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[57] ABSTRACT 
An alkaline cleaning composition suitable for remov 
ing deposits from combustion chamber and the like 
walls and for protecting such walls against corrosion is 
disclosed, The composition is in the form of an aque 
ous solution, or a liquid or dry concentrate and com 
prises as active ingredients 

a. a water soluble silicate and 

b. at least one water soluble ammine complex ofZn, 
Cd, Cu and Sn. 

12 Claims, N0 Drawings 
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COMBUSTION CHAMBER CLEANING AND 
CORROSION PREVENTING AGENT 

FIELD OF INVENTION 

This invention relates to cleaning compositions for 
cleaning or removing deposits from the walls of com 
bustion chambers, fire boxes, furnaces and the like and 
for protecting such walls against corrosion. 

BACKGROUND INFORMATION AND PRIOR ART 

In the operation of ?re boxes, such as oil or coal 
burning furnaces, or other combustion chamber com 
prising structures, the formation of soot and other de 
posits on the combustion chamber walls is unavoidable. 
Such deposits customarily comprise carbon and certain 
crust forming compounds such as sulfur compounds 
which present solid incrustations and exert a corroding 
in?uence on the combustion chamber walls. A number 
of cleaning agents or compositions having previously 
been proposed for the purpose of removing these cor 
roding deposits. These cleaning agents customarily are 
sprayed or injected into the ?re box or combustion 
chamber in the form of aqueous solutions which then 
exert a dissolving action on the deposits and which, in 
some instances, coat the respective walls with a layer 
which protects the walls against corrosion. 
A cleaning agent of the indicated kind is for example 

disclosed in Swiss Pat. No. 360,072 which suggests an 
aqueous alkaline solution, particularly an aqueous so 
dium carbonate solution for this purpose, the solution 
being applied to the walls on the ?ue gas discharge side 
of the structure. 

According to Swiss Pat. No. 280844, a corrosion pro 
tecting agent in the form of alkaline earth metal com 
pounds, compounds of the rare earths or compounds of 
silicon, zirconium, thorium, hafnium, vanadium or sili 
cates or aluminates is proposed which is injected into 
the combustion chamber space. 
Other compositions of the nature referred to are dis 

closed in German Auslegeschrift No. l 810 424 and 
German Offenlegungsschrift No. l 817 798. These two 
publications are concerned with a procedure for the 
cleaning of furnaces or ?re boxes with a solution of a 
mixture which thermally decomposes under the evolu 
tion of gas. The mixture comprises preferably com 
pounds which, when heated, liberate ammonia and car 
bon dioxide and the mixture also comprises customary 
anionic. amphoteric or nonionogenic tensides. 
French Pat. No. l 434 I60 teaches a corrosion pre 

venting layer forming agent which comprises silicates, 
certain speci?ed sulfates and phosphates. Still further 
cleaning agents for the indicated purpose are described 
in Austrian Pat. No. 255 628 and in German Offen 
legungsschrift No. l 521 813. According to the latter 
teaching. the composition comprises metasilicates, 
chromates, nitrates and nitrites. Finally, German Of 
fenlegungsschrift No. l 626 66l, in a manner similar to 
that of Swiss Pat. No. 280 844 previously referred to, 
is concerned with a cleaning agent which consists es 
sentially of an aqueous solution of a mixture of water 
glass and magnesium oxide and which additionally may 
contain wetting agents. 
Although these prior art cleaning agents exert a ben 

e?cial effect and in many instances have a sufficient 
dissolving action on the deposits on the walls, it has 
been ascertained that oftentimes the corrosion prevent 
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2 
ing effect of these compositions is inadequate and the 
walls to be protected against corrosion are still suffi 
ciently exposed. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to over 
come the disadvantages of the prior art cleaning com 
positions and to provide a cleaning composition of the 
indicated kind which not only has superior deposit re 
moving characteristics but which also exerts an excel 
lent corrosion preventing effect on the walls to which 
the composition is applied. 
Generally, it is an object of the invention to improve 

on the art of cleaning agents and corrosion preventing 
agents as used in oil or coal burning structures as pres 
ently practised. 

Briefly, and in accordance with this invention, the 
above objects are superiorly achieved by providing an 
alkaline cleaning composition which is in the form of 
an aqueous solution, or a liquid, pasty or dry concen~ 
trate and which comprises as active ingredients 

a. a water soluble silicate and 

b. at least one water soluble ammine complex of Zn, 
Cd, Cu and Sn. 

A composition of the indicated kind if sprayed or 
otherwise injected into a combustion chamber space 
exerts an excellent deposit removing action and pro 
tects the walls efficiently against corrosion. 
As previously stated, the composition may be in the 

form of an aqueous solution or may be a concentrate, 
to wit, a dry powderlike substance or a paste or slurry. 

In respect to ingredient (a), to wit, the water soluble 
silicate, it should be understood that the term “water 
soluble" indicates that the silicate is completely or 
largely water soluble. Suitable water soluble silicates 
for the purposes of this invention are tha alkali metal 
or ammonium metasilicates, guanidine silicates or sili 
cate mixtures, such as alkali metal or ammonium water 
glass. If a sodium water glass is used, it has been found 
that particularly advantageous results are obtained if 
the water glass has an Na-lO:SiO2 ratio of 1:0.2 to 4.0. 
The other effective ingredient in the inventive com 

position is a water soluble ammine (ammonium) com 
plex of Zn, Cd, Cu and Sn. The complex may be pre 
pared by reaction of a compound or salt of one of the 
indicated metals in aqueous solution by introducing 
into the solution gaseous ammonia or by the addition 
of concentrated or diluted aqueous ammonia solution 
in which the ammonia is present in the form of ammo» 
nium hydroxide. Suitable ammonium complexes for the 
purposes of the invention are zinc tetraamminehydrox~ 
ide, cadmium tetraamminehydroxide, cadmium hex~ 
aamminehydroxide, copper diamminechloride and 
copper tetraarnminehydroxide. It has been found that 
the best results are obtained with ammine complexes of 
zinc. 

Concerning the quantity ratio between ingredient (a) 
and ingredient (b), it has been established that excel 
lent results are obtained if the composition comprises 
5—40 parts by weight of water soluble silicates and l to 
10 parts by weight of ingredient (b), to wit, the amine 
metal complex. The ratio is thus 5—40: 1 to ID. Within 
the indicated range, superior results are obtained if 
10-35 parts by weight of ingredient (a) are admixed 
with 2 to 8 parts by weight of ingredient (b). If ingredi 
ent (a) is present in 15 to 30 parts by weight, then in 
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gredicnt (b) should preferably be present in 3 to 6 parts 
by weight. 
The cleaning agent according to the invention may 

additionally contain alkali metal hydroxides, preferably 
in an amount of about 1 to 15, advantageously 2 to 8 
or 3 to 5 parts by weight, in order to increase the alka 
linity of the aqueous cleaning composition. Further, the 
presence of the alkali metal hydroxides serves the pur» 
pose to adjust the water glass solutions to metasilicate 
or orthosilicate. 

Further. it is also advantageous to admix the cleaning 
composition of the invention with a wetting agent 
which preferably should be present in amounts of 0.2 
to 5 parts by weight per 5 to 40 parts by weight of the 
water soluble silicate. Such wetting agents may be in 
the nature of nonionogenic. cation active or anion ac 
tive wetting agents. Advantageously, amphoteric wet 
ting agents, well known in the art are used for this pur 
pose. Examples for suitable wetting agents are for ex 
ample alkylnaphthalinesulfonatcs. alkylarylsulfonates 
and their sodium salts, such as the sodium salt of 
dodecylbenzenesulfonate, sulfonated fatty acid esters, 
Cm-C"-,-alkylsulfates, ClrCm alkylpolyoxyethylene— 
alcohols. ethylene oxide condensation product of alkyl 
phenols, quaternary ammonium salts, such as octadec 
yldimethylbenzylammoniumchloride, or as amphoteric 
wetting agents. betaine derivatives. It will be appreci 
ated that the speci?c nature of the wetting agents is not 
critical and the above are indicated by way of example 
only. 

Finally, the cleaning agents according to the inven 
tion may additionally contain alkali metal or ammo 
nium phosphates, chromatcs, nitrites and/or nitrates, 
preferably in an amount of 0.5 to l0, particularly of 
2-5 parts by weight. 
From a practical point of view, the inventive alkaline 

cleaning agents or compositions may be prepared as 
concentrate in solution which thus constitutes a master 
solution which may be diluted prior to use in order to 
form solutions which can be directly sprayed into the 
furnace structures. 
Experience has demonstrated that, surprisingly, the 

inventive cleaning agents are also extremely stable for 
indefinite periods of time when stored in the form of 
aqueous solutions. When they are sprayed onto hot 
walls of combustion chambers and the like, they not 
only dissolve the incrustations and deposits but also 
form a well-adhering permanent corrosion preventing 
layer which essentially consists of the respective metal 
silicate, to wit, zinc, cadmium. copper or tin silicate, in 
a thickness of about 2 to lOu. This protective layer ex 
erts a better and more permanent corrosion protecting 
effect than prior art compositions intended for the 
same purpose. Further, the inventive composition dis 
solves the deposits of combustion residues and thus ef 
fectively removes them therefrom so that the silicate 
layers can then directly form on and adhere to the 
cleaned wall surfaces. 
The invention will now be described by several Ex 

amples, it being understood that these Examples are 
given by way of illustration and not by way of limitation 
and that many changes may be effected without affect 
ing in any way the scope and spirit of the invention as 
recited in the appended claims. 

EXAMPLE 1 

A cleaning and corrosion preventing agent was pre 
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4 
pared by mixing the following ingredients in the indi 
cated percentages, the percentage values referring to 
percentages by weight. 

Aqueous sodium hydroxide solution of 
50% concentration 7‘7r 
soda water glass (sodium silicate), 
37f40°Bc 20% 
zinc nitrate. anhydrous 3C? 
concentrated ammonia [aqueous solution 
of 25% concentration] 5% 
wetting agent lf/r 
water 64‘)? 

The solution was sprayed onto the wall surfaces lo 
cated in the ?ue gas discharge zone of a ?re box. The 
wall surfaces had considerable incrustations of com 
bustion residues which were rapidly dissolved by the 
solution. Further, a film of zinc silicate was formed on 
the surfaces after dissolution of the incrustations which 
protected the wall surfaces against corrosion. The wall 
surfaces remained clear and without fresh deposits for 
a long period of time. 
The experiment was repeated with a composition 

which was identical with that described hereinabove, 
except for the soda water glass and the sodium hydrox 
ide solution, which were replaced by 12 to l5‘7r of sodi 
ummetasilicate. Essentially the same bene?cial results 
were obtained. 

EXAMPLE 2 

A cleaning composition which also formed a film for 
protecting wall surfaces against corrosion was prepared 
by mixing the following ingredients in the same manner 
as in Example 1. 

Aqueous potassium hydroxide solution of 57% 
concentration 7% 
Potassium water glass, 28/3U° Be 3092 
Concentrated ammonia (aqueous solution of 
25% concentration) 5% 
Zinc nitrate, anhydrous 3% 
Wetting agent [9% 
Water 54% 

The solution thus formed was used as described in 
Example 1 with similar results. The potassium water 
glass and the potassium hydroxide can be replaced by 
12 to 15% of potassium metsilicate, resulting in essen 
tially the same effect. 

EXAMPLE 3 

A cleaning composition which also formed a film for 
protecting wall surfaces against corrosion was prepared 
by mixing the following ingredients in the same manner 
as in Example 1. 

Aqueous sodium hydroxide solution of 50% 
concentration 7% 
Soda water glass, 37/40“ Be 309} 
C oncentratcd ammonia (aqueous solution of 
25% concentration) 8% 
Stanno hydroxide 571 
Wetting agent 1% 
Water 49% 
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The solution thus formed was used as described in 
Example 1 with similar results. 

EXAMPLE 4 

A cleaning composition which also formed a ?lm for 
protecting wall surfaces against corrosion was prepared 
by mixing the following ingredients in the same manner 
as in Example 1. 

Aqueous potassium hydroxide solution of 57% 
concentration 7% 
Potassium water glassv 28/30“ Be 30% 
Concentrated ammonia [aqueous solution of 
255'} concentration) fir/r 
(‘upric nitrate 3% 
Wetting agent 1% 
Water 5471 

The solution thus formed was used as described in 
Example I with similar results. 

EXAMPLE 5 

A cleaning composition which also formed a ?lm for 
protecting wall surfaces against corrosion was prepared 
by mixing the following ingredients in the same manner 
as in Example l. 

Aqueous potassium hydroxide solution of 57% 
concentration 7r/r 
Potassium water glass, 28/30" Be INF/I 
Concentrated ammonia (aqueous solution of 
25% concentration) 6% 
Cadmium hydroxide 3.59? 
Wetting agent l'7r 
Water 52.57‘ 

The solution thus formed was used as described in 
Example 1 with similar results. 
What is claimed is: 
I. An alkaline cleaning composition suitable for re 

moving deposits from combustion chamber and the like 
walls and for protecting such walls against corrosion, 
said composition being in the form of an aqueous solu~ 
tion or a liquid or dry concentrate and consisting essen 
tially of: 

a. a water soluble silicate and 

b. at least one water soluble ammine complex se 
lected from the group consisting of Zn, Cd, Cu and 
Sn, wherein the weight ratio of ingredients (a) to 
(b) is between about 5 to 40:l to 10. 

2. A cleaning composition as claimed in claim 1, 
wherein ingredient (a) is selected from the group con 
sisting of alkali metal metasilieate, ammonium metasili 
cate, guanidinesilicate, alkali metal water glass and am 
monium water glass. 

3. A cleaning composition as claimed in claim 2, 
wherein said water glass has an Na2O:SiO2 ratio of 
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[:02 to 4.0. 

4. A cleaning composition as claimed in claim I, ad 
ditionally comprising a wetting agent in an amount of 
about 0.2 to 5 parts by weight per 5 to 40 parts by 
weight of ingredient (a). 

5. A cleaning composition as claimed in claim 4, 
wherein said wetting agent is an amphoteric wetting 
agent. 

6. A cleaning agent as claimed in claim 1, addition 
ally comprising about 0.5 to l0 parts by weight of at 
least one member selected from the group consisting of 
alkali metal phosphates, alkali metal chromates, alkali 
metal nitrates, alkali metal nitrites, ammonium phos 
phates, ammonium chromates, ammonium nitrates and 
ammonium nitrites per 5 to 40 parts by weight of ingre 
dient (a). 

7. A cleaning composition as claimed in claim 1 
wherein ingredient (b) is selected from the group con 
sisting of zinc tetraaminehydroxide, cadmium tet 
raaminehydroxide, cadmium hexaamminehydroxide, 
copperdiamminechloride, and copper tetraamminehy 
droxide. 

8. An alkaline cleaning composition suitable for re 
moving deposits from combustion chamber and the like 
walls and for protecting such walls against corrosion, 
said composition consisting essentially of as effective 
ingredients: 

a. a water soluble silicate selected from the group 
consisting of alkali metal metasilicate, ammonium 
metasilicate, guanidinesilicate, alkali metal water 
glass and ammonium water glass and 

b. an ammine complex selected from the group con 
sisting of Zn, Cd, Cu and Sn, 

said composition comprising 5 to 40 parts by weight of 
ingredient (a) and l to ID parts by weight of ingredient 
(b). 

9. A cleaning composition as claimed in claim 8, 
which is in the form of an aqueous solution. 

10. A cleaning composition as claimed in claim 8, 
further comprising about 0.2 to 5 parts by weight of a 
wetting agent and about 0.5 to 10 parts by weight of a 
member selected from the group consisting of alkali 
metal phosphate, alkali metal chromate, alkali metal 
nitrate, alkali metal nitrite, ammonium phosphate, am 
monium chromate, ammonium nitrate and ammonium 
nitrite. 

11. A cleaning composition as claimed in claim 8, 
wherein ingredient (b) is selected from the group con 
sisting of zinc tetraamminehydroxide, cadmium tet 
raamminehydroxide, cadmium hexaamminehydroxidc, 
coppper diamminechloride and copper tetraam 
minehydroxide. 

12. A cleaning composition as claimed in claim 6, 
further comprising about l to 15 parts by weight of an 
alkali metal hydroxide. 

* * * * * 


