Corrosion
resistance

General

Flexible metal elements are basically suit-
able for the transport of critical fluids if a
sufficient resistance is ensured against all
corrosive media that may occur during the
entire lifetime.

The flexibility of the corrugated elements
like bellows or corrugated hoses generally
require their wall thickness to be consider-
ably smaller than that of all other parts of
the system in which they are installed.

As therefore increasing the wall thickness
to prevent damages caused by corrosion
is not reasonable, it becomes essential to

200

select a suitable material for the flexible
elements which is sufficiently resistant.

Special attention must be paid to all pos-

sible kinds of corrosion, especially pitting
corrosion, intercrystalline corrosion, crev-
ice corrosion, and stress corrosion crack-

ing, (seeTypes of corrosion).

This leads to the fact that in many cases
at least the ply of the flexible element that
is exposed to the corrosive fluid has to be
chosen of a material with even higher cor-
rosion resistance than those of the system
parts it is connected to (see Resistance
table).
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Types of corrosion

According to EN ISO 8044, corrosion is the
“physicochemical interaction between a
metal and its environment that results in
changes in the properties of the metal, and
which may lead to significant impairment
of the function of the metal, the environ-
ment, or the technical system, of which
these form a part. This interaction is often
of an electrochemical nature”

Different types of corrosion may occur,
depending on the material and on the
corrosion conditions. The most important
corrosion types of ferrous and non-ferrous
metals are described below.

Uniform corrosion

A general corrosion proceeding at almost
the same rate over the whole surface. The
loss in weight which occurs is generally
specified either in g/m?h or as the reduc-
tion in the wall thickness in mm/year.

This type of corrosion includes the rust
which commonly is found on unalloyed
steel (e. g. caused by oxidation in the pres-
ence of water).

Stainless steels can only be affect by uni-
form corrosion under extremely unfavour-
able conditions, e.g. caused by liquids,
such as acids, bases and salt solutions.
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Pitting corrosion

A locally limited corrosion attack that may
occur under certain conditions, called
pitting corrosion on account of its appear-
ance. It is caused by the effects of chlorine,
bromine and iodine ions, especially when
they are present in hydrous solutions.

This selective type of corrosion cannot be
calculated, unlike surface corrosion, and
can therefore only be kept under control by
choosing an adequate resistant material.

The resistance of stainless steels to pitting
corrosion increases in line with the molyb-
denum content in the chemical composi-
tion of the material.

The resistance of materials to pitting cor-
rosion can approximately be compared
by the so-called pitting resistance equiva-
lent (PRE = Cr % + 3.3 - Mo % + 30 N %),
whereas the higher values indicate a bet-
ter resistance.

Intergranular corrosion
These deposit processes are dependent
on temperature and time in CrNi alloys,
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Fig. B.1: Pitting corrosion on a cold strip made of
austenitic steel. Plan view (60-fold enlargement).

Y,

Fig. B.2: Sectional view (50-fold enlargement).

whereby the critical temperature range is
between 550 and 650 °C and the period
up to the onset of the deposit processes
differs according to the type of steel. This
must be taken into account, for example,
when welding thick-walled parts with

a high thermal capacity. These deposit-
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Fig. B.3: Intergranular corrosion (decay) in austenitic

material 1.4828. Sectional view (100-fold enlarge-
ment).

related changes in the structure can be
reversed by means of solution annealing
(1000 — 1050 °C).

This type of corrosion can be avoided by

using stainless steels with low carbon con-

tent (= 0,03 % C) or containing elements,
such as titanium or niobium. For flexible
elements, this may be stabilized material
qualities like 1.4541, 1.4571 or low-carbon
qualities like 1.4404, 1.4306.

The resistance of materials to intergranu-
lar corrosion can be verified by a stand-
ardized test (Monypenny - Strauss test
according to 1ISO 3651-2). Certificates to be
delivered by the material supplier, proving

resistant to IGC according to this test are
therefore asked for in order and accept-
ance test specifications.

Stress corrosion cracking

This type of corrosion is observed most
frequently in austenitic materials, sub-
jected to tensile stresses and exposed
to a corrosive agent. The most important
agents are alkaline solutions and those
containing chloride.

The form of the cracks may be either
transgranular or intergranular. Whereas
the transgranular form only occurs at
temperatures higher than 50 °C (especially
in solutions containing chloride), the inter-
granular form can be observed already at
room temperature in austenitic materials
in a neutral solutions containing chloride.

At temperatures above 100 °C SCC can
already be caused by very small con-
centrations of chloride or lye — the latter
always leads to the transgranular form.

Stress corrosion cracking takes the same
forms in non-ferrous metals as in auste-
nitic materials. 203
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a cold strip made of austenitic steel. Sectional view

(50-fold enlargement).

Fig. B.5: Intergranular stress corosion cracking on a
cold strip made of austenitic steel. Sectional view
(50-fold enlargement).

Damage caused by intergranular stress
corrosion cracking can occur in nickel and
nickel alloys in highly concentrated alkalis
at temperatures above 400 °C, and in solu-
tions or water vapour containing hydrogen
sulphide at temperatures above 250 °C.
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A careful choice of materials based on a
detailed knowledge of the existing oper-
ating conditions is necessary to prevent
from this type of corrosion damage.

Crevice corrosion

Crevice corrosion is a localized, seldom
encountered form of corrosion found in
crevices which are the result of the design
or of deposits. This corrosion type is
caused by the lack of oxygen in the crev-
ices, oxygen being essential in passive
materials to preserve the passive layer.

Because of the risk of crevice corrosion
design and applications should be avoided
which represent crevice or encourage
deposits.

The resistance of high-alloy steels and
Ni-based alloys to this type of corrosion
increases in line with the molybdenum
content of the materials. Again pitting
resistance equivalent (PRE) (see Pitting
corrosion) can be taken as criteria for a
ssessing the resistance to crevice corro-
sion.

7.2 | Corrosion resistance

[ ;
Fig. B.6: Crevice corrosion on a cold strip made from

austenitic steel. Sectional view (50-fold enlarge-
ment).

Contact corrosion

A corrosion type which may result from a
combination of different materials.

Galvanic potential series are used to
assess the risk of contact corrosion, e.g. in
seawater. Metals which are close together
on this graph are mutually compatible; the
anodic metal corrodes increasingly in line
with the distance between two metals.

Materials which can be encountered in
both the active and passive state must
also be taken into account. A CrNi alloy,
for example, can be activated by mechani-
cal damage to the surface, by deposits
(diffusion of oxygen made more difficult)

or by corrosion products on the surface of
the material. This may result in a potential
difference between the active and passive
surfaces of the metal, and in material ero-
sion (corrosion) if an electrolyte is present.

Dezincing

A type of corrosion which occurs primarily
in copper-zinc alloys with more than 20%
zinc.

During the corrosion process the copper
is separated from the brass, usually in the
form of a spongy mass. The zinc either
remains in solution or is separated in the
form of basic salts above the point of cor-
rosion.The dezincing can be either of the
surface type or locally restricted, and can
also be found deeper inside.

Conditions which encourage this type of
corrosion include thick coatings from cor-
rosion products, lime deposits from the
water or other deposits of foreign bodies
on the metal surface. Water with high chlo-
ride content at elevated temperature in
conjunction with low flow velocities
further the occurrence of dezincing.
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Contact corrosion

Cathodic q——— —— Anodic
;
A
L ]
7=
4
[ T
[
O
/
o
/
0
|
L | ]
:1:
[ T ]
—
[ |
[
L | ]
[
|
/
L | ]
/
L | ]
o
600 400 200 0 200 400 600 800 1000

Galvanic potentials in mV

Fig. B.7:Galvanic potentials in seawater
Source: DECHEMA material tables

Fe, galvanized

Steel

Cast iron

Ni-resist

Alloy CuZn with additives
Lead

Admiralty brass (CuZn28Sn1As)
Alloy CuZn 35

Alloy CuZn 15

Copper

Alloy CuNi 70/30

Red bronze

Nickel silver (CuNi18Zn20)
Marine bronze (NiAl bronze)
Alloy 304 (1.4301)

NiCr alloys

Nickel

NiCu alloy 400 (2.4360)
Alloy 316 (1.4401)

Graphite
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Resistance table

The table below provides a summery of
the resistance to different media for metal
materials most commonly used for flex-
ible elements.

The table has been drawn up on the basis
of relevant sources in accordance with the
state of the art; it makes jet no claims to
completeness.

The main function of the table is to pro-
vide the user with an indication of which
materials are suitable or of restricted suit-
ability for the projected application, and
which can be rejected right from the start.

The data constitutes recommendations

only, for which no liability can be accepted.

The exact composition of the working
medium, varying operating states and
other boundary operating conditions must
be taken into consideration when choos-
ing the material.

s e ] ¢ Sra > o
. SR TR I«
Fig. B.8: Dezincing on a CopperZinc alloy (Brass /
Cuzn37). Sectional view (100-fold enlargement).
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7.2 | Corrosion resistance
Resistance tables

(HYDRA)

Table keys
Assessment Corrosion behaviour Suitability
0 resistant suitable
1 uniform corrosion with reduction
in thickness of up to 1 mm/year
restricted
P risk of pitting corrosion suitability
S risk of stress corrosion cracking
2 hardly resistant, uniform corrosion not
with reduction in thickness of more recommended
than 1 mm/year up to 10 mm/year
3 not resistant unsuitable
(different forms of corrosion)

Meanings of abbreviations:

dr: dry condition

mo: moist condition
hy: hydrous solution
me: melted
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cs:  cold-saturated (at room temperature)
sa:  saturated (at boiling point)

bp:  boiling point
adp: acid dew point

Medium Materials
c Stainless Nickel alloys Copper Pure metals
£ L steels alloys
8 | 2
£ S |
8 g |@ > o
Designation 5 £ = ” = § S 2 o
Chemical formula © =13 R > |8
HEHHHEHE2HS :
sl2lelg|3|g|3 5838, elel 5
% | C |2(2|5|5|l|l¥|gledglaS &8 ele|s|2|2|E|
S|5lz|z|e|8|83v882 5| 5|512|&8|E 5|2
28|22 |E|S|J|Qo| S|k e|a|S|Z|E|C| 2|5
Acetanilide (Antifebrine) <14 00| 0O[O0O|O0O|O|jO]|O]|OfO|O]ODO 0|00 |0|O
CgHgN
Acetic acid 5 2003/0/0[0|01[0]0]1 03 (0 |f0]0
CH;COOH or C,H,0, 5 bp| 3| 3| 0|00 1T]0|0]1 0|0
50 200 3/3/0[0|01[0]0]1 0|3 |1 |0]0]0
50 bp| 3| 3| 3|0]0]|1]0|0]1 3(3 (003 |1
80 2003/ 3| P|P|O|1[0]0]1 3 (00|00
96 200 3/ 3/3|P|0O|1[0]0]1 3 (0|0
98 bp| 3] 3[3|3|0|1]0]|0][1 0o
Acetic acid vapour 33 20 311
100 >50 313|301 0|13 313 (0 1
100 <bp 3/3/3[0]3 033 313 |0 3
Acetic aldehyde 100 bp| 1|1} 0{0f0O|0O|O|OfO|O|O|OfO|O|O|O|O]|O
H,-CHO
Acetic anhydride all 201|)0(0f0f0O|1{0[O0Of1T|T|3]0]0(f1|0|0]0]|0
(CH,;—C0),0 100 60| 3 0|0 0 T{r |1 jojo]|1]o0
100 bp| 3 0|0 3 0 110{0 (3|0
Acetic anilide <14/ 0| 0[O0|O0OfO|O|OfO0O|0O|O]|O]|D 00|00 |O
(Antifebrine)
Acetone 100 bpj 1{0|0Of0O]0O|O0O|Of|O|O]|O]|OfO|O|OfO(fO|O]|O
CH,COCH;
Acetyl chloride 2011111 [1]0]0]1[1 111 0110
CH,COClI
Acetylene dr 20{0/0/0{0{0f0f0]0]|0|3|3[3|3(0|0|0]|0]3
H-C=C-H dr 20(1{0{0f0[0{0|O0|0|0|3]3|3|3|3 (00|13
Acetylene dichloride hy 5 20 11 C
,H,Cl, dr 100 200 P/ P P|O|O|O 0 0 0
Acetylen tetrachloride 100 2(0{0{0f0 0 0|0]|0 0
CHCI,~CHCI, 100 bp| 0| 0| 0| O 0 1101 3
bp| 1 31 3
Adipic acid alll 2000 0| 0O|OfO|0O|O|O|O]O 000 |0|0O
HOOC(CH,),CO0H
Alcohol
see ethyl or methyl alcohol
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Resistance tables Resistance tables
Medium Materials Medium Materials
c Stainless Nickel alloys Copper Pure metals c Stainless Nickel alloys Copper Pure metals
£ L steels alloys £ L steels alloys
= 2 s 2
2| 5|2 S| g |2
(= = > o 3 8 >To
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| |S
HEEREIBRE AR € Slel#|5|8|2| 28|32, c
IR AN EIE NS EEE el el 5 el e|=|88 =8 e| €| 2
%|C 22|55 2% gledglgE Bl elel|23|Els % C 212|515« (3gledlgRY Bl Ele|2|3E|s
S|5\z\z\8|8|88q81B9 5252 28|5|5|2 S15|2|2 88|82 81835252 8|E|5|2
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Allyl alcohol 100 bp ofo0j0|j0|O0f1]|0 0 Ammonia bromide  hy 10 25/ 3| P P|P|O 0|1 0|1
CH,CHCH,0H NH,Br
Allyl chloride 100 25 0 0 0 Ammonium acetate 110/0|0 010
CH,=CHCH,CI CH;-COONH,
Alum 100 20/ 111]0lolol1]l0]o0 1 1 0|1 Ammonium alum hy cs 20 0|0 3]0
KAI (SO,), hy 0] 200 1/0f0]0 1 1111 001 NH,AI(SO,),
hy 0 <8 1] 1]0|0 1 1 010 A .
sa 3131 3 3 \mmonium
bicarbonate hy 0j0|0|0] 1|3 313 3 00
Aluminium me 70] 3| 3|33 3 33 (NH,HCO,
Al Ammonium bifluoride hy 0| 253[3]3]3 0 3]0
Aluminium acetate  hy 3 2[3|0[0]0 0 010 NH.HF, hy 0] wj3j3j0jo 0 810
(CH;-C00),AI(0H) hy sa 3/0[{0|0 1 0|1 Ammonium bromide
— - see ammonia bromide
Aluminium chloride hy 5 20 3[3|3|P{1|1]0]0|1T 3|31 3|1 |0|0]3]|1
AlCl, Ammonium carbonate hy 1 200/(0{0f0f0f0|0]T]0|1 1 01010
NH,),C0; hy 5| bp|o[ojofOjo|ofo|1|0]1 11 0010
Aluminium fluoride  hy 10 250 3| 3|33 111 1T (1 (0|3 |11
AlF, Ammonium chloride hy 1 200 1| P PIP|OJOJO[O]|O[T|S|S|T|[1T]0]0 11
NH,CI hy 10| 100 PP P|O[O]O]|O[1T|{T|[S|S|T1T]|1]0]1]1
Aluminium formate 1/0j0ofof0oj0|0]0O 0{1]0j0|0]0 hy 50| bp PIPIPIOp T O T 1)1 Tlrjo
Al (HCO0); " "
Ammonium fluoride 10 21117010 0 110
Aluminium hydroxide h 0 200 1/3[0]0f0 ojof1]o0 0 0|0 |1 NH,F hy hg| 70 3
AlOH), e ) hy | 20 80 3 3] 3 0 333 0
Aluminium nitrate ololololololololo olo Ammonium fluosilicate hy 20 401 3 1{0[{0|j0|0]O0]0O 0
AI(NO,); (NH,),SiFg
. . Ammonium formate hy 10 2({1{0[{0f0j0|0|0O]|O0]O 00 (0
ﬁ:u[;nlnlumoxme 20 1]1]0(0]0 0|0|3({0|0|0]0 03 HCOONH, hy 10 70 010
293
- N Ammonium hydroxide 100 20 ojo0ojo0j0j0|O0|0O|3]3 3(0(0]0 |1
Aluminium potassium NH,0H
4
sulphate
see alum Ammonium nitrate  hy 5 203|{0/0j0[0]1T|0|0|3]|3 3 00
NH,NO; hy 100 bp| 3| 0/ 0| 0|0 03 31313 010
— -
ﬁf‘:'s"é";""“""’ha'e Ez i ‘;g IR R R R R A A R DA R A Ammonium oxalate hy 0 2 1[1]0a0 BRIERE 1 0o
20T (COONH,), hy 10 bp| 3|3|1]0 10 11 1 110
Ammonia dr 10 2(0{0{0f0 00010 |S|{S|O0(3|0]|0]|0]|0 Ammonium
NH hy 2 2(0{0{0f0 00003 |S|S|3(3|0]|0]|1]0
8 hy 20 wlololololol1]1]|1]3 30300 perchlorate hy 10 20 P|P|P 1 0
hy sa| bp| 0| O0|O0[O|O[3|1]1]3 00 NH,CIO,
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Resistance tables

HYDRA

7.2 | Corrosion resistance

Resistance tables

(HYDRA)

Medium Materials
- Stainless Nickel alloys Copper Pure metals
£ e steels alloys
B | 2
£ S|
8 g = > o
Designation 5 £ = " = 8; o 2 o
Chemical formula © =13 IR > |8
HE IR N R AR
t12lg)el3|g|=Rg==8 clel§
wlc 212151522 a8 el 2|55,
B EEHHEEEEEE
= w | << | << 12 0 N [aNO| & [aO[F | | O | 2 |l <<| »
Ammonium persul-  hy 5 20 0] 0{0j0|1T({0]|0]|3]3 313|003
phate (NH,)S,04 hy 10 25 111 013333 (|3]3]0 3
Ammonium phos- hy 5 250 0 1 011 3|10 1
phate NH,H,PO0,
Ammonium rhodanide 70 0j0|0 0 0
NH,CNS
Ammonium sulphate hy 1 2/00/0[0f0f0O|1]|0]0f1]|3 31|00 (P
Hy),S0, hy 10 {0/ 1| 1]0[0|3 T(1 (3|31 [3]1|3|0]P]|1
hy sa bp| 1 0 3123 010
Ammonium sulphite cs 20 110{0|3]3 3|3 33|00
(NH,),S0, sa bp 311133 313 3(3(0]0
Ammonium sulphocyanate
see ammonium rhodanide
Amyl acetate all 20 L N O I I | 111 111
CH,-C0O0C4H,, 100)  bp| 1 111 0{1|1|0]0 0 0
Amyl alcohol 100 200/0[0]0 ojojofofoj0j0j0f|0O 0
CgH;0H 1000 bp| 1] 0| 0|0 0 1
Amyl chloride 100)  bp| 1 P|P{O|T|0|0]1]0 01|00 |3
CHy(CH,)sCH,CI
Amyl thiol 100/ 160 0|0 0
Aniline 100 2 0|0f0|1T| 00|33 |3|3[3]|3]0 010
CgHsNH, 100{ 180 101 1 310
Aniline chloride hy 5 20 P|P|P 0 3 33|00 |3
CgHsNH,HCI hy 5 100 P|P|P 0 0
Aniline hydrochloride
see anilin chloride
Aniline sulphate 20 0 0 1
Aniline sulphite hy 10 20 0 1 0
hy cs 20 0 0
Antifreeze 20 ojojojojO0O|j0|0]|0O 00|00
Glysantine

212

Medium Materials
- Stainless Nickel alloys Copper Pure metals
£ L steels alloys
g | 2
£ S |
8 g |@ > o
Designation 5 £ = ” = § S 2 o
Chemical formula © =13 EHEIFER > |8
HEIE IR EINE AR
s18(212(3|g|= g==8 EE
%|C |22|5|5| (% gledlagR Bl el el s|2|2Els
HEEEIEE L EHHEEEEEE
= uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Antimony me 100| 650 3 0|0 3 3
Sh
Antimony trichloride dr 2000|333 0 3
ShCl, hy 1000 1 3]3]3 0 3
Aqua regia 200 3|3]3(3 3 3 3(3|3]3 0|0 1
3HCI+HNO,
Arsenic 65 0|0
As 110 111
Arsenic acid hy 20| 3 00
H;AsO, hy 90 110 3133 3 3 3 3
Asphalt 2[00/ 0/0]0 00|00 |0O 0
Azobenzene 20 ojojoj{0j0j0j0]0 0 (0|0
CgHs—N=N-CgHs
Baking powder mo 11o0j0(0fj0f0f0|0|0O 1 0
Barium carbonate 20{3/0/0[0]|0 0{0j0j0|0]|0|0O 00 |1
BaCO,
Barium chloride hy 5 20 P P|Pl1T]1]0O[O0]|1]|3 311 (003
BaCl, hy 25 bp P|P{P|1T|1|0]0]|1 1/0]0 (P
Barium hydroxide  solid| 100 20000/ 0[0]|0|1 of1(0j1]0f0]0]0 3
Ba(0H), hy all 2000/ 0/ 0]0]|0|1 of1j(o0j1]|0f0]|1]0 3
hy alll bp| 0| 0| 0|0 1 0 0
hy 1000 815/ 0| 0| 0| 0|01 110
cs 2[00/ 0/0]0 1 0|1]0]|0|0]0O 0
hy sa bpl 0| 0] 0|0 1 0|0 3
50 100 0| 0|0 0|01 1 0|0
Barium nitrate hy all bp ofo0j0|j0|1]0 3 3 00 (0
Ba(Noa)z
Barium sulphate 25000/ 0[0]|0 0 0jojo0j0f0|1]|0]|0{|0O
BaS0,
Barium sulphide 25 000 311(13(3
BaS
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Resistance tables Resistance tables
Medium Materials Medium Materials
< Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
& e steels alloys £ e steels alloys
= 2 s 2
2| 5|2 £ g |2
8 = >To 3 = >To
Designation 5 £ 3 " = 8; o 2z - Designation 5 £ 3 ” = § - ) o
Chemical formula © L -y IR Chemical formula © Ll -y g2 z|2 S| | S
HEEREIBRE A € Slel#| 58|22k |32, .
IR EIE NS EEE el el 5 (el e|=|88 =8 e| €| 2
%|C|22/5|5|=|%acsdgleSElelels|l22]Els %|C|22/5|5|=|%agcdgeS Blelels|l22]Els
HEEEEIEEEEEEERE R 5|55 8|g|sled8Bg €| 5|8 E| 5|8 5|8
= w | << | << 12 © N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Basic aluminium acetat Bromoform dr 20000/ 0[{0[{0j0f0]0]0 010 3
see aluminium acetat HBry mo 3(0({0j0|0f0|0|O0]0O (] 3
Beer 100 20 3|{0|{0f0|0|0]0O o({0 1|01 |0]0]0]0O 1,3-Butadiene 0|0 0 010 0
100 bp| 3/ 0{ 0] 0|0 0 0|1{0(0|0]0O CH,=CHCH=CH,
Benzaldehyde dr bp 0| 0|0 1 1101(010 Butane 100 200/0{0f0f0O|j0]O0OjOfOfO|O0O|O0O]|T|O 1
CsHs—CHO CHyg 100/ 120 110]0
Benzene 100 20 ofo0j0j0j0jO|1|{0O|O0O|O|0D 00|00 |1 Butanol 100 20/ 0/0{0f0fO0O|j0|O0OjOfO|O|O0O|O0O|O0OfO|0O]|0]|0]|O
100 bp 00| 0 I T{1 (01 CH,—CH,—CH,—
CH,0H 100 bpf 0| 0] 0|0 0 0|0 0|0 (0
Benzenesulfonic acid hy 5 4 3|0[0]0
CHg-SO;H hy 5 60] 33| 1|1 Butter 2003/0[0[0j0|0]0f0 3 0
Benzine 100 25 ofoj0f0j0jOjOjO|OfO|fO]|1 0 1 Buttermilk 200 3/0lo0lo0lo0 0lo0]3 313 0
Benzoic acid hy all 2{1|0|/0f0|0j0O|0O|0|0]0O 000|000 Butyl
ylacetate 2(1]0/0[0]|0 ojo0j1(0f0]|0¢|0O 0|0 (0|0
CsH:COOH hy | alll bp[ 3|00 0|0f0f0[0|0|O|3|0[0]|0[0]|0]3 CH,C00CH, op| 11 0l0]0]o0 olololo 0 ololo
Benzyl alcohol all 2(1{1]0f0{0|0OjO0O]O0O|O|O|O|O|0O]|O0]O Butyric acid hy cs 20({3{0|{0f0|1|3/0]0]|1 3 0
C¢Hs—CH,0H CH;-CH,~CH,~COOH  hy sa bp| 33| 3|0|1|[3]0|0]1 3 1
Biphenyl 100 20{0/ 0/ S| S{0f0j0|O0|O0OfO|O|O|OfO0O|O0O]|O]O Cadmium me 313
CeHs—CgHs 1000 400 0| 0|S|S|o|[0|0|0]|0O oo fofo|o cd
Blood 2(3{0|{0f0{0|O0O|O0O|O0O|O|O|O0O|O|O0O]|O0]O Calcium me 850 3 33
Ca
Boiled oil 2{1{0{0f0{0|jO0OjO0O]O0O]|OfO|O0O|O|0O]|O0]0O 0
oedof Calcium bisulphite ] 23300 1310 0
Borax hy cs 11000 oflofo]o 000 CasS0, sal  bp 3] 3)3]0 0
Na,B,0, hy sa 3/0[0]0 0101 -
Calcium carbonate 2/01/0[0({0f0O|0|O0O|O0OfOfO|O0O|O0O|O0OfO|fO0O]|0]|DO
Boric acid hy 50/ 100 3[0[0[0[0|1][0[0]|1 1 Tl |ofof1 |1 CaCo,
H,B0; hy 50 150{ 3| 1| 0[O0 0| 1T]0]0]1 1 1100|110
hy 700 1500 3 11| 1O 1r|jOjO [T |OfT (1|1 1T jO|O]|T]|O Calcium chlorate hy 10 20 P[PPI T|1T]1T]1[1]3 111 0
Cal(Cl0,), hy 10/ 100 33| P11 |[1]1]3 11 0
Boron 200/0[0f0
B 900 0 Calcium chloride hy 5/ 100 3| P|P|P 0 0103
CaCl, hy 10 200 3|P|P[PlO|O]|O]OfOfO|3 |1 |T|0f0]0]|3
Bromine dr 100 2P| P|P[P|T|0]0]|0|0 0(0(0]|0 (3 310 cs 3(P|P|P|OjO|O]O|T]0]|3 0|1]0]0 (3
Br mo 100 21P|P|P|P 3 30131 |3]0]0 310 sa 3(3|P|PjOjO|O]O|3|0]|3 P|l0|3
Bromine water 0.03 20 P|P|P Calcium hydroxide ofojojo0|1|1|j0|O0O|T|O|O|O|1|T]0|0]|3
1 20 Pl P|P Ca(OH),
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7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
< Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 2 steels alloys
= 2 s 2
2| 5|2 S 5|2
g | & =Ts g | g >Ta
Designation 5 £ = " = 8; - ) I Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| | S
HEEREIBRE A € Slel#| 58|22k |32, .
: 22|12 |8|=Rg ==, e| gl 2 :182|2| |2z Rg ==y, | E| 2
% C 22|55 (S gldlgiE Elel gl 2Els % C |25 5|3gledlgeE &l gl sEls
HEEEHEE EH EHHEEEHEEE HHEEHER S EHHEEEHEEE
= - < << 12 © N NO| N [NO| o o = = = <T (2] = u << < @ © N NO| N [ NO| o o = = = < (2]
Calcium hypochlorite hy 2 200 3|3[3(P|0O|3]|0|0(|3]|3 313|010 (3 Chloramine 33100 o|j0jo0
Ca(oCl), hy cs 3 3[3|P 1 013
Chloric acid hy 20[ 33|33 0 00|33
Calcium nitrate 2003[0[0[0]|0]|0 0 0 0 HCIO,
Ca(NOy), alll 1000 3| 0[0f0|0]|0 0 0 0 Chorinated ime
Calcium oxalate  mo 200 1[0|ofojoloflojofo]ofo]o 003 see calcium hypochlorite
(C00) Ca Chlorine dr 100 200{ 00|00 ojofojofojofojofo|1]|0]|0]O
— Cl dr 100 300] 3| 3| 3|0 0|0[0]0
galocnumoxnde 200 0/0[0[0f0|0|0f0|0|0|0[0|O|O]0O 3 2 dr w0l 0l 3] 3!3|3 olololo
a mo 200313330 0 0103
Calciumsulphate  mo 0 1]ofofo]o olofofofofofofo]o]ols m 8] 33)¢8 0 vjo]s
CaSo, mo bp| 11 0[0f0]0 0j0j0j0f0|0f0]O |00 1 Chlorine dioxide hy 05 20/ 3|3|3]|3 1 3 00
c
Calcium sulphite hy cs 0[0|0]|0 1 0|01 2
CaS0; hy sa 0j0|0]0 1 0101 Chloroacetic acid all 200 3{3[3|L|3 111133 3 0|03
CH,CI-COOH hy 30 8] 3|3]|3]3 3 0 3(3(3[1]0]0]3
Carholic acid 200 0[0f0|/0|0[1][0|0]|1]0 o|1]0ofofo
CgHs(OH) bp| 3| 3|3|0 110 000 (3 Chlorobenzene dr ojo0fofo0 0
hy 9| bp| 3[3]|3]0 10 0/o0fo|3 oHs mo | 100 2 0|P|[P|P[ofO|O]|O|[O|O|O|O[1[1|0]0]1
Carbon dioxide dr | 100 <540| 0| 1| 0|0 0|o0|0|0O]|0O 300 0 Chloroethane 00 S| S| S|0jojo 10|01 1)1]0 0|rjo
co, dr 100/ 1000| 3 3 0 CoHiCl
I R A A A AR R A R N P F Chloroform dr 111 1]ofoolo]ofofolofo]o]o 0
Cl, mo 3P| P|P|O]O]|O 0 0 3
Carbon monoxide 100 2000[{0[0]|0 0(0j0]0 0[0|0|0 (0|0 :
co 100 <540 3] 0l 0] 0 3 ol 3(3lolol1 |3 ghl’grgnapmhallne ojo0j{0j0j0jO|jOjO|jOfOfO]|O]|0O 0|0 (0
1017
Carbon dr 200 0[0l0/0j0|0o|0flo|o0|0|0|0O|O|O|OO|O
tetrachloride dr bp| 1] 0| 0] 0 olo| folofofofo| |3 Snlorophenal rpopogo 0
Cl, mo % 1| 1|1|1/0fl0fl0|0]|o0]0 11010 3 s
mo bp| 3 1 3 Chlorosulphon acid  hy 10 20{0/0flo0|o0f0 0jofo ofofofo]|o|3
— HOSO,CI mo (3331 1]1]1 3/3(3]0(3 |3
Carbonic acid
see carbon dioxide Chrome alum hy 1 200 3[3[0|0 1 0 1
KCr(S0,), cs 33| 1]0 0 0 3 1]0 3
Caustic-soda solution sa 3[3]3]3 0 1 3 3]0 3
see sodium hydroxide Chromic acid hy 5] 20| 3] 3[ofof1[s]olol3]3|s|3|3|3]o]0]1]0
I Cr,0; hy 50 90| 3[3]|3]3 113(3[3|3(3[3]0]0
Chilean nitrate (H,Cr0,) hy o 220[3/0f[0|0[1]3 0l3(3|3[3(3[3]0]0]1
see sodium nitrate hy 10 65 3|3]|3]|3 0(3|3[3[3[3|3(|0]0
hy 10 bp|3|3[3[3[1]3 0[3|3[3[3[3[3|0]0]3
Chloral 2 0 0|3 hy 5| bp| 3|3|3|3|3]|3 303(3(3[3[3[3|0]0]3
CCl,-CHO hy 60 20 3|3|3|3|1]|3 303|3[3[3[3|0]0]3
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7.2 | Corrosion resistance 7.2 | Corrosion resistance

Resistance tables Resistance tables

Medium Materials Medium Materials
c Stainless Nickel alloys Copper Pure metals c Stainless Nickel alloys Copper Pure metals
£ e steels alloys £ e steels alloys
= 2 s 2
2| 5|2 S| g |2
3 o NE 8 a > o
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| |S
HERI RN E ER R EA € HERERE N E AR ER €
IR AN EIE NS EEE el el 5 el e|=|88 =8 e| €| 2
% C|2/2|5|5 (S glcdgiE &l el 3Els %1C (212|553 gldaeD Bl elels|22|Els
B R EEHEEEHEEE IR R EHHEEIEEHEE
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Chromic-acid anhydride Dibromethane 1 00 0 3
see chromium oxide CH,Br-CH,Br
Chromium oxide ojoj0{O0{0f0OjO|O|OfO|O|O|O|O]|0DO 0 Dichlorflourmethane dr bp 0|0 0(0f0|0 0
Cr0; CF,Cl, dr 20 0j0|0j0|0]0 00
mo 20 0j0|j0j0j0|0|0D 0
Chromium sulphate cs 3/0[{0|0 0j0(0]0 0
Cry(S0,); sa 3]0 1|1 1101010 0 Dichloroethane dr 100 200|P|P{P|T]|O 01 1 000 1
CH,CI-CH,CI mo 100 20 P|P|P 0 1
Cider 20(3|0j0f0|0j0|0|0|0 0|00 (110 "
bp| 3/ 0| 0| 0|0|0f0|0]0O 00|01 10 Dichloroethylene .
see acethylene dichloride
g;‘g'g)“"‘ f,‘\‘,’ al rEIEIRIE: s s Diethyl ether ofofofofojofof1|ofofafofofofo]o]o]o

7 (CHs),0
Combustion gases
free from S or H,S0, and Cl =400[ 0| 0| 0|0 0 Ewa'&eH 200 000) 010070/ 0) 00000000000

EERdl]
with S or H,S0, and Cl >:g§ Ether

=400) 0| 0| 0| O 0 see diethyl ether

Copper (Il) acetate  hy 0l 3[ofloojol1]olo]1]3 33 l1]ofo]3]1 Ethereal oils 00 1107000 0) 01010 0050000000
€U {CH,C00), hy bp| 3| 010/ 0 8 0 8 Ethyl alcohol all 2{0{0{0f0|0jO0OjO|O0O|O0O]O]O]|OfO0O|O0O|0|0]|0 |0
Copper () chloride  hy | [ 3[3[pr[rlo]3 1]3]3 33 003 CoHs0H aljbpj 1] 0] 0000 00 0]0]0]0]0]0]0]0]0
CuCl, hy | oS 313)3)3)3)3 0|3 313]010)3 Ethylbenzene 1ol oflolololololololololololo]o]al]o
Copper (ll) nitrate ~ hy 1 20 0(0j0|0]3 033 3(3(0]0]3 Cohs—CoHs
Cu(NO,) hy 50 bp 00| 0 3 113 0]0]3 :

312 hy os olololols 11313 3l3l0lo0l3 Etzl’litlchlurlde 0| S|S{S{O0j0j0[1|OfO0O|T|T]|1]0O 0110
Copper (Il) sulphate  hy cs 3/0[{0{0]0]3 033 313|010 (3 Ethylene 2000/0[0]0 0
CuS0, hy sa 3/ 1{0(0]0/|3 013 33|00 (3]0 CH,=CH,

Cresol all 20 3|1]0(f0 00 0 0|0 010 Ethylene dibromide

C5H,(CH,)OH alll bp| 3] 1] 1[0 0jo|1]o0 00 3 (0 see dibromethane

Crotonaldehyde 20| 3 o(o0jo0j0j0fO0Of0O|O0]|0O 0 0 Ethylene dichloride

CH,-CH=CH-CHO bp 1/0/0(0{0{0|0]0]0O 0 see dichloroethane

Cyclohexane ojojo0j0j0jOfOfO|OfO|O|O|O|O]|O]|O{|DO Ethylene glycol 100 2(0{0{0f0|O0O|T|O0O|O0O|1]0]O0]O0OfO0O|1T|0O|0O]O
(CHy) CH,0H-CH,0H

Diammonium phosphate Exhaust gases

see ammonium phosphate see combustion gas
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7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
= 2 s 2
2| 5|2 S| g |2
3 o >l g = a > o
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| |S
HERI RN E ER R EA € HERERE N E AR ER €
el e|=|88 =8 el el s el e|=|88 =8 el el 5
% C|2|2|5|5«|3gledlaleE B elEls|2|s|Els %1 C 122|552l gledaRY £l als|2| 5| Els
HEHEEHEE EH EHHEEEHEEE HHEEHER S EHHEEEHEHEE
= - < << 12 0 N NO| N [NO| o o = = = <T (2] = - << < @ © N NO| N [ NO| o o = = = << (2]
Fats ojo0ojo0j0j0jOfOfO|O|ODO 0(0j0j0]|0|O Gelatine 2(0{0{0f0 0 0 0 0
80| 1| 0|0f0| |0 0(o0f1j0|0j0]0 00
Fatty acid 100 2(0{0{0f0j0j0]O0O]O0O|1T|1T]T]O0O[T|00|0]|0 |0 - ——
C,;H5;;CO0H 100 60 3/ 0/0[0[0|0]|0]|0]0O T{1|1](0]0]0]|1 |0 Glacial acetic acid
100/ 150{ 3| 3| 0f0|0|0]0]O0]1 T11]3]0]0(0|3 |0 CH,COH
100/ 180f 3| 3| 30| 0| 0]0]O0]1 113(3(0]0]0 |3 |0 see acetic acid
1000 3000 3| 3|3|0j0|0jO0]0O 313 (3|0(0j0 |3 |0
Glass me 1200( 1 111
Fixing salt
see sodium thiosulphate Glauber salt
see sodium sulphate
Flue gases
see combustion gases Gluconic acid 100 2/1/0[0({0f0Of0|O0O|O0OfO0OfO|O0O|0O|O0O|O]|0O 0
CH,0H(CHOH),~COOH
Fluorine mo 200 3]3]3|3 0(0|3 333|013 310
F dr 100 200[{0[0]|0 ojojof0of0o({0O|0]0O 310 Glucose hy 20 0] 0|0 01|00 0 0
dr 100 2000 0| O| P| P 00 3010 3 CgHy,06
dr 100{ 500\ 3 0 3
Glutamic acid 21| P P[OJO|1]0]0]|1 1
Fluorosilicic acid 1000 20 3|3|P|P 1 1311 3 HOOC-CH,-CH,~ 80 3| P PO 1 1
Hy(SiFg) 25 2033331 |1]1]1]3 31113 3 CHNH,-COOH
70 200 3| 3|33 1 3 -
vapour 3/13[3|3 1 2 3 Glycerine 100 20(0{0{0f0j0j0jO0O]0O|jO|O]jO]|OfO0O|O0O|0|0]0 |1
CH,0H-CHOH-CH,0H 100 bp| 1| 100 0j0j0]0 1 010 00
Formaldehyde hy 10 2(3{0j{0f0{0|0OjO0O]0]|OfO|3]|0|0]|0]0 110
CH,0 hy 4| 20/ 3|0[0f0|0[0|0|O0|0O|O|3|0]|0]|0O]|O 110 Glycol
hy all| bp| 3|/ 0|00 0 0 3 see ethylenglycol
Formic acid 10 2033|100 1]0]o0]1 0 01 ]0]0o]o0]1 Glycolic acid 20 311117 0 0 !
HCOOH 0 bp| 3|3[3]1[0|1][0]0]|1 0 300 3 (3 CH,0H-COOH bp| 3| 3|33 0 0 1
80 bp| 3(3|3|3[0[1]0]|0]3 0 0113 313 3
85| 65 3| 3[3|3|/0|1][0|0]2 0 1113 3 Glysantine
see antifreeze
Fuels
Benzine 20 olololololo|lo]|oO ololo0]o0 0 Hexachloroethane 20 0j0j0j0|0]|O]O 0 3
bp ojofojofo|o|lo0]|o0O 00|00 0 ;~CCly
Benzene 20 ofo0|{0f0j0|0|O0]0O 0(0(0]0 0
bp ofo0j{0f0j0|0|O0O]0O 0{0|0]0O 0 Hexamethylene- hy 20 60| 1 0|0 0 1
Benzine-alcohol-mixture 20 ojojo|0|0[0]|0]|0O ojofofo 0 tetramine hy 80 60| 3 00 0
Diesel oil 20 of0j{0j0j0|0|O0O]O 0|0|0]0 0 (CH)eN,
Furfural 000 250 1] 1] 1]1 0 0|3]0]0 010 Household ammonia
100 bpl 3| 1| 1] 1 0 3 010 see ammonium hydroxide
Gallic acid 1 20 1{0{00 0 0 Hydrazene 200 0 0 3|3 3 3 1
CgH,(OH),CO0H 100 200 3|0]0f0 0 H,N-NH,
100 bp| 3/ 0| 0|0 3 0
220 221




7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
= 2 s 2
2| 5|2 S| g |2
3 o NE 8 a > o
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| |S
HEEREIBRE AR € Slel#|5|8|2| 28|32, c
HEE BRI S g|g|2 HEE BRI S g|g|2
% C |25 8|le|3lgledgeE &l gl E|Els % C|2|e2l5|5||3gledlgeE &l gl s|Els
HEHEEHEE EH EHHEEEHEEE HHEEHER S EHHEEEHEHEE
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Hydrazine sulphate hy 10 bp| 3 313 Hydrogen sulphide dr 100 2001 S{0[0|0]1 O(1({0{0|0|0fO (0|00 |1
(NH,),H,S0, H,S dr 1000 100] 3| S|o0|0 0 0
dr 1000 2000 3| 3|00 0
Hydrobromic acid 20( 3| 3 3 313[3[3(3(3[3(|3]3 313 mo 200 3|3|/0(0 0j0j0|0 (3|33 |3]|1]0 03
aqueous solution of
hydrogen bromide (HBr) Hydroiodic acid dr 2000/0[0f0
mo 203|333
Hydrochloric acid 0.2 20 3|3|P|P 0 Pl0]|0
HCI 05 2 3|3[3|FP 0 010 Hypochlorous acid 2/ 3|3]3]3 0 3
05 bp| 3| 3| 3|3 3 110 HOCI
1 200 3|3|3|P|3|3 01333 |3 [1]0]0](3
2| 6503|333 0 00 |3 Indol 2/0{0{0f0{0j0jO0O]O0|OfOf[O0O|O0O|0O]|O0]O 0
5 200 3|3]3[3[3|3 0113 1133 3
15 200 3/3[3|/3[3](3 033 313|3|0(3]0 Ink
2| 203]3]3]3 0 3 3003 |1 llic acid
32| bp| 3| 3|33 3 3003 see gallic act
. . lodine dr 100 200|P|P|P 0(0(3(3]3]|3 3 0
Hydrochloric-acid gas mo 20/ 33|33 113 310 3|3
see hydrogen chloride 2 mo bp| 3| 3|33 113 3 3|3
Hydrofluoric acid 10 2003/ 3[3|3[1]1|0|0]1 3133 |1]3]3]3 Jodoform dr sl ol ololo 0
HF 80 20| 1 L T O A A I 111131313 HJ. 20l 3|3/ plP
80| bp 11 31313 s mo
%0 % R 0 BEAEAE Iron (1) chloride hy 10 200 0 P| P 1 11311 00 (3
Hydrogen <300| 0 ol o 0 0 0 0 FeCl, hy cs 313 033 313 (003
H >300| 3 0|0 0 0
Iron (1) sulphate hy all bp| 0| 0| 0| O 00 310 3
Hydrogen bromide  dr 000 200 0|/0/0]0 FeSO,
HBr mo 30 2003|333 0
Iron (1ll) chloride dr 100 200{P|P|P|1]|3 033333 [3]|0]0]/(3
Hydrogen chloride  dr 200 3[1/1]0|/0]0]0 3133 110 FeCly hy 5/ 25313131333 013 |3|3|3|3|3]0j0 3
HCI dr 000 0 3(3[{3(0[0|0|0 3 3 1 hy 10 65| 3| 111 3 0|0
dr 25| 1] 3[3[3|0/0|0]0 3 3 313 hy 50 20031333 3 1 313133 010
dr 5000 3| 3| 3|3 1 0 3 3 313
Iron (1) nitrate hy 10 2{3{0[0|0 0 0
Hydrogen cyanide  dr 20 3|0|f0f0|0O|1T]0]0O|1T[3]3]|3[1|0(|0|0]0 Fe(NO,); hy all bp| 3{ 0|0 0|3]|3]3|3]|3 310
HCN hy 20 20 3|1|{0f0|0|1T]0|0|1[3]3]|3[1|0(|0|0]0
hy cs 2003 1[0j0{0|O0fO0O|0O|3|3[3[3|1]0]|0]|0f|0 Iron (1) sulphate hy all bpf 0| 0] 0|0 00 310 3
FeSO
Hydrogen fluoride 5 20 3(3[313[0|0|0]0O 3/0(3(31(3 !
HF 100 5000 3| 3)3|3|3|3 03 3 30131313 Iron (Il sulphate  hy | <30 20{ 3| 0| 0| 0|03 0[1]3[3|3|3[3]0]0]3
- Fe(SO,); hy alll bp| 3| 1|00 0 003
Hydrogen peroxide all 2003 3/0|{0|0|1]0|0]|1]3|3]|3 31 |3]01]0
0, Isatine 0 1[0|ofojofojojofojofo|o|o]|o0]0 0
CgHsNO,
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7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
c Stainless Nickel alloys Copper Pure metals c Stainless Nickel alloys Copper Pure metals
£ L steels alloys £ L steels alloys
= 2 s 2
2| 5|2 S| g |2
3 o NE = a > o
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula bl Il HEIRIEREEE Chemical formula b I -3 g2 z|2 S| |S
HEEREIBRE AR € Slel#|5|8|2| 28|32, c
HEE BRI S gl g| 2 HEE BRI S g|g| 2
% | C|2]2|5|5|« |3 glsolglgS Elelels|22Els % | C |2]/2|5|5|«|3 glsolalgS Elelels|22Els
S5l 5|28 |8eq882 E|5|5|2|&|E|5|2 S5l 5|38 |8eq8B2 E|5| 5|8 82|52
28|22 |E|S|J3|Qo|kFe|a|S|Z|E|C| 2|6 28|22 |E|S|J|Qo| S|k e|a|S|Z|E|C| 2|5
Kalinite Magnesium chloride hy 5 20( 3| 3|P|P|OJO|O|0O|0]3 310(0(0 |3
see alum MgCl, hy 5 bp| 3/ 3|3|3[0|0|0f0]|0]|3 310(0(0 |3
hy 50 bp| 3|3|3]|3 0|03
Ketene 20 0| 0|j0j0|0|0|0DO 00|00
R,C=C=0 bp 00|00 00 0j0]|0f|0 Magnesium hydroxide hy cs 0 0|00 ojojo0f0fO0O|0O|OfO]|O0O]|O |3
Mg(OH), hy sa 0 ojofoj{o{0Oj0j0O|0O|OfO|O]|O (OO ]|3
Lactic acid hy 1 200 3/3/0[0]0 0|0 03 ]1]0 0010
C,Hq0, hy all 20 3|3[1]0 0 010 (3 Magnesium nitrate cs of0[{0|0]|3]|3 3(0(3|0|0(3 |3 |00/
hy 10/ bp| 3/3/3[3|[0|3 031 113]0]0 (3 Mg(NO,),
hy alll  bp| 3] 3| 3|1 0 0|03
Magnesium oxide
Lactose hy 2/{0{0[{0f0{0|0|O0|0]|O0O|O0|O0|O0O|0O]|O0]O 0 see magnesium hydroxide
Cioz0n
Magnesium sulphate hy 0.1 2(0|1]0(0 0 00 (3
Lead me 388 3| 1|11 0 3 3 0|0 MgS0, hy 5 2003/ 1/0[0{0f1|0]0|1|0O|3]|0|0(1]0]|0]0O
Pb 900( 3| 3| 3|3 0 hy 50( bp| 3] 1]0]|0 1 0 (0|0
Lead acetate me 3/ 0[0|0 0]0 313 3 Maleic acid hy 5 2{3|{0|0f0|O0|1T|0]|0|1]0 1 0
(CH;-C00),Pb HOOC-HC=CH- hy 50 1000 3] 0] 0|0 1 0 0
COOH
Lead acide <20| <30 0jo0fo0 1 1
Pb(N;), Maleic anhydride 100| 285 0
Lead nitrate hy 1000 1{0[0{0|0f|O0O|O0O|O|0DO 0 (0|0 Mallic acid hy 200 3/3/0[{0[0|1/0]0]|1]|3 313|000
Pb(NO,), hy 50 100 3| 3] 0|0f0|1T|0|0|1|{3|3|3[3|3(0|0]0
Lime Malonic acid 20 2 T O A I 111 1
see calcium oxide CH,(COOH), 50 111111 111
100 3|3 3|3 33
Lithium me 30 0/0/0[{0{0f0]|0]|0|3|3|3|3]3 0 3
Li Manganese(ll) hy 5 100 3| P|P|P|1]1]1 113 3|1 (0|0
chloride MnCl, hy 50 2013/ P P|1[1][1 113 3(11]0]0
Lithium chloride hy cs 3/ 3|3/ PjOjOjO]O0]|1 0|0
LiCl Manganese(ll) cs 0jo0j0|j0j0]0O|O]O 0|00
sulphate MnSO,
Lithium hydroxide ~ hy all 200 1/0/0[0[{0f0]0 0 0|0
LiOH Maritime climate mo 2P| WP|P|O|O|OfO|O]|OfOfT|O|OfO]|O]|O]|2]|1
Magnesium me 650 1131333 31313333 (3]|0]0{(3 Methanol
Mg see methyl alcohol
Magnesium hy 20{0/0/0[{0[0fj0]0]|0]|O0|O 00 0|01 Menthol ojo0jo0fo0|jO0O{O|fO0O|O0O|O|OfO|O]|O (O |O]|O
carbonate MgCO;  hy bpl 0| O|O0|0O|O|O|O0O|O0O|O]O 00|00 |1 C,oHs0H
224 225



7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
£ e steels alloys £ L steels alloys
© 2 s 2
R £ g |2
3 o NE 8 a > o
Designation 5 £ = " S 8; M ) I Designation 5 £ = ” = § I 2 o
Chemical formula © L -y IR Chemical formula = L -y R
HEBEREIBRE AR € Slel#|7|8|2| 28|32, c
2 Elelell|e|=|88 =8 el el s (el e|=|88 =8 el el 5
% C |25 5 (S glcdgiE &l gl EEls %1C (212|552 %gldaeD B elels|2|2|Els
AEEEEEE LR EEHEEEHEEE IR R EHHEEIEEHEE
= - << << 12 © N NO| N [NO| o o = = = <T (2] = u << < @ © N NO| N [NO| o o = = = < (2]
Mercury dr 100 200|P|P|P 0(0[0|3(3|3(3|3]0]0 113 Mixed acids
Hg all| <500l 1] 1] 1[0 0jof0|3[3|3[3]3 003 HNO, H,S0,  H,0
% % %
Methane 200 ojojo0ojo0j0f0OjO|O|O0O|0]|O 0 90 10 - 20 0|0 3 3/13(3(|31]0 113
CH, 600 0 0 50 50 - 20 0|0 0 3
50 50 - 90 31111
Methyl acetate 60| 20| 0 0|0 0 0o 50 50 - 120 3133
38 60 2 50 3100
CH,CO0CH; 60| bp| 0 0|0 0 010 5% k- - %0 3110
25 75 - 90 31311
Methyl alcohol <100] 2 ojojojojo|olo]o 0001 % 75 157 3033
CH,0H 100 bp| 13| 1] 1 0j0j0]|0 o(o0jo0oj0jo0j0|1]0 15 20 65 200 3/ 3/0/|0
15 20 65 80 3/ 1]0
Methylamine hy 25 22[1|0l0]|0]0 0[0|3[3[3]3]|3 0 0 10 70 2 50 3/ 00
CHy-NH, 10 70 2 90 3| 1]0
5 30 65 20 3[3[0|0
Methyl chloride ~ dr | 100 20[ 0| 0| 0|0 ofofofo ojofofofo 0 :x 5 e e
p
CH,CI mo 03| P|P|P 0o 0 3 5 15 80 12 3l 1]
mo 100 P|P| P 00 1 0 3
Molasses 0jo0j0|{0|0O|0]|0O]|O [N ]
Methyldehyde
see formaldehyde Monochloroacetic acid
see chloroacetic acid
Methylene dichloride dr 200 P|P|P 0 0 0 Naphthaline 100 20 olololo 0 1
CH,Cl, mo 20 Pl P|P|O 1l1f1]0 0110 3
mo bp| | P|P| P IRERRE 010 3 Cofly 100 3% 010 0]0
Milk of lime 20 ol 1l ol 0 Naphthaline chloride :83 23(5] 8
Ca(OH), bp| O 1| 0] 0 0
Naphthaline sulphonic
Milk sugar acid 100 200 0 0] 0 0
see lactose C,oH;S0,H 100 bp 3033 0
Naphthenic acid hy 100 20 P|P|P|OjO]|O 0 1 0
Nickel (Il) chloride  hy 10 23| P|P|PjO|T|O]O0O]T|[1T{3]1|3]1]0 0
NiCl, hy 10| bp| 3]3|P|P 0 0
tot 70 0 1
Nickel (Il) nitrate hy 10 25 3|0|0f0|0|0O|O0O|0|3]3 313003
Ni(NO,), hy | <100 250 3|{0[{0(0]|0]|3 113 313003
Nickel (Il) sulphate  hy 20 3|{0j0f0jO0 1T 1T]1]1 3]0
NSO, hy bp| 3] 0|00 0 1)1 300
226 227



7.2 | Corrosion resistance HYDRA 7.2 | Corrosion resistance HYDRA
Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
= 2 s 2
2| 5|2 S| g |2
8 = >To 3 2 >To
Designation 5 £ % " = 8; o 2z - Designation 5 £ 5 ” = § - ) o
Chemical formula © L -y IR Chemical formula © Ll -y g2 z|2 S| |S
HEEREIBRE AR € Slel#|5|8|2| 28|32, c
HEIE IR S S gl g2 HEIE IR S S gl g2
% C|2/2|5|5 (S glcdgiE &l el 3Els % | C 22|52l 3gldglRE 5 elg |2l Els
HHEEIEEE R EHHEEEHEE HHEEEHE N EEHHEEEHEE
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Nitric acid 1 2/ 3|/0[0]0 00 (1|33 |3]0]0]0 Perchlorethane
3 1 bp 3| 0| 0|0 113 3 (0|0 see hexachlorethane
5 200 3[{0[{0(0]0)|3 033 313|010 (3
5 bp| 3| 10| 0 1 010 Perchloric acid (60%) 10 20 3| 3|33 0 3
10 bp| 31| 0] 0 113 31010 HCIO, 100 2003|333 0
15 bp| 31| 0] 0 3 00
) bpl 3131010 3 1o Perchlorethylene 20{ 0| 0[0]|0 0f0jo|o0 0
50 bp| 33| 3| 1]0]3 3133 313 |1]0(3 ,Cly bpl O 1] 1] 1 1{1(01]0 3
65 20 3| 0| 0|0 0 0 001 mo 3l plplp
65 bp| 333|303 31313 3(3|0]0 (3
99| bp| 3[3[3[3]0]3 3133 313(0/3 Perhvdrol
00 20 3|3|3]3 3 300 e on
4| 200/ 3|3|3]3 3 3|0 superoxide
Nitrobenzene hy ojof0f0f0f0O|O0O|T|O|O0O|OfO|O|O|O 0 Petroleum 20/ 0lo0lo0]o0 ololololol1lololo]o 0
CoHNO,), bp| 0| 0|00 0jofolo 1]0f0]3]0 0
Nitrobenzoic acid hy 2{1|0{0f0|0jO0O]O0O|O0O|O]O]|O]O 0 0 Petrol
CoHi(NO,)CO0H see benzine (benzene)
Nitroglycerine hy 2(0{0{0f0 0 Phenol
C3H5(ONO,); see carbolic acid
Nitrogen 100 20( 0 0] 0 ojojojofoj{0j0|0]|O0O]O 0|0 Phloroglucinol 2 ololololololo]o ololo
N 100| 900| 1 3 C.Ho(OH)
6" '3 3
Nitrous acid
Phosgene dr 20 0|0|0j0jO0|jO|O0]|O 00 (0
similar to nitric acid coc,
in aoi Phosphoric acid hy 1 20 3|{0|0f0|O0|O0Of|O0O|O0O|1]3 310(0(0 |3
g;‘;'?a?t;'gcid H;PO, hy | 10| 2003|300 0 00
hy 30| bp| 3| 3] 11 1{1]12|1]3|3]3|0]3
Oleum hy 60| bp| 3| 3|33 1 300
see sulphur trioxide m gg Ifg g g :13 g g 0 g [1] 1 3 g g ?
Oxalic acid hy all 200 3|3|/0(0|1|1]0]O0]|1 310|01(0
CH,0, hy 0 bp| 333|301 |o]o]1]1 113|303 Phosphorous dr 2{0)0j0]0
hy sa 30333 1[1]1]|1]1 P
1 Phosphorous penta- dr 100 2(00{0]|0 0 01
gxygen 500 00| 0 0 313 0|3 chiorite PC,
0zone olololololo|o]|o 1 0 0 Phtaljcacidal!d 200 0 0|0 0|0 0(0|0]0 010
phtalic anhydride 200 030 00 0|0 0
Paraffin 200 0(0]/0]0 0 0 CsHy(COOH), dr bp 0jo0fo0 0 00
CnHyt, me 12000/ 0|00 00|00 0 0
228 229
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Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
= 2 s 2
2| 5|2 S| g |2
g 3 > o 3 8 > o
Designation 5 £ = " = 8; - 2z - Designation S £ # " = § S 2 °
Chemical formula © L -y IR Chemical formula © Ll -y g2 z|2 S| |S
RN 213z |32 e S| 3| @ | B2 3e. |32 €
SRR R S R = | E| 2 : 222|828 ==, | E|2
%|C 22|55 2% gledglgE Bl elel|23|Els % | C 22|52l 3gldglRE 5 elg |2l Els
HAHEEEER R EHHEEIHHEE SHEHBEE K EHEHEEEHEE
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| » = uw | << < @ © N NO| N [ NO| = | m o Z| || < (2]
Picric acid hy 3 200 3|/0[0]0 0 110 Potassium hy 10 40 3|0[0(0|T|1]1]1[1]0 3(1(0]010
CgH,(OH)(NO,); hy cs 3/0/0(0]3|3 0{3[3[3|3]|3][3]0 0 dichromate hy 25 4033|001 [1]|1]1]1]3 3131 (0]0]0]0
me 150 3] 0| 0|0 0 3 KyCr,0, hy 25/ bp| 3[3|0]|0 1 3(3(3]3 0(0]0
Plaster Potassium hy 1 2{0{0[{0|1]1|0|0]|O0]0O0 0(1]0(01|0
see calcium sulphate ferricyanide hy cs 00| 0 0 00 0 00|00 |3
Ks(Fe(CNJg) hy sa 3| 0|P|O 0 0 00|00 |3
Potash lye
see potassium hydroxide Potassium hy 1 20 0jo0j0j1j1jo0f0|0|0D0 0|1]0]|01|0
ferrocyanide hy 25 20 ofoj{0j0j0j0|jO0OfO0O]|0O 0 0|00 (0|3
Potassium me 604| 0 0(0 1 0 0 Ky(Fe(CN);) hy 2% bp 1| 1{0j0j00j0j0]0 0(0j0]0 3
K 800 0|0 1 0110
Potassium fluoride  hy cs 00|00 0 3
Potassium acetate me | 100 292| 1 0(0 1 0 hy sa 1/0j0)0 0
CHs-COO0K hy 201(0[/0]|0 0j0jo0]o0 1T{1]0]0 - -
Potassium hydroxide hy 10 20 0 S|S|1]1]1]1]0]0 3/0(0|3 (3
KOH hy 20 bp 0| S|S{1|{1{1|1]0]3 00|33
Potassium bisulphate hy 5| | 3]3]2]0 0 - N R A I R A A S FAEREAE
S0, hy 5 % 3]3]3]3 3 hy | 50| bp| S|3[3[3[1]3 1]0]3 3({0|3[3]3
© 3 hy sa S[3]S|S 1 0 31310
Potassium bitartrate hy cs 313/0(0 010 0 100/ 360| 3| 3| 3] 3 3 3 013313
CH,0; hy | sa 3| 3[3]1 1[0 0 me
N N Potassium hy all 20 P|P|P|3]3 033 310 3
Potassium bromide  hy 5 30 3| P|P|PjO|T]O]O|1T]0]O 0|0|0]|0 |3 hypochloride KCIO  hy all bp Pl P|P|3]|3 11313 310 3
KBr
" Potassium iodide hy 20010 P[P[PlO|1T]1]0[3]|0 03 (0|03
Potassium carbonate hy 50 2{1|0|{0f0|0|0O|O0O|O0O|O0O|1]|3]|1T[1]0|0|0]|3 |0 KJ hy bp| 0| 3| P P|O|1[1]0|3]0 0/3|0]01|3
K,C0, hy 50( bp 3] 3] 0|0|0[0]|O0O|O|0D 3 0|0 (0|3 |0
- Potassium nitrate  hy all 20 00| OO 1| 1T |1]1 110 0
Potassium chlorate  hy 5 200 3/0/0(0{0f1]0 T{3 |1 |11 ]1]0 0 KNO, hy all bp 0[0|0 1 0 1
KCIO, hy sa 3/0/0{0{0|3]0]0]|3]|3 113]01]0 (1
Potassium nitrite all bpf T 0] 0|0 1]O0|OfO|O|T |1 |1 ]|1]1
Potassium chloride hy 10 20( 3| 3|P|P|OjO|jO|O0O|O]O 1 )
KCI hy 10| <bp| 3| 3| P| P 1 3 1
hy 30| bp 3|3 PP 1o 3|13 0 010 Potassium permang- hy 00 2000|/0[0]|0 0110 00|00 |3
hy cs 3| P PP 1 anate KMn0, hy alll bp| 3| 1| 1] 1]0[1|1|1|1]0 00000
hy sa 33| P|P 1
- Potassium persulphate hy 10 5( 3| 3|00 0 03 313(3(|31]0 313
Potassium chromate hy 10 200 0 ojofoj{oj0f0j1j0f0Of0O|O0O]|O|0DO 0 K;S,05
K,Cr0, hy 10{  bp| 1 0|0 0 0
Potassium silicate 20010 0{0f0f0j0Oj0OjOfO0O|O0O|0O|0]0]|0O 3
Potassium cyanide  hy 10 20 3|0[0({0|0]|3 013 313 013 K,Si0s
KCN hy 10/ bp| 3/0/0]0 313(3]3 3
Potassium sulphate  hy 10 25/ 3|0[0f0f0O|0|0O|OfOfO|1|0|0O(f1[0]|0]|0O
K,S0, hy alll bpj 0| O0OjOfO|O0O|O0O|OfO|O0O|O|OfO|O|OO|O|1
230 231
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Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
= 2 s 2
2| 5|2 S| g |2
3 o NE 8 a > o
Designation 5 £ = " = 8; M ) & Designation 5 £ = ” = § S 2 o
Chemical formula © L -y IR Chemical formula = L -y g2 z|2 S| |S
HEEREIBRE AR € Slel#|5|8|2| 28|32, c
22|23 g|s g =[=8 . el e| & t2el2|3e|z g =[=8 . el e| §
% | C|2/25|5 =38 gleSElelesl22]Els %|C|2/2/5|5 =3 gedgey Elelesl22|Els
B R EEHEEEHEEE IR R EHHEEIEEHEE
= - < << 12 0 N NO| N [NO| o o = = = <T (2] = - << < @ © N NO| N [ NO| o o = = = << (2]
Protein solutions 2{1|0|/0f0|0|O0O|O0O|0|0]0O 0/01(0 Sodium acetate hy 10 25/ 0[0|0(f0 0|j0j0]0 0[0|0|0(0]0O
CH;-COONa hy sa 3/0[{0]|0 0 010
Pyridine dr all 20 0|0 0 0
5Hsl all bp 00 ojo0jo0jo0 010 0 Sodium aluminate 100 2000/ 0[0]0 0
NaAlO, hy 10 25/ 0[0]0]0 1 0 3
Pyrogallol all 2(3|0|0f0 0 0 0 0
CgHs(0H); alll bp| 3| 0|00 1 0 0 0 Sodium arsenate hy cs 0j0|0]0 0 0
Na,HAsO,
Quinine bisulphate  dr 200 3|3[3(0/|0 oj0|1]0 0 010 - -
Sodium bicarbonate 100 20 000 0 0
ini NaHCO hy 10 2(0{0{0(0{0| T T]1T]1[0[3]1|1T]1]0 0
Quinine sulphate dr 2(3|{0/0f[0]|0 ojfo|1|0 00 010 3 hy os ololololalolalilo ol1lolold
Quinol 3 ololofofo 1 1 0 hy | sa 0] 0]0 ! 0
HO-CiH,-OH Sodium bisulphate  hy alll 200 3| 3[3|0|0| 1111|331 |1|1]0]0]|0
Salicylic acid ar | 10| 2/ 1]olololol1lo]o]1]0 ol1]olo]o NaHS0, hy | el bpp 313131 TIO TP TS 331001
HOCgH,COOH mo 100 20 3 0|0 110 0 Sodium bisulphi
phite  hy 10 200 3|3[0]0 1 1103|010 0
hy | oS 8 01070 ) 110)0)0)0 00 ! NaHS0; hy | 50| 20/ 3[0fo]o0 1]0 1lo]3]0 o0
Salmiac . hy 50 bp| 3| 3|30 0 0
see ammonium chloride Sodium borate hy | oos ofofofo ofof1]o 0 0o |1
NaBo, 4 H,0 me 3[3]3|3 3
Salpetre (Borax)
see potassium nitrate
Sodium bromide hy all 20 3|3|3|FP 1 0 3
Seawater NaBr hy alll  bp| 33| 3]|FP 1 0 3
at flow velocity v (m/s)
0<v=15 20 1 PIPIPIPIPIOOPIT e Sodium carbonate  hy 1 2[3l0o{ojofofl1]|0f0]0f0 ofofofo|2
15<v<4b 2{1|0|{0f0|P|O]jO|O|O]O]O 31 Na,CO0, hy all bp ololololololo ololo |3
— - hy 40| 3| 3|33
Siliceous flux acid me 900| 3| 3| 3| 3 0 0
see fluorsilicic acid
Sodium chloride hy 05 20 P|P|{P|O]1]0|0]0]0O 11010
Silver nitrate hy 10 203/0{0[{0f0O| 1|1 1T[3|3|3[3[3[3|0]0]3 NaCl hy 2 20 P|P|{PIO]1]0|0]0]0O 11010
AgNO, hy 10 bp| 3| 0|00 310 hy cs 3/ P|P|PjO]T]O[0O]|O|O 01 (0]0 /2|0
hy 20 60 3| 0|00 0 hy sa 3/ 33| PjOj1T]O[T1T]0]|0O 0[1]0]0 (3]0
hy 40 203|0]0f0 1 0
me 1000 2500 3| 3|00
Sodi hlorit d 100 200 3| P|P|O 0 0
Soap hy 1 2(0{0{0f0 00 0{0|1T|0]0]|0|0O 0 N(;CIIIEJTC ore h:/ 5 20 3| P 0
hy 1 70| 0|00 0{0|1T|0]0]|0 0 hy 5 bp 303 1 0
hy 10 2(0{0|/0f0 00 0 hy 10 80| 3 3| P 0 1 0
Sodium (0, = 0.005 %) 200 0{ 000 0 1 Sodium chromate hy all bp| 0| O|O|O|jO|OfOfO|O|O]OfO]|O 0
Na me 600 3[ 1] 0|0 0 Na,Cr0,
232 233
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Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
£ e steels alloys £ e steels alloys
] 2 © 2
= & £ &
S 8|2 — S 8|2 —
Designation 5 £ % B = 8; wl® e Designation g £ 5 " = § o % o
Chemical formula Sl lEl. 2|23 2 g = S Chemical formula b I -3 HEIERE R RN
HEIR IR INEERER Tle|lE|*|8|2| 3|33
tlelele|dle|TISe = (=9 E tlelele|dlelTI3g = (=8 E
wlc |B12| 2121583103258 |l x|-|5lE|2]. % | ¢ |B|E|E|E 202158 ¢l ol 5| | 5|52
T2 8|glgle 8|8z €|5|2|l2|5|E|¢E|¢8 2| g E|ls|d|8ledelez €5 e|l28|s5|28E|¢8
2| 2|2 22|83 SR3s|8(8[2|8|5|2|5 2| 2|2 22|83 SR3s|8(8[2|8|5|2|5
Sodium cyanide me 600 1 3133|313 3|3 Sodium perborate  hy 10 20/ 3|/0[0]0 1 1
NaCN hy cs 110/0(0 3111333 ]0]0 33 NaBO, hy 10 bp| 3{ 0| 0|0 1 1
Sodium fluoride hy 10 20| 0 0|0 3 0 Sodium perchlorate hy 00 2 3/3[0]0 0
NaF ny 10 bp| 0 g g 0 NaClo, hy 10 bp| 3 0(0|1 0
y cs
. Sodium peroxide hy 10 23| 1(0[0|1T|1]1]1[0]|3 3/0(3(3(3]3
Sodium hydrogensulphate Na,0, hy 0/ bpl 3| 3[0[0|1|1][1]1][0]3 3(1(3(3|3]3
see sodium bisulphate me 460 3|1 313 0
Sodium hydrogensulphite Sodium phosphate  hy 100 20 ojofojojo|jof0jO0|O|3|1|1]0|0|0]O
see sodium bisulphite Na,HPO, hy 0] bp ojofofo|ofo|0foO 3 00 |1
h cs 0j0|j0j0j0jOjO0O]|0O 00|00 |0
Sodium hydroxide  solid| 100 alll 0| 0] 0] 0 0{0|0|0 0 0 Y
NaOH hy <10 <60] 0( 0| 0| O 000 0 i i
hy Z10| <bp| 3| 3| 0] 0 ololo 0 guglrﬁfgggngte hy all 20 00|00 0 0(0]|0 0
hy | <20| <60 0| 0| 0|0 000 0 il
m Zig igg g 3 g g g g g 8 Sodium silicofluoride hy cs 3 3[313[0|0|1[1]0 0 1
hy | <o <100/ 3| 3| 0|0l |ofo|o 0 Nay{SiFy)
hy SH <1033 88 9190 g Sodium sulphate hy 10 200 3|0|{0f0|0O|O0OjO|O|O|O]O]OfO|O0O|0O|0O]|O
hy | <50/ <60 0| 0| 0|0 0(0]0 0
hy <50 <100] 3| 3/ 0] 0 ololo 0 Na,S0, hy cs 3/ 1{0l0j0]1|]O0f0O|1]|0O 0|1]0]|01|0
hy | <50| <i00| 3| 3| 3|3 ofofo 0 hy | sa 31 3/010) 0101000 0o
hy <60 <90| 33| 0|0 0|00 0 - -
hy <60| <140 3| 3| 3| 3 0|00 0 Sodium sulphide hy 1 2({3|{0(0(0f[0]0 1 110
hy <60| <140| 3| 3| 3| 3 3103 0 Na,S hy cs 200 3|3/3[{0f0|1]0]0 3 311 (0101
hy | <60 >140| 3| 3| 3| 3 3/0(3 0 hy sa 313|131 0 3
Sodium hypochlorite hy 5 2003/ 3[3|P|0]3 033 313]0 3 Sodium sulphite hy 10 2003|1]0/0 0|13 11 0 0
NaOCl hy 10 50| 3 P| P 0 1 0 3 Na,S0; hy 50 bp| 3| 3|00 0 3
Sodium hyposulphite all 20 2 I O T O O < 31 0 Sodium superoxide
Na,S,0, all bp 2 2 TV O O I 31 0 see sodium peroxide
Sodium iodide P/ P|P|O|O|O|O 0 1 Sodium tetraborate
NaJ see borax
Sodium nitrate hy 5 2(3|{0|j0f0|0fjO0O|O0O|0O|1]0 0|1]0]0¢|0 Sodium thiosulphate hy 1 2201/0/0[0 0 010 0
NaNO; hy 10 2(1|0{0f0|0jO0O]O0O|1T|1T]O0]|3]|T (1|1 |0|0]O Na,S,0, hy 10 203/ 0/0/[0 0 0
hy <10 bp| 3( 0| 0|0 0 1101013 |3 hy 25 bp| 3| P|P|P 010 1
hy 30, 2/ 1|0fojojojof1|[1|1]0 11000 cs HEIRIR 1 113 3111000
hy 30 bp| 10| 0] 0|00 311 110010
me s0p3)0/0)0 0 Tjojojos Spirit of terpentine 1000 20[3[0|0]0 0|1]0f0 0 0
100 bp| 3] 0] 0|0 01|00 0 0
Sodium nitrite hy 20 0j0|1]0|0|0f0]0O 113]0]0 |1 P
NaNO,
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Resistance tables Resistance tables
Medium Materials Medium Materials
- Stainless Nickel alloys Copper Pure metals - Stainless Nickel alloys Copper Pure metals
2 2 steels alloys 2 e steels alloys
© 2 s 2
R £ g |2
3 o NE 8 a > o
Designation 5 £ % " S 8; o 2z - Designation 5 £ % ” = § - 2 o
Chemical formula © L -y IR Chemical formula © Ll -y R
HEBEREIBRE AR € Slel#|7|8|2| 28|32, c
HHEEIRIEH R S £l gl 2 HHEERIEH R S gl gl 2
% C |25 8le(3lgledgeE &l gl EEls %1 C 22553 glcdlgiS Elel gzl EEls
HAHEEHEER R EHHEEIHHEE SHEHBEE K EHEHEEEHEE
= - << << 12 © N NO| N [NO| o o = = = <T (2] = u << < @ © N NO| N [NO| o o = = = < (2]
Spirits 2({1]0{0f0|0j0]|0]|0|0 Sulphuric acid 60 2003|333 01 3(13(3|0(31]0]3
bp| 30| 0| 0|00 0|0]0O H,S0, 80 203|311 013311 310 (3
90 20 3|3|1(0 0 310 (3
Steam 96 201 1]1(0 0 3 1T11131]0]3
0, < 1 ppm; Cl < 10 ppm <500 1| 1] 1]0 0 0 Sulphurous acid hy 1 20 3|3[0]0 1 013 3 0|1
0,> 1 ppm; CI < 10 ppm <355/ s|s|s|s 0 010 H,S0; 'r‘]\; s g g 0 g ‘]’ 3 T g
0, > 15 ppm; Cl < 3 ppm >4500 S| S| S| S 0 0
Sulphur trioxide hy 100 20 3
Stearic acid 100 20 1]0|o0fo0 olojofol1|3]1|1]0]0 0o 80, dr | 10 2] 0 2|3 0|3|2j0j0j0])3 30
CHy(CH,),sCOOH 100 951310 0]0|0]1 opr 0|1 jojos Tannic acid hy 5200 3[0[0|0 0 0foj1]oj0f0|0 0
100{ 180 1 0 3 Cy5Hs,046 hy 25 1000 33|00 0
hy 50 bp| 3| 3|00 0 0
Succinic acid bpj 10| 0|O0j0Of|OfO|O0O|0|O|O]|O
HOOC- CHr_CH,-COOH Tar nfo0|ofofo BERERE 0 1
Tartaric acid hy 10 2(1|0[{0f0|0|T|0]O0|1T]0[3]0 1101(0 |3
Sulphur dr 100 60f 0| 0|00 0 0 hy 10 bp| 31| 0| 0|03 1131013 311103
N me 130 1 00| 0 0 033|333 ]3]0 3 hy 25 2( 3| 1(0f0 0 0(0|0 0 0103
me 2400 3/ 00| 0 0 3 0 hy 25 bp| 33| 1|0 0 11110 1 110 (3
mo 20 3|2|1(0 03333 |3 ]3]0 hy 50 20 3|3|]0(0 0 0 003
hy 50 bp| 33| 3|3 1 0 310 (3
Sulphur dioxide  dr | 100( 20[ 0| 0[ 000 [0 [0 0|1 0o|0o|0|0|0|0|0]|O]0O Tetrachlorosthane
S0, dr 100 601 31 31 1)1 0 0 0 see acetylen tetrachloride
dr 100 4000 3| 3| 3|0 1 3 0 03
dr 100( 800| 3| 3| 3|3 3 310 0 Tetrachloroethylene pure| 100 20| 0| 0| 0| O 0 0{0[0]0|0f|O 0
mo 100 200 3|3|3(0|0j0|0|O0|0O|3]|3]|1T(3|0|0|0]3 pure| 100 bp 0|0 0 ojofofo|0]|o0 0
mo 100 60 3| 3|30 0 0 3
mo 100 200 3]3] 3|3 0 0 3 mo 20033 P|P 0 1131 |1]0]0 3
mo bp| 33| P| P 0 11311 (0]0 3
Iphuri i . 2 1 1
Dulphuric acid s bg RN HEE Tin chloride 5/ 2 3|3|3|3][3]s 0|13 10003
e 01l 20 33|00 olo !l SnCly; SnCl, sa 313133
0.2 bp| 33| 3|0 110 (3
0.8 bp| 3| 3| 3|3 11013 Toluene 100 2/00/0[0]0 0(0|0|0]0O 0 0
1 20 3|3]1]0 1jofof1]3 1{o]o|o0|1 CsHs-CH; 100 bpj0j0OjO]0O 0jo0jojojo 0 0
3 bp| 33| 3|3 1 3 110 (3
5 bp| 3| 3|3|3]|1]3 30113 30310303 Town gas ojojojO0jO0jO|OfO|T|1]0O|O]|1]1
751 200 3131110 o1 Trichloroacetaldehyde
0] bp|3|3|3|3[1]3 31313 313(3/0(3 see chloral
25 200 3] 3]3|3 0 3 31011
25 bp| 3| 3| 3|3 3 3 310 (3 Trichloroethylene  pure| 100 2(0{0{0f0 0 0{0|0|0]|0|0O 0
40 200 3] 3]3|3 0(1(3|3|3]3 1101 HCI=CCl, pure| 100 bp 0] 0 0 0{0|0|0]|0|0 0
40 bp| 3| 3| 3|3 3 3 3103 (1 mo 20 3|3|P|P 0 1(3|1|1]0]0 3
50 200 3] 3[3]3[1]3 033 313 (13]0¢(3 mo bp| 3| 3| P| P 0 1T{3|1|1]0]0 3
50 bp| 333|333 3133 31313 3
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7.2 | Corrosion resistance HYDRA

Resistance tables

Medium Materials
- Stainless Nickel alloys Copper Pure metals
2 2 steels alloys
B | 2
2 S |
8 g = > o
Designation 5 £ |2 B 28|, 3|,
Chemical formula © i -y EHEIFER > |8
HE IR N R AR
t2le|e|del=3g =8 clel E
%|C |22|5|5 (S gledglaR Bl el s|2|2Els
B R EEHEEEHEEE
= w | << | << 12 0 N [aNO| & [aO[F || O | 2 |l <<| »
Trichloromethane
see chloroform
Tricresylphosphate ofo0j0|0|0j0OfO]|0O 0 0
Trinitrophenol
see picric acid
Trichloroacetic acid
see chloroacetic acid
Urea 100 2000/ 0100 00 00|00
CO(NH,), 100| 150 3 110 3 101 1{0(0 |3 |1
Uric acid hy 200 3/0/0[{0{0|1]0]0]|0|0O 1 0 3
C5H,0,N; hy 1000 3{0{0{0|j0[1]0|0|O0]0O 1 0 3
Vinyl chloride dr 2[{0{0[0|0 0 0 0
CH,=CHCI <400 0| 0| OO 0 0|0
Water vapour
see steam
Wine 200 3,000 0 313 3 0|3
bp| 3| 0| 0|0 0 313 3 0|3
Yeast 20{1/0/0[{0{0f0j0O]O0O]|O|O|O|O0O|O0O(fO0O|0|0]|O0]|O
Yellow potassium prussiate
see potassium ferricyanide
Zinc chloride hy 5 203/ P/ P|P|O|1T]0]O0]|1]3 11003
ZnCl, hy 5 bp| 3|3|3|3[0]|3 1133 110]0 (3
hy 10 200 3| P|P|P 3 0|0 |0]0
hy 2 20 3| P|P|P 3133 010
hy 75 20 33| P|P 0o
Zinc sulphate hy 2 2(3|0|0f0 0 0 0(0]|0
ZnS0, hy 200 bp| 3| 0|00 1 0|03
hy 300 bp| 3| 3|00 1 0|03
hy cs 3|0j0f0{0O| 1|01 ]|1]|0O 110101
hy sa 3/13/0(0 1 0|03
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