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This invention relates to a method for remov 

ing sand from metal castings made with core sand 
patterns. 
In the casting of metal forms, particularly cast 

iron forms of intricate design using core sand 
patterns, it is sometimes extremely di?icult to 
completely remove the sand from the casting. I 
have discovered that residual sand which adheres 
to the casting can be removed by subjecting the 
casting to treatment with ?uoboric acid contain 
ing an inhibitor to inhibit the action of the acid 
on the metal. Fluoboric acid dissolves silica 
thereby removing it from the metal casting and 
leaving the casting with a clean surface. 

"M" It has already been proposed to remove sand 
from iron castings by means of hydrofluoric acid. 
The use of hydro?uoric acid is not entirely satis 
factory because it may cause formation of 
gelatinous silica or insoluble ?uoride which is re 
moved with difficulty from the casting. 

In accordance with my invention, the castings 
to be cleaned are preferably immersed at atmos 
pheric temperature in a bath of flughoriosacid 
which may or may not be subjected to agitation. 
Although sand particles can be removed from 
the castings by suspending them in the acid 

' without agitation, agitation is preferred because 
it speeds up the reaction. The sand grains are 
dissolved by the acid, and the solution so formed 
tends to settle toward the bottom of the treating 
vessel, thereby exposing the castings to fresh 
?uoboric acid. 

Fluoboric acid can be prepared by simply mix 
ing proper quantities of hydro?uoric and boric 
acids together. It may also be prepared by add 
ing suitable ?uoride and borate salts to mineral 
acid solution so that the ?uorides and borates 
are converted to hydro?uoric and boric acids, 
respectively, which, in turn, react to form the 
?uoboric acid. Suitable ?uorides and borates 
which may be used are the sodium, potassium and 
ammonium salts, as well as other metal ?uorides 
and borates which are readily soluble in the min 
eral acid used to dissolve them. Another method 
for making ?uoboric acid is to pass boron tri 
?uoride gas into aqueous hydro?uoric acid. 
In preparing hydro?uoric acid it is preferred 

to use reactants in such proportion that the 
molal ratio of ?uorine to boron in the composi 
tion is not less than 4 to 1, in order to form the 
acid HBFi. In general, a small excess of hydro 
?uoric acid should be present in the ?uoboric acid 
solution. The amount of excess hydro?uoric acid 
over and above the ?uoboric acid should not ex 
ceed 50% by weight of the ?uoboric acid present, 
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and preferably not over approximately 10% by 
weight. Suitable v“corrosion inhibitors such as 
arsenicacid, arsenic'trioxide or soluble arsenates 
affd' arsenites, such as the alkali metal salts, cya 
nides, aniline, phenyl-hydrazine, pyridine, quin 
oline, acridine and mercaptans may be added in 
small amounts ranging from approximately 0.5% 
to approximately 5% by weight of the solution. 
A suitable acidagent for cleaning iron cast 

ing-'5” may be prepared by adding 61.8 grams of 
solid boric acid to 166.8 grams of 48% aqueous hy 
dro?uoric acid. This produces a reagent contain 
ing 38.4% by weight of ?uoboric acid. To the re 
sulting acid solution is added approximately 2% 
of arsenic acid. A solution prepared as just de 
scribed will e?ectively clean adhering sand par 
ticles from iron castings within a relatively short 
time, depending upon the amount of sand adher 
ing to the casting. Care shouldbe exercised not“ 
to make the solution so dilute as to render it in'-' 
effective or only slightly effective. Solutions hav 
ing a ?uoboric acid content of 20% or greater 
may be used. 

After the sand has been completely removed 
from the casting it‘is removed from the acid bath 
and placed in a bath of hot water to remove the 
adhering acid from the casting. 
The acid bath must be renewed from time to 

time as the density thereof becomes too great, 
or the acid content thereof becomes too low for 
effective use. 

It will be seen, therefore, that I have discov 
ered an effective method for cleaning metal cast 
ings in order to remove adhering mineral par 
ticles from portions thereof, which can be cleaned 
only with great di?iculty by mechanical or other 
means. 

It is claimed: 
' 1. The method of removing sand from metal 

castings cast with sand core patterns comprising 
contacting said casting with ?uoboric acid. 

2. The method of removing siliceous material 
from iron surfaces comprises bringing said mate 
rial into contact with ?uoboric acid. 

3. The method of removing siliceous material 
from iron surfaces comprising contacting said 
material with ?uoboric acid containing a sub 
stance capable of inhibiting the action of the 
?uoboric acid on the iron. 

4. The method of removing sand from iron 
castings comprising immersing said castings in 
a bath of boric and hydro?uoric acids in which 
hydro?uoric acid is present in excess of the 
amount necessary to react with boric acid to form 
?uoboric acid. " 
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5. Method in accordance with claim 4 in which 
the excess hydro?uoric acid is not more than ap 
proximately 10% of the fluoboric acid. 

6. Method in accordance with claim 1 in which 
the ?uoboric acid contains a small amount of hy 
dro?uoric acid and a material capable of in 
hibiting the action of the acid on the metal cast 
ings. 

7. The method of removing .siliceousm'aterial... 
from metal surfaces comprising immersing ‘said 
surfaces in an aqueous bath containing at least 
20% by weight of ?uoboric acid, an amount of 
hydro?uoric acid less than half the amount 'of 
?uoboric acid and a small amount of a substance 
capable of inhibiting the action of the acids on 
the metal. 

8. Method in accordance with claim '7 in which”; 
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the metal surfaces are iron and the bath contains . 
approximately 38.4% by weight of fluoboric acid. ' 

9. The method of removing sand from metal 
castings which comprises contacting said castings - 
with ?uoboric acid of su?cient concentration to - 
attack the sand in ‘the presence of a substance 
capable of inhibiting the acid from attacking the 
metal. 

10. Method in accordance with claim 9 in which 
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the ?uoboric acid contains a small amount of hy 
dro?uoric acid. 

11. The method of removing siliceous material 
from metal surfaces comprising immersing said 
surfaces in an aqueous bath containing at least 
20% by ‘weight of ?uoboric. acid and 'a small 
amount of hydro?uoric acid. 

HARRY L. MOIR. 
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