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Flowserve Corporation has been a producer of non-metallic equipment for the
handling of corrosive chemicals for over thirty-five years beginning with the introduc-
tion of a cast epoxy formulation, DURCON®6. The plastic line has expanded over
the years to include PTFE, PFA, and UHMWPE lined equipment, as well as the
structural composite materials DURCON 730 and Polycrete. Additionally, many cor-
rosion resistant elastomeric materials, like FKM, CSM, and EPDM, are used in
Flowserve’s products.

The corrosion chart in this bulletin is intended to be a guide for the selection of
the proper corrosion resistant, non-metallic material(s) for a given application. The
ratings may be used as a guide for material selection but should not be considered
a guarantee or blanket recommendation. The ratings are the compilation of exten-
sive laboratory tests, field tests, operating experience, and best judgment. Many
factors must be considered when selecting a non-metallic material for a corrosive
service. These include: concentration of chemicals present; harmful contaminants;
velocity; solids in suspension; type of equipment; continuous or intermittent opera-
tion; maximum, minimum, and normal operating temperature; and any other
peculiarities characteristic of the solution.

Non-Metallics

Designation Symbol Description %ﬁbﬁt‘ﬂfg
PTFE PTFE Tetrafluoroethylene polymer 400°F (204°C)
PFA PFA Perfluoroalkoxy polymer 400°F (204°C)
FEP FEP Fluorinated ethylene propylene 300°F (149°C)
ETFE ETFE Ethylene/tetrafluoroethylene copolymer 300°F (149°C)
DURCON 6 DU6 Silica filled epoxy 215°F (102°C)
730 D730 Glass fiber reinforced epoxy 225°F (107°C)
UHMWPE UHMWPE Ultra high molecular weight polyethylene 200°F (93°C)
PP PP Polypropylene 185°F (85°C)
PSZ DIPZ Partially stabilized zirconia 662°F (350°C)
Polycrete PCVE Silica filled epoxy vinyl ester 225°F (107°C)
Viton** FKM Vinylidene fluoride hexafluoropropylene 275°F (135°C)
Hypalon** CSM Chlorosulfonated polyethylene 275°F (135°C)
EPDM EPDM Ethylene propylenediene 275°F (135°C)

*Consult Durco bulletins for temperature limits of specific products.
**Viton and Hypalon are registered trademarks of E.l. DuPont de Nemours and Company.

Nominal Mechanical and
Physical Properties
at 73°F (23°C)

Coefficient of
Specific Flexural Flexural Tensile Ultimate | Linear Thermal
Designation Gravity Strength Modulus Strength | Elongation Expansion
% cm/cm/°C
psi |MPa|psix105MPax102| psi |MPa x 105
PTFE 2.18 - - 0.70 4.8 4,000| 28 300 12.6 (21-60°C)
PFA 2.15 - - 1.00 6.9 4,000 28 300 12.06 (21-100°C)
FEP 2.16 - - 0.90 6.2 3,000 21 290 8.9 (23-75°C)
ETFE 1.70 8,000| 56 | 1.70 1.7 6,000 42 | 150-300 13 (0-100°C)
DURCON 6 1.98 | 20,000| 138 | 20.0 138 [13,000{ 90 - 3.6 (23-177°C)
730 1.90 | 24,000 165| 22.0 152 - - - -
UHMWPE 0.94 - - 1.00 6.9 5,000, 34 350 18-21.6 (-18-100°C)
PP 0.91 7,614|525| 1.95 13.5 3,626 25 15 9 (21-60°C)
PSZ 5.74 |115,000| 790 - - 65,000] 450 - 1.02 (25-400°C)
Polycrete 2.09 - - - - - - - -
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é&i‘gﬁghyde AP AP 10 1A A*  NR 10 NR NR NR Al
Acetate Solvents AP AP 10° AP A®  NR AP - NR NR 10°
é&i‘&%’ﬁ AE AE AP AIE 06 09 AP 05+ NR 08 03
?gﬁl‘gé)”:gd”de 10 10 10° {08 10 10 10° NR NR Al NR
é(liiitgg%Hs 10* 108 10*  10A 10* AP 10" NR NR NR A
ﬁ:gl‘;inum Chloride NEAIE AP AP A AIC AP AP AP AR AI°
ﬁ:t‘ng;;’Sm Nitrate AE AIE AP AP -  AIE - AP AP AR A
ﬁt‘ggrﬁ“ Sulfate NEAE AP AP AIEAIC 06 AP A AP AP
Qm:mia — Anhydrous 10 10E 10 10° 10 A - - NR NR AP
Qmmo':r;ium Bifluoride AE  AIE NR NR _ 10¢ - 106 AIB _ Al
?N“;T)ﬂ“c“& qasz)ltceogNHg AE AE AP - AB A - AI° AP NR A
mﬁ’”‘“m Chloride AEAE AP AP AEAIC AP AR AP AR AIC
m:;onium Fluoride ANE AE NR NR 028 AC - AC  AEF - AP
QE%OQ‘“m Hydroxide AIEAIE 03 NR AP AI° AP 03 AR AI° AP
mm%‘l“m Nitrate AP AIP 020 AP A AIE AP AP A AR AIC
?N”;T)Z”;I“F%fgfiﬁ:‘fﬁipm AEAIE AE AP - 10° AP AP AIC AR A
?NHLT):QST Sulfate AEAIE AP AP 048 A AP AP AIC AP AI°
Aniline Dyes AlE AP - NR  10° 108 AP NR - 100 10°

Aniline Hydrochloride
CSH5NH2 M HCl

Antimony Trichloride
SbCl,

Arsenic Acid
(H3AsOy) « HO

Barium Chloride

AlP 18 NR NR NR NR AlP AllP NR NR NR

AP AP 10° AP 1A 108 108 AlP = 108 = 10A

10° 108 108 108 108 10° AlP Al 10° 10° 10°

AlE - AIF Allc AlP Al Allc AlP AlPP AlP AllA All°

BaC|2
Barium Sulfate
AlE AlE AllP AllP Al 10% AllP AllP AllP Al All€
BaSO,
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max. (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max. (75°C) + = Blue or Red Polybase
may be suitable
Examples: 0- 48 From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
All° All concentrations to 212°F (100°C) are acceptable.

10 10° Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).
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Sodium Bisulfate AE  AIE 100 AllP AllE 10¢ AlIP AllP Al All€ Al

NaHSO,
Sodium Bisulfite £ £ B b B c b) D b A c
NaHe0, AEAIE 10° AP AIE 105 AP AP AP AR Al
Sodium Chiorate (pH 27) AE AE 10° AP AIE AIC AP AR AIC  AE AR
NaClO,
Sodum Chioride AE AE AP AP AIC  AIS AP AP AP AE A
Sodium Cyanide £ £ b D _ C _ D c c c
oo AEEAE 10° 10 Al AP A AE Al
Sodium Dichromate E D b) D B _ D D _10A B _10A
Noctr, AEE AP 10°  10° Al AP AR 2100 22 240
Sodium Ferrocyanide E E _ _ B c _ D B A B
NoFalCn AIE Al AE Al AP 108 10F 10
ﬁgﬂi“m Fluoride AE  AIE NR NR AP AIC -  AIC  AEF AR AP
Sodium Hydroxide AE AP 03 NR AIC AIC 06 055+ 04 AE 07
NaOH
Sodium Hypochlorite £ £ _ _ B B D .oC oA o DA
N AIE Al AE 1B AR 0264 020 02 02
Sodium Nitrate £ E b D B c ) D b c c
oo, AEEAIE 10° AP AIE 105 AR AP AP A Al
Sodium Peroxide AIFOAE 05 0% 1A 10° 0 - AP AP AP
NaQOQ
Sodium Phosphate
NayHPO, (dibasic) AE AE NR AP - 105 AP AP AP AR A
NaH,PO, (monobasic)
Sodium Silicate AIE AIE 10°  10°  AIE 105 - AP AP AR AP
2Na,0 * SiO,
Sodium Sulfate £ £ b D B c b) D D A c
NSO, AIEAIE 10° AP AP AIC AP AP AP AR Al
Sodium Sufide AIEAIE 1o AR A AIS AP AP AIC AR AIC
ags
Sodium Sulfite £ £ D b B 8 b) D B A B
NSO, AEAEE 10 AP AR AIE AP AP AE AR Al

Sodium Thiosulfate

E E D D B _ D D _ A A
Na,S,03 * 5HOH All All All All 10 All All 10 10

Sannic Chloride AEAIE AP AP A 105 AP AP AE NR AP
4
Srannous Chloride A AIE 10 AP AP A AP AP 22 20 NR
4
gtHea(”gHAfidCOOH AIEAIE - 10° 105 10° NR AP AP AP NR NR
3 2)16
gulfur AP AP 108 - 108 10~ AP - 108 105 10F
gugll.lr Chloride AIE _ AlIE _ _ NR AllP _ AlE NR NR
212
Squr Dioxide AE AP 10 10° 10° NR AP - - NR -
2

Sulfuric Acid, 0-50%

* E 4B _EB _CB =G E* _ED EE _EE B
H,S0, All All 0-1 0-5 0-5 0-5 0-5* 0-5°+ 05 0-5 1
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L Ear Ketone AIF AP NR NR NR 10* - NR NR NR A
3 2 3
kel Chloride AIEAIE AP AP AP AIE AP AP AP AE AI°
2
“:?II\% Tltrate AEAE 10° 10 A AIC 108 AP AE AR AP
3/2
el Sufate AEAIE 10° AP AP AIS 10° AP AE AIE AI°
4
NG Acid Al 08 18 NR NR NR AP 025+ 05 08 NR
3
Nitric Acid + 3-5% HF AP - NR NR NR NR NR AB+ - - -
’(\‘:itﬁoileonze“e AE AE  NR NR NR NR 10 NR - NR 10°
6'15 2
Oleic Acid

E E D D A A D D D
CHa(CHy)-CH : CH(CHs),COOH All All 10 10 All 10 All All 10 NR NR

Oleum E B * -
H,SO; + SO All All NR NR NR NR All NR NR NR
Oxalic Acid D D D D B B D B EC B E
(HOOC), + 2H,0 All All 10 10 All 10 All All 0-5 All All
Phenol D b b D b b
CeHsOH All All NR All NR 1 All NR All NR NR
Phosphoric Acid AlF AIE 05 05° AE 09 AP AP 6M0° 080 AP
HsPO,
Phthalic Acid £ 5 B _ B A b D _ _ _
CeH4(COOH), All All 5 10 All All
Picric Acid b B A A _ _ b B A B
CeHo(NO,):0H All All 10 10 All NR 1 1 1
E%‘lass'“m Chloride ANE AEE AP AP AE  AIC AP AP AP A A
Eoo‘ass'“m Hydraxide AIE AIE AC 038 AP AIE 05 05 NR AIE A
ptassium lodide NE - - =0t 105 AP A 10° 0% 10°
Potassium Nirate AE AE AP AP AIE  AIC AP AP AP AE AIC
KNO,
Potassium Sulfate AIE  AIE 16,106 AP A 106 AP AP AP AIC A
K>SO,
Propane AIE  AIE 10 108 108 NR - - AB  NR NR
CsHg
Sea Water 10 10E 108 10F  10°  10° 10°  10° AP AIC A
Sodium Acetate £ € b D B c _ D c
NaC,Hs0, All All 10 10 All 10 All NR NR All
Sodium Bicarbonate £ £ D 41nC D B c b D b c c
NaHCO, All All 2° 10 All All 10 All All All All All
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max. (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max. (75°C) + = Blue or Red Polybase
may be suitable
Examples: 0- 48 From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
All° All concentrations to 212°F (100°C) are acceptable.

10 10° Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).
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Benzaldehyde E E B B A _
oo NE AIE 105 10 NR 10 NE NR NR NR
geﬂze”e 10° 40° 10° 10> NR NR 10* NR+ NR NR NR

616

Benzoic Acid E E D ) B D D c
ELCOOH NEAIE - 10°  10° AP NR AP AP A° NR NR
Black Liquor (slurry) - - - = 1 NR AP AP f0° 10° 10°
Boric Acid AIEAIE A AIE AE - 10° AP AP AI° AP AP
HyBO;
Brine, pH 3-7 AE  AIE AP AP AP - AP AP AIE AIE AP
Brine, pH 7-12 ANE AE AP AP AP = AP AP AE AE AP
tromine, dry 1° 10° NR NR NR NR AP - AI° NR NR
gﬁomine, wet AP AP NR NR _ NR AlIP - AlB NR NR
Butane E E B B B - - c A
oHCH,CHACH, NEAIE 10 108 10°  NR AC AP NR
Butyric Acid D o A * _£D B B
oH CHGHLCOOH AP AP NR NR NR AP 10 05> AE NR Al
Calcium Carbonate E E c c B c _ D E A B
Cac0, NE AIE - 10°  10° 18 10 AP AE AR Al
Calcium Chlorate £ I B B B _ _ D B A B
CaiiOu, NEAE AR AE 10 AP AE AR Al
Calcium Chioride NEAE AP AP AEAIC AP AP AE AR AL
CaCl,
Calcium Hydroxide £ £ = £C B B _ D b D c
Caloty NE  AIE 05° 08 AP Al AP AR AR A
Calcium Hypochlorite £ E _ _ B b) c A 2D E
CaloCh, NE AIE - NR AE AP A AR 080 Al
Calcium Nitrate £ E b D B c A D ) A c
CaNODs NEAIE - 10° 0P 0-5°  10°  10* AP AP AR Al
Calcium Sulfate £ £ D D B c Ly D B A c
CasO AEAIE - 10° 0P 10°  10°  0-1* AP A AR Al
8gfzb°” Disulfide AP AP - AP NR NR AP NR AEF NR NR
Carbonic Acid AE  AIE 106 Al AlIB 10¢ AlIP - 10° 10¢ 10¢
H,CO;
8%12’0” Tetrachloride AP AIE NR AP NR NR AP 10° A NR NR
Chlorinated Water AP - - - AM NR AP AP NR NR NR
Chlorine Dioxide ANE AE NR - - NR AP AI° AF NR NR
clo,
g;lorine, Wet - - NR NR NR NR AlP 10° Allr NR NR

Chloroacetic Acid

E D B D 5B E B
CH,CICOOH All All NR NR NR 10 All 0-5 NR All All
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Chlorobenzene AP AR AIE AIB NR NR 10* NR AllP NR NR

CeH:Cl
gmgfl‘)form AP AP NR AP NR NR - NR AP NR NR
3
Srorosufonic Acid AP AR NR NR NR NR 10 NR NR NR AR
2
Chromic Acid AIE AIE NR NR 08 NR AP 0254+ AP 05° NR
3
Citric Acid AlIP AllP AlP Al 10¢ AllS AllP AlIP All* 107 All*
88%8“)’\“”3‘9 AIEAIE 10° AP 10 10 AP AP AP AIC Al
3/2
882%6[’ Sulfate AlE AlE AlIP AllP 108 AllC AlIP AllP Al Al AllC
4
83%?0 Chloride AE AE AP AP AIE AE AP — AP A A
2
Suprous Shioride APCAP - AR AB - AP - - = -
212
8y|c_:|lohexane AlIE AlE 108 108 107 NR — 108 AllP NR NR
6112
%ew;/)l gthef AE AP NR NR NR NR - NR NR NR NR
21'15)2
(E:ﬁyégcgéatﬁ AIE AIC  10¢ 106 104 = 10  NR NR NR AP
3 2115
E”H' 5\'HC°h°' AIEAIE AIF AR AIB 10 100 AE AR AP AP
215
£yl Benzene AP - NR NR NR NR - 10° AF NR NR
el 15%2015
£y Shoride ME AE - - NR NR 10* NR AP NR NR
215
(E:}gy;enci' Déﬁhloﬂde AP AP AP AP NR NR AP NR AP NR NR
2 2
Fatty Acids AIEAIE 10° AP 10°  10® AI° AIP 10® NR NR
Fertic Ghloride NE AE AP AP AP AIC AP AP A AP AI°
3
EZERI%’\I)itrate AIE  AIE 05  10° - 10° AP - AP AIE A
3/3
Ezf?g gl;'fate AIE AIE  10° AP 10°  10° AP AP A AE AP
2 4)3
Eggf“s Chloride AIE  AIE 02> 020 APB NR AP AP AE A A
2
Ferrous Sulfate AlE 10P AllP 108 10¢ AlIP AllP Al AllC Allc
FeSO, }
Egmg'dehyde AE AP 100 AP 058 AE AP AIC AIC AR AP
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max. (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max. (75°C) + = Blue or Red Polybase
may be suitable
Examples: 0- 4® From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
Al All concentrations to 212°F (100°C) are acceptable.

1°10° Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).
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Formic Acid c E oA oA B c D © c D
oo AlC  AIE 026 020 AIE  AC AP NR  AIE Al
Furfural E D c c A A B
B HoGHO AIE AP 10°  10° 10° NR AP NR NR NR Al
Gasoline AE  AIE 108 108 NR NR - 10¢ Allc NR NR
Glycerol (Glycerine) AIEAIE 100 40P AIC 106 AP 10°  AIE AP AI°
C3Hs(OH)3
Heptane D E B B A _ D c A
o (o CH, AP AIE 10° 108 AP NR 1°  AIC  AI®  NR
E;éc:robromm Acid 0-5°  05° 04 0-58 058 056 0-5* 0-5C - 25100 -
Hygrochloric Acid AIFCAIF A AP A NR AP A+ 2048 20,48 2540
HCI Waste Pickle Liquor AP AP A A A NR AP - - = -
(no solids)
Hydrofluaric Acid AIFAR - = 07° 06 NR 025+ 05 AR 05
Hydrofluosilicic Acid AP AP - = AP 05 - 047 AIC AE AP
stIFG
Ezgr:ge” Peroxide AP AE 05 05 AP NR AP 3 AK AP NR
:ycsjrogen Sulfide AE  AE  AIC  AIC 108 AlC - Allc NR  AI*  AIB
2

:Od'”e’ Dry AE AP NR NR NR NR AP 10° AP AIE  10°
Isopropyl Alcohol * B * " B c _ B c D c
R AP AE AP AP 108 10 AE AIC AP Al
Kerosene 10 10F 10° 10¢ NR 10A - 10¢ Allc NR NR
Lactic Acid E D C © B B D D c A c
O CHOHCOOH AIE AP 10° 105 AIE AIE AP AP A AR Al
Lead Acetate

AEE AIE 10° AP AIE AIE AP AP AE NR AP
Pb(C2H30,)2
Magnesium Chloride AE  AE AllP Al AlIB 10¢ AlIP AlP Allc AllS AllC
MgC|2
Magnesium Sulfate AE AIE AP AP AB  AIC AP AP AP A A
MgSO4
Maleic Acid E E B B B B D D B B
0L GCOOH AIE AIE 10° 108 AIE 18 AP 10°  10°  NR 10
Malic Acid E E _ _ B _ b) _ A
COOHOLCH(OHICOOH AE Al 5 Al 10° NR  NR
Manganese Chloride AE AP - AP 10 108 AP AP 10* NR NR
MnCI2
Mercuric Chloride AE A - AP AE 105 AP 10 AP AR AR
HgCl,
Mercuric Nitrate

AEAIE 10 100 100 — AP —  10f  10A  10%
Hg(NOs),

Methyl Alcohol

CH.OH Al Al 108 108 108 10° All* NR NR Al AlP
3
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Sulfuric Acid, 50-100% Al AE NR  57° 510 58 59 575+ 510° 510° NR

H,SO,
Sulfurous Acid AP AP 020 —  1A{0* 106 10° 18 NR AI° NR
H,SO4
Tannic Acid AIE AEE 106 AP 1B 18108 AP AP AIC  AIC A
C76Hs52046
Tartaric Acid AIE  AIE 18,108 10  10® 108 AP AP AI* AP NR
COOH(CHOH),COCH ’
Thionyl Chloride £ B _ _ A _
SOCl, All All NR NR NR NR All NR
Titanium Tetrachloride AE AP 106 - -  NR AP - A NR NR
TiCly
Toluene E D B 8 D A
CeHsCHy 10 10 10 10 NR NR 10 10 NR NR NR
Tributyl Phosphate

AllE Al - - 108 - - 108 NR NR NR
(C4Hg)3PO4
Trichloroethylene AME AE 10° 10° NR NR - NR AP NR NR
CHCI : CCl,
Triethanolamine . _ B B A c _ B c A
(HOCH,CH,)N All 10 10 10 10 10 NR All All
Vinyl Acetate E E B B _ c _ A A
CH,COOCH : CH, All All 10 10 NR 10 All NR All
Xylene

AllE AllP 108 108 NR NR 10°¢ 104 AllB NR NR
CgHy(CHa)2
Zinc Chloride AIE AIE AP AP AE AIC AP 072 AP AP AIC
ZnCl,
Zinc Sulfate AEAIE AP AP AIE AIC AP AP AP AE AL
ZnSO4
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max. (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max. (75°C) + = Blue or Red Polybase

may be suitable
Examples: 0- 48 From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
AllP All concentrations to 212°F (100°C) are acceptable.

1°10° Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).

For further iiiliiinii wiih materials recommendation || the Materials Engineering Department at _ or fax your

request to . You may also e-mail us at (@flowserve.com.
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