
COMPLETE SPECIFICATION     Corrosion Inhibition                    We,
FARBENFABRIKEN  BAYER  AKTIEN-  taining solution, but unfortunately is
limited       GESELLSCHAFT, a body corporate organised  in its
effectiveness to special cases such as                  under the laws of
Germany, of Leverkusen,  the wet preservation of still water-circulation
Germany, do hereby declare the invention,  systems and closed coolant
circuits. It has  45              5  for which we pray that a patent may be
been found that the aforementioned combina-                  granted to us,
and the method by which it is  tion cannot be used for plants run continu-
to be performed, to be particularly des-  ously at relatively high water
temperatures                  cribed in and by the following statement: -
for the following reasons.                    This invention relates to a
process for    The cyanide is not stable so that ele-  50              10
inhibiting corrosion by means of a hydrazine  mentary copper can be
precipitated, in some                  preparation and is concerned with
the pro-  cases even at a temperature as low as 40[err]C,      tection
against corrosion of metal surfaces  depending on the hydrazine excess. In
power                  in sealed vessels and pipe systems contain-
stations, however, copper is an undesirable                  ing water.
material for a number of reasons. The maxi-  55              15    It is
known that corrosion affecting indus-  mum permissible content of the water
used                  trial plants such as steam boilers, long dis-  to
feed the high-pressure boils is 3.10[err] g of                  tance
supply heating systems and hot-water  copper per litre. In some cases,
legal restric- heating systems, can be inhibited by adding  tions, too,
prohibit the use of cyanogen com-                  hydrazine to the water
present therein. The  pounds.                                    60
20  explanation generally given for the effect of    The methylene blue is
used in the form                  this additive is that the hydrazine
combines  of its hydrochloride. In some cases, how-                  with
the oxygen dissolved in the water. ever, the  steam  circuit is
contaminated by                  In addition, it may be assumed that the
chlorides. In addition, half  the commercial                  hydrazine
promotes the formation of an im-  hydrazine preparation activated in the
manner  65             25  permeable, firmly adhering protective layer
described, consists of isopropanol in order to                  of
magnetite over the iron surfaces.        keep in solution the
lecuomethylene blue                    However, the rate at which hydrazine
re-  formed as a result of reduction by hydrazine.                  acts
with oxygen at room  temperature is  This not only increases the financial
outlay                  extremely  low. Therefore  the  corrosion-
involved but also gives rise to metering diffi-  70             30
inhibiting effect, in particular on polished  culties during the continuous
admixture cycle                  metal surfaces without an
Fe[err]O[err]-layer, is  because arbitrary dilution with water is not
unsatisfactory below  60[err]C, especially when  possible on account of the
danger of floccula-                  chlorides or sulphates are dissolved
in the  tion.                  water. For this reason, it has already been
We have now found that the disadvantages  75             35  proposed to
add an activator which greatly  and restrictions referred to above can be
obvi-                  accelerates the rate at which oxygen is com-  ated
by a process for protecting metals against                  bined at room
temperature. A  synergistic  corrosion in vessels containing water by means



combination   of  methylene   blue   and  of hydrazine and an additive by
which it is                  [Cu(Cn[err]]K[err]  has  recently  proved  to
be  activated, using one of the known water-  80             40  eminently
suitable for this purpose, even on  soluble o- or p-quinone compounds as
the         a polished metal in a concentrated salt-con-, activating
additive in a  ratio by weight of        2
1,192,399       N[err]H[err] of from 1 :1500  to 1:15, and prefer-
Preferably, the aqueous mixture consists of ably from 1: 150 to 1: 30.
an aqueous solution of  24% by weight hydra-        Examples of compounds
such as these in-  zine. hydrate and between 0.01-1%   by        clude o-
and p-quinone, naphthoquinones, weight of said quinone compound. In par-
5  anthraquinones and their derivatives, particu-  ticular, the quinone
compounds contemplated  70      larly those with hydrophilic substituents,
above  include o- and p- -quinones, -naphthoquinones,      all carboxylic
and sulphonic groups, and  and -anthraquinones, as well as the corre-
their alkali metal salts such as potassium -  sponding  substituted
quinone  compounds      1,2 - naphthoquinone - 4 - sulphonic acid, which
are substituted with one or more hydro-   10  sodium - 9,10 - anthraquinone
- 2 - sulphonic  philic groups such as carboxylic or sulfonic  75
acid and 1 - nitro - 9,10 - anthraquinone -  groups, carboxylic or sulfonic
acid alkali metal       2 - carboxylic acid. It is of advantage to  salt
(e.g. sodium, potassium, etc.), and/or       add these compounds to the
hydrazine hydrate  nitro groups, and mixtures of the foregoing.
solution in the hydroxyl form, as pyro-     As used herein, i.e. both in.
the specifica-   15  catechol, hydroquinone and so on, particu-  tion and
claims, as the case may be, the  80       larly when preparing a commercial
prepara-  term " quinone compound" is meant to in-       tion containing
for example 24%  by weight clude not only the mononuclear form of o-
of hydrazine hydrate (= 15% N[err]H[err]), in order and/or p- quinone but
also the di- and tri-       to prevent the quinones from reacting with
nuclear dione forms of o- and/or p- naphtho-   20 the hydrazine, a reaction
which would be  quinone and  anthraquinone, contemplating  85
accompanied  by the evolution of heat and  both the free "one" form as well
as the        gas in addition to partial consumption of "hydroxyl" form,
and not only the unsub-        the hydrazine.
stituted forms but also the substituted forms    It may be assumed that the
quinones or  of such quinone compounds which are water-    25  quinone
compounds   used as activators, in  soluble, i.e. which contain inherently
hydro- 90        accordance with the invention act as true  philic
substituents in keeping with the water-        catalysts which absorb the
hydrogen in the  soluble requirement of the quinone compound
hydrazine more quickly than the hydrazine  for use with the hydrazine
component to        itself reacts, transferring it to the oxygen dis-
provide the corrosion protection environment    30  solved in the water.
desired.                                    95          The activating
effect is shown in the accom-    Also, as used herein, i.e. both in the
speci-        panying graph with reference to four Ex-  fication and
claims, as the case may be, the        amples. The preparations used
contained 3 g  terms "water" and "bodies of water" as        of the
activator indicated in 1 litre of an  contemplated by the oxygen-containing
water,    35 aqueous solution containing 24%  by weight with respect to
which protection against corro- 100        of hydrazine hydrate, and were
diluted with  sion is sought, are intended to include not        water of
condensation oversaturated with oxy-  only water in the liquid form but
also water        gen to a content of 0.15 g of N[err]H[err] per  in the
vapour form, including steam  and        litre: pH=9.5, temperature
=20[err]C. The  aqueous salt solutions for cooling systems. In     40
curves show the oxygen content of the samples  this way, corrosion
protection of the metal 105         which decreases  from an initial value
of 35  surfaces to be protected will be attained by         mg/litre in
dependence upon the observa-  maintaining the instant aqueous mixture in
tion time, whereby curve 1 shows the test such "water" or "bodies of water"
or in         without addition of an activating substance, intimate
association therewith, depending upon     45  whereas curves 2-5  show
tests indicating  the existing environmental and/or ambient 110         the
removal of oxygen with activated hydra-  conditions, such as temperatures
of 0 to 65[err]         zine: curve 2 with addition of 1 - nitro -  C and
pressures of up to 400 atm.         anthraquinone - (9,10)carbonic - acid -
(2),   It will be appreciated that the instant speci-         3 with
addition of naphthoquinone - (1,2) -  fication and drawing are set forth by
way     50  sulphonic - acid - (4) - K, curve 4 with  of illustration and
not limitation, and that 115 



the addition of anthraquinone - (9,10) - sul-  various modifications and
changes may be         phonic - acid - (2) - Na, curve 5 with the  made
without departing from  the present         addition of benzoquinone -
(1,4).          invention which is to be limited only by the
Generally, the aqueous mixture is in the  scope of the appended claims.
55  form of an aqueous solution having a concen-          tration of
between about 150 to 640 grams    WHAT WE CLAIM  IS: -
120          of N[err]H[err] per liter of water together with    1. A
process for protecting against corro-          the quinone compound, and
such mixture is  sion metal in vessels and pipe systems con-          used
in an effective amount in the water  taining water as herein defined by
adding      60  to be treated sufficient to provide a concen-  to the water
hydrazine together with an          tration of between about 0.0001 to 3.0
grams  additive by which it is activated, wherein 125          of
N[err]H[err] per liter of water and a concentra-  a water-soluble o- or p-
quinone or a com-          tion of between about 1.10[err] to 1.10[err]
grams  pound thereof is used as the activator for          of the quinone
activator compound per liter  the hydrazine in a ratio by weight to
N[err]H[err]      65  of water.                                  of from 1:
1500 to 1: 15.          2
1,192,399                                         2      N[err]H[err] of
from 1: 1500  to 1: 15, and prefer-    Preferably, the aqueous mixture
consists of     ably from 1: 150 to 1: 30.                   an aqueous
solution of 24% by weight hydra-       Examples of compounds such as these
in-  zine hydrate and between 0.01-1%   by     clude o- and p-quinone,
naphthoquinones,  weight of said quinone compound. In par- 5
anthraquinones and their derivatives, particu-  ticular,  the quinone
compounds contemplated  70  5     larly those with hydrophilic
substituents, above  include o- and p- -quinones, -naphthoquinones,     all
carboxylic and sulphonic groups, and  and -anthraquinones, as well as the
corre-     their alkali metal salts such as potassium -  sponding
substituted  quinone  compounds     1,2 - naphthoquinone - 4 - sulphonic
acid, which are substituted with one or more hydro- 10  sodium - 9,10 -
anthraquinone - 2 - sulphonic  philic groups such as carboxylic or sulfonic
75  10     acid and 1 - nitro - 9,10 - anthraquinone -  groups, carboxylic
or sulfonic acid alkali metal     2 - carboxylic acid. It is of advantage
to  salt (e.g. sodium, potassium, etc.), and/or     add these compounds to
the hydrazine hydrate  nitro groups, and mixtures of the foregoing.
solution in the hydroxyl form, as pyro-      As used herein, i.e. both in
the specifica- 15  catechol, hydroquinone and so on, particu-  tion and
claims, as the case may be, the  80         15     larly when preparing a
commercial prepara-  term "quinone compound" is meant to in-     tion
containing for example 24%  by weight clude not only the mononuclear form
of o-     of hydrazine hydrate (=15% N[err]H[err]), in order  and/or p-
quinone but also the di- and tri-     to prevent the quinones from
reacting with  nuclear dione forms of o- and/or p- naphtho- 20  the
hydrazine, a reaction which would be  quinone and  anthraquinone,
contemplating  85     accompanied by the evolution of heat and  both the
free "one" form as well as the     gas in addition to partial consumption
of "hydroxyl" form, and not only the unsub-     the hydrazine.
stituted forms but also the substituted forms       It may be assumed that
the quinones or  of such quinone compounds which are water- 25  quinone
compounds used as activators  in  soluble, i.e. which contain inherently
hydro-  90     accordance with the invention act as true  philic
substituents in keeping with the water-     catalysts which absorb the
hydrogen in the  soluble requirement of the quinone compound     hydrazine
more quickly than the hydrazine  for use with the hydrazine component to
itself reacts, transferring it to the oxygen dis-  provide the corrosion
protection environment 30  solved in the water.
desired.                                    95       The activating effect
is shown in the accom-    Also, as used herein, i.e. both in the speci-
panying graph with reference to four Ex-  fication and claims, as the case
may be, the     amples. The preparations used contained 3 g  terms "water"
and "bodies of. water" as     of the  activator indicated in I litre of an
contemplated by the oxygen-containing water, 35  aqueous solution
containing 24%  by weight with respect to which protection against corro-
100     of hydrazine hydrate, and were diluted with  sion is sought, are
intended, to include not     water of condensation oversaturated with oxy-
only water in the liquid form but also water 



gen to a content of 0.15 g of N[err]H[err] per  in the vapour form,
including steam  and     litre: pH=9.5, temperature =20[err]C. The  aqueous
salt solutions for cooling systems. In 40  curves show the oxygen content
of the samples  this way, corrosion protection of the metal 105     which
decreases from an initial value of 35  surfaces to be protected will be
attained by     mg/litre in dependence upon the observa-  maintaining the
instant aqueous mixture in     tion time, whereby curve 1 shows the test
such "water " or "bodies of water" or in     without addition of an
activating substance, intimate association therewith, depending upon 45
whereas curves 2-5 show tests indicating  the existing environmental and/or
ambient 110     the removal of oxygen with activated hydra-  conditions,
such as temperatures of 0 to 65[err]     zine: curve 2 with addition of 1 -
nitro -  C and pressures of up to 400 atm.     anthraquinone -
(9,10)carbonic - acid - (2),   It will be appreciated that the instant
speci-     3 with addition of naphthoquinone - (1,2) -  fication and
drawing are set forth by way 50  sulphonic - acid - (4) - K, curve 4 with
of illustration and not limitation, and that 115     the addition of
anthraquinone - (9,10) - sul-  various modifications and changes may be
phonic - acid - (2) - Na, curve 5 with the  made without departing from
the present     addition of benzoquinone - (1,4).         invention which
is to be limited only by the       Generally, the aqueous mixture is in the
scope of the appended claims. 55 form of an aqueous solution having a
concen-     tration of between about 150 to 640 grams    WHAT WE CLAIM
IS:-                         120     of N[err]H[err] per liter of water
together with    1. A process for protecting against corro-     the quinone
compound, and such mixture is  sion metal in vessels and pipe systems con-
used in an effective amount in the water  taining water as herein defined
by adding 60  to be treated sufficient to provide a concen-  to the water
hydrazine together with an     tration of between about 0.0001 to 3.0 grams
additive by which it is activated, wherein 125     of N[err]H[err] per
liter of water and a concentra-  a water-soluble o- or p- quinone or a com
-     tion of between about 1.10[err] to 1.l0[err] grams  pound thereof is
used as the activator for     of the quinone activator compound per liter
the hydrazine in a ratio by weight to N[err]H[err] 65  of water.
of from 1: 1500 to 1: 15.             1,192,399
3  2. A process according to claim 1, wherein  weight of o- or p-quinone or
a compound  20 the  activator is 1 nitro - anthraquinone -  thereof soluble
therein. (9,10)carbonic - acid - (2).                    8. A process as
claimed in claim  1 sub- 3. A process according to claim 1, wherein
stantially as herein described. 5  the activator is naphthoquinone - (1,2)
-    9. A process as claimed in claim  1 sub-                  sulphonic -
acid - (4) - K.                 stantially as herein described with
reference  25                  4. A process according to claim 1, wherein
to any of the specific examples. the activator is anthraquinone - (9,10) -
sul-    10. An aqueous composition as claimed in. phonic - acid - (2) - Na.
claim 7 substantially as herein described. 10   5. A process according to
claim 1, wherein    11. An aqueous composition as claimed in the activator
is benzoquinone - (1,4).       claim 7 substantially as herein described
with  30 6. A process according to any of claims  reference to any of the
specific examples. 1 to 5, wherein the activator is added to the solution
of hydrazine and water in the            ELKINGTON  & FIFE, 15  hydroxyl
form.                            Chartered Patent Agents, 7. An aqueous
composition for carrying out            High Holborn  House,
the process as claimed in claim 1, consisting         52-54, High Holborn,
of an aqueous solution of 24%  by weight of               London, W.C.1.
hydrazine hydrate and from 0.01% to 1% by            Agents for the
Applicants. Printed for Her Majesty's Stationery Office, by the Courier
Press. Leamington Spa, 1970. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


