NIBCO CHEMICAL RESISTANCE GUIDE FOR VALVES & FITTINGS

INTRODUCTION

This chemical resistance guide has been compiled to assist the
piping system designer in selecting chemical resistant
materials. The information given is intended as a guide only. Many
conditions can affect the material choices. Careful
consideration must be given to temperature, pressure and chemi-
cal concentrations before a final material can be selected.

Thermoplastics’ and elastomers’ physical characteristics are more
sensitive to temperature than metals. For this reason, a rating chart
has been developed for each.

MATERIAL RATINGS
FOR THERMOPLASTICS & ELASTOMERS

Temp. in °F = “A”rating, maximum temperature which
is recommended, resistant under normal
conditions

B to Temp.in °F = Conditional resistance, consult factory

(3 = Not recommended

Blank = No data available

MATERIAL RATINGS FOR METALS

A = Recommended, resistant under normal
conditions

B = Conditional, consult factory

C = Not recommended

Blank No data available

Temperature maximums for thermoplastics, elastomers and met-
als should always fall within published temp/pressure ratings for
individual valves. THERMOPLASTICS ARE NOT RECOM-
MENDED FOR COMPRESSED AIR OR GAS SERVICE.

This guide considers the resistance of the total valve assembly as
well as the resistance of individual trim and fitting materials. The
rating assigned to the valve body plus trim combinations is al-
ways that of the least resistant part. In the cases where the valve
body is the least resistant, there may be conditions under which
the rate of corrosion is slow enough and the mass of the body
large enough to be usable for a period of time. Such use should
always be determined by test before installation of the component
in a piping system.

In the selection of a butterfly valve for use with a particular chemi-
cal, the liner, disc, and stem must be resistant. All three materials
should carry a rating of “A” The body of a properly functioning
butterfly valve is isolated from the chemicals being handled and
need not carry the same rating.

THERMOPLASTICS & ELASTOMERS

ABS — Acrylonitrile Butadiene Styrene Class 4-2-2 conforming
to ASTM D1788 is a time-proven material. The smooth inner sur-
face and superior resistance to deposit formation makes ABS drain,
waste, and vent material ideal for residential and commercial sani-
tary systems. The residential DWV system can be exposed in ser-
vice to a wide temperature span. ABS-DWV has proven satisfac-
tory for use from -40°F to 180°F. These temperature variations
can occur due to ambient temperature or the discharge of hot
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liquids into the system. ABS-DWV is very resistant to a wide vari-
ety of materials ranging from sewage to commercial household
chemical formulations. ABS-DWV is joined by solvent cementing
or threading and can easily be connected to steel, copper, or cast
iron through the use of transition fittings.

CPVC — Chlorinated Polyvinyl Chloride Class 23447-B, formerly
designated Type IV, Grade 1 conforming to ASTM D-1784, has
physical properties at 73°F similar to those of PVC, and its chemi-
cal resistance is similar to or generally better than that of PVC.
CPVC, with a design stress of 2000 psi and maximum service
temperature of 210°F, has proven to be an excellent material for
hot corrosive liquids, hot or cold water distribution, and similar
applications above the temperature range of PVC. CPVCis joined
by solvent cementing, threading or flanging.

PP (Polypropylene) — Type 1 Polypropylene is a polyolefin, which
is lightweight and generally high in chemical resistance.
Although Type 1 polypropylene conforming to ASTM D-2146 is
slightly lower in physical properties compared to PVC, it is chemi-
cally resistant to organic solvents as well as acids and alkalies.
Generally, polypropylene should not be used in contact with strong
oxidizing acids, chlorinated hydrocarbons, and aromatics. With a
design stress of 1000 psi at 73° F, polypropylene has gained wide
acceptance where its resistance to sulfur-bearing compounds is
particularly useful in salt water disposal lines, crude oil piping,
and low pressure gas gathering systems. Polypropylene has also
proved to be an excellent material for laboratory and industrial
drainage where mixtures of acids, bases, and solvents are in-
volved. Polypropylene is joined by the thermo-seal fusion process,
threading or flanging. At 180°F, or when threaded, PP should be
used for drainage only at a pressure not exceeding 20 psi.

PVC — Polyvinyl Chloride Class 12454-B, formerly designated
Type 1, Grade 1. PVC is the most frequently specified of all ther-
moplastic materials. It has been used successfully for over 30
years in such areas as chemical processing, industrial plating,
chilled water distribution, deionized water lines, chemical drain-
age, and irrigation systems. PVC is characterized by high physi-
cal properties and resistance to corrosion and chemical attack by
acids, alkalies, salt solutions, and many other chemicals. It is at-
tacked, however, by polar solvents such as ketones, some chlori-
nated hydrocarbons and aromatics. The maximum service tem-
perature of PVC is 140°F. With a design stress of 2000 psi, PVC
has the highest long-term hydrostatic strength at 73°F of any of
the major thermoplastics being used for piping systems. PVC is
joined by solvent cementing, threading, or flanging.

PVDF (Polyvinylidene Fluoride) — KEM-TEMP (KYNAR®) is a
strong, tough and abrasion-resistant fluorocarbon material. It re-
sists distortion and retains most of its strength to 280°F. Itis chemi-
cally resistant to most acids, bases, and organic solvents and is
ideally suited for handling wet or dry chlorine, bromine and other
halogens. No other solid thermoplastic piping components can
approach the combination of strength, chemical resistance and
working temperatures of PVDF. PVDF is joined by the thermo-
seal fusion process, threading or flanging.

EPDM — EPDM is a terpolymer elastomer made from ethylene-
propylene diene monomer. EPDM has good abrasion and tear
resistance and offers excellent chemical resistance to a variety of
acids and alkalines. It is susceptible to attack by oils and is not
recommended for applications involving petroleum oils, strong
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acids, or strong alkalines. It has exceptionally good weather aging
and ozone resistance. It is fairly good with ketones and alcohols
and has an excellent temperature range from -20°F to 250°F.

HYPALON® (CSM) — Hypalon has very good resistance to oxida-
tion, ozone, and good flame resistance. It is similar to neoprene
except with improved acid resistance where it will resist such oxi-
dizing acids as nitric, hydrofluoric, and sulfuric acid. Abrasion re-
sistance of Hypalon is excellent, about the equivalent of nitriles.
Oil and solvent resistance is somewhat between that of neoprene
and nitrile. Salts have little if any effect on Hypalon. Hypalon is not
recommended for exposure to concentrated oxidizing acids, es-
ters, ketones, chlorinated, aromatic and nitro hydrocarbons.
Hypalon has a normal temperature range of -20°F to 200°F.

NEOPRENE (CR) — Neoprenes were one of the first synthetic
rubbers developed. Neoprene is an all-purpose polymer with many
desirable characteristics and features high resiliency with low com-
pression set, flame resistance, and is animal and vegetable oil
resistant. Neoprene is principally recommended for food and bev-
erage service. Generally, neoprene is not affected by moderate
chemicals, fats, greases, and many oils and solvents. Neoprene is
attacked by strong oxidizing acids, most chlorinated solvents, es-
ters, ketones, aromatic hydrocarbons, and hydraulic fluids. Neo-
prene has a moderate temperature range of -20°F to 160°F.

NITRILE (NBR) — (BUNA-N) is a general purpose oil-resistant
polymer known as nitrile rubber. Nitrile is a copolymer of butadi-
ene and acrylonitrile and has a moderate temperature range of
-20°F to 180°F. Nitrile has good solvent, oil, water, and hydraulic
fluid resistance. It displays good compression set, abrasion resis-
tance and tensile strength. Nitrile should not be used in highly po-
lar solvents such as acetone and methyl ethyl ketone, nor should it
be used in chlorinated hydrocarbons, ozone or nitro hydrocarbons.

FLUOROCARBON (FKM) (VITON ®) (FLUOREL®) — Fluorocar-
bon elastomers are inherently compatible with a broad spectrum
of chemicals. Because of this extensive chemical compatibility,
which spans considerable concentration and temperature ranges,
fluorocarbon elastomers have gained wide acceptance as a mate-
rial of construction for butterfly valve o-rings and seats. Fluorocar-
bon elastomers can be used in most applications involving min-
eral acids, salt solutions, chlorinated hydrocarbons, and petroleum
oils. They are particularly good in hydrocarbon service. Fluorocar-
bon elastomers have one of the broadest temperature ranges of
any of the elastomers, -20°F to 300°F; however, they are not suited
for steam service.

TEFLON® (PTFE) — Polytetrafluoroethylene has outstanding re-
sistance to chemical attack by most chemicals and solvents. PTFE
has a temperature rating of -20°F to 400°F in valve applications. PTFE,
a self lubricating compound, is used as a seat material in ball valves.

PEEK (Polyetheretherketone) — PEEK is a high-performance
engineered thermoplastic which can be used above the useful
range of PTFE. PEEK has physical characteristics approaching
some metals (approximately 30K tensile) and has excellent resis-
tance to a wide range of organic and inorganic chemicals. PEEK
can be used up to 550°F and is an excellent choice for heat trans-
fer fluids, steam and hydrocarbon services.

GRAPHITE — Graphite is the packing and seal material of choice
for most fire-rated products, primarily because of its high tempera-
ture rating of approximately 2000°F. Graphite has excellent chemi-
cal resistance, can retain compressibility at all temperatures and
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has a low coefficient of friction. Graphite is not recommended for
use in strong oxidizing atmospheres.

FLUOREL is a registered trademark of the 3M Company

HYPALON is a registered trademark of the DuPont Company

KYNAR is a registered trademark of EIf Atochem North America, Inc.

TEFLON is a registered trademark of the DuPont Company.
VITON is a registered trademark of the DuPont Company.

METALS USED IN VALVES & FITTINGS

ALUMINUM — A non-ferrous metal, very lightweight, approximately
one-third as much as steel. Aluminum exhibits excellent atmo-
spheric corrosion resistance, but can be very reactive with other
metals. In valves, aluminum is mainly used as an exterior trim com-
ponent such as a handwheel or an identification tag.

COPPER — Among the most important properties of wrot copper
materials are their thermal and electrical conductivity, corrosion
resistance, wear resistance, and ductility. Wrot copper performs
well in high temperature applications and is easily joined by sol-
dering or brazing. Wrot copper is exclusively used for fittings.

BRONZE — One of the first alloys developed in the bronze age is
generally accepted as the industry standard for pressure-rated
bronze valves and fittings. Bronze has a higher strength than pure
copper, is easily cast, has improved machinability, and is very eas-
ily joined by soldering or brazing. Bronze is very resistant to pitting
corrosion, with general resistance to most chemicals less than that
of pure copper.

SILICONE BRONZE — Has the ductility of copper but much more
strength. The corrosion resistance of silicon bronze is equal to or
greater than that of copper. Commonly used as stem material in
pressure-rated valves, silicon bronze has greater resistance to
stress corrosion cracking than common brasses.

ALUMINUM BRONZE — The most widely accepted disc material
used in butterfly valves, aluminum bronze is heat treatable and
has the strength of steel. Formation of an aluminum oxide layer on
exposed surfaces makes this metal very corrosion resistant. Not
recommended for high pH wet systems.

BRASS — Generally good corrosion resistance. Susceptible to
de-zincification in specific applications; excellent machinability.
Primary uses for wrot brass are for ball valve stems and balls, and
iron valve stems. A forging grade of brass is used in ball valve
bodies and end pieces.

GRAY IRON — An alloy of iron, carbon and silicon; easily cast;
good pressure tightness in the as-cast condition. Gray iron has
excellent dampening properties and is easily machined. It is stan-
dard material for bodies and bonnets of Class 125 and 250 iron
body valves. Gray iron has corrosion resistance that is better than
steel in certain environments.

DUCTILE IRON — Has composition similar to gray iron. Special
treatment modifies metallurgical structure, which yields higher
mechanical properties; some grades are heat-treated to improve
ductility. Ductile iron has the strength properties of steel using similar
casting techniques to that of gray iron.

CARBON STEEL — Very good mechanical properties; good re-
sistance to stress corrosion and sulfides. Carbon steel has high
and low temperature strength, is very tough and has excellent fa-
tigue strength. Mainly used in gate, globe, and check valves for
applications up to 850°F, and in one-, two-, and three-piece ball valves.
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3% NICKEL IRON — Improved corrosion resistance over gray
and ductile iron. Higher temperature corrosion resistance and
mechanical properties. Very resistant to oxidizing atmospheres.

NICKEL-PLATED DUCTILE IRON — Nickel coatings have re-
ceived wide acceptance for use in chemical processing. These
coatings have very high tensile strength, 50 to 225 ksi. To some
extent, the hardness of a material is indicative of its resistance to
abrasion and wear characteristics. Nickel plating is widely speci-
fied as a disc coating for butterfly valves.

400 SERIES STAINLESS STEEL — An alloy of iron, carbon, and
chromium. This stainless is normally magnetic due to its martensi-
tic structure and iron content. 400 series stainless steel is resistant
to high temperature oxidation and has improved physical and me-
chanical properties over carbon steel. Most 400 series stainless
steels are heat-treatable. The most common applications in valves
are for stem material in butterfly valves and backseat bushings
and wedges in cast steel valves.

316 STAINLESS STEEL — An alloy of iron, carbon, nickel, and
chromium. A nonmagnetic stainless steel with more ductility than
400SS. Austinetic in structure, 316 stainless steel has very good
corrosion resistance to a wide range of environments, is not sus-
ceptible to stress corrosion cracking and is not affected by heat
treatment. Most common uses in valves are stem, body and ball
materials.

17-4 PH STAINLESS STEEL ® — Is a martensitic precipitation/
age hardening stainless steel, offering high strength and hardness.
17-4 PH withstands corrosive attack better than any of the 400
series stainless steels, and in most conditions its corrosion resis-
tance closely approaches that of 300 series stainless steel. 17-4
PH is primarily used as a stem material for butterfly and ball valves.

ALLQY 20Cb-3 ® — This alloy has higher amounts of nickel and
chromium than 300 series stainless steel and with the addition of
columbium, this alloy retards stress corrosion cracking and has
improved resistance to sulfuric acid. Alloy 20 finds wide use in all
phases of chemical processing. Commonly used as interior trim
on butterfly valves.

MONEL® — Is a nickel-copper alloy used primarily as interior
trim on butterfly and ball valves. One of the most specified mate-
rials for corrosion resistance to sea and salt water. Monel is also
very resistant to strong caustic solutions.

STELLITE®— Cobalt base alloy, one of the best all-purpose hard
facing alloys. Very resistant to heat, abrasion, corrosion, impact,
galling, oxidation, thermal shock and erosion. Stellite takes a high
polish and is wused in steel valve seat rings.
Normally applied with transfer plasma-arc; Stellite hardness is
not affected by heat treatment.

HASTELLOY C® — A high nickel-chromium molybdenum alloy,
which has outstanding resistance to a wide variety of chemical
process environments, including strong oxidizers such as wet
chlorine, chlorine gas, and ferric chloride. Hastelloy C is also re-
sistant to nitric, hydrochloric, and sulfuric acids at moderate tem-
peratures.

17-4 PH STAINLESS STEEL is a registered trademark of Armco Steel Company
STELLITE is a registered trademark of the Cabott Company

ALLOY 20Cb-3 is a registered trademark of Carpenter Technology

HASTELLQY Cis aregistered trademark of Haynes International

MONEL is a registered trademark of International Nickel

MATERIAL DESIGNATIONS & ASTM STANDARDS
FOR LISTED VALVE METALS

Aluminum ASTM B-85 Die Cast
Copper ASTM B-75 Wrot & ASTM B-88
Bronze ASTM B-61 Cast

ASTM B-62 Cast
ASTM B-584, Alloy 844

Silicon Bronze ASTM B-98 Alloy B
ASTM B-371 Wrot

Aluminum Bronze ASTM B-148 Cast
ASTM B-150 Rod

Brass ASTM B-16 Wrot
ASTM B-124 Forged

Gray Iron ASTM A-126 Class B

Ductile Iron ASTM A-395 Heat Treated
ASTM A-536 As Cast

Carbon Steel ASTM A-216-Grade WCB Cast

ASTM A-105 Forged
ASTM A-352-Grade LCB Cast
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3% Ni-Iron ASTM A-126-Class B Modified
Ni-Plated Ductile Iron ASTM B-320 Plating

400 Series Stainless Steel ASTM B-582 Type 416 Wrot
ASTM A-217-Grade CA-15
ASTM A-276 Type 410 Wrot

316 Stainless ASTM 276 Type 316
ASTM A-351-Grade CF-8M

17-4 PH Stainless Steel ASTM A-564 Type 630

Alloy 20 ASTM A-351-Grade CN-7M
ASTM B-473 20Cb-3
Monel ASTM B-164
ASTM 494 Grade M-35-1
Stellite AWS 5.13 Hard Face
Hastelloy C ASTM B-574

ASTM B-494 Grade CW-12 MW
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS | &
AND 5 w _ 3 o
4 w ) w s Z | ] (o] =
— ol O =
5|85 2 2| E| 8|2 52558 52838385 5 3880 25380 82|28 8 2 28
Acetaldehyde Conc 120 ¢ | ¢ |30|20|c |c|c|c|ar5|A|C|cC|c]|c|[B|B]|A B |B|A ALA A A |B|C
CHLCHO
Acetamide 73 750350200 C [C | C[C | B |55 A A AL A A LA A |A |A|A|A|A |B
CH,CONH,
Acetic Acid 25% C |180| 73200 (350 |180| C (150 | C | C |550| A [ C | C |C |[C |[C|C |[C |C |C |A|A |A |A|A AjC|cC
CH,CO0H
Acetic Acid 50% C |140 | 73 /200|350 140 | C |73 |C | C |50 A |C|cC|C |Cc|C|C|C|C|C|A|A A |A]|A AjC|c
CH,COOH
Acetic Acid 85% C |100| 73150 |350 100 | C |73 |C | C |50 A [C|C|C |Cc|C|C|C|C|C|A|A A |A]|A AjC|c
CH,CO0H
. B
Acetic Acid Glacial C |100| ¢ |100(350 |to |[C [Cc |Cc |c[ss0|A|C|c|c|c|c|c|c|c|c|cl|a B |A]A Alc|c
CH,C00 100
) ) B
Acetic Anhydride C|C|30|C |7 |20[to|C|2t5/A|C|C|C|C|C|C|C|C|C|C|B B |B|B A |B|C
(CHC0),0 70
B
Acetone C|7|Cc|c3s0{10(C |to|Cc|C|2t5(A[A|A|A|A|[A|A|A|A|A|A[A|A |A]A|A|A A A
CH,COCH, 70
Acetonitile c c | 150 clc 0| c |25 A A A
CHCN
Acetophenone 120 C [350|140| C c|c |ams clclclcilclclc|lc |c|c]c c|c
C4H;COCH,
Acetyl Chloride ¢ 125(200| ¢ |C | C|cC |185|275 AlALA|A]C]|C|A c AfA A A c|aA
CH,COCI
Acetylene Gas | 9 73 | 140|250 | 250 | 200 [140 | 70 | 70 | 200 | 275 clclclc A |Aa|Aala A AfA A |A AlcC
HC = CH 100%
Acrylic Acid 97% ¢ 1150 | 200 A
H,C:CHCOOH
Acrylonitrile
HCCHON c C|73(350| C|C|wM0]C |C|2l5A[A|A|A|[A|A|A|A|A|A|A|A A |A A |B
Adipic Acid B B
g to to
COOH(CH,),CO0H sat'd. 185 140 | 150 | 350 | 200 |180 | 140 | 160 | 250 | 275 c|cCc |B c %0 B 200 A |B |A
B
Allyt Alcohol 9%| C | C |140| C |125(250 | 70 |160 | 70 | to | 100 | 550 ALA|A A LA[A A LA A [A[A|A[A[A]A A
CH, = CHCH20H 70
Allyl Chioride ¢ o lasol ¢ | ¢ 70 | 275 c ¢
CH2CHCH2C|
Aluminum Acetate Sat'd 275 | 350 | 200 tBo clclc c 9 c A A|B C
ACHO,): ' 70
Aluminum Ammonium
Sulfate (Alum) Satd.| | 180 | 150 | 140 275 | 250 | 200 |140 200 AlB|B|B |B c B |A Al A A | B
AINH,(S0,),12H,0
Aluminum Chloride
Aqueous Satd| | 185|180 | 140|280 {250 | 210 | 70 | 200 [160 | 250|275 | A [ C | C | C [C |[C |[C [C |C |C | C |A |C |A |A Alc
AlCl,
Aluminum Fluoride
Anhydrous sat'd. 73 | 280 | 250 | 210 |180 | 200 |160 | 250 Alc|clc|c|c|c|c clclB |Cc |B|A c
AF,
Aluminum Hydroxid
oo U |sara) 185|140 | 140|280 (250 | 210|180 | 100 | 200 clelcic|e|s|c B | B |A |A|A|B c
3372
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
- MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS ]
AND 5 w _ " 0
= = o =
FORMULA | & z z| 8| 2|23 Eluslzy2d ., | Bly 3| BIEuE | 48 | &3 2 s
o o w| 9| sl g| 2| 2|88 «| 2228252 3| > |E~og S|SE Y Slalz|lo| 3l ¥ =&
5| 8|z Q| S| E| 2|13 & 22% H| 2282232 2| 59528 2|128|gw| 9| | 2| 8| 8| 2| 2| 5
S| 2| 8| & z|z|¥ & 3| x| |23 8| 5|53755=2H&5|85|3c3h 5(z38%4 =*|5| 2| 2|5 | 2| 8
Aluminum Nitrate
Sat'd. 185 | 180 | 140|280 | 250 | 210 (180 | 100 {100 | 100 AfC|C|C|C|]C|C|C |C C A A A|C c |C
AI(NO;);#H,0
Aluminum Oxychloride 140 | 275 C
Aluminum Potassium
Sulfate (Alum) Sat'd. 180 | 150 | 140|280 | 400 | 200 | 180 | 200 {160 | 200 A B B | B B C B | A A A A B
AIK(SO,)+12H,0
Aluminum Sulfate
(Alum) Sat'd. 185 | 180 | 140 | 280 | 250 | 210 |200 | 160 (140 | 185|275 | A C c|C C C C C C C B A C
Al,(S0,);
Ammonia, Aqueous See Ammonium Hydroxide
Ammonia Gas
NH 100% 185|150 | 140| C |[400 | 140 |140 | 140|140 | C |550 | A | B C |A A A A A|A A B | B
3
ia Liqui B
ﬁr:moma"'q”'d 100% ¢ |7 c|c || 7|0 ¢l Alc|cc|c A AlA |A A A A A lcC
3
Ammonium Acetate
Sat'd. 73 | 140|175 | 400 | 140 140 | 140 C c|C C B B
NH,(C.H;0,)
Ammonium Bifluoride B
Sat'd. 185 140 | 150 | 400 | 200 | 180 200 A C C C C cC |C C C|B B B B to
NHHF, 70
Ammonium Bisulfide 140! 280 | 200 180
(NH)HS
Ammonium Carbonat A B |B
MMM &monae: | gy, 180 | 140 | 280 | 400 | 210 140 | 140 | 250 | 275 c c to | C BB |B B |B A |to|to
CH,0422H,N 140 212170
Ammonium Chloride
NH.CI Sat'd. 185 | 180 | 140 | 280 | 400 | 210 |180 | 200 (160 | 250 | 275 | A C C C C cC |C C C|B C B B B B
4
Ammonium Dichromate 73 | 250 70 1100 | 100 1100 A
(NH,)Lr,0,
Ammonium Fluoride
NH.E 10% 140 | 280 | 400 | 210 {100 | 200 |100 A|C C C C cC |C
4
A ium Fluorid
MMM FUoMce egy 73 | 280 | 400 | 140 Alc c c c clc
NHF
Ammonium Hydroxide B
y 10% C |180 | 140|225 | 400|210 | to | 200 {150 | 70 |550 | A | C | C C C B |A |A A |B A B | C
NH,OH 70
Ammonia Hydroxide B A B
NH.OH y Sat'd| C | C |180 | 100|225 {400 |175| C |200|150 | C |550 | A | C | C C to | to B B to | C
4 70 1140 120
ﬁmgm”m NItate | sava| 175 | 185 | 180 | 140 | 280 | 400 | 250 |10 | 200 |160 | 100 Alc|c c AlA A A c
4 3
Ammonium Persulphate
73 | 150 | 140| 73 |200 | 210 70 | 70 C c|C C C C cC |C C B | A A C A C C
(NH,);5,04
Ammonium Phosphate
(Monobasic) All 140 | 280 | 400 | 210 |100 | 140 |140 | 185 AlC|C|C|C B |B |C B AlA |A A |B A B | C
NH,H,PO,
Ammonium Sulfate
185 | 180 | 140|280 | 400 | 210 | 180 | 200 {160 | 200 A C c|C C B B C |B B B |B B A B A C C
(NH,),S0,
Ammonium Sulfide )
Dilute 125 | 350 | 210 |140 | 200 |160 C c|C C C C C C B B B A C
(NH,),;S
Ammonium Thiocyanate
NH.SCN 5060% 140 | 275 70 | 70 [ 70 |185 C c|C C C C C C A A A B A B C
4
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS S
AND 5 w _ 3 o
) w = Z | o =
FORMULA | & z z| 8| 5|93 |E|lugzyc8, 2|y 38 28ue | s |8 8 F|2 ¢
2, e ol 5| 21 32| 5|5/58 x|%|52/8835 2|z |Gz2d 2|362,] 228|235 2| &
8|2/ 58| a|z|z|@ 23|z 2|23 8 3|E835295|5(2E8h 52389 8| 5|2| 2| 5|28
Amyl Acetat B
vy Acetate c|clws|w00] m|c|c|c|c s B|B|B B B B |B|A|B|A|A|A|A|A|A|A|A
CH,CO0CH,,
70
Amy! Alcohol B
C.H, OH 73 | 180 | 100| 280|400 | 210 | to | 200|140 | 185|550 A | A | A | A | A | B | B | B BlAJA A |A]A A
140
n-Amyl Chioride c|c| clasofao| c|c|cl|c |20 Al A|A[A|A]A[A|AA|A|A A |A|A]A|A]|C
CsHiCl
Aniline
C |180| C|120(200|140| C |70 |C | C|2i5| A|C|C|C|C|B|B|C|B |[B|A|A|A|A]|B AlcCc|cC
CoHsNH,
Aniline Chlorohydrate C A
Aniline Hydrocloride ,
CHNHHCI Sat'd. c c| 7 c|c |18 clclcljclclc|c|c|clc|clc |c A
Anthraquinone
140 200 clc|c
ClAHBOZ
Anthraquinone
Sulfonic Acid 140 200
C.eH;0,#50,H+3H,0
Antimony Trichloride
Shel Sat'd. 180 | 140| 73 140 [140 | 140 (140 |185|275| A | C | Cc|Cc |c|c|c|c|c |[c|c|c|cCc |A]|A c
3
Aqua Regia B
(Nitrohydrochloric Acid) c|7|c|c|m|20/Cc|C|to]C|w0|C|lCc|Cc|c|c|c|clc|c|c]|c B B B |C
CIHHNO, 70
il
A:g[’” Dry 350 | 200 100 | 200 | 550 A A A A A | A Al A A
Arsenic Acid
80% 185 140| 280 | 400 | 185 | 160 | 200 | 180 | 200 Alclclclc|c|c]c C|B|A [B |A|A A|cC
H,AS0,Z\XH,0
Aryl Sulfonic Acid
CHSOH 140 140 185
B
Asphalt c C|250[350| C [to| C | C |180 AlA|A|A]JA|A|A|A|A]|A|A]|A|A]|B A|C|A
70
Barium Carbonate
BaCO Sat'd. 140 280 | 400 | 250 | 180 | 200 | 160 | 250 A|A|A|A|B|B|B|B|[B|A|A|A|[A]|A
3
Barium Chloride
BaC.oHO Sat'd| 180 | 180 | 180 | 140| 280 | 400 | 250 {180 | 200 {160 [ 300 |275| A | A | A | A | A |B | B |C |B |B | B | A A|A A
1272412
Barium Hydroxide
Ba(OH) Sat'd| 180 | 180 | 180 | 140| 280 | 400 | 180 | 140 | 150 | 150 | 250 clclc|c|B|B|C B|A|A |A|A|A A
2
Barium Nitrate
Sat'd. 180 | 70 | 73| 275|250 | 200 | 180 | 200 | 160 | 300 Alc|clc|C|A]A|A A A A
Ba(NO;),
Barium Sulfate
850 Sat'd| 150 | 185 | C | 140| 280 | 400 | 200 [100 | 200 |160 | 300|550 | A | B | B | B | B | B | B | A BlA|A |A|A|A
A
Barium Sulfide
BaS Sat'd| 150 | 180 | 180 | 140| 280 | 400 | 140 | C | 200 | 160 | 300 | 275 clclc|c|B|B]C BlA|A |A|A|A c
Beer [0 180 | 140{ 200 | 300 | 200 | 70 | 200 | 140 | 200 AlAJA|lA]C]|C]|C ClA|A A |A|A A|A
Beet Sugar Liquors 180 | 140| 225 210 | 100 | 200 | 160 | 185 A B|B|B A A |A|A A
Benzaldehyde
10%| C 73| 73|70 “o|c|c|c|c|as|A|A|A|A|A|C]|C|B C|lA|A A |A]|B A A
CeHsCHO
Benzene
c clc|c|cl1o|2s0] c|C|C|C |150(275| A|A|A|A|A|A|A|A|A|A|A|A|[A|A|A|A]|A A

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
- MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS S
AND s w _ " 0
= =z (e} =
FORMULA | & z z| 8| 2|23 Elusizy3y ., |2y (3 8|Bulg | 4 |8 & 4d 2 ¢
o 9 u| S| = 2| 2| 2|88 «| 2|22/8252 4| % |Ezeg S|SEE | a5 T J|E|
sl 2z ol 8|k 5 5| E|2/35 F|2(2822385 (5858 2|25/8s &/ 3|35| |2 28
S| 2| 8| & z|z|¥ & 3| x| |23 8| 5|53755=2H&5|85|3c3h 5(z38%4 =*|5| 2| 2|5 | 2| 8
B Sulfonic Acid
erzene SUonCAC 1 1006 180 | 140| 125 | c |180|100 | 185 | 550 BB |B|B|C|C|cC clB|s |B |A]|A
C,HSOH
Benzoic Acid
Al 73 1140 | 230|350 | C C (200 | 160 | 200 C |550]| C c|c | C c|C C A AlA |A A A
C4H;COOH
Benzyl Alcohol
C| C |120| C |250|400| C | C | C | C |140|275 Al A|A|A|B|B|B B |A|A |A |A A A A
C4HCH,0H
Bismuth Carbonate
(Bi0),CO, 140 70 | 100 | 70
Black Liquor Sat'd. 185 140| 175 | 225 | 180 | 180 | 70 | 70 | 200 C c|c|C B B B B B|A |B A | B
Bleach See Sodium Hypochlorite or Calcium Hypochlorite
Blood 200 70 | 70 | 70 | 70 B B c|C B A |A A A A
Borax
Sat'd. 180 | 1401 280 210 | 140 | 200 | 140 | 185 A|lA A |A]A|A B | A A AlA |A A A A A
NaB,0,%,,H,0
Boric Acid
H,80, Sat'd. 185 | 180 | 140 280 210 | 140 | 200 | 140 | 185|275 | A B B|B B c|C B C B|A |B A A A
Brake Fluid 300|140 | C C | 275 B B B | A B AlA |A A A
Brine Sat'd. 185 | 180 | 140| 280 | 400 | 250 | 180 | 180 | 160 | 300 Al AA c|C cC |B C B |A B A A A
Bromic Acid
HBIO, 185 140 200 70 70 C c|c |C c |C
Bromine o
Br Liquid C | C C C|150(300( C|C |70|C | 70| C c|C c|c | C c|C c |C C c|C |C c|C A c |C
2
Bromine
B, Gas| C| C|C| C|150|20 C|C |0|C |70/ C|C|C|C|C|C|C|C|C|C|C]|C|C |C |A A AJC|C
. Cold
Bromine Water satd| C | 70| C | 702124300 C | C |70|C |18 C|C|C | C|C|C|C|C/ C c c|C
Bromobenzene
CHBr C|C|C| C|10f120|C|C |C|C |15
Bromotoluene
CHBr c| C C C|1sp7m0|C|C c|cC C
Butadiene . tg
H,C:CHHC:CH, 50% 73] C | 1401250 | C c|cC 140 140 | 185 | 550 AlA|A|A|A]A A A A AlA |A A A A A A A
Butane
CH 50% 73 | 140|250 ({350 | C |70 | 200 | 70 | 185|550 AlAIA|A|A]A A A A AlA |A A A A A A A
41710
Butyl Acetate
CH,COOCH(CH:)C,Hy) 73| C| C|73|175/140|C | C|C |C [550 B|B|B|B|B|B|B B |A|A |A |A A A
Butyl Alcohol 5_}
CH,(CH,),CH.OH C | 100 | 100 | 100 | 225 | 300 | 200 0 140 (140 | 75 |550| A | B | B | B B A|A|A |A A B
Butyl Cellosolve
HOCH,CH,0C H, 73 200 (140 | C | 100 c A|lA|A|A|A|A]A A|A|A A |A A A
n-Butyl Chloride
280|400 C | C cC|C |100 B B | B B B B B B B | B B B B
CHC
Butylene (C) o C
CH,CH:CHCH, Liquid 140|280 | 400 | C | 70 1t(()30 C | 100 Al A|A LA A AlA |A A A A A
Butyl Phenol tB
CHCHOH 73 | 230 7% c
Butyl Phthalate 180 70 | 275
Buty Stearate 73100 250 | C [100 C [185 A|lA|A|A|B|B B |A|A |A |A
CHy(CH)1sCO,(CH,),CH,

A
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS [}
AND 5 w _ 3 o
) w = z |a 5| =
FORMULA | & z 2| 8| 2le3 |Elusizy3y ., 2w 38, 284wz |, |88 2%
S|, ¢ ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
8|2/ 58| a|z|z|@ 23|z 2|23 8 3|E835295|5(2E8h 52389 8| 5|2| 2| 5|28
Butynediol ?0
HOCH,C:CCH,OH & 101 22
Butyric Acid
CHCH.CHCOOH 180 73| 230 300 | 140 clc | 70550 Alalalalclclcelcelclelalal|ala
Cadmium Cyanide
&, 185 140 70
Calcium Bisulfide ¢ | 280! 200 w | ¢ 185 A A
Ca(HS)# .0
Calcium Bisulfite 185| 180 | 140| 280 | 350| C | 70 | 200 | 70 | 185 clclclclc|clc c|B|A AlcC A
Ca(Hs0y),
Calcium Carbonate
a0 185| 180 | 140| 280 350| 220 | 200 | 70 | 70 | 300| 275 clclclc|e|B|B Bl A|A A |[A]A A A
3
Calcium Chiorate 140 280 | 350| 40| 70 | 70 | 70 | 185 |8 |8|B|B|B|B|B|B|B|B|A Al A c
Ca(Cloy)H,0
gzlccl'”mcmonde 100| 185 | 180 | 140| 280 | 350 | 210 | 100 | 200|160 | 250|550 A | B | B | B | B | A | A | C clBlalB|Ala|B]|A B
2
Calcium Hydroxide
poven 185| 180 | 140| 280 | 250| 210 | 140 | 200 70 | 250 | 275 cleclclclclclc ClAlA A |a]n Alclc
2
Calcium Hypochlorite
oy 30% 185| 150 | 140/ 200|200 70 | ¢ | 140 15|25/ 90| c|lclclclclcl|c clelsle|B]¢C B |c|c
2
Calcium Nitrate 180 | 140/ 280 | 200 | 210 | 180 | 100 | 100 | 200 clelsls|e|B|sB B A Al A B
ca(Noy),
Calcium Oxid
m ng'“m xde 140| 250 210 | 180 | 200 | 160 Al A|B AlA A
Calcium Sulfate
s 100 140 280 | 200 210 | 180 | 200 | 160 | 200 Al ale B B AlAa|B|A|[A|A[A|[A|A|A]A]A A
)
Camphor c 7 350 210|100 | 70 | ¢ | 250 550 B|B|B |B|B|B|B Bl AlA A |A]lB
ClDHlﬁo
Cane’s
ane Sugar 73 | 140| 275 | 400 | 250 | 180 | 100 | 160 | 200 Alalalalalalalalalalalalalalala
CIZHZZOH
Capnylic Acid 175 | 350 AlalB A A A
CH,(CH,)COOH
Carbitol 7 2000 70|70 | 70|70 | 100 B|B|B |B|B|B|B B B B | B
Carbon Dioxide Dry
o Loow 100 185 150| 140 20 | 400 | 200 |180 | 200 160 | 200| 550| A | A | A | A | A | A | A [ A | A | A | A|A A |A|A|A Al A
2
Carbon Dioxide
o Wet| 100| 185| 150 | 140| 280| 400 | 210|180 | 200|160 | 200|550 | A | A | A | A | A | B | B | B |B | B | A|A |A |A|A|A|A]A]A
2
Carbon Disulfic! B
arbon Jisufice clc|m|ao| clto] clcllars| alB|B|B|[B|A|A|A Al AlA Al A A c
cs, 70
Carbon Monoxide
o Gas 185 140 275 | 400| 250 | 70 | 200| 70 | 250|550 A | A | A| A | A | A | A |B Al AlA A ]A]A Al A
g‘?rbonmmh'o”de clm|c| 2|30 clc|clclwsso A|lalalalalclcla clalalalala A B
4
Carbonic Acid
Haéo""'c “ satd| | 185 140 280 | 350 | 210|180 | 70 |70 |200|275| A | c| c|c|c|B B |B B |B|A|A|A|A|A B
2 3
Castor Oil 185 140| 280 | 350| 140 | 140 | 150 | 100 Alsso| Al A[A A [A[A[A[A[A]A[A|A|A|A|A][A]|A]|A
Caustic Potash See Potassium Hydroxide
Caustic Soda See Sodium Hydroxide
Cellosolve
73] 280| 200| 140| ¢ | 70 c Al alalalalalala A A A A
CHi0,

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS e}
AND 2 w 2 0 s
= = o =
FORMULA | Z z =8 2|23 |Elysizy34y., 8y lz 8Byt | 8] 832 2%
o o wl| Q| =] < 2| o |6d » azgngZm > Ezad S|SB G| = 5| = S| a
Slg| 8.2 88328 8380 228523555 /6858 212682, 23|39/ E|& 2 3|8
S| 2| & &|lz| 2| G|l Zz|2|Z23 Y| 5|52 76<H |0 |3€Sh 5|28/%4 2|5 2| 2|5 | 2| 8
Cellosolve Acetate
CHL000CH CHOC A 7 30|40 c|clc|c B B B B B Al B
Chloral Hydrate B
to
CoLCHON), Al 140| 75 0| s
Chloramine Dilut 7 0|70 BlB|B|B|C|C | C B B | B
NH,CI flutg
Chloric Acid
0,
HCIOw 0 10% 140 140 200| 140 | 140 cleclclclclclclelclclBlc|alc
Chloric Acid
0,
HCI0w 10 20% 140 140 100 cleclclclclclclelclclelc|alc
Chlorine Gas (Dry) <150 o | oax
(Moistore Conter)| PP clc| mlaofaol clclclclws|clalclclc|c|s|ala|a|s|B]|a Al A Alc|c
Chiorine Gas (Wet) | 150 | o | ¢ Togg 00| ¢ | ¢ ¢ |8 ¢ clelcelclcelclcelelcelclel e c|a Alc|c
(Moisture Content) | PPM
B B
Chlorine lgad ¢ | ¢ | c| c|200 c to|c|to] c B| B B|c|c|c clclc|c
70 100
A <50 B B
Chlorinated Water 7 140/ 230|400 to | ¢ | to| ¢ |185] ¢ | 73| B|B|C|C c clB|alalala Alc|c
ppm 100 70
) >350 B
Chlorinated Water on c clafa0| clc|B)c s c|mlclcic|c c clale |aleB Alc|c
Chloroacetic Acid 50% 10| ¢ |20 70| ¢ |20 c]|c|c clelclclclcle clclclc|B|s clc
CH,CICOOH °
Chloroacetyl Chloride
CIcH,Cocl 7|15
Chiorob
CHO'C(:enze"e Dry 7| clwolol clclclclo|clalalalal alclc|s ClAalalalAa]lA A
6' 15
Chlorobenzyl Chloride
CICH.CHCI R A A
Chloroform
o Dry clcl clwslaol clclclc|mlams| alalalalalclclec clalalalalala
3
Chloropicrin
CCINO, ¢ |10
Chlorosulfonic Acid
orosufionic Act c| 7| claolclclclc]c clclcelc|slelclclelclc|c|ela Alc]ec
CISO,0H
i B | A A
chromic Acid 10%| C | 180| 150| 140| 175| 350| 70 | ¢ | 140| ¢ | 140 clelcleclelclclelc|c|tolt to | B Alc]c
H,CrO, 212| 70 125
Chromic Acid BB A
30%| ¢ | 180|150 140| 175 | 350| ¢ | ¢ | 140| ¢ | 140 cleclclclclclclclc|c|ooft to | ¢ Alc|c
H,CrO, 212| 70 125
Chromic Acid B
cAa a0%| ¢ | 180| 150 140| 175|300| ¢ | ¢ |140| ¢ |10l c|lc|lclclc|c|c|clclc]|c|c]|o c Alc|c
H,CrO, to
Chromic Acid B B
s0%| ¢ | 40| ¢ | 75| 125|200 ¢ | c |10 c |10l clclclclclc|clclcl|c ¢l to to | ¢ B lc|c
H,CrO, 70 212
Chromium
Potassium Sulfate 73 | 10| 73] 200 140 180 | 200/ 160 | 200 A c B |B |A|B
CIK(S0,),+12H,0
Citric Acid
Cho sat'd 185| 180| 140| 275 200| 210| 70 | 140|240 | 200|550| A | c| c|c|c|c|¢c | ¢c clB|alalala A c
6' 187
Coconut Oil B
oconuter 73 | 140) 280 400 C | 70 | o | 100 | 185 560 B|B|B |B|C|C|B clBlA Al B
Coffee 140 100 200 Alalalalclcle AlA A |A A A
* Ratings are for body material only. f i
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS | 8
AND 5 w _ 3 o
) w = z |a 5| =
FORMULA | & z | 8| 2238 |E|uglzy2Y ., By 3 E(8ys | » | S| 4| E F| 2l s
S|, ¢ ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
8| 2| &5|a|z|z|E & 2|z 2|78 % 35|58235355|% 3835 5|=2384 8|5|3|2|5 |28
B
Coke Oven Gas 73 | 140| 230 400| 70 | to | 140 185 B| B B |B|A|A|A A |A|A A|A B
70
Copper Acetate sat'd 73| 73| 73| 250|350 | 100|180 | ¢ |160 | 140 clclelelclclc cls|a Al B A
CUCHO)HO ard
Copper Carbonat
opperfarbonate | gapq) 140| 280 | 350 | 210 185 B | A Al A
cuco,
Copper Chlorid
Cﬁgper orice satd| | 185 140| 280 | 350 | 210 | 180 | 200 | 160 | 200 alclclelclclceleclc|c]|Bla Al B Alclc
12
Copper Cyanide
185 140| 275 | 350 | 210 180 160 | 185 clclclelclclclalclala Al B c
Cu(en),
Copper Fluoride B
% 140| 280 210| to | 140|140 | 185 A
CUF s H0 n
Copper Nitrate B
pper M 30% 140| 280 210| to | 200 160 | 200 alclclelclclelc clB|A Alc clc
Cu(NO#H,0 »
Copper Sulfate ,
satd| | 185| 120 140| 280 210 | 180 | 200 | 160 | 200 alclcleleclclelc clalalalalc Alclc
CuSO,#H,0
Com Oil c| 73| 73| 2m5|a00] ¢ |10 c|c |30 B| B |B|B|B|B|B|B|B|A|A | A|A|SB A
Comn Syrup 150 | 140| 250 100 | 200 | 100 | 185
Cottonseed Oil 185| 150 | 140| 280| 400| ¢ |180 | 200 185 275 B|B|B|B|B|B|B Bl A|A A |A]|B A
Creosote 7 7 mo| ¢ || n|c| s B| B B |B|A|A|A|IA|A|AIA|A|A]A|A]A B
Cresol 90% 7| ¢ lsolao ¢clc|®|c w0l c B B
0
CHiCeH,0H 140
Cresylic Acid
e 50% 140|150 200| ¢ | ¢ | ¢ | c |185] 275 Alalalalalale/alalalalalalala A
718
Croton Aldehyde
GHcHCHOHO ¢ | 125 200 c 0l c
Crude Ol 185 140| 280 | 400| ¢ | 70 200 | 275 clcleleclclc|os AlA A |A]B c
Cumene
CHOHCH), 100(300] ¢ |c|cl|c |20 B B B |8 A
Cupric Fluoride
140| 280 210 A
CuF,
Cuproc Sulfate
sat'd| 100 73 | 140| 280 | 250 | 210 | 180 | 140|160 | 200 | 550| A
CuSO,H,0
Cuprous Chlorid
Cﬁgous orice sat'd| 70 140| 250 | 3520| 200 | 180 | 70 | 70 | 200 Al c c c
Cycloh
Cy'j”xane 100] ¢ | c| clzsol30| c|c|cl|c|iss|ss0 AlAalAalAalB B |A Bl A A A |[A|A|A]A
6' 112
Cyclohexanol 100 ¢ [120] c|1s0]250| ¢ |c | ¢|c |185]550 A A Al AlA A |aA
CHI1OH
Cyclohexanone
clc| clmlao|m|c|clc]|clas B| 8|8 |B|B|8B|B B|B|A Al B A
CeHy0
Decahydronaphthal
ecanydronapntnalene 400 c c c c 200
CIUHIB
Dett 1
BLergents c|c 0| ¢ 250|180 | 200 | 160 | 210 | 550 Alalalalalalalalalalalalalala A
(Heavy Duty)
Dextrin
sat'd. 140] 250 | 200| ¢ |180 200 Alalalale|s e A A A
(Starch Gum)
Dextrose
140| 275 | 400 | 140 | 180 | 140 | 160 | 200 Al A A A A
CEHIZOG
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS | 8
AND s w _ " 0
= = o =
FORMULA | = z AEIEAEE Eluslzw3w ., [Bly |z | E|ByE | 8] 18 2|2 ¢
o 9 u| S| = 2| 2| 2|88 «| 2|22/8252 4| % |Ezeg S|SEE | a5 T J|E|
518 2|l Q| S|E| 2|38/ 2(2% 8|2|282829 25|95z 2|88|gs| | x| 28| E| 2] 2|8
ol <| ol a&la|la|lH| b|la|xz|z|dd a| o |o|Fma<dgo| o |dESH &|Z28|%06| & S| | =| 6| | | o
Diacetone Alcohol
H.COCH (0N ¢ lwo| ¢|]30] 70| ¢ clec Al alala Alala alalalalala A A
Dibutoxyethyl Phthalate B
c to| ¢ |140] ¢ | 200 Al Al AlAalAa]aln A A A
C,0H,004 70
n-Dibutyl Ether
CHOCH, 00|30 clc|clc|c
Dibutyl Phthalate
CHOOCH), 120 ¢| c|3s0| 70| c | c|c| cl|e2m AlA[A[A|[A]A]A A A
Dibutyl Sebacate
CHOOCHICOLA 13 cl3ol0|clclc|c
Dichlorobenzene ¢ | 150 clc|clc sl c A A A A A
CEHAC\Z
Dichloroethylene c| cl2sl30l c|c|c|c s B B B A
CZHAC\Z
Diesel Fuels 140 280|350 ¢ | 70 | ¢ | ¢ | 185 550 Al alalalalalalalalalalalalala A
Diethylami
ety aming c|73|20] 70|70 c Alclclelclalalc AlA A ]A]B c
CH NH
Diethyl Cellosol
tethy! Lellosolve 280 ¢ | 140 100 | 200 A A A A A
CeH.0,
Diethyl Ether
CHo 1| 1|7 c c|as| A
Diglycolic Acid ,
0(CH COOR) Sat'd 10| 73| 20| 70 | 70 70
Dimethylarmine 120| 140| 75 wl|c|clc|c c A A
(CH,)NH
Dimethyl Formamide clwo| c¢| cla0| ¢ lwo|10|c | c|as B|B|B|B|B|B B A Al A
HCON(CH,),
Dimethylhydrazine el e c
(CH,),NNH,
Dinonyl Phthalate B B
Rlto|clclc|to
CeH,(COOC:Hy), 10 10
Dioctyl Phthalate
clc| c|m|a0 70 clc |l Alalalalclcle
C;H,(COOCeHy,),
Dioxane
000 c Bl clc olclclc|clas|alalalalala ala A Al A
Dipheny! Oxide
sat'd 125 clc c |30 ¢ Al alalalna A
(CeHy),0
Disodium Phosphat
Isodium Fhosphate 185 140] 200 | 400 210 100 | 140 Als|els|B|e]|eB A Al B
Na,HPO,
Dow Therm A ¢l a2l clciclelclc|alalalala/B|ala Alalalalalala
CyoHygeCioH10
Ether
c| i clus clclclec Al Al A B|B|B A |A|A|A|A|A|A A A
CH, 0
Ethyl Acetate
CHO000A, c 20| ¢| cl20| 70| c|c|c]|clsso Al AalsB AlAA AlA A lalalB|a
Ethyl Acetoacetate c el s lo00l 100l ¢ c
CH.COCH,COOC,H,
Ethyl Acrylate c clmlsol0lc|clc|c Al A AlA]A Al ALA A A[A|A]|A
CH,.CHCOOC H,
Ethyl Alcohol (Ethenol)
o 140| 180| 140| 280 300| 170 180 | 200/ 70 550l Al alalalalalalalalalalalalalalala
2115

A



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS [}
AND 5 w _ 3 o
) w = z |a 5| =
FORMULA | & z | 8| 2238 |E|uglzy2Y ., By 3 E(8ys | » | S| 4| E F| 2l s
S|, ¢ ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
8|2/ 58| a|z|z|@ 23|z 2|23 8 3|E835295|5(2E8h 52389 8| 5|2| 2| 5|28
Ethyl B
Y Benzyne c| clus|3m0 clc|c|clo B| B B|lB|B B A Al A A
CeHzCoHs
- B B
Ethy| Chloride Dry 73| | 280|350 to| ¢ | 70| to| 14055 A| A| A| B Al Al alalalalalalalal sla
CAC 70 70
Ethyl Chloroacetate
CH,CIOCO,CH, o n
Ethylene Bromide 8
to
BHOH.CH 1 oyl ¢| ¢| ¢| c| 28030 c|c ¢l A Al A A Al oA A
Ethylene Chloride
o CH Dry| ¢ 73| ¢ 280| 350 ¢l ¢ 70 A Al A
Ethylene Chlorohydrin
L0H,CHOH 73| c| 713|200 70| ¢c| 70 0] ¢ A A
Ethylene Diamine c 120] c| 25 70| 100| 100| 100 Al ¢ Al AlB A AlB A
NH,CH,CH\H,
Ethylene Dichloride
bry| ¢ 73| c| 20|30 c|c| c|c|iolas Al Al A Al Al A A Ala|alala
CHCl,
Ethylene Glycol
CHLOHCH 0c 73| 185| 120| 140 280 210|180 | 200|160 | 250| 550| A | A| A| A | A | A| A | A Al A|A A LA AlA]A A
Ethylene Oxide
K20 c| c| clao| clc|c|lc]| cl|oas Al A Bl A|A A A Al B A
Ethyl Ether
c| clus|m| clc|c|c]| cl|oas
(CH:),0
Ethyl Formate
HEOOC 7 c 0| ¢ Al A Al A A A A
2-Ethythexanol
CH,(CH,)CHC,H,CH,OH 250 nc
Ethyl Mercaptan - c A Al A A sl A
CHSH
Ethyl Oxalate mw! ¢ c
(COOCH,),
;a»géé;'ds 73| 120| 140 280| 400 ¢ |140| ¢ |140| 185\ 255| A| c| c|c|c|c|c|c c A Al oA AlcC
Ferric Chloride (A A
Fzg:c oride (AQUEOLS)] g 185 180| 140| 280| 400| 225| 180 | 200/ 160 | 200|550 A | c| c|c|c|c | c|¢c|¢c clelclclec to|c|c
s 175
Ferric Hydroxide
Fe(OH)y sat'd 185| 180| 140| 250 400| 180 100 | 100 100 | 180 clec c A Al A clec
3
Ferric Nitrate
sat'd 185| 180| 140| 280/ 400| 210/ 180 | 140/ 160 | 200 Alclclclclceclc]c clBlalalalc A c
Fe(NO,)y7H,0
Ferric Sulfate
180| 140| 280| 200| 210| 140 | 140| 140 | 185| 550| A | ¢ | c|c|c|c|¢c | ¢ clelalalalc c
Fey(SO,)s
Ferrous Chloride
i sat'd 185 180| 140| 280 400/ 200| 180 200{ 255 Al clclclclclclclclclclelc]c B |C|cC
2
Ferfous Hydroxide | o g 185| 180| 73| 250 400| 180| 180 180 c A c
Fe(OH),
Ferfous Nitrate 140 140| 73| 280| 400| 180| 180 | 140 160 | 200 A ALA A
Fe(NO;),
Ferrous Sulfate
50 70| 185| 180| 140 280| 400| 200|180 | 140 160 | 200 Al cl cls clelclelc| alalalala A B
4
Fish Ol 4ol |30 ¢l ¢c 70 Al Al C Bl A|A Al AlA|A]|A]Aa]aA A
Flue Gas ¢ | 180 300 Al A Al Al A Al AlA|A]A]A]A

NIBCO

g u NIBCO INC. World Headquarters 1516 Middlebury St= P.O. Box 1167« Elkhart, IN 46515-1167



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE F AT MAX. TEMP °F
CHEMICALS | 8
AND z w 2 0 2
= = o =
FORMULA | Z = = 8| E|eg |Eluglzycd., 2|y |z | 2Bus | 4|8 |8 2|2 s
o 9 u| S| = 2| 2| 2|88 «| 2|22/8252 4| % |Ezeg S|SEE | a5 T J|E|
gl @l 2 ol glE|o|3| 2|5 w| 2TISRISYSY £| £|98|cil| Z|ag|dy| | ¥ | 28| @] 2| 5|5
S| 2| 35| & 22| ¥ &5 23|z 2|23 Y% 65|5255F55|6|83¢3% §|(z8|S4 =|5| 2| 8| 5| | 2| 8
Fluoboric Acid
e 73| 73| 140| 275 350 | 140/ 160 | 140 | 160 | 140 c A Al A clec
4
Eluor'neeas(my) 00 ¢ | c| @ @lclclclulc]clec
2
EluorlneGas(Wet) c cl mlnlclec !l ¢
2
Fluosilicic Acid
H”S‘)i;' tole Act 50% 7 140| 280 | 300 | 140| 100 | 200 | 100 | 220 275 cle
2 6
Formaldehyd
ormaldenyce Dilutd 120| 140| 125| 300| 40| ¢ | 200|240 | ¢ | 550 A
HCHO
Formaldehyd
HOCT; eryde 35% 73 | 180| 140| 15| 300| 140| ¢ | 150 | 140| C | 550 A
Formaldehyd
ormaldenyce 37% 73 | 180| 140| 125|300 | 140| ¢ | ¢ |100| ¢ | 550 A
HCHO
Formaldehyd
ormaldenyce 50% 7 140 300 140] ¢ | ¢ |140]| ¢ | 275 B
HCHO
Formic Acid
oo 73| 73| 73| 250| 300| 200| ¢ | 70 |140 | ¢ | 275 c A
Formic Acid Anhydrous
oo 73 | 180 ¢ |10]100] ¢
Freon 11
Crcelog 1004 ¢ | 7 140/ 200[300| ¢ |70 |130] ¢ | 70| ¢ B | A
3
Freon 12
reon 100% 73| 73| 140/ 200] ¢ | ¢ 130]130 | ¢ | 550 B | A
Celf,
Freon 21
0,
s 100% cla00|300] ¢ |c ¢clc B | A
Freon 22
0,
S 100% 73| clao| ¢c|c|c|olwol| cl|om B | A
Freon 113 100% 140] 200 | 300| ¢ | 130 | 130| 130 | 130 B | A
COIF,
Freon 114 100% 140] 200{ 300| ¢ 130 | 70| 70 | ¢ | 275 B | A
COIF
Fructose 185 140] 280 | 300| 175 | 140 | 140/ 160 | 225 Al A
CEHHOS
Furfurel c| c| |30 10 ¢ |7|70]| cl|os Al A
C.H0CHO
Gallic Acid
CH{OMCOH 7 10| 75 300 70| ¢ | 70| 70 | 185 c | A
Gasoline, Leaded ¢l c| c|wolams|200 ¢c|70| 70|70 | 100|550 Al A A
Gasoline, Unleaded ¢l c| c|uolams|20 ¢l 70 100/ 550 Al A A
Gashol ¢l c| c| 10| 280]20] ¢ |70 100 Al A A
Gasoline, Sour ¢l c| c| 0| 280]200] ¢ |70 100 Al
Gelatin 150| 180 | 140| 250| 300 | 200 | 180 | 200 160 | 250 clc
Glauber's Salt
o SOM10R0 200 70 | ¢ | 100|160 | 200 Al A
ol
ucose 180/ 185 | 180| 140| 280 | 400 | 250| 180 | 200 | 160 | 300 275 Al A A
CsH10:°H,0
Glue 250| 400 | 100 | 140 | 200 160 | 250 Al A A

NIBCO INC. World Headquarters 1516 Middlebury St= P.O. Box 1167« Elkhart, IN 46515—116L
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS | 8
AND 5 w _ 3 o
= = =z . = p 3 o % ] w o w 9Q 3
SO A AR R U1 1 e e PR PRSP R
=3 =2
518 5|s 2| S|B|B| 325|228 8 5|88322395 |5 (385 5238y 3|2 /2/8 B¢ 338
Glycerin
Cﬁ(OH) 140 185| 180 | 140| 280|400 | 200| 70 | 200|160 | 300|550 A | A | A | A [ A | A | A AlALlAalalalalalalalala
3115 3
Glycol See Ethylene Glycol
Glycol Amine c|c|cC Al A A A A A
Glycolic Acid ,
oHCH000M Sat'd. 73 | 140| 73 | 200 clclnl clso B| B clclec c A Al B
Glyoxal
aoeto ¢c|clmw B| 8|8 clclec c Alalals
Grape Sugar 140 250|180 | 200 | 160 | 185
CﬁleoE
Grease ¢ 150 ¢ |100 | 200 clcelclclalala A ALA lAlala]aA
GreenLiquor 150|150 | 70 | 70 clclec A A Al A ALA A ]lnA
6
ypsum Slurr 275 350 | 210 | 180 | 200 | 160 | 200 Alale|elalale|alalalalalala A A
CaS0,%H,0
Heptane
c: ¢ | 140| 280{300| ¢ |70 | 70| 70 | 185] 550 Al ala AlAalalalalalalalalalala
7116
H
gHexa"e c| 7| 73| 73|28 30| ¢ |70 | 70|70 70550 Al Al AlALAalalalalalalalalala
6' 114
Hexanol B
1t (0 CHOH 100|175 | 00| €| 70| 70| o | 160 Al ala AlA A Al Aalalalalalala
Hydraulic Ol
yaraulic 7 300| ¢ |160| 70|70 | 250|550 A| A | A|B ALA A Al A|A ALA A
(Petroluem)
Hydraz
yorazing ¢|a00|250| 70|70 | 70 cleclalclclelclclclc c A Al A
HNNH,
Hydrobromic Acid B
Hér"’mm'”' 20% 73 | 120 | 140| 280{ 250 | 140| ¢ |100| 1o 185 ¢ | Al c | clc|clclclclc|clcleclc]|clc]|c clc
70
Hydrobromic Acid B
Hér A 50% 140| 140] 280 | 250| 10| ¢ |100| 1o |185| ¢ | A|c |l clclclclclclclc|clc|eclclc ¢ clc
70
Hydrochloric Acid
Hé“’”””‘ <25% C | 180|150 | 140| 280 | 250| 150 | C | 100 clasi alc|cleclclclclclclclclBlc|BlC]|C clc
Hydrochloric Acid
Hél A 3| ¢ | 160 150 | 140| 280 | 250 | 150 | ¢ | 100 c clelcelelcelcelelec]clcelelc|elc|c clc
Hydrocyanic Acid
Héchya“'C “ 10% 73 | 140| 280| 250 | 200 | 70 | 200 185 275 clcelclelclcelclelc|clalas alalc|alclc
Hydrofluoric Acid
H‘F'r°”°”°°' <3%| 125| 73| 180| 73| 250 300| ¢ | ¢ |1s0|70 |50 c | Aa|c|clc|clc|c|clc|clclc|c|B|Alc A lcCc]cC
Hydrofluoric Acid
Hzm”o"”' 3| ¢ | ¢ |40 73 250]300| ¢ | ¢ |150[70 |10 ¢c|Aalc|clclc|clclciclclclc|ce|Blalc|alc]|c
Hydrofluoric Acid
H’F'm”or'cc' a%| ¢ | ¢ |10] 73| 250[30| ¢ |c |mo]c|wo|c|alclclclclclclcleclclclclalBlBlc|alc]|c
Hydrofluoric Acid
Hzm”o"”' s0%| ¢ | ¢ |100| 73| 200{300| ¢ | ¢ |mo|c || c|alc|clclc|clclciclclclc|elBlBlc|alc]|c
Hydrofluosilicic Acid
el 50%| | 140 | 140 | 140| 280 | 300 | 140 | 170 | 150 200 clel|s clcilec cle|e|s|ala clc
2 6
Hyd
Hymgen Gas 73| 73| 140| 280 | 300 | 250 | 180 | 200 | 160 | 300 | 550 Alalalalalalalalalalalalalalalalala
2

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS e}
AND 2 w 2 0 s
= = o =
FORMULA | = z AEIEICE Eluslzw2u , | 2w |3 | 8|BuE | 4|8 &2 2 s
) 1) w| 9| sl 2| 2| 2 |6a «| 2|228258 3| = |EF=ad S |SE S sl 3B &
gl @l 2 ol glE|o|3| 2|5 w| 2TISRISYSY £| £|98|cil| Z|ag|dy| | ¥ | 28| @] 2| 5|5
S| 2| 3| & 2| 2| E| & 2|22 |5 |587553H5|5 |33k 5|z3/%4 =|5| 2| 2|65 2| 2|8
Hydrogen Cyanide 140 280 70 | 100 70 275 A
HCN
Hydrogen Fluoride c| | clao|20| 0] ¢ clc|a ALA | A A
Anhydrous HF
Hydrogen Peroxide
o 50% 185| 150| 140| 150 300| 100| ¢ | 200| ¢ |185|275| A | c| c|c|c|c|c|B|Cc|C | A|A | A|A A clc
2v2
Hydrogen Peroxid
Hyomge“erox'e 90% 1ol 3| 30| c|c|20|lc|wolzs clclclclclc|c|Blc|c|AalalalalbB B |c|c
2V2
Hydrogen Phosphide 10| 150
PH,
Hydrogen Sulfid
Hysmge” uiice Dry 185| 150| 140, 280 100] ¢ | 140] ¢ | 140 Al B B B AlB | AR Ale
2
Hydrogen Sulfide
it Wet 140| 225 100{ ¢ | 70| c|wo|ss0] Alc|clclclclc|c clclalc|als B lc|c
2
Hydrogen Sulfite
0lc | 100 clelclclclcle clcl|a Al A c
H,S0,
Hydroguinone Sat'd 10| 250{ 300| ¢ | 70 c | 185 215 A A Al A
CgH,(OH),
Hydroxylamine sulfate
(KO .50, 140 70 70
Hypochlorous Acid c
ypochiorous Act 10%| | 140| 73| 140| 70 {300 70| C 70
Hocl
Inks 300 70 0|70 Al Al A clclc c A Al A
lodine B
| 10% 73 | 150 150200 70| 70 | 70| ¢ | 70|27yl c|clc|c el clclclc|ela A c
2
Iron Phosphate
FelpO. 180 Alclclcele B A|A|A|A|C c
Isobutane B
| ¢l | cl|c|to]ss0 Alalalalalalalalalalalalalalala A
(CH2),CHCH, »
Isobutyl Alcohol
(CH.CHOA.OF 250|300 | 140| 70 | 70| 70 | 140 A A
Isooctane
(CH.CCHCHICH), 7 250|300| ¢ |70 |200| 70 | 185550 A| A A|A|A|A|A|AIA|A|AlAA|A|AlA]|A A
Isophorone 175 el e c
C(OJCHO(CH,)CH,(CH,)CH,
Isopropyl Acetate c 200 70| c| c|c| clsso Al A AlA]A AL ALA A A]A]|A A
CH.COCOCH(CH,),
Isopropy! Alcohol 8
¢ | to| 180 140| 140| 300| 120| 70 | 200/ 70 | 160| A |550| A | A| A | A|A|A | ALA|AlA|A LA AlA]A A
(cH),CHOH 70
Isopropy! Chloride
CHOHEICH, 100|200 ¢ | ¢ c |
Isopropy! Ether c cl12s|u0| c|70| c|c| clss Al A AlALA[AlAlAlAla|AlA]lAalAaln
(CHy),CHOCH(CHy),
IP-3 Fuel 20| ¢|70| c|c|1ss|ss0 Alalalalalalalalalalalalalalala A
IP-4 Fuel 7 140/ 200{ 300 ¢ |70 | ¢ | ¢ | 300|550 Alalalalalalalalalalalalalalala A
IP-5 Fuel 7 140/ 200{ 300 ¢ |70 | ¢ | ¢ | 300|550 Alalalalalalalalalalalalalalala A
I-6 Fuel 200/ ¢ |00 ¢ | c | 100 Alalalalalalalalalalalalalalala A
Kelp Slurry clm|c 100 B|B|B|B|B|B B Bl A|A A |A|A|A
* Ratings are for body material only. ’ ‘



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS | 8
AND 5 w _ 3 o
) w = z |a 5| =
FORMULA | & z | 8| 2238 |E|uglzy2Y ., By 3 E(8ys | » | S| 4| E F| 2l s
S|, ¢ ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
8| 2| &5|a|z|z|E & 2|z 2|78 % 35|58235355|% 3835 5|=2384 8|5|3|2|5 |28
Kerosene c|185| 73| 140 280 | 250| ¢ 140 | C |70 [ 300|550 A | A | A|A | A AlAaLA]|A ALA LA |AlAlA]|70]A
B
Ketchup 7 20| 210|140 o 200 clcle clclec clB|a|alala c
Ketones clc clclaol clclclclc Al Al Aala AlA A Alalalalalala
Kraft Liguors 100/ 185 4| |20 20| 70|70 | 100 clclelelclclc c A A
Lactic Acid 25% 150| 140] 125 | 300 | 70 0|10 700 Al clclclclc|e|c Bl A|A A |A]|A
CH,CHOHCOOH ’
Lactic Acid 80% 150| 73] 125|300| 70 | ¢ | 140 05 alclclclclcels|c Bl A|A A |A]|A A
CH,CHOHCOOH ’
Lard Ol 185| 73 | 140| 280|300| ¢ |140| ¢ | 70 | 185 clclclcle|e|s B A Al B c
Latex 200 70 | 70 100 70 Al A A A A A A
(CHOSi)
Lauric Acid
14 (01, COOH 140| 225 | 300 70 100 clc c A A
Lauryl Chloride 300| 40| 70 200 clc c A A
CyHxCl
Lead Acetate sat'd 185 180 | 140| 280|300 | 210 | 70 | 100|160 | C | 275 clec clclec c A Al A
Pb(C,H0,),#:H,0 !
Lead Chioride 73 | 140| 250| 300| ¢ | 100 00| 70 | 240 A
PhC,
Lead Nitrat
eac itrate satd| | 185|180 | 140| 250 | 300 | 175 | 180 140 | 25| 275| A A A A
Lead Sulfat
PZZO uliate 185 150 | 140| 250 300 | 210 | 180 | 200 | 140 | 225 Alsl B clclec c B B |B
)
Lemon Oil c 250 300 140 100 | 200 clc cle|a|alala
Ligroin 100 C | 70 | 100
Lime Sturty 100 | 100 | 160 | 100 Al A A A Al A
ca0
Lime Sulf
me Sultur 73| 140 210| ¢ | 160|100 | 185 clcelclclalala A A Al A
(CaS)x
Linoleic Acid B
CH,(CH,),HC:CHCH,CH: 140 250 300| ¢ | o | ¢ 140 275 clclelelclclec clcle|s |ala A c
CH(CH,),CO0H 70
Linoleic Oil 140| 230 | 300 70
B
Linseed Ol 100 185 150 | 140) 280 300 | 10 | 180 | 200 | T0 | 250 550 Alalalalalalalalalalalalalalalalala
Liqueurs 140 70 [ 70
Lithium Bromid
L:Br'”m romide 140| 225 | 300 140 200| 550| A
Lithium Chloride
L 250 100| 70 40|550| A | B| BB BB |C B A Al A
Lithium Hydroxide 100 | 70 140 cleclclclala A A AlB
LioH
Lubricating Oil
(ST D) 73| ¢ | 140/ 20| 350| ¢ |180| ¢ | 70 | 150] 550 Alalalalalalalalalalalalalalalalala
Lubricating O 73| ¢ | 140/ 280| 350| ¢ |180| ¢ | 70 | 150] 550 Alalalalalalalalalalalalalalalalala
(ASTM #2)
Lubricating Oil
ST 3 73| ¢ | 140/ 280| 350| ¢ |180| ¢ | 70 | 150] 550 Alalalalalalalalalalalalalala Al A
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE F AT MAX. TEMP °F
CHEMICALS | 8
AND s w _ " 0
w = Z | o =
FORMULA | =& z 2| 8| E(23 |E|uszy38 ., 2|y 38 | ElEuz | 4= |8 LB F| 28
Q 1) ul 8l =| 2| 2| 2|58 «w| 222828 9| |Ezad = |35 % sl | &2 d L] 5| &
5|1 8| 28| ol QIS|E| 23|82 (2% W 2128328388 =|85%Y 2/28gu| 9|y | 2/8| &2 38
O|l <| o|lala|ld|lr|lu|o|xT|zZz|20 a| O |o2|snIngao| o |BdECH & |Z8|%¢%| &S| | 2| o T| T| O
Ludox
S, cleclclc|alala A A Al A
Magnesium Carbonat
Mggges'”m arbonate 140|280 | 225 | 170 | 140 | 140 | 140 | 210 | 275 B | B BB |8 B A|A |A |A|A
2
Magnesium Chloride
Vo sard| | 185|180 | 140|280 | 400 | 170|180 | 200|160 |170 |275 | A | A | A |B | B |C |¢C | ¢ clclclc |8 |a A A
2
Magnesium Citrate
VGO0 110 140 250 | 300 | 175 | 180 225
Magnesium Fluorid
agnesium rluoriae 140 200 A c ¢ B
MgF,
Magnesium Oxide
140 | 140 160 Al A A A A
Mgo
Magnesium Sulfate
185 | 180 | 140| 280 | 300 | 175|180 | 140 |160 | 200|550 | A | A | A | A [ A | A A [ A |A [ A | A|A A [A A |A|A A
MgSO#TH,0
Maleic Acid sat'd 185 | 180 | 140|250 | 250 | 70 | ¢ ¢ |aoolssola|clc|elclclc]c clelals|ale A B
HOOCCH:CHCOOH atd.
Maleic Acid
CO0CHCHCH(OH)COOH 185 | 150 | 140|250 | 250 | ¢ |100 | 70 | 70 | 200 B | B clcilec ClAala|a|ala A
Manganese Sulfate
150 | 140| 250 | 300 | 175 | 140 | 180 [160 | 225|225 | A | A | A | A clc s c A Al A
MnSO,+4H,0
Mercuric Chlorid
ng;”r'c orice 140 | 180 | 140| 250 | 300 | 210 | 140 | 140 140 | 185|550 | A [ ¢ | c|lc |c|c|c|clc |c|clc |c |8 ¢ Alc e
2
Mercuric Cyanide
Satd. 140|250 | 300 | 70 | 70 |140| 70 | 70 | 275 clclciclclc|ec c A A lc c
Hg(CN),
Mercuric Sulfat
ereuric sullate Sat'd 140|230 |300| 70 | 70 7 Alclclcelc c
HgSO,
Mercurous Nitrate
sat'd. 140|230 |300| 70 | ¢ clwlas|alclclclclclc]c clalalalalc c
HgNO,»2H,0
Mercury
o 185 | 150 | 140| 275 | 300 | 210|140 | 140 |140 | 185|550 | A [ Cc | clc | c | A | A | A Al AlA A A]B A c
Methane
o c 140|275 | 300 | ¢ |180 | 70 | 70 | 185 | 550 Al AlA A A lalalaalalalalalalalalala
,
Methanol
(Methyl Alcohol) ¢ | c |180) 140|280 300 | 140|140 | 140|140 | ¢ |50 | A | A | Al A A | A A A A A A|A A A A |A]A |A]|A
CH,OH
Methoxyethyl Oleate 1
CH,0CH,CH,(00CC Hs),
Methyl Acetate wolao| ® ¢ |clc|c|so B | B B |8 |8 B | B A Al A A
CH,CO,CH, 0
Methyl Acet
eyl Acetane c| | clec clalalalalalalalalalalalalalala A
CHO
Methyl Acrylate Tech. 100 | 300 t% clelele c A Al
CHCO,C,H, Pure »
Methyl Ami
ey Amine clclclec 3o 70 | 100 ¢l AlAle A A Alc
CHAH,
Methyl Bromide
clasols00| ¢ |70 | c|c |85 clcle clcls B B |8
CHBr
Methyl Cellosolve
HOCH.CH 00 ¢ | 280 0)c || c Alale BB |8 AlA [A A A]A
Methyl Chloride
o oy | ¢ claso|zs0l c|c|clc | Al Aalciclalalalalalalalalalalalale
3

A



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
- MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS S
AND 5 w _ 3 o
= ) w = Z o | =
FORMULA | & z 2|8/ 8|28 |:|u3z828 ., 29 B 28uE | s |2 4 ElE2 e
S|, Q ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
S| 2|5 a|z|z|E 5|23|z2|2|Z3 Y| 558752 H5|5(323h £33 =2/ 5|2 8|5 £ 28
Methy| Chloroform C C 125200 C | C c|C 70 A A A A A
CH,CCI
Methyl Ethyl Keytone
(MEK) cicjcy|yc|jcflaof7m0(C|C|C|Cl|25 A|]A]AIA|A]A]A|A Al A|A A |A]JA]|ALA A
CH,COCH,
Methyl Formate 100( C c|7 ]| C Al A|A AlA|C A A|A | A A | A A
HCOOCH,
Methyl Isobutyl Carbinol
(CH.),CHCH.CH(CH,)OH 2000 70 | 70 | 70 | 70 | 70
et Isobu Keyone clclc|clclaoo|mlc|clc]|clam|a A ALATAlA]A
(CHy),CHCH,COCH,
Methyl Isopropyl Keytone
CH,COCH(CH,), C|150| C | C c|C C
Methyl Methacrylat
ety ethacrylate 73 125|150 ¢ | ¢ |0|c|cC c
CsHy0,
Methyl Sulfate
731280 70
(CH),S0,
Methylene Bromide climslal clelcle !l
CH,Br,
Methylene Chloridt
etyiene hiorice clc|zolclc|clc|n|c B| B|B B |B | B Ala Al A
CH,C,
Methylene Chlorobromide
CH,CIBr C c|¢C c|cC C A A A A
el ylene fodine ¢ | 200] 250 250
CH,,
Methylsulfuric Acid 10| 125
CH,HSO,
Milk 70 | 170 225 | 400 | 250 | 180 | 200 | 160 | 300 | 550 B B | B B C C C C C|A |A A A C A
B
Mineral Oil 70 | 185| 120 | 140| 280 | 300| C |140 ;% 70 | 300 | 550 A|lA|A|A|A|A|A]|A A A|A |A A|A|A|A A A
Molasses 73 | 140| 150 | 300 | 100 | 150 | 150 | 150 | 185 A|lA|A|A|A|ALA A AlA |A Al A A A
Monochloroacetic Acid
0,
CH,CICOOH 50% 73| 73| 140/ 150|200 C |70 | C | C | 70 AjlCcC|jCcC|C|C|]C|C]|C C c|c |C B B C
Monochlorobenzene Tech.
73 170|200 C|C | C|C |70 C|A|A|A AlA|JA]JA|A]AA|A]A|A A
CHLCI Pure
Monoethanolamine
HOCH.CH,\H, C| C|10| 7|7 | C|C |18 A C B B B B A A B
Morpholine
CHONH 751200| 70 | C c|C C | 275 B B B B B B B |B B B B
Motor Qil 185| 73 | 140 350 C [180 250(550 A| A|A|A|A|A]A|A]|A A A|A |A A|A|A A A
B
Naphtha ;% 73| 73| 140 280|200 C |[140| C | C | 150 | 550 A| A|B A A|A A A A|lA |A A|A|A|A A
B
Naphthalene to claoo|250] ¢ |c | c|c |170]|2m Al AlB AlAlala AlA A [AalAlA]A]A
CyoHg 70
Natural Gas 73 | 140| 280| 300| C |140 | 140 | 140 | 185 550 A|lA|A|A|A]|A|A]|A A|A |A A|A|A|A A A
Nickel Acetate
NI(OOC,H),4H,0 731250300 70 | 70 | C C C
Nickel Ammonium Sulfate
NISO,2(NH)2S0,4H,0 250 140 | 200 | 160 C c|C C C C C A A C C

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE F AT MAX. TEMP °F
CHEMICALS | 8
AND s w _ " 0
= = o =
FORMULA | Z = = 8| E|eg |Eluglzycd., 2|y |z | 2Bus | 4|8 |8 2|2 s
o 9 u| S| = 2| 2| 2|88 «| 2|22/8252 4| % |Ezeg S|SEE | a5 T J|E|
Slg| 8. e 88/ B 58 8385 228523525 /5888 21282, 2112/ 2/ ¢ 2 3¢8
o| X S| &|la|la|l® el x| E|2d 8| 0|6l FhImm| o |nESHh &|z8|Ss| = S| 2| =] H| | 2| 0
Nickel Chloride
i sard| | 185|180 | 140|280 | 406 | 210|180 | 200 160 |210 | 275 | A | ¢ | ¢ | B clclec A A lc A
2
Nickel Nitrate sat'd 140 280 | 400 | 210 | 180 0|25 A | ¢ | ¢ clcilec AlA A A lcC c
Ni(NO;),#6H,0 atc.
Nickel Sulfat
N;goe ullate satd| | 185 | 180 | 140| 280 | 400 | 210 200 | 160 | 300 Alclcl s clcilec A A
)
Nicotine
10| 70 clmnlc B | A A |B
CyoHiN,
Nicotine Acid
OO 140 250 70 140 B | B clcilec Bl B |8 |B A
Nitric Acid
o <10% 73 | 185 | 140 | 140| 175|250 | 70 | ¢ |100| ¢ |185|ss0| A |c|c|clclc|c|c |c BIA |A |A|C clec
3
Nitric Acid
H'Ng”' 30%| ¢ | 150 73 | 140|125 250 | 70 | ¢ |100| ¢ |60|275| ¢ | c|c|c |clc|c|c B | A A clec
3
Nitric Acid
H'Ng”' 40%| ¢ |120) ¢ | 100]125|250| ¢ | ¢ |70|c |1l clc|clclclclclc]c B | A A clec
3
Nitric Acid
H'Ng”' 50%| ¢ | 120 ¢ | 100]125|250| ¢ | ¢ |70|¢c |20l clc|clc|clclcle]|c|c B | A A clec
3
Nitric Acid
o 70%| ¢ [100] ¢ | 73| c 2ol clc | clclw|clclclclclc|c|clc|c clA A B | C
3
Nitric Acid mamingd ¢ | clc|clclmlclclclclclelcelclclelelclclelclc|cla A lc B | C
HNO,sNOX umng
Nitrobenzene
73| c| 7|40 c clclmic|alels AlA A A Al A A
CHNO,
Nitroethane Tech. 10 c c c A
CHCHNO, Pure
Nitrogen Gas
\ 275300| |140 | 100|140 185 550 | A | A | A A | A | A A A A A A|A A A |A|A Al A
2
Nitroglycerin ¢ lws| 0 B | B B | B A AlB
CH,NO,CHNO,CHNO,
Nitroglycol
CH, c 70|70
Nitromethane Tech.
o, b 120 0] c c 275 A
Nitrous Acid
H'Nrg”s “ 10% 73 | 230 | 400 c 100 | 275 clclelclclc|ec BB B |B |C ¢ lc
Ntrous Oxid B
rous xice 7| 73] ¢ |40 c|to|c |70|s0]Al|B]B cle s A Alc A
N0 140
-Oct B
- Jctane 275|400 | ¢ | to 70 550 | A | A|A A A|A|A]A AlA A A lalalala]a
CHiH,, 70
Oleic Acid 185 150 | 140|250 | 250 | 1 [100 | 70 | 0 | 185 |s50| & | B | B | A BB |¢ BIA |A |A|A A A
CHy(CH,).CH(CH,);,CO0H 70 70
Oleum See Sulfuric Acid, Fuming
B
Olive Ol 20 (%0 | |10 | 10|10 150 Al ALA A A A lA A |A A A A A |A]A A
Oxalic Acid
0,
H0Ceo0r s0%| | 185|180 | 140|125 | 300 | 150 | ¢ 100 (100 255| A | c | ¢c|c cleclclclc | alalala A lc
0 G B
Oxyge"(as) 185 | 150 | 140| 260 | 406 | 210 | (0 | 140|140 | 165|275 | A | A | A | A A | A [ A | A A | A [ALA A A A A A |A]|A
2
Ozone
o 140|225 | 300 | 220| ¢ |140| ¢ |185|255| c | Al A A A A A A A A AlA A |A]A]A]|A A]A
3

A



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS [}
AND 5 w _ 3 o
= = () =
FORMULA | & z = 8| 3|g3 Elusizy3y , | Blu |3 8|EBuE | 4|8 .| &2 2 s
2|, 9 ol 5| 9| 3|2/ 5/58|88 x| 2(5285358 2 z|GzeH =255, 23|82 3 5|3 &
8l2|8|a|z|z||a 3 £|2|73 4| 5|5835355|5|3235 8|23/84 8|2 8| 5% 38
Palm Ol 200] 200 ¢ |140] ¢ 70 ¢l ¢ ¢l c A Al oA
E:“?cnrf)AchSOH 10% 73| 180| 140 250| 300| 70| 100| 70| ¢ | 185| 550 B| B|B|A|B|B|B B| B|A|A|A|A A
3 2/14
Palmitic Acid
Ch(CH).C00H 70% 73| 180 73| 250| 300 00| ¢ | c | 185|550 B| B|B|A|B|B|B B| B|A|A|A|A A
3 2/14
Parafin B
i to 140| 20| 250| ¢ | 100 140 | 300/ 550 Al Al A Bl A|A|[B|[B|A|A|A|A|A|A]lA A
360174 70
Peanut Ol c ¢ | 250| 250| ¢ | 100 150 Al A Al A A A A
Pentachlorophenol
t eon ¢l ¢ c 0] ¢clc|c|claso
615
n-Pentane
. c 100| ¢ | 100 70 | 100| 550 Al Al Al Al alalalalalalalalalalalalala
3 2)3’ 3
Peracetic Acid
0,
CH,COOOH 40% [
Perchloric Acid
o 10% 10| 73| 73| 200 250| 70| ¢ | 70| 70| 70| 27| A c A Al oA
4
Perchloric Acid
Hecﬁ% oricAc 0% | 185] 73 125 0|clclclws cfc c B B | A
4
Perchloroethylene
o oeu 2150 2000 ¢|c| cl|c |20 B| B B| 8| B Bl A|A|A|A]A A
rAdl 2
Perphosphate 170| 170| 140 250| 70| 70 70
Phenol
CHOH c| n| 1| ©| s 00c|clclaal c| alalalc clclc clalalalala A
6' 15
Phenylhydrazine B
clws| o] cfclc c
C,HNHNH, LS
Phospate Esters C C | 100 c| C c|C C A Al A
Phosphoric Acid
oo 10% 210| 180| 140| 275| 300| 140| 70 | 200| 140| 200| 550| A | c| c|c|c|c|c|clc |c | B|A|A|A]|C clec
3PV,
Phosphoric Acid
Hs;“””' s0%| | 210| 180| 140 275| 30| 70| ¢ | 200 70 | 200/ 550| A| c| c|c|c|clc|clc|c|BlA | A|A]lC ¢l
3PV,
Phosphoric Acid
oo 85% 73| 180| 140 275 300| 70| ¢ | 200] ¢ | 200|275 A| c| c|c|c|c|c|c|c|c|B|Aa|B|A]|C clec
3PV,
Phosphoric Anhydrid
Pgs" oric Arydrice 7| 73| 73] 200 c A A B
25
Phosphorus (Red) 70| 75| 300 A A
Phosphorus (Yellow) 73 300
Phosphorus Pentoxid
; gSp orus FentoxIce 7| 73| 73] 200 140 c B A A c
25
Phosphorus Trichloride
o ¢ | 200( 300 ¢l clec A A Al oA c
3
Photographic Solutions 185| 150| 140 100| 100 | 185 C A A
Eh;h?é'géﬁ;d 73| 200 ¢ |10 c | 140 550 A| A| A B|B|cC B AlAa|alsB A A
(A 2
Picric Acid
SN0, 0H 10%| ¢ | 40| 170| 170 73 4| ¢ | 70| 70| 140 clclclclclclclclcl|Bla Al c Alc]|c
6 12! 2)3
Pine Oil 70 c| clcls B|B|B Bl A|A|A|A]A
Plating Solutions
(Brase) 185 180| 140| 200 300| 70 100 70

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS e}
AND s w _ " 0
= = o =
FORMULA | = z AEIEAEE Eluslzw2u , | 2w |3 | 8|BuE | 4|8 &2 2 s
o 9 u| S| = 2| 2| 2|88 «| 2|22/8252 4| % |Ezeg S|SEE | a5 T J|E|
Slg| 8. e 88/ B 58 8385 228523525 /5888 21282, 2112/ 2/ ¢ 2 3¢8
S| 2| 8 g|lz|z|El &R 8|23 8| 5|5875<zmm| o |8E3h 5|28|%s =522 65| 2|3
Plating Solutions
. 185 | 180 | 140 200 | 300 | 70 100 | 70
(Cadmium)
Plating Solutions 210 | 180 | 140| 200 | 300 160 A A
(Chrome)
Plating Solutions
210 | 180 | 140| 200 | 300 | 70 160 | 70
(Copper)
Plating Solutions 185180 | 140|  [300| 70 125 | 70
(Gold)
Plating Solutions
210 | 180 | 140| 200 | 300 | 70 | 70 20 |70
(Lead)
Plating Solutions
2Hng 210 | 180 | 140 200 | 300 | 70 70 A c c A A c
(Nickel)
Plating Solutions 185 | 180 | 140 200 | 300 70
(Rhodium)
Plating Solutions
; 185 | 180 | 140| 200 | 300 | 70 20 |70 A A A
(Silver)
Plating Solutions 210 | 180 | 140| 200 | 300 | 100 140 A|A
(Tin)
Plating Solutions 185 | 180 | 1401 200 | 300 | 70 70 B
(Zinc)
Polysulfide Liquor 300 70 |70 | 70|70 | 100 clclclc|s|B B B B | B c
Polyvinyl Acetate
275|350 | 70 |70 | 70 | 70 | 70 B| B |B AlAlc Alele | |8 |8
(C;H0,)
Potash See Potassium Carbonate
Potassium Alum
ALK(S0 Y1210 140| 280 | 400 | 210 | 180 | 200 | 160 | 200
Potassium Aluminum 140 280 | 400 | 210 | 180 | 200 | 160 | 200 B c c B |A Al A B | B
Sulphate AIK (H,S0,),
Potassium Amyl Xanthate 3
CH05K
Potassium Bicarbonate
Sat'd. 73 | 170 | 140|200 | 400 | 170 | 70 | 200 |160 | 200 | 275 A A A A
KH,CO,
Potassium Bichromate | ¢ . 140| 230 | 400 | 170 | 180 30| B | A A B B B | A A A
KCr.0,
Potassium Bisulfat
Kagzs'um isullate 140 275 | 400 | 170 | 180 | 140 | 140 | 200 AlB B B clclclc |c A Alc
4
Potassium Bromat
otassium Sromate 180 | 140| 275 | 400 180 | 140 | 140 | 250 ClA A A A A
Kero,
Potassium Bromide
o 180 | 140| 280 | 400 | 170 |180 | 200 |160 | 200|275 | A | B | B | B clclc A Al
Potassium Carhonate
o 70 180 | 140| 280 | 400 | 170 |180 | 200|160 |200 550 | A | B | B | B | B | A | A |A |A | A | A|A |A |A |A |A B
2 3
Potassium Chlorate B
180 | 140| 200 | 400 | 140 | to | 140 [100 | 140 c|s |8 ALA LA |A AlA |A |A A A B
KCI0, (Aqueous) 70
Eg}ass'”mcmonde 185 | 180 | 140 280 | 400 | 210 | 180 | 200 | 160 | 200 B|A |A|B|B|B|B|C|B|B |B|A A/ A|A A
Potassium Chromat
otassium Lhromate 140|280 | 400 | 170 | 140 | 70 | 70 | 200 clalals BB |8 B A A A A
K.Cro,
Potassium Cyanide
o 185 140| 280 | 400 | 140 | 180 | 200 | 160 | 185 clclclc|e|B]|B|B AlA |a A la Alc|c

A



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
- MAX. TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS ]
AND 5 w _ 3 o
= = o =
FORMULA | & z z| 8| 2|¢3 Elusizy3y , | Blu |3 8|EBuE | 4|8 .| &2 2 s
21, ¢ ol sl 3| 82|58 5188 x| 2(55/8835 2| z|6z28 (265, 2|32 2| 2| 5| 3| &
8l2|&|alz|z|H @2 %238 % 5|5B835I55|%5|323h 52384 8/ 5|22 5 2|28
Potassium Dichromate
K.Cr.0 Sat'd. 185 140| 280 | 400 | 170 | 180 | 200 300|275 C B B | C B B C A|A |A A | A
2V VT
Potassium Ethyl Xanthate 1
KS,COC,H;
Potassium Ferricyanide
140| 280 | 400 | 140 | 70 | 200 | 150 | 140 | 550 C C B B C A A | A C
K4Fe(CN),
Potassium Ferrocyananide
K,Fe(CN),s3H,0 140| 280 | 400 | 140 | 70 | 200 | 150 | 140 | 550 B|B|C|C|C|C]|C B |A A A c|C
Potassium Fluorid
e 140| 275 | 400 | 140 | 180 250 A A Al A
Potassium Hydroxide
KOH'”yx' 25%| 140 | 180 | 180 | 140| C (300 |140| B | 140|160 | C |275| A [ C | C | ¢ B|B |B |B ALA A [A]A c
Potassium Hypochlorite C
C |180| C | 140|200 |400| C | to | 70 70 C C C A A C
KClo 70
Potassium lodide
KI 73 250 | 400 | 140 | 100 | 140 | 160 | 180 A B B B | B A A A
Potassium Nitrate
KNO. 140| 280 | 400 | 210 (180 | 140 | 140 | 250 | 275| C A| A|B B B B B | B A|lA |A A A |A|A A
3
Potassium Perborate 170 | 170 | 1401 275 | 400 70 70 A
Potassium Perchlorate 120! 200 2001 120 | ¢ | 130 150
Kclo,
Potassium Permanganate
v 10% 150 | 140| 250 | 400 | 210 | C | 100 | 100 | 140 B | B AlA A AlA |A A|lA A
22 KMnO,
Potassium Permanganate
KMno 25% 150 | 73| 250|400 | 140 | C | 100|100 | 140 B B A|A|A AlA |A A A |A
4
Potassium Persulfate 140 125 | 400 | 210 | ¢ | 200 | 140 | 200
K,S:0
Potassium Sulfate
K-S0 180 | 140| 280 | 200 | 210 | 140 | 140 | 140 | 250 AlA|A| B |B|A]A]A]|A B AlA |A A|lA|A A A
2 4
Potassium Sulfide
Ks 275 | 300 100 70 | 100 | 550 C c|C C C C C |B B |B B B C A C
2!
Potassium Sulfite
K,SO#2H.0 300 | 140 | 70 70 | 200 B B | B C C C A A B
Potassium Tetraborate
K,B,0,48H,0 140| 275 | 400 | 170 | 180 | 140 | 140 | 200 A A A A A A
Potassium Tripolyphosphate
300 70 70 | 100 A B A A |A A A|A C
KSPSOID
B
Ergpane 7 140/ 280 (300 | € |70 | 10170 | 70550 | A | A | A|A|A|A|A|A|A AlA LA AlATA|A]A]A
3''8
Propargyl Alcohol
HC:CCH,OH C 140 | 100| 140 140 140 | C | 140
Propionic Acid c w!l ol A A A
CH,CH,COH
Propyl Acetate B
to
CH,00CCH, 100 | 140 70 C c|C C | 550 A A AlA |A A A |A A
Propyl Alcohol
CH,CH,CH,OH C 140 140 | 350 | 140 | 140 | 140 | 140 550 Al A|A|JA|A|[A|AA AlA |A A|lA|A A A A
n-Propyl Bromide 300 tBO 70 | 70 B B | B B B B A A B
CH,CH,CH,Br 70
Propylene Dichloride o
CH4CCICHCI o ol I ¢ 70 A A

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS e}
AND s w _ " 0
= = o =
FORMULA | = z AEIEAEE Eluslzw3w ., [Bly |z | E|ByE | 8] 18 2|2 ¢
) 1) w| 9| sl 2| 2| 2 |6a «| 2|228258 3| = |EF=ad S |SE S sl 3B &
Slg| 8.2 88328 8380 228523555 /6858 212682, 23|39/ E|& 2 3|8
S| 2| & &|lz| 2| G|l Zz|2|Z23 Y| 5|52 76<H |0 |3€Sh 5|28/%4 2|5 2| 2|5 | 2| 8
Propylene Glycol B B B B A B B B B
pylene Gy 5% ¢ |180|140| ¢ |150|300| 70 |180 | 70 |00 [ 140|550 | A | to | to 0 to to to to | to|to
CH,CHOHCH,0H 70 | 70 70 70 140 70 70 | 70 | 70
Propylene Glycol ?0 tg E) ? {\ ? ?0 ?0 E)
0 0 (0] (0]
L eHoLCOf <25 C | C |10| ¢ |150300| 70 180 | 70 100 |140 550 | A | 1010 to to b to lo|loll
Propylene Oxide
CHOHORO clelwmolnlclclc|c A A A
n-PropyI Nitrate 200|(70]c|clc|c Al A A A A
CHNO,
Pyricine nlclc Blclclelcle B | B B | B |B B | cC|B AlB
N(CH),CH 70
Pyrogallic Acid
73 | 150 | 150 70 70 Al A AlA A ALAlA A alalalnA
CiHy(OH),
Pyrrole cleclclc]c B | B B | B |B B B B | B
CHNH(CH),CH
Quinone
CHO, 100 c c Al A A A A
Rosin 200 70 | 70 | 70 | 100 clec clclc Clala |alala
Salicylaldehyde
CHOHCHO ¢ 125|200 70| 70 70
Salielic Acid 140|200 300|210 | ¢ | 70 | ¢ |185 B | B clclc c A AlB
CH.(OH)(COOH)
Selenic Acid
500, 140 150 20 |70 70
Silicic Acid
S0mmt0 140 400 | 140 | 100 | 140 | 140 | 200
Silicone Oil 150 | 150 | 73 | 250 | 350 | 140 [140 |140| 70 | 185|550 | A | A | A | A [ A [ A [ A [ A A [A|AlA A [A]A]A]A |A]A
Silver Chlorid A
vernoride Alclclelcelclce]c clclc |c |to]a c
AgCl 70
» - A A
Silver Cyanide 185 140|280 | 350 | 140 | C 70 | 140 clelcleclcelc|c c to to | A ¢
AgON 100 70
Silver Nitrate
agh0 70 | 185 | 180 | 140|280 | 350 | 210 | 140 | 200|160 | 250 550 | A | ¢ | c|c |c|c|¢c |¢ c B |A Alc c
3
Silver Sulfate 70 140 250 | 350 | 170 | 140 200 A
Ag,S0,
Soaps 70 | 185 | 73 | 140 400 | 210 | 180 | 140 | 140 | 250 | 550 B|B|A B |8 |8 B A|A |A |A|B A
Sodium Acetat
odlum Acetate satd| | 185|180 | 140|280 {400 [170| ¢ | 70 ¢ |2 Al ale BB |C B |B|A Al A A
NaCH.0,
Sodium Alum
ANA(SO Y1240 140 280 170 | 180 | 140 | 140 | 210 c c
Sodium Aluminate
Sat'd. 300 | 200 | 180 | 140 | 140 | 200 | 275 clcle B |B |A B A Al A A
NaAlO,
Sodium Benzoate
CHCO0N 140 | 170 | 140 280 | 300 | 210 | 140 200 | 550 A
Sodium Bicarbonate
ot 70 | 185 | 180 | 140 280 | 400 | 250 |180 | 200 |160 | 300 | 550 Alale B |alalc ALAala |A |alalalnA A
3
Sodium Bichromat
OOIUMBICNTOMAtE 1 cavq| | 140 | 140 | 140| 250 | 400 | 140 | 240 | 70 | 70 200 |275| ¢ | ¢ | ¢ ALA [A |a]A
Na,Cr,0s2H,0
;gi'ggq Bisulfate 70 180 | 140 280 200 | 180 | 100 | 140 | 250 clelclclclclc c|Bla Al A c
4

A

NIBCO INC. World Headquarters 1516 Middlebury St= P.O. Box 1167« Elkhart, IN 46515—116L



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS [}
AND 5 w _ 3 o
22 ) w = z |a 5| =
FORMULA | & z 2|8/ 8|28 |:|u3z828 ., 29 B 28uE | s |2 4 ElE2 e
S|, Q ol &5l 3| B2 F|5/82 x| 2|55/8535 2|z Gzed =358, 2 2|82 25|34
S| 2/ 5 g/ 2| z|¥ &2 £|2|28 % 5|538735I55|5|2235 (=383 8| 5|2 2|5 £ 28
Sodium Bisulfite 185 | 180 | 140 280 | 400 | 200 | 180 | 200 | 140 | 250 | 550 B | B clclc c A AlcC A
NaHSO,
Sodium Borate (8
odium Borate (Borax) | 7 300|240 70 | 100 [100 | 140|550 | A | A | A B |8 Bl A|A A A A
NaB,0,+10H,0
Sodium Bromide
B sard| | 180|180 140| 280|300 210| 70 70 |20 25| A | 8| B clclec c A Al A
Sodium Carbonate
Na(lll(J) 70 | 185| 180 | 140| 280 | 400 | 140 | 140 | 140 | 240 | 300 | 550 Al AlB B |AA|A|A]A Afa|Aa]la]B A c
2 3
» B |B B
Sodium Chlorate Sat'd. 180| 73| 250|350 | to | to to | 100 Al AlcC B |8 |8 B|B|A A |A]cC
NaClO, 140 70 140
Sodium Chloride
el 210 | 180 | 140 280 | 350 | 140 | 140 | 100 | 160 | 200 B|A|A|A|B|B|B|B|C|A|BI|B|B|B|A|A/|A]A
Sodium Chlorit
odum Lniorite 25% 7 clas0l200] ¢ | c |0 c c
Naclo,
Sodium Chromate 200 20|70 70 | 70 clala B |8 |8 B A|A |A |A]A
Na,Cr0,+10H,0
Sodium Cyanide
S 185 | 180 | 140 280 | 350 | 140 | 140 | 140 | 140 | 140 00 25 clclclc|al|alala Afa|adla]a c
Sodium Dichromate | 185 | 180 | 140| 200 | 300 | 140| ¢ | 200 ¢ | 200 cleclclec B |8 |8 A Al B
Na,Cr,0,+2H,0
Sodium Ferricyanide o ., 140 | 140 | 100| 275 | 350 | 140 | 70 140 clec clec A A
NagFe(CN)+H,0 arc.
Sodium Ferrocyani
yanide ,
Nafeeno |0 |18 140| 275 | 350 | 140 | 70 140 A Al A
Sodium Fluorid
NZF'”m vorice 140| 185 | 140| 280 | 350 | 140 | 70 | 140 | 70 | 140|275 A | A | A | B clclec A Al A
zgg‘:mHVdmx'de <10%) 140 | 210 | 180 | 140| 100 | 400 | 180 | 140 | 200 [160 | C |275| A | A A Al A B|A|A |A|A|A|A|A]|C
Sodium Hydroxide
NaoH 30%| 70 | 210 | 180 | 140| C | 350 | 140|100 | 140|160 | C | 275| A | A B B | B B A|A |A |A]A c
(Caustic Soda)
Sodium Hydroxide
NaOHy 50%| 70 | 210 | 180 | 140| C | 350 | 140| C | 140|160 | C |2755| A | B | c|c |c B |B |B |B |B | A|A |A |A|A c|B
zgg':mHydmx'de 70%| ¢ | 140|180 | 140| ¢ |350| 70 | ¢ | 100|100 | € Alclclclc|B B BB |[B|A|A|A|A]A c |8
Sodium Hypochlorite B
5% | ¢ |185| to | 73| 275(350| 70 | ¢ |150| ¢ |185] ¢ clecleclclclclclclclcla Al A Alc]c
NaOCl5H,0 100
Sodium Hypochlorite B
UM YOO | ¢ | 185] ¢ | 73| to|3s0| ¢ | ¢ |150| ¢ |w0] ¢ clclclclclclclclclcla Al A Alc]c
NaOCl*5H,0 200
Sodium lodid
odium fodlde 275 140 | 160 A
Nal
Sodium Metaphosphate 7 280 70|70 | 70 70 Alclclc clclc A Al B
(NaPO,)n
Sodium Nitrate
o sa'd| | 185|180| 140|280 | 400| 210|140 | 140|140 | 225|275 A | A | A | B | B | A | A | A |A | A | A|A |A | A|A B |A B
3
Sodium Nitrite
tum 140| 280 | 400 | 170 | ¢ | 140 | 140 | 200 Al A B |8 |8 A Al A
NaNo,
Sodium Palmitate
0,
CHy(CH;),,COONa % 250 | 350
Sodium Perborate
B0 30 73| 140 30| 70|70 | 7070|7025 A]cC|c B |8 |8 AlA A |A]A A

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX.TEMPERATURE F AT MAX. TEMP °F
CHEMICALS e}
AND s w _ " 0
= = o =
FORMULA | 2 = = 8| E|eg |Eluglzycd., 2|y |z | 2Bus | 4|8 |8 2|2 s
Q o ul S|l =|<| 2| 2|38 «x|a|2282=2 3| x> |E=ad S|IEH sl ||| B | a
518 2|l Q| S|E| 2|38/ 2(2% 8|2|282829 25|95z 2|88|gs| | x| 28| E| 2] 2|8
ol <| ol a&la|la|lH| b|la|xz|z|dd a| o |o|Fma<dgo| o |dESH &|Z28|%06| & S| | =| 6| | | o
Sodium Perchlorate B
170 170 140 250 | 350 0
NaClO, 70
Sodium Peroxid B
oclum Feroxide 140|200 | 250 | 140 | to | 200 | 70 | 185 clcleleclclclc]c ALA [A |a]A B B
Na,0, 70
Sodium Phosphate
ot p Acid 180 280 | 400 | 170 | 140 | 200 | 240 | 200|550 | A | B | B |B |B [B |B |[B |A | B | A A |A |A|B A B
2! 4
;gi“;,"gph“phate Aliine] 180 280 | 400 | 170 | 140 | 200|140 | 200|550 | A | B8 | B [B |B |B |B |B |A |B | A|A |A |A |B A B
2! 4
Sodium Phosphate
koo Neuted 180 280 | 400 | 170 | 140 | 200 | 140 | 200|550 | A | B | B |B |B | B |B |B |A | B | A A |A |A |8B A B
2! 4
Sodium Silicat
odlum Sficate 180 280 200 | 140 | 200 | 140 | 200 | 550 clcle AlA A ALAlA A alalalnA
Na2Sio,
Sodium Sulfate
- Satd) 70 | 185 | 150 | 140|280 | 400 | 140 | 140 | 140 140 200|275 | A [ A | A B |B | A [ A [ A |A [ A | A|A A A A |A]|A A
29U,
;gds'umsumde 70 | 185 | 150 | 140|280 | 350 | 140 |180 | 200 | 140 | 200 | 550 clclclcle|B|c |8 |alalalala c
2
Sodium Sulfite
- 70 | 185 | 180 | 140 280 | 350 | 140 | 140 | 140 | 140 | 200 Alalc B |B |8 B |B|A A |A]C A
2 3
Sodium Thiosulphat
odium Thiosuprate 150 | 140|280 | 350 | 200 | 140 | 200 | 160 | 200 | 550 B|B|C clcilec c A Al A A
NaS,0,#5H,0
Sour Crude O 140 280 clc |mn|c |20 c AlA A B | A|A |A |A A |A|A
Soybean Oil 250 | 400 | ¢ |140 | 200 | 70 | 250 Al Aale AlalB A |Aa|Alala]alala
Stannic Chlorid
S:C”I”'° orice 185 140|280 | 350 | 100|240 | 70 | ¢ |200/255| A | c|lclclclclclclc|c|clclc|alc]c c
4
Stannous Chlorid
Snacr}nous S ) 185 140|280 | 350 | 70 |140 | 200 | 160 | 200 aAlclclclelclelelce |c A A lc
2
Starch 140 200 | 300 | 170 | 180 | 200 | 160 | 200 B|B|B|B|B|B|B B | A|A |A |A|A
Steam (Low Pressure) 280 400 ¢ |c | clclciso|alalalalalalalalalalala alalalalalala
Steam (Medium Pressure) 400 C|C | C|C|C A|lA|A|A|A|A|A|A|A]A|A A ]|A B A |B |A
Steam (High Pressure) cjcycycjc|c cjc|jc|c|c|B|A|C|B|AA|A A C A|C|C
Stearic Acid
QH(CH) CO0H 185 | 73 | 140|275 |350 | ¢ 140 | 70 |70 | 100|850 | A | A | A|cC B |c|c|c B |[Cc|A|A|A|A|A A A
Stoddard's Solvent 280 cluo|c|c |5 Al A AlA A A AlAa A A lalA A
Styrene
(CHOHCH 180(350 ¢ |c|c|c |02 B|B | B B |8 |8 B A Al A A
Succinic Acid
oG 00 150 | 140|150 | 200 | 70 | 70 70 Al A AlA A Al AalAa A |AalAalA]lA
Sugar
275 | 350 | 140 | 100 | 140 | 140 | 200 ¢l B | C B | A|A |A |A|A
CGHIZOE
Sulfamic Acid
0,
HSONL 20% 180 | 40| ¢ clclmln]c B|B | B clclec c A A |B A
Sulfate Liquors
i) 7 200 70 | 70 70 clclclcls |a A A Al A c
Sulfite Liquors 6% wo| |as0|w0|70 | 70|70 |40 c |8 A A
Sulfur
. ¢ | 140 250 | 350 ¢ |70|7 20|25 Alc|clclc|s|B|c|B|B|B]|A Al A Alc e
Sulfur Chloride
o c| |mlso|clc|n|c|w alclcliclelclclclclclclelc e c]c clec
V2

A



Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
- MAX. TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS [}
AND 5 w _ 3 o
22 ) w = z | a 5| =
FORMULA | = z 2|8/ 8|28 |:|u3z828 ., 29 B 28uE | s |2 4 ElE2 e
= I I ol 83| 8| 2|8 5188 x| %|52/85355 % 26528 2268, 2|5/ 2| 2|5 5| ¢
S| 2| 5| &zl g2z 2|73 L 5|58752H5|5|2323h 8|z3/83] #| 5|28 5| 2| 2|8
Sulfur Dioxide
© Dry ¢ | 73| 140 175|350| 70 | ¢ |200| ¢ |200|550| A | A|B|A|A|A|A]|A ALAlA A lAalAalala]Aaln
2
Sulfur Dioxid
Sgur loxice Wet c| 73| 713|150 40| ¢ | 200 140 Alclels|c clalc |ala AlB|c
2
Sulfur Trioxide
© 40| ¢ 00c|clc | 0 ¢|e¢ c cle |8 |a]n A c
3
Sulfuric Acid Up to
uuneAa 100 | 210 | 180 | 140| 250 | 250 | 140 | ¢ | 100 | 100 | 250 Alclclelcelclclcleclclclal|alalcla c
H,50, 30%
ﬁ”gg””c'd 50%| 70 | 210 | 150 | 140|250 | 250 | 70 140 |150| ¢ |250| ¢ | Al c|c|c |c|c|c|clc |c|c|alc |AalAalc]|a c
29U,
Sulfuric Acid
h s 60%| ¢ | 210|150 | 140|250 [250| ¢ | ¢ |1s0|c |20 c|Aa|c|clclc|clclc|c|clcle | |alBlc|alc]c
29U,
Sulfuric Acid
s 70%| ¢ | 210|120 | 140|200 200| ¢ | ¢ |150| ¢ |200| ¢ [2:2] ¢ | c|c|c|c|c|c|c|clc|B|c|Aalclc|alc]c
29U,
Sulfuric Acid
s 80%| ¢ |180| 73 | 140/ 200|200| ¢ | ¢ |1s0| ¢ |w0| c 22| ¢ | clclc|clclc|c clcleclc|alclclalc]c
29U,
Sulfuric Acid
h s 90%| ¢ |150| ¢ | 200/ 200(200] ¢ | ¢ | 70| ¢c |wo| claz|c|clclc|c|clc|c|clclc|clalclclalc]ec
29U,
Sulfuric Acid
s 93%| ¢ | 140| ¢ | 200]200(200] ¢ | ¢ | 70| ¢c |w0| c |0 c|clclc|c|clc|c|clclc|c|B|c|c|alc]c
29U,
Sulfuric Acid
s 9a%| ¢ | 140| ¢ | 200/ 150|200] ¢ | ¢ | c|c |wo|clwo|c|clclc|clclclelclclelc|Blclclalc]c
29U,
Sulfuric Acid B
o5%| ¢ |135| ¢ | 100[150]200| ¢ | ¢ | ¢ |c 10| c|to]c|c|lclc|clclclc|clcleclc|Blc|c|alc]c
H,50, 160
Sulfuric Acid
h s 96%| ¢ |130| ¢ | 200/ 150(200] ¢ | ¢ | c|c|wolc|c|c|clclc|clclc|c|clclc|c|B|clc|B|c]c
29U,
Sulfuric Acid
s 98%| ¢ |125| ¢ | ¢|1s0f200] ¢ |c |clc|wolc|c|c|clclc|c|clclc|clclclc|B|clc|B|c]c
29U,
Sulfuric Acid gl ¢ | c|c|clclaw|clclclclclclcelclclelclclelcelclc|clslc|Blc]|c ¢clec
*H,50,0y50, umrg
Sulfurous Acid
h s satd| C | 180|140 | 140| 210|350 | 75 50| c |wolais| Al clclclcelclclclclc|Blalalalalc|a c
2 3
Surfactant B
uriactants ¢l clwo| ¢ to
Non-lonic 125
B
Tall Oil 140|280 | 50| € 140 | C | 10| 70 B|B|B BB |B B|A|A (A |A]B A
Tannic Acid
10%| ¢ | 185 | 180 | 140| 225 | 250 | 70 | 100 | 200 | 100 | 100 Al A BB |C[B|B |B|A|A|A|A A
C76H52046
Tanning Liquors 185 140 70 | 70 | 70 | 200 Al A B A A A
Tar 250|250 ¢ | ¢ | 70|70 |185] 275 Al AlAalalAalalala lalalalalala A LA A
Tartaric Acid 150 | 140 250|250 | ¢ |70 |200|70 |70 |25 A | A | AlCc |c|c|clc|c c|AalalalAln A B
HOOC(CHOH),COOH
Terpineol
e AoOH ¢ clmolclc
Tetrachloroethane
CHOLCHC, 250(400] ¢ |c|clc | A A
Tetrachloroethylene c sl ¢ | ¢ clelm
c,ccal,
Tetraethyl Lead 73 280(350| ¢ |70 | ¢ 70 | 275 Al A B | B A A A
PB(CH),

NIBCO
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Chemical Resistance Guide for Valves and Fittings

PLASTICSAT SEAL MATERIALS METALS
- MAX. TEMPERATURE °F AT MAX. TEMP °F
CHEMICALS S
AND 5 w - " o
= = o =
FORMULA | 2 z =8| 8oz |Eluzlzyuzy ., Bl |3, 8 Buz | 4|8, 83 2w
s 9 u| S| s| 2| 2| E|858 «| 2|228252 3| > |Exagd S|SE8E | sla|ad|Z| 3| E| 5 &
2lg| g ool 8B Bl5 £/8/38 5 5|285232% 55558 21258428/ 7/3/28|& % 3|8
S| 2| 8 g|lz|z|El &R x| 8|23 8| 5 |5855zam| 0 |3E3H 5|28|%4 = 5|22 65| 2|3
Tetrahydrofuran cle cle cle cle P -
CHO
Tetralin
00| ¢ | ¢ clc
CIOHIZ
Tetra Sodium
Pyrophosphate 140 A
NaP,0,10H,0
Thionyl Chloride c c c 275 | A
socl,
Thread Cutting Oils 73| 200 (350 | ¢ | 70 70 A ALA A AlA |A |A ALA A
Titanium Tetrachlorid
anium etrachioride ¢ | 150 c clc |ws a5 Alc|c c B B | B
Ticl,
Toluene (Toluol
oluene (Toluol clclc| clus|aolc clc |70 Al ALA AlAlA]A]|A AlA A A lalalala]a
Ch,CHs
Tomato Juice 180 200|350 | 200 ¢ | ¢ | 70 | 200 B clc|s A LA A A A
Transformer Ol 120| 140 30| ¢ |140 C |u0|550] A | A Al A A LA A A A LA
Transformer Qil
b 30| ¢ 140 ¢ | c 550 | A | A Al A A LA A la A | A
Tributyl Citrate 3
C13H3207
Tributyl Phosphate
clmlaoln|clclc|c B| B |B ALA A B | A AlA
(C;Hg);PO,
Trichloroacetic Acid B
to
coLooon 150 | 140|125 200 | 70 | To | 70 | 70 | € Alelc clclc c |8 B
Trichloroethylene
clc|c|claso|aoo| clc|clc|ws|as|a|alalalals]|s]|s AlAa |a A lalalalala
CHICCl,
Triethanolamine 70 73| 125 70|70 |150| 70 | ¢ | 275 clec cleclclc cla AlA
(HOCH.CHN
Triethylamine
140/ 125 140 70 | 200 Al A A
(CHa)N
Trimethylpropane
CHOMCH, 7 180 | 200 | 160 | 300
Trisodium Phosphate
NPOAIZA0 70 | 185 | 185 140|280 350 | 70 | 70 |185| 70 |185 550 | A | ¢ | € B | B A A LA A lA
Tung Ol ¢ |100 | 100 | 100 | 100 B| B |B B | B |B BlA |A |A]A A
Turpentine 73| ¢ | 140 280 cl7 | c|c |50]|s50 AlAalalalala]a ] a AlAa la A lalalalala
Urea
185 | 180 | 140| 250 210 | 140 | 140 | 140 | 185 | 550 B | B clcle Alale |c c
CO(NH),
Urine 180 | 140 400 | 210 | 140 | 140 | 140 | 70 clclc AlAa |a A la
Varish 250|350 | ¢ | 70 ¢ |70 Alalelslc]clc BlA |A |A]A A A
Vaseli
aseline 50| ¢ 300| ¢ |10 | 70 |140 | 70 | 550 AlA A AlA A A A ]|AlA
(Petroleum Jelly)
Vegetable Oil c|clwo| c|2ms|30| c|70| 70|70 |20]550 Al A Al A AlA |A A A lA A
Vinegar 73 | 180 | 180 | 140|225 [300 |180| ¢ |200| 70 | ¢ | 550 clelelclclce e AlA |A A la A lc B
Vinyl Acetate
CH000CHCH, c| claso|ss0| 70|70 clc|cl|as B | B B |B |B A A B
n’ger‘Ac'dee 185 140| 230 | 400 | 200 | 180 | 180 | 160 alclclcelcelclcelele|clalalalalelele |clec
2

A
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Chemical Resistance Guide for Valves and Fittings

PLASTICS AT SEAL MATERIALS METALS
_ | MAX TEMPERATURE AT MAX. TEMP °F
CHEMICALS ) >
AND z w - - 2 e gl
FORMULA | = z =13 8|z |Eluglzy3y ., Blulz | 2BuE |, |8 el d 2e
S|, Q ol 8| 9| 3|2/ 5/5|88 x| 2|628838 2 z|Gz2@ =355, 23|82 3 5|2 &
8l2|&8|a|z|z|E |2 £|2(38 4| 5|58253FF 5|5 |35k 82384 8/ 52|85 2|38
Water, Deionized
io 70| 210| 180| 140 280| 400| 200] 70 160 Al Blelclclc|clec clBla|alala Al AlA
2
Water, Distilled
Hzer"s'e 70| 210| 180 140| 280| 400 250| 180 | 200| 160 Al alalelslclclclBlc|alalalalals|alala
2
Water, Potabl
ngroae 70| 210| 180 140| 280| 400 250| 180 | 200| 160 550 A| A| Al A|A|B | B|B|A|B|A|lA|A|A|A|AlA|B]|A
2
:Vf)te"sa" 70| 210| 180 140 280| 400 250| 180 | 200| 160 Al Blelelclclclcle c|B|alalalals|alcls
2
Water, Sea
‘o 70| 210| 73| 140 280| 400 250| 180 | 200| 160 Al Blelelclclclcle c|B|BlAalalalc|lalcls
2
Water, Soft
Hze"o 70 200| 400| 250| 180 | 200| 160 Al alalalBlclc|BlB c|Aalalalalalalalala
2
Water, Wast
ngrase 70| 185| 180) 140 230| 400/ 200 70 AlB|lB|B|B|B|B|B|B|B|B|A Al A AlB|B
2
Whiskey 185| 150| 140| 200| 350| 200| 140| 140| 140 | 140 clcles clclec clB|a Al A A A
White Liquor 185 140 230 140/ 140 140 550 clclc clclec c A Al A
Wine 185| 150| 140| 200| 350| 170| 140 | 140| 140 | 140| 550 ¢l ¢ clclec clB|a Al A
Xylene (Xylol) clclcl claof3so] clc|clclmolams| Al al alalalalalalalalalalalalalalalala
CsH(CHy),
Zinc Acetate 250 180 70 | 70| 160 70 clclclcelelclec c A Al oA
Zn(CH0,)2H,0
Zinc Cabonate 100| 100 275 B| B B Al
2000,
Zinc Chlorid
zlnncc| orice 185| 180| 140| 280| 400| 180| 70 | 200| 160 | 200| 275| A | c | ¢ | ¢ clcle clcle|B|ala
2
Zinc Nitrate
06140 140 280 180| 40| 200 200 275 A Alala
Zinc Sulfate
185| 180| 140| 280| 400| 180| 140 200| 140 | 200| 275| A | c | c| B clclclelclalalalala A A
2080, TH,0
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