorine Dioxide - 155 68 - 5 - — | plus 45 percent H;50,, 0.020 grams/Uter sodivm chiorate in pulp
Beaching.

Chiarine Deoxide -_ 155 BE - E —_ — | pH =65 spool exposed in headbax in No. 6 pulp washer, Kralt pulp stock
plus residusl CIO0,

Chlotine Dinaide - 175185 13-85 - E — — | at top of bleach retention tower, Alloy C = 0.7 mpy

Chlgring (Mixtures) - 5986 15-30 - E - U | cysnogen chioride, chiorine, waber {all gas)

Chlgnne (Mixtures) - 68-85 20-29 - E —_ B | cyanegen chioride (CRCT), chlonne, water vapor (about 1000 ppm)

Chietine (Mixtures) = 169-212 T6-100 — E - E cyarogen chioride [CHCI) chiorine, carbon tefrachioride, water (trace)

Chlerine w/Nitrogen - 180-205 B2-96 E E - —

Chilorine Ouides 3 120 49 - E = G | sodwm chiorate 1.55%, sullur dioxide 8% i air, sodium chioride 0.3%,
exlensive aeralon

Chlorine Oxides - 40 4 — G - E chioring dioxide solution in water, part of lime sublur dioxide 6% in ait,
maoderale seralion

Chiorinated Hydrocarbans, - 100-250 38121 G G — U | production of NIAX catalyst A-99. React chioren with methylamine to

Amines, Ammoniam Chionde make ammanium chlonide then react w/diethanclamine; 275 hrs,

Chloroacrylic Acd - 131 55 u G - = | HEI, Cull, CuCly, NaCl, production of defolant; 204 hra

Chioroacrybic Acsd — 140 &0 G E = — | HEI, Cull, CI5-3 Chloraacrylic acid exiraction conceniraled solubion aler
stripping (tails) was wsed, 48 hes. lab test

Chlorebentene B0 A0-100 4-38 E E E E 40% chicead, pH 2.0, 96 days

Chiorabenzene B0 40-100 4-38 - E - E | chioral 0% firichloro acetaldehyde), waler nol over 0.5%, hydrogen
chiaride trace. (pH of waler extract 2.00

Chiorobenzene - 250 121 — E - — | commerical trichborobentene vapor, ammonia and chiorides, exfensive
aeration

Chigrobenzene, — 77-338 25-170 5 E — — | 1114-1b, 3-chlorodiphenylamine, 311-b. sulfur, 118 iodine, 475-gal.

Momo menochlorobenzene. Mioy C = 1.5 mpy

Chbaro Ebyl Ether, - 302 150 E E - G | stll system Por cracking DY [2-chloroethyl) acetal to vinyl 2-chlaroethyl

Ethybene Chiorahydon ethers and ethylene chlorohydrn, Samples in kettle liguid, 300 hes.

Chiaroflworomethanes B4 100-180 3882 - E - E | tnchlocomonofiuosomethane and dichiorediliuaromethane, hydeogen
chioride 20%;, hydrogen Muande 10%; carbon tetrachlonde 1% antimony
pentachioride, axygen, nitrogen, tatal 5% (aB appra | waler not aver 200
ppen.

Chigroflaromethanes 60 100-180 3882 - E - E dichlgromonoflugromethane  and  monachlorodsllucromelhane,
hydrogen chlonde 20°%; hydrogen fuorde 10%; chioroloem 5%, an-
fimany pantachlionde, oxygen, nitregen, lotal 5% [approx. | water not over
200 ppm.

Chloralorm 100 to B.P. ta BLF 5 5 - =

Chioromethylphen: 99 300 148 . E = = | dchloromelhylphenoayacelic aced, small amis. hydrogen chioride,

exyacetic Ackd sodwm chioride, water,

Chleromethylphen- 99 315 157 G E G B | 4-chiromethylphanoxyacetic acid, small amis. hydrogen chiaride,

oxyacetic Acsd sodium chioride, water,

Chiotonaphihalenes 100 300-360 149.182 E* - = — | *wapor and Bquid in neutrafizateon of free HEl with ime

100 300 14% - g - — | **vapor and liquid phases

Chigrophenal - 122-1a0 50.60 5 E —_ — | in bausd and vapor phase during chiormation of phenol, Cantamnatsan
froen HCL H,S, Feld,

Chlctophenal, — 750 121 = E X — | hydregen chioride trace, waler vapor trace, moderate aeration

Dichlorophenal

E — Less than 2 mpy (0.05 mm/y) BP. — Boiling Point

G — 2 mpy (0,05 mm./y) 1o 10 mpy [0.25 mm/y)

5 — Over 10 mpy (0.25 mm/y) bo 20 mpy (0.51 mm/y)
B — Ower 20 mpy (0,51 mm/y) to 30 mpy {127 mm/y)
U — Maore than 50 mpy (127 mm/y)
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Type
16
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percant deg. F deg. C B/B-2 | GFC-276 | G/G-3 | Steel Conditions
Chlesopicrin —_ 203 95 - E - — | plus water, calcium hypochborite, lime, B percent calcium chioride and
calcium carbomate, pH = 10-11
Chlorosublonic Acid 10 75 24 —_ 3 - = | in smoke scresn manulaciuring.
45 75 24 E* - - — | *plus 50 percent 50,
Chloeasullonic Acid 45 49-84 9.29 E - - — | plus 50 percent 505 Alloy B = 0.02 mpy in bquid and vapor
Chiloresulfonic Acid B0 BE-113 20-45 E - - — | plus 20 percent oleic acid. 0.1 mpy in vapor, 0.3 in keguid
Chiprosulfonic Acid 100 185 85 G E - G | 163 hes lab test
Chiorosultonic Ackd - ta B.P. o B.F. E -_ - = | akkyl-aryl ceganics, HCL and 50; in sulfonation vessel
Chiorosulbonic Acid — = iz 0 — E — § | sullonatson reacter, 20 hrs.
Ethyl Ether System
Choro-Teilluoro — 70-120 2149 E E - — | partially liquetied plus | percent of less HOY and waler in trace amounts,
Lt Ehylene
Chiamaic Ackd 2 Boaling Bosling -_— G - = | 120 hr. lab test
Chromic Acid 10 Boiling Bailing i u U — | 120 hr. lab test
Chromic Sulfate {Basic) to 30 ta B.P. lo BP. 5 —_ B =
50 125 52 5 — - -
Chromism Sulfale (Basic) 50 130 54 G E _ — | Mipy C = 0007 mpy, mild agiation
Cheamium Subfate (Basic) 55 150-250 66-121 - ] - — | 480-hr. test
Chromium Potassium 10 I B.F. to BP. 3 - - —_
Sulfate
Citric Acid 10 60-180 1682 5 E - — | manufacture by aenabic fermentation — air sparging. Allay C = 0.1 mpy
Citric Acid 10 BO-170 2 B H —_ — | manufacture by acid by fermentation with sucrose, made acid with HOL
Moy € = 4 mpy
Catric Acid 10 Bailing Bailing - E — —_
Cilric. Acid fo 58 130 54 u G — — | concentration by bailing sotution from 15° 10 30° BE. 120-hr. test, Alloy C
= 4.5 mpy
Citric Acid Al to B.F. 1o BP. E E - =
Citric Acid - 105 41 - E E E | mined fermentation tank efluent, some citric acid salt, 5 1o 65% solds.
0.08 to 1.2% chioride, pH 5
Clarifier Liguid - 180 82 — E E E | clarifier hquid in municipal refuse incinerator, Water treated with calverts
coagulant Il and ammonia 10 neminal pH of 6, modevate aeration
Coagudation Solution, - 40 3z B - - — | plus 0.01 percent HyS0y. 3.3 percent MaCl, pH = 3.3, in discharge weir of
Synthetic Rubber dewalering skimmer
Cooking Liquor 132 115 46 - u 5 U | aeration
Cooking Liquor 132 115 46 U u* - G | aeration, ®specimen corroded away of was last
Cooking Liquor 132 300 149 B [ — B || aeration
Coolung Liquor 132 300 149 - u* G G | aeration, ®specimen corroded away of was lost
Copper Chlosdes - 455 FET ] — E - U | cuprous chionde, cuprouws cyanide, p-chioro phenol N methyl
pynialidone, p-cyanophencd
Copper Cyanide - 170 17 5 E - — | copper plating solution
copper cyande = 10 a2 gal
caustic sods = 4 oz./gal
sodium cysnide = 2 or./jgal.
Copper Smelting Gas - 105 41 i f E E | copper smeitng gas containing 0.75-1% 50, snd some sulfunc acwd mist
[25- 100 ppm), extensive aeralion
Copper Smetler Gas - 135 57 - E E E | copper smefer gas after cooling in & Hy0 speay lower. Gas contasns H,0 at
2.5 pH plus sulfuric acid mist (25-100 ppem), extensive aeration
Copper Smelter Gas - 100 i - E E § | copper smelter gas and recycled cooling spray water [pH as low as 1.7
v 2.5) 1-1.5% 50, in gas plus particulzte and $0;, extensive aeralan
Copper Sullate a5 190 8 u E E E | 12% Cu avg. 0.5% W,50,. 30 days, copper refming. moderate aeration
Copper Sulfate BB 160 1 u E — E | 12% sulluric acid, air free, copper cefining, 113 days
E — Less than 2 mpy (0.05 mm/y} BP. — Bohing Paint

G — 2 mpy (0,05 mm./y) 1o 10 mpy (0.25 mm.y)

5 — Over 10 mpy (0.25 mm/y] 1o 20 mpy (051 mm/y)

B — Ower 20 mpy (051 mm./y) bo 50 mpy (1.27 mm.y)

U — Mare than 50 mpy (127 mm/y) 18




Type
116
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Madia percant deg. F deg. C B/B-2 | C/C-276| G/G-3 | Steel Conditions
Copper Sulfate All ta BLP. lo BP. - E - -
Copper Sullate - 150 66 — E - E | electrobyte, 194 g/1 H,50, 49 g/1 CuS0. 1 g1 CaD
Copper Sulfate = 160 H — u - — | 40-70 grams/liter CuSoy, 3-6 grams/bler Ag,S0,
Corn Starch 1517 300 149 - E - E | cornstarch acadified with HCU o pH of 1.5:1.7, steam injection at 150 psi
Crecsole O == X 165 5 E —_ — | plus 7 percent acetic acid, 2-3 percent propionic ackd and higher scids.
Cresylic Acid Al o 8P 1o BF, 5 5 - -
Cresylie Acid — B6-356 30-180 - 5 - u cresylic acid, phosphosous oxychloride, tricresyl phosphates, hydrogen
chlonde, aluminum chlaride 1%, pyradines less than 0. 1% Anhydrous.
Cresyhe Acid - 1] i - E - — | pluz NsOH and water, Alloy C = 0.5 mpy
Cresylic Acid = 113-266 45-130 - E - E | cresylic sod, phenol, formaldehyde, suburic acid, ethylenediamins,
phesphenc acid, sedium hydooxide, carbon deozide, ammonia, barium
hydroasde, Corroseve media varsed lrom mixed phenol and sulfuric acd at
2667F to 20% sedium hydroxide at 212°F, (Batch-basis manufacture of
phenglic resing and vamnishes), moderate aeration
Cresylic Acid = 266 130 - E —_ E | cresybec acd, phensl, Tormaldehyde, sulluric acid, ethylenediamine,
phesphorec acad, sodium hydroxide, barium hydroxide, carbon dicxide,
ammaonia, aeraten
Cresyhic Acid - 284 140 E E - U | phenod, phasphorus oxychlande, tricresyl phosphate. hydiegen chiosde,
#lumanum chlorde 0U5-1%, pyridines <1%, Anhydrous
Cresyhc Acid — 350 171 _ E — — | plus H5, H:0 and some organics in boiling solution. Allay € <0.1 mpy
Cresyhe Acid [Crude) - 350 17 - E — — | Allay C = 0.04 mpy, some H,S
Crude O = 145 63 — E — E | wilh od feld brine contasiming 15 ppm 5
Crude 04 - 750-780 9416 E - - — | mined Lovisiana crude; sullur = 0,26 percant, sall content = 3.5 b,/ 1000
.
Crude Tolueng = i m G E —_ 5 | dimethylaniline hydrochbonde refining crude toleene; 235 hrs
Cumeme = 140-160 60-71 u - - — | phas phenal, acetone
Cumeme 75 207221 97-10% £ - - — | plus 25 percent cumene hydroperoxide. In liquid phase. Manufacture of
phenal from cumene,
Cumeme Hyperaride 75 176221 BO-105 E - - — | plss 25 percent cumene
Cugric Chioride § 104 40 - E - = | max. palting = 0.001 in
Cupric Chigride to 50 ta 75 to 24 - 5 - —
Cupric Chioride — B0-80 16:27 - E - — | plus CuS0y and Mall in gasoline sweefening
Copric Cyanide 10 o BP. to BP, — 5 - -
Cupric Nitrate 5 75 L - 5 - —
10 15 L - 5 - -
50 75 L] - 5 - -
15 75 H L 5 — =
100 75 24 s 5 _ —
Cuprous Chiaride — 455 235 1] E - U | cuprous cyanide, 48 hrs., agitaion — beiling action only
Cyanurie Chipride 520 115 46 E E — G| in carbon t#trachlonde of toluene, chiorine 0.5%, cyanogen chioride
{CHCLY 0.3%, hydragen chioride and phasgene (carbionyl chiaride, COCI)
fraces, moderale seralion
Cyanuric Chioride 520 60-160 16-T1 - E - G | in carbon tetrachloring of foluene, chlorine 0.5%, cyanogen chioride
{CNCN 0.3%, hydrogen chioride and phosgens (carhonyl chiloride, COCL)
traces. moderate seration
Cyanuric Chioride - 50 0 G E - E | teluene, dichlorocyanurcisapropamide (CNCINHCH (CH L), sodum
hydroxide, sodium chiesde 10%; pH 11-13, moderate asraton
Cyanogen Chioride - n 25 . £ - B | chigrne waler vapor {about 1000 ppen)
Cyanogen Chioride - 176 BO E E - E | chlorine, carbon letrachlonde, water [race).
Cyaniric Chloride = m 105 E E — E foduene, carbon tetrachlionde, traces of chlorme, cyanogen chioride,
wales
Cyanogan Chioride (Gas) - 59-86 15-30 G E - | chionne, water
E — Less than 2 mpy (0.05 mm/y) B.P. — Bailing Point

G — 2 mpy {005 mm.y) to 10 mpy [0.25 mm/y)

S — Dver 10 mpy (0.25 mm/y) ta 20 mpy (0.51 mm/y}
B — Over 20 mpy (0.51 mm/y) o 50 mpy (1.27 mm/y]
U — More than 50 mpy (127 mm.y]
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Type
316
Concen- Temperature HASTELLOY® alley Stain-
traticn, less
Corrasive Media percent deg. F deg. C B/B-2 | CAC-276 | G/G-3 | Steel Conditions

Detrose (Greens) Liquor = 315325 158-163 —_ G — — | 004 N HOL Alley C = 435 mpy {

Di-basic Organic Acid - 158 10 E E — E

and Thiourea

Di-basic Qeganic Acid - 158 70 E E - E aeration, H,5 in vapor phase

and Thiourea

Dichleaethans 100 to 125 1o 52 5 5 = =

Dichisabenzens — 355 180 E E* — — | 4-5% hydrogen chioride, duraton of test — 53 days, *shght attack under {
spacer

Dichloromonoflwor: 60 165 L G E - E | hydrogen chloride 207 hydrogen Buoride 10%; chlorelorm 5%; an-

methane and monochloro- timany pentachloride, oaygen, nitrogen, total 5% (all appron.), waler not

dilluorg-methane over 200 ppm

Dichlorophenal 100 250 121 E E E E trace of hydrogen chionide and waler vapor
Duration of tesl — 36 days
Aeralion — moderate
Agitation — none
Process imvolved — dichlorophinod

Doathyd Malonate — 7212 25-100 G E - — | 2cyches, hgud 72 hes, vapor 130 brs., maboronalrile process (pilot plant
fest)

Digthyd Suliste - 180-194 8290 G E — U | Aoy B pitted in ligued. H50, (small amt. probabily). 153 hrs.

Dimethylaniling 26 212 100 E G - U | 107 hes. field test, aquecus DMA-HO

Hydrochloride

Unsymetrical — B6 30 E E = E | testing rockel fuels, 28 days

Dimethylhydrazing

Unsymetrical = 146 63 E E - — | testing rocked fuels, 7 days

Dimethyihydrazine

Dephenylaming — 212 100 E E — E | hot wash hquid, reaction product of diphenylamine and acetone in HEr
catalyst atter addition of S0% MNaOH to yield pH of 12-14, moderate
peration

Dedecylbenzene -— 145-165 B3-74 B — —_ — | glus 50, 50;, spent M50, al betiom of sulfonator. Aloy B = 27 mpy

Sullanic Acd {hquid). 32 mpy [vapor)

Duke's Mixtures — To 21 — E - & | industrial waste: water, low bul widely varying concenirafions of
hydrochlorie,  hydrobromic, sulfunc, sublurous acids, alcohols,
chlorinated organic sobvents. pH aboul 1, moderate zeration

Elecirolyte — 150 66 5 E E E 194 /1 H,50,. 49 g/1CuS0y, | g1 Cal. *specimen coroded away or was
lost, air Free

Epschiorhydrin — 176-212 B0-100 - E - — | plus caustic soda, hisphenal, Irichlorosthylene, and sedium chioride
brine, pH = 10-12 i resin manufacture. Alloy C <0.1 mpy

Estenlication — = - —_ E — E

Ethanol 50-75 176 i - - E E | 2-5% Diethyl Ether, 05-0.2% H,%0,, Balance primasly water. Phthalate
ester manulacturing. Apitabion. by 1100 1b./hr, low, tofal days 146

Ethanol 15 - - - - E E | containing 0.81% ethyl acd pthalate and 0.405% sulluric aced under
refiux, Pthalate ester mig. tolal days 45.7

Ethanad - 176-212 BO-100 _ G -— = | plus ethyl acetate, calcium acetate, H.50; in distillation of ety acetate.
Mgy C =T mpy

Ethanal - 258 125 U E - — | ethamol acsd sysiem, 240 hrs.

Ether 100 75 24 = E - =

2Ethanyelhyl Acetate 98 M 168 E E — E | waler 1%, scetic anhydnde 0.2%, acefic acid 0.1%, pon-volatibe, 0.2%,
moderate azration

Ethyl Acetste 35 250 121 - E = — | plus 32 percent benzene, 2 percent loemic acid, 15 percent acetic acad,
9.5 low boders. Alloy C = 0.78 mpy

Etbyl Acetate 100 1510 BP. 2410 B8P - 5 - -

Ethyl Alcohol 56 12217 50-77 G E — — | plus 1-11 percent butyraldehyde, 5 percent ethyl scetate, 004 percent
H;50,. Aoy € = 0.3 mpy

Elbyyl Berrene - 240 116 - E — -

E — Less than 2 mpy (0.05 mm/y] 8. — Bodling Point

G — 2 mpy {0.05 mm/y) to 10 mpy {0.25 mm/y)

5 — Ower 10 mpy {0.25 mm/y] 1o 20 mpy [0.51 mm/y)
B — Over 20 mpy (051 mm/y) to 50 mpy (1.27 mm/y)
U = Mose than 50 mpy [1.27 mm/y)
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Type
e
Concen- Temperature HASTELLOY® alloy Stain-
tration, Jess
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steal Conditions
Eihyl Chioride 75 75 M 5 5 = —
50 75 n 3 5 - -
T 75 L 5 $ - -
100 75 24 ] 5 - -
Ethyl Cyanpacetale - 1212 25100 G E - — | lab test, apdation
Ethylene, Cracked - 160-170 7117 E E - — | contains spme organic acids, C0y, HOL, Hy0. pH = 5.0 appeax., Alloy C=
Gases 0127 mpy
Ethylene Diaming 100 o BP. o BF. — B - -
Hydrochloride
Ethylene Diamine B-85 250-365 121-18% 5 G - — | in 50 percent ammonia solutson. Alioy € = 5.7 mpy
Hydrachloride
Ethylene Diamine 50-60 183 B4 - E = — | plus 30-40 percent anhydride 0-20 percent salids. Alloy C = nal mpy,
Tetra-acetic Acid 16.200-hr. fest.
Ethylene Dichlonide - 100-220 3B-104 E u — — | phus water, pella oil, and cccasional traces of HEL Alloy C = 72 mpy
Ethylene Glycols Fil] Ambient to Ambienl 1o — E — — | sodium hydeoaide diethylens glycol B0% farming sedium diethylens
320 160 giycolale. Addition of dimethylamine, organic chioride, farming amide
strangly alkaling
gh;:n!. Trichlor — 156 &9 E 3 - — | plus gaseous ammonia in distdlation process. Moy © = 003 mpy
Exhaust Air - 170 1 - E — E saturated with waler vapos containing chiorine law cancentration and in
suspended dropiels), sodium hydroxide, chromate and chromic wastes
flow concentration) and chlocsde, extensive aeration
Exhaust Gases = 50-355 10-180 - G - — | entraned phesphone acid, salfunc acid vapor, sullur trioxde, mitrows
from evaporaios acid, silicon ftetrdluoride, waler vapor; sprayed with water conlaning
phasphosic acid 0.1%, sulburic acid 0.06%, combined fluaride 0, 1%, ex-
tensive aeration
Exhaxylates - 94 L G E —_ B 36 hes, samples in circulator line. Sulfonation ol elhoxylates with
chloresullonic scid. HE evolved.
Fabric Sofenes 8035 160 | - E - — | secondary amines of lallow dissobved in isopropyl alcobol, methyl
& Manulacture chloride added S0 MNTN press and 73% NaOH 1o keep neufral
Fabric Softenss - 130 54 - E E E guaternary sall of tallow in sopropyl alcohol with 1-2% HC to make
fix Effluent shphtly acad, 1% H,0 and €1 Manulacture of labric softener, agdation —
lightening mizer, tofal days 235.0
Fatly Acids 80 220-240 104-116 - £ - — | plus 5 percent Hy50,, 3 percent sebacic acad, small amounts of Na S0,
K50, and H;0
Fatty Acids 100 fo 275 to 135 E E* — — | *hauid and vapor phases
100 fo 600 to 316 E E* - -
Fatty Acids - 210 %9 —_ E - — | in dighitation from tall ail
Fatty Acids - 455473 235-245 - E - — || dunng Tractionation, Alloy C = 0.5 mpy
Faity Acids — Room 1o 220 | Room to 104 - E - E | vapor over faity acid {sebacic), sulluric acad, pH 2-6, exlensive aeration
Fatty Acids — 250-450 121-232 G E - = | phus iedine and rosin vapors. Aoy C = 0.5 mpy
Fatty Acids, - 560-590 293310 - E - — | in Kraft pulp manutacture, Alloy C = 1.0 mpy in vapor phase, 0.1 mpy
Tall Ol m lquid
Farnc Chioride - 200 L'k - u — | plating solution, 450 grams/les FeCl, enough HC to keep pH = 0.4
Feresc Chlpride - 216 102 - E = = | plus ammoma and lalty acids. Alloy € <0.1 mpy
Ferric Chioride 5 75 2 u E — 5=
10 150 &6 u B — -
15 75 2 u E - -
45 75 24 u 5 = i
50 1o BF. to BF. u — - -
Ferric Nifrate 10 75 L —_ E — —
Fesric Suliate 4 160 n B E - E ferecus sultste 0-2%, sulluric acad 0.5% pH 1.2, hydrogen peraxide brace,
aeration
Fesnc Sullate - 235 113 - . E E | slarry reacton maxture, Wb 1est 68.7 days, serstion
E — Less than 2 mpy (0,05 mm/y) B.P. — Boilng Painl

G — 2 mpy (0.05 mm/y) to 10 mpy [0.25 mm/y)

§ — Over 10 mpy (025 mm/y] to 20 mpy [0.51 mm /y)
B — Over 20 mpy (0.51 mm/y) to 50 mpy {127 mm/y)
U — More than 50 mpy (1.27 mm/y)
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Type
316

Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steal Conditions
Ferric Sullate 4 160-163 n3 - E - — | plus Fe iS04}, H;50, 1o pH = 25 Aoy € = 0.3 mpy
Feanic Sullate to 30 in 150 1 66 - E - -
Fesrous Ammoaium - 212 100 4= - E — | 1390 g/l
Subate
Fesrous Ammonium - 212 100 - - E — | 695 g
Sublate
Ferrous Chlonde 10 36 30 u E - — | seration, salurated,
Fermous Chioride Satr, Soln. 275 135 G G -_ — | in evaporatar with 0.09 parcent HCL Alloy © = 2.5 mpy
Ferrous Sulfste Weak 450 232 u B - — | phus traces of ferric sullate and sulfuric acid. pH = 2540 in
erystallization process. Alley € = 22 mpy
lf [[TLES Ferrous Sullste 5 65 18 u E - — | Fe;0; sturry, Alloy C = 0.03 mpy
Fermous Sullate Al ta BLP. taBP 5 - -
Ferrous Tilanite 35 o BF, to BF. - E - — | during digesfion and evaporation — 45 percent ammonivm luoride
55 s 191 - E —_ -
Fertilizer, “Slurry min™ 6-12-18 0 +] - E - E |calcium acd phosphates, mono- and di-, approx. 21%, polassium

chharide 19%, ammonium nitrate 1 7%, water 30%, inerl materials appeor.
12%, largely insoluble, pH 6.5 to 7.5, moderate aesalian

Fertilizer, “Shurry mix™ 612:18 40 4 B E - E |calcium acid phosphates, mono- and di-- approx. 21%, potessium
chiride 19%, ammanium nitrate 17%, water 320%, merl materials approx,
125, lrgely inscluble. pH 6.5 to 7.5, extensive agration

Fertilizer, “Sturry miz"” 1477 25 -4 E E - E | ammoniam nitrate, 40%, calcium scid phosphate, mone- and di- approx,
12%, potassiym chiaride 11%, water 30%, ineet materials approx. 12%,
largely insofuble. pH 3.5 to 4.5

Fertatizer, “Slurry mic” - 200 93 - G - B | nilric acid, phosphoric scid, sulfuric acid, phosphate rock reactlants,
Product: potassium chloride 9 to LB%; calcium acid phosphates, mano-
and di- 6 to 14%; ammonium nitrate 6% to 14% Waler approz. 30%,
Inests approx. 12%, mostly salublies, moderate aeration

Febers I 83 28 - E E E | pH 56 Low concentrations of chlotades and sodium, irace chiorine diox-

{Hardwood or Ping) e m;h pulp bleaching: agitation 2 FPS; moderate aeration, fofal days
=3

Flue Gas - 100 ki - E - E |recircidating refuse incinerator scrubber waler pH B.1 ave, 1.8 min,
11.2 max. inhibited with 121 ppm LN 120 and pH adjustment with NaOH,
moderate agration

Flue Gas - 120 45 - E - E | containing sullur dioxsde, 100-500 ppen, salurated, 62.5 days

Flue Gas - 130 54 - E — E |containeng sultur dioxide, 100-500 ppen, 62.5 days

Flue Gas - 140 60 G 5 - 5 | particulates and gaseous emassion from 2 glass frit smelter, Gases contan
nitrogen oxide, fluondes, moderate aeration

Flee Gas - 150 66 - B i} U | wel Hue gas (spoot S350 atter H,0 spray, scrubber slurry {Ca50,) mainy,
akso Caf0H); er C200, plus Ca50, pH 3-12 during upsets

Flue Gas = 150 66 B E E 5 | incinerator scrubber, municipal wastes, excess air added during in-
cimeration, 85 days

Flue Gas = 150 65 u E E E |incinerater scrbber, municipal solid waste, excess cuygen added duting
incingralion, 85 days

Floe Gas — 150 &6 B E — E

Flue Gas — 160 T G E - %  |scrubbed fumes from garbage incineration, Hot flue gas and suspended
salids diractly from furnace during bypass operation, extensive aeration

Flye Gas -_ 160 | E - E E | nevtrahzed moed effivent from quench chamber and scrubber — new-
tralited with NaOH. pH about 6.0, 105 days. moderate seration

Flue Gas —_ 160 i u E E E  |mived efffuent from quench chamber and scrubbes — unneutralired pH
35, excess air added during incineration, B5 days. moderale agitation

Flue Gas - 164 1 - 3 E E |aeration

Flue Gas - 169 76 — E E E  |aeration present lrom higher sacess sir

Flue Gas - 170 n - E E E | trom incaneration of medscinal solid wastes and waste pathological animal
remaing, pH partiafly cantroflied near 7 bul ranges to | or 2. 74 days

E — Less than 2 mpy (0.05 mm/y) B.P. — Bailing Point

G — 2 mpy (005 mmy) to 10 mpy (0.25 mm/y)

§ — Ower 10 mpy {0.25 mm/y) to 20 mpy (051 mm/y)
B — Over 20 mpy [0.51 mm/y) to 50 mpy {1.27 mm/y)
U — More than 50 mpy (1.27 mmsy)
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E11
Concen- Tempearature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/B-3 | Steel Conditions
Flue Gas - 170 m 3 £ E E | incnerator scrubber, municipal sofid waste, excess air added during in-
cineration, B85 days
Flue Gas = 180 B2 B E E E | incanerator scrubber, municipal solid waste, excess air added during in-
cineration, 85 days
Flue Gas - 175-195 194 u G G B | seration: ~ 15% 0,
Flue Gas — 200 93 - E - E | water-scrubbed from combustion of municipal refuse; nearly saturated
wilh water wapor, conssderable agratian
Flue Gas - 200-220 93-104 u E E E | aeration: ~ 15% 0Oy
Flue Gas - 200-250 93121 - E E E | aefation
Flue Gas - 212 100 B E E E | effipent from guench chamber sncineralion of garbage, excess m air
added during mcineration, 35 days
Flue Gas = 300 148 B E E S | incimerator scrubber, mamicipal sold waste, excess air added during in-
cineratian, B5 days
Flue Gas - 305 152 B E — 5 | water and water vapor, pH 2.0 1o 4.0, aeration
Fle Gas - 350 177 — E — E | containing sulfur oxides, nitregen oxides, CO, 00, HEI, Oy, Ny and Iy ash,
pH 45, excess air to support
Aue Gas = n 188 - E E E | 750 ppm, CO; 0.7%, Hy0 1-3%, bal. air
Flue Gas - 400 204 - G — § | carbon dionide 15%, oxygen 4.7%, nidiogen B0.4%, (all dry basis) water
vapor aboul 25%, suspended solids.
Flue Gas = 100-800 38427 E - - = | plus 1-5 percenl HOI by wolume and CO;
Flue Gas - 1100 593 — E — E | hot exhawsd gases and steam from waber sprays off reluse incinerator, ex-
fensive aeratson
Flue Gas = — — — E - E | stack gas from fretube boiler burning #40 el (4% sullur content] in cyche
operabion
Flue Gas —_ - - — E G § | from municipal refuse, aeration
Flue Gas - - - — E — E | from municepal reduse incinerator
Flue Gas — - - — E E E | with enbrained H;0 and sturry [calcium sullate, calcium sulfile], seration
Fluegas, Power Plant - 130-135 54.57 — — E E | seration
Fluegas, Pawer Plant - 140 60 - E G B | with enlrained scrubbing liquor, aeratsan
Fluobore Acid 3z 143-176 65-80 E - - — | plus 1.5 percent bosic acid
Fluoboric Acid = 90-100 23 - E - — | 40 grams/liter H;BF, at pH L7 to 1.9 in gas washer. Possibile braces of HF
Mgy € = 0.2 mpy
Fluoboric Acid — 100-180 38-82 - E = = | 10 grams/Wter H,BF, at pH 3.2-3.4 in spent liguor tank, Allay C <0, 1 mpy
Fluobaric Acid - 160-209 7158 - — — | plus aluminum tnhydeate sy ot pH 19 to 2.1 Moy C = 0.4 mpy
Flugring 100 75 24 G - = — | *furnace gas after lime water spray. Penefration rate vared from 0.7 o
100 150 b6 - E - — | 26 mpy af kower temperatures. Alloy C gained weight slightly
100 950 510 — B — —
Fluorides, Fused = iz 600 E - = = | HaF-2eFy, flworine purge 63 hrs., hebium purge 153 hrs, luorine low rale
10 gal/he.
Flwosslicic Acid 11-13 140-165 60-74 B G E B | wet process H,P0,, bquid phase, 49 days, estensive aeration
Flipgsilicic Acid 16 80-140 2160 5 G — — | plus 0.3 percent H P, 0.5 percent 5i0;, B3 percent wates. Allgy € =2
mpy
Fluesilicic Acid 20 130-140 54-60 — G — — | in lume scrubber. Alley €= 5 mpy
Fluoslicic Acid 5 75 i b 5 — —
50 75 24 5 5 — -
o 5 24 5 -3 — —
100 75 FL) 13 3 - -
Farmaldehyde 2 245 119 - G - — | phus 0.2 percent lormic acid, methanol, ketones and other sldehydes,
138-day tesl with agilatson and no aeralion.

E — Less than 2 mpy (0.05 mm.fy)
G — 2 mpy (0.05 mm/y) to 10 mpy (025 mm.y)

§ — Over 10 mpy (0.25 mm/y] to 20 mpy (051 mm/y)
B — Over 20 mpy (050 mm/y) to 50 mpy (127 mm.y)
U — More than 50 mpy (127 mmy)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tratien, less
Corrosive Media percant deg. F deg. C B/B-2 | CSC-276 | G/G-3 | Stesl Conditions
Formaldehyda 10 220 104 - E — | phus traces of formic ackd, calcium formate, and glycols, 87-day test in {
10 243 117 - E - — | bettom of fractionating fower, B7-day tesl at center of tower.
Formaldehyde 12-15 275 135 -_ G — — | plus 2 percent formic acid, 2 percent varicus alcohols, aldehydes and
resins, Alloy C = 7 mpy
Formabdehyde 20 ta BP. o BP. 5 5 - -
50 to B.P. 1o B 5 5 — -
70 to BLP. o BP. 5 5 - -
100 to BP. o BP 5 -3 - -
Farmaldehyde 20 275 135 an E - — | plus 10-15 percent volatdes [ethancd, acrolesn, acetons] and 0.1 percent
formic acid, T1-day test with agitatson and no zeration.
Farmaldehyde 40 122 50 — E - — | plus 10 percent methanol and 0.0] percent formic acid, 28-day best with
moderale apitation and aeration. Alay C = 0.04 mpy
Formic Acsd z 300 149 - E - — | plus 0.5-1.5 percent formaldehyde, resing, higher glycols. Alloy € = 04
miy
Fermic Acsd 10 214 101 G — - G | mmersed, 96 hrs.
Farmic Acid 10 - — - G - —
Fermic Acid 10 150 &5 G E - —_
20 150 66 G E - -
40 150 66 G E — —
&0 150 66 G E - -
85 150 66 E E — —
Formic Acid 25 BF B.P. G G — — | Moy C = 8.1 mpy
Fearmic Acwd 50 217 103 5 — - B | immersed, 96 his.
Fermic Acid B4 230 1o — E - —
Foamsic Acid 83-50 217 103 E - - § | immersed, 96 hrs.
Furfural 5 BP. BP. 5 - - — | *pius ome percent acetic acid and one percent lormic acid and o trace of
100 75 24 5 - - — | acelaldehyde and CO;
Farfural Residus — 100 38 B - . = | plus 40 percent H;0, 3-4 percent H,S0,, traces acets and formic acids.
Galic Acid 10 B, BP - 5 — —
160 B, BP 5 5 — —_
Gas - 100 k] - E - E | 01 to 8.3% 50;; 0.006% 50;; 80% saturated, pessible entrained sodium
besullite solution; pH 4, extensive seration
Gas, Exhaust - 100 38 — E — E exhausd air, saturaled with waler and containing chlofinzted sobvents and
other arganic compounds, considerabile aeration
Gas, Exhaust — 142 &2 - E - E | £a5 up to 1.5% 50y 0.006% 50: 2 mg/5CF H;50, mist, 0 to 80%
saturated; spray waler -0.2 to 0.3% 30;, 1.5 pH, esterive aeration
Gas, Exhaust — 235 113 = E = E | wapor —ln}:l 50y approx. 90% H,0; 10% 50, by weight; pH of condensed
vapor =
Gaseous Stream — 170-187 17-86 - - E E | principally Ny, seration, 23 ppm H,PO,
Gaseous Stream - 284 140 —_ - = § | comaining 75-80% N, 4.55.0% 0, 10-12% P,0,, 3-15% H0 and 2 small
amaunt of HyP0, misl, extensive aeration
Gaseous Stream — 302 150 - - E E | comaining 75-B0% Ny, 4.5-5.0% 0y, 10-12%P,0. 3-15% H 0 and a small
amgunt of HyP0, misl, aesation
Gasoline 100 325 163 E |3 — — | straight run, crude, ete. in liquid and vapor phases, 630 A.P 1, 105 psig
Gasaline — 140-225 60-107 E - - = | low end-point containing HC
Gasgline - 200-375 93-191 E - - — | high end-paint containing HEI
Gelatin Solution 2030 90-125 32-52 s - - — | pus soma MaCl, CaS0,, Cally. HCI st pH = 3,
Glutamic Acid - 75 4 E = — — | saturated, plus MaCl at & pH of 32
Glutamic Acid, Crude — 75 24 - G = — | some Hi0; Alley C= 2.9 mpy
Glutamic Acid, Crude - 176-194 #0-90 — E = — | phus M0, pH = 1.8 Alloy € = 1.3 mpy
Ghutaric Acid - 210 99 - G - * | 143 hes, lab test, production of glutaric anhydride. *S mpy i vapar, 61
miry in Iquid
E — Less than 2 mpy (0.05 mm/y) B.P. — Boiling Point

G — 2 mpy (0.05 mm/y) to 00 mpy §0.25 mm/y]

§ — Over 10 mpy (025 mm/y] 16 20 mpy (0.51 mmy)
B — Over 20 mpy (0.51 mm/y) to 50 mpy (1.27 mm/y}
U — More than 50 mpy (127 mm/y)
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Type
116
Concen- Temperature HASTELLOY® alioy Stain-
tration, less
Corrosive Media percent deg. F deg. G B/B-2 | C/C-276 | G/G-3 | Steel Conditions
Giycenne 100 ] L] £ E — -
Giyoxal 30-35 266 130 G G - 8 | 1% formic acid; 2% glycolic acid; 3% lormaldehyde; 10% ethylene glycol,
505 hrs., lab test, glyoxal stripping system
Hezaming 25-30 140 60 - E - — | plus 05 percent methanol, 05 to 2.0 percent formaldehyde, 0-0.3
percent NH; pH = 11, Aioy C = 002 mpy
Hezamine 20 140 &0 - E = —
kL] 140 &0 - E — -
40 130 54 - E - -
a0 140 ] - E - -
Hezaming 0 140 &0 - E - — | phus 0.1 percent formaldenyde, 0.1 percent NH,. Alloy C = 0.3 mpy
Hexane Vapor - 257 125 - E — — | low boiling vapor from tall oil plus 0.3 percent 50, 5 percent H,0, Aoy C
<01 mpy
Hexone - Room Roam E E - — | & mols/liter HCNS
Hexone - FRoom Roem 5 5 - — | with 2 mals/lder HCHS. production al HF (Zr fres), 2-5 days
Hydrabiromee Acnd 48 BP BP 5 - — -
Hydrocarbons, - 50 32 E — — E | ethylene methane, acelylene, ethane, propylane, propane, some butene
Shoat-chasn and higher hydrocarbans; hydrogen, casban manaide, carbon dioxide,
hydrogen sullide, oxygen, nitrogen, water, heating oil, moderate aerabon
Hydochloric Ackd Dalute 50-90 10-32 — E - — | plus ammaonsum sublale i enzyme bath. Alloy C <0.1 mpy
Hydrochloric Ackd <] 10150 21-66 G - - — | plus organic acid, phosphates, sullur compounds in pepsin extraction
Hydrochloric Acid <] N 160 E - — | jplus Felly and oiher walts pH = 3.5-5, Allay C = nil mpy
Hydrochloric Acid 1 &0 x| - B - — | Gy, CO & €Oy, 22 days
Hydrochloric Acid 1 Boikng Bailing E H 1] u* | *dissolved. Lab fest
Hydrochlonic Acid ™ — - E E - — | contaimng approximately | mol NH,CNS per liter
Hydrachloric Acid M Room Raom E E - — | production of HF {Ir lree)
Hydrochiorie Aoid 2 140176 G0-80 G G - U [ in ethaned, ethyl shcated reactos, 120 hrs.
Hydrochloric Acid 5 150 BE 5 3 u u* | *dissgived. Lab fest
Hydrechloric Acid 5 150 6B — -3 u = | 120 hrs., kb test
Hydrochioric Acid 5 200 93 8 1] — — | aeration
Hydrochlaric Acid 5 200 93 - u = = | fernic chloride, (conc. not stxted), considerable aeration
Hydrochoric Acid 5 Bailing Boibing b u - — | 240 has., lab lest
Hydrochlarie Acid 530 n -1 B E E S | sulfuric scid 10 to 40%, nitric acid 10 to 25%, sodium hydroxide | lo 40%,
sodmm carbanate, dichlorobenzane 2 to 5%, pomalus acid and fumanc
acid <5%, mono- and dindtrobenzenes and aniline fraces, moderabs
aeratian
Hydrochlenic Ackd 10 72 23 u G - U | with 5% sodium nitrate, production of nitrophenck 47 hrs., lab lest
Hyrochlarie Acid 10 150 13 - B u — | 120 hrs., lab test
Hydrochleric Acid 10 158 i) — B - — | 5% sadium nitrite, 4% HNO,, 48 hrs., kab best, production of nitrophenct
Hydrochboric Acid 10 176 B0 - B - — | 7 days. liqud
10 176 B0 — B - — | 7 days. vapoe
Hydrochboric Acid 10 176 B 5 u - = | 240 hrs, lab test
Hydrochloric Acid 10 207 a7 B - — — | plus 5 percent isopropyl abcohod with sapropyl chltide bubbled through,
Mgy B = 10 mpy [vapor) and 32 mpy {lgquid)
Hydrochlaric Acid 10 Bodling Bailng - u — — | with 1'% Felly, 6% H,0
Hydrochlaric Aad 15 85 35 B u - — | chionne traces, unadentilied traces, moderate aeration
Hydrochlenic Acid 17 100 k. — G - — | (C1;0 and €1, lest 203 days
Hydrochlaric Acid il 220-230 105110 G u - — | 38% HC! added to ferro chroms powdes, finad sobution acidily approx. that
ol 20% HCL 77 hes, lab test
E — Less than 2 mpy (0.05 mmi/y) BP. — Boikng Poinl
G — 2 mpy (0.05 mm/y) to 10 mpy (025 mm/y) M — Malsr

5 — Ower 10 mpy {0.25 mm/y} o 20 mpy (051 mm/y)
B — Over 20 mpy (0.51 mm/y) 1o 50 mpy (127 mm/y)
U — More than 50 mpy (127 mm/y)
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Type
16
Concan- Temporature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percant deg. F deg. C B/B-2 | C/C-276| G/G-3 | Steal Conditions
Hydrochleric Acid 27 60-216 16102 - 5 - — | phus chromiem chloide dye, corn syrup, water, sodivm dechromate
Hydrochloric Actd 27 125 52 u E - — | plus B-10 ppm free CAL;, & percent inert ofganic bquid, 3.5 ppm Fe,
batance water. Alloy C = 1.7 mpy
Hydrochloric Acid 35 160-170 nmn 5 B - — | 230 hrs.
Hydrochloric Acid 36 Ambient Ambient u = - = | lest 163 days, specimen consummed. Chigsine presenl.
Hydrochloric Acid 40 16 25 E - - - processing of ghycenal mong- and dichlarobydrin, 150 hrs, lab fest
Hydrochloric Acid - Foom Room - G - — | from vent system of HC absorber. Alloy C = 5 mpy
Hydrechioric Aad - Ambient Ambient G B = - 108 hee, held test, exposed in vapor section of autoclave
Hydrochloric Acd = B0-212 16-100 E E - — | HCltopHol 1.5 in conversion of corn starch to corn syrup plus some HE)
and 50y Alloy €= 0.1 mpy
Hydrochlaric Acid - 104 a0 — E — 5 aszoried concentratsons; separabe waile solublons: ydrochlonic acid 5 to
30, sultunc acid 10 to 40%, miric acid 10 to 25%, sodium hydiexide | to
40%, sofdium carbonate, dichlprobenzens 2 1o 5%, pomalus acid and
fuenaric acid less than 5%, mong- and dinitrobenzenes and anihne, trace,
moderate aeratian
Hydrochlaric Acid — 140 B0 E E - E Cu Safts; chloroacrylic acid; 48 hes. chloroacrylic acid exiracted
wiloluene
Hydrochleric Acid = 140 1] - E - — | salurated HCI brine, 183 days
Hydrochleric Acid - 200-800 93.427 - G - B wire insulation decemposition, incl. PYC. 220 hrs., agitabion considerable
Hydirochlaric Acid = 200 93 u E - B and hypochlorides in water, varying amownts of ethylens dichdoride, C1;,
NaCl, HalH, and NaOCl, pH 3-12
Hydvrochlosic Acid — 212 100 u E - 5 sodsum hypochiorite in water, ethylene dichloride, Cly, MaCl, NaOH, 24
dayz, awr free
Hydrochlonc Acid - 212 100 - E - 5 unspecified conceniralions; sodivm hypechborile in waber, varying
amounts of ethylene dichloride, Cly, NaCl and NaOH. [pH 3-12)
Hydrochloric Acid = 276 108 E E - — | lumes 2bove hydrolizing ketlle in mono sodium glutamate production.
Moy € = 0.1 mpy
Hydrechloric Acid - 662 350 - 5 - B oxidizing agents, & days. vinyl chilonde producton
Hydrechloric Acid - B00-1000 427-518 — E — E sulfuric acid 0.008%, incinerator scrubber waler, astation
Hydrofiuonc Acid § Room Room G E - -
25 Room Room G G - =
40 15 ] 5 - - -
a0 120 49 E - o= o
45 Aeom Room G G - -
55 75 24 E - - -
90 50 32 L1 - - iie
90 110 41 5 - - -
All fo B io B.P. - 5 — =l
Hydrodluaric Acid ] R Room G — — | plus some lluosibcic acid in tube washing and etching machine,
Hydrofluone Acid 10 140 &0 u B - — | plus H,5iF; and H,M0, impunties. Alloy € = 33.7 mpy
Hydroflsoric Acid 14 115 46 - u — — | plus 13% chromic acid, 96 hra.
Hydrolluoric Acid 2 100 38 G 5 - — | plus 35 percent HySF; and 0.06 H,S0, in HF acid productan
Hydvoflwaric Acid 50 140 60 - B - — | 35 days, nitrogen paurge in vapar phase
Hydrolluaric Aesd B5 140 60 - G - — | 35 days, vapor phase purged with nitrogen
Hydrafluaric Acad Fli] 60-140 16-60 - 5 — — | dissobution of columbste ore. Alioy C = 11 mpy
Hydralluaric Ackd 895 140 B0 — E = G| 50,0275%, H,5F, 0.005%, H;50, 0.010%, H,00.11%, plus approa. 5%
air, moderate aeration
Hydroluanic Acid §a.5 150 66 - E — G| 50, 0.205%, H,SF; 0.005%, H;50, 0.010%. H0 0.11%, plus approx. 5%
air, anralion
Hydralusnc Acid 0-100 300 149 B B —_ G | anhydrous hydroflsonie aced O 1o 100%; sulfwric scid concentration 100
to 0%
Hydrolluoric Acid - Roam Roam 5 G = — | pius H50, and gypsum dust
E — Less than 2 mgy (0.05 mm/y) BP — Bailing Poant

G — 2 mpy (0.05 mmsy] 1o 10 mpy [0.25 mm/y)

§ — Ower 10 mpy (0.25 mm/y) to 20 mpy (051 mam.y)
B — Over 20 mpy (0.51 mmsy) 1o 50 mpy (127 mm/y)
U — More than 50 mpy (1.27 mm.y]
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Type

116
Concen- Temperature HASTELLOY® alloy Stain-
tration, lass
Comrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Hydrathsoric Acid - 140-165 B0-T4 - G - U | 1E-13% Nuosiheic ackd plus undescribed impurities from wel process
phosphoric acid, Linwid phase, exbensive seralman
Hydrallsoric Acid 0-100 -10 to 300 <2310 149 B B - 5 | M50, 100-0%
{Anhydrous)
Hydeallwaric Acid — — 68 20 - B = — | HF-BF, [as catalyst) plus liquid aromatic hydrocarbons
Barium Fluoride - 48 120 - B - -
Hydrolluoric Acid (Boran - -6 21 —_ G - — | pus Bgusd aromatec hydrocarbons foetho-, para., and mefaxylene plus
Trilluonde Catalyst) BB 20 = B == — | ethyl benzene)
176 B0 _ B - —
248 120 _ B - -
Hydrofiwaric Acid, B0 Boiling Boiling - 5 - — | 4 days. vaper phase purged with 1% oxygen, rest nilrogen.
Chemical pure
Hydrofluntic Acid 10 Ambaent Ambaznt - G - — | 30 days
Candibions 20 Amibsant Ambeem G = -
48 Ambsenl Aminent - G - -
Hydrofluoric Acid — 176 80 - E — G | (emcept HNO,-HF) polymerizaton of a proprietary coganic in an aromatic
Mixtures solvent with a BFy catalyst. HF & possibly luohorates present. Open fo
maisture and air, HF attacked plass in vapor area and glass has spalled
from surface duning 350 hrs. of actual exposure, extensive aeration
Hydvoflwane Acid 40 65 18 - G = S | 40% M50, 20% H0. moderate aeralian
Mustuses
Hydrofluane Acid - -10 to 300 23 bo 149 - B — G | fexcept HNO,-HF) znhydrous hydroffuaric acid O to 100%; sulluric 2cid,
Mixtures concentration 100 1o 0%
Hydrafiposilices Acid 9 120 49 B G - B | spool taied
Hydrollyosilicic Acid 10-11 160 7l —_ - E — | impuriles from wel process phosphanic acid.
Hydrofiuasilicic Acid 12-13 160 7l - - G — | impurilies Iram wel process phasphonic acid.
Hydrolluessicic Acid 30 100 3B 3 - - — | plus 22 percent hydrodluorsc acid and 0.06 percent H,50, in hydrodluonc
acid production
Hydrofluesilicic Acid » B0 27 - G - - DIEM 7 percent MaCl salution becomes saturated with Na, SiF;, Alloy €=
3.2 mpy
Hydrofluosibeic Acid - 165 T4 B G G B | 12-13%, with impunties fiom wel process phosphoric ackd, some
suspended
Hydrothaosilicic Acid — - _ u G E U | 10-11%, with impuribies {rom wel process phosphoric acid, some
suspended, aeration
Hydroflwosilicic Acid - 55 13 - G = G| salt waler [from estuary), silican lelrallworsde, phospharic acid, sir; pH 1
Fumes o2
Hydrogen 100 to 700 to 371 — 3 - -
Hydragen Chiaride - 200-800 93476 - G - — | HEI resultsng From the decompasition of all types ol wire nsulation. in-
chiding polywinylchlonde-coaling waler spray.
Hydrogen Chiceide 95 0 to 50 -18 %0 10 G G - B glgs 3 percent acelyl chlonde and 2 percent scebic acid vapors. Alloy C =
& mpy
Hydrogen Chiosde 100 o 80O to 427 -1 - - -
Hydrogen Chioride - 289 143 g* E - — | pus anhydrous organo-chlososilanes and amines, *Alloy B = 1LEmpy n
liguid and 15 mpy n vapor
Hydrogen Chiaride, Dvy - 572 300 E E = — | phus cowstic soda in plastic synthesss. Alloy C = 001 mpy
Hydrogen Chioride - 15 24 - E = — | masture in gases evolved, concentration low but not specibied. Industrial
aimoaphers, consderable aeratson
Hydrogen Chioride - 110 43 E - - G | vapor [almost all HOY) feed fo fractionator is normally 0.4% HCL 0%
phosgene [CO0;) and 23 6% monochlorobenzene,
Hydragen Chionde and - 600 36 -— G = =
olher gases and vapors,
unidentified
Hydragen Chicride and - BOD 477 - G = ]
olher gases and vapors,
umidentifeed

E — Less than 2 mpy (0,05 mm/y)
G — 2 mpy (005 mm/y] 1o 10 mpy (025 mm/Sy)

§ — Ower 10 mpy (0.25 mm/y) bo 20 mpy [0.51 mm./y)
B — Over 20 mpy (0.51 mm/y) to 50 mpy (127 mm/y)
U — Moze than 50 mpy {127 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrasive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steel Canditions
Hydregen Chlorde and — 800 427 - 5 - u
ofher gases and vapors,
unidenbileed
Hydrogen Chioride and -_ 1300 104 - u - -
olher gases and vapors,
unidentified
Hydrogen Cyanide, - 122 50 - E - 5 | HCN strippang still feed line and tails line, 372 days feed, 672 hre. tails
Hydrocyanie Acid — M o7 - G - G
Hydrogen Flucaide 100 to 1000 ta 537 = g == =
Hydrogen Fluosde, Dry - 930 438 G = - — | in Zircex Process for dissolving fuel elements.
Hydrogen Fluonida, Shurey 1 140 B0 G - - — | plus some sublur compounds, 0.2 percent solids.
Hydrogen Fluoside, Wet -_ 321112 H00-600 E E - — | 7 Ib. HF gas per hour &1 4 psi in tsbaratory furnace. Allgy € = 0,3 mpy
Hydrogen lodide 1 150 BB — u - — | hydrosodic acid plus elemental iodine 36%, waler 33%
Hydrogen Peroxide 100 75 L] - E - — | switabile for repested short-lime exposures. Alloy lends lo decompose
solution
Hydrogen Sulfide = 75 24 == E - = | wilh CS; in rayon spisning bath atmosphere
Hydrogen Sullide - 40-215 4-102 E E - — | plus 50; and £0; abowe kouid end of keaching tamk. Alloy C = 0.1 mpy
Hydrogen Sublide = 150-160 66-71 - E - — | plus phenals, alilatic acids, sulfates, and subfites. pH maintained at 4.5
with soda ash. Mlay C = 0.1 mpy
Hydrogen Sulfide - 275 135 5 - - — | plus some CO; and suflur — gas phase of sulfur processing
Hydrogen Sulfide Gas == n 5 - E - E
and De-aevated Fresh Water
Hydragen Sulfide - 100-170 B0 E E - — | saturated with water, Alloy C = 0.1 mpy
Hydraindic Acid i to BP. to B.P. - - -
Hydraiodic Acd 31 150 66 - u - — | plus 36 percent iodine and waber
1 150 6 - E* P — | plus InCL; and waler
3 150 65 - E* - — | plus CACl; and waler
*hlloy C = 2 mpy
Hypechiorite Bleach == 110-130 44-54 == E - — | L1 grams/hter CaOCL, 1.5 grams/Wer CaCly, pH = 7, exfensive aeration,
Alloy € = 0.1 mpy
Insulin Extract - ta 100 1o 38 E E - — | plus some prolesn, [a1s, HCL, ammonaa salls, H,50, and Nall, Alley € =
0.04 mpy
lodine Al ta BLP. 1o B, - = b
lodina - 572 300 E G — — | pressure of indine 400 mm Hg
loding - B4z 450 5 - - U | pressure of icdine 400 mm Hg
fodine vapor - 577 300 E E - — |24 hrs.
a4z 450 5 - = — |24ns
Iren Ore Sinter, —_ 105-180 41-82 = E E E | aeralion
Plant Flie Gas and
Scrubbing Liguors
Isopropyl Mookl 11 12 2 - E . — | plus 9.3 parcent iodine, 2 percent nen-ionic detergen. Allay € <0.1 mpy
Isoprogyl Chloride 50 85 35 B - = — | air bubbled threugh salution. Alloy B = 5.0 mpy i vapos and 32.0 mpy m
ligquid
Isaprogyl Chioride 80 45 15 G - - — | plus 20 percent mopropyl alcakol. HE bubbled through hiquid
Kratt Fibers, — B3 by - E £ E | pH 56, low concentration of chiorides and sadium, trace chlofine dipx-
{Hardwood ar Pinej at 1% ide, moderate seration
Congistency.
Lactic Acid I 60-75 16-24 5 E - — | plus 0.01 percent methylens blue and passible Cu ++ wns. ABoy C<0,1
mpy
Lactic Acid 10 Besling Bosling - G - -
Lactic Acid 17 Basling Bailing G G - — | 10% ammonium chionde; 0.4% NaCl; 115 hes, lab test, propesed lactic
acid serviee
Lactic Acwd All o BP. o BP 3 — - -
2560 130 54 — E — —
E — Less than 2 mpy (0.05 mm.'y] B.P. — Boiling Pont
G — 2 mpy [0.05 mm/y) to 10 mpy {0.25 mm/y)
S — Ower 10 mpy (0.25 mm/y) 1o 20 mpy (0.51 mm.'y)
B — Over 20 mpy (0.51 mm/y] to 50 mpy (127 mm/y) 28

U — Mose than 50 mpy [1.27 mm/y)




i
1
Concen- Temperature HASTELLOY® allay Stain-
tration, less
Corrosive Media parcent deg. F deg. C B/B-2 | C/C-276 | GSG-3 | Stesl Conditions

Lactic Acid 50 Badling Bailing G G - G | proposed fachic acid service, 115 hrs. lab et

Lactic Acid 85 Bodling Bailing - E - -

Lactic Acid PN Beding Buodling G G - S | proposed lactic acad sernce, 115 hrs, lab test

Lanolin Bleach = 210 99 E E - = | plus dilute H;50,. HCI, sicholic causbic solutions, H,0,; and strong HalCl
bleaches. Alioy C = 0,141 mpy

Lead-Bismuth Alloy Eutectic 1o 464 240 5 5 — —

Lead, Lead Chiprde - GB2- 1000 526-537 B u u U | argon atmosphere. Top — lead, middle — lead chioride, ballom — lead

B u u U | chlonds apper phase
] u u U

Levulinic Acd 95 80-110 43 E — - -

Lime Slarry = 184 BS — E — E added to organic polymer containeng excess sulluric acid

and Caushc Soda

Limestone Slurry B 120 49 — E E E | CaC0y Ca50y, Ca%0, and fly ash, pH 5.0-6.0, moderate aeration

Limestone Shurry - ] k¥) — E E E | 15% Cally in waler, pH 6.3-79

Limesione Slutry = a7 42 - E E E 15% salids, Cal0, plus CaS0; and a small ameun of CaS0, pH 3.7.67,
avg. 5.6, moderate aeration

Limestone Sturry - 127 53 —_— -_ E E | fue gas containing 2 fbs./min. of 50;. pH 3.5-6.3 avg. 5.7, 91 days,
scrubbing hquor fiar 30, remaval from power plant

Limestone Shurry e 254 133 - - E E scrubbing liguor for S0 removal from power plamt e gas, 91 days,
moderate aeration

Liguid lesving bottom - 265 129 E — == E virtualty free of HCL mostly phosgens and monochlorobenene

of Fractionator

Lithium Chéoride 0 260 127 — — E - bal. M0, 2000 hrs, LICl product:on, ooe sample out ol four shewed
shallow pitting. 1.5 mils deep.

Lithium Chiaride 90 300 149 - - E — | bal H0, 2000 hes., LiCI production

Manganese Sullate - B0-145 16-63 - E - — | manganese are heaching [anonide and sullide) plus sulfunc and sulfurous
acids. Alley C = 0.1 mpy

Magnesium Carbonale 10 ta B.P. o BP. 5 5 — =

Magnesiom Chiaride 10 75 ) E E = -

25 o BF. o BP E E - -
40 1758.F 758P E E - =
50 o BP. to BP. E E - —

Magnesiom Chioride 30-40 mn 134 - E = E | with small amounts of Mg50,, HaCl, KC1, LiC), traces of Br, 3-4% zolds of
Mg50;, 1.25 H,0, extensive seration

Magnesivm Chioride 5l 330 166 G E —_ — | 1% NaCl, 15 KC, 2% LiCI, vapor phase, 130 hrs,, aeration and agitation
miderate

Magnesium Chioride 51* 330-135 166-1648 e E — — | *100 hrs. with MgCl; brine onfy, 1% MaCl, 1% KCL 2% Li01 as concen-

t, trated from natural Bonneville brines of 33% solubles. Liguid phase ex-
posure, moderate to considerable aeration

Magnesium Chigride 53 35 174 E E = — | vapor phase above wih 8,000-10,000 ppm HEI in condensate

Magnesium Chleside 55 5 174 G E — — | wath 1% NaCl, 1% KCL and 2% LiCl, &% concentrated lrom natural
Bonnevile brines o 33% solubles.

Magnesium Chlogide 85 766 130 g E = — | inoper-pan evaporates. Concentration expressed as MpCl, 6H0. Alloy ©

100 I 168 E E - — | = 0.1 mpy (85 percent) 0.3 mpy (10D percent)

Magnesium Chicside = 310 154 — G - — | im vapos phase — vapars aver 50% MgCl, with 500 (o 4,000 ppm HClin
condensale and 1000 ppen MECl. bn liquid phase — S0% MgCl, solubion,
plias 1% HaCl, 1% KCI, 2% LiC1, Concentration of natural Banneville terine
from 33% selubles lo 50°%

Magnesium Chionide — 335-365 168179 = E . — | 53% magnesium chloride with 1% NaCl, 1% KCI, and 2% LiD, as concen:
trated [rom matural Bonneville brines af 33% solubles, moderate to con-
siderabile aeration

Magnesium Hydroxide - 150 B e = E £ |absorpbon kquid for S0, Generates bisulfile cooking acid w/pH of 5.4,
aprabion

E — Less than 2 mpy (0.05 mm/y) B.P. — Boiling Paint

G — 2 mpy (0,05 mmdy) to 10 mpy (0.25 mm/y)

S — Over 10 mpy (0.25 mm/y} to 20 mpy (051 mm.'y)
B — Ower 20 mpy {0.51 mm/y} i 50 mpy (1.27 mm/y)
U — More than 50 mpy (1.27 mm/y)
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Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrasive Media parcent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Stesl Conditions
Magnesium Oxide Slurry = 120 49 - E E E | Mie gas scrubbing Boues for S0, removal, 238 days, moderate aeralion
Mapnesiem Sublate 25 fo B.P. to BP E 3 — -
50 125-8.P 52.8P. E § - -
Magnesum Sullate == 198 92 - E = E | brne slurry contaning MgS0,, Na;50,, KCI NaCl, MgCl;, trace of 5, pH
1.7, moderate fo extensve seration
Maleic Acd 10 to 175 ta 19 E — - -
10 BP B.F. 3 - s -
100 to BP o BP 5 = e =
Makeic Acid Liguor 1018 32-40 04 u E - = | plus small amounts of alpha naphiha qusorane, phihalic acid, Allay C =
0.2 mpy
Malesc Anhydride _ 400-545 204-285 E E - — | plus phhale anhydride, 1090-he. testin vapor welocity of 7 i /sec. at lop
tray of fractionating column
Mercuric Chioride 10 to §75 fo BD - 5 - -
Mereunic Chioride Vapors = 620-750 326-198 B E - — | ar-lren nitrogen stmosphere. Mercure chlande is present s 10 percent
weight percent of varying amounts of activated carben Alloy C= 1.1 mpy
Mercury A 1o B0O to 426 5 - - -
100 fo 700 ta 371 — E - -
Methanal Al o B.F. to BP, E E — —
Methanal == Boilng Boiling - E - — | K; atmoaphere, methaned recovery column stock solutions seal 1o lab for
best
Methyl Acetate 20 io 144 ta 62 5 E — — | plus 20 percent elhyl acelate, 18 percent methyl ethyl ketane, 15 percent
acatane, b percenl acelaldehyde, 14 percent low boders, race acetic
acwl. Alloy C =001 mpy
Methyl Acetate &0 to BP. o B.P, - E - — | with 10 percent acetaldehyde, 5 percent H,0, 7 percent acebic acid,
traces of acetone and slcobols
Methyl Alcabal &0 165 T4 E - — | plus 15 percend methyl acetate, 23 percent acetone, 0.03 percent acebc
acid. Stight pitting.
Mettyl Alcohal 95 203 a5 - u - — | phus 4 percent HEI, CH,CI bubbled thraugh. Vapor phase = 16 mpy. hquid
phase = 55 mpy
Mettyl Chigsade 100 95113 3545 - E - E
Methyl Chiloride — 95-113 3545 —_ E B E | containing 100 ppm hydrogen chloride and 30 ppm water
Methyl Chlaride - 100 k'] G - - — | bubbling through water, 2.0 mpy & vapor phase, 3.0 in liguid phase
Mathyl Ethyl Kelone 1 210 99 — E - — | Alley € <01 mpy
Methyl Ethyl Ketone n 90-100 12.38 3 - = — | plus 15 percent aconitic and B percent M0, trace of TiC1
Methyl lopropanal 44 23 110 E — — — | plus | percent phosphoric acid, 3 percent damer, | percent vimyl sap-
Ketone rop! kelone, 1 percent alcohals
Methylene Chlatde 225 100-250 H-121 G E — — | ples 25 percent methansl. Alloy C = 0.2 mpy
Methylene Chioride 40 to BF. o B.F. — 5 — -
Methylens Chioride 50 140-200 6093 E E - — | plus 50 percent methanod,
Methylene Chioride 10 120-140 49-60 E E = = | plus 30 percent methanol Alloy ¢ = nil mpy
Methylenz Chioride 75 2715 135 G E G B | HO 20%, H,0 5%, 27 days in vapor above solution, moderale aetation
Methylene Chlaride ] 100-212 38-100 E E - — | plus 10 percent methanol. Alloy € = nil mpy
Mefhylens Chioride — 180-250 B2.121 - E E £ | contaminated w/H,0, aevation
Methyldichioraphosphine - 195-225 91-107 E 2 = E | CHPCly lower concentrations methoxydichiorophesphine, phesphorus
{Anhydraus) trichloride, phosphorus oxychloride, bisthyl phesphate, 76 days.
aeralion — mone, agitation — rapid
Methylenedionybenzens - 221-248 105-120 - E E E | aeration
Reactson Mixture
Maigt Aig = Ambiant Ambient —_ E = — | contaming C1,, 166 days
Maist Aie - Ambient Ambient = E - = | trace Cly, 185 days
Malybdic Acid 10 75 L] - 5 - -
E — Less than 2 mpy (0.05 mm/y} B.F. — Boiling Poinl
G — 2 mpy {0.05 mm/y] to 10 mpy {0.25 mm/y)
5 = Over 10 mpy [0.25 mm/y) ta 20 mpy (051 mm./y)
B — Ower 20 mpy (051 mm/y] to 50 mpy (127 mm/y]
1 — Maore than 50 mpy (127 mm/y) a0




Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/8-2 | C/C-276 | G/G-3 | Steel Conditions
Motybdic Aced - 300 148 — B 5 5 formed by reaction of MoS;, oxygen and 5% HND, H,S50; conc. goes fo
20%. Jacheted vessel atlows healing-cooling. Extensive seration
Mono Phesphates i} o BP o BP 5 - = — | sodium, potassium, or ammonium
Mongsthanalamine 0 150 ] E E - — | i methanel, 72 hrs, kab best
Hydrochlorida
Monoethanalaming - 204 95 E E - = | N; atmasphede, 72 hrs, Isb test
Hydrochloride
Monomer & Dimer - 537.550 281288 — E £ £ aeration
Fatty Acads lram Tall
il Purilication
Morpholine Reaction — 156 125 G B - — | BB hrs, lab tesi
Mizture - 392 200 B u - —_
Marpholene Sullale - n 190 B B - - 141 hes, lab test, vatves for marpholne sulfate service
Munscipal Garbage - 170 17 - E E E from secondary chamber alier passing threugh scrubber marble bed plus
Incinerator Flue Gas entraned bguor al pH 3.4, eatensive aeratan
Municipal Garbage - 160 i - E E E waler draining from marble scrubbng bed plus deect spray of neutial
Incanerator Scrubbeng Hi0. pH = 2.0-35 Municips! garbage incinerator Mue gas scrubbing
Liguar moderate aglation; extensive aeration. 51 days
Naphtha 100 75 H 3 - - -
Naphiha, Salvent 86 160-180 71-82 E = — — | invapar space of still column. Some nitrogen oxides passibly evolved
Haphthabene = 180 82 - G = g organic condensation product
Maphihalzne Chigride - 110 43 E - — — | preduction of naphthalens and HCI vapor, in vapor phase
= 352 200 E _ - -
Naphihalens Sublonst — 180 g2 - G — 3 formaldehyde, condensabion product of; Ca(OH],, NaOH, CaS0,. Na 50,
heid natiral aeration through agitstion
Naphihalene Sulfonc - BP. BP E E — — | atsn farmaldehyde in candensation reacton
Acid = 300 149 - E - -
MNapihenic Acid - 650750 343-398 E £ - in distilate fram heavy asphalt confaming crude oil in llash section of
vacuum fewer. Alay C = 0.1 mpy
Hickel Chioride 10 io B.F. to BP. E — — —
10 140 Bl — E —_ —
20 to BP. to BP. E - - —
30 lo B.P. to BP. E - — -
80 200 93 — E - -
Hickel Chionide 5 554 290 u B - u nickel chioride feed tubes to converters m an Aminco bomb, pH 3.4,
unstressed specimens
Mickel Chlpnide = 478 720 — g . e nickel carbonyl, nickel hexamming chiaride, ammonium carbonste, am-
manda, H;, 0, 00, C0-CO; pressure 2500 psig — specimens metallsc-are
welded and stressed: 243 hrs
Mickel Nitrate 10 75 M - 3 = =
Nicksl Plating Bath — 140 60 E - — — | chioride type
HNickel Sulfate 0-60 ta BIP. fo BP, — 5 -_ -
Hitric Acid 1.92M 15 L u E - U 1.0BM hydrofluoec acid, 0.0BM hydrexylamine nitrate, 0.11M sulfamic
acid, 0.02 ascorbec acid; welded
Nitric Acid 10 120 49 u G — = | phus 2 percent HF bor descaling stainless steel products. Alloy C =5 mpy
Hitric Acid 10 Bailing Boifing - G E — | 120 hrs,, lab test
Hitric Aeid 0 Bedling Boilng - ] G — | 120 hes,, lab test
Hitric Acid 35 185 85 - — .: — | 2000 ppm chioride ins, 96 hrs.
Hitric Rewl 40 Bailing Bailng - u G — | 120 hrs., Lab test
Witric Acid L 177-183 81-84 - - G — | 37% phosphate rock, 4% HS0,
Hitric Acid 50 Bailing Boibing — — G = | 1000 ppm chioride jons. 96 hre
Kitric Acid 53 177183 B1-84 - - E — | 37% phosphale rock, 4% podassium sulfate
E — Less than 2 mpy (0,05 mm/y) BP. — Boikng Point
G — 2 mpy (0005 mm/y] to 10 mpy (025 mesy) M — Molar

§ — Owver 10 mpy (0.25 mm/y) to 20 mpy (0.51 mm/y)
B — Over 20 mpy (0.51 mm/y] to 50 mpy (127 mm/y)
U — Mode than 50 mpy (1.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY®™ alloy Stain-
tration, less
Corrosive Mediz percent deg. F deg. C B/B-2 | C/C-276| G/G-3 | Steel Conditions
Nitric Acid B3 120 45 - E - G| 15% by wi (20% by vol) 40° B& or 2% sodium dichramate [dihydrate)
Mitric Acid 65 150 BB - 5 E = | 120 hrs., lab test
Hitric Acid B5 Boiling Hosling - u B — | 120 hrs, lab test
Mitric Acid 2 177-183 8184 - - E — | 6% H;50,
Kitric Acid Mix 25 177-183 8184 - - E — | 25% phesphate rock, 24% H,P0,, 4% H,50,
Hitric-Sulluric - 365 185 - ;] = B | A% by vol. of 50% M50, - 50% HNO, added o H,0 and heated to 200
Acid Mixtures deg. C for 1B hes. then cooled and later dried at 170 deg. C in 10% CI0;,
Mitric-Sulluric - 355 185 - B = W | 0% by vol, of 50% H,50, - 50% HND; added 1o H,0 and heated fo 200
Acid Mizlures deg. Clos 18 hes. then cooled and expased in 16.5% NaOCl at 170 deg. C
Nitric-Sulluric - 392 200 — B - B | 20% by vol. of 50% H,50, - 50% HND, added 1o H,0 and heated 1o 200
Acid Mixures deg. C for 18 hrs. then cooled and exposed in 20% by vol. of 50% HROy
50% HCI0, added to H,0 and heated to 200 deg. C for 12 hrs.
Hitriding Gases Al 1000 538 E E - =
HNitrobenzens B85 212 100 u G - — | plus chiara-beta mefhyl quinone, copper chioride, 5 percent HCin steip-
ping nitrabensene from organic solubion, Aoy © = 26 mpy
Mitrosyl Chlaride — Room Room — G - — | dunng produchion from reaction of HCI, mitrous oxide, and sopropyl
slcohal, Allgy € = 2.5 mpy
Mitrous Chide 10 780 416 E E E E | corrasion rack test [in plant), batance 0, H,0, Ny
Nonyiphenal BO-75 340 171 G H - U | dinonylphensl 0.6%, water 0.1% max., nonyl and dinanylphenol sullide
B7-73% and process ol 25%, hydrogen chioride a few percent. [Com-
pasitions of liquid phases)
(06l-Water Emulsion - 75 24 - - E E | containing diute sulfuric acid (pH 1.8) and possibly some carbon deoxide,
90 days, moderate aeration
Déeic Acid 100 ta B.F, fo B.P. % = - -
(MHoum 0 125 52 E - - — | 1.32 parts to one part dodecyl benzene and 50,
Dieum | 0 125-150 52-66 E - — — | vapors plus pyridine vapors in sulfonation of pyridine.
Dlgum a0 125-150 52-66 B - - — | plus pyridine and 2.5 percent waler in sulfonation of pyridine.
Dleurm Fi-] 50-90 10:37 E 3 - — | in detergent manutacture. Aoy C = 0.1 mpy
Dieum 40 o 140 1o 60 — E - — | phus 4 percent HNO,
Beum 75-120 B6-248 30120 — - G — | 25 1o 98% HNO,, trace HF
Drange Juice -— 100-125 3852 - E - — | with pectin figuor
Organic Chiorides All to B.F, o BP. 5 - - =
Orthalormyl Benzene- 6.75 85 29 E E - E
sulfonic Acid
Oalic Acid 10 Boaling Bolling - [ - =
Oualic Acid 20 110 43 - E - = | towhich is added 93% H,50, (approx, 10% when diluted), pH less than 1,
plus calcum pxalate and calcium sullate, moderata aeralion
Oxalic Acid 45 140 B0 - E — E | shurry, 35% sulfuric acid, calcium oxalale, calcium sublate, pH 1,
moderale aeration
O=alic Acid Salr. Soln BP. B.P. G -3 - -_
Oxalic Acid All o BP, o BP. 5 5 - —
Oxalic Acid ot 140 &0 5 E E E | sturry, 35% sulluic acid, calcum oxalale, calcium sullate, pH 1,
moderale aeralion
Ozidizing Gases 100 io 1800 to 982 — E — -
Paper, Acid Pulping - 2B5 141 - G - E | cooking liquors: acid sullte, sodium base; alkaline, Kralt
Faper, Alkakine Pulping L5M i 162 - G - B | oxygenated sodium hydroxide pulp digester Biquor, extensive agration
Cooking Liguar
Paper Bleaching | 114 4h - E - E | 0.01% chiprine. trace chiorine deoxide. pH 5.5 to 6.0, moderale seration
E — Less than 2 mpy (0.05 mm/y) BP. — Boiling Paint
G — 2 mpy (0.05 mm/y) ta 10 mpy 025 mm.y) 8 — Maolar

5 — Owver 10 mpy (0.25 mm/y) 1o 20 mpy (051 mm/y)
B — Over 20 mpy (0.51 mm/y) bo S0 mpy {1.27 mm/y)
U — More than 50 mpy (1.27 mm/y)
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Type
il6
Concan- Temperature HASTELLOY® alloy Stain-
y less
Corrosive Media parcent deg. F deg. © B/B-2 | C/C-276 |G/G-3 | Steal Conditions
Paper Bleaching 1 132 56 = E - E | atmosphere aver a 1% sturry of paper pulp; 0,05 chiosine, trace chigrine
diozide, pH 7.0, moderate aeration
Paper Bleaching | 145 63 - E - E paper pidp 1% sharey: 0U01% chiring, trace chiorine dioxide, pH 5.2,
moderale aeralion
Paper Bleaching 1 150 &6 - E - E | stmosphere over a 1% slurry of paper pulp; 0.01% chiorine, frace
chipnne digxede, pH 5.2
Paper Pulp, Bleached 15 135-165 51.74 - E = E | caleiwm chioride 0.3%, residual chlorine diaxide 002%, pH 5,5 10 6.0, ex-
fensive seration
Paper Pulp, Bleached - 135165 57.14 5 3 —_ E | L5%CaCl, pH 55 1o 6.0, 95 days, seration and agitalion exlensive
Paper Pulp Slusry 1 114 A% - E —_ E | Chisrine — 01%, pH 5.5 to 60
Duration of tes — 58 days
heration — moderate
Agitation — moderate
Type ol test — ligld
Process mvolved — paper pulp bleaching
Paper Stock - 75 4 — E - = | 015 g/ HCI, 0.02 g/1 free chiarine
Paper Stock - 155 68 - E — — | Kraft pulp stock, pH 9.5 10, moderate aeration, low rale of 4500 g pm.,
337-ha. test
Peanut 0d - i 125 to 52 E = - — | sulfonation of peanut and corn oil
Pentane - Fii] 21 G E - — | plus traces of HCL, moisture and air. Alloy C = 0.8 mpy
Pepsin — 1o 150 lo BB 5 - — — | extrachon of pepsan with one percent HC and organic acids, pH 4.8-7.0
Perchloric Acid 12 75212 24-100 - G -_— u
Perchioroethylens — — 250 121 - E - —_ HEY amd €1, duration of test — 47 days
Carbon Tetrachloride
Perchiceyl Flaoride = 85 30 - E - E 519 hrs,, lab test, tank placed in asr cabinat
Phencl 95 302320 150- 160 E - — | = | plus 5 petcent acetophenans, mikdly boiling solution
Phensd — 125 52 § : - — | chiarination process, exposed 19 days in liguid phase
— 125 52 E E - — | exposed 19 days in vapor phase.
Phenad Dv-Carbanate 80 380 193 E - - - plus 11 pescent phenal and | percent AICI
Pheno! Formaldehyde - 212 100 E E E u sulfuric acid, phosphonic acid, hme, causiic, maderale aeration
Phenod Formaldehyde - 265 129 G E E E Duration of test — 107 days
Aeration — present
Agtation — present
Type of lest — held
Process involved — phenolic resin
Remarks — vapors present intermitiently during operating cycle.
Phenal, Paraterliary — 500 260 - E - - plus lormabdehyde, urpentine, boroa trfluaride, and oxalic acsd in ketile.
Butyl Alloy € = 0.2 mpy
Phenal Sulfenic Acid 30 75 e E = -— — | duning produchon trom phenol and concenfrated sulfunc acid,
30 250 121 E = -_ -
Phenolpthalen 100 175 i) E - - - fusion al phemolpthaein
Phanyl Piperazing — 176436 B0-225 G 3 - - 245 hrs, production of phenyl piperasing from aniling, hydrogen
chionde, and diethylanalamane
Phasgene 5 307 153 E E - E chlprobentene 70%; polyisocyanale 25%; phenyl wocyanale (trace).
Phasgene 50 15 7 - E — E manochlorabenrene 40°%, HCI 10%, fraces of isocyanate, hquid phase, air
free
Phasgene - 250 121 E E — £ HEI and chistinated solvents
Phosgene Gas — 752 400 5 5 - -
Phasgene Vapar - 122 50 E E - G 984 hrx, lab test
Phosphosic Acig 05 60 16 g = — | = | PO, catalyst plus organics
Phospharic Aced 314 150 66 - E — — | small amounts of Horine compounds

E — Less than 2 mpy (0.05 mm./y)
G — 2 mpy (005 mm/y) to 10 mpy (0.25 mm/y)

5 — Over 10 mpy (025 mm/y] 1o 20 mpy (0.51 mm.¥)
B — Over 20 mpy {0.51 mm/y) to 50 mpy (1.27 mm/y)
U — Mare than 50 mpy (127 mm/y)
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Type
116
Concen- Temperature HASTELLOY® alloy Stain-
tratian, less
Corrosive Media percant dag. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Conditions

Phospharic Acid 7 50 10 - E - E n-Propylalcohal 18%, sodwm chiorde 5%, alummuom chionde D.4%,
ether chlorides totaling 0.8%; cupeic, ferric, zinc, manganous, coball.
Water 70%, pH about 1.5, furnace process

Phaspharic Acid 10 214 101 B - — E | immersed 96 hrs,

Phospharic Acid 15 165-185 T4-B5 — G — — | plus 20 percent Hp5iFg, 1 percent HyS0,, Alley C = 2 mpy

Phasphatic Acid 16 B65-80 18-27 - E - — | plus iodine, non-ionic detergent (nonyl phenyl ether ol pofyethylene

n7 72 2 - E - — | gycol), and water. Alloy C <0.1 mpy

Phaspharic Acid o 122161 50-72 — - E Hy50, and gypsum impurities, aeration

Phosphatic Acid 0 165 4 - G - U | &% sulturic scid; 4% silica. Traces of won, aluminum and Ruorine,
moderate seration

Phaspharic Acid 314 113-140 45-60 B E - — | in manutacture of ammanism phosphate. Plus 164 percent H,50,, 146
percent HySiF,

Phaspheric Acid k. 350 1717 - B — — | plus newsprint in 3-4 hrs. heating cycle

Phosphoric Acid 35 100-111 3844 = - E — | 29 percent H,;50,. 350 ppm chiaride. some hydroflusasilichs acid

Phasphoric Ackd 36 172 78 - - E — | 29 percent H;50,. 350 ppm chloride, some HF, 30 parcent gypsum

Phaspheric Acid 40 158 0 - G - G | (29% P0,), sullusic acid 2-3%, slurry conlaing 2-3% calciom sulfale
dihydrate [gypsum], 0.5% Mwaring compounds as hydrafluosilicic acid,
mitallic compaunds

Phasphonc Acid 40-80 225 1o u E — — | plus 10-20 percent HNOy, 10-20 percant In0, 10-20 percent Ha 00, 5
percent NayS0,. Moy € = 0.4 mpy

Phospheric Acid 45 17266 25-130 - - B = | sulluric acid 45 percent, water 10 percent

Phosphoric Acid 45 145-155 63-68 E G - — | hall in vapors, hall immersed, Allgy C = 7.9 mpy

Phasphoric Acid 45 266 130 - E E = | sulluric acid 45%, water 10%

Phasphornic Acid 50-55 200-300 93148 u B — — | in wel vapars conlaining MF. Alloy C = 24 mpy

Phozphone Acid 50 230 110 G - — G | immersed 96 hrs.

Phosphoric Acid 525 113 45 = G E G | HPO; (7,0 equivalent 35%), sulluric acd 2.9%, chloride 400 ppm,
fydrodlupsibicic acid trace, ferric phosphate trace, moderate aeration

Phaspheric Acsd 53 250 121 u — — | plus 1-2 percent H,50,, 1.2 to 1.5 percent HF. Alloy C = 5 mpy

Phosphonc Acid 54 260 127 u u — — | in fume hood of deflworinator plus 1 percent H,50,5F,, and HF

Phespheaic Ackd 54t 310-335 154-168 - -_ u = | 1.4 percent, 4.3 percent H;50,. 48 hours expasure, kol wall

Phasphoric Acid 55 175185 79-85 - E U | some Bugrides, calcium sullate, hydroflupsilicic acid.

Phosphoric Acid 55 221-281 105-127 - u —_ U | (405 PO, subfuric acid 3.0% (2.5% 50,), calcium sullate (hemihydrate)
slurry; Huorine compounds. Liquid phase, gases containing H,0 and SiF
are evolved, Foam distibulion process

Phasphorc Aced 55 221-261 105-127 - - B — | sulluric acid 3.0 percent [2.5 percent 50,), calcium sulfate (hemihydrate
shrry), Nuosne compounds

Phespheoac Acid 55 228 109 — B - = | reagent grade plus 0.8% hydrofluonc acid

Phosphonc Acid 55 228 109 — = G — | 0.8 percent HF

Phosphonic Acid 55 K 114 u u U | (0% POy, sulfuric acid 3.0% (2.5% S04, calcium sulfate (hemihydrate)
shurry; Nuorine compounds. Liquid phase, gases containing H,0 and SiF,
are evolved.

Phosphoric Acid 56.2 12 2 - E - — | plus bodine, non-ionic detergent (nonyl phenyl ether of polyethylens
glycol), and water. Alloy C <01 mpy

Phasphoric Ackd gl 176 a0 i G s W | (44% P04, filterad, containing small concentrations of subluric acid and
hydrofluasalicis acsd

Phasphonic Acid 5] Bl 27 — E - § | I50% P:Dd, subfuric acid 3-4%, calcium sulfate 3-4%, lraces
hydraflugsilicic acid, aluminum compounds, pH about 1.8

Phosphosic Acid 69 212 100 — B - U | (50% P,0y), Mbered, containing small concentrations of sulluric 2cid and
hydrofluasilicic aced

E — Less than 2 mpy (005 mm/y} t — percent P,0y

G — 2 mpy (0.05 mm/y) to 10 mpy {0.25 mm/y)

& — Over 10 mpy (0025 mm/y] 1o 20 mpy (051 mm/y)
B — Over 20 mpy (0.51 mm/y) b0 50 mpy (127 mm/y}
U — Mare than 50 mpy [1.27 mm/y)
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Type

6
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percenl deg. F deg. C B/B-2 | CSC-276 | G/6-3 | Steal Conditions

Phospharic Acid 10100 200-212 93-100 — E — — | acsd mast {004 35 graans 100% HPO, per “standard cubic foot” or 0.10-
BB grams 100% H;PO, per cubic meter (STRY). Chloride (20-30 ppm) in
city waler used in scrubber bqued, exlensive aeration

Phasphonc Ackd 5 68:212 20-100 — - E G | pH befow 1,140 ppm AS;0, as imputily. Furnace process to produce
phesphonc acid. Moderate aeration; total days — 375, agilation — 530
Ipm welocity

Phasphoric Acid 75 100 kL = — E G | pH below 1,140 ppm As;0; impurity, moderate seration

Phosphoric Acid 75 185 BS - E - — | 30 days approx.. 726-793 hes, agiation — acd velocily 895 fL/min,

Phosphorie Acid 75 194 90 - E — — | 30 days approx.. 726-793 hrs., agsstion — acid velocily 895 IL./min.

Fhosphone Acid 75 03 a5 - G — — | 30 days approx.. 726-793 his, agation — acid velocily B35 1./ min

Phospharic Acid ] 212 100 - - B — | 30 days approa, T26-793 hra, agitation — acid volocity 895 ft/min.

Phosphonc Acid 75 21z 100 = - G — | 164 hours

Phospharic Acid 1 221 105 — G - — | 48 hours

Phosphoric Acid 15 240-260 116127 u 5 - — | HF, 30 percent Ca (CaS0; plus H0 plus S:0,), hall n vapers, hall
immersed

Phospharic Acd B2-87 190-215 BE-102 E - —_ — | lewer omdes of phosphorous present as impurnities

Phospharic Acid 85-95 165-185 74.85 - E - — | small amounts of fluorine compounds

Phospharic Acd B5-35 212739 100-115 — B - — | small quantibies of Aeorine compounds in mist. Alloy C = 21 mpy

Phospharic Acid Eb 208 88 - —_ § | immersed 96 hrs

Phosphonc Acd 87-50 176230 80110 [ E o= E | lurnace process, 102 days, irace MaCl and HCI, serstion moderzte,
agitaticn none

Phasphoric Acid a7.90 194 a0 G E - E | lurnace process (63 1o 65% Py0.), trace HC1 amnd NaCl, moderate seration

Pheosphoric Acid 93 260 127 - - —

Phosponic Acid 935 ars4lo 190-210 - ] - U | vapar above phospharic acid 93 5% (B7% P 0,), wel process, containing
abeut 4.3% sulluric scid and 4 4% iron snd aluminum oxides. Fluoride is
present below 1.5%, moderate seration

Phosphoric Acid 9 390-460 199.238 - - G — | (71 percent P05 sutlurec acid 4-6 percent, sron and alumingm 2 8-3.0 a5
tricwides, fuorine compounds 0.5-1.0 percent

Phospharic Acid 101 300 149 = - G = | sobds 1.17 percent, 0.4 percent Huorme

Phospharic Acid 103 ann 149 B - - — | H;POy, as catalyst in polymerization reaction, 1000 ks, mol esters/mal
acd = QL]

Phosphoric Acid 1uz 140 60 E —_ - — | &5 perceni 0,

Phosphoric Acd 118 485 51 5 B — —

Phospharic Acid — 60-650 16-343 - E — — | gases containing HF, SiF., S0y, with enfrained H,PD,, 99% (2% P;0.).
H50, 37%, (3.0% 504, extansive aeralion

Phosphoric Acid - 230 110 - - E E | 75-105% by wi, serafion, 126 days

Phasphorc Acid, 75 112 8 — E - — | Moy € = | mpy

Commerceal 194 a0 —_ E —_ — | Aoy € = 1.4 mpy

08 a8 - E — — | Mioy € = 1 mpy
221 105 — G - — | Mioy € = 4.6 mpy

Phosphoesc Acid, -_— 320 160 5 G — — | plus acrylic acid and belapeopriolactone. Alkay C = 5 mpy af top of ac-

Detydrated rylate wmit

Phosphoric Acid Fumes 15 122 50 G - — — | some PO and HS

Phosphonc Acid Mist 100 200-212 93100 G E E — 0435 grams/fty, 78 days, aeration extensive. agilation 5-12 fps. pit
depth, alloy B =4 mads, alloy C = 0, slloy G =0

Phosphoric Acid Mist - 206 97 G E E — | 0UD4- .35 grains 100% H,PD, per “Handard cubic fool” or 0.10- 86 grams
100% Hyf0, per cubic meter (STFY). Chioride (20-30 ppen) in cily waler
wsed in scrubber hquor, extensive aeraton

Phosphanc Acsd Mixtisres k) 170-183 7784 - G - u [28% PO}, sullunic acid 2%, hydrodluesilicic and hydrallusse acsds in
frace amounts; iofal Nuoride equivalent about | 2% suspended gypsum
30% of suspension wesght. Liguid phase, moderate aeration

Phasphotic Acd n 180-200 8293 u Q - — | for remowing scale fram parts to be banderized. Alioy C = 25 mpy

Picklang Solution

E — Less than 2 mpy (0.05 mm/y)

G — 2 mpy (0.05 mm/y} to 10 mpy (0.25 mm/y)

§ — Over 10 mpy ([D.25 mm/y) to 20 mpy (051 mm/y)

B — Ower 20 mpy (0.51 mm/y) to 50 mpy (127 mm/y)

U — Mare than 50 mpy (1.27 mmdy} a5




Type
316
Concen- Tamparaturs HASTELLOY® alloy Stain-
tration, less
Corrasive Media percent deg. F deg. C B/B-2 | CSC-276 | G/G-3] Steel Conditicns
Phospharic Acid, Pro- -_— 130 54 5 - B | silicon tetrafuoride appeox. 0.31-0.84 Ib./ 1000 cu. 11 carbion dioxsde
duction gases and vapars approa. 0.47-0068 1671000 cu. I Pyly equivalent 000033.0.00048
b/ 100 cu. ft. Possibly very small amount H,PO, as spray, moderate
aevation
Phospharic Acid Slurry 20 170-200 17493 u G - — | n digester dunng production of wet process H,P0,. Plus Ca%0,, 40
percent H0, 2 percent Hy50,. | percent lluosine. Alley C = 7.9 mpy
Phospheric Acid 0.1 122-248 50-120 E E E E Duration of test — 64 days |56 in H,PO,. B In H,50,)
and Sulfuric Aeration — air frie
Acid |0.4%) Agitation — exlensive
Type of test — field .
Process involved — synibeses of terfiary and secondary amylphenols
Remarks — unwashed
Phasphoiic Acid 0l 122347 50:175 E E E E Duration of test — 43 days (25 in HPOL 18 in H;504
and Sulluric heration — air free
Acid (003%) Agitation — extensive
Type al lest — Field
Process involved — syniheses of tertiary and secondary amylphenols
Remarks — unwashed
Phaosphoric Acid, 145 158 mn - E —_ — | plus 0380 percent, HNO, in acid. Alley € = 0.1 mpy
Wel Process
Phesphoric Acid, 8 180-230 B2-110 u G —- U | 42 days. 20-22% H,50,, 1-1.5% Hwosilicic acid, aeration moderate.
Wat Process
Phesphosic Acid, 28 180-230 B2-110 - G - U | Py 20%, suluric acid 20-22%, Nuronde about 1-1.5%, probably as
Wel Process Huosilscic acid, moderate peration
Phesphotic Acid, ant 185 85 - - G — | 2 percent F, 4.5 percent H;50, (110 hours exposwre), liguid
Wel Process
Fhesphanic Acid, ot 250 121 - - G — | 2 percent F. 4.5 pescent H;50, (110 hours exposwre), bot wall
Wel Process
Phosphoric Acid, o 185 BS - - G = | 2.4 percent F, 3 perceant H,50,, 1.2 percent lerrous oxides. 1.1 percent
Wel Process solids {96 hours capoture], ligusd
Phosphonc Acid, ant 250 121 - - G — | 2.4 peecent F, 3 percent H;50,, 1.2 pescent feirods oxides. 1.1 percent
Wet Process solsds (96 hours exposuse], hot wall
Phosphoric Acid, 36 104 40 - G E B | POy eqguwvalent 28%, sulfunc acd 2.9% chlorde 350 ppm,
Wel Process hydrofluesdecic acxd trace, sluminwm phosphate trace, berric phosphate
trace, moderate aeration
Phosphonic Acid, 36 172 78 — G E U | Py equivalent 26%, sulluric acid 2.9%, chloride 350 ppm, hydroflsoric
Wel Process acid, trace water, Suspended malter; calcium sullate dikydrate 30% of
suspension weight, calciam phasphate 0.1%, moderate seration
Phosphoric Acid, kL 170-183 1784 —_ - E — | 2 percent M50, total lluonides 1.2 percent, gypsum 30 percent
Wel Process
Phosphoric Acid, k. 170183 1784 u G E U | 96 days, liquid phase, 2% H,50,, HF and H,SiF, trace, agration moderate,
Wel Process agitation strong
Phiospharic Acid, » 183 B4 u G E U | 28% PO, sulluric scid 2%, hydrolluosilicic and hydrodluoric abowt | 2%,
Wed Process Swspended gypsum 30% of suspension weighl, seration
Phospharic Acid, 538 121-145 49.65 — E = — | in evaporation of HyP0; plus 1.62-1.70 Fy, 1.525 H;50,, 2 percent
Wel Process CaS0, i thickener, Altay C = 1.7 mpy
Phospharic Acid, % 180 82 - G G U | HPO; [A0% Py0.), containing combined fuorine, calcium suifate,
Wel Process hydraflyosdicic acid
Phospheric Acid, 55 FEF) 111 u u - | 40% POy equivalent, contaimng 3% subfuric acid and suspended cabtium
Wel Process sulfate; slurry. Gases containing water and fluorine compounds are
evalved al the exposure area.
Phaspheric Acid, 36t 190-230 E8-110 = - E — | 2percent Hy50,, | percent F, 1.5 percent ferrous and aluminm oxides, 4
‘Wel Process percent solids (48 hours exposure), hiquid
Phasphoric Acid, 56t 2X5-245 107-118 - = G — | 2percent H,50,, | porcent F, 15 percent lerrous and aluminum oxides, 4
Wet Process percent selifs (48 hours expasure), hat wall
Fhosphoric Acsd, 6t a00 149 - - B — | ZpercentH;50 1 percent F, 1.5 peecent foerous and aluminm axides, 4
Wel Process percent sobids (48 hours exposure), hot wall
Phaspheric Acad, 56t 330 166 - - u = small amaunts of Co, Mg0, Fe, Al,D;, 50y, Nag0, CL No luarides or H,50,
Wel Process 5t 25 163 - - B — | present (48 hours exposure), hot wall
661 340 m - — u -
Phasphoric Acid, L] 450 ta 550 254 to 287 B B = = | highly concentrated, aerated acid, 69% P,0., static and apitaled
Wet Process
E — Less than 2 mpy (0.05 mm/y} t — percent Pyl

G — 2 mpy [0.05 mm/y) to 10 mpy [0.25 mm/y)

§ — Ower 10 mpy {0.25 mm/y} lo 20 mpy (051 mm/y}

B — Over 20 mpy (051 mm/y] to 50 mpy [1.27 mm/y)
. U = More than 50 mpy (127 mm/y]




Typa
316
Concen- Temperature HASTELLOY®™ alloy Stain-
tration, less
Corrosive Media percant deg. F deg. C B/B-2 | C/C-276 |G/G-3| Steal Conditions
Phasphanic Acid, 10-100 60-600 16-315 - B - - HyPO; (725 PO, sullunic acsd 3.7% (3.0% 50,); luenide 05%, moderate
Wot Process asralion
Phaspheric ] 200 293 E E - E highly concenbrabed, unaerated acid, 70.3% P,0. stabic and agitated
Wet Process
Phesphoric ] 300 148 E E - 5 | highly concentrated, unserated acid, 70.3% P,y stabc and aptated
Wel Process
Phesphoric Acid, 935 398410 203210 - - B = | (678 percent 0], containing about 4,3 percend sulfuric scid and 4.4
Wet Process percent iron and alhaminum
Phosphonic Acid, 96.6 410 210 - E - G 0% as POy, 35% orthe, 35% non-oithe; sullunc acid aboul 4%,
Wet Process hydrofiuoric acsd about 0.3%, calcium about 0,2%
Phesphosic Acid, 98 390-460 199-238 - 8 — — | (1% PO, sulbiric acid 4-6%, ron and aluminum 2.8-30% a5 triaxides,
Wel Process flucting compounds 0.5-1.0% (calculated as fluoride}, exiensive aeration
Phozphonc Acid, 98 400 04 B B B — | ammaonium bisultste 2.8%, hydofeoric acid 0.4%, 23 days
Wet Process
Phosphonc Acid, 9 4560 a7 u 5 G — | 71% Py, subluric acid 4-6%, iran and aluminum 28-3.0% as tripides,
Wel Process flucring compownds 0.5-1.0% fcabculated as lluoride), asration
Phosphone Ackd, == 300 148 G G G B nominal anabysis: HyPO, equivalent 101.0%; iotal Fy0, 73.19% artho P04
Wel Process 27.56% latal solids 117% CaD 0.59% S0, 197% F 0.40%; Fe.0,
205%; A0y 1.56%; MgD 0,75%, aeration
Phosphoric Acid, - 300-350 149:177 = g = § | superhosphoric acid, 94.8% fas artho acid), Tolal P,0, 68 54% oriho
Wel Process a0y 51.08%; Fe,0, = 2.30%; 50, = 2.19%; A,0, = 1.92%; Fe = 0.33%,
Concentraton gradually reduced 1o 80% H PO, (54% Pyiy), each day
1740 of acid was replaced with 54% P,0, acuf (BO% H,PO, equivalent)
Phosphonic Acid, - 410 210 u u B U | vapor above phosphoric acid 93.5% [B7% P;0,), containing aboul 4.3%
et Process sullune acid and 4.4% won and sluminum oxides. Fluoride is present
below 1.5%, aeration
Phosphorous Chlesides — -45 to -30 A3 1o -34 - E — E | phesphorus Irichlaride; methyl dichlarphosphine, CHPCly; lower
concentratians phosphorous axychiaride, POCH; methaxydichlaro phos-
phine, CHOPCH; trethyl phosphate, (CHO), PO; chioning, Anhydrous.
Phospharous, Elemental —_ 149-158 6570 — E - — | storage. Alloy € = 0.2 mpy
Phosphorous Pentoxide 13 285-300 141-149 G u - = | contasins approx. 250 ppm F,
Phosphorous Pentoxide - 1472 B0 u - e | =
Phosphorous and — - - - G - — | phospharus pentoxide, iodine, chiarine and water
Phosphoric Acid
Phthalic Anhydride - & 16 E E - § | unspecified abcohol, phihalate ester, sulluric acid <1%
Phthalic Anhydride - 60-275 16-135 - E - 5 | phhabc anhydnde, unspecitied alcohol, phthalate ester, sulfuric acid
less than 1%,
Phihalic Anhydride — T0-302 21-150 = E - = | phus methyl CELLOSOLVE. dimethaxyethyl phthalte. Alloy C = 0.3 mpy
Phihalic Anhydride — 335500 168-260 E E — — | plus small gmpunts of maleic benzoic acid and naphthaguinone
Liquid
Phihabe Anhydride = 400-550 204-288 E E - — | plus maleic 2cid and water. Yapors 7 fi./sec. Mloy © = 0.05 mpy
Vapors (Crude)
Phitake Anhydride, - &0 16 E E - E | unspecitied alcohod with suburic acid <1%, forming phthatate seter.
[Vapor off Beaction of}
Phihatate, Dpropyl 7% 245 118 - 5 - — | plus 174 percent propyl alcohal, 3 percent benzene, | percent phthalic
anhydride, | percent H:50,, 01 percent water
Picking Solution, Prague _ Bp. BF. — E - — | BB parcent NaCl, G percent MahO;, 5 percent NaNO,. and small smounls
of dextrowe glycerine. Alloy C <01 mpy
Plating Solutions, — 6872 2022 E - — = | in plating tank
Lead, Tin, Antimony
Palyamine - 360 182 E E — E || airlree
Potassium Bicarbonate 10 o BP. o B.P. L = - -
20 to BP. o B.P 5 -_ - —
30 to BP fo BLP, 5 - — =
a0 BP B 5 = - -
E — Less than 2 mpy (0,05 mm.y) B.F, — Boiling Poind

G — 7 mpy (0L05 mm/y) to 10 mpy {0.25 mm/y)

§ — Over 10 mpy [0.25 mm/y) to 20 mpy (0.5] mm/y)
& — Over 20 mpy (0.51 mm/y) to 50 mpy {1.27 mm/y)
U — Mene than 50 mpy (.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Carrosive Media parcent deg. F deg. C B/B-2 | C/C-276 | G/G-3| Steal Conditions
Potassium Bisudfite - 130 54 - E - E | sbout 50% water, pH 6.5 bo 4.5, moderate aeralion
Potassium Bisullie - 145 63 - E —_ E about 507 water; pH B.5 to 4.5, aeration
Potassium Bromide 75 180 82 - E - — | plus potassivm bromate, KOM, Br,, trace ol won, Alley C = 1.1 mpy
Potassium Carbanate Al to B.P. ta BP 5 5 =
10 1500 816 -3 - - —
Potassium Chioesde 10 io BP. fo BP. 5 5 - —
W0 125t BP. 52 to BP. 3 - - —
28 150 66 E* E - = | *during manulature ol slecirolybic potassium hydroxide
78 175 1 E _ - -
28 BP B.P, B —_ = —
Potassium Chionde 1a 220 104 - E - E | concentrated brne in KCL 20% CaCly (extracton piot plant; some iron
chiaride present as contaminant)
Potassium Chlonde 10 230 114 - E E E plus 20% calcium chipride (some wron chlonide present as conlamenant),
slight aeration
Potassium Chiorde 99 % 163 E E E E* | sodwm chionde 1%, acelc acad
Durabion of test — 93 days
Aerabion — exignsive
Agitation — exensive
Type of lest — field
Process imvolved — anb-caking treatment of fine granular KCI
*stress-corroman cracked
Podassium Chloride EL] 325 163 - E - E sodium chionde 1%, solil, acelic acid vapor, water vapor, smine acetate-
waler emudsion was added to sall mizure, extensive aeralion
Potassium Chigride — 85105 294] — E - E saturabed KC-Nall brine with small amounts of Mg0l; and H;0. Pessible
traces of copper.
Potassipm Chlaride - 95 35 - E E E saturated KCHHaCl beine
Potassium Chioride - 195-198 9192 - E - § | saturated KCI-NaCl bring with small amounts of Mgll; and H,0. Possible
traces ol copper.
Potassim Chioride — 196 91 - E G 5 | saturated KCH-NaCl brine wilh small amounts of MgCl; and H;0. Possible
fraces ol copper.
Potassaum Chigride Brine — 140 60 - E - — | KCl = 325 grams/liter, KOH = 2 grams/liter, K,;C0; = 0.2 grams/liter,
Aoy C = 0.002 mpy
Potassium Chloride — Saturated 85-105 2941 - E E E | small quantity of MgCl, and HyS. 113 days, agitation .1 1o 3 Ips
Sodium Chioride Brine
Potassiim Chigisde — Saturated 196 9 - E G § | small amounts MgCl; and H,5. 42 days, agitation .1 to 3 fps
Sodium Chiaride Bring
Potassium Chiovide — Saturated 200 93 - - £ E imparities MgS0,, CaS0y, MgCly, 36 days
Sodivm Chiaride Brine
Patassium Chromate 10 15 24 E E - —
Polassium Cyansde 10 75 4 - — —
Potassium Dschromate 10 100 38 — 5 — —
15 100 k) — 5 - —_
25 100 38 5 - —_
Petassium Ferrocyanide 5 75 24 5 = — —
Potassium Ferricyanide 10 75 bl ] g = =5 =
30 75 M 3 - — —
Pofassium Hypochlarite 50 200 91 E E - — | plus 50 percent NaOM. Allay C = 0.03 mpy
Potassium Hypochlonite All fo B.P. to BF. - 3 — -
Potassium Hydrowide 10 1 BF. T B 8 L3 - -
20 i B.F ta BP. L3 5 - -
30 io BP o BP. 5 5 - -
40 lo B.F. 1o BP. 5 5 - -
50 to B.P fo BP 5 -3 - -
2] Br ap L - - -
90 ta 125 i 52 L —_ — .
Potassium Hydroside a0 203 95 - E - — | nsepropanol and seprapenal selulicn of hexachlorpentadiens. Alloy C=
0.09 mpy
E — Less than 2 mpy (005 mm/y) B.P. — Boiling Point

G — 2 mpy (0.05 mm/y) ta 10 mpy (0.25 mey)
5 — Ower 10 mpy (0.25 mm./y) to 20 mpy (0.51 mm/y)
B — Over 20 mpy (0.51 mm/y) fo 50 mpy (127 mm.y)
U — Maore than 50 mpy (1.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deog. F deg. C B/B-2 | C/C-276 | G/G-3| Steel Conditions
Potassium Hydroside 40 Room Room — E — -
Potassium lodide - 203 95 - E - — | in proparation of KI by neutralizing iron iodide (40* BE pH = 2) with
B, Gy, Max. pit = 0001, Aoy C <0.1 mpy
Patassium Nitrate il lo B.P. to B.P. — 5 — -
Potassium Perchiorate 5 5 24 - ] — -
50 15 4 — 5 -— —
75 5 ] - s — —
Potassium Permanganate 5 75 M —_ E — -
50 15 24 - E - -
15 75 24 _ 5 — =
Potassium Persullate 4 15 2 - E - — | catalyst for synthetc rubber praductson, Aliey € = 0.1 mpy
Podassium Sultale 10 75 M - 5 - —
i} to 125 to 52 5 - = —
Potassiom Sulfite —_ 140 60 — E — G pofassium bisullite, about 50% water; pH 6.0-5.0, sulfur dicode in lue
4. extensive aeralmon
Potassiom Sullite - 145 63 — E - E potassium besullite, about 50% waler, pH 5.9-7.2, moderate aeration
Potassium Sullile - 145 63 — E - E potassium bisulfite, aboul 50% waler; pH 6.0-7.2
Potassiom Sullite - 180 B2 G E — E potassium besulfite, aboul S0% water, pH 5.9-7.3
Potassium Sullite - 101 B2 E - G | potassium bisulfite, about S0% water; pH 6.0-7.0, sullur dioxide in fue
gas, aeralion
Potassium Sullite - 180 B2 5 E - E potassium bisulfite, about 50% water, pH 6.0-7.2
Potassum Sublite = 230 110 - E - E patassium bisulfite, about 50% water; pH 6.5-5.0, sullur deoxide an Mue
[
Potassium Sulfite - 270 132 = G = E | potassium bisullite, about 50% water; pH 6855
Potassium Sullite - 80 138 4 E - E potassium bisulfe, about 50% waler, pH 6.5 bo 5.0, sullur diaxide in e
gas
Patzssium Sullite = 00 145 B G = E | potassium bisublite, about 50% water; pH 6.8 1o 5.5
Propanal 47 356 180 = E — G I formic acid, balance water, 24 hrs. lab test
Propanal — 110 a3 E E - — | plus free 50; and H;50, pH = 255 Alloy C = 0.1 mpy
Propionic Acid 6065 i 155% — E - — | plus 10-12 percent butyric acid, 4-7 percent acetic acad. Alfoy C <0.1 mpy
Propionic Acid 64 500 260 B & - u ¥5% propionic anhydride; 1% nickel acetate, 7 hrs,, lab test, continuous
fead 2000 cc per hour
Propionic Ackd 80 212-338 100-170 - E = — | plus 25 percent butyric acid, 2 percent nitric acid, 0,1 percent acetic
acid. Aoy € = 0.7 mpy
Propionic Acid 2P0 248370 120-160 - E - — | phus 4 percent bulyic acid, | percend nilvic acid, acetic acid. Alloy C=05
mgy
Propeonic Acid a4 B5-356 30-180 - E - — | plus2 percent butyric acid, 3 parcent bosding esters, | percent scefic acid
during mitric acid treatment. Alloy C = 0.1 mpy
Prophanic Acid ar 288 142 - E — — | plus 3 percenl acetic acid, Allgy C = 0.07 mpy
Progrietary Compounds - 264 140 - E - G | proprietary acid chiondes, tofucl and VWP naphiha. Also methanal N,
1-3% HO during a cleaning cyche, occasionally DMF aleo bo clean.
Proprigtary Compounds - k¥l 165 - E - G proprietary aced chlondes. lobuel and VMP naphtha. Also methanol M,
1-3% HOI during a cleaning cyche, occasionally DMF also to chean.
Pratein Hydrolysate —_ 100115 3846 _ E — _ plus HE 1o pH of 1.5 and some S0; mizing digestson tank. Aoy €= 0.6
mpy
2 Pthoyethyl Acetate o5 33 166 E E = E | acelc anhydride 0.4%, acetic acid 0.2%, waber unknown, extensive
aeration
Pyridine & 100-120 3649 E E - - pgusﬁmenlﬂaﬂ.zmmlm‘m 1 percent NaOH, and water. Alloy C
<0.1 mpy
Pyridine 50 80-100 2738 E E - — | plus traces of HCI, CH,C1; and acetone in separation ol pyriding from
witer. Moy © <0.1 mpy. At 200 deg. F, alloy C <01 mpy
Pyriding am 572 300 u u — = | plus 1M ferric chioride; also a misture of pyridine, pyriding hydrochlone
and ferric chioride. 6 1o 48 hrs. lab test
E — Less than 2 mpy (0.05 mm/y) B.P. — Boding Point
G — 2 mpy (0,05 memdy} to 10 mpy [0.25 mm.Sy) M — Molar
§ — Over 10 mpy (0.25 mm/y) to 20 mpy (0,51 mm/y}
B — Over 20 mpy (0.51 mm/y) 1o 50 mpy (127 mm/y)
U — More than 50 mpy (127 mm/y) 39




Es
Concen- Tamperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B8/8-2 | C/C-276 | G/G-3 [ Stesl Conditions

Pyregallic Acid All to BP. fo B.P. 3 5 —_ -

Rayon - 122167 50-75 - E - 5 | rayon “spin” bath — 5-10% sulfuric acid; 1-8% zinc sulfate; 10-15%
sodium sullate. Free carbon bisulfide present and saturaled with
hydrogen sullide. Amines and ethylens oxide condensation preducts
present ta 1%

Rayon - 208 98 -_— E - B | rayon "cascade” bath — 1.5-5% sulfuric acid; 1-3% nine sulfate; 10-15%
sodium sultate; free carbon bisullide present and saturated wilh
hydragen sulfide,

Rayon Bleach = 210 L - G — — | plus 0.1 percent sodium chloribe, 0.03 percent sodium carbonate, 0.1
percent synihetic detergent, 0.035 percent Hy0;, 0.07 percent acetic
acid. Alley C = 3 mpy

Rayon Spin Bath - 125 52 E E - — | 10 parcent H;50, — spinning blesch, hardening efc. Vapor and liguid

' phases.

Rayan Spin Bath = 100-210 3899 5 G - — | exlensive aeration. Alloy C = 4 mpy

Rayan Spin Bath - 122 50 — - — | 11 parcent H,50,, 24 percent 505, saturaled with H,5

Rayon Spin Bath, - Room Foom — G - — | in splash zone H,50, 10 peecent to less than 0,001 percent. From 0.500

Dilute ppm of C5; and H;5. Alloy C = 3 mpy

Rayan Spin Bath, - 203 a5 5 E - — | H:50, =0.25 percent, Na,50, =0.25 percent in casting machine. Aioy G

Spent = (L1 mpy

Resin (Akyd, Poly- - il 4 E E - E | sodium hydroxide cleaning solutions (6% bodling), Various raw malerials

ester, Aming Types) inchude phthalic and maleic anhydrides, isopthalic acid, glycerol, pent-
acrythrital; linsead, soy, castor and tall oils, vinyltoluene, propylene and
ethylens and other glycols

Rosin and Rasin Ol - 512 300 - E - = | im boiling salution at still botbom and in vapors. Alloy C = 0.1 mpy

Fiubsber — 12 2 - E — — | elastomer dissolved in aliphatic solvent to which broming was sdded. pH
7.4, tested in absence of any light source, moderate aeration.

Rubédium 100 1400 160 5 - - — | Iab test, 500 tws., 1400°F-1G coacking, 1500%F-IG cracking, 1600°F-no

1500 IS B - - — | eracking
1600 &7l H - - -

Salicylic Acid - 11258 25126 u E - — | production of acid. pH varies from 12 to 2, Alloy C = L.73 mpy

Sall Water, Clean - k] 3 G E — E

Serubbed Boiler - 120 43 - — E E | 15% COy, 3% Oy, 400 ppe S0,, NOX and lly ash being scrubbed in slurry

Flsegas ol 7% CaS0,, 2% CaS0,. 5% CaCO, pH 5. Scrubbing of S0; and fiy ash
from power plant Mue gas
Agralion — maderale
Agitation — 200,000 ACFM gas
Total days — 158

Scrubbed Boller - 120 43 - E E E [®Emestone sturey, 1750 ppm S0;, 2-3% fly ash, 3% CaC0,, 2.3% CaS0,

Fluegas plus CASO,, pH 6-6.6, 2000-3000 ppm CI, moderate seration

Scrubbed Baller - 120 49 - - E E | 15% COy 3%0,, less than 100 ppm 50, Linuid spray with some dissoived

Fluegas sohids present, pH 6-7. Scrubbing of S0, and fty ash from power plant flue
as.

Aetation — moderate

Agitation — by gas liow

Total days — 158
Eerubbed Bailer - 180 BE - E E E |0-400 ppm 50;, 10% waler vapor, fly ash after Emesione slurry scrub-
Fluegas bing. moderate aeration
Scrubber Effivent Gas - 110:115 43-46 - E E E  |aeration

Scrubber Envitonment - 300 148 - E £ E |for municipal refuse incinerator. Hot, acid chloride environment, pH
tange about 1-6, exfensive seration

Scrubber Environment - 400 204 - E - E |lor municipal refuse incinerator. Hot, acid chioride environment, pH
range aboul 1-6, exlensive seration

Scrubbing Liguer - 120 48 - — E E | 445 CaS0y, 25% CaCly, 0.5% fly ash, 0.0% CaS0y, pH &7, Scrubbing of

Boilar Fluegas S0, and lly ash from power plant Mue gas
Aeration — moderate
Agitation — by gas flow
Total days — 158

Scrubbing Liquor - 150 (73 — E £ E | portable steam generator Mise gases containing S0, MOX, N, 00, and Oy
Liguor alkahne oil held Hy0 with S000 ppn €1, 21 days

E — Less than 2 mpy (0,05 mm/y) BP. — Boilng Paint

G = 2 mpy (0,05 mm/y) fo 10 mpy (0.25 mm/y)

§ — Over 10 mpy (0.25 mm/y) to 20 mpy (0.5 mm/y}
B — Over 20 mpy (051 mm./y] 16 50 mpy [1.27 mm/y)
U — More than 50 mpy (127 mm/y)
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Type
316
Concen- Temperature HASTELLOY® allay Stain-
tration, less
Carrosive Media parcant deg. F deg. C B/B-2 | GAC-276 | G/G-3 | Stesl Conditions
Scrubbing Liguor - 160 7 — E E | portable sieam generator fue gases containing S0, NOX, N, CO; and O,
Liguor alkabing ol fiedd H;0 with 5000 ppm CI, 20 days, moderala aeration
Scrubbing Liquars — 105 41 - E E | flue gas scrubbing hquor containing 1y ash and dissoived chilordes,
Incinerators sullur oxides, nilrogen caides, carban dioxide and carban manaxide. pH
4.5, extensive seralion
Scrubbing Liquors - 160 1 - E E | fue gas containing chiorides, sulfur oxides, nilrogen axides, carban dios-
Incineralars ide, carban manoside, extensive aeration
Scrubbing Liguors _ 160 7 - E E | Ve gas, munscipal, saturated wilh waler vapor,
Incingsators
Scrubbing Liguors —_ 164 73 - E E | flue gas from furnace mcineralor alter scrubbing, water saturated, high
Incinerslors excess abr [100-200%), extensive s0ralion
Scrubbing Liguors — 185 5 — E E | clarifier lquid n municipal refuse incinerator. Water treated with
Incinerators Calverts coagulant 11 and smmonia fo nominal pH of 6. moderate
aerabion
Scrubbing Liquors = 200 93 — E E | municipal refuse incinerator flue gas efliuent alter H,0 scrubbing en-
Incinerators viranmen. Should be mainly steam with entrained impuarnities, extensive
Berateon
Scrubbing Liquors = 200 93 - E E | scrubber water elluent from prequench chamber of municips] refuss in-
Incinerators cinerator scrubber. pH about 1
Scrubbing Liquors - 300 149 - E G | scrubber water, pH 2.53; chloride 175 ppem, sullate 75 ppm, moderate
Incinerators aeratian
Scrubibing Liquors - 400 204 - E G | municipal refuse incinecator water quenched flue gas hat, acid chiloride
Incinerators environment, pH range about 1-6, extensive aeratsan
Serubbing Liguors =¥ 300 426 — E E | hydrochlenc acid 0.018%, sultunic aced 0.008%. Incinerator scrubber
Incinerators water pH 253, moderate aeralion
Scrubbing Ligeors —_ = - - G 5 | Mwe gas from municipal refuse incineralor
Incinerstars
Serubbing Liguors = 100 38 - E E | gas — 0.1 fo 0.3% S0, 0.006% 50y; BO% saturated, entrained sodiim
Pedlution Conlrol bisulfite solutson; pH = 5 to 6. Extensive agration
Serubbing Liquers - 134 57 — E E | scrubber slack gas saturaled with scrubber fiquor containing 0.0084
Poblution Conlrel grains P,0/SCF and 0.14 mg F/SCF,
Scrubbing Liguers - 155 b — G U | scrubber water in delluorinaton system. HF solution 0.6% as F, 2000
Pollution Control ppm POy 700 ppm S04, pH 3.0.
Scrubbing Liguor, - 115-125 46-52 - E E | aerabtion
Power Plant Fluegas
Doubbe-Alkasli 50,
Scrubbing Liquor, - 120 49 — E E | 7%CaS0, 2% CaS0,, 1% chionde, pH 5.8:6,1. Joy Hi liquid energy lime-
Power Pland Fluegas stone scrubbing peocess for S0, and fly ash removal
herabion — exfensive
Agilation — gas and liqud Row
Total days — 173
Scrubbeng Liquor, - 120 43 - — E | 50, 300-800 ppm, 14% C0y, 3% 0y, pH of Hgwor 5-5.5. Scrubsbeng of 50,
Power Plant Fluegas and lly ash from power plant llue gas.
herabon — extensive
Agitation — 5-10 11./s8c
Tolsl days — 1356
Scrubbing Liguor, - 120 45 - E E | imlet flue gas, aeration
Power Plant Fluegas
Scrubbing Liguer, - 120 48 - E E
Power Plant Fluegas
Serubbing Liquor, - 122 50 — E E | 7% CaS0,, 2% CaS0,, 1% chionde, pH 5.8-6.1. Gas in 2000-2400 ppm
Power Plant Flusgss 50, Joy Hi bguid energy mestone scrubbeng process for S0, and fy ash
remaval
Agrabon — extensve
Agitation — gas and hguid Mow
Tatal days — 100
Serubbing Liquor, — 122 50 —_ E E | 7% Ca50y 2% Ca50y 1% CaCOy 1% Chloride, pH 5.8-5.1. Gas in 2000-
Pawer Plant Fluegas 2400 ppm 50; eatensive seration
Scrubbéng Liquor, - 130:135 54-57 — — E | aeration
Pawer Plant Fluegas

E — Less than 2 mpy {005 mm/y)
G — 2 mpy (0.05 mm/y) to 10 mpy 0.25 mm/y)

S — Over 10 mpy {0.25 mm/y] 1o 20 mpy (051 mm/y)
B — Over 20 mpy [0.51 mm/y) to 50 mpy (1.27 mm/y)
U — Moee than 50 mpy [1.27 mm/y)
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Type

316
Concen- Teenparature HASTELLOY® alloy Stain-
tration, less
Corrosive Media parcant deg. F deg. C B/8-2 | C/C-176 | G/G-3 | Steel Conditions
Scrubbing Liguor, — 145 B3 —_ E G % | aeration
Fower Plant Fluegss
Scrubbing Liquor, -_ 150-350 BE-177 - G G G | #eralion
Power Plant Fluegas
Serubbing Liquos, - 176 80 — E E E | H;S sparged inlo citric acid NaCO, plus absorbed S0y selubion to put
Power Plant Flueges sullut, pH 45 Citrate process for sublur dioxsde remaval (and sullur
recovery)
Aerabon — nane
Agitation — wialent
Total days — 31
Scrubbing Liquor, - 176 8 - E E E | 50, being absosbed in selution of citric acid, B0 g/1 Ha;COy; pH 4.0-5.0
Pawer Plani Fluegas Citrated process lor sullur dioxide removal jand sullur recovery)
Agrabon — maderale
Agitation — by hguid flow
Total days — 91
Scrubbing Liquor, — 176 80 - E E E | recycled and makeup 190 g1 citric acid, B0 g/1 Na,C0,, pH 4-5. Citrate
Pawer Plani Fluegss process for sullur dioxide removal jand sulfur recovery]
Agrabion — nane
Agilation — agitated
Total days — 81
Scrubbing Liquor, - 240 116 - - E E | 50, 1600-2000 ppm, 14% COy, 3% 0y, expesed 1o liquar spray at pH 10
Power Plant Fluegas containing solids. Scrublang S0, and fly ash from power plant flue gas.
Aerabion — ealensive
Agitalion — 5-10 11./sec
Total days — 1356
Scrubbeng Liquors - 10 ki - E — B | hydrochlonc acid, sullunic scid, sulfurous acid, hydrobwomic acid,
Smoke and Fluegas oiganic solvents, some chiorinated, pH approx. 1, moderate aeration
Scrubbing Liquors - 1z 47 - E - E | calcium sulfite, caleivm sublate, calcium casbonate, fly ash, all suspended
Smoke and Fluegas 25 10-15% [by wi) slurry, pH not specified
Scrubbing Liguors — 130 54 - E - E | Mue gas containing sullur deoxide. Entrained potassivm sullite-bisultate
Smoke and Fluepas solubon, pH about 4.0, extensive aeration
Scrubbing Liguors s 135 57 - E — E | Mue gas serubbing liquar containing My ash and dissolved chlorides,
Smoke and Fluegas sullur oakdes, nitrogen axides, carbon digvide and carban monaxide, pH
4.5, extensive aeration
Scrubbing Liquars - 140 &0 - E - — | fhue gas containing wetted fly ash. Scrubber Bguer containing sulluric
Smoke and Fluegas acid 0.19%, hydrochlossc acid 0.057%, pH 2 to 5, extensive aeration
Scrubbing Liguars = 160 7l = E — E | water scrubber, pH 2.53; chlonide 175 ppm, sullate 75 ppm, moderate
Smoke and Fluegas aeration
Scrubbing Liguors — 164 1 - E - E | flwe gas from incinerator, scrubbed
Smoke and Fluegas
Scrubbing Liquars = (¥} 17 — E - E | water from incinerator scrubber. Chiorides 900- 1000 ppm, iron 24 ppm
Smoke and Fluegas pH 1.95-203. extensive 2eration
Scrubbing Liquors = 175 ™ - G - B | Hee gas containing Hy0, 505, S0, HCL, H;S and MaOH
Smoke and Fluegas
Scrubbing Liguers - 175 74 - E - G | Mue gas containing H,0. 50, 50, HCL H,S and NaOH
Smoke and Fluegas
Scrubbing Liquors - 200 23 - E - E | Nue gas conlaining Hy0, 505, 50, HCL, HS and NaOH
Smoke and Fluegas
Scrubbing Liguors = 200 93 - E —_ E | flue gas, waler-scrubbed, from combustion of municipal refuse; nearly
Smoke and Fluegas saturated will waler vapor, considerable aeration
Scrubbing Liguors - 280 138 - E - § | flue gas containing sulfur dioxide and sulfur rioxede. Considerable kquid
Smaoke and Fluggas waler and water vapor, pH 2.0 to 4.0, entrained, extensive aeration
Serubbang Liquoes — B0 27 — E - E | calcium carbonatle, calcium sulfate, calciom sullite, and lly ash all
Sublur Digxide suspended 2z aboul 20% (by wb) slurry. pH not specified, moderale
aeration 3
Serubbing Liquors - B9 3z - E - — | limestone shusey 15% CaCO, in water. pH 6.3-7.9
Sulfur DNozide
Scrubbing Liquors - 93 kL) - E - = | 5% H;50, scrubbing solution for smefler gas cantaining 2-10% 0y, less
Suilfur Dvaxide than 500 ppm sublur dicxide and 160 ppm chiorides, extensive aetation
Serubbing Liguors — 100 i - E - = | copper smelter gas and recycled cooling spray waler (pH as low as 1.7
Sulfur Dwazide average 2.5) 1-1.5% 50; in gas plus particulsle and 50, extensive
seration
E — Less than 2 mpy (0.05 mmdy)
G = 2 mpy (0005 mm/y) to 10 mpy (025 mmy]
5 — Over 10 mpy (0.25 mm/y) 1o 20 mpy (0.51 mm./y)
B — Over 20 mpy (051 men/y) bo 50 mpy (1.27 mm/y) 42

U — Mase than 50 mpy (1.27 mm/y}




Type
316
Concen- Temparature HASTELLOY® alloy Stain-
tration, less
Comosive Media parcent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Conditions
Scrubbing Liguars - 105 41 - E - — | copper smefing gas containing .75-1% 50, and some sulluric acid mist
Sulfur Doxide [25-100 ppm), extensive aeration
Scrubbing Liguars - 105 41 - E — | smelter gas in TCA scrubber and limestone shurry (15%, pH 5.2-7] which
Sulfur Dioxide 15 converted fo CaS0; and some CaS0y by 50; in the gas, extentive
aerahion
Scrubbing Liguars - a7 42 - E — | limestome sherry 15% solids, CaCOy plus CaS0; and a small amaunt of
Sulfur Diexide Ca50,, pH 3.7-6.7, ave. 5.6, moderate seration
Scrubbing Liguars - 115 46 - E E | calcsism sulbe, calcium sullate, calcium carbonate, iy ash, all suspended
Sulfur Dicwide as 30-50% (by wi) slurry. pH nel specifed
Scrubbing Liguors = 17 47 - E E calcrwm carbonate, calcaum sullate, calcium sulfile, all suspended as 6-
Sulfur Diowide 11% [by wi) slurry, pH not specified, moderale seration
Scrubbing Liquors - 17 47 - E E flue gas contasneng entrained M0 and slurry [cabcium sulfabe, calcium
Sullur Dioxide sulfite, calcium carbonate), modesate aeration
Scrubbing Liquors = 120 L - E — | magnesiem oxide shurry scrubbing liguor for S0, removal from power
Suffur Dioxide plant flue gas, moderate aeration
Scrubbing Liguors - 120 48 - E E boder Mue gas, 0-400 ppm 50;, 10% water vapor, [ty ash alter imestone
Sullur Dioxide slurry scrubbang, moderate aeration
Scrubbing Liguoes - 120 49 - £ E | 8% lmestone slurry, CaC;, CaS0, CaSy and fy ash. pH 5.0-6.0,
Subfur Dipxide moderate azration
Serubbing Liquors - 120 45 - E E | boiler flue gas and limestone slurry, 1750 ppm 50;, 2.3% dly ash 3%
Sublur Dioxide CalD,, 2-3% CaS0, plus CaS0,, pH 6-66, 2000-3000 ppm CI, maderate
apratnan
Serubbing Liquors - 120 L] - E E | sodwm sulfate scrubber liguor, Gas from odl fired sodism sulfate {lash
Sublur Dioxide drying system. Liquor contsing dilute Na,50,. H:S0), pH 2.3, extensive
aeralion
Scrubbing Liquars - 122 50 - E E power plant llue gas scrubbing hquor 7% CaS0y, 2% Ca%0,, 1% CaC0,, 1%
Sublur Deoxide chioride, pH 5.8-6.1 Gas in 2000-2400 ppm 50, extensive aeration
Scrubbsng Liguors = 122 50 - E E | power plant fliee gas scrubbing liquor 7% CaS0,y, 2% CaS0y, 1% CaC0,, 1%
Suur Dioxide chioride, pH 5.8-6.1 Gas in 2000-2400 ppm 50; extensive zerabion
Scrubbéng Liquars - 122 50 - E E | scrubbed power plant flue gas containing 300-500 ppm S0; and 15%
Sulur Deoxide H;0, exlensive aeration
Serubbing Liguars - 125 52 - E E | 50, gas scrubbing, 800 ppm 50;, 15% H,0, 12% C0,, 68% Ny, 5% 0y,
Sullur Dwoxide chignides, 2000 ppm fluoride, some 50, pH 3, moderate seration
Serubbing Liguars - 125 52 - E E | power plant fhue gas after imestone slurey serubbing containing 0.1
Sultur Diaxide Ib.fmin. of residual 50, Effluent of absorber section of scrubber,
moderate aevabion
Scrubbing Liquors - 131 55 - 5 B | 50, scrubber gas, 5% 50;, 3% 50y, 7% 0;, balance Ny saturated with Hy0,
Sulfur Dioxide Possible spiashing with solulion containing 1-3 g/1 Cu, pH &
Scrubbing Liquors - 135 5 - E = | copper smelfing gas atter cooling in a Hy0 spray fower. Gas contains H,0
Sulfur Dioxide al 2.5 pH plus sullunic acid mist EH::W ppm), exlensive aeration
Scrubbing Liguors - 140 &0 - G — | scrubbed roaster gas; 50, 100-2000 ppm, H;50, 100-1500 ppm, balance
Sullur Digxide wel air; heavy loading H,0 droplets, contsining Ca salts and ore dust
Scrubbing Liquors - 143 62 - E E wel venlur scrubbeng stream removing Ity ash from boder burning corn
Sublur Dioxide cobs. Gas 83% Ny, 360 ppm 50, 80 ppm H,50,. Ash 6% CI, extensive
aeration
Scrubling Liquars — 150 Bifs = E E scrubbing liguor for portable steam generator fue gases containing 50,
Sultur Digxide NOX, N, CO;, and 0. Liquor #lkakine oil Keld Hy0 with 5000 ppm CI,
moderate aeration
Scrubbing Liquors - 150 66 - B = | wel five gas after Hy0 spray, scrubber slarry (CaS0, mainky, slvo Caf0H],
Sullur Déoxide or CaCl; plus CaS0y, pH 3-12) during upsets.
Serubbing Ligwors - 160 71 - E E scrubibing buor far porfable steam generator flue gases containing 50,,
Sullur Dsoxide ROX, N, CO;, and 0. Liquor afkaline od fisdd H.0 with 5000 ppm Cl,
materate seration
Scrubbing Liquars -— 167 15 - E — | demethylaniline containing 50; sieam and sullur dioasde
Sullur Dioxide
Scrubbing Liguors = 176 a0 == '] B 50; scrubber gas. 5% S0y, 5.5% 0y and BE.5% N, (dry basis) salurated
Sultur Diaxide wilh waler vapos, exiensive aeration
E — Less than 2 mpy (0.05 mm/y)
G — 2 mpy {005 mms/y) to 10 mpy (0.25 mm.Sy)
5 — Ower 10 mpy (0.25 mm/y) to 20 mpy (0.51 mm/y)
B — Over 20 mpy (0.51 mm/y] fo 50 mpy [1.27 mm/y)
U — More than 50 mpy {1.27 mm/y) =




Type
316

Cancen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Madia percent deg. F deg. C B/B-2 | GAC-276 | G/G-3 | Steel Canditions
Scrubbing Liguors - 176 B0 _— E - E power plant flue gas scrubbing ligueor. Recycled and makeup 190 g1
Suller Dwoxide citric acid, 80 g/) Na;CO0y, pH 4-5
Serubbing Liguors - 176 B0 = [ - E power plani llue gas scrubbing liquor. M;5 sparged into cifric acid,
Sullur Dioxide sodivm carbonate plus absorbed 50; salution 1o ppt sullur, pH 4.5
Serubbing Liquors - 190 BE - E - E bailer floe gas, 0-400 ppm 50, 10°% water vapor, ly ash alter mestone
Sulfur Dioxide shurry scrubbing, mederate aeration
Scrubbing Liquoes - 200 93 - E - E | power plant lhue gas scrubbeng. Decanted scrubbing Bquor alter removal
Sulfut Diomide ol sullur and during remaval of NagS0, by-product by XTALIN.
Scrubbing Luoes = 235 13 - E - E | power plant Flue gas scrubling. Molten sulfur phase
Sulfur Digaide
Scrubbing Liquoss == 235 13 - E - E | power plant fue gas scrubbing, Sultur shurry phase of sullur decanter
Sullur Digwide contaiming 30-50% solds
Scrubbing Liquors - 235 113 — E - E | power plant fhue gas scrubbang. Catrate solution phase of sulfur decanter.
Sulfur Diowide (D¥lite and impure sodium citrabe}
Serubbing Liquors — 310 188 - E - — | flue gas trom a metaBlurgical raaster, typical 02 grains/cu. it dust, 50;
Sulfur Dioaide 1500 ppem, 50y 750 ppm, CO; 7% H0 1-3%, hal. air
i'.::uhbeﬂ Pawer Plant - 115125 4652 - E E E | containeng droplets of dbl alkali scrubbing liquor, aeration
Egas
Scrubbed Power Plant - 120 49 - E E E | seration
Fluegas
Scrubbed Power Plant - 122 50 - E - G | containing 300-500 ppm S0, and 15% H,0. Joy Hi liguid energy lime-
Fluegas slone serubbing process for S0 and My ash remaval
Aeration — exfensive
Agitation — gas and hauid flow
Todad days — 100
Scrubbed Power Plant - 135-145 5763 - E E E | dbl atiafi process, seration
Flsegas
Scrubbed Power Plant . 160165 11-14 - - E E | satwrated with Hyl and 50, 2eration
Fluegas
Scrubbing Power Flant - 176 B0 -_ E E £ wapor phase of 190 g/1 citric acid, 80 g/ Na, L0, salution for absorplion
Flisegas of 50, pH 45
Aerabon — maderale
Agilation — by gas Now
Total days — 91
Scrubbing Power Plant —-_ 176 BO - E E E S0, being absorbed inlo sedution of 190 g/1 citnc acid, 80 g/1 Na, L0, pH
Fluegas 4.0:5.0, moderals sevatmon
Scrubbing Power Plant - 200 83 — E 3 E | decanted scrubbing higuor atter removal of sulfur and during removal of
Fluegas Na; 50, by-product by XTALZN. Citrate process for sublur deoxide remaval
[and sultur recavery), 91 days
Scrubbing Power Plant =5 235 113 - E E E | citrate salution phase of sullur decanter, jdilute and impaure sodium cil-
Fluegas rate), Citrate process for sulfur diaxide remaval fand sulfur recovery), 91
days
Scrubbing Power Plant - 235 113 - E 3 E | malten sullur phase. Citrale process for salfur diexide removal (and
Fluegas sullur recovery), 91 days
Scrubbéng Power Plant - 735 113 - E 3 E | sullur slurry phase of sullur decanter containing 30-50% selids, Citrate
Fluegas process lor sullur duoxide removal (and sulfur recovery), 91 days
Scrubbed Recovery - 165 L] - E = E | Ny, 0, walesr vapor, CD;, traces of CO, H,5, 50;, methyl mercaplan plus
Boider, Fluegas shight liquar carryaver. Scrubbing of recovery bailer flse gas fining kraf
precess black bguar
Apralion — exbensive
Agitation — 10-12 It /sec
Tatal days — &7 L
Serubber Fluegas, — 0 116 u E E E Aeration — palensive
Incinesatian af Agitatian — by gas flow
Sewage Sludge Total days — 659 .
Scrubber Liguor for — 165 T4 - E - E | 205 g/ Na,£0,. 21.5 g/l HaHCO, 3.1 g1 chloride schids, 15% traces
Recowary Boiler Fluegas Nay5;0,. Scrubbing el recovery boiler llue gas firing keaft process black
Nyuar
heration — extensive
Agitatian — moderate-violent
Total days — 67.0

E — Less than 2 mpy [0.05 mm/y]
G — 2 mpy (2.05 mm/y] to 10 mpy (0.25 mmdy)

§ — Ower 10 mpy (0.25 mm/y) to 20 mpy (0.51 mm/y)
B — Over 20 mpy (0.51 mm/¥] 1o 50 mpy (1.27 mm./y)
U — More than 50 mpy (127 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. © B/B-2 | C/C-276 |G/G-3 | Steal Conditions
Scrubber Liguor, — 120 49 —_ E E E as froen oil fired sodivm sullste fash dryang steam. Liquer contains
Sodium Sulfate dibute Na 50y, H;50,, pH 2.3, extensive aevation
Scrubbed Municipal - 170 1 - E G G 90% water saturated, downsiream ol scrubber and demister, pH 34
Garbage Incinerator Municipal garbage incinerator flue gas scrubbang: agitation hagh, sevaton
Fluegas exfensive; 51 days
Serubbed Power Plant - 143 3 - - E G| gas 10% 00, 13% 0y, Bal Ny (H,0 Satd). Fly ash carryover, pH below 0
Fluegas & Condensate Scrubbing of 50; ond Ay ash from power plant llue gas.
Asrstion — exlensive
Agitation — 5-10 1L sec.
Total days — 1356
Scrubbing Solubon & - 110115 4346 — E E E | plus fky ash, aeration
Quenched Bailer
Slack Gas
Serubber Water == 155 & 5 G E U | defugrimabon system. HF solubon 0.6% as F, 2000 ppm P,0,, 700 ppm
S0y, pH 3.0, 92 days
Scrubber Water Efiuent - 200 93 - E E E from prequench chamber of mumcipal refuse incineralor scrubber. pH
about 1
Seawaler Mizfures - 240 116 - E - E | hydiogen sullide gas with mist of de-aerated ses water
Sea Water - 196 91 - E — — | & manths, How rate — 5 gpm
Sea Water and Diesel - Ambnent Ambeent - E - — | confanang chicndes, sodism, suffur, carbon
Fuel Exhaus! Products
Sebacac Acid 10 a0 32 ] E — — | plus small amounts of H,50,, Na;S0, and K50,
10 Be BF. B E — -
Sehacic Acid  [i] 90-220 32-104 5 E - — | plus 0052 percend max. H,50, and traces of Ma,50,. K,50, H0
balance. Alloy C = 0.4 mpy
Sebacic Acid (Crude] - 478 220 - E = — | in still. Alloy C = 0.4 mpy
Secondary Discharge = 170 7 — E E £ municipsl garbage incinerator flue gas from secondary chamber after
Effluent passing (hrough scrubsber, marhe bed plus entrained liguor 3t pH 3-4,
Agitatson moderate; aeration extensive, 51 days
Secondary Discharge - 200 93 — E E E municipal reluse incinerator fue gas efflvent alter H;0 scrubbing. En-
Edfluent vironment should be mainky steam with entrained impurities, extensve
aeration
Secondary Discharge - 300 149 = E E G | municipsl reduse incineralor waler quenched flue gas, acid chioride en-
Effluent viranment, pH range aboul 16, extensive seralion
Saparate Water Solubans — 55104 1340 B E E S | 5-30% HCL 10-40% M50, 10-25% HMO, 1-40% NaOM, 127 days,
aeration @nd agitsbion moderate
Sewage Gas - 8595 935 E - —_ — | maisture laden gas from anaerobic digestion of packing house wasle. 63
percent COy, 36 percent CH, and 1 percent H,5, pH = 7.4 appeox
Sewage, Raw - 240 116 - E - - avg composition of beine: NH, 5 ppem, €1 100 ppm. 8.0.0. 200 mg/1,
and Processed moderate seration, pH 6.0
Sewage [Scrubbed) - 100-160 3871 E E £ E | aerabion
Sudge Incinerator
Fluegas
Sewage Studge Incin- - B6-72 19.22 G E E E sewage shudge incineralor fue gas being scrubbed by once thru wates
eralor Fluegas E E E E | plant efluent water, aeralion
Sewage Shudge bncin- - 100-210 3899 E E |3 E sewape shodge incinerator Mue gas being scrubbed by once thro waler
eralor Fluegas E E E E | plant eflluent waber, seralion
Sewage Sludge Incin - 150 66 — 3 e E extemsve aeration
erator Fluegas and
Serubbing Liguor
Sewage Sludge Incin- - 190-220 88104 E E E E sewage sludge incinesator flue gas beng scrubbed by once thru water
efator Fluegas E E E E plant effluent waler, aeration
Silica, Acidified - 100-900 371482 E E - = | in deacidification of silica by rotary kaln. Alloy © = 0L04 mpy
Silican Tetrachloride 100 140 &0 E E - — | with dry HCl and Ci; bubbled thiough, In production of high purty sifica
of pigment. Alloy C = 0.1 mpy
Silicon Tetralluotde - 113 45 - G - G | acid spray of droplets confaining phosphoric acid, hydralluasbicic acwd,
phosphate rock dust, water
E — Less than 2 mpy (0.05 mm/y) B P — Bailing Poid

G — 2 mpy (0,05 mm/y] 1o 10 mpy (0.25 mm/y)

S — Over 10 mpy (0.25 mm/y) to 20 mpy [0.51 mm/y)
B — Ower 20 mpy (051 mm/¥) 1o 50 mpy (127 mm/y)
U — Mare than 50 mpy (127 mm/y)
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Type
36
Concen- Temparature HASTELLOY® alloy Stain-
tration, lnss
Carrosiva Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-1 | Steel Conditions
Sikcon Tetralluoride — 131 55 - E - G| ackd spray contaimng hydralluric acid, phosphonic acid, hydrafluesilicic
acid
Silicon Tetrafluossde — 167 5 - 5 - B | acid spray condaining phesphorc acid (B9% M,PO,, 50% PO,
hydroflwosilicic acid, phosphate rock dust, waler
Silicon Tetrasodide — 285-300 140-148 G - - — | phus 2 percent fre iodine under reflux hall immersad
Silver Bramide 10 75 M g = - -
Sibver Chipride 10 15 24 — 5 - —
Silver Fines (Wet, Grey) - 212 100 B u - = | wery dilute FeCl; bleaching powder and muratic acid solution, seration
nane, agitabon by boiling. Moy © — 12 days
Silver Mitrabe 10 15 24 5 - - -
20 15 24 5 - — =
40 15 L] 5 - - -
Silver Refining - 220 104 - E - E | acid leach slimes of silver refinery containing Cu, Au, Ag, Se, Te, Ptand
Pd, moderate seration
Stlver Refining - 220 104 5* E E E | acid beach shmes of sidver refinery confaaning Cu, Au, Ag, Se, Te, Ptand
Pd, *specimen corroded away or was losl, aeration
Silver Salt - 0 21 - E - E | possibly mitrate, aquesus sobulion, concentration unknown
Slurry 45 60 16 - - - B | 100 mesh and finer, 2% H,50,, saturated with S0, pH 1.0.1.5
Soap Coagulsting - 100-125 38-52 5 E - — | strong NaCt sedufion plus dilule H,50,, rubber, soap and fraces of sux-
Sarum iliary sobution. Rubber containg 30 percent carbon black pH = 3.5 avg.
Alloy € = 01T mpy in conversion tank
Soap Fat - 465-480 240-249 E E - — | steam, fatty acid, glycesol
Sodium Acelate 10 75 24 — 3 - —_
Sodiem Acid Fluoride 8 160 T G u - = | in agitated crystallizes
Sodium Acid Fluoride 8 140-180 60-82 b u - -
Sodium Acid Fluoride - B0-120 16-49 - B - — | in manulscture of Aeosdicates. Alley C = 2003 mpy
Sodium Aluminate 10 5 k2 3 - - -
Sodwum Bicarbanale 10 fa B, to B.P. 5 L - -
] 110-B.P. 43BP. 5 5 - -
Sodwm Bisullate 20 180 82 - E - — | treated under vacuum with sulfuric acid to deain olf $0; contaminants.
Solutson decomposed to Na;S0,. Alloy C = 0.3 mpy
Sodium Basullate Al ta B.P. to BLP. L3 5 - -
Sodwm Bisulfite 36 - - - E - — | in quebracho bisullding lanks. Alley C = 0.1 mpy
Sodium Bromide 1] o B.P. to B.P. 5 5 - -
Sedwm Carbonate 10 1o B.P. to BP 5 - - -
20 100-8.P. IBBP 5 - - -
k] 100-8.F 38-B.P. 5 - = -
100 1500 El6 5 - - -
Sodium Carbonale I 100 3 - E - G| N C0; 7-12 g1, NaHCO, 2-7 /1 NaCl0, 40 g1, NaOCI 5-10 g1, NaC1 10-
40 gl
Sodium Chiarate 55 230 1o — E — — | plus T percent MaCl in vacuum evaporation in manufacture of NaCI0,
Aloy € = 0.1 mpy
Sodium Chiorate Saturated 160-240 11116 - E - — | sodium chlaride solution plus 2-5 grams/Ier of sodivm hypochlorite
Alloy € = 0.1 mpy
Sodium Chiorate — T0-220 21-104 - E - — | im crystalliver saturated with MaCl. Mo hypochlorites presend. pH = 6.7,
Moy € = nil mpy
Sodium Chigride 10 w7 42 - E - E | brine sofution waste stream contasning 23 mg/1 total dissoleed solids con-
isting ol 10,000 mg/l chionde and 4,400 mg/1 sulfate, pH 1.
Sodium Chiaride 7 375 181 - E - — | confaining 53% NaCl, 198 days, slight attack under spacer
Sodium Chiaride 10 15 24 3 — - — | manulacture of sodium llwosilicale, 3.5 percent H,5iF,
Sodium Chiaride 14 167 75 — E - — | plus 2 grams/Wier fren chioring. Allsy C = 0.001 mpy
Sodium Chiaride 15 150 b6 - E E E | 10% calcium chioride; leed brine in potash extraction pilol plant
E — Less than 2 mpy (0.05 mm/y) B.P. — Boiling Paint
G — 2 mpy [0.05 mm/y) to 10 mpy (0.25 mm/y)
S — Over 10 mpy (025 mmyy) to 20 mpy (051 mm/y)
B = Over 20 mpy (0.51 mm/y) 1o 50 mpy (1.27 mmy)
U — More than 50 mpy (127 mmy) 46




¢

16
Conten- Temperature HASTELLOY® allery Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276| G/G-3 | Steel Conditions

Sodium Chioeide 15 160:170 7117 E E — — | 1030 hrs.

Sodium Chioride 18 176 20 - E - — | plus 10 percent MgCt,. Allox € = 0.1 mpy

Sodium Chioride 0 165 T4 - E - — | NaCl brine, 73 days, severe pitting, severe altack under spacer

Sodium Chionde 20 190 BE - B - — | -saturaled with Cl;, 28 days, severe allack under spacer

Sodium Chioride 20 200 93 - B — — | saturaled with Cl;, 204 days, perforated

Sodium Chlaride 0 205 96 — u — — | saturated with Cly, 40 days, perfosated

Sodium Chiaride 4 140 B0 G = — — | plus 2 percent mopropancl and NaOH added to keep pH = 10, Mloy B=2
mpy (vapor) 4 mpy in liguid

Sodium Chiaride 6 B 7 — E —_ E | satrusted brine
Duration of test — 447 days
Aeration — exfensive
Agitation — rapid
Type of test — fiedd

Sodium Chlodide 26 80 n - E - G | saturated brine, races calcium chioride and calcium suliate, pH 6.8-7.0,
extensive aeration

Sodium Chloside 5 158 T - E E E | in water plus undesignated amines and o small amounl of sodism cas-
bonate.

Sodium Chioride 35 85.195 2991 - - E E | in waler plus undesignated amines and & small amount of sodium car-
bonate.

Sodium Chioeide 98 140 &0 E - — — | plos 2 percent methyl alcohol. pH adpusted to 10 with NaOH

Sodium Chioride Saturated 20 104 B E G B | plus scid, cxidizing impuvities, pH about &, 272 hrs.

Sodium Chioride = ] 21 - E - — | satusated MaCl brine, 208 days

Sodiem Chigride - E5 2 - E — E [assorted concentration Mall liquor containing MgS0y, KCI, MgCi,
moderale agration

Sodium Chloride - B 30 - E E E | Mall liguor containing MgS0, KOY, MgCly, moderate aeration

Sodivm Chiaride - 131 55 u E - = | plus sullonated waxes, pH = 5-8. Alloy € = 0.1 mpy

Sodium Chlaride - 135 al —_ E — — | saturated NaCl brine, 125 days

Sodium Chioride - 140 60 - E - — | satwraled MaCl beine, 169 days

Sadium Chlaride - 158-165 70-74 - E — — | Mall = 320 grams/iter, NaOH = 0.1 grams/liter, Na,C0; = 06
grams/liter, Na; S0, = B0 grams/liter. Aoy C = 0.02 mpy

Sodium Chlotide — 160 7 — E — — | saturated MaCl brine, 163 days

Sodium Chloride - 187-191 B6-88 - E - — | sodium chiniede brine, Liguid phase.

Sodium Chiloride - 191 88 — 3 — —_

Sodium Chioride - 210255 99-124 - E - — | assorted concentrations MaCl brine, pH appron. 7.5, liquid phase. Im-
purities: LE-16 gm/1 CaCly 15-100 gmAl CaS0y; 0.2-20 gms1 Mgy,
maoderale seralion

Sodium Chiaride - Friferd) 105-108 - E - — | sodium chioride brine. Liquid phase.

Sodium Chioride - 225 107 - E - — | satursled beinge containing 5-15% MaCl, seration

Sodiom Chigride -~ 227 108 — E E —

Sodium Chiride - 230-250 110-121 — E - — | =aluraled NaCl brine

Sodsum Chiloride — 20 116 - E — — | a1 bnne saturated

Sodium Chlgride - 240-242 116-117 - E - — | saturated brine (MaCl), aeration

Sodwem Chioride - 250-255 121-124 — E — — | salurated sedwm chiorde brine, pH B.5-10.0, with small smounts of
sodium sulfate, magnesium sullate, magnesium chioride, sodwm car-
bonale, sedwm hydroxide, extensive seralion

Sodium Chiomde - 255 124 — E E — | saturated sodium chigede bone, pH B.5-10, with small amounts o
sodivm sultsle, magnesiom sullate, magnesium chiloride, sedium car
bomate, sodium hydroxide, extensive aeration

Sodium Chigride - 55 124 - E E — | Nall Brine, pH approx. 7.5. Impurities: 1.6-16 g/ CaCl, 15-100 g/l
Ca50,. 0.2-20 g1 MgCl, aerabon

E — Less than 2 mpy (0,05 mm/y)
G = 2 mpy (0.05 mm/y} 1o 10 mpy [0.25 mm,/y)

5 — Ower 10 mpy (025 mmJy) to 20 mpy (0.51 mmy)
B — Over 20 mpy (0.51 mm/y) o 50 mpy [1.27 mm/y)
U — Mare than 50 mpy (127 mm.'y)
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Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Sodium Chlande - 255 124 - E = == sarated brine [NaCl), containing 10% Nal in sazpension and 20 g/l
Ca5,. pH 6.5
Brine punficaton — sall production
Aeration — 1.5 ppm 0;
Agitation — & It./sec
Tots days — 33
Sodsum Chioride — 258-260 126127 - E - - saluraled brine [NaCH), aeraton
Sodsum Chioride - 265 129 — £ E — | saturated wilh 515% suspended MaCl salids plus some suspended
Ca%0,, pH 7580, moderale aeralion
Sedium Chiaride - 265 129 - E - - saturated sodium chloride solution with 5-15% suspended MaCl sclids
plus some suspended CaS0,, pH 7.5-8.0, moderale aerstion
Sedium Chiaride - 522 m - E - - in rotary kiln deier, Alloy C = 0.2 mgy
Sodium Chionte 10 5 M e 5 - ==
Sodiam Dalkyl - 41-96 536 - E = = in paidstion reactor duning production of telra alkyl thivram desullide,
Orthocarbonaie ligusd phase plus Nak0,, HCI, NaCl, HRO,, Alloy C = 002 mpy
Sodium Ferricyanide 10 75 4 5 = — i
Sodium Flormaldehyde 2560 176 ] E E = — | n preconcentrator, Alloy C = 0.006 mpy
Sulbaxylate Liquoe
Sodium Fluaride 10 15 24 5 — = =
Sodium Flussibcate - 80110 2743 G - - — | 96 percent sir, 3 percent H;0. 0.06 parcent HCL sediem flwasilkcate in
Dust tofary diser
Sodium Flugsilicate —_ 130 54 - E — - in reaction tank with turbsne agitstor, Alloy € = 1.6 mpy
Slorry
Sodium Glutamate, Mona = BE-140 20-50 E - - — | saturated with HaCl at pH of 5.0-6.4
Sodiuen Glutamate, Mona - 5 M E - - — | satwrated wilth NaCl at a pH of 510 6.4
Sodeumn Hydrosullide 512 230 (hi] E E - —_ plus sodeum sullide and polysulfides as impuriies in pnknown amounts
Sodwm Hydroxide 1.5M 323 162 - G G B | oxygenaled, 7 howrs, extensive seration
Pulp Digester Liguoe
Sodium Hydraxide 23 110 43 E E - E organic intermediste sluminum salts: pyndine, water
Sodium Hydraxide 23 ([iF] k] - E E E waler, ethancd and other lermentation peoducts [esters, organic acids,
fuel o, carbon dsoxide), sodium carbenate |%, sullur deoxide; pH nor-
malty 10 fo 11. Cleaned occasionally with 4-8% acetic acid
Sedum Hydroxide 10-15 40 32 = 3 E 3 s Matl and Ha (0,
Duration — 150 days
Reration — moderate
Agtlation — normal fkaw
Type of fest — field
Process invoived — reachon of HOI and COCY; with NaOH
Sodium Hydromide 10 Room Foom = E - -
4 Room Rioom — E - -
Sodium Hydroxide 15 o 230 o110 5 B — —_ plus monochlorioluene saturated with 2ppeec. 2 percenl each of HCland
0, Alloy € = 23 mpy
Sodism Hydroxide = a0 n e ] = — | 10 to 15% NaOH, NaCi and Na,C0y. HCL COCl,, moderale aeration
Sodiem Hydroxde — 100 38 - E — — plus cresylic acid. Agy C = 0.5 mpy
Sodium Hydromide - 160 il - E - E dilte, chromate and chromic wastes, chiorides, all low concentrations
Soduwm Hypochlorite 05 55 35 - E - = | Dakin's solubion. Alloy C = 0.1 mpy
05 140 60 = E = =t
0.5 212 100 - E - —
Sodwm Hypochlorite | 140 60 - G - — | Aoy C = 48 mpy
Sotwum Hypochiorite I-2 i 21 - E — E | plus unidentlied components. pH near 7
Sedwm Hypochlorite ] 65 18 - E - — | bottom of blesch make-up tank. Moy © <0.1 mpy
Sedium Hypochlorite 10 15 M - E - -
10 125 52 - 5 - —_
Sodium Hypochiorite 15 ] k] - E — — | plus 3 percent causbe soda. Alley C gained weight shightly
E — Less than 2 mpy (0,05 mm/y] W — Molar

G — 2 mpy (0.05 mm/y) to 10 mpy (0.25 mm/y)

§ — Over 10 mpy (0.25 mm/y) to 20 mpy (051 mm/y)
B — Over 20 mpy (051 mm/y) to 50 mpy [1.27 many)
U — Mare than 50 mpy (1.27 mm/y)
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media parcent deg. F deg. © B/B-2 | CAC-276 | G/G-3| Steal Conditions
Sodium Hypochionile to 16 G0-BD 16-27 - E - — | plus NaOH and Cl;. Alloy © = 0.1 mpy
Sodium Hypochiorite — Room Roam - E — -— plus sodium silicata inhibitor, Aoy C = nil mpy
Sodium Hypechlorite - 20 27 u B - — | HECL, vent scrubber, 29 days
Sodium Hypochlorite - B5-115 2946 = E - — | plus & percent C1,, 45 percent H,S0, and sullate turpentine oi
Sodium Hypocharite - 90 32 u= E 4 G excess caushic soda. NaDCl concentration 94.3-110.6 grams/Ter, Excess
NalH 6-21 grams/Kler. *Specimen commoded away or was lost, asration
al surtace
Sodium Hypochlanbe — 212 100 - E —_ — | in wash tank for cellphane film wilh up to | percent MaCL Alloy G <0.1
mpy
Sodium Hyposulfile A 1o BF. 1o B.F. 5 3 - —
Sodwm Metasdicale 10 15 L) 5 = - -
30 15 24 5 = -
Sodium Nitrale 10 15 L] - L —
kN 75 2 = g & || =
Sodium Mitrate 12-68 234 12 - E - = | inevaporater. pH = 5.5-7.6 phus NaCl Ma 50, and magnesium, Alloy C =
{Crude) 0.04 mpy
Sodium Obeate 58 338 1 — E - — | sl exposed fo 12 peecent amyl alcohol, 10 percent amyl chiovide, 2
percent amylene, 18 percent wates, 25 percent sodium chiorsde, |
percent sodium hydride, and 0.1 percent sodium oleate. Alloy © = 0.2
mpy
Sodipm Perchlcrate - 176 80 G E - — | in reactor vessel during production. Alloy C = 0.13 mpy
Saddivm Perborate 10 o BF o B.P. 5 — — —
Sedium Pergaide 10 1o B.P, o BP. 3 5 = e
Sedium Phenclate - 248 120 = E - — | confaining about 20 percent by volume of acids. Tolal alkalinity 20
percend by weight as NaOH. Albay C = nil. In hower well of phemol lower.
Sodium Phosphates - 125 52 - E — E saturated vapor from rofary dryer conlaining sodium phosphate, MaCl,
Na;50,, C0; and Hy0, pH varies from | to |1, extensive aeration
Sodium Phosphates - 180 g2 - E - E saturated vapor from rofary dryer containing sodium phosphate, MaCl,
Na50,, O, and H,0, pH varies from 1 fo 11, extensive agration
Sodium Phosphate {1 ta BP. to BP. 5 — - -
Tri-Basic 25 o 125 to 52 E — = -
Sodiam-Polassium Mloys - 32-1400 0-760 5 3 — —
Sodm Silicate 10 o B.P. o B.F, 5 - == =
Seddium Suliate 18 235 13 - £ E — | 1% H;50,, hot wall test, 144 hours
Sodwm Suoliate k] 100-140 3860 E - - — | phes 5-10 percent H, 50, and traces of ;5 in neutralization of spent refin-
Ing caustic.
Sodium Sulfate Al o B.F. to BF 5 - — -
la 30 to BP to BP. 5 L - .
Sodium Sulfate Saturated 170 T — E - — | 20 percent cryslafling sullate. pH = 9.10, Alley C = 002 mpy
Sodium Sulfsle - 77495 2535 - £ — — | phus organic sullonic acids, 50;, 2 percent HCI, trace of acetic acid, pH =
1.52.0. Alloy C = 0.03 mpy
Sodium Sullide 10 Resam Room E E — -— in storage fank. Alloy C = 0.1 mpy
Sodivm Sulfide 10 I B.F, o BP. B - — -
20 e ap B —_ - -
0 BP. P B — = =
a0 BP. BP. B - — —
50 BF BP. B - - -
Sodmm Sultide 0 125 52 E E E E
Sodium Sulfide 50-60 338 170 - 1] — u
Sodium Sullde 60 38 170 E u - _— mmmersed in flaker food lank
Sodiom Sulfite 20 125 51 - E - E sodium hydraxide averaging 2.0% pH 9.5 to 105
Sodium Sulfae Fil 150 1 — E - E pH =710 11
E — Less than 2 mpy (0005 mm/¥) BP, — Bailing Poim

G — 2 mpy (0.05 mm/y) to 10 mpy 025 mm/y)

5 — Over 10 mpy (0.25 mm/y] 1o 20 mpy (051 mm/y)
B — Over 20 mpy (.51 mm/y) to 50 mpy (127 mm/y)
U — More than 50 mpy (1.27 mm/y)
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i
Concen- Temperature HASTELLOY® alloy Stain-
tration. less
Cormosive Media percent deg. F dog. C B/B-2 | C/C-276 | 6/G-3 | Stewl Conditions

Sodwen Sullite - o0 3z - 3 - E berswiltibe selufion (30°% NalS0;-70% H,00 pH 4 to 5, moderate serstion

Sodium Suflite — 230 110 —_ E - — | plus 1 percent Zn50,. pH = 859 in evaporator, pH adjusted with NaOH
for conversion of Glaubers salts. Alley € = 0.1 mpy

Sodmm Sulfite - 235 112 - E - E shury, 30% soduds (Na.50,, Na; S0,k T0% Bguid {30 Na,;50,, 5% NayS0,,
5% Ma50., 5% Nag50.); pH = 57

Sour Gas Condensste - 150 66 - E - — | above fop tray in crude o stabilizer. Alley C = 0.1 mpy

Soy Prolein 18 190 88 G £ E E | concentrate 18% agueous sturry pH 4.2 with hydrochloric acid, mesderale
aeralion

Stack Gases - 105 4] - E E E | smelter gas in TCA scrubber and limestons skurty [15%, pH 5.2-7) which
is comverted lo CaS0; and some CaS0; by 50, in the gas, extenaie
aeration

Stack Gases - 130 54 - E - E | comtaining chionides, sulfates, fly ash, waler. Satuwrated, seration

Stack Gases - 134 57 - E E E | saturated wilh scrubber bquor containing 0.0084 grams P;0,

Stack Gases == 140 B0 - E - G | contamning chiondes, sullates, By ash, waler.

Stack Gases - 150 66 - E - G | contsineng chiorides, sulfates, fly ash, waler.

Stack Gases - 158 10 - E E E | froen phosphate dryer. 35% H,0, 16.5% 0, 2.5% CO; plus some phos-
phate dust, chloride, NOX, balance nitrogen; furnace process fo produce
phosphosic acid; agitation — 18500-26500 ACFM; extensive aeration,
Tatal days — 283

Stack Gases - 300 149 - E E E | contsining 50, 50, 5", €, H0

Stack Gases == 610-620 32137 - E E E | contsining 1300 ppm SO0, end fly ash, seration

Stannous Bisullate 10 to B.F. fa BF. 5 - — =

Stannic Chicride 10 158 i) = 5 = — | phos 10 percent HCL. Aoy C = |5 mpy

Stannic Chicaide 10 ta BP. to BP. -3 - == —

fo 50 to 160 o 71 - 5 - -

50 ta B.P. fo BP, — - — -

Stannous Chioride il to BP. to BP. 5 - - =
100 ta 700 to 371 -3 - £ =

Starch - 475 218 E - - = | plus HCI in conwerssan process.

Steam - 430 221 - E - E trace NH;, NaDH, MaliDy, MaCl, 129 day

Stearic Acid 0220 150-300 65-148 - E - = | in esterification ketlle with sebacic acid, adipic 2cid, phihalic anhydride,
and taluene sullonec acid. Alloy € = 2 mpy in ligued, 1.2 mpy in vapors,

Stearic Acid 100 200 93 E* E == — | *phus obesc acid and methyd and robutyl dlearates and oleates

100 ta 700 fo 371 s - — =

Streptamycin Media 100 86 ] E — — — | during sterifization with steam al 275 deg. F. Contains | percent cerelose,
| percent alpha protein, 0.5 percent fermentabile solids, 05 percent
MaCl, 01 petcent CaCOy

Strontivm Chlonde 33 160-210 71.99 B = — — | plus some sodiem chiomate.

Sucrme 62 2060 93 -— 3 - — | &.3% brown sugar; 1.3% salt (NaCl) 14.3% coconisl odl; 18.2% waler, pH
5.8, moderzle seralion

Sugar - 250-300 121-149 5 E — — | plus HCI, NH,50,, NH.C1 bo pH =0.5n pressure vessel, Alloy C = 0.4 mpy

Sugar Syrup 460 160 n - - E E | hydvochloric acid, sullurous acsd, pH 4.2, 168 days

Sulanflamide -_ 75 24 E E - = | mather bquor. Aoy C = nil mpy

Sublite Liguor 109 260 127 - E - = | B.23 percent 50, at a pH ol 1.32

Sullite Pubping Yapors — 180 B2 E -— - — | movent ling of sullide blow tank containing large quantities of wet 50, and
magnesium-hase bquot

Sulloacetic Acid - 167 15 E = - E | 16 hra, lab best

Sulloacetic Acd - 212 100 G - - U | 1 he bab test, conc, 95% H,S0, slowly added to acetic anhydnde in a 2
Eiter beaker (1 mil H50; to 1.5 mols acebic anhydrsde)

Sulfated Delergent 50 125 52 - E - -

E — Less than 2 mpy [0.05 mem/y} B — Bailing Point

G — 2 mpy (0.05 mmsy) to 10 mpy {0.25 mm/y}

5 — Over 10 mpy (0.25 mmy) o 20 mpy (0.5 mm/y)
B — Over 20 mpy (0,51 mm/y) fo 50 mpy [1.27 mm/y)
U — More than 50 mpy [1.27 mm/y)
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Type
316
Concen- Temparature HASTELLOY® alloy Stain-
tration, less
Corrosive Media parcent deg. F deg. € B8/8-2 | C/C-276 | G/G-3 | Steal Conditions
Sulfated Oifs - 125 52 3 = — — | 5 percent H,50,, NaCl and Na,50,
Sultonation of Fats = 10 21 G E - E | suffonations of castos, soys, sperm and red oils, maneral od and varnous
and Oils obhver Faity acids, fats and ods with 96 Baame H,50,, pH 1-4. Moderate
aevaban, agitation — 84 rpm furbane
Sultonation 98 248 120 G B - U | subluric acid 98%, ammonia anhydrous, or sedium hydroxide 33%, for-
maldehyde, moderate seration
Sulfonation Reactions = 176-320 B0-160 - B - — | suburic acid 98%, ammonia anhydiows, or sodium hydroxide 33%, for-
maldehyde, moderate aeration
Sullonatsan Acid [Spent) - 2 133 - G G U | 11 days below bauid level
Sulfanation Acid [Spent) - ul 172 - B G B | B days below hguid level
Suflenation Acid [Spent) — e 200 - G E E | 10 days below hguid level {
Suflenation Acid [Spent) - 392 200 = G G § | start — 25% pot 50y, 6% HFS0y, 3% I, 3% HI, 63% H;50, End — 6%
HFS0,, 4% 1, 3% HID, and 87% H;504, 56.5 days
Sublonation Acid [Spert) - 482 250 - 0 E G | 78 days below houid level
Sulonic Acid 50 60-250 16-121 B - - — | phus 45 percend salvent naphtha, 5 percent water and trace of H,50, al
battom al sl
Sulfur - 14-284 23140 - E - = | plus some H;50,, H,5. 50;, H,50; and water vapor in melting tank, Sam-
ple hall in vapor, hall in liquid. Alloy C = 0.52 mpy
Sulfur = 850 454 = G - — | plus selenium. 1 1.7 day test, 7.8 daysof boding. Aioy €= 2.8 mpy {liquid)
5.1 mapy (vapar}
Sultur, Mollen - 175 412 - E - -
- 300.315 149.157 G* E* — — | "plus serated waler at pH ol 1.510 3.5, 1 1-day test pericd in surface pipe
line betwesn well and gathering staton. Alloy C = 0.9 mpy.
- 284.302 140.150 - £ s | = i kg - " s
- 265-295 129146 3 $ = = | agitsted, plus air and impurities includang sulluric acid, and fervic sullate.
Tested wp to 12 days
Sulfur Dinzide oo H 104 - E — — | balance H.0. Aloy C = 0.19 mpy
Sullur Dioasde 18 55 13 G E - — | in sea waler plus 1.7 percent MaCl. Alloy C = 0.6 mpy
Sullur Dipxide 36 106118 4148 - E - — | about one-hall saturated with spray wales in serubber bower. Alloy C=0.2
mpy
Sublur Deozide 4.5 185-200 B5-93 - E - — | plus selenious acad misl and some sulluric acid i shimes besling kettle.
Alloy C = 0.9 mpy
Sullur Déoxide 4750 1 1 u E - — | plus 3.4 percent caleium bisuHite in sulfite acid settling tank. Alloy C=0.1
by welume) mpy
Sullur Deozide 5 200-500 93-260 - E = — | plus 15 pescent Oy, bakance N; (dew point 125 percent). In gas offtake
wel windbox. Alloy C = 0.8 mpy
Sulfur Deoxide 5 400 204 - G — — | in nickel convertor. Alloy C = 26 mpy
Sulfur Dboxide 10 8595 7935 u E - — | salurated with water in bottom of scrubber. Recycle bguweor containang
125135 5257 u G — — | Hy80, in range of 0.30-0.75 percent. Alloy C = 0.1 mpy (30°F), 3 mpy
[130°F}
Sultur Diexide 18 500-700 260-371 — E - — | plus 3 percent O;, trace 50, and moisture. Alloy € = 0.1 mpy
Sulfur Diewide = 60 16 - E - = | phus 5;0; in compressor condensale for alkylation unit, Alley C = 0.03
mipy wilh less than 1.0 ma pitting.
Sulbur Dioxide — 115170 4617 G E — E | gas up o 1.5% 50, aeration
Sulfur Diomide - 125 52 - E E E | 1000 ppem chioride, 2000 ppm fluoride, some 50, and pH 3, 500 ppm
50, 15% H,0, 12% C0;, 68% Ny, 5% 0, moderate aeration
Sulfur Duxide — 130 54 —_ - E E n gas streem with spray from cooling tewer contaimng H,50,. seratson
Sulfur Diexide = 131 55 u* 5 — B | *specimen corroded away or was bost, aeration, 5% 50,, 3% 50, 7% 0,
balance N; saturated with water, Possible splashing wilh solubion con-
faining 1.3 g1 Cu, pH B
Sultur Dioxide - 132 56 u E - E | in Hue gas from No, 6 fusl oil, shale dust, water
Sullur Dioide - 140 &0 — G E E | 50; 1002000 ppm, H,50, 100-500 ppm, bakence wek air, heavy loading
;0 droplets, containing Ca salts and ore dust
Sultur Diozide - 140 &0 - - E E | in gas stream with speay from cooling fower conaining H,50.. asration

E — Less than 2 mpy (005 mm/y)
G — 2 mpy [0.05 mm/y) to 10 mpy (0.25 mm/y)

§ — Ower 10 mpy (0025 mm/y) to 20 mpy (0.51 mm/y)
B — Over 20 mpy (0.51 mm/y) to 50 mpy (127 mm./y)
U — Mose than 50 mpy (1.27 mm.y)
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Cancen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrasive Media percent deg. F deg. © B/B-2 | C/C-276 | G/G-3 | Stesl Conditions

Sultur Diexide -_ 145 63 - E G B burning coal with 3% 5 plus 340 ppm C1, 19 days, hedd tost, moderate
aeralion, vichen! agitation

Sultur Draxide = 160 1 - - E E and MgD {scrubbing products of cembustion Irom Mg recavery system),
apratson

Sultur Diaxide - 176 80 = G - B *apucamen corroded away of was lost, extensive agvation, 5% 50, 6.5%
0; and B85% Ny [dry basis) saturated with water vaper

Sultur Dioxide — 176 80 us 8 ] B | *specimen corroded away or was losl, extensive aeration, 5% S0, 6.5%
0; and BE.5% Ny (dry basis) saturated with water vaper

Sulfur Droxide - 230 110 G E - — | n hydrocasben alkylate plus sulfuric acid. Alloy C = 0.01 mpy

Sultur Digxide - 300-350 148-177 G G - — | ebemental sullur mist Oy, H0 and fraces of subfuric acid. In precipitatos
for recovery of sullur from pynite gas. Alloy © = 5.0 mpy

Sullur Deaxide, Moist - 180 82 - E - — | occasional splashing of Na 50, and H50,. Alkey € = 015 mpy

Sulfuar Oxides (Di & Tri) = 150 177 - E - E |50, 16.2%, 50, 1A% H,0 2.0% 0y 1.4%, moderale aeration

Sublur Substtuled — 257 125 G G B U | HO {pH-2], wnreacted chlorme amyl-phenol, suflar monochionde and

Amylphenal sullur deoxide in Iracie quanbises, éxiensive aeration

Sublur Triguide - 100 k] (] E - — | phus S0, Ny, O, at top of Jennson towers in exbiaust gas. Alloy C=0.1
mipy

Sulluric Acid 03 200 93 3 E - — | plus 0-5 percent Na, 50y, 0-0.5 percent In50,, 0-0.2 parcent CS,, trace of
H,5. Allay C = 1.0 mpy

Sublaric Acid 04 140 60 . E - G | het sulturic acsd sobution (pH 3.0) containing tungsten and molybdenum
salls with 2-3 g/ Nuorides, moderate aeratian

Sulturic Acid 0l 164-177 1381 u E . — | phus 0104 parcent S0, and varying amounts of carben on batiom tray of
50, scrubber in regensation of alkylation acid, Allay C = 0.8 mpy

Sublaric Acid 019 140 &0 - - E E | hydeochlonic ackd 0.057%, pH 2 to5, 2360 hrs., incineration of municipal
wasle

Subluric Acid 0.25 Roam Ream — E - — | spent pickle solutions. Cold wash waler with saifs picked wp in stesl pick-
fing (0.097 percent lerrows, 0.003 percent ferric). Alloy C = 0.05 mpy

Sullaric Acid 04-8.0 170220 77-104 - E -_ — | plus copper sulfate 1o saturation. Aoy € = 0.6 mpy

Sullaric Acid 1-5 220 104 - E — — | plus wegetabile, lats, greases, Alley C = nil mpy

Sullaric Acid 1023 3oz 150 - B u — | a5 scrubbing liguid, moderate aeration

Sullurke Acid 2 11812 48-52 E - —_ —  [max. pittng = 14 mpy. Ssturated with Nacl

Sulturic Acid 25 200-250 93-121 - G - — | plus 0.1 percent copper sullale and some slcohols. Moy C = 8.2 mpy

Sutluric Acid 2833 B3 2B 5 E - E | aluminum sublate 0.8-5.3%, polassiom choominm sultatz 0-0.3%, waler,
moderate aeration

Sulluric Acid 5 T0-85 21-19 E E - — | ples 20 ar. MaCry0, per 18 gal. Alloy C = 007 mpy

Sullure Acid 5 50 2 5 —_ - — | plus FeSdy and 0.05 percent Til, (0,008 percent solids)

Sullunc Acid 5 80 3z - E - E | 3-4% prconyl sullate, 15 days

Sulluric Acid 5 122 50 G E - — | plus sultate ods, traces of NaCl and Ma 50, Afloy C = 0.3 mpy

Sullune Acid 5 137-153 5867 - E £ S |aeration, lab tesl 295 days

Sulluric Acid 5 175185 80-85 u E o —  |phus 0.50 to 0.56 oz./gal of copper. Alloy € = L9 mpy

Sulluric Acid 5 180 B2 5 E - = |plus ore comainng Mnd and M0,

Sulluric Acid 5-15 113131 4555 — E — — | plus 15-25 percem Na,S0,, 1-5 percem organic salts. Alloy C=0,16 mpy

Sulfuric Acid 5 to 150 g/ 160 T - E — E  |copper-10 to 60 g/1-ave. 40, silver 01 12 g/T-ave. 3.5. Solids consist of
pecious metals, sdica, lesd sullate, and & lew  or bess of seleniom,
tedluriom, arsenic, antimony @nd bismuth,

Sulluric Acid =] 155175 68.79 — B - — |plus 035 oz/gal, MaD,, Alloy C = 34 mpy

Sutlunc Acid 18 155-165 68-14 - G - = |plus 0.8:09 cr./gal. NaNDy in pecklng tank. Alloy C = 2.1 mpy

Sulluric Acid 1548 200-210 9399 - E - —  |plus 3 percent sluminum sullate, | percent ferric sublate plus traces ol
calcium and magnesium sullates. Alloy C = 16 mpy

Sulluric Acid 8 120-140 49-60 G G — —  |steal picking tank, Allay C = 4.7 mpy

E — Less than 2 mpy {005 mm/y)
G — 2 mpy (005 mm/y) to 10 mpy {0.25 mm/y)

5 — Over 10 mpy [0.25 mm/y) 1o 20 mpy (051 mm/y)
B — Ower 20 mpy {051 mny/y] to 50 mpy (127 mm/y)
U — Mare than 50 mpy (127 mm/y)
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Type
116 !
Concan- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Sulluric Acid 9 B0-120 2749 u E - — | plus | percent HF, 3 percent Na;50,. 1 percent Si0;. 2H,0;, 0.5 percent
Na;SiFg balence waler in separation ol NagSF,. Alloy © = 1.2 mpy
Sulluric Acid 10 13 45 E E — — | plus Ma;50, and glocose in rayon spin bath. Albay C = 0.2 mpy
Sulturic Acid 10 158 10 - & - — | plis 10 percent cupric suliate. Alloy C = 15 mpy
Subluric Acid 10 158 7o — u — — | plus 10 percent sullate.
Sullune Acid 10 158 70 - G - — | plus 10 percent Ma50,. Mioy € = 8 mpy
Sulluric Acid 10 158 0 - B — — | plus 10 percent berrous sulfste. Alloy C = 34 mpy
Sulluric Acid 10 100 B u E E — | subfur dioxide purge
150 B5 B G E -
200 93 u B E - 1
Boiling Boiling G u u -
Sulluric Acid 10 175 EO - — E G 3% chromic acd in deionized water
Sullaric Acid 10 175-180 80-82 - — E E | 3% chromac acid in deionized water
Subluric Acid 10 200 93 u 5 - - | 672 hrs.
Sullaric Acid 10 Boiling Boiling — 5 5 = | 120 hrx., lab et
Sulluric Acid 10 225 107 H u - U | nickel sulfide impurities. 240 hrs
Sullaric Acid 1012 BED 345 E E - = | plus 1012 parcent sodium sulfate. Alloy C = 0.1 mpy
Sulluric Acid 10-15 23 1z - G E U | reacts with ferric oxide to produce fernc sulfate, lishd test, 10 days,
aeration — moderate, agitation — B 1./ sec
Sulluric Acid 10:20 186 Eb u 5 E E 10% CuB0,. 52 ppm CI°, Avg. Baume 287, pH = 1, 90 days
Sullaric Acid 12 105-195 8591 - G — = | al top ol acid spray section of conveyor-type spray pickling machine
Alley C = & mpy
Sullaric Acid 13 80-210 2149 — 5 - = | plus 13 percent by volume Ma50, and Mn,0y in process for leaching
crude Mn0,. Alley C = 18 mpy
Subfuric Acid 14:16 175 Fj:] — 5 — U | saturated with S0, slight aeration
Sublaric Acid 15 248 120 G - - = | plus siagar from digestion of huber barbasco. Process i for sblaining
sleniod wsed in hormane prodichon.
Sulturic Acid 15 23B-266 115-130 5 B - — | decychopentadiend hydrate reaction 220 hrs., pilel plant
Sulfuric Acid 16 165 T4 U 5 - G| o 5% {final before discarding], fernous sullate 0.09% foriginal) o 0.54%
[fnal). Inhibited with Actival 3591,
Sulfurie Acid 18 170-180 7782 - E - — | in pickieng stainless doil with 3 percant HCI added. First pickle is Tollowed
by 15 min. in 10 percent cold HND;, Allay C = | mpy
Sullunic Acid 19-28 140 &0 - E - — | plus 1.6 to 4.8 percent copper sulfate for flash psckling of brass parts,
Alloy C = 1.6 mpy
Sulfuric Acid 20 Roem Temp. | Room Temp. E E - = | Zr-HF separation
Sulturic Acid n 59-194 15-90 B 5 — — | plus cobalt sulfate, ferrous sulfate, traces of copper sulfate. Aoy C = 12
mpy
Sulburic Acid Fil) 125 52 u E E E 12% CO, 50 days, copper refiming, moderate agration
Sulturic Acid 0 125 52 E E E | 1-7% Cu, 7000 oz./ton Ag, 200 oz./lon Au, 0.5% 5b, 0.5% Co, 1.0% 12%
Te, 2% Cu. Trace Ag, Au, Sb, Co, 50 days
Sultunc Acid 0 140 &0 G G - E | saturated with copper sulfate. Pickling copper and brass, 120 days,
aerabion, moderate agitation
Sulburic Acid a 145 B3 5 E E E | 8% Cub0y, 52 ppm C3, 90 days, copper refning
Sulfuric Acid 0 170-160 7782 - g - — | s 2 peveent Fe {ferrous and ferric in spray pickling machine). Alloy C =
12.1 mpy
Sulfuric Aiid 2030 170-180 1182 - 5 - — | plus 0535 percent CuS0, and abrasive anode mud from electrolytic
copper relnmg. Aoy C = 15 mpy
Sulloric Acd 7 5670 1921 E* = — — | phus 5.6 percent ferrous sulfate 12 percent Ti as sulfste. *Max. pitting = 3
mpy

E — Less than 2 mpy (0.05 mm/y)

G — 2 mpy (0.05 mm/y] to 10 mpy (0.25 mm/y)

§ — Over 10 mpy (025 mm/y) to 20 mpy |0.51 mm/y)
B — Over 20 mpy (0.50 mm/y) to 50 mpy (1.27 mm/y)
U — More than 50 mpy (1.27 mm/y]
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Type

316
Concen- Temperature HASTELLOY® alloy Stain-
tration, (311
Comrosive Madia percant dog. F deg. C B/B-2 | C/C-276 | G/G-3 | Steal Conditions
Sulluric Acid 25 150 [ — E E = | 120 hrs., lab lest
Sulkuric Acsd 75 Bailing Bodling - i} G — | 340 g/) sodium sulfate
Sulliric Acwd 2540 158 70 = 1] = — | 10:15% phesphorsc scid, 05% flporides, phosphate ferlilizer plant.
agitation and aeralsan — high
Sulfuric Acid 28 1355 575 G G — | hydrefluoric acid 5.9%
Sulturic Acid 2 267 131 G G - B | tests for selection of matenial lor an acetic acid recovery column for an
acetaldebyde unit, 23 hrs.
Sullunic Acid 0 100 38 B G E — || sullur deoxide purge
30 150 65 B u E -
k1] 200 93 1] 1] G -
0 Builing Bailing [0 T u =
Sulluric Acid Ell 125-135 52.57 G E - — | acd regeneration of resin. Alloy C = 0.8 mpy
Sulluric Acid kli] 190210 B8-99 B E - — | plus 22 percent HyPO, in jon exchanger. Alloy C = 0.3 mpy
Sulluric Acid 03 104 40 - E - — | phus 57.5 percent scetic acid, 123 percent M0 at quid-vapor interface.
Mgy C = 0.1 mpy
Subluric Acid 316 110 43 - E - E | (480 g1), sodivm sulfate 18.2% (277 /1), sodium chiorate §.3% (20 /1),
sodsum chioride 0.2% [3.6 g/1), moderate aeration
Subluric Acid 35-38 T 21 - E - — | plus nifric acid in paper parchmentizing solutson.
Sullric Acsd ¥ 130-160 54-1 5 E - — | plus 28 percent caalic acid, 32 peecent water, 4 percent ash, Aoy C=0.5
mpy
Sullunc Acid 39 120 45 —- E - — | recovery of sulluric acid used in papermaking in evaporator, Alloy C= 1.3
mpy
Sullunc Acid 40 65 18 — E - G | dustillation of M0 from HF. 40% HF, 20% H,0, 240 days. moderate
aeration
Sulluric Acid 40 Ambeent Ambient - E - — | satursled with 0, 17 days
Sulfuric Acid A0-45 Room Room - E - — | saturated with Cl,. Alloy C = 16 mpy
Sulluric Acid 40 176 80 — u G — | 28 day immersion test [plant) and vanous srganics.
Sulluric Acid 40 176 a0 - u G U | acetate fiber production, field fest — 28 days
Sulluric Acid 40 176-154 BO-90 3 5 - — | Z-HF sepatation
Sulfaric Acid 40 57 135 G u - — | 20% elhanol, 1% ethyl ether, balance water, 432 hrs. lab test
Suluric Acid 4163 £8-203 20-55 u B — | — | plus progylene. Moy € = 24 mpy
Sufluric Acid a3 Ambignt Ambient - E - — | saturated with Ci;, B day test
50 Ambient Ambient - E - —
2] Ambient Ambient - E - -
B3 Ambient Ambient - E - —
Subluric Acid 45 Ambient Ambienat — E - E |0, 113 days
Subluric Acid 5 Builing Bodling - E - — | plus 1% CP hydroflsoric acid; abso 45% CP sulluric acid both with nitrogen
purge, 4 days
Sulluric Ackd 50 Ambien Ambien - G - U | €l 3 days, lab fest
Sulfuric Acid 50 Ambienl Ambsient - E — — | 40 days
Sulburic Ackd 50 Ambeent Amibaent - G - U | saturated with My, 3 days, lab test
Sulluric Acid 50 10 21 u* E - =~ | 109 days, saturafed with CI;, *welded and annealed
Sullune Acid 50 10 21 — E* - — | saturated wilh Cl;, *as-welded
- e - = | **welded and annealed
Duaratien of lest — 132 days
Agitation — 4.] L./ 58,
Subluric Acid 50 m 25 - E - — | salurated with chilorine, lab test
Subluric Acid 50 80 27 - E - — | webded sample in scid saturated with chlorne. Rlioy € = 0.6 mpy
Subluric Acid 50 122 50 - E — — | salurated with chiorine. lab best
Sublurie Acid 50 158 70 - E - U | saturated with Cly, 66 days, 4.1 It/sec. liow rate
Sublutie Aeid 54 Ambient Ambient — E - — | Cly 36 days

E — Less than 2 mpy {0.05 men/y)
G — 2 mpy (005 mm/y) to 10 mpy (025 mem/y]

5 — Over 10 mpy (0.25 mm/y) 1o 20 mpy (0.5] mm/y)
B — Ower 20 mpy (051 mm/y) bo 50 mpy (127 mm/y)
U — Mare than 50 mpy (127 mm/y)
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Concen- Temperatura HASTELLOY® alloy E:Illfl
tration, less
Courosive Media percent deg. F deg. C B/8:2 | CAC-276 | G/G-3 | Steel Conditions

Sulluric Acid 54 - — — £ - — | salursed wilh 0; containang high percentage of gunk Mloy €= 0.7 mpy

Sulturic Acd 55 172144 5062 - G - — | phus sopropyl alcohol and olher solvents. Allay €= 10 mpy fles! sample
L

Sulfuric Ackd 55 158 70 B G . — | ethanel, ethanol generator tails, 360 his.

Sulfuric Acid 55 158 70 u 5 - — | ethanod, 200 hrs, samples exposed in hydrolizer transhing

Sulfuric Acid 55 158 70 - 3 - = | eihanol, ethanol generator, 480 hrs.

Sulfuric Acid 55 230 1@ 1] B - — | ethanol, velocity appreciable, fisld test — 72 his

Sulfuric Acid 55 230 11a 5 (] - U | ethanol, static, 48 hes. lab test

Sulluric Acid 55-60 167 75 - B - — | in spent parchmentizing sobution. Allay C = 41 mpy

Sulluric Acid 56.7 167 75 - 5 - — | 0.34% elhanol, 1% carbon, 90 hrs, lab test

Sulluric Acid &0 Ambaent Ambient - E = — | 8 days

Sulluric Acid Bl Amibieni Ambient - G - — | C, 132 days

Sullurz Acid 62 B 16 - E - — | plus Cip Alley © = 04 mpy

Sulluric Acid &2 Amuent Ambient - E - — | Cly 116 days

Sulluric Acd 6398 140-223 G0-106 G - - — | in bateh type sulfonator of alkylated aromatic,

Sulluric Acid 64 Ambient Ambaent - E - — | B days, salurated with Cl;

Sulluric Acid 65-69 1] 16 5 E — — | plus nitrc aced in paper parchmentizing sslution.

Subfunc Acid 6568 18 8 u B - — | phus some NO, and CaSDy in parchmentizing process after mitrate bath

Sullaric Acid 66 160-200 793 G — - — | in tank dissalving metallic znc in scid.

Subluric Acid BT 1B0-195 B2.91 - 5 - — | plus calcium sulfates in evaparator. Alloy C = 15 mpy

Suillurie Acid 10 0 16 - E - — | saturaled with Cl

Sullaric Acid 70 i 5 — E - — | saturated with chloring, lsb test

Sulturic Acid 10 122 50 - E - — | saturaled with chiorine, fab fest

Suluric Acid L] 140 6 5 - — = | lab fest

15 86 L 3 - - -

Sulturic Acid 0 245 118 5 u 1] — | considerabie free carban, stabic b=s! did not consider the cold lube wall,
one week

Sulfuric Acid 70 245 118 5 u u = | one weeh stalic test (plani)

Sulfwric Acid 71100 200 9 - G - G | subluric acid misd, air efiluent containing 8% 0., braces of 50;, moderate
aeration

Sulluric Acid 72 Ambient Ambient - E - — | O, 25 days

Sulfuric Ackd 72 - —- - E = — | saturated with Cly. Alloy € = 0.9 mpy

Sulfuric Acid 15 200 93 E - B — | one week, lab test

Sulfusic Acid 75 250 121 G - u — | one week, lab test

Sulluric Acid 75 300 149 L = u — | one week, lab test

Sulfuric Acid ;] 80-110 2643 - E - — | plus alkyl benzene suuric acid in detergent manudsciure. Moy C =09

T8 100-130 37-54 E E - — | mpy

Sulluric Acid 78 135 57 — 5 - — | plus 32 percent sodium perchiorate and CIy gas during pulp bleaching

Sulfuric Acid 7993 50490 10-32 E E — — | phosphine, ammonia, and H;5 percent as impurdties. Alloy € <0.1 mpy

Sultusic Acid B0 220 104 G § - — | in zinc sullate production wilh basic 2nC0; and sullur-bearing slurry,
Mgy € = 5.3-13 mpy

Sulfuric Acid 8 Renbent Ambent - E - — | €1 129 days

Sulluric Acid 82 122 50 - E — — | plus Cl. Aloy C = 0.21 mpy

Sulluric Acid B4 Amiient Ambsent — G = — | Cly, 132 days

Sulturic Acid 8 HAmbignt Ambient = E - — | B days. saturated with Cly

Subluric Acid B5-94 15 b G G G B B-15% HF, 130 days

E — Less than 2 mpy [0.05 mm/y)
G — 2 mpy (0.05 mm/y) ta 10 mpy (025 mm.'y)

§ — Ower 10 mpy (0.25 mm//y) to 20 mpy [0.51 mm./y)
B — Over 20 mpy (0.5 mm/y) 1o 50 mpy [1.27 mm/y)
U — Maore than 50 mpy (1.27 mmdy)




Type
k13
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Comosive Media percenl deg. F deg. C B/B-2 | CAC-276 | G/G-3 | Stenl Conditions
Sublunc Acxd 85 i %5 — E = = saturaled with chionine, lab tesl
Sultunic Ackd B5-34 95 15 3 5 G u B-15% HF, 130 days
Euluric Acid 85 122 50 - E - - satursled wilh chlonne, lab best
Sullieric Acid 5 - - G E E E hydroflwonie scid 0%, water 4%
Sailturic Acid ar &0 16 - E - E 79 days. saturated with O},
Sullenc Acid a7 Ambient Ambeent - E - E 1z 3 days, lab test
Sulturic Ackl 87 ] 16 — E* - E* | saluraied with C3;, 79 days, "wiought
— Ee* - (A **yplded
s feee - - ***wolded and annealed
Sulluric Acid a7 B0 27 - E - — | saturated with chiorine. Alley C = 0.2 mpy
Sulturic Acid BT 158 10 - E - E satlurated with air, 66 days, 4.1 H./sec. fhow rate
Sulturic Acid 20 B0 16 G E E E hydroflisaric acid 7%, water 3%
Sulluric Acid 50 o 125 to 52 E - - — | plis 9 percent acelic anhydride in liguid and vapor phases
Sulbinc Acid LT GE-140 2060 E - - — plus peanul od, corn oil, alkyl benzene, sulfunic acsd monahydrate
Sulbuiic Acid 83 T894 26-34 - E - = | plus animal grease in sullonation tank. Alloy © = 0.7 mpy
Sultwnc Acid 94 B0 n E E G B &%, HF, 130 days
Sulfuric Acid 9 Amibsient Ambient - E - = | O, 132 days
Sulfuric Acid 896 mn 5 - E - — | satusated wilh chionine, lab lost
Sulturic Acid 95 BO-118 2748 - E - — | during quick sutlonation of vegetable oils. Final solution is 5-10 percent
agueows solulion ol latty acids and acetic anhydnide. Alloy C = 0.4 mpy
Sulburic Acid 56 122 50 —_ E - — | saturaled with chiorine. lab tesi
Sulturic Acid 58 60215 16-102 = B — | = | phus sodium nephathanate to 3° BE Alloy C = 44 mpy
Sulturic Acid 58 B4-106 18-4] E - - — | plus | percent acetic anhydnde. Alloy B =0.2 mpy in vapor, 0.7 mpy inli-
quid
Sultunc Acid 58 T0-302 21-105 - B - — | in sulfonation. Alley € = 22 mpy ihguid], 30 mpy (vapor)
Sulfuric Acid 98 215 135 B B E — | 2% HF, 130 days
Sulfuric Acid Cone 100-160 kE. o E G - — | plus anhydrous HCL Aoy € = 2.1 mpy
Sullunc Acid BOM Boilsng Boiling - u - — | 24 hrs,, processes lor the aqeuous reprocessing of spent luel elements.
Sullex and Thorex processes
Sulluric Acid - 120 49 - - E E produced from edectrolysis of sodium sultate solution. Product of 50,
strubbang. 1O N H,50, with 17% Na 50, 218 days
Sulluric Acid - 3318 170 - B ] u 207 by velume of 50% M;50, - 50%, HNO, added to H;D and heated to
200 deg. C for 18 hrs. then cooled and exposed in 16,5% NaOC! at 170
deg. C
Sulluric Acid -~ 338 170 - B 5 B | 0% by volume of 50% H,50, - 50%, HND, added ta H,0 and heated to
g deg. © for 18 hrs. then cooled and Ister dried at 170 deg. Cin 10%
)
Sulfunc Acid - 62 200 - f B B | 2% by volume of 50% H 50, - 50%, HNO, added 1o H,0 and heated to
200 deg. C loe 18 hrs, (hen cooled and exposed in 20% by vol. of 50%
HHD, 50% HCI0, added to H,0 and heated to 200 deg. C for 12 hrs.
Sulfuric & Acelic Acids Dilute 375 163 — E E E 263 days
Sultung Acid Fumes S B0-230 110 G - = = | during manulacture of superphosphate. The fumes from mixfure of
flutride phosphate rock and H 50,
Sultunic Acid Mist - 200 93 ] G G G | containing 8% O, traces of 50,, moderate aeration
Sulfurc Acid Mixtwes 04 143 62 - E ad E gas up bo 1.5% 50, 0.005% 30,4, 2 mp/scl H,50, mist, exfensive apralion
Sulturic Acid Mizlures 10-20 175 19 - E - G | sulfuric acid 10%, chiomic acid 3%, in deionized water
Sulburic Acid Mixtsres 21:50 121-176 A43-E0 - G - W | sulluric acid 28%, hydrofluosic acid 5.9% [pickling bath lor silicon sieeh)
Salturic Acid, 40 Room Riaom - E - — | Alloy € = 0.97 mpy
Saturated with 54 FRoam Raom - E - — | Alloy C = 0,69 mpy
Chlngsng 61 Room Ream - E - — | Alloy €= 0.17 mpy
12 Room Foom - E - — | Alloy C = 0,89 mpy
96 FRoom Foam - E - — | Aoy C = 0.32 mpy
E — Lets than 2 mpy (0.05 mm/y) M — Molar
G — 2 mpy (0.05 mm/y) to 10 mpy (025 mm/y) 1 — percent PO,
§ — Owver 10 mpy (0.25 mmy] t0 20 mpy {0.51 mim.'y)
B — Over 20 mpy (0.51 mm./y) to 50 mpy [1.27 mm/y) 56

U = More than 50 mpy [1.27 mm/y)




Type
116
Concen- Temparature HASTELLOY® alloy Stain-
tration, less
Corrosive Madia percant deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Conditians
Sulbwric Acsd Studge 10-15 150-200 6693 G - e - in large volume of ol
Sulbinic Acd Shudge 16-22 180 82 5 = e =
Sulbunic Acid Sludge 80-98 130 88 5 5 - -
Sulfunc Aced Vapors - 200 93 B E — = | plus2 percent ar, 5 percent C5,, 0.2 percent H,5, 93 percent H,0. Alloy C
= 0.2 mpy
Sultunic Acid Vapors = 60-120 16-49 E - - — | plus H;5 in two stage newtraleer vented in almosphere
Sulburows Aead A lo BP. ta BP. - L — -
Sulluryl Chiorade 100 70 21 - G - = | plus trace waber. Alley C = 2 mpy
Superphosphate Dust — o 325 o 163 E E — — | over exhawsl stack containing M,P0,. M50, H,SiF; air and moisture
Alloy € = 0.3 mpy
Superphosphoric Acid 948 340 m G G G 8 wel process {as ortho acid). Total P;0, 6B.54%; ortho P,0, 51.08%; Fe,0,
= 2 30%%; 50, = 2.19%; A, = 1.92%; F =0.33% Concentration gradually
redoced 1o B0% H;PO, {54% Pyl
Superphesphorsc Acid - 155 (] - - i E | wel process. Py0y 7005%, (H,PO, equivalent 97.3%), 50, 4.78%, AlO,
A.05%, Fey0y 1.67%, M0 1.11%, 560, 0.72%, Ca0 0.44%, F 0.25%
Superphosphoric Acid = 400 204 - B - — | wel process acid, concentraling lo 70% Py0,
Tall il 1 200 93 - E = — | phus 0.5 1.0 percent H,50,, 2-3 percend Bignin in acid discharge line.
{by velwme) Alkay € = 0.2 mpy
Tall 0il - 300 149 G E - = | durnng successive estenfications, amidizations and sullerizations e high-
tempedature reactor, Alloy C = 0.1 mpy Bquid and vapar phases
Tall 0l - 300-550 148.238 G E - — | during successive esterifications, amidizations, and sulfurizations of tall
oil, 221 hours (iguid and vapor phase)
Tall Oal —_ o 554 to 250 3 ™ — — | "and its ghycercesters, amids and sullurized products Mligusd and vapor
100 550-650 2BB-343 - E — — | phases)
Tanning Liguar = 75 24 — E - — | 40 percent chestnut extract, 30 percent bisulfsted guebracho, 30
percent hemiock Nguor
Tar Acid - 212352 10:0-200 — E — = | plus benzeac acid, Hy50,, Na S0, at pH =4 lor 11 days then 76 days with
tar acids containing Na;S0., Na,C0; ot pH = &, Alloy € <0.1 mpy
Tar Acid - 212-352 100-200 - E - — | washed cresylic acid distillation phus Ma,S0,. MaCO, as impurities. pH =
G.E. Alloy C <0.1 mpy
Tar Acid - 356 180 E E — — | in diztflation. Alloy C = 0.026 mpy
Tarlanc Acid Al to BP. o 8P 13 5 - —
Tetrachloroeihane - 140-158 60-70 —_ E _ — | phus some dichlaroethane, H,0, MCL Cl;, acetylene and ai in chionnation
of acetybene. Alley € <0L1 mpy
Testile Bleach - 125 52 — - — | Hali0y, Mal, NaHCO,, NaOD
Tin Chisride — 240 116 5 G - — | SnCly
Tin Tetrachloride - 220-240 104-116 - = — | plus small amounts of free Cly in sl Alloy C = 8.7 mpy
Tilanium Sullate 10 lo BP. to B 5 = — s
Teluwens Sullansc Acid 94 122-257 50-125 £ E - — | plus phthalic scid, slcohols, waler, weak H;50,, activated carbon, €O, in
esterification of phialic anhydride. Allay C <0.1 mpy
Toluse Acid, Meta 125 250 121 - E - — | plus 22 percent paratoluic acid, 2.6 orthotoluic acid, 2.6 benzoic acid.
Allgy C <0.1 mpy
Triaryl Phasphate 20 500 260 E 3 - U | phenals, phesphorous caychioide and .1 o 3 wi % MgCl, as a catalyst,
168 hrs, fiekd test
Trichloroacetie Acid 50 Bosling Blealing - E - _
Trichloroacetsc Acid All o B, fo BP. 5 5 - -
Trichlorabenzens - anz 150 —_ E —_ E aeralion
Yapou, [Commerical]
Ammonia & Chlorides
Trichloroethylene 90 fo B.P. to BP. s - - — | vapar and hquid
100 1o B.F. to BP. 5 E - -
E — Less than 2 mpy (0.05 mm/y) B.P. — Buodling Point

G — 2 mpy {0.0O5 men/y) 1o 10 mpy (D.25 mm/y)

§ — Ower 10 mpy [0.25 mm/y) to 20 mpy {051 mm/y)
B — Over 20 mpy (0.51 mm/y] to 50 mpy (127 mm/y)
U = More than 50 mpy (1.27 mm/y)
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Comcen- Temperature HASTELLOY® alloy Stain-
tration, less
Carrosive Media percent deg. F deg. C B/B-2 | CAC-276 | G/G-3 | Steel Conditions
Trichlaroethylene - 212 100 E E - — | alternately expased fo primary and secondary media in steam distiltation
and rectfscation of crude inchiorsthylene. Alloy C = 0.08 mpy
Trichlaroethylens - Healing Bailing - E - — | plus 1% waler
Trichlaroethylens - 212 100 E E == = | plus sleamin vapos phase during distillation process. Alloy C = 0.08 mpy
(Crude)
Trichioromonofluoee- 64 160 | 5 E — E | hydrogen chlonde 20 hydrogen Nuorede 10%; carbon tatrachionde 1%,
methane and Dichlorod- antimony pentschlonde, oxygen, nitrogen, total 5% (a8l appros.); water
flwore-methane net aver 200 ppm
Tricresy! Phasphate B350 580 klit) - E - — | plus 5 percent inphenyl phosphate, fraces of HC and organic chiorides.
Aoy € = 0.1 mpy
Tricresyl Phasphate B850 700 an - E - — | plus 5 percent cresylic acid, 1 percent MgCly, 5 percent thesphenals.
Traces of HCL ceganic compounds, residue tar tank cleansd inter-
mittently by sand blasting. Alley C = 0.1 mpy
Tricresyl Phosphate B350 700 am - £ - — | plus 5 percent crasylic acid, 5 percent thiophenals. fraces of KO, MgQl;
and erganic chiorides, 43-day test exposure. Mioy C = 0.2 mpy
Tricresyl Phasphate, = 570 299 E — - = | 90 days n distillalion column
Crude
Tricresyl Phosphorsc -_ 176 B0 - E - = | trace of cresylic acid. Alloy C = 005 mpy, 13800-hr, fest
Acid, Crude
Triethanalamine - 90-220 32104 5 E - — | 30 percent MOl & added fo triethanalaming in steed tank
Hydrochioric Acid Slurry
Trilkupromelfyl = 300 143 -_ G - = | in thiomation process plus some sulfur, iodine and monochlor benzene.
Diphenylamine Mioy C =9 mpy
Thiccarbamide, - 139 9 5 u u = | an aldehyde |unspecileed], acebe acid [concentration unspecified), Mix
Hydrochlonie Acid newutralized with 23% sodium hydroxide
Uranium e - 113 45 - E - — | pulped uranium ore contaiming &0 percent salids, 2855 grams/lier
H,50,, 5- 10 grams/liter feeric bons, some ferrous imn, about 0.1 peecent
NaClDy. Alley C = 1.3 mpy
Urea % 355-360 179-182 - 5 — — | plus 327 percent ammonia, 205 percent water, 19 percent CO,, 0.3
percent inerts, plus air, In lquid wrea reactor 3 1. below top head. Alloy C
= 17 mpy
Urea 584 350 1 - B - G |ammonia 16.8%, carbon diowide 14.8%, water 9.9%, seralion
Vagh Resn Soluton - 86 k] B B — U | samples in 3inch line to slorage lank, 1440 hes.
Yagh Yarnish - 140-158 60-70 5 5 — | Cly-Hy0 [hydrchione and hydrochbarous acid) production of Vagh var-
mish, 1608 hrs
Yapor, Saturated = 180 B2 - E E E | rotary dryer containing sadium phasphate, NaCl, Ma;50,, CO; and H,0
pH varies from 1 to 11, 57 days, extensive aeration
Vapar, (Saturated) from - 125 52 - E E E | containeng sodium phosphate, NaCl, Na,50,. pH varies from 1 4o 11, ex-
Fotary Dryer tensive asration, 89 days, 200-269 ipm
Vapar from Top of - 512-525 267-214 - E E E | tall oil puribication, aeration
Fatty Acid Stil
Vegetable Tanning 100 125175 52-79 - E - -
Liguar
Venduri, (Wel), Scrubbing £ 143 B2 - E E E  |gas BI% Ny, 360 ppen 50, B0 ppm M50, Ash; 6% CI, extensive aeration
Stream Removing Fiy
Msh from Boiler
Burming Corn Cobs
Vimyl Acetate 75 300 149 - E — — | phus 24 percend acelic acid, 1 percent acelaldehyde, anhydnde. Aoy C =
nil mpy
Vinyl Chiaride 100 6080 16-27 5 E = —  |containing unsettled droplets of sodium bisubite; normal range 4-8
percent, maximum 15 percent. Tests made in scrubbed winyl monomer
phase. Moy € <0.1 mpy
Vinyl Chiande = 200 L E] E £ - —  |muxture of residues (tar], 3720 hes., foeld test. Recovery of vinyl chionde
¥inyl Chitide Latex — 75-140 460 E E - —  |pbus small smounts of oxidizing persulfate in coagulation (0.2 percenl .
chlonde solution moderator, 10 percent of tha time)

E — Less than 2 mpy (005 mm/y)
G — 2 mpy [0.05 mm/y) ta 10 mpy (025 mm.y)

§ — Ower 10 mpy (0.25 mm/y) 1o 20 mpy [051 mm/y)
B — Over 20 mpy [0.51 mm/y) to S0 mpy (127 mm/'y)
U — Mose than 50 mpy (L27 mm/y)
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Type
113
Concen- Tempearature HASTELLOY® allay Stain-
tration, less
Corrosive Madia percent deg. F deg. C B/B-2 | C/C-276 | G/6-3) Steal Conditions
Vieyl Chiaride - 10 2l £ E — — | mpurities — oxygen 05 -2.0%, Ny up o 10%, HCI0-10 ppm, H00-11%,
Liquid and Vapar formaldetyde 0-5 ppm, aerateon
¥imyl Chiaride Yapor — 122-248 50-120 - E - — | above slemina bed in drier. Alloy C = 0.1 mpy,
- 225 107 E* E* — — | *Plus methyl methyl ethyl ketone. Alloy € = nd mpy
Wash Solutions for — = - = E E E | complex solution, exact comp. unknown, Na S0, present, pH 12 86 ex-
Phosphar & YHirium cept during 0.1 N HND, wash. Production of TV tube phosphors. Aeration
Ouysulfides moderate, adjustable
Wasle Gas - 200 a3 - B - — | canfainang C1;, 98 days, moisture droplets with NaOH, NaQl
Waste Gas - 200 93 - G —_ — | cantaimng Cl,, 167 days, mosslure deoplets with NaQH, NaCl
Water, Brackish " - - — E - — | inexhaust fumes alt of muffier ed 40-11. utility boat i New York harbar.
268-day test. Aoy € = 0.1 mpy
Water, Brackish - 45 7 - E - E | Mewark Bay. Contains 0.70% MaCl, 100 ppm Ca #+ as CaC0,, pH 6.7, 60
ppm HO, moderate aeration
Water, Cold (Fresh) - 54 12 - E - E o treatmant plant. Aluminum sulfate 20 ppm; chloring 2.0 ppm; polas-
sium permanganate 0.3 ppm; clay 5 ppm; starch 1.0 ppe. Turbidity 5.0-
50.0 units. pH 7.3 10 80
Water, Cold (Potable) —_ 54 12 E E - E | ot treatment plant. Chiorine 0.8-1.0 ppen; sluminum sulfale 0.2 ppm;
suspended alum flec [laminum hydrozide] containing manganese diox-
ide. pH 7.3 1o 7.6, ssfurated
Water, Distilled - 600 315 — 3 - — | Alloy € <0.1 mpy. Only very slight discoloration
and Degassed
Water Purification == 64 20 = = E G | water purfication selution, 1000 grams ground carbon, 25 gal. water
Salubian {2.5% HCR
Water, Residues of = 85 il - E - E | including parathion, inorganic saits including ammonium and sodiem
Inseclicides and chionides, orgamic reagenls including wrea, sobvenls; pH range 1.5 1o
Breakdown Products 135, usually above 8, moderate aeration
Water, River and Lake - 52 11 - E = E | Lake Ontarm, pH B.0 to B.5 confamns algae, small fish, lake debais. Tur-
bidity 5.0 1o 500 units
Water, Saturated - A00-425 204-218 — E - = | plus 0008 percent 50; and traces of dissclved akr. Alloy € = 0U6 mpy [&-
with Carbon Diaxide quid), 0.3 mpy vapor phase
Water, Incin- - 170190 17-88 E E - E | seration
eralod sorubber
Water, Scrubbed = - = —_ E = E
Sewage Sludge
Incinerator Gases
Water, Scrubber - 140-165 60-74 5 E - E | aeration
Water, Scrubber - 160-180 T1-82 G E - E | aeration
Water, Scrubber - 300-400 149204 B E - G | aeration
Water, Sea — 6095 16-35 G E —_ — | plos 1B percent total solids, 1-2.5 percent 50; aborbed with water i ab-
sorplion sump. Alloy C <0.1 mpy
Waler, Ses - 75 24 5 - - = | scrubber strong lquor, 1.8 percent 50y, 1.7 percent Nall
Waler, Sea - B2 28 E E .- = | 20,000 ppm, 1 ions af a pH of 6.6. Contains from 2.5 b0 104.5 mg 0 pes
liber. Test at suction end of pump casing under high agitation
Waler, Sea — §5.500 35-260 u E - — | in asphait plant gas scrubber, Plus 0y, 50, hydvocarbons. Alloy C = 0.8
mpy
Water, Sea = 203 95 -— G - — | zaturaled with Cly. Aoy C = 3 mpy
Waler, Sea - 325 163 - E - = | in discharge lne of lubular heal exchanger. Yelocity = 5 i per sec
Water, Steep F; 125135 52.57 ik E ' = | plus 0.00:0.14 percent 50y Alloy C <01 mpy Miguid and vapor).
Waler, Steep - 150 3 G —- - = | plus 0.02 percent 50, 0.5-1.0 percent lactic acid. pH 3545
Wash Waler from Rayon = 145-150 6366 - E E E | astation
Staple Bleach Machine
Wash Water from Rayon - 162-168 1275 - E E E | aevation
Staple Bleach Maching

E — Less than 2 mpy (0005 mm./y)
G = 2 mpy (0.05 mm/y) to 10 mpy {025 mm/y)

§ — Ower 10 mpy {0.25 mm/y) 1o 20 mpy 0.51 mm'y)
B — Over 20 mpy (0.51 mm/y] to 50 mpy (1.27 mm/y]
U — More than 50 mpy {1.27 mm/y)

58




Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tration, less
Corrosive Medis percent deg. F deg. C B/B-2 | C/C-276 | G/G-3 | Steel Cenditions

Waste Effuent = 78 26 —_ - E — | contamng sulfurc scid, esters, lime, waxes ois, lormaldehyde,
maderale aeralion

Whey Salls - 176-212 80-100 - £ — — | mhus lact acd, MaCl, and kactose in 70 percent ethyd alcohod. Alloy C = nil
mpy

Wood Fractions — 10-100 21-38 E - - — | afternately: erade pine tar oil, pyroligneows acid (2-5 percent acetic acid:
1 percent methanol: phenols)

Aylene - 194-302 90-150 G E - — | in maleic zcid debydration column. Plus impunties such as benzene, |
percent malesc acsl xs maleic anhydride and traces of water. Alloy C <0L]
mpy

Xyleng - 325350 163-177 G 3 - — | effiyent misture conlaining water, acehic acid. benzoic acid, toluic acid,
tolualdehyde, scetophenone and hydrocarbans as primary constituents
under 250, vacuum, Alloy C = nill mpy

Xylol Sobvent Yapors - 11293 25-145 E — - — | plus 2 percent PCly and HEI

Jeolite Water Soitener — — - - E — — | 300 ppm chiondes, 10-38 ppm carbonates, 06 ppn bicarbonates in
dome of deseralor in steam. Extenssve aeration and hagh agitation, Alloy C
= 0.1 mpy

Zinc Carbonate Shurry - T0-180 21-82 E E - — | 21 per gallon InC0; plus 10 percent Na,COy, sullides and sulfuric scid
as mmpuriies. Process i conversion ol Na,C0,; 1o Na,50,. Moy C=0.03
mipy

Ling Chioride T 225 107 - E — —

finc Chiaride B0 Boding Bailing - - -

Dine Chiaride Al fa B.P. fo B.P. 5 —_ = —

100 io 700 fo 371 5 — - -

2inc Chioride, Chromated 5 {o 260 o 127 E B - — | solufion made by mixing B0 percent ZnCl; and 20 percent Ma,Cr0,, Max-
wmum pitting = 2 mpy

Zing Chlaride Flu 25 75-80 4.0 u E —_ — | b resarvoir lank poor do welding, Allay C = 0.007 mpy

Zinc Di-hydrogen Conc. Room Reom —_— E — — | plus small amaunt nitrosyl chlonde, Alley C = 016 mpy

Phasphate

finc Flposilicate 0 15 o - E - = | plus | to 10 percent free H;SF,

30 150 B6& - u - -
k! 15 M — E - —
50 150 &6 — u - —

Zinc Flugsilicate — 100-116 Jg47 u E - — | above steam chest of single stage evaporalos, Plus ', to 1 percent HCL, |
percent free H;5iF, 40-day peried

Ting Hydrosallite 4.5 s/ gal 232 1 -_ E — — | in manatscture. Alloy € = 0.1 mpy

Tine Sullate 30-34 100-220 38-104 u E — - Na;Cry0p, H;0 and kead peroxide added to remove iron and manganese
Aoy € = 1.5 mpy

Ting Sullate kL 32 m - E - = | as InSd; 6H,0 plus BB percent InCl,. 1 percent femrous sulfate, and
waler, Alloy C gained weight shightly,

Tinc Sulfate to 40 fo B, 1o BP. 5 3 - -

Ting Sulfate, — 68-122 20-50 - E - — | plus {at start] 252 g/ H,50,, 56.6 g/1 Zn, 0.04 g1 Fe. Al finish: 213 g/1

Acid Sobulicn H50,, 48.3 g/1 Zn, 041 g/ Fe and 0.46 2/ Cu.

Zinc Sullate, - 219232 103-111 - E - — | 242 b, anhydrous In50, plus 1.04 Ib. InCl; per gallon of water, Mlloy C =

Anhydious 0.03 mpy

Imc Sultate - 110 43 G - - = | sbove notary drum diser

Dvier Fumes

linc Sulfate 40 — — E E - — | plus traces of Fe, Na, Cd, Cu, considerable 0. In flash evaporator for

Manohydrate concentration ol food liqeor. Allay C = 0.5 mpy

Iine: Sulfate — 220 104 5 E - — | 93 percent H.50; plus 34 percent InS0,

Manohydrate

Zinc Chignde - 269-793 132-145 E E £ U | aeration

Tircex Liguid Phase — 195 424 u u — — | Ak, NHLCI plus gaseous HEL 7 days, in Bquid

Hydrochlorination B 5 - — | in vapor

E — Less than 2 mpy (0.05 mm/y) B.F. — Boding Point

G — 2 mpy {0.05 mm/y) 1o 10 mpy (0.25 mm/y)
5 — Over 10 mpy (0.25 mm.y) Yo 20 mpy (0.51 mm/y)
B — Over 20 mpy (0,51 mm/y) to 50 mpy {1.27 mm/y)
U — Mare than 50 mpy (127 mm/y}
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Type
316
Concen- Temperature HASTELLOY® alloy Stain-
tratian, 1 less
Corrosive Media percent deg. F deg. C B/B-2 | C/C-276 |G/G-3 | Steel Canditions
Dirconmem Chioride 255 145185 63-B5 ] E — — | plus 0,52 percend Muendes, 144 percent ammonia, 2009 percent phos-
phate, 2.4 percent wranium, balance waber m phosphate filler. Allay C
L1 mpy
Jirconium Chioride - Rooem Resam E E - — | confains HENS, production of HF (Ir lree) 2-5 days
Jirconium Telrackionde - 60-110 16-43 E E — — | simospheric fumes duting manufacture containing some HCI and (1,
Fumes About 7 1. from fume outlet. Alloy C <0.1 mpy
Jircex Salutions 058 Boiling Bodling u 5 - — | 05 M HNO,, 0.4 M UG, Aoy B tested bor 3 hours, Alloy C fested for 669
haurs
Zircex Salubions k| Boiling Bodling G G - — | Moy C tested for 161 hours, Alloy B for 3 hours
Tircex Solubions m Boiling Bouling u u - — | 3M H#, 0.4 UCH, 2.8 M N0, Alloy C tested for 161 hours, Alloy B for 3
hoars
fircex Salulans M Bailing Healing - U = — | 38 H+, 0.4 LCK, 28 M KO, 160 hoors
E — Less than 2 mpy [0.05 mm/y) M — Molar

G — 2 mpy (0.05 mm/y) to 10 mpy [0.25 mm/y)

§ — Ower 10 mpy (025 mm.y) to 20 mpy §0.51 mm/y)
B — Over 20 mpy {0.51 mm/y) to 50 mpy (1.27 mm/y)
U — Moee than 50 mpy (1.27 mm/y)

H. ISOCORROSION DIAGRAMS

The isocorrosion diagrams shown on subsequent pages were plotted using
data obtained in laboratory tests in reagent grade acids. These data should be
used only as a guide. It is recommended that samples be tested under actual
plant conditions.

Only one heat was tested in each case, but the material is typical of stand-
ard production material. Test coupons 0.125 x 1 x 2 inches (3 x 25 x 50 mm)
were cut from mill annealed sheet and surface ground wet on 120 grit SiC
paper. One sample each was exposed to 1 liter of solution in an Erlenmeyer
flask that was closed with a reflex condenser. Duplicate samples were tested in
each case to ensure reproducibility. Corrosion rates were determined by the
weight loss method and based on an average of four 24-hour test periods. The
exceptions to this were as follows:

1. Corrosion rates <1 mil (<0.03 mm) per year were based on one 96-hour
test period.

2. Corrosion rates =>1000 mils (>25.4 mm) per year were based on one 24-
hour test period.

3. Corrosion rates in chloride-contaminated sulfuric acid were based on
one 48-hour test period.

All test solutions were prepared using reagent grade chemicals and dis-
tilled water. Chloride-contaminated sulfuric acid solutions were prepared by
the addition of reagent grade sodium chloride to give 200 mg/l (ppm) chloride
concentration. No attempts were made to either aerate or deaerate the test
solutions except for those hydrochloric acid tests so noted. Any solution
agitation occurred only as a result of the boiling action or thermal convection.
Solution temperatures were maintained to with + 2 deg. F (+ 1 deg. C).
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HYDROCHLORIC ACID

HASTELLOY ® alloy B-2 isparticularly well suited for equipment handling
hydrochloric acid at all concentrations and temperatures including the boiling

point.

It is important to note that corrosion behavior is affected by oxidizing
chemicals. The presence of ferric or cupric ions in solution greatly accelerates
attack, as can aeration of the hydrochloric acid. Even dissolved oxygen is

sufficient to increase the corrosion rate for alloy B-2.

HASTELLOY alloy C-276 is resistant to all concentrations of hydrochloric
acid at room temperature, and is used successfully up to about 120 deg. F (49
deg. C). Dissolved oxygen is not a strong enough oxidizer to passivate alloy C-
276, and a decrease in rates is observed when oxygen is removed from the
system.

HASTELLOY alloys G-3 and G-30 have only limited usefulness in
hydrochloric acid service. Acceptable corrosion behavior is exhibited in dilute
concentrations, but at concentrations greater than 5 percent, the upper limit of
utility is reduced to about 100 deg. F (38 deg. C).

HAYNES® alloy No. 25 and MULTIMET " alloy are resistant to
hydrochloric acid in all concentratrions at room temperature. (See page No.

86.)

ISOCORROSION DIAGRAM*

HASTELLOY® Alloy B-2
Resistance to Hydrochloric Acid

T T T 125

250
Corrosion rates in parentheses are in mm/year

Baoiling Point Curve

200

(0.13-0.51)

TEMPERATURE, DEG. C

TEMPERATURE, DEG. F

150
A
5 mpy b
0.13) "‘;5':'
\_/// 0-5 mpy
w0k {0-0.13)
1 1 1
1] 10 20 30 40

CONCEMTRATION, WEIGHT PERCENT

“All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy B-2

Resistance to Hydrochloric Acid
with 50 ppm Ferric lons

—125
2501 Corrosion rates in parentheses are in mm/year,
o~ Bailing Poimt Curve
_——— <200 mpy
5.08)
50 mpy s
——" 20 {100
S
o 200
)
[a]
w
b 20-50 mpy
= {0.51-1.27)
< ~75
o
E 20 mpy
2 450 ———— (0.51)
=
\
‘i.\_ 50
5-20 mpy
(0.13-0.51) \
100 S mpy ~
L L e OF)
0 10 20 30 40
CONCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy B-2
Reslistance to Hydrochloric Acld
with 100 ppm Ferric lons
T || I B 125
2501 Corrosion rales in parenthesas are in mm/year
Boiling Point Curve
<350 mpy
{=8.89)
—100
w 50 mpy
@ 200} (han
w
a
w
c 20-50 mpy
E {0.51-1.27) 178
@
ul
s
1501
E 20 mpy
{0.51}) \
\—///. i
\Hso
\
5-20 mpy
(0.13-0.51) S mpy
100 (0.13)
i L 1
0 20 10 30 40

*All test specimens were solution heal

COMCENTRATION, WEIGHT PERCENT
t-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy B-2

Resistance to Hydrochloric Acid
with 500 ppm Ferric lons
1 = T

—125
2501 Corrosion rates in parentheses are in mm/year.
o Boiling Point Curve
—100
w S Civer 200 mpy o
E {Over 5.08) E
o o
w — 200 mpy Wi
5 {5.08) 5
£ —175 <L
o o
w ]
S <
150 = 50-200 mpy
[= (1.27-5.08) e
A\
\
— 50 mpy
{1.27)
100~
[} i I
0 10 20 30 a0
CONCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy B-2
Eftect of Ferric lon Concentration
on Corrosion Rate of Alloy B-2
1D,mt T T T TTT1770 T T T T T N
[ Corrosion rates in parentheses are in mm/year 1
f Boiling 20% HCI g
4,000 -
]— ——— BOIling 30% H.50,
& 1000E 5
= o 3
uJ‘ L -
E - !
e A0 -
= K2 =
o
0 2 -
o
=
T
Q
Q100 =
40+ =
10k S Y O T W | I T N R W W I O I N

1 2 4 6 B10 20 40 GO BO100 200
FERRIC ION CONCENTRATION, PPM

*All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

TEMPERATURE, DEG. F

TEMPERATURE, DEG. F

HASTELLOY® Alloy B-2

Resistance to Hydrochloric Acid,
Purged with Oxygen

T I T

125
2501 Corrosion rates in parenthesas are in mm/year
Boiling Point Curve
5 mpy
(0.13)
{100
-20 mpy
2001 {0.13-0.51
- TS5
=80 mpy
[=1.52)
150+
20 mpy )
{0.51) \{50
5 mpy
5-20 g
-20 mpy
100 {0.13-0.51) /
i i i
(V] 10 20 30 40
CONCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy B-2
Resistance to Hydrochloric Acid,
Purged with Nitrogen
T T | Ji2s
250 Corrosion rales in parentheses are in mm/year.

1 1 I

~—Boiling Point Curve

0 10 20 a0
CONCENTRATION. WEIGHT PERCENT

“All 1est specimens were solution heat-treated and in the unwelded condition.

65

40

TEMPERATURE, DEG. C

TEMPERATURE, DEG. C




HASTELLOY® Alloy C-276
Resistance to Hydrochloric Acid

T T T

~4125
2501+ Corrozsion rates in parenthesaes are in mm/year.
=300 mpy
— [=T.62)
Boiling Point Curve
—100
W 50-200 mpy 0
@ 200 ety @
| 1wl
(] ]
) wi
5 5
e (0.51-1.27) dis &
o e
i Lil
o [
Z 150 20 mpy &
i {0.51) =
5-20 mpy
{0.13-0.51) \
\ 50
\
L 5 mpy 0-5 mpy
100 (0.13) (0-0.13)
I i 1
0 10 20 30 40
COMCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy C-276
Resistance to Hydrochloric Acid,
Purged with Oxygen
T T T Jq25
250 -
Corrosion rates in parentheses are in mm/year
-Boiling Paint Curve
< 450 mpy
=114 -
B ! ) 100 o
: [ 200 mp :
g - (5.08) a2
] o
1 100-200 mpy i
m@ [
= {2.54-5.08) >
T by
o 1% @
wl i
% 50-100 mpy %
o 150 (1.27-2.54) ]
= =
20 mpy v
{0.51)
'1’1_ &0
20 mpy A
20-50 mpy (0.51)
100 | {0.51-1.27) /
| |
0 10 20 ao 40

CONCENTRATION, WEIGHT PERCENT

“All test specimens were solution heat-treated and in the unwelded condition
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy C-276
Resistance to Hydrochloric Acid,

Purged with Nitrogen
I T T
2501
Corrosion rates in parentheses are in mm/year.
Boiling Point Curve
w ey (3]
g
o 20 1121_?3' 0
ui 1:27) 20-50 mpy ui
& (0.51-1.27) T
E 20 mpy -1 75 ':(
o (0.51) &
o H o
= 50 (0.13-0.51) =
F =
5 mpy 1
{0.13) L
50
0-5 mpy
{0-0.13)
100
L | |
0 10 20 30 40
COMCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy C-22
Resistance to Hydrochloric Acid
I I T
Corrosion rales in parentheses are in mm/year
Boiling Paint Curve
r_ﬂ’
w 100 ©
Lv] o)
g 200 @
wi wi
5 S
= =4
< =5
i o
a 17 &
< ™ =
{u T
-~ 20 mpy =
150 1= (0.51)
[
50
100 =
0 10 20 a0 40

COMCENTRATION, WEIGHT PERCEMT
*All 1est specimens were solution heat-treated and in the unwelded condition,
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ISOCORROSION DIAGRAM*

HASTELLOY® Alloy G-30

Resistance to Hydrochloric Acid

I T
Corrosion Rates in Parentheses are in mmJ/year

Baoiling Point
Curve

200

{5)

200 mpy

TEMPERATURE, DEG. F
S
TEMPERATURE. DEG. C

(05) _——’_‘_'_,‘—r—""'_——- 50

20 mpy

100

{0.13)
5 mipy

l 1 1
0 10 20 a0 40

COMCENTRATION, WEIGHT PERCENT
*All test specimens were solution heat-treated and in the unwelded condition,

NITRIC ACID

Nitric acid is a strong oxidizing acid. Stainless steels are quite commonly used
to resist corrosion from this media. Corrosion is controlled in the passive
region of those chromium containing alloys by reduction of the acid.
Impurities in the acid, however, can often cause problems of general or
localized corrosion of stainless steels.

HASTELLOY alloys G-3 and G-30 have excellent resistance to nitric acid
over a wide range of acid concentrations and temperatures.

HASTELLOY alloy C-276 shows only limited corrosion resistance to nitric
acid. Alloy C-22 has somewhat improved resistance, however, the
molybdenum content of both alloys limits their usefulness in this media.

HASTELLOY alloy B-2 is not recommended for service in nitric or other
strongly oxidizing acids.

HAYNES cobalt-base alloy No. 25 has shown good resistance to boiling
nitric acid in concentrations up to 40 percent and satisfactory resistance up 10
60 percent. (See page No. 86.)

MULTIMET* alloy is resistant to nitric acid concentrations up to 70
percent at temperatures up to the boiling point. (See page No. 86.)
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy G-3
Resistance to Nitric Acid
T T T T I T
Corrosion rates in parentheses are in mm/year 5-20 mpy
(0,13 - 0.51)
250 Boiling Pont Curve
_\ 5 mpy
th 013) =
]
o =100
. 200
Led
i
2
=
E 150 0-5 mpy
% {0-0.13)
Lt
=
=150
100 =
i i 1 ] 1 1
0 10 20 30 40 50 60 Fi1]
COMCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy G-30
Resistance to Nitric Acid
I | [ | | |
Corrosion rales in parentheses are in mm./year Boiling Point Curve
250 —
{0.13)
; 5 mpy — 100
w200 —
(o]
il
T
>3
=
= 150
(1T
s
W — 50
E
100 f—
I | | | | |
0 10 20 30 40 50 G0 70

*All test specimens were solution

CONCENTRATION, WEIGHT PERCENT

heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy C-276
Resistance to Nitric Acid

T T T T T T
Corrosion rates in pargntheses are in mm/year.
300 - - 150
L Qo
o 4125
a 250 - goiling Point Curve — -
o =200 mpy &
2 50-200 mpy (5.08)=1 100 3
< 200p- Py 1.27-5.08) <
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o o ikl TS o
& s-20 mpy " Yooy ——— 1 &
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1 I { i i L
0 10 20 a0 40 50 B0 70
CONCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy C-22
Resistance to Nitric Acid
I I I I I |
Corrasion rates in parentheses are in mmiyear,
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R 013 p
20 mpy
0.51)
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| 1 | l l |
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CONCENTRATION, WEIGHT PERCENT

*All test specimens wore solution heat-treated and in the unwelded condition.
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PHOSPHORIC ACID

HASTELLOY" alloys B-2, C-276, C-22, G-3, G-30 and HAYNES " alloy No. 25
have acceptable corrosion resistance at most concentrations and
temperatures. The maximum rates were observed in boiling 85 percent acid for
all of these alloys.

Commercial grades of phosphoric acid encountered during the
production of wet process or superphosphoric acid quite frequently contain
numerous impurities. These impurities, basically fluorides and ferric salts,
serve to change the basic character of the acid. Alloys G-3 and G-30 have
demonstrated excellent resistance to wide variety of acid compositions,
presumably because of their high chromium contents.

ISOCORROSION DIAGRAMS* .

HASTELLOY® Alloy B-2
Resistance to Phosphoric Acid

350 T T T T T T T T
Corrosion rates in parenthasas are in mm/year
300 - — S
@3 Region of Corrosion Rate Instability .
w : L)
] PR q4125 @
”DJ 250 r~ Boiling Point Curve \ a
E ;' = 20 mpy E
2 {=051) 1100 2
< 200 3 <
@ 5 mpy i
i (0.13) o
= 1% =
w 0-5 mpy L
150} (0-0.13) =
- 50
100 —
I | 1 | 1 | | 1
0 10 20 a0 40 50 60 70 BO
COMCEMTRATION, WEIGHT PERCENT
HASTELLOY® Alloy C-276
Resistance to Phosphoric Acid
350 | | T | i T i T
Corrosion rates in parentheses are in mm/year
300 s ) 150
P Region of Corrosion Rate Instability
uw NN 9
j ]
§ 125 W
ui 250~ Boiling Point Curve “mp o
T (0.13) i
= 100 E
& 200} &
g E.*
= 475 &
o 0-5 mpy =
150 - {0-0.13)
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100}
1 | 1 1 | 1 ] 1
0 10 20 30 40 50 60 70 B0

CONCENTRATION, WEIGHT PERCENT

*&ll lest specimens were solution heal-treated and in the unwalded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy C-22
Resistance to Phosphoric Acid

I 1 | | | | | |
Corrosion rates in pareniheses are in mm/year
300 — . 150
L m Region of corrosion rate nstabdity
o
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CONCENTRATION, WEIGHT PERCENT
HASTELLOY® Alloy G-3
Resistance to Phosphoric Acid
] ] ] I I I T L]
Corrosion rates in parentheses are in mm/year.
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CONCENTRATION, WEIGHT PERCENT

“All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

RATIO OF CORROSION RATES 625/G-30

TEMPERATURE, DEG. F

HASTELLOY® Alloy G-30
Resistance to Phosphoric Acid
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Comparison of HASTELLOY®
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CORAROSION RATE OF ALLOY 625 (MPY)

The cotrosicn resistance of HASTELLOY alloy G-30 in a variety of environments is shown in this
chan. The corrosivity of commercial phosphoric acid is a resull ol several vaniables such as
concaniration, temparaluna, impurity levols (manufaciure) and origin ol the phosphate rack. Wide
vANHoNS in corfogion rates ale possibke i acids ol the same conceniration but from different
sources Hence, comfasion fests were conducted in acids from a numier of suppbers and (he
periormance of alioy G-30 relative 1o afloy 625 is shown &8s a function of the corrosson rala of alloy
625, Within certain severity of ihe acid, alloy G-30 shows 2-3 imas belter corrosion resistance ihan
alley No. 625 In acids of high soverily all the alloys exhibil corrosion rates in excess of 2.5mm fyr
(100 mpy)

“All test specimens were solution heat-treated and in the unwelded condition.
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SULFURIC ACID

HASTELLOY " alloy B-2 has outstanding resistance to pure sulfuric acid. Even
in the 70 to 80 percent acid concentration range, where other alloys have
significantly higher rates, alloy B-2 exhibits good resistance. It has a corrosion
rate of less than 5 mpy (0.13mm/yr) over a wide range of temperatures. Alloys
C-276 and C-22 have acceptable rates over a relatively extensive range of
concentrations and temperatures. HASTELLOY alloys G-3 and G-30 behave
similarly to alloys C-276 and C-22, but in dilute acid applications (<30
percent) the former alloys rates are slightly lower.

HAYNES alloy No. 25 is resistant to sulfuric acid in all concentrations at
room temperature. At 150 deg. F (66 deg. C) itcan be used in concentrations up
to 60 percent. (See page No. 87.)

Chloride contamination of sulfuric acid tends to increase the rate of attack
at all acid concentrations for HASTELLOY alloys B-2, and C-276, but has a
lesser effect on alloys G-30 and G-30.

ISOCORROSION DIAGRAM*

HASTELLOY® Alloy B-2
Resistance to Sulfuric Acid
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CONCENTRATION, WEIGHT PERCENT

*All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy B-2
Resistance to Sulfuric Acid with 200 ppm Chloride lons
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HASTELLOY® Alloy C-276
Resistance to Sulfuric Acid
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*All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy C-276
Resistance to Sulfuric Acid with 200 ppm Chloride lons
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HASTELLOY® Alloy C-276

Effect of Ferric lon Concentration on
Corrosion Rate in Bolling 30% Sulfuric Acid
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"All 1est specimens were solution heat-treated and in the unwelded condition.

76




¢

ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy C-22
Resistance to Sulfuric Acid
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“All test specimens were solution heat-treated and in the unwelded condition.
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ISOCORROSION DIAGRAMS*

HASTELLOY® Alloy G-30
Resistance to Sulfuric Acid
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*All test specimens ware solution heat-treated and in the unwelded condition.
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ACETIC AND FORMIC ACIDS

Acetic and formic acids are two of the more common organic acids. These

- acids are non-oxidizing in nature and all the Cabot Wrought Products Division
( alloys described offer good resistance. Corrosion problems often arise,
however, because of the presence of impurities such as oxygen and halide ions.

HASTELLOY"® alloys B-2, C-276 and C-4, HAYNES® alloy No. 25 and
MULTIMET" alloy have excellent resistance to acetic acid at all concentrations
and temperatures.

( Alloy No. 25 and MULTIMET alloy have excellent resistance to formic acid
at room temperature and 150 deg. F (66 deg. C).

‘- HYDROFLUORIC ACID

Hydrofluoric acid is one of the most corrosive chemicals. Corrosion is
promoted by the presence of oxidizers in the acid solutions. Alloys with good
corrosion resistance in HF solutions generally form a fluoride film and are
therefore, susceptible to accelerated corrosion under conditions of high velocity.

HASTELLOY alloys G, G-3 and C-276 have been used, successfully, as
linings for hydrofluoric acid kilns. Alloy G also has been used for condenser
tubes which handle the hydrofluoric gas after it leaves the kiln.

Alloys C-276, G and G-3 have good resistance to abrasion and corrosion
from sulfuric acid, fluorspar and hydrogen fluoride gas — even at high
temperatures.
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CHLORINE AND HYPOCHLORITES

SALTS

SEAWATER

HASTELLOY" alloy C-276 is one of the few metallic materials possessing ade-
quate resistance to chlorine dioxide, hypochlorites, and other solutions con-
taining free chlorine in appreciable concentrations, such as those used for
bleaching purposes. However, the alloy may be attacked in solutions above
room temperature, especially at temperatures over 150 deg. F (66 deg. C).

Alloy C-276 has been successfully and extensively employed for handling
chlorine, both wet and dry, in such parts as valves, piping, vessels, cracking
tubes, and feed pipes. It has been used with excellent results in various types of
chlorinating equipment, such as are used in swimming pools and city water-
purification units. At room temperature, the rate of penetration in wet chlorine
gas is less than one mil (0.03 mm) per year; at higher temperatures, however,
local attack may occur. HAYNES® alloy No. 25, a high-temperature alloy, has
also shown excellent resistance to wet chlorine gas at room temperature. Tests
haxﬁ shown a penetration rate of less than one mil (0.03 mm) per year in this
meaium.

Alloys B-2 and C-276 are highly resistant to acid chlorides, such as ammaonium
or zinc chloride. Alloy C-276 resists acid sulfates, such as aluminum or
ammonium sulfate, and acid phosphates.

Alloy C possesses unusual resistance at temperatures up to 150 deg. F (66
deg. C) to such strongly corrosive oxidizing salts as solutions of cupric
chloride, and ferric and cupric sulfate; and also to mixtures of oxidizing salts,
such as chromates and nitrates, in sulfuric or hydrochloric acid. Ferric chloride
is one of the most corrosive chemicals likely to be encountered in the field of
oxidizing acid salts. HASTELLOY alloy C-276 will resist this salt at room
temperature and can be recommended for use with concentrations up to 40
percent at 150 deg. F (66 deg. C).

HASTELLQY alloy C-276 has outstanding resistance to seawater, even when it
is polluted. Alloy C-276 is used extensively for heat exchangers to cool hot
concentrated acid in sulfuric acid plants using seawater as the cooling media
because of its resistance to both seawater and sulfuric acid.

Corrosion samples of HASTELLOY alloy C, a predecessor of alloy C-276,
have been exposed to the sea atmosphere on an Atlantic Ocean beach for over
41 years and still retain their luster and reflectivity. Since alloy C-276 has
improved resistance to pitting, crevice corrosion and stress-corrosion
cracking, it should have even better resistance than alloy C under similar conditions.

LOCALIZED CORROSION

The good-to-excellent resistance of HASTELLOY alloys G, G-3, C-276 and
CABOT" alloy No. 625 to localized corrosion attack such as pitting, crevice
corrosion and stress-corrosion cracking is shown in the tables and charts which
follow.

80




EFFECT OF TEMPERATURE ON PITTING RESISTANCE
IN A SEVERELY OXIDIZING ENVIRONMENT*
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COMPARATIVE IMMERSION PITTING AND CREVICE-CORROSION
TEMPERATURES IN OXIDIZING NaCl-HCI SOLUTION

The chemical composition of the solution used in this test is as follows: 4%
NaCl + 0.1% Fey(SO;); + 0.01M HCI. This solution contains 24,300 ppm
chlorides and is acidic (pH2).

In both pitting and crevice-corrosion testing the solution temperature was
varied in 5 deg. C increments to determine the lowest temperature at which
pitting corrosion initiated (observed by examination at a magnification of 40X
of duplicate samples) after a 24-hour exposure period (Pitting Temperature),
and the lowest temperature at which crevice-corrosion initiated in a 100 hour
exposure period (Crevice-Corrosion Temperature).

Pitting Crevice-Corrosion
Temperature, Temperature,
Alloy deg. C deg. F deg. C deg. F

HASTELLOY*® alloy C-276 150 302 80 176
CABOT*® alloy No. 625 101 214 25 77
HASTELLOY alloy G-3 75 167 25 77
HASTELLOY alloy G-30 75 167 25 77
Alloy No. 804L 45 113 20 68
Type 317LM Stainless Steel 35 95 15 59
Type 317L Stainless Steel 25 T 10 50
CABOT alloy No. 825 25 77 £-5 <23
20 Cb-3 alloy 20 6a £-5 £ 23
Type 316 Stainless Steel 20 &8 £-5 £23

COMPARATIVE STRESS-CORROSION CRACKING DATA

Time, hrs. o crack
Alloy in boiling 42%
Magnesium Chloride

Type 304 Stainless Steel 1-2
Type 316L Stainless Steel 1-2
20 Cb-3 alloy 22
Alloy 825 46
CABOT*® alloy No. 625 Mo Cracks—1000
HASTELLOY* alloys G-3/G-30 Mo Cracks—1000
HASTELLOY alloy C-276 Mo Cracks—1000

COMPARATIVE CREVICE-CORROSION TEST DATA IN 10% FERRIC CHLORIDE

Average Corrosion Rate, mils (mm) per year*

Alloy 77 deq. F 122 deg. F 167 deg. F
(25 deg. C) (50 deg. C) (75 deg. C)
HASTELLOY* alloy C-276 0.2 (<0.01) 0.2 (<0.01) 1.4 (<0.04)
HASTELLOY alloy C4 0.3 (<0.01) 0.5 (<0.02) 20 (0.51)
CABOT*® alloy No. 625 1.5 (0.04) 124 (3.1) 510 (13)
HASTELLOY alloy G 14 (0.36) 85 (2.2) 550 (14)
20 Cb-3 alloy 205 (5.2) 380 (9.7) 700 (17.8)
Type 316L Stainless Steel 2 (7.9) 460 (11.7) 780 (19.8)
Alloy B25 730 (18.5) 707 (18) 680 (17.3)

* Average corrosion rate on duplicate samples even though most corrosion occurred under cravice,
Tests weare for 100 hours with grooved block.
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CREVICE-CORROSION DATA IN 10% FERRIC CHLORIDE
AT ROOM TEMPERATURE FOR 10 DAYS

- Number of Maximum Depth
‘ Alloy Altacked of Penetration,
Crevices® mils mm
HASTELLOY® alloy C-276 0 ] 0
CABOT* alloy Mo. 625 11 3 0.08
HASTELLOY alloy G-3 1 13 0.33
HASTELLOY alloy G 16 17 0.43
( Type 317LM Stainless Steel 20 12 0.30
Alloy Mo, 904L 23 18 0.48
Type 317L Slainless Steel 16 77 2.0
20 Cb-3 alloy 24 76 1.9
‘ ' Type 316 Stainless Steel 24 76 1.9 (Perforated)
CABOT alloy Mo. 825 24 125 3.2 (Perforated)

‘Maximum possible number of crevices was 24,

MODIFIED WICK TEST DATA*
Media —= 1000 ppm Sodium Chloride and 500 ppm Ferric Chloride al 180 deg. F (88 deg. C) for 30 days

General Average depth of Average depth of Stress-
Alloy * Corrasion Crevice Attack, Pitting Attack, Caorrosion
mils (mm)** mils {mm)** Cracking
3 T One crevice at
: ‘ HASTELLOY" alloy C-276 Mone weld—2 (0.05) None None
HASTELLOY alloy G None 3 (0.08) 3 (0.08) None
Alloy 625 Nong 3 (D.08) 3 (0.08) None
Alloy 825 Slight 8 (0.20) B (0.20) Mone
Type 316L Stainless Steel Heavy 18 (0.46) 18 (0.46) %r:ﬁ-nk:ﬁj::

“In this lest. a U-bend, stressed specimen is in contact with a wick maltarial which is

wetted by the media shown. The media evaporates from the specimen's surface during the tast

simulating wet/dry areas in a scrubber. In these areas, heavy deposits of scale and salts

often are observed which promote localized corrosion.
"*Maximum crevice and pitting attack occurred at the salt line,

(

LOCALIZED CORROSION RESISTANCE IN PULP AND PAPER INDUSTRY ENVIRONMENTS

¢

Ammonia-Base Spent Sulfite Liquor®
pH = 1.9, CI~ — 200 ppm,
T =155 deg. F (69 deg. C)

First Stage Bleach Unit Environment®
pH = 1.8, Cl: + HCI + H:80,,
T == 85 deg. F (35 deg. C)

Alloys Exposure — 246 Days Exposure — 258 Days
Smooth Creviced Smooth Craviced
Areas Areas Areas Areas
Type 316 Stainless Steel Pitting Crevice Attack Pitting Severe Cravice Allack
Alloy B25 Mo Pitting Crevice Attack Mo Pitting Severa Crevice Attack
HASTELLOY " alloy G Mo Pitting Mo Attack Mo Pitting Slight Crevice Attack
CABOT ® alloy No. 625 Mo Pitting Mo Attack Mo PFitting Incipient Localized Attack
HASTELLOY alloy C-276 No Pitting Mo Attack Mo Pitting Mo Attack

"Actual Field Test Results, U-Bend Specimens

T — Temperature
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FACTORS FOR CONVERTING PENETRATION RATE INTO LOSS OF WEIGHT

bl HAVIRLLOVS 1 HABTRLLOY! HASTELLOY | HASTELLOY | HASTRLLOY| HAYNESS fuyyy vuyrre
IS TR 1 B2 C-276 c-4 6-3/0-30 X No. 25 alloy
Loss in weight
L‘:-?, g‘;; he. 0.00000267 | 0.00000258 | 0.00000250 | 0.00000240 | 0.00000238 | 0.00000264| 0.00000237
multiply by . . .
Loss in weight
L”m",‘%apr“;ah 6.42 6.19 6.01 5.78 5.73 6.35 5.71
multiply by . . .
To convert
‘i:“,;'{‘.:fﬂﬂ:‘ H#SHTE.I;LOY H#S;I'IE;LDY HAEH!TE.I;LOY Hnsﬂﬁgﬂ.ov HﬁBJE;LDY Hﬂg‘fs Mu:ﬂl’:“
year into B-2 C-276 Cc-4 G-3/G-30 X No. 25
Loss in weight
L’;,?, E:E e: 0.000105 0.000101 0.0000984 | 00000944 | 0.0000937 | 0.000104 | 0.0000933
multiply by . ..
Loss in weight
'c}‘m“,"% g v 252,64 243 87 236.75 22771 225 51 250,18 224 69
multiply by . ..
BOILING POINTS IN DEG. F (DEG. C) VS. CONCENTRATION
MEDIA
c"g?r';g::l"" Hydrochloric Sulfuric Mitric Phosphoric Acetic Formic
by Welght Acid Acid Acid Acid Acid Acid
10 219 (104) 215 (102) 217 (103) 212 (100) 213 (101) 214 (101)
20 230 (110)** 219 (104) 222 (105) — — 215 (102)
30 — 226 (107) 228 (108) 215 (102) - 216 (102)
40 — 237 (114) 234 (112) - — 218 (103)
50 — 253 (123) 242 (117) 226 (107) 217 (103) -
60 - 284 (140) 249 (121) - — 222 (105)
65 = 304 (151) 251 (122) — —_ =
70 — 329 (165) 250 (121)° - - —
a0 - 395 (202) - - — -
a5 —_ 437 (225) E 316 (157)° — 222 (105)°
90 - 491 (255) - — — —
96 — 554 (290) - - — -
98 - 626 (330)° — - — _
99 - - - - 243 (118)° —
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CORROSION RESISTANCE OF
HAYNES® ALLOY NO. 25 AND MULTIMET® ALLOY

NOTE: The figures in the following tables were determined in laboratory tests,
using ordinary laboratory reagents in glassware. As it is impossible to
duplicate plant conditions by laboratory tests, it is obvious that these results
cannot be translated directly into plant performance. However, they will serve
as a guide for selecting an alloy for an application.

All results are expressed in mils (mm) penetration per year. Acid strengths
are given in percent by weight. In some instances, no measurable penetration
could be observed. These instances are noted by the word, “Nil.” All data are
steady-state as calculated from a minimum of five 24-hr. test periods.

All data were obtained using corrosion specimens prepared from 12-gage,
solution heat-treated sheet.

TYPICAL PENETRATION RATES IN CORROSIVE MEDIA, Mils (mm) Per Year

ACETIC ACID CHROMIC ACID FORMIC ACID
10% 50% 99% 2% 10% 20% 10%: 20% [30%| 40% 60% B9%
HAYMES alloy No. 25
. . . 01 | | 01 0.1 0.1
Room Mil il Mil il il il Mil (<0.01) {(<0.01) | {<0.01) | (<0.01)
150 deg. F " " . 5.0 21 x 01 : P 01
(66 deg. C) il il Mil Mil ©0.13) | (0.53) Mil (<0.01)| — Mil Mil (<0.01)
Boiling 0.1 0.1 Nt | 30 | 4 165 | 80| 10 | _ | 15 20 6.0
(=0.01) | (=0.01) (0.08) | (1.04) | (4.19) |(0.20)| (0.25) (0.38) (0.51) (0.15)
MULTIMET alloy
Room Nl Nil NI NG| N[NNI {%B” - | {%_10” ( -::%}:1: Nil
150 deg. F " . " 8.0 a1 0.1 . 0.1
©6deg.c) | NI i NI LN Y020y [ 2any | M [<oony| — | NV (<oon| NI
Boiling 0.1 01 0.1 6.0 | 358° =1000 | 4.0 6.0 - 8.0 6.0 3.0
(=0.01) | (=0.01) | (<0.01) |{0.15) ] (9.09) | (=25.4) [{0.10)| (0.15) (0.20) (0.15) (0.08)
*Rate is lor the fifth {24-hour) test period, not steady state rate.
CUPRIC CHLORIDE FERRIC CHLORIDE
2% + 5% + 10% + 2% + 5% +
2% | 5% MNaCl | 10% NaCl 10% 10% MNaCl | 2% | 5% NaCl | 10% NaCl | 10%
HAYMES alloy No. 25
0.2 i )
Room Mil —_ —_ (<0.01) — Nil — — Mil
150 deg. F - : _ i _ i
(66 deg. C) Mil Mil Mil Mil Mil .
: 0.1 0.5
Boiling — (<0.01) (<0.02) -— — — Mil — —
MULTIMET alloy
Room Mil — - Mil - Nil — — Mil
150 deg. F _ 160 - i _ 183 =>1000
(66 deg. C) (4.06) N bl 490) | (>25.4)
919 =>1000 o =>1000 _ o
Boiling | @33 | (5254 = = (>25.4)

*Rate is for the ifth (24-hour) test period, not steady state rate.
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TYPICAL PENETRATION RATES IN CORROSIVE MEDIA, Mils (mm) Per Year

WET
HYDROCHLORIC ACID CHLORINE
1% 2% 5% 10% 15% 20% | 25% | 37% ﬂ)

HAYMNES® alloy No. 25

Ao 0.1 0.1 24 25 29 6.0 4.0 2.0 0.1

om (<0.01)| (<0.01) | (081) | (0.64) | (0.74) | (0.15) | (0.10)| (0.05) | (<0.01)

150 deg. F Nil 0.1 474 420 552 268 144 68 .

(66 deg. C) (<0.01) | (120) | (10.7) | (14.0) | (6.81) | (3.66) | (1.73)

Boill 400 | >1000 | =>1000 | >1000 | >1000 | >1000 | . .

ing (102) [(>25.4) |(>254) | (>25.4) | (>25.4) | (>25.4)

MULTIMET®™ alloy

- 0.1 0.1 17 13 15 8.0 6.0 1 180
(<0.01)| (<0.01) | (043) | (0.33) | (0.38) | (0.20) | (0.15)| (0.28) (4.57)
150 deg. F Nil Nil 343 572 431 424 687 | =1000 _
(66 deg. C) 8.71) | (145) | (109) | (108 | (17.4) | (>25.4)
Boiling a70 934 | >1000 | >1000 | >1000 | >1000 | . .
(9.40) | (22.7) |(>254) | (>25.4) | (>25.4) | (>25.4)

HYDROCHLORIC — NITRIC ACID MIXTURES
11.8% HCI + 13.3% HNO, thy welght) 15.2% HCI + 17.2% HNO, (by welght)
30% vol, vol. 40% vol. 20% vol.
HAYMES alloy No. 25
160 deg. F 20 15
(71 deg. C) (0.05) {0.38)
190 deg. F 11 33
(88 deg. C) (0.28) (0.84)
NITRIC ACID
10% 20% 30% 40% 50% 60% B5% TP
HAYNES alloy No. 25
Room Mil Mil Mil Mil Nil Mil — Mil
150 deg. F Nil Nil 0.3 0.5 0.8 20 = 2.0
(66 deg. C) (=<0.01) {=0.02) (0.02) {0.05) (0.05)
Boilin 0.5 20 4.0 8.0 18* 34 41 46
9 (<0.02) | (0.05) (0.10) (0.23) (0.48) (0.86) {1.04) (1.17)
MULTIMET alloy
Room Mil Mil Mil il Mil Mil —_ Mil
150 deg. F 0.1 03 0.4 . 0.8
(66 deg. C) Nil Nil il (=0.01) (=0.01) (0.01) (0.02)
Boilin 0.3 08 2.0 4.0 6.0 10 12 14
9 (< 0.01) (0.02) (0.05) (0.10) (0.15) {0.25) (0.30) {0.36)

“The rates for the fifth (24-hour) test period, not steady state rates.
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TYPICAL PENETRATION RATES IN CORROSIVE MEDIA, Mils (mm) Per Year

PHOSPHORIC HYDROFLUORIC SODIUM
ACID ACID HYDROXIDE
10% 30% 50% 85% 5% | 25% | 45% |5% | 25% |50%
HAYNES® alloy No. 25
_ 50 | 12 | 20 P
Room Nil Nil NIl NI | oty |ioaoy| cony | M| i | i
150 deg. F 0.1 " 0.1 0.1 ’ ' g
(66 deg. C) (<0.01) Nil (<001 |(<oon | — — — i | N | i
0.2 2.0 4.0 562 _ _ _ — =
Boiling (<0.01) | (005) | (0.10) | (14.3) M
MULTIMET® alloy
, , 50 | a7 52 | B
Room Nil Nil Nil NI | oty | oom| oy [Ni| min |
150 deg. F - 0.1 0.1 0.1 & e .
(66 deg. C) Nil (<0.01) | (<001) |(<0003)| - = || e
i 0.1 0.3 3.0 303 -
Bolling (<001) | (<00ny | o8y | ¢ | — | — | — [N — |~
SULFURIC ACID

2% | 5% | 10% | 25% | 50% | 60% | 77% | 80% | 85% | 90% | 96%
HAYNES alloy No. 25
Room TR TR Nil Nil Nil NI | NI | N
150 deg. F iy iy 30 29 55 61 91 | 123 | 104
(66 deg. C) ©0.28) | (076) | ©.74) | (1.40) | (1.55) | 231) |3.12)| (2.64)
Boiling 49 | s2 | 92 | 203 | >1000 | >1000 | >1000 | >1000 | >1000 | 735 | 318

(1.24) | (1.32) |(2.34)| (5.16) | (>25.4) | (>25.4) | (>25.9) |(>25.4) | (>25.4) | (18.7) | (8.08)
CORROSION TEST SAMPLES

Standard spool-type specimens are available for testing under actual plant
conditions. Samples of wrought HASTELLOY" alloys B-2, C-276, C-22, G-3,
G-30, X, HAYNES" alloy No.25and MULTIMET" alloy are available from stock
in the annealed condition.

As-welded specimens can be obtained from stock in all these alloys except
MULTIMET" alloy. Corrosion test racks containing up to 20 samples of Cabot
Wrought Products Division alloys and other metals are available for
installation in any plant where corrosion is a concern.

To obtain corrosion coupons or test racks, contact your local Cabot
Wrought Products Division sales representative or any of the locations shown
on the back cover of this booklet.

a7



OUR NEW NAME

Haynes International, Inc.

1020 W. Park Avanueg =

PO. Box 8013 = Kokomo, IN 46904-3013

(317) 456-6000

Condensed Product List

ALLOYS

High-Performance
Alloys

HASTELLOY™ alloy B-2
HASTELLOY alloy C-4
HASTELLOY alloy C-276
HASTELLOY alloy G
HASTELLOY alloy G-3
HASTELLOY alloy N
HASTELLOY alloy S
HASTELLOY alloy W
HASTELLOY alloy X
HAYMNES® alloy No. 25
HAYMES alloy No. 31
CABOT* alloy No. R-41
CABOT alloy No. 75
HAYNES alloy No. 188
CABOT alloy No. 214
CABOT alloy No, 263
HAYNES alloy No, b56
CABOT alloy No. 625
CABOT alloy No. 718
CABOT alloy Mo, X-750
MULTIMET* alloy
WASPALOY alloy

Nickel Alloys

CABOT alloy No, 200
CABOT alloy No, 201
CABOT alloy No, 400
CABOT alloy No. R-405
CABOT alloy No, K-500
CABOT alloy No. 60O
CABOT alloy No. 800
CABOT alloy No. 800H
CABOT alloy No. 825

Beryllium Containing
Alloys

BERYLCO® alloy 10
BERYLCO alloy 14
BERYLCO alloy 25
BERYLCO alloy 33-25
BERYLCO alloy 165
BERYLCO alloy 440

Super Stainless Steels
FERBALILIM® alloy 265
CABOT alloy No. 8304L

Titanium and Titanium
Alloys

CABOT Ti-25

CABOT Ti-40

CABOT Ti-56

CABOT Ti-70

CABOT Ti-3Al-2.5V
CABOT Ti-8Al-4V

Electrical/Magnetic/
Expansion Alloys
CABOT alloy No, 4-79L
CABOT alloy No. 4-795
CABOT alloy No. 22-3
CABOT alloy No. 2917
CABOT alloy No. 36
CABOT alloy No. 491
CABOT alloy No. 49R
CABOT alloy No. 495
CABOT alloy No. 72

FORMS

Flat Products Forgings

Coil Hexagons

Plate Rectangles

Sheet Rod

Slit Strip Round Bar

Shaped Products ﬁﬁ'}’:ms

Billet Wire Redraw Stock
Castings

Contoured Shapes

Covered Electrodes Tubular Products
Extrusions Seamless Pipe and Tubing
Fabricated Forms Welded Pipe and Tubing

H- 20008

For More Information Contact:

Kokomo, Indiana 46901
1020 W. Park Avenue
Tel: 317-456-6000
Telex; 272280

Reading, Pennsylvania 19603
PO. Box 1296
Tel: 215-921-6000

Anaheim, California 92806
Stadium Plaza

1520 South Sinclair Street
Tel: 714-978-1775

Arcadia, Louisiana 71001
Highway 80 West

PO, Box 265

Tel: 318-263-2002

Elkhart, Indiana 46514
52800 Higgins Boulevard
PO. Box 3100

Tel: 219-262-345]

Elmsford, New York 10523

14 Hayes Street
Tel: 914-592-3146

Houston, Texas 77041
4650 5, Pinemont Street,
Suite 130

Tel: 713-462-2177

Brazil
Cabot do Brasil

Comércio e Inddstria Ltda.
Avenida Paulista 2001
Conj 1704, 01311 Sao0 Paulo-SP
Tel: 289-0900 and 289-0622
Telex: 11 22510

Canada

Cabot Carbon of Canada, Ltd.
45 Sheppard Avenue East,
Suite 218

Willowdale, Ontario M2N 5X1
Tel: 416-226-6600

Telex: 0GRE6753

Cabot Carbon of Canada, Ltd,
5757 Cavendish Boulevard,
Suite 103

Montreal, Quebec HAW 2W3a
Tel: 514-489-1425

Telex: 06566181

England Q
Cabot Allays (LK) Ltd,

PO. Box 10

Parkhouse Street
Openshaw

Manchester, M11 2ER

Tal: (B1) 2231371

Telex: 667611 .

France
Berylco-Cabot

Metaux Speciaux
76-78 Champs Elysees
75008 Paris ‘
Tel: (1) 359-2795
Telex 280966

Cabot Alloys France
Zone Industrielle
de la Pilaterie

Rue des Chateaux
59290 Wasquehal
Tel: (20] 72 51 56
Telex: 160040

Switzerland

MNickel Contor A.G.
Gotthardstrasse 21
CH-B022 Zurich

Tel: (1) 201 73 22 .
Telex: 54765

West Germany

Deutsche Beryllium GmbH
Postfach 1620

6370 Oberursel

Tel: (61) 715-2088

Telex 410741

Nickel Contor
Deutschland GmbH
Taunusanlage 21
0-6000 Frankfurt/™Main 1
Tel: (611) 72 75 48 :
Telex: 4189163 ‘

BERYLCO. CABOT, HASTELLOY, HAYNES and MULTIMET ara

tion. WASPALOY iza
ration. FERRALILUM is a
registerad trademark af Bonar Langley Alloys, Lid.

registared trademarks of Cabat
trademark of Linfted Technologies

Primtad in U.5.A.




