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54) AGENT DE DEGIVRAGE INHIBE A LA CORROSION
54) CORROSION-INHIBITED DE-ICING AGENT

(57) L’mvention concerne un agent de degivrage
comprenant principalement a) entre 87 et 99,45 % en
poids d’un halogénure de mectal alcalin et/ou d’un
halogénure de métal alcalino-terreux, b) entre 0,5 et 10
% en poids d’un silicate de metal alcalin et ¢) 0,05 et 3 %
en poids d’un phosphate de mectal alcalin. II peut
s‘utiliser sous forme solide (poudre, granuleés et
similaires) ou sous forme de solution aqueuse. Cet agent
de degivrage garantit un temps de deégel réduit et une
protection contre la corrosion, notamment pour ce qui est
de "acier.

l*l Industrie Canada  Industry Canada

(57) The mvention concerns a de-icing agent which
substantially comprises: a) between 87 and 99.45 wt %
of an alkali metal halide and/or an alkaline earth metal
halide; b) between 0.5 and 10 wt % of an alkal1 metal
silicate; and ¢) between 0.05 and 3 wt % of an alkali
metal phosphate. The agent can be used 1 solid form
(powder, granulates and the like) or mn the form of an
aqueous solution. It ensures a short thawing time and
protection against corrosion, 1n particular for steel.
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Abstract

Corrosion-inhibited deicing composition based on alkali metal and/or
alkaline earth metal halides, and method of melting snow and ice on traffic

areas using the composition

The deicing composition described comprises essentially a) from 87 to
99.45% by weight of an alkali metal halide and/or an alkaline earth metal
halide, b) from 0.5 to 10% by weight of an alkali metal silicate and c) from
0.05 to 3% by weight of an alkali metal phosphate. It can be employed In
solid form (powder, granules and the like) or as an aqueous solution. It

ensures a short thaw time and protects metals, especially steel, against

corrosion.
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FILE, PHNHN-THIS AMENDED

' TION
WO 98/32811 TEXT TRANSLA PCT/EP98/00050

The invention relates to a corrosion-inhibited deicing composition based on
alkali metal halides or alkaline earth metal halides or on a mixture thereof.
The invention additionally relates to a method of melting snow and ice on

traffic areas using this composition.

Snow and/or ice on roads, cycleways, footpaths, bridges, sports grounds,
airfields and the like (referred to below as traffic areas) lead to a
substantial impairment in the progress of the traffic and in transport safety.
It has therefore long been known to apply to such areas a composition for

melting or thawing snow and ice.

The prior art has described numerous alkali and alkaline earth metal salts
of inorganic or organic acids as deicers, examples being the salts of
hydrohalic acids, such as sodium chloride and calcium chloride, and the
salts of formic acid or acetic acid, such as sodium formate, calcium
formate, sodium acetate and magnesium acetate. Among these deicers,
sodium chloride ancl caicium chloride in particular are available in large
amounts, are inexpensive and are also very effective in thawing and

melting ice and snow.

It is precisely these salts, however, which have a more or less strongly
corrosive effect on metals such as iron, copper, aluminum, magnesium
and the like, which is particularly disadvantageous with respect to modes

of transport such as cars, motorbikes, aircraft and the like.

Attempts have already been made to solve the abovementioned corrosion
problem by means of inhibitors. For instance, US-A-4 803 007 describes,
as a corrosion inhibitor for NaCl, a mixture comprising a water-soluble salt

of a divalent metal and an alkali metal polyphosphate.

A highly effective inhibitor system for alkali metal halides and for alkaline

earth metal halides has now been found which requires no divalent metal

salts but instead consists of alkali metal salts alone, and specifically of
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alkali metal silicates and alkali metal phosphates each in a specific amount

by weight.

The novel deicing composition comprises essentially

a) from 87 to 99.45% by weight, preferably from 92 to 97.9% by
weight, of an alkali metal halide and/or alkaline earth metal halide,

b) from 0.5 to 10% by weight, preferably from 2 to 7% by weight, of an
alkali metal silicate, and

C) from 0.05 to 3% by weight, preferably from 0.1 to 1% by weight, of
an alkali metal phosphate,

percentages by weight being based on the composition.

Component a) is preferably an alkali metal chloride and/or alkaline earth
metal chioride. The alkali metal is preferably sodium or potassium and the
alkaline earth metal is preferably calcium or magnesium. Among the water-
soluble alkali metal halides and alkaline earth metal halides, the former are
preterred. Accordingly, component a) is preferably NaCl or CaCl, or a

mixture thereof, and especially NaCl.

Component b) is a water-soluble alkali metal silicate, the alkali metal again
being preferably sodium or potassium. Suitable representatives are the
orthosilicates (mono-, di-, tri- and tetrabasic), disilicates to tetrasilicates,

and/or the water-soluble metasilicates, which are preferred.

Component c) is a water-soluble alkali metal salt of phosphoric acid. It can
be a mono-, di- or tribasic alkali metal phosphate, the alkali metal

preferably being sodium or potassium.

The novel deicing composition is prepared by mixing together the liquid or
solid components. Mixing of the solid components can be improved by
compacting the components or by dissolving them beforehand and then
subjecting them to spray drying. Therefore, the deicing composition can be

employed in solid form, for example as a powder or granules, or as an

aqueous solution. The amount of the three, and possibly more, judicious
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components Iin the aqueous deicing composition (overall concentration)
can vary within wide limits. It depends in particular on the solubility of the
components in water. The resulting solution should be essentially clear.
The preferred concentration is from 25 to 60% by weight, percentages by

S  weight being based on the weight of the solution. To obtain a high degree
of frostproofing, preferred concentrations are those at or near the eutectic
point. The pH of the aqueous deicing composition is generally from 7 to 10.
It such a pH is not already present after mixing the components together, it
s established by adding, preferably, an alkali metal hydroxide such as

10  sodium or potassium hydroxide.

The novel method of melting snow and ice on traffic areas comprises
applying an effective amount of the above-described deicing composition
(in solid or liquid form) to the traffic area that is to be treated, in other

15  words an amount such that the desired elimination of ice and/or snow is
achieved. This amount depends in particular on the external temperature
and on the amount of ice and/or snow present, and in general is from 10 to
100 g per m* of ice- and/or snow-covered area, this amount being based
on the solids. The application of the liquid deicing composition can be

20  carried out, for example, with the aid of the customary spraying vehicles.
The solid deicing composition can be applied using customary gritting
vehicles. The simultaneous deployment of liquid and solid compositions is

particularly effective.

25  The novel deicing composition features not only a short thaw time but also
an unexpectedly high level of inhibition of metallic corrosion, especially the
corrosion of steel. This results apparently from the combination of the
abovementioned phosphates and silicates, each in a defined amount, and
from the fact that this inhibitor system is highly effective specifically in the

30 case of alkali metal halides and/or alkaline earth metal halides.

The invention will now be illustrated in more detail with reference to novel

examples and comparative examples.
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The deicing compositions of novel Examples 1 to 4 and of Comparative
Examples 1 to 4 below were prepared by mixing the components. The
stated percentages for the individual components are percentages by

weight.

Examples

The deicing compositions of Examples 1 to 4 and of the comparative

10  experiments 1 to 4 are tested for steel corrosion. The tests are in
accordance with ASTM F 483 (ASTM = American Society for Testing and
Materials). The weighed test specimen is in each case a ground and
polished steel plate measuring 2.5 x 5.0 x 0.1 cm (steel C 45,
corresponding to C 4130 Mil-S-18729). The test specimen is placed in the

15  test deicing composition so as to be completely immersed. The
temperature of the test setup is maintained at 35°C. After fixed intervals,
the test specimen is removed, brushed in accordance with ASTM F 483,
washed and dried and then weighed. The change in weight, generally a
minus figure, is indicated in the examples by mg/cm® per 24 hours. In

20  addition, the test specimens are also assessed visually.

Example 1

50¢g of sodium chloride

25 0.24g of sodium metasilicate
0.02g of tripotassium orthophosphate
94.78 ml of water

Example 2
30
15.0g of sodium chloride
05¢ of potassium metasilicate

0.06 g of tripotassium orthophosphate
84.44 ml of water
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Example 3

25.0g of calcium chioride

1.0g of potassium metasilicate
05¢g of trisodium orthophosphate
73.5 ml of water

Example 4

50.0 g of calcium chloride

224 of sodium metasilicate

08¢ of tripotassium orthophosphate
47.0 ml of water

Comparative Example 1 (no inhibitors)

5.0¢g of sodium chloride

95.0 ml of water

Comparative Example 2 (no inhibitors)

15.0g of sodium chloride

85.0 ml of water

Comparative Example 3 (no inhibitors)

25.0g of calcium chloride

5.0 mi of water

Comparative Example 4 (no inhibitors)

50.0g of calcium chloride

50.0 ml of water
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The results of the steel corrosion tests with and without inhibition are

summarized in the table below. The erosion figures given are in each case

the mean of two identical series of experiments. The test specimens from

Examples 1 to 4 showed only tarnishing but no rust whatsoever. In

contrast, rust formation with the noninhibited NaCl solutions was rapid, and

with noninhibited CaCl, solutions it was slower.

Example

> W N =

Comparative

Example

rowWN =

7 days

-0.014
-0.001
-0.022
-0.001

-0.111
-0.066
-0.019
-0.002

Erosicn [mg/cm?] after

Visual assessment

14 days | 28 days

no rust

no rust

NO rust

no rust

rust after 2 days

rust after 2 days

rust after 8 days

beginning of rust after 10 days
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Patent claims

1. A deicing cornposition comprising essentially
a) from 87 to 99.45% by weight of an alkali metal halide and/or an
5 alkaline earth metal halide,
b) from 0.5 to 10% by weight of an alkali metal silicate, and

c) from 0.05 to 3% by weight of an alkali metal phosphate.

2. The deicing composition as claimed in claim 1, comprising
10  essentially
a) from 92 to 97.9% by weight of an alkali metal halide and/or an
alkaline earth metal halide,
b) from 2 to 7% by weight of an alkali metal silicate, and
c) from 0.1 to 1% by weight of an alkali metal phosphate.
15
3. The deicing composition as claimed in claim 1 or 2, wherein
component a) is sodium chloride or calcium chloride or a mixture
thereof, component b) is an alkali metal metasilicate and component
c) Is a mono-, di- or tribasic alkali metal phosphate.
20
4. The deicing composition as claimed in claim 1 or 2, wherein
component a) is sodium chloride, component b) is an alkali metal
metasilicate and component ¢) is a mono-, di- or tribasic alkali metal
phosphate.
25
5. A method of melting ice and snow on traffic areas, which comprises
applying an effective amount of the deicing composition as claimed
in claim 1 in solid form or in the form of an aqueous solution to the

traffic areas.

Fetherswnhaugn w G
Ottawa, Canada
Patent Agents
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