Technical Data Sheet

Grilon, Grilamid and Grivory
- Resistance to Chemicals

Modern day life and technology is unimaginable without plas-
fic materials. It is a prerequisite, however that for each indivi-
dual application, a plastic material is selected that is not affec-
ted by the media to which it is exposed.

In general, polyamides exhibit very good resistance to all kinds
of chemicals. Apart from concentrated acids, only very few

reagents affack polyamides.

The information about resistance to chemicals given in this
leaflet is intended to help achieve optimal material selection.
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Influencing factors

Within the family of engineering plastics, polyomides are cha-
racterised by very good resistance fo chemicals. Apart from
concentrated acids, only very few chemicals attack polyami-
des. The chemical resistance of a plastic material is dependent
on its molecular structure, the nature of the surrounding media
(e.g. acidic or alkaline solutions, polar or non-polar solvents),
the concentration of the reagents, the kind and duration of
confact as well as the ambient femperature.

Kinds of chemical

Certain chemicals can induce physical or chemical damage to
plastics. To what degree this takes place, depends amongst
others on the chemical nature. Physical processes such as swel-
ling are generally reversible whereas chemical attack can lead
fo irreversible changes in the material. Oxidation, for example,
can cause the material to decompose.

Concentration of contact media
The higher the concentration of the active subsfances, the faster
early fatigue of the polymeric material may occur.

Temperature

The application temperature has a direct influence on the resis-
fance to chemicals. The higher the surrounding temperature,
the greater and more rapid the effects of chemical affack are.

Types of exposure and duration

Along with the type of exposure (on one side, both sides, per-
manent or shortterm contact) the chemical resistance of the
plastic is influenced by the duration of the exposure. The longer
the contact time, the stronger the effect of the chemicals on the
material is.




The following table describes the resistance to chemicals of the
following types of material:

Grilon polyamide 6 and 66

Grilamid L polyamide 12

Grilamid S polyamide 610 and 1010

Grilamid D polyamide 612

Grilamid TR transparent polyamides

Grivory G partially aromatic, amorphous polyamides,
unreinforced

Grivory GV semicrystalline, partially aromatic polyami
des, reinforced

Grivory HT polyphthalomide

The resistance tests were carried out on ISO standard test bars
which were stored in the chemicals at room temperature for up
fo 12 months. This means that evaluation of material resistance
is based on sfafic storage of test specimens in a stressfree
state. For deviating conditions in practical use, consultation is
recommended. Characteristic properfies such as change in
weight, length, tensile stress and elongation at break of the test
bars after aging in the diverse media served as test criteria.

As resistance to chemicals is primarily dependent on the basis
polymer, the information applying to unreinforced grades is
also valid for reinforced material groups.

Key for qualitative evaluation of the material resistance:

® 0@ Resistant
No or litfle reversible change in weight and/or dimen-
sions possible

®e® |imited resistance
Changes in weight, dimension or even irreversible
changes to property values possible after longer expo-
sure; consultation recommended

o Not resistant
May be used under specific conditions, e.g. shortterm
contact

O Strong attack or soluble

The concenfration values given in the table refer to the maxi-

mum concentration of the medium at which the material was
tested. It can be assumed that the same or better resistance is
achieved with less concentrated reagents.

Some additives may be extracted by the media. In the case of
plasticizers, the loss of flexibility is usually compensated for by
uptake of the media.

Stress corrosion cracking of amorphous polyamides
Amorphous polyamides such as Grilamid TR and Grivory G
can develop sfress cracking when exposed fo certain media.
External stresses are caused by the influence of forces on the
component, while internal stresses may be caused through
incorrect processing.

Further information on stress corrosion cracking can be found
in the corresponding product brochures. The brochure "Grilamid
TR" in particular, gives details of the compatibility of different
fransparent material variants and their tendency to form stress
cracking when in contact with specific solvents.

Hydrolysis resistance

All polyamides take up water when kept in @ moist environ-
ment. At room temperature this is a physical process which is
reversible. Irreversible chemical damage to the material can
only be caused by water or agueous solutions at high tempe-
ratures. This is referred to as hydrolysis.

Water uptake is mainly dependent on the amide group con-
cenfration of the individual polyamide type. For this reason,
polyamide 12 is considerably more resistant to hydrolysis than
polyamide 6 and polyamide 66. The Grivory grades also take
up significantly less water and that more slowly than materials
made of Grilon.




Medium Concentration Resistance

Grilon Grilamid Grilamid Grilamid Grivory Grivory Crivory

L 5, D R G GV HT

Acetaldehyde 40% aqueous solution @ @ o000 o0 [ X ) [ X ) (X} [ X )
Acefamide 50% aqueous solufion @ @ (Y X (X X ) (Y X (Y X ) (X X ) (X X )
Acetic acid 10% aqueous solution @ (Y ) (Y ) (X ) ) ) (X )
Acetic acid 40% aqueous soluion O ) ) ) o) o) )
Acetic acid fechnical grade o) ) o) o) o) ) )
Acetic anhydride technical grade 0 (X ( X ) ° ° ® (X
Acetone technical grade (Y X ) ‘Y X (X X ) () o0 [ X ) (X X )
Acetonitrile technical grade (Y X ) 'Y X (X X ) (X X)) (X X ) (X X ) (X X )
Acefophenone technical grade (Y X (Y X (X X (X ) (X X ] (X X ) (X X )
Aceltylene technical grade (Y X ) (Y X ) (Y X ) (Y X ) (Y X ) (Y X ) (Y X )
@ﬁﬁ%?yhc acid  queous solution YY) XY YY) YY) Y Y Y
AdBlue® commercial grade o0 'Y X [ X ) (X} o0 [ X ) (X X )
Aliphatic hydro-carbons  technical grade (Y X ) (Y X (X X (Y X ) (X X ] (X X ) (X X )
Allyl alcohol fechnical grade o0 o0 (X ) o) ) (X ) (X
Aluminium salts So?qrireoohjf/so\uﬁon XY oo oo (YY) oo oo YY)
Amidosulfonic acid 15% aqueous solufion @ eo P P ° ° o060
(descaler)
Ammoniac 10% aqueous soluion @ @ @ o000 (X X ) (X X ) (X X} (X X ) (X X ]
Ammoniac gas 00 (X X J [ X X J 00 (X X J [ X X J 00
Amyl alcohol technical grade (Y X ) (Y X ) (X X o) ) (X X ) (X X
Amylacetate fechnical grade (Y X (Y X (Y ) (X ) (Y X ) (X X (X X )
Aniline fechnical grade (Y ) (Y ) o0 o) ) ( X ) (X )
Anisole technical grade (Y X} (Y X ) (XY X o0 o0 (XX (XX
Antifreeze fechnical grade (X ) (Y X ) [ X ) (X ) [ X ) [ X ) (X X )
Barium salts Z(;tiz)tij/so\uﬁon (YY) (YY) (YY) (YY) oo (YY) (YY)
Battery acid commercial grade o) o0 ( X ) (X o) ° (X
Beer commercial grade (Y X} (Y X ) (XY X (X X (X X ) (X X (XX
Benzaldehyde fechnical grade ) o0 [ X ) ) ) o ( X )
Benzoic acid aqueous solution ) (Y ) (X} o0 () [ ( X )
Benzole / Benzene technical grade (Y X ) 'Y X (X X ) (X X ) (X X ) (X X ) (X X )
Benzyl alcohol technical grade ) (Y ) ) o) ) ) )
Biodiesel commercial gade @@ ® YY) YY) YY) YY) YY) YY)

(e.g. RME, SME, B20)
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Bitumen commercial grade eoo eoo eoo eoo eoo eoo eoo
Bleaching lye 13% aqueous solution @ ) ) () () ® ()
Boric acid 10% aqueous solution @ @ (Y X (X X ) ([ X ) [ X ) (X X (X X )
Brake fluid (DOT) commercial grade 'YX Y X ) ('YX ('YX} 000 o000 o000
Brandy ff%;r)c'g‘ gade g XY oo o0 oo oo oo
E/r;r;me, bromine commercial grade o) ) ) o) ) ) )
Butane technical grade (Y X} (Y X (Y X (Y X} (Y X (Y X (Y X}
Butanoic acid technical grade Y ) Y X} o0 [ Y ) (Y ) o0 ([ X )
Butter commercial grade (Y X (Y X (X X (Y X ) (X X ] (X X ) (X X )
Buttermilk commercial grade 'YX} e0o0 (XX} (X X} (X X} (X X} (X X}
Butyl acetate technical grade (Y X} (Y X ) (XY X o0 o0 (XX (XX
Butyl alcohol technical grade o0 o000 (X X ) o} ° (X (X X ]
Butylene glycol technical grade (Y X ) (Y X ) (X X ) o) ) o0 (X X )
Calcium chloride 10% aqueous solufion @ @ @ 'Y X (X X ) (X X ) o000 (X X ) (X X )
Calcium chloride iﬁgfd CEE T o YY) oo YY) oo oo (Y 1)
Calcium chloride 20% alcoholic solution @ ® ) 0] ) () ()
Camphor fechnical grade ( X X ] (X X J [ X X J ( X X ] (X X J [ X X J 00
Carbon tefrachloride  technical grade (X X ) [ X ) [ X ) (X ) (X X ] (X X (X X )
Catechol 0% aqueous solution O ) ) o) o) ) )
Caustic potash 50% aqueous solufion @ @ @ (Y X ) (X X ) (X X ) (X X ] (X X ) (X X )
Chloracetic acid 10% aqueous solution O ) e 0) o) @) @)
Chloramines 5% aqueous solution @ (Y ) o0 () ® ® ([ X )
Chlorated lime aqueous solution ) ) ) ) ) ) °
Chlorine gas o) o) @) @) @) @) @)
Chlorine water 5% aqueous solution @ (Y ) [ X ) ) ) ) (X )
Chlorobenzene technical grade (Y X} o0 (X ) o0 (X (X X (XX
Chloroform technical grade ) o0 ) () () () (X}
Chromates zg"ﬂfo’:d Y Y Y Y oo Y YY) (YY) (YY)
Chromic acid 1% aqueous solufion @ o0 [ X ) ) ) ) (X
Chromosulfuric acid ~ aqueous solution e) o) @) @) @) @) @)
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Citrus acid concentrated (Y ) o0 (X} ([ X ) () (X} [ X )
Cocoa commercial grade (Y X ) (Y X (X X (Y X ) (X X ] (X X ) (X X )
Coffee commercial grade (Y X 'Y X ) (Y X (YY) 'Y X (Y X (YY)
Cola commercial grade (X X} (X X} (X X} (X X} (X X} (X X} (X X}
Cooking oil and fat  commercial grade (Y X} (Y X ) (XY X} (XY X (X X ) (XX (XX}
Cooking salf aqueous solution Y X (Y X o000 (Y X ) (X X ] (X X ) (X X )
Copper salfs 10% aqueous soluion @ @ @ e0o0 (X X} [ X ) (X X} (XX} (X X}
Cresol technical grade 0) ) @) @) @) O ©)
Crude oil fechnical grade 00 (X X J [ X X J 00 (X X J [ X X J 00
Cyclohexane technical grade (Y X} (Y X (XY X o0 (Y X ) (XX (X X
Diesel commercial grade (Y X (Y X (X X ) (Y X ) (X X ] (X X ) (X X )
Diethyl ether technical grade (X X ) (X X ) (X X ) o0 o0 (X X (X X )
Dimethyl formamide ~ technical grade (X o0 (X ) o) ) ( X ) (XX
Dimethy! sulfoxide technical grade o0 o0 [ X ) () e [ X ) (X}
Dimethyl sulphide fechnical grade (Y X (Y X ) (X X ) (X ) (X ) e00 (X X
Dioctyl phthalate technical grade o000 o000 (X X} (X X} (X X} (X X} (X X}
Dioxane fechnical grade (Y X ) (Y X ) (X X (X ) (Y X ) (X X ) (X X )
Engine oil commercial grade (Y X (Y X (X X ) (Y X ) (X X ] (X X ) (X X )
Ethanol fechnical grade (Y ) (Y X [ X ) ) ) [ X ) (X X )
Ethyl acefate technical grade (X X ) (X X ) (X X ) o0 o0 (X X (X X )
Ethylbenzene technical grade (X X ) o000 (X X ) (X X ) (X X ) (X X ) (X X )
Ethylene chloride technical grade (Y X ) o0 [ X ) () o0 (X X ) (X X )
::Fuuee‘li, B and D) technical grade (X X ) (X X ] (X X (X X ) (X X ] (X X (X X )
Furfurol technical grade (X o0 (X ) o0 (X J ( X ) o0
Clycerine fechnical grade (Y X (Y X ) (X X ) (X X ) (X X ] (X X ) (X X )
Clycolwater 50/50 mixture o0 o000 o0 o0 o0 (X ) o000
?y‘ﬂff;”@fﬂds technical grade oo oo oo oo oo oo oo
Heating oil commercial grade eo00 o000 (X X} (X X} (X X} (X X} (X X}
Heptane technical grade (X X} (X X (X X (X X} (X X (X X (X X}
Hexane fechnical grade (Y X (Y X (Y X (Y X (Y X (Y X (Y X
Hydraulic oil commercial grade (Y X ) (Y X (X X (Y X ) (Y X ) (X X ) (X X )
Hydrochloric acid 1% aqueous soluion @ (Y ) (Y ) (X ) ) ) (X )
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Hydrochloric acid 10% aqueous solution O ® ) () @) ® [
Hydrochloric acid 37% aqueous solution O ) e) o) o) o) @)
Hydrofluric acid 40% aqueous solution O o) o) ¢) @) o) o)
Hydrogen peroxide 2% aqueous solufion @ (Y ) (Y ) ([ X ) [ X ) ([ X ) (X )
Hydrogen peroxide 10% aqueous solution @ o0 ) ) ) ) )
Hydrogen peroxide 30% aqueous solufion O ) o) e) o) o) 0
Hydrogen sulphide gas (< 5%) (Y X ) (Y X ) [ X X ) (X X ) 000 00 00
Ink commercial grade (Y X ) (Y X ) (Y X ) (Y X ) (Y X ) (Y X (Y X )
|oo|<jlonhe0|2\2dure, commercial grade o) o) o) o) o) o) o)

20% aqueous
Iron salts : (X X ) (X X (XX o0 000 (XX (XX

solution, neutral
Iron salts 20%’. aqueous o () o ® () [ ) o0

solution, acidic
Isooctane fechnical grade 'YX} (Y X} (XX} (XX (XX} (X X} (X X}
Isopropanol fechnical grade (Y ) (Y X (Y ) o) ) [ X ) (X X )
Kerosene commercial grade 'YX e0o0 (Xx ('YX} (X X} (XX} (X X}
Lactic acid 5% aqueous solution @ @ @ (Y X o000 (X X ) [ X ) [ X ) (X )
Lactic acid Q0% aqueous solufion @ @ (Y ) [ X ) o0 ) ) (X )
Lanclin commercial grade (Y X ) (Y X ) (Y X ) (Y X ) (Y X ) (Y X (Y X )
Lavender oil commercial grade (Y X)) ‘Y X (X X ) (X X ) (X X (X X ) (X X )
lead salfs zg"ﬁgﬁd e Y Y ooe eoe oo oo oo YY)
lemon juice fj?g;;c'o‘ gode g g@ YY) YY) YY) ) YY) YY)
linseed ol commercial grade (Y X} (Y X ) (XY X (X X (X X ) (XX (X X
Liqueur commercial grade (X X ) (Y X ) (X X ) o0 (X X ) (X X (X X )
iﬁ;‘fo“”g ol fat, commercial grade YY) YY) YY) YY) YY) YY) YY)
C/\ane.s'“m 10% aqueous solion @ @ @ (YY) YY) YY) YY) YY) YY)
ydroxide
Magnesium salfs 10% aqueous solution @ @ @ (Y X (Y X (Y X ) (Y X ) (X X ) (X X )
Mercury fechnical grade 000 (X X J [ X X J 00 (X X J (X X J o000
Mercury salfs aqueous solution Y X (Y X o000 (Y ) (Y X ) (X X ) (X X )
Methane gas ( X X ] o000 [ X X J ( X X ] 000 [ X X J [ X X J
Methyl alcohol technical grade o0 (X ) ) o) o [ X ) (X X )
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meggl sthylkefone  nical grade YY) YY) YY) oo YY) YY) YY)
Methylene A

. technical grade o0 o0 ° ° o0 (X o0
bromochloride
Methylene chloride technical grade o0 o0 ° o o0 (X o0
Milk commercial grade (Y X ) (Y X (X X ) (X X ) (X X ] (X X (X X )
Mineral oil commercial grade (Y X ) ‘Y X (X X ) (X X ) o000 (X X ) (X X )
MTBE [methy/ technical grade (YY) (YY) (YY) o0 o0 (YY) (YY)
fertbutyl ether)
Naphthalene technical grade (X X ) (X X ] (X X (X X (X X ] (X X J ( X X ]
Natural oil commercial grade (Y X ) ‘Y X (X X ) (X X ) (X X ) (X X ) (X X )
Nickel salts 22‘*3{2’:‘]' N Y Y Y oo Y oo oo oo
Nitric acid 10% aqueous solution O ) ) ) o) ) )
Nitric acid 65% aqueous solufion O o) o) o) o) ) @)
ON;%O hydrochloric fechnical grade o) o) ) e) o) ) @)
Nitro thinner commercial grade (Y X} (Y X ) (XY X (X X (X X ) (X X} (XX
Nitrobenzene technical grade o0 o0 [ X ) o0 o0 [ X ) (X}
Nitromethane technical grade (Y X ) ‘Y X (X X ) (X X)) (X X ) (X X ) (X X )
Octane fechnical grade (Y X (Y X (Y X (Y X (Y X (Y X (Y X
Olls falso IR commercial grade (YY) (T Y ) (YY) (YY) (T Y ) (XX oo
reference oils)
Oleic acid technical grade (Y X ) ‘Y X (X X ) (X X ) (X X ) (X X ) (X X )
O\eum,_ fumi_ng fechnical grade o) o) ) o) o) ) @)
sulphuric acid
Olive oil commercial grade (Y X (Y X (X X ) (X X ) (X X ] (X X ) (X X )
Oxalic acid 10% aqueous soluion @ @ e0o0 (X X} (X X} (X X} (X} [ X )
Oxygen gas (X X} 000 (X X J (X X} 000 (X X J (XX J
Ozone gas (2 ppm) 00 00 [ X X J [ X X J (X X J [ X X J 00
Paraffin oil fechnical grade e0o0 (XX} o000 (XX} (X X} (X X} (X X}
Peanut oil commercial grade e0o0 eoo (XX} (XX} (XX (X X} (X X}
Peppermint ol fechnical grade ( X J (X J ( X ] (X J o0 ( X J (X J
Petrol, E10 commercial grade (Y X} (Y X (XY X ) ) (X X (XX
Petrol, EBS commercial grade o0 (Y X (X X ) 0) o) [ X ) (X X )
Petrol, leadHree commercial grade (Y X ) ‘Y X (X X ) (X X ) (X X (X X ) (X X )
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Pefroleum technical grade (Y X ) ‘Y X (X X ) (X X ) (X X ) (X X ) (X X )
Petroleum ether technical grade 'YX} (XX} (XX} (XX} (XX} (X X} (X X}
Phenol aqueous solution ) (Y ) (Y ) ) ) ) )
Phenylethyl alcohol fechnical grade (Y ) ) ) ) ) ) (X )
Phosphor acid 50% aqueous solution @ ) ) ) ) ° o
Phosphoric acid 10% aqueous solution @ o0 (X)) o0 ) ° °
Pine-needle oil commercial grade (Y X ) (Y X (X X ) (X X)) (Y X (X X ) (X X )
Plastici hthalat .
b;’je';')zer [phthalate mercial grade YY) YY) YY) YY) YY) YY) YY)
Potash aqueous solution [ X X J (X X J 000 [ X X J 00 [ X X J [ X X J
Pofassium chlorate 7% aqueous solution @ (Y ) ) (X ) ) ) o
. _ turaf
Potassium nitrite zg‘jfo:d N Y Y XY oo Y X Y YY) (YY)
E)ercrlnszrtjganate 1% aqueous solution O o) 0 ) @) @) @)
Propane gas (X X ) (X X (X X ) (X X ] (XX (X X ] (X X ]
Propanol technical grade o0 (Y X (X ) o) ) (X ) (XX
Pyridine technical grade (Y X} (Y X ) (XY X o0 (X X ) (X X (XX
R-12 (Fri 12 .
Freon( {%e”e ' technical grade YY) YY) YY) YY) YY) YY) YY)
Eigﬂ(l;r\g)ene 22, technical grade ) ) ) ) ) ) )
Resorcinol technical grade 0) ) e 0) o) @) @)
Resorcinol alcoholic 0) o) @) @) @) @) o)
Rose oil technical grade (Y X ) (Y X (X X ) ) (Y X ) (X X (X X )
ial grad
Rum fg&gem 9% oee@ Y Y o0 o0 Y Y
4 turated
Sal ammonia zg‘jfone Y Y ) YY) YY) YY) YY) YY) YY)
Salicylic acid technical grade (Y X ) (Y X ) (X X ) (X ) (X X ] (X X ) (X X )
It furat
(Ssgdmm chloride] iﬁﬁfd P o0@ YY) YY) YY) YY) YY) YY)
Sea water ( X X ] (X X J [ X X ] ( X X ] o000 000 ( X X ]
Silicon ol technical grade (Y X ) (Y X (X X ) (X X)) o000 (X X ) (X X )
. turaf
Silver salts iﬁﬁfd T o0@ YY) Y] YY) (YY) (Y (XYY}
Soap suds aqueous solution Y X ) (Y X ) (Y X (Y X (Y X (X X ) (X X )
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(Ssg‘i‘.l’um cabonate)  90% aqueous solvtion - @ @ @ YY) Y YY) YY) Y] YY)
Eiﬁ;ﬁg bicarbonate / zg‘tﬁ{gfd et g 0@ Y Y Y Y Y Y
Sodium chlorite 5% aqueous solution @ ) ) ) ) ) )
Sodium hydroxide 409/ queous soluion @@ ® (YY) YY) YY) (YY) YY) YY)
(caustic soda)
Sodium hypochlorite 5% aqueous solufion @ (Y ) ) ) ) ) )
Sodium nitrite 5% aqueous solution @ (Y ) (Y ) ) ) ) o
Sodium perborate 5% aqueous solution @ @ (Y X [ X ) (Y ) [ X ) ([ X ) (X )
Sodium salts zgtgﬂed T eee YY) (YY) YY) (YY) (YY) YY)
Soya ol commercial grade (YY) 00 (YY) (YY) 00 (YY) (YY)
Starch aqueous solution (Y X (Y X (X X ) (X X ) (X X ] (X X (X X )
Stearin, stearic acid  technical grade (Y X ) (Y X ) o000 (X X ) (Y X ) (X X ) (X X )
Styrene technical grade (X X} (X X (X X (XX} (X X (X X (X X}
Sugar aqueous solution ( X X ] o000 [ X X J ( X X ] (X X J [ X X J ( X X ]
Sulphur dioxide gas [< 5%) ® (Y ) (Y ) () (Y ) [ X ) [ X )
Sulphuric acid 2% aqueous solution @ (XX o0 ([ X ) [ X ) o0 [ X )
Sulphuric acid 10% aqueous solution O (Y ) (Y ) (X ) ) ) )
Sulphuric acid 50% aqueous solufion O ) le) o) o) ) o)
Sulphuric acid Q6% aqueous solution O ¢) ) o) o) ) o
Sweat (perspiration) (X X} (X X (X X (X X} 00 (YY) (YY)
Tallow commercial grade (Y X (Y X ) (Y X (Y X ) (Y X ) (Y X ) (Y X )
Tar technical grade (Y X (Y X (Y X (Y X} (Y X (Y X (Y X
Tartaric acid 10% aqueous solution @ @ @ 000 (X X} (X X} (X} (X X} (X X}
Tea commercial grade (XY} (XY (XY (XY} (XY (XY (XY}
Tefra hydrofuran fechnical grade (Y X (Y X o000 ([ X ) (Y X ) (X X ) (X X )
Tetrachlorethylene fechnical grade (Y X} (Y X ) (XY X (XY X (X X ) (XX (XX
Tetralin fechnical grade (Y X ) (Y X ) 00 (X X ) (X X ] (X X ) (X X )
Thionyl chloride technical grade e) ) O 0) o) @) @)
Toluene technical grade (Y X} (Y X (Y X (Y X} (Y X (Y X (Y X
Transformer oil commercial grade (Y X)) 'Y X (X X ) (X X ) (X X ) (X X ) (X X )
Trichloroethane technical grade (Y ) (Y ) o0 ) o0 (X} [ X )
Trichloroethylene fechnical grade (Y ) (Y ) (Y ) ) (X ) (X ) (X )
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Triethanolamine technical grade (Y X ) ‘Y X (X X ) (X X ) (X} (X X ) (X X )
Trifluoroacetic acid 10% aqueous solution O ) ) ) o) ) )
Trifluoroacetic acid 99% aqueous solufion O o) o) ¢) @) ) o)
Turpentine oil technical grade (Y X (Y X (X X ) (XY X ) (Y X ) (X X (X X )
Urea 20% aqueous solution @ @ @ (X X ] (X X (X X ) (X X ] (X X (X X )
Uric acid aqueous solufion (Y ) (Y X [ X ) (X ) [ X ) [ X ) (X
Urine ( X X ] o000 [ X X ] ( X X ] (X X J [ X X J ( X X ]
Vaseline commercial grade (Y X ) ‘Y X (X X ) (X X ) (X X (X X ) (X X )
Vinegar 5% aqueous solution @ @ (X X} (X X ) (X X ) [ X ) ([ X ) [ X )
Water fechnical grade (Y X (Y X (X X (Y X ) (X X ] (X X ) (X X )
Wax commercial grade (X X} (X X} (X X} (X X} (X X} (X X} (X X}
Wine commercial grade (Y X ) (Y X (X X ) (X X ) (X X ] (X X (X X )
Xylene technical grade (X X ) o000 (X X ) (X X ) (X X (X X (X X ]
Zinc chloride 10% aqueous soluion @ @ e0o0 (X X} (X X} (X X} (X X} (X X}
Zinc chloride 50% aqueous solution @ @ 'Y X (Y ) (X X ) o0 [ X ) (X X )

The information contained in this publication is based on our
present knowledge and experience. The given figures and
data are guidance values and do not represent binding mate-
rial specifications. No warranties of any kind, either express or
implied, including warranties of merchantability or finess for a
parficular purpose, are given regarding products, design, data
and information. The customer is not released from his obligo-
fion to investigate the products fitness and the suitability for the

intended application, compliance with legal requirements and
intellectual property rights. We reserve the right to change the
information at any time and without prior notice. The informati-
on in this publication is not to be considered a contractual
obligation and any liability whatsoever is expressly declined.
For further questions about our products please contact our
experts.




EMS-GRIVORY Europe
Switzerland

EMS-CHEMIE AG

Business Unit EMS-GRIVORY Europe
Via Innovativa 1

7013 Domat/Ems

Switzerland

Phone +41 81 632 /8 88

Fox 44181 6327665

welcome@emsgrivory.com

Germany

EMS-CHEMIE (Deutschland) Vertriebs GmbH
Warthweg 14

64823 Gross-Umstadt

Deutschland

Phone +49 6078 783 O

Fax  +49 6078 783 416

welcome@de.emsgrivory.com

France

EMS-CHEMIE (France) S.A.
855 Av. Roger Salengro
Botte postale 16

92370 Chaville

France

Phone +33 141 1006 10
Fax  +33 148255607

welcome@fr.emsgrivory.com

Great Britain
EMS-CHEMIE (UK) Ltd.
Darfin House, Priestly Court
Staffordshire Technology Park
Stafford ST18 OAR

Great Britain

Phone +44 1785 283 739
Fox  +44 1785283 722

welcome@uk.emsgrivory.com

EMS-GRIVORY,
a business unit of the EMS Group

EMS-GRIVORY worldwide

WWwW.emsgrivory.com

Italy

EMS-CHEMIE (ltalia) S.r.I.
Viale Innocenzo Xl n. 77
22100 Como (CO)

ltalia

Phone +41 81 632 7525
Fax  +41 8163274 54

welcome@it.emsgrivory.com

EMS-GRIVORY Asia
China

EMS-CHEMIE (China) Lid.
227 Songbei Road

Suzhou Industrial Park

Suzhou City 215126

Jiangsu Province

PR. China

Phone +86 512 8666 8180
Fax  +86 512 8666 8210
welcome@cn.emsgrivory.com
EMS-CHEMIE (Suzhou) Ltd.
227 Songbei Road

Suzhou Industrial Park

Suzhou City 215126

Jiangsu Province

PR. China

Phone +86 512 8666 8181
Fax  +86 512 8666 8183

welcome@cn.emsgrivory.com

Taiwan

EMS-CHEMIE (Taiwan) Lid.
36, Kwang Fu South Road
Hsin Chu Industrial Park

Fu Kou Hsiang

Hsin Chu Hsien 30351
Taiwan, R.O.C.

Phone +886 3 598 5335
Fax  +886 3 598 5345

welcome@tw.emsgrivory.com

£MS

EMS-GRIVORY

Korea

EMS-CHEMIE (Korea) Lid.
#817 Doosan Venturedigm,
415 Heungan Daero,
Dongan-gu, Anyangssi,
Gyeonggido, 431-755
Republic of Korea

Phone +82 31 478 3159
Fax  +82 31478 3157

welcome@kr.emsgrivory.com

Japan

EMS-CHEMIE {Jopan) Lid.
EMS Building

2-11-20 Higashikoujiyo
Otaku, Tokyo 144-0033
Japan

Phone +81 3 57350611
Fax  +81 357350614

welcome@jp.emsgrivory.com

EMS-GRIVORY America
United States of America

EMS-CHEMIE (North Americal) Inc.

2060 Corporate Way

PO. Box 1717

Sumter, SC 29151

USA

Phone +1 803 481 61 71
Fax  +1 803 481 61 21

welcome@us.emsgrivory.com
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