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My invention relaies to the production of
bodies having a vesicular structure, and more
particulerly to solid porous bodles for bullding
PUrposes.

Hitherto it was known to produce the cellular
structure of solid porous boedies by gas genera-
tion in a paste contalning hydraulleally binding
substances such as cement, gypsum or the like,
and, if desired, also filling materials, e. g. sand,
textiles or the like. The gas generation has been
accomplished by the addition of gaseous, oxygen
evolving compounds like hydrogen peroxide. In
order to reduce the cost of the produection, hypo-
chlorites were sometimes added which, in the
presence of peroxygen compounds, liberated their
active oxygen. Instead of hypochlorites also de-
composition catalysts, for example compounds of
the heavy metals, e. g. manganese sulfate, have
been used. And finally it was also known to
stabilize the pores formed by the gas generation
of the mixtures, in adding substances which re-
duced the surface tension such as soap, glue or
the like, in order to inhibit an useless escabing
of the oxygen evolved and to prevent a partial
reduction of the risen paste.

To obtain satisfactory results in the manu-
facture of the gas generating mixture it was here-
tofore necessary to observe a pre-determined
order as to the addition of the components to the
mixture. A paste was made from cement, water,
stabilising substances, hydrogen peroxide or other
peroxygen compounds, and if desired, filling ma-
terials such as sand and finally, the accelerator
for the decomposition of the peroxygen com-
pounds, for instance, hypochlorite, introduced.
This procedure succeeded in a slow, at the be-
ginning very fine-vesicular gas generation which
lasted several hours. The paste, homogenized
during the rising process, was then cast into the
molds and, to avoid any percussion, sliowed to
stand until the gas generation had finished.

Now I have found that the rising of the paste
may substantially be accelerated without the
escape of considerable quantities of the developed
oxygen from the paste if the pore stabllising sub-
stance is introduced simultaneously with the last
added component.

Bince cement exerts a stabilising effect on the
peroxygen compounds and consequently delays
the gas generation process it has proved advan-
tageous for the preparation of licht concrete ac-
cording to my Invention, to first mix cement,
water, hypochlorite and fllling materials where-
after the pore stabilising substance is added si-
multaneously with the hydrogen peroxide. Im-
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mediately after the preparation of the mixture
the gas generation Is starting and ends in a con-
siderably shorter time than usual. The pores
which are formed according to this working
method are extraordinarily stable and make it
possible to finish the gas generation of the mass
in the mixing vessels before the mixture is cast
into the molds, contrary to the hitherto known
methods where 1t was necessary to cast the paste
into the molds as quickly as possible whereby the
gas generation was accomplished in the molds.
Since it is not necessary to form the mass in the
mixing vessels the charges may be considerably
enhanced. Moreover, the molds into which the
already gas generated mass is cast, may be filled
up to the brim since the volume of the mass will
not be increased by any subsequent gas genera-
tion. In this manner any losses of material will
be prevented which hitherto were quite unavoid-
able because the measure of the last rising could
not exactly be foreseen and the molds had mostly
be filled so abundantly that they contained an
excess of material which afterwards was stricken
off and cast away.

According to another embodiment of my in-
vention only one part of the generating agent, for
instance, hydrogen peroxide, and the pore stabi-
lising agent are finally added to the cement mix-
ture whilst the remaining part of the hydrogen
peroxide and, if necessary, also a part of the
stabilising agent are added to the mixture of
cement, water and filling materials before the
accelerator for the decomposition of the hydro-
gen peroxide, for example, hypochlorite, is intro-
duced. In practicing this method the first part
of the hydrogen peroxide which was added before
the hypochlorite is introduced, is stabilised by the
cement present whilst the second and later added
part of the hydrogen peroxide is decomposed and
lberates oxyegen immediately after the admixture
to the paste. Hereby very fine bubbles are
formed which serve asg nuclei for the now he-
ginning gas generation from the first slowly
decomposing part of hydrogen peroxide.

According to my invention it is posgible to ob-
tain bodles with either fine or coarse vesicular
structure by eareful measurement of the quanti-
tative portions of the hydrogen peroxide added
in two operation steps. The greater the portion
of the first added quantity of hydrogen peroxide,
the coarser the pores in the structure of the final
product.

Another meana for influeneing the size of the
pores has been found In the selection and unit of
quantity of the stabillsing substance. For this
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purpose substances with a reducing effect on the
surface tension may be used, for instance, soap,
glue, Turkey red oll, tar olls, e. g. wood or coal tar
oll of a fraction between 100-300° C. as well as
products which are obtained by an alkaline ex-
traction of wood pitch and subsequently concen-
trated. Really excellent results were obtained in
employing saponine and/or, surprisingly enough,
with the use of skim milk. If skim milk is used,
a very distinct dependence of the size of pores
on the quantity of milk added was observed. Re-
ducing the quentity of milk increases the size of
the pores. The same laws could be observed in
adding saponine and other stabllizers, but not to
the same degree as in adding milk, If, for in-
stance, 5 cc of skim mlilk are added to a mixture
of asbout 1 kilogram cement and sand which repre-
sents an amount of 0.5% milk, 4 very fine porous
structure was obtalned whilst an addition of 0.3 to
0.2% of milk Increases the size of the pores in &
considerable manner. According to my invention
it Is therefore possible if skim milk 1s added to the
cement mixture, whereby the H20z is introduced
In a two step process to obtain well reproducible
bodles with a primarlly determined size of pores.
This 1s, of course. very important in large scale
production. A further advantage of the addition
of milk and/or saponine iz that both components
may be well mixed with a sclution of hydrogen
peroxide. It is therefore expedient to add a solu-
tion of saponine in hydrogen peroxide or of &
homogeneous mixture of milk and hydrogen per-
oxide to the pulp and then distribute the added
substances In the pulp which warrants that in the
place where hydrogen peroxide is decomposed and
oxyegen evolved, the suitable quantlty of the pore
stabllizer will be present.

All operation steps described above for cement
mixtures are also applicable to other substances,
hardening with water, as for instance, gypsum.
But slnce gypsum exerts no stabllising effect on
peroxygen compounds, the whole quantity of the
gas generating substance, for example, hydrogen
peroxide, may be added without any deleterious
effect before the decomposition accelerating sub-
stances, €, g. manganese sulfate, hypochlorite and
the like, are introduced. It is only essential that
the pore stabilizer i3 added at the end of the
operation elther simultaneously or admixed to
one of the substances which participate at the
0Xygen generation, that i{s either with the gas
generator such as hydrogen peroxide or with a
decomposing substance, for Instance, hypochlorite
or with a decomposing catalyst such as com-
pounds of manganese, iron, nickel, cobalt, or
catalyses or the like,

Ezample 1

375 cc of a calclum hypochlorite suspension (100
grams hypochlorite with nearly 319 active chio-
rine, suspended in 150 cc water) are Intimately
mixed with 2200 cc of water, 800 grams of sand
(less than 1 mm mesh) and 3200 grams of cement.
To this mixture 90 cc of & solution containing 50
c¢c of a 40% hydrogen peroxide, 4 cc skim milk
and 1.5 grams saponine are added. After a thor-
ough mixing the gas generation starts immedi-
ately whereupon the original paste rises to a
multiple of its former volume. If the pulp is
immediately poured out, a slight increase of the
volume will be observed in the mold, whilst no
modification of the volume 1s occuring if the foam
1s allowed to stand for a quarter of an hour. Por-
ous bodles will then be obtaihed which corre-
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spond accurately to the prescribed form. In this
manner bodles with an absolutely uniform porous
struoture are obtained.

Ezample 2

To a pulp of concrete, contalning 2200 ce¢ of
water, 3200 grams of cement and 800 grams of
fine sand, 5 cec of a 40% hydrogen peroxide solu-
tion with 4.5% saponine are added and the whole
mixture vigorously stirred. Then a suspension
of 3756 cc of a calecium hypochlorite solutlon (ac-
cording to Example 1) and finally 45 cc of a
40% hydrogen peroxide solution with 4,5% sap-
onine are added and the paste thoroughly mixed.

Example 3

To a pulp of concrete which contains 210 cc
water, 730 grams sand with a size of 0,3 mm
mesh and 312 grams of cement, 2 cc of a 40%
hydrogen peroxide and 26 cc of a calcium hypo-
chlorite suspension (including 400 grams of a 30
to 31% active chlorine contalning calcium hypo-
chlorite and 600 cc of water) &are intimately
homogenized. Thereafter 1,5 c¢ of 40% hydro-
gen peroxide together with 5% skim milk are
Incorporated simultaneously and the whole pulp
thoroughly mixed. During the mixing operation
after the addition of the last component the gas
generation sterts with a considerable increase of
volume. The charge is Immediately cast fnto the
molds.

Example 4

0,8 liters water are intimately mixed 50 cc of a
sodium hypochlorite solution (11% active chlo-
rine) and 870 grams commerclal gypsum added
until a homogeneous paste {8 formed. In this
paste 6 ¢cc hydrogen peroxide (40%) with 0,3 gram
saponine are incorporated. It results the instan-
taneous development of foam with the formation
of very stnall stable pores. After casting into
the molds, articles with a seeming specific gravity
of 0.28 are obtained.

Ezample 5

6 cc of & 40% hydrogen peroxide solution are
added to a pulp of 800 cc waler and 870 grams
gypsum. To this mixture a suspension of 5 grams
pyrolusite In 5 cc of an aqueous solution of 4%
saponine i3 added, the whole mass well homogen-
ized until the gas evolution is practically ended.
It results a very stable froth. The molds may
be fllled out completely and no further increase
of volume will be observed.

Ezample 6

Into a pulp of B00 cc water and 870 grams of
gypaum, 6 cc hydrogen peroxide (40%) are added
whilst stirring. Then 1,8 ¢c of a solution con-
talning 2 grams of crystallized manganese sul-
fate in 60 cc of water and 10 cc skim milk are
incorporated, whereupon 1,7 cc of a concentrated
ammonia solutlon are added and the whole mass
thoroughly stirred. The well homogenized paste
is cast into molds whereupon the gas genergtion
starts with an increase of volume. It results an
article with an extraordinarily fine-veslcular
structure.

Ezample 7

The same composition as In Example 6 18 pre-
pared but with the addition of 5 ec skim milk
only. A solid porous body with a coarse-vesicular
structure is obtained.
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