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Chemicals Resistance Table
Low Density and High Density Polyethylene

INTRODUCTION
The table inthis document summarizes the data given ina number of chemicalresistance tables
atpresentinuse invarious countries, derivedfrom both practical experience andtestresults.

Source:ISO/TR 7472, 7474;Carlowitz:"Kunststofftabellen-3.Auflage”.

Thetable contains an evaluation of the chemical resistance of a number of fluidsjudged to be
either aggressive or nottowards low and high density polyethylene. This evaluation isbased on
values obtained by immersion of low and high density polyethylene test specimen’s in the
fluid concerned at 20 and 60°C and atmospheric pressure, followed incertain cases by
the determination of tensile characteristics.

A subsequent classification will be established with respect to a restricted number of fluids
deemed to betechnically or commercially more important,using equipment which permitstesting
underpressure and the determination ofthe coefficient of chemicalresistance foreachfluid.
These tests will thus furnish more complete indications on the use of low and high density
polyethylene productsforthetransportofstatedfluids, includingtheiruse under pressure.

SCOPE AND FIELD APPLICATION

Thisdocument establishes a provisionalclassification ofthe chemicalresistance oflowand high
density polyethylene with respectto about 300 fluids. Itisintended to provide general guidelines
onthe possible utilizationoflowand high density polyethylene:

at temperatures up to 20 och 60°C
nthe absence of internal pressure and external mechanical stress
(for example flexural stresses, stresses due to thrust, rolling loads etc).

DEFINITIONS, SYMBOLS AND ABBREVIATIONS
Thecriteriaofclassificationdefinitions,symbolsand abbreviationsadopted inthisdocumentare

as follows:

S=  Satisfactory

The chemical resistance of bw or high density polyethyene exposed to the action of a fluid
Classified as "satisfactoryswhen the results of test are acknowledged to be satisfactory by the
majority ofthe countries participatinginthe evaluation.



L= Limied

The chemical resistance of low or hgh density polethylene exposed to the actbn of a fluid 5
classified as "limited" when the resuls of tests are acknowledged to be "limited" by the majority of
the countries particpating in the evaluation.

Also classified as "limited" are the resistance to the action of chemical fluids for which judgements
S -and "NS" or "L" are pronounced to an equal extent.

NS = Not satisfactory

The chemical resistance of low or high density polyethylene exposed to the action of a fluid is
classified as "notsatisfactoryewhentheresultsoftestsare acknowledgedto be "notsatisfactory"
by the majority of the countries participating inthe evaluation.

Also classified as "not satisfactorys are materials for whichjudgements "L"and "NS" are
pronounced to an equal extent.

Sat.sol Saturatedaqueous solution, prepared at 20°c

Sol Aqueous solution at a concentration higherthan 10%, but not saturated
Oil.sol Dilute aqueous solutionata concentration equal to or lowerthan 10%
Work .sol Aqueous solution havingthe -usual concentrationfor industrial use

Solution concentrations reported in the text are expressed as a percentage by mass.
Theaqueoussolutions of sparingly soluble chemicals are considered,asfar as chemicalaction
towards low or high density polyethylene isconcerned, as saturated solutions.

In general, common chemical names are used in this document.
Thetable ismade as a first guidelinefor user of polyethylene.lfa chemical compound is notto be

found or if there isan uncertainty on the chemical resistance inan application, please contact
Borealisforadviceand proposal ontesting.



Chemical resistance of bw density and high density polyethylene,
not subjected to mechanical stress, to various fluids at 20 and 60°C

Chemical or product

Acetaldehyde

Acetanilide
Acetic acid
Acetic acid

Acetic acid, ghcial

Acett anhydride
Acetone

Acrylnitrile
Acetylsilicacid
Adipc acid

After shave

Aliphatic hydocarbons
Allylacetate

Ally! alcohol

Allyl alcohol
Allyl chloride

Aluminiumchloride
Aluminiumfluoride
Aluminiumhydroxide
Aluminiumnitrate
Aluminiumoxychloride
Al/potassium sulphate
Aluminiumsulphate
Alums
Aminobenzoicacid
Ammona, dry gas
Ammonia,liquid
Ammonia, aqueous
Ammoniumacetate
Ammoniumcarbonate
Ammoniumchloride

Ammoniumfluoride

Ammonium hexafluorosilicate
Ammonium hydrogen carbonate
Ammonium hydroxide
Ammoniumhydroxide

Concentration
100 %

10%

60 %

Greater than 96 %
100 %

100 %

Sat.sol

100 %
96 %

Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sol

100 %
100 %
Dil.sol

Sat.sol
Sat.sol

Sol
Sat.sol
Sat.sol
10%
30 %

LO €

20 60
L NS
S S

S L

L NS
L NS
L NS
S S

S S

S S

NS NS
L Ns
S L

L NS
L NS
S S

S S

S S

S S

S S

S S

S S

S S

S S

S S

L L

S S

S S

S S

S S

S

S S

S S

S S

S S
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Chemical or product

Ammonium metaphosphate

Ammonium nitrate
Ammoniumoxalate
Ammoniumphosphate
Ammonium persuphate
Ammonium sulphate
Ammonium sulphde
Ammoniumthiocyanate
Amyl acetate
Amylalcohol

Amyl chloride

Amyl phthalate

Aniline
Anlinchlbrohydrate
Antimony (l1l) chbride
Antimony (Il) chbride
Antimony trichbride
Apple juice

Aqua regia

Aromaitic hydrocarbons
Arserﬁcacr:%

Asorbicacid

Bariumbromide
Bariumcarbonate
Bariumchloride
Bariumhydroxide
Bariumsulphate
Barium sulphide
Beer
Benzaldehyde
Benzene
Benzoicacid
Benzoytchloride
Benzylalcohol
Benzylsuphonic acid
Bismuthcarbonate
Bitumen

Bleach¥e

Concentration

Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sol

Sat.sol
100 %

100 %
100 %

100%

90 %

Sat.sol

Sol

Sol

HCVHNO3 = 3/1

Sat.sol
10%

Sat.sol
Sat.sol

Sat.sol
Sat.sol
Sat.sol
Sat.sol

100 %
100 %
Sat.sol

10%
Sat.sol

10 %
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HD °C
30 €0
S S
S S
S S
S S
S S
S S
S S
L L
S L
S L
S L
S S
S S
S S
S L
NS NS
§5 §s
S S
S S
S S
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S S
S S
S S
S S
S L
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Chemical or product

Borax

Boric acid

Boron trifluoride
Brake fluid

Brine
Bromine,dry gas

Bromine, liquid
Bromoform
Butandiol
Butandbl
Butandiol
Butane,gas
Butanol

Butter

Butyl acetate

Buyl chbride

Butylene glycol
Butylene glycol
Butylene glycol
Butyraldehyde

Butyric acid

Calciumarsenate
Calciumbenzoate
Calcium bisulphide
Calciumbromate
Calciumbromide
Calciumcarbonate
Calcium chlorate
Calciumchloride
Calciumchromate
Calciumcyanide

Calcium hydrosulphide

Calcium hydroxide

Calciumhypochlorite

Calciumnitrate
Calciumoxide

Calcium perchlorate

Concentration

Sat.sol
Sat.sol

100%

100%
100 %

10%
60 %
100%
100%
100%

100%

10%
60 %
100%

100 %

10%

Sat.sol
Sat.sol
Sat.sol

Sat.sol
40 %

Sol
Sat.sol
Sol
Sat.sol
Sat.sol

1%
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Chemical or product

Calciumpennanganate

Calciumpersulphate

Calciumsulphate
Cakium subhide
Camphor oil

Carbondioxide,drygas

Carbon a@xide, wet
Carbon disulphide
Carbonmonoxide

Carbontetrachloride
Carbonicaci

Castor ol
Chbrine, water

Chbrine, aqueous
Chbrine, dry gas

Chloroaceticacid
Chbrobenzene
Chbroethanol
Chbrofonn
Chloromethane,gas
Chbrosuphonic acid
Chbropropene
Chromealum
Chromicacid
Chromicacid
Chromicacid
ChromiumVI oxide
Cider

Citricacid

Citric acid
Citricacid

Coconut oilalcoholic
Coffee

Copper (Il)chloride
Coppercyanide
Copper (Il) fluoride
Copper (I)fluoride
Copper () nitrate

Copper (I1) subhate

Concentration

20 %
Sol

Sat.sol
Ol.sol

100 %

100 %
100 %
100 %

Sol

2 % Sat.sol
Sat.sol

100 %

Sol

100 %

100 %

100 %

100 %

100 %

Sol
Sat.sol
20%
50 %
Sat.sol

Sat.sol
10%
25%

Sat.sol
Sat.sol
Sat.sol
2%
Sat.sol
Sat sol
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Chemical or product

Com oil
Cottonseed oil
Cresylic acid
Crotonaldehvde
Cyclanone

Cyclohexane
Cyclohexanol

Cyclohexanol
Cyclohexanone

Decahydronaphthalene
Decane

Decalin

Detergents, synthetic
Developers (photographic)
Dextrin

Dextrose

Diacetone aktohol
Diazosalts

Dibutyl amine

Dibuthyl ether
Dibutylphthalate
Diclbrobenzene
Dichloroethylene
Dichloropropylene
Diesel oil

Diethyl ether

Diethyl ketone
Diethyleneglycol
Diglycolicacid
Diisobutylketone
Dimethyl amine
Dimethylformamid
Dioctyl phthalate
Dioxan

Dipentene
Disodiumphosphate

Drano,plumbingcleaner

Concentration

Sat.sol
Sat.sol

Sat.sol
100%
100%

100%
100%
Work.cone

Sol
Sol

100 %

100%
100%

100%
100%

LO
20

NS
NS

NS

NS
NS

20 60
S S

S S

L

S S

NS NS
S S

S L

S L

L Ns
S L

S S

S S

S S

S S

L L

S S

L Ns
L

S L

NS NS
NS NS
NS NS
S L

L

L L

S S

S S

S L

S S

S L

S S

NS NS
S S

S S



Chemical or product

Emulsions, photographic

Ethandiol
Ethanol

Ethanol

Ethyl acetate
Ethyl acrylate
Ethylalcohol
Ethylalcohol
Ethyl benzene
Ethyl chloride
Ethylene chloride
Ethylene diamine
Ethyl ether
Ethylene glycol
Ethyl mercaptan

Ferricchloride
Ferric nitrate
Ferricsulphate
Ferrouschloride
Ferroussulphate
Fish solubles

Fluoboric acid

Fluorine gas

Fluorine gas,dry
Fluorine gas,wet

Fluorosiic acid
Fluorosilt acid
Formaldehyde
Formic acid
Formicacid
Fructose

Fruit pulps
Furfural

Furfurylalcohol

Gallicacid
Gasoline, petrol
Gelatine

Concentration

100 %
40 %
96 %
100 %
100 %
35%
100 %

100 %
100 %

100 %

100 %

Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sol

100 %
100 %
100 %
Cone
40 %
40 %
40 %
98 t0100 %
Sat.sol
Sol
100 %

100 %

Sat.sol
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Chemical or product Concentration LO <C HD °C
Glucose Sat.sol %O go %O go
Glycerine 100 % S S S S
Glycerol 100 % s S S S
Glycolic acid 30 % S L
Glycolc acid Sol S S
- [0)
rI1|(le_|x%e:tkz?Ir(])(?obenzene 100% ng gs g NS
Hexachlorophene NS NS L L
Hexamethylenetramine 40 % S S
Hexane S L S L
Hexanol,tertiary S S S S
Hydrobromicacid 50 % S S S S
Hydrobromicacid Up to 100 % S S S S
Hydrochloric acid Upto 36 % S S S S
Hydrochloricacid Cone S S S S
Hydrochlorous acid Cone S S S S
Hydrocyanic acid 10 % S S S S
Hydrocyant acid Sat.sol S S S S
Hydrofluoricacid 40 % S S S S
Hydrofluoricacid 60 % S L S L
Hydrogen 100 % s S S S
Hydrogen chlorile Dry gas S S S S
Hydrogen peroxide 30 % S L S S
Hydrogen peroxile 90 % S NS S NS
Hydrogen sulphide gas 1000/0 S S S S
Hydroquinone Sat.sol S S
Hydroxylamine upto 12% S S S S
Inks S S S S
lodine éin potassium sol) L NS NS NS
lodine (inalcohol) NS NS NS NS
Iron (1) chloride Sat.sol S S S S
ton (II) sulphate Sat.sol S S S S
ton (Ill) chloride Sat.sol S S S S
Fon (Ill) nitrate Sol S S S S
Iron(lll) sulphate Sat.sol S S S S
Isooctane 100 % S NS S L
Isopentane NS NS NS NS



Chengal or product

kopropanol
Isopropylamine

Isopropyl ether

Kerosene

Lacticacid
Lacticacid
Lactic acid
Latex

Lead acetate
Lead acetate
Leadarsenate
Lubricatingoil
Lysol

Magnesiumcarbonate
Magnesium chloride
Magnesiumhydroxide
Magnesium nitrate
Magnesium sulphate
Maleicacid

Mercury
Mercury{l)nitrate
Mercury (ll)chloride
Mecury{ll) cyanide
Mercury

Methanol
Methylalcohol

Methyl benzoic acid
Methyl bromide

Methyl chloride
Methylcyclohexane

Methyl ethyl ketone
Methylene chloride

Methoxybutanol
Milk

Milkof Magnesia
Mineral oils

10

Concentration

100 %

10%
28 %
up to 100 %

QOil.sol
Sat.sol

Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol

Sol
Sat.sol
Sat.sol
100 %
100 %
100 %
Sat.sol
100 %
100 %

100 %

100 %
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Chemical or product

Molasses
Motor oil

Naphtha
Naphtahalene

Nickel chloride
Nickel nitrate
Nickel sulphate
Nicotine
Nicotinic acid
Nitric acid
Nitric acid
Nitric acid
Nitric acid
Nitric acid
Nitrobenzene
Nitroethane
Nitromethane
Nitrotoluene

n-Octane
Octyl alcohol
Oiland fats

Oleic acid

Oleum (H2S04 + 10% S03
Oleum (H2S04 +50 9% S03

Olive oil
Orthophosphoricacid
Orthophosphoricacid
Oxalic acil

Oxygen
Ozone

Paraffin oil
n-Pentane

Pentane-2 .
Perchloricacid

Perchloric acid
Perchloricacid

Concentration

Work.cone

Sat.sol
Sat.sol
Sat.sol
Qil.sol
QOil.sol
25 %
50 %
70 %
95 %

100 %
100 %

100 %
100 %

100 %

50 %
95 %
Sat.sol
100 %
100 %

20%
50 %
70 %
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Chemical or product Concentration Lo OC HD OC
20 60 20 60
Perchloroethylene NS NS NS NS
Phenol Sol L NS S S
Phosphine 100% S S S S
Phosphoricacid upto 25 % s S S S
Phosphoricacid 25to0 50 % S S S S
Phosphoric (Ill) chloride 100 % S L S L
Phosphorous (11) chloride 100 % S L
Phosphorous pentoxide 100% S S S S
Phosphorous trichloride 100 % S L S L
Photographicsolutions S S S S
Phtalic acid 50 % S S S S
Picric acid Sat.sot S L S
Platingsolutions S S S S
Potassiumacetate S S S S
Potassium aluminiumsulphate Sat.sol S S S S
Potassiumbenzoate S S S S
Potassiumbicarbonate Sat.sol S S S S
Potassum borate Sat.sol S S S S
Potassiumbromate Sat.sol S S S S
Potassiumbromide Sat.sot S S s S
Potassiumcarbonate Sat.sol S S S S
Potassiumchlorate Sat.sol S S S S
Potassiumchloride Sat.sol S S S S
Potassium chromate Sat.sol S S S S
Potassiumcyanide Sol S S S S
Potassiumdichromate Sat.sol S S S S
Potassiumfluoride Sat.sol S S S S
Potassiumhexacyanoferrate (lll) Sat.sol S S S S
Potassium hexacyanoferrate (I1) Sat.sol S S S S
Potassium hexaftuorositicate Sat.sol S S S S
Potassium hydrogen carbonate Sat.sol S S S S
Potassiumhydrogen sulphate Sat.sol S S S S
Potassium hydrogen sulphide Sol S S
Potassium hydroxide 10% S S S S
Potassiumhydroxide Sol S S S S
Potassium hypochlorite Sol S L S L
Potassiumiodate 10% S S S S
Potassium bdide Sat.sol S S S S
Potassiumnitrate Sat.sol S S S S

12



Chemical or product Concentration b 0C HO *C

()N
o
o}
o

(%2)8)
o

(720)]
o

Potassium orthophosphate Sat.sol S
Potassiumoxalate Sat.sol S S S S
Potassium perchlorate Sat.sol S S S S
Potassium permanganate 20 % S S S S
Potassium persulphate Sat.sol S S S S
Potassium phosphate Sat.sol S S S S
Potassium sulphate Sat.sol S S S S
Potassum sulphile Sol S S S S
Potassium sulphite Sat.sol S S
Potassiumthiocyanate Sat.sol S S S S
Potassiumthiosulphate Sat.sol S S S S
Propargulalcohol S S S S
n Propytalcohol S S S S
Propionicacid 50 % S S
Propionic acid 100 % S L
Propylenedichloride 100% NS NS NS NS
Propyleneglycol S S S S
Pyridne 100 % S L
Quinol (hydroquinone) Sat.sol S S S S
Resorcinol Sat.sol S S S S
Salicylicacid Sat.sol S S S S
Seawater S S S S
Selenic acid S S S S
Siliconoil S S S S
Silveracetate Sat.sol S S S S
Silver cyanile Sat.sol S S S S
Silver nitrate Sat.sol S S

Soap solution 100% S S S S
Sodiumacetate Sat.sol S S

Sodium antimonate Sat.sol S S S S
Sodiumarsenite Sat.sol S S S S
Sodiumbenzoate Sat.sol S S S S
Sodium bicarbonate Sat.sol S S S S
Sodium bisulphate Sat.sol S S S S
Sodium bisulphite Sat.sol S S S S
Sodiumborate S S S S
Sodium bromide Sat.sol S S S S
Sodium carbonate Sat.sol S S S S



Chemical or product

Sodium chbrate

Sodium chloride

Sodium chbrite

Sodium cyanide
Sodiumdichromate
Sodiumfluoride

Sodium hexacyanoferrate (lll)
Sodiumhexacyanoferrate (Il)
Sodiumhexafluorosilicate
Sodium hydrogen carbonate
Sodiumhydrogensulphate
Sodiumhydrogen sulphite
Sodiumhydroxide
Sodiumhydroxde

Sodum hypochloride

Sodum hypochlorite

Sodum iodate
Sodum bdide
Sodiumnitrate
Sodum nitrite
Sodum ortophosphate
Sodum oxalate
Sodum phosphate
Sodum silicate
Sodum sulphate
Sodum sulphide
Sodiumsulphite
Sodum thocyanate
Stannicchloride
Stannouschloride
Starch solution
Stearic acid
Styrene
Sulphurdioxide,dry
Sulphur trioxide
Sulphuracid
Subhuric acid

Subhuric acid

14

Concentration

Sat.sol

Sat.sol
Sat.sol

Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol

Sol
40 %
Sol

15 %
availableCI
10 %
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sat.sol
Sol
100 %
100 %
10to 50 %
10 %
50 %
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20
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Chemical or product

Subhuric acid
Sulphuric acid

Sulphuric acid
Sulphuric acid
Sulphurousacid

Sulphurousacid

Tallow

Tannk acid
Tartaric acid
Tartaric acid
Tetrachbroethylene
Tetrachloromethane

Tetradecane
Tetrahydrofuran

Tetrahydronaphthalene

Thonyl chloride
Tin(I)chloride

Tin (IV) chloride
Tin(IV) chloride
Titanium tetrachloride
Toluene
Tribromomethane

Trichloroacetaldehyde

Trichbrobenzene
Trichloroethytene
Triethanolamine
Triethanolamine

Triethylene glycol
Trisodium phosphate
Turpentine

Urea
Urea

Urine

Vanillaextract
Vaseline
Vegetablesoils
Vinegar

Water

Wetting agents

Winesand spirits

Chemical or product

Concentration

70 %
80 %
98 %
Fuming
30 %
Sol

Sol
Sat.sol
Sol

100 %
100 %

100 %
100 %
Sat.sol
Sol
Sat.sol
Sat.sol
100 %

100 %
100 %
Sol

Sat.sol

upto30 %
Sol

Concentration

LO

n

nVuOunununuuyw HLunumw Zuowm
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LO

NS
NS
NS

NS

n

°C

20 60

HO °C
%O 60
L
S NS
S NS
NS NS
S S
S S
S L
S S
S S
S S
NS NS
L NS
NS NS
NS NS
S L
NS NS
S S
S S
S S
NS NS
L NS
NS NS
S
NS NS
S
S L
S S
NS NS
S S
S S
s S
S S
S S
S S
S S
S S
S S
S S
HO °C
20 60
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Xylene

Yeast

Zinc bromide
Zinc carbonate

Zinc chloride
Zincoxide
Zincstearate
Zinc sulphate
0-Zylene
p-Zylene

16

100 %

Sol

Sat.sol
Sat.sol

Sat.sol
Sat.sol

Sat.sol
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