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grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of America, products made by that process, for the term set forth in 35 U.s.c. 154(a)(2)
or (¢)(1), subject to the payment of maintenance fees as provided by 35 u.s.c. 41(b). See the

Maintenance Fee Notice on the inside of the cover.
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months after the date of this grant, or within a grace period of six months thereafter upon
payment of a surcharge as provided by law. The amount, number and timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable
maintenance fee is received in the United States Patent and Trademark Office on or before
the date the fee is due or within a grace period of six months thereafter, the patent will expire
as of the end of such grace period.

Patent Term Notice

If the application for this patent was filed on or after June 8, 1995, the term of this patent
begins on the date on which this patent issues and ends twenty years from the filing date of
the application or, if the application contains a specific reference to an earlier filed applica-
tion or applications under 35 U.s.C. 120, 121, 365(c), or 386(c), twenty years from the filing date
of the earliest such application (“the twenty-year term”), subject to the payment of mainte-
nance fees as provided by 35 u.s.c. 41(b), and any extension as provided by 35 u.s.c. 154(b) or
156 or any disclaimer under 35 U.s.c. 253.

If this application was filed prior to June 8, 1995, the term of this patent begins on the date
on which this patent issues and ends on the later of seventeen years from the date of the
grant of this patent or the twenty-year term set forth above for patents resulting from appli-
cations filed on or after June 8, 1995, subject to the payment of maintenance fees as provided
by 35 u.s.c. 41(b) and any extension as provided by 35 u.s.c. 156 or any disclaimer under
35 U.S.C. 253.
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PRODUCTION METHOD OF READY
INJECTION MATERIAL COMPRISING
NANO HYDRAULIC LIME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage Application of PCT/
TR2018/050907, filed 26 Dec. 2018, which claims the
benefit of Turkish Patent Application Serial No. 2017/
22327, filed 27 Dec. 2017, and claims the benefit of Turkish
Patent Application No. 2018/18529, filed 4 Dec. 2018, and
which applications are incorporated herein by reference. To
the extent appropriate, a claim of priority is made to each of
the above-disclosed applications.

TECHNICAL FIELD

The present invention relates to the production method of
the ready injection material comprising nano hydraulic lime
which provides better injection characteristic when com-
pared with conventional natural hydraulic lime.

BACKGROUND OF THE INVENTION

Injection method (grouting) is one of the frequently used
methods in restoration of historical building. While injection
is being applied, the injection material to be used shall be
compliant to the unique material existing in the historical
building and shall be penetrable to the crack which will be
repaired. In order to increase injection performance of
injection materials, particle dimensions of the materials
existing in the composition shall be taken into consideration.
By means of injection materials produced by using nano-
sized lime, the repair of much thinner cracks is easily
realized. By means of the present art, it is difficult to provide
the penetration, volume fixedness and resistance values
which are required for reinforcing historical buildings.

By means of said invention, production of lime whose
strength is high and which is suitable for injection is aimed.
In the known state of the art, there are separate studies
related to production of nano-sized lime and production of
natural hydraulic lime. In the subject matter patent applica-
tion, by using a single raw material, natural hydraulic lime
is developed in nano-size.

The structural and characteristic properties and all advan-
tages of the present invention will be understood in a more
clear manner by means of the below mentioned detailed
description and evaluation shall be made by taking into
consideration the below mentioned detailed description.

DESCRIPTION OF THE INVENTION

In this detailed description, the subject matter production
method of ready injection material comprising nano hydrau-
lic lime is explained with references to examples without
forming any restrictive effect only in order to make the
subject more understandable.

By means of the subject matter method, nano sized
hydraulic lime production is realized. As a result of this
method, lime is formed which is suitable for injection and
which is strength. Particularly, the usage of a single material
as raw material is one of the most important steps of the
method.

The present invention relates to the production method of
ready injection material comprising nano hydraulic lime,
said production method is characterized by comprising the
steps of:
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a. Selecting marl (clayed lime-stone), comprising at least
70% CaCQO,, as the raw material,

b. Grinding marl (clayed lime-stone), selected as the raw
material, so as to have particle size smaller than 400
um,

c. Calcining marl (clayed lime-stone), selected as the raw
material, between temperatures 1000-1200° C.,

d. Re-grinding marl (clayed lime-stone), selected as the
raw material, after the calcination process,

e. Reducing the d, particle size of the calcined marl to
486 nm after the grinding process,

f. Applying dry mixing process to the material whose
particle size is reduced,

g. Adding water to the material after the dry mixing
process and applying mechanical mixing process for
duration between 3-6 minutes at a revolution between
800 and 1000 rpm,

h. Adding super-fluidizing chemical additive to the
obtained material,

i. Mixing the material for duration between 3-6 minutes
by using ultrasonic homogenizer and mechanical mix-
ing.

In step a), said marl (clayed lime-stone) including at least
70% CaCO3 also comprises the compounds of SiO,, Al,O5,
Fe,O5 and MgO in addition to CaCO3.

In step b), whole of the product is grinded so as to have
particle size smaller than 400 um.

In step g), the water/dry powder proportion changes
between 1.6 and 1.9 by weight. In this step, the added water
provides fluidity, volume fixedness and penetration proper-
ties to the material.

In step h), the super-fluidizing chemical additive added to
the material is selected from naphthalene or poly-carboxy-
late based super fluidizers.

In the present invention, the most important step of the
production method of the ready injection material compris-
ing nano hydraulic lime is the selection of the raw material.
In the grinding process which is one of the steps of the
method, the used material is reduced to nano size. Another
important step is calcination. Calcination is the main process
of lime production. The raw material reduced to the desired
size is calcined at suitable temperature by using known
methods, and natural hydraulic lime production is realized.

During the step of preparation of the injection material
which is one of the most important steps of said method, the
limit conditions of fluidity, volume fixedness and penetra-
tion properties are fulfilled which shall be provided by the
injection materials by means of the selected amount of
water, chemical additive proportion and applied mixing
procedure.

The present invention is the method of production of
ready injection material comprising nano hydraulic lime and
has been developed for eliminating the disadvantages
formed by the present art.

From another perspective, the present invention relates to
a ready injection material comprising nano-hydraulic lime
obtained by means of the subject matter production method.

The ready injection materials produced by means of the
subject matter method have higher hydraulic effects and are
more resistant when compared with the materials obtained
by means of known methods.

Accordingly, another item of the present invention is the
ready injection material comprising nano-hydraulic lime,
characterized in that it is obtained by means of a method
formed by the steps of:

a. Selecting marl (clayed lime-stone), comprising at least

70% CaCOs, as the raw material,
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b. Grinding marl (clayed lime-stone), selected as the raw
material, so as to have particle size smaller than 400
um,

c. Calcining marl (clayed lime-stone), selected as the raw
material, between temperatures 1000-1200° C.,

d. Re-grinding marl (clayed lime-stone), selected as the
raw material, after the calcination process,

e. Reducing the d,, particle size of the calcined marl to
486 nm after the grinding process,

f. Applying dry mixing process to the material whose
particle size is reduced,

g. Adding water to the material after the dry mixing
process and applying mechanical mixing process for
duration between 3-6 minutes at a revolution between
800 and 1000 rpm,

h. Adding super-fluidizing chemical additive to the
obtained material,

i. Mixing the material for duration between 3-6 minutes
by using ultrasonic homogenizer and mechanical mix-
ing.

It is apparent that a person skilled in the art can provide
the novelty, provided in the present invention, by using
similar methods and/or that a person skilled in the art can
apply these methods to other areas with similar purpose used
in the related art. Thus, it is also apparent that such methods
lack novelty and particularly lack the criterion of surpassing
the known state of the art.

The invention claimed is:

1. A production method of ready injection material com-
prising nano hydraulic lime, said production method is
characterized by comprising the steps of:
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a. Selecting a marl (clayed limestone), comprising at least
70% CaCO,, as the raw material,

b. Grinding the marl, so as to have particle size smaller
than 400 um,

c. Calcining the marl, between temperatures 1000-1200°
C,

d. Re-grinding the marl, after the calcination process,

e. Reducing the d,, particle size of the calcined marl to
486 nm after the re-grinding process,

f Applying dry mixing process to the material whose
particle size is reduced,

g. Adding water to the material after the dry mixing
process and applying mechanical mixing process for
duration between 3-6 minutes at a revolution between
800 and 1000 rpm,

h. Adding a super-fluidizing chemical additive to the
material obtained in step g.,

i. Mixing the material for a duration between 3-6 minutes
by using ultrasonic homogenizer and mechanical mix-
ing.

2. The method according to claim 1, wherein in step a),
said marl also comprises the compounds of SiO,, Al,O;,
Fe,05 and MgO.

3. The method according to claim 1, wherein in step g), a
weight ratio of the water to the dry mixed material is in a
range between 1.6 and 1.9.

4. The method according to claim 1, wherein in step h),
the super-fluidizing chemical additive is selected from naph-
thalene and a poly-carboxylate based super fluidizer.
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