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(57) The present disclosure relates to the technical
field of building materials, and discloses a re-dissolvable
mortar consolidation, and a preparation method, mortar
products and uses thereof. The mortar consolidation
comprises: a hydraulic inorganic cementitious material,
an aggregate, a soluble binding agent, and at least one
optional additional component selected from the group
consisting of an admixture, an additive and a fiber; the
soluble binding agent binds the hydraulic inorganic ce-
mentitious material, the aggregate and the additional
component into a whole, wherein the content of the sol-
uble binding agent in the mortar consolidation is greater
than 0 wt% and no greater than 1.5 wt%, based on the

total weight of the mortar consolidation; the soluble bind-
ing agent is water-soluble and is soluble in at least one
organic solvent selected from the group consisting of ke-
tones, alcohols, amines, amides, aliphatic hydrocarbon,
aromatic hydrocarbon, halogenated hydrocarbon, ni-
triles, ethers, aldehydes, sulfones, phenols and esters.
The mortar consolidation may have a desirable dissolu-
tion time limit, it quickly dissolves into a wet mortar after
spraying water so as to facilitate the mortar construction,
and generates little fugitive dust and waste, thereby pro-
ducing significant ecological and environmental protec-
tion benefits.
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Description

FIELD

[0001] The present disclosure relates to the technical field of construction mortar, and in particular to a re-dissolvable
mortar consolidation, and a preparation method, a variety of mortar products and uses thereof.

BACKGROUND

[0002] Dry mix mortar is one of the construction engineering materials used with the largest amount. However, the
dry powder product pattern causes two major problems in the application of dry mix mortar: the first problem is the
generation of serious fugitive dust pollution when the dry mix mortar is blended with water at construction sites; the
second problem is the components are prone to separate, the distribution is uneven, and the product quality is unstable,
resulting from the discrete product pattern and large density difference of raw materials.
[0003] An existing solution for solving the above problems is to prepare the hot-melt molding mortar, which relates to
mixing of a powder having a hot-melt binding agent into a dry mix mortar raw material, melting the hot-melt binding agent
by heating and then solidifying the binding agent by cooling, whereby the components of dry powders containing the
binding agent are consolidated into a whole. The same construction work as conventional mortars is performed by
forming the mortar with a sheet shape by pressing, and after the mortar with a sheet shape is transported to the construction
site, it is sprayed with water and dissolved into a wet slurry state. This scheme effectively solves the problems of fugitive
dust pollution and instable quality by modifying the morphology of the mortar product (from powder to sheet).
[0004] However, the above-mentioned technical solution has key defects in the following aspects:

(1) The preparation cost is high. During the hot-melt molding process, the introduction of high added amount (the
volume fraction is typically greater than 10%) of water-soluble binding agent is required, otherwise the water-soluble
binding agent in the molten state cannot sufficiently infiltrate the mortar materials, and does not provide sufficient
cohesive strength, resulting in easy breakage of the mortar body after the molding process. The high added amount
of water-soluble binding agent would make the mortar cost to multiply thereby losing application value economically.
(2) The dissolution rate is low. During the hot-melt molding process, the high added amount of viscous water-soluble
binding agent form relatively thick "gel films" between particles of the mortar materials, the dissolution time is relatively
long after mixing with water, resulting in a low efficiency of the construction operation.
(3) The mortar workability is poor. When the hot-melt molding process is used, it is generally necessary to introduce
high added amount of porous light aggregates as an interlocking connector between the water-soluble binding agent
and the rest of the mortar materials, otherwise the molded mortar body has the disadvantages of poor hardness,
being brittle and easily peeled off. However, the high added amount of light aggregates causes that the fluidity and
cohesiveness of the dissolved mortar slurry are significantly reduced, resulting in poor workability, which not only
affects the construction efficiency, but also leads to poor adhesive effect and low bonding strength between the
mortar and the working surface.
(4) The hardened mortar has poor physical and mechanical properties. The high added amount of light aggregates
result in that the mortar mixture formed by adding water and dissolving has a low mechanical strength after a re-
hardening process.

SUMMARY

[0005] The purpose of the present disclosure is to overcome the above-mentioned defects of the hot-melt mortar in
the prior art, and provides a re-dissolvable mortar consolidation, and a preparation method, mortar products and uses
thereof. The re-dissolvable mortar consolidation is characterized by a small dissolution time limit, desirable workability
fluidity and high strength.
[0006] In order to fulfill the present disclosure purposes, a first aspect of the present disclosure provides a re-dissolvable
mortar consolidation comprising: a hydraulic inorganic cementitious material, an aggregate, a soluble binding agent,
and at least one optional additional component selected from the group consisting of an admixture, an additive and a
fiber; the soluble binding agent binds the hydraulic inorganic cementitious material, the aggregate and the additional
component into a whole; wherein the content of the soluble binding agent in the mortar consolidation is greater than 0
wt% and no greater than 1.5 wt%, based on the total weight of the mortar consolidation; the soluble binding agent is
water-soluble and is soluble in at least one organic solvent selected from the group consisting of ketones, alcohols,
amines, amides, aliphatic hydrocarbon, aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes,
sulfones, phenols and esters.
[0007] A second aspect of the present disclosure provides a method of preparing a re-dissolvable mortar consolidation,
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comprising the following steps:

(1) blending a dry powder with an organic solvent to obtain a mixture; and
(2) subjecting the mixture to a removal of the organic solvent and a molding process to prepare the mortar consol-
idation;

wherein the dry powder comprises a hydraulic inorganic cementitious material, an aggregate, a soluble binding
agent, and at least one optional additional component selected from the group consisting of an admixture, an
additive and a fiber; the soluble binding agent is dissolved in the organic solvent and binds the hydraulic inorganic
cementitious material, the aggregate and the additional component into a whole;
the content of the soluble binding agent in the dry powder is greater than 0 wt% and no greater than 1.5 wt%,
based on the total weight of the dry powder; the soluble binding agent is water-soluble; the organic solvent is
at least one selected from the group consisting of ketones, alcohols, amines, amides, aliphatic hydrocarbon,
aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes, sulfones, phenols and esters.

[0008] A third aspect of the present disclosure provides a re-dissolvable mortar consolidation prepared with the method
of the present disclosure.
[0009] A fourth aspect of the present disclosure provides a mortar sheet comprising a support and a re-dissolvable
mortar consolidation of the present disclosure packaging the support, wherein the support is at least one of a glass fiber
mesh, a plastic mesh and a metal mesh.
[0010] A fifth aspect of the present disclosure provides a method of using a mortar sheet of the present disclosure,
comprising the following steps: adhering a re-dissolvable mortar consolidation on one side of a mortar sheet after spraying
water and a wetting process to a working surface; subjecting the re-dissolvable mortar consolidation on the other side
of the mortar sheet to spraying water and completely dissolving; pasting other material on a surface of the dissolved
mortar consolidation, and subjected to hardening and cementing; wherein the other material is at least one selected
from the group consisting of mortar, building block, brick, ceramic tile, dimension stone, slab, wallpaper, coating, a
thermal insulation material or a waterproofing material.
[0011] A sixth aspect of the present disclosure provides a mortar building material comprising a base material, and a
re-dissolvable mortar consolidation of the present disclosure bonding with the base material, wherein the base material
is at least one of building block, brick, ceramic tile, dimension stone, slab, wallpaper, coating film, a thermal insulation
material or a waterproofing material.
[0012] A seventh aspect of the present disclosure provides a method of using a mortar building material of the present
disclosure, comprising: spraying water and dissolving a re-dissolvable mortar consolidation contained in the mortar
building material, and then directly adhering the mortar building material to a working surface and subjecting to a hardening
process.
[0013] An eighth aspect of the present disclosure provides a mortar particle granulated from the re-dissolvable mortar
consolidation of the present disclosure, wherein the mortar particle has a shape of sphere, ellipsoid, cube, cylinder or
cone, and the maximum geometrical diameter of the mortar particle is within a range of 1-100mm.
[0014] A ninth aspect of the present disclosure provides a method of using mortar particles of the present disclosure,
comprising the following steps: dissolving the mortar particles in water to form a slurry, daubing the slurry on a working
surface, hardening directly or after cementing with other materials.
[0015] Due to the aforementioned technical solutions, the present disclosure provides a re-dissolvable mortar consol-
idation, which can be dissolved into a wet mortar slurry having a tacky and adhesive function by adding water during
the construction operation, and subsequently enabling the mortar slurry to be hardened and cemented by using a
conventional construction method.
[0016] The present disclosure provides a method for preparing a re-dissolvable mortar consolidation using the solvent
molding process, the re-dissolvable mortar consolidation has a much lower manufacturing cost because of its better
wetting property and small added amount of soluble binding agent. In addition, the "gel film" packaging the mortar raw
materials is thin, the mortar consolidation after mixing with water has a faster destruction rate, a higher dissolution rate
and a shorter dissolution time period, such that the construction efficiency can be greatly improved. Moreover, the mortar
consolidation provided by the present disclosure does not comprise a light aggregate, the slurry formed from the mortar
consolidation after adding water and dissolution has a much better fluidity and cohesiveness, a more desirable workability
thereby producing a more reliable adhesion effect with the working surface. Moreover, the hardened mortar exhibits
better mechanical strength.
[0017] The mortar consolidation provided by the present disclosure can be prefabricated into a plurality of mortar
products according to the requirements of application scenarios, such as the products with a shape of sheet, bar, block,
granule or other irregular morphology, and can be pre-compounded into an integrated product with building blocks,
ceramic tiles, slabs, thermal insulation materials and waterproofing materials. After the mortar products are transported
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to the construction site, the mortar consolidation contained therein is sprayed with water, the mortar consolidation is
dissolved into wet mortar, and the workers can directly implement the operations of cementing, masonry, paving, etc.
Thus, the mixing and plastering processes in the conventional construction of mortar are eliminated. Therefore, the
mortar consolidation provided by the present disclosure can be applied without the steps of adding the dry powder with
water and blending the mixture, and can completely eradicate the occurrence of fugitive dust pollution. Meanwhile, the
product form of the consolidation can avoid the separation phenomenon of the components of raw materials, the uniformity
of the components and the stability of the product quality are greatly improved. Furthermore, the pre-fabricated and
standardized specification and dimensions can effectively eliminate the quality problems occurred in the conventional
manual mortar application process, such as insufficient daubing, omission of daubing, uneven thickness of mortar, such
that the construction quality can be significantly improved. The mortar consolidation provided by the present disclosure
can also be flexibly cut on the spot according to the requirements in use, and has little residual construction waste, and
the construction operation is extremely clean and environmentally friendly.

DETAILED DESCRIPTION

[0018] The terminals and any value of the ranges disclosed herein are not limited to the precise ranges or values,
such ranges or values shall be comprehended as comprising the values adjacent to the ranges or values. As for numerical
ranges, the endpoint values of the various ranges, the endpoint values and the individual point value of the various
ranges, and the individual point values may be combined with one another to produce one or more new numerical
ranges, which should be deemed have been specifically disclosed herein.
[0019] In the present disclosure, the term "solvent molding" means a molding process in which a soluble binding agent
is dissolved by adding an organic solvent, the components in the mortar are cemented by means of the soluble binding
agent, the components are consolidated into a whole while subsequently removing the organic solvent.
[0020] The term "soluble binding agent" refers to a binding agent that is soluble in liquid water, particularly water at
5°C to 40°C, and is soluble in a selected organic solvent.
[0021] In a first aspect, the present disclosure provides a re-dissolvable mortar consolidation comprising: a hydraulic
inorganic cementitious material, an aggregate, a soluble binding agent, and at least one optional additional component
selected from the group consisting of an admixture, an additive and a fiber; the soluble binding agent binds the hydraulic
inorganic cementitious material, the aggregate and the additional component into a whole;
wherein the content of the soluble binding agent in the mortar consolidation is greater than 0 wt% and no greater than
1.5 wt%, based on the total weight of the mortar consolidation; the soluble binding agent is water-soluble and is soluble
in at least one organic solvent selected from the group consisting of ketones, alcohols, amines, amides, aliphatic hydro-
carbon, aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes, sulfones, phenols and esters.
[0022] The re-dissolvable mortar consolidation provided by the present disclosure is capable of binding the components
of mortar consolidation into a whole by using the solubility of a soluble binding agent and an organic solvent; the
consolidation subsequently contacts with water, the soluble binding agent is again dissolved in water, and the hydraulic
inorganic cementitious material contained in the consolidation carries out reaction upon contacting with water, the con-
solidation is transformed into a wet mortar, which can be used for conventional construction process with mortar.
[0023] In some embodiments of the present disclosure, it is preferable that the mortar consolidation comprises: the
hydraulic inorganic cementitious material in an amount of 10-70 wt%, the aggregate in an amount of 15-88 wt%, the
soluble binding agent in an amount of 0.2-1.5 wt%, the admixture in an amount of 0-40 wt%, the additive in an amount
of 0-10 wt% and the fiber in an amount of 0-6 wt%, based on the total weight of the mortar consolidation. More preferably,
the mortar consolidation comprises: the hydraulic inorganic cementitious material in an amount of 15-45 wt%, the ag-
gregate in an amount of 45-75 wt%, the soluble binding agent in an amount of 0.4-1.2 wt%, the admixture in an amount
of 5-30 wt%, the additive in an amount of 0.2-6 wt% and the fiber in an amount of 0-3 wt%, based on the total weight of
the mortar consolidation. In the present disclosure, the mortar consolidation is formed by binding the other components
through a cross-linked network formed when the soluble binding agent is dissolved in an organic solvent. After contacting
with water, the mortar consolidation can be re-dissolved to form a wet slurry having the same cementitious function as
a conventional mortar.
[0024] In some embodiments of the present disclosure it is preferred that the soluble binding agent is at least one
selected from the group consisting of xanthan gum, acetate starch, starch ether and synthetic water-soluble polymer;
and further preferably synthetic water-soluble polymer. In particular, the starch ether is at least one selected from the
group consisting of hydroxymethyl starch, hydroxyethyl starch and hydroxypropyl starch; the synthetic water-soluble
polymer is one or more selected from the group consisting of polyvinyl alcohol, polyethylene glycol, polyacrylamide,
polyvinylformamide, polymaleic anhydride, polyethylene oxide, polyvinylpyrrolidone, polyacrylic acid (polyacrylate),
polymethacrylic acid (polymethacrylate), polydimethyldiallyl ammonium chloride, polyvinyl alcohol-based copolymers,
polyethylene glycol-based copolymers, acrylamide-based copolymers, vinyl formamide copolymers, maleic anhydride-
based copolymers, N-vinylpyrrolidone-based copolymers, acrylic acid (acrylate)-based copolymers, methacrylic acid
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(methacrylate)-based copolymers and dimethyldiallylammonium chloride-based copolymers. Preferably, the synthetic
water-soluble polymer has an average molecular weight within a range of 4,000 g/mol to 400,000 g/mol, and is preferably
polyvinyl alcohol, polyethylene glycol, polyacrylamide, polyvinylformamide, polymaleic anhydride, polyethylene oxide,
polyvinylpyrrolidone, polyacrylic acid (polyacrylate), polymethacrylic acid (polymethacrylate), polydimethyldiallyl ammo-
nium chloride. The soluble binding agent is soluble in the organic solvent, and the formed organic solution wets the other
components of the mortar consolidation, the organic solvent can be removed by drying, the soluble binding agent may
fixedly bind the other components into a whole. Upon exposure to water, the network structure formed by the soluble
binding agent disintegrates, such that the mortar consolidation dissolves to form a wet slurry. In the present disclosure,
an excessive low content of the soluble binding agent causes that the mortar consolidation can hardly be formed, or the
formed mortar consolidation has low hardness and is prone to crush; and an excessive high content of the soluble
binding agent causes the formed mortar consolidation dissolves slowly after contacting with water, thereby reducing the
construction efficiency. For example, polyacrylic acid (polyacrylate) represents the polyacrylic acid or the polyacrylate,
and the other compounds are denoted in the same manner.
[0025] According to some embodiments of the present disclosure, it is preferable that the organic solvent is at least
one selected from the group consisting of acetone, butanone, pentanone, cyclohexanone, methyl cyclohexanone, 3-
methyl-2-butanone, 2-pyrrolidone, N-methyl pyrrolidone, N-vinyl pyrrolidone, methanol, ethanol, propanol, isopropanol,
butanol, isobutanol, tert-butanol, pentanol, cyclohexanol, methyl cyclohexanol, ethylene glycol, propylene glycol, glycerol,
butanediol, diethylene glycol, diacetone alcohol, diethylene glycol, triethylene glycol, 1,6-hexanediol, poly(ethylene gly-
col)-400 (PEG-400), 2,2’-thiodiethanol, 2-amino-2-methyl propanol, dimethyl acetal, butylamine, isobutylamine, 2-
butylamine, t-butylamine, cyclohexylamine, aniline, ethylene diamine, ethanolamine, diethanolamine, triethanolamine,
aminoethylethanolamine, pyridine, formamide, N-methyl formamide, N,N-dimethyl formamide, N-diethyl formamide, di-
ethylenetriamine, triethylenetetramine, tetraethylenepentamine, dimethyl sulfoxide, pentane, hexane, nitromethane, ni-
troethane, methylhydrazine, acetonitrile, methylene chloride, chloroform, carbon tetrachloride, dichloroethane, trichlo-
roethane, chloropropane, chlorobutane, 1-chloro-2-methylpropane, 2-chloro-2-methylpropane, 2-chloro-2-methylbu-
tane, bromopropane, trichloroethylene, phenol, dioxane, trioxane, diethyl ether, propyl ether, isopropyl ether, methyl N-
butyl ether, anisole, ethyl glycol ether, dichloroethylether, petroleum ether, methylfuran, tetrahydrofuran, morpholine,
butyraldehyde, isobutyraldehyde, toluene, xylene, 1, 3-dioxolane, dioxane, ethyl formate, propyl formate, isopropyl for-
mate, ethyl acetate, vinyl acetate, isopropyl acetate, butyl acetate, methyl propionate, dimethyl phthalate, γ-butyrolactone
and ethyl lactate. The organic solvent is preferably at least one selected from the group consisting of acetone, methanol,
ethanol, propanol, ethylene glycol, propylene glycol, glycerol, formamide, N,N-dimethylformamide, ethyl formamide,
chloroform, dichloroethane, anisole, diethylenetriamine, triethylenetetramine, acetonitrile, tetrahydrofuran, dimethyl sul-
foxide, ethyl acetate and butyl acetate. In the present disclosure, the organic solvent is capable of dissolving the soluble
binding agent at ordinary temperature or under the heated conditions, such that the soluble binding agent is adsorbed
in a small molecule chain state between the surfaces and particles of the other components contained in the mortar
consolidation, constituting a binding network structure.
[0026] Some embodiments of the present disclosure provide that the hydraulic inorganic cementitious material is
preferably cement, which may be a conventional choice in the art, further preferably at least one selected from the group
consisting of general purpose Portland cement, limestone Portland cement, steel slag silicate cement, magnesium slag
silicate cement, phosphorus slag silicate cement, white Portland cement, coloured Portland cement, calcium sulphoa-
luminate modified Portland cement, calcium sulphoaluminate cement, aluminate cement, iron aluminate cement, fluor-
oaluminate cement, phosphate cement, magnesium oxychloride cement, alunite cement and alkali-activated cement;
more preferably at least one selected from the group consisting of general purpose Portland cement, sulphoaluminate
cement, aluminate cement and iron aluminate cement.
[0027] In the present disclosure, the aggregate (also referred to as "skeletal material") is at least one selected from
the group consisting of natural sand, machine-made sand and recycled aggregate. The natural sand includes river sand,
mountainous sand, lake sand, and desalinated marine sand; the machine-made sand is the artificial sand manufactured
through the sand manufacturing equipment using rock, tailings, industrial solid wastes as raw materials; the recycled
aggregate refers to the granules meeting the requirements of fine aggregate for mortar, which is obtained from waste
concrete and construction waste through processes such as crushing, washing and sorting. The density of the aggregate
is more than 2,000 kg/m3.
[0028] According to some embodiments of the present disclosure, wherein the admixture may be a conventional choice
in the art, preferably at least one selected from the group consisting of pulverized fuel ash, slag powder, silica fume,
zeolite powder, desulfurized gypsum, limestone powder, steel slag powder, phosphorus powder; more preferably at
least one selected from the group consisting of pulverized fuel ash, slag powder, desulfurized gypsum and limestone
powder. The use of admixtures can reduce the product costs and, in certain formulation system, can produce synergistic
effects with other components to improve mortar workability and physical mechanical properties after hardening.
[0029] Some embodiments of the present disclosure provide that the additive is at least one selected from the group
consisting of a water-retaining agent, a redispersible latex powder, a water reducing agent, a retarder, a setting accel-
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erator, a waterproof agent, a coupling agent, an early strength agent, an air entraining agent, a thixotropic lubricant, a
defoaming agent and a dissolving agent.
[0030] Some embodiments of the present disclosure provide that the water-retaining agent is at least one selected
from the group consisting of a methylcellulose, a carboxymethylcellulose, a carboxymethyl hydroxyethylcellulose, an
ethylcellulose, a hydroxyethylcellulose, a sulfo-acid ethylcellulose, a carboxyethyl methylcellulose, a hydroxypropyl meth-
ylcellulose and a cyanoethylcellulose, preferably a methylcellulose and/or a hydroxypropyl methylcellulose. It is preferred
that the water-retaining agent is added such that the re-dissolvable mortar consolidation provided by the present dis-
closure has a higher water retention rate upon contacting with water and dissolving, and avoids the quality problems
such as workability degradation due to excessive water loss, and cracking after hardening. Wherein the water-retaining
agent is contained in an amount of 0-3wt%o, preferably at 0.5-3wt%o.
[0031] Some embodiments of the present disclosure provide that the redispersible latex powder may be the conven-
tional choice in the art, preferably at least one selected from the group consisting of ethylene-vinyl acetate copolymer,
ethylene-chloroethylene-vinyl laurate terpolymer, vinyl acetate-ethylene-higher fatty acid vinyl ester terpolymer, vinyl
acetate-higher fatty acid vinyl ester copolymer, acrylic ester-styrene copolymer, vinyl acetate-acrylic ester-higher fatty
acid vinyl ester terpolymer, vinyl acetate homopolymer and styrene-butadiene copolymer, more preferably at least one
selected from the group consisting of ethylene-vinyl acetate copolymer, ethylene-chloroethylene-vinyl laurate terpolymer,
vinyl acetate-ethylene-higher fatty acid vinyl ester terpolymer and vinyl acetate-higher fatty acid vinyl ester copolymer.
The redispersible latex powder in use can improve cohesive strength of the re-dissolvable mortar consolidation provided
by the present disclosure, reduce water absorption, and improve crack resistance and flexibility. The redispersible latex
powder is commercially available.
[0032] Some embodiments of the present disclosure provide wherein the water reducing agent is at least one selected
from the group consisting of a lignin water reducing agent, a naphthalene-based water reducing agent, a melamine-
based water reducing agent and a polycarboxylate water reducing agent, preferably a polycarboxylate water reducing
agent, more preferably an acrylic-isobutylene-polyoxyethylene ether water reducing agent. When the re-dissolvable
mortar consolidation provided by the present disclosure is used on site upon contacting with water, the water reducing
agent can substantially reduce the required amount of water and increase the compression resistance and bonding
strength after hardening of the mortar, and reduce the cracking resistance.
[0033] Some embodiments of the present disclosure provide that the retarder may be a routine choice in the field,
preferably at least one selected from the group consisting of lignosulfonate, calcium saccharose, gluconate, citric acid,
citrate, tartaric acid, tartrate, hydroxycarboxylate, zinc salt, borate and phosphate, more preferably at least one selected
from the group consisting of lignosulfonate, calcium saccharose, gluconate, citric acid and tartaric acid. The addition of
the retarder enables the re-dissolvable mortar consolidation procedure provided by the present disclosure, when in use,
to prolong the setting and hardening time, maintain the plastic state for a longer period of time, and increase the workability
time, according to the requirements for the construction.
[0034] According to some embodiments of the present disclosure, wherein the setting accelerator may be the con-
ventional choice in the art, preferably a mixture of one or more selected from the group consisting of lithium carbonate,
sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, aluminum hydroxide, sodium silicate,
potassium silicate, sodium aluminate, potassium aluminate, calcium aluminate and aluminum sulfate. The addition of
the setting accelerator enables the re-dissolvable mortar consolidation provided by the present disclosure, when in use,
to shorten the setting and hardening time and expediting the construction process according to the requirement of
construction.
[0035] Some embodiments of the present disclosure provide that the waterproof agent may be a conventional choice
in the art, preferably at least one selected from the group consisting of potassium stearate, sodium stearate, calcium
chloride, ferric chloride and organosilicone, and more preferably organosilicone. The addition of the waterproof agent
enables the re-dissolvable mortar consolidation of the present disclosure to exhibit desirable water repellency properties,
and when applied to mortar construction where the water proof, impermeability and moisture resistance are required, it
can meet the relevant requirements.
[0036] Some embodiments of the present disclosure provide that the coupling agent is at least one selected from the
group consisting of a silane coupling agent, a titanic acid ester coupling agent, an aluminic acid ester coupling agent, a
phosphate coupling agent, and a boric acid ester coupling agent, preferably a silane coupling agent, and more preferably
at least one selected from the group consisting of vinyltriethoxysilane, vinyltrimethoxysilane, and vinyltris (β-methox-
yethoxy) silane. The addition of the coupling agent enables the inorganic matrix and the organic matrix in the re-dissolvable
mortar consolidation feed material provided by the present disclosure to bind more strongly, thereby increasing the
strength and hardness of the mortar consolidation per se.
[0037] According to some embodiments of the present disclosure, wherein the early strength agent may be a convenient
choice in the art, preferably at least one selected from the group consisting of sodium sulfate, potassium sulfate, sodium
chloride, potassium chloride, calcium nitrate, calcium nitrite, calcium formate, calcium bromide, calcium chloride and
triethanolamine, more preferably at least one of sodium sulfate, potassium sulfate, calcium chloride and triethanolamine.
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The addition of the early strength agent enables the re-dissolvable mortar consolidation provided by the present disclo-
sure, upon contacting with water, to exhibit a higher hydration rate, and have a higher early strength upon hardening,
and meet the concrete requirements for early strength of mortar in the special engineering.
[0038] In some embodiments of the present disclosure, the air entraining agent may be the conventional choice in the
art, preferably at least one selected from the group consisting of sodium alkyl sulfonate, sodium alkyl benzene sulfonate,
alkylphenol polyoxyethylene ether, fatty alcohol polyoxyethylene ether, sodium fatty alcohol polyoxyethylene sulfonate,
sodium fatty alcohol sulfate and alkylphenol ethylene oxide condensate, more preferably sodium lauryl sulfonate, sodium
dodecyl benzene sulfonate. The addition of the air entraining agent can introduce a large amount of fine air bubbles into
the slurry obtained after the dissolution of the re-dissolvable mortar consolidation provided by the present disclosure,
improve slurry workability and increase the anti-permeability and freeze resistance of the hardened mortar.
[0039] Some embodiments of the present disclosure provide that the thixotropic lubricant may be a conventional choice
in the art, and preferably magnesium aluminum silicate. The addition of the thixotropic lubricant can significantly improve
the sag resistance of the slurry obtained after dissolving of the re-dissolvable mortar consolidation provided in the present
disclosure, and can stabilize and secure the mortar to the working surface during the course of facade construction such
as wall plastering, wall brick consolidation.
[0040] According to some embodiments of the present disclosure, wherein the defoaming agent may be a conventional
choice in the art, preferably an organosilicone defoaming agent and/or a polyether defoaming agent. The defoaming
agent is commercially available, for example, polydimethylsiloxane defoaming agents, glycerophosphoethanolamine
(GPE) defoaming agents, GPES defoaming agents. The addition of the defoaming agent is capable of reducing the
excessive and unwanted bubbles in the slurry after dissolution of the re-dissolvable mortar consolidation provided by
the present disclosure, promoting the hardened mortar to produce the desired compactness and mechanical strength.
[0041] Some embodiments of the present disclosure provide that the dissolving agent is at lest one selected from the
group consisting of sodium carboxymethyl starch, hydroxypropyl cellulose, hydroxypropyl methyl cellulose, cross-linked
polyvinylpyrrolidone and cross-linked sodium carboxymethyl cellulose or a mixture thereof. The addition of the dissolving
agent enables the re-dissolvable mortar consolidation provided by the present disclosure to have a faster dispersion
and dissolution rate due to the swelling effect upon contacting with water, and improve the construction efficiency.
[0042] Some embodiments of the present disclosure provide that the fiber may be a routine selection in the art,
preferably at least one selected from the group consisting of polypropylene fiber, polyacrylonitrile fiber, polyvinyl alcohol
fiber, polyamide fiber, high density polyethylene fiber, polyester fiber, aramid fiber, elastane fiber, glass fiber, cellulose
fiber, carbon fiber and steel fiber, more preferably at least one of polyamide fiber, polyester fiber and glass fiber. The
addition of the fibers enables the formation of a three-dimensional network structure within the re-dissolvable mortar
consolidation provided by the present disclosure, thereby providing the mortar consolidation with desirable flexural
strength and resilience.
[0043] According to some embodiments of the present disclosure, wherein the length of the fiber can be selected
according to the specifications of the re-dissolvable mortar consolidation provided by the present disclosure, preferably
within a range of 1-12mm, more preferably 1.5-6mm.
[0044] Some embodiments of the present disclosure provide that the mortar consolidation having the above ingredients
are capable of providing higher dissolution rate upon contacting with water, it is preferable that the dissolution time limit
of the mortar consolidation is 20s or less, preferably 5-20s. It can facilitate quick construction on site, and improve
construction efficiency
[0045] According to some embodiments of the present disclosure, when the mortar consolidation has the above
ingredients, the overall strength of the mortar consolidation is improved to help ensure the integrity thereof during
production, transportation and construction without crushing. Preferably, the strength of the mortar consolidation is 0.3
MPa or more, preferably 0.35-2 MPa.
[0046] Some embodiments of the present disclosure provide that where the mortar consolidation has the ingredients
described above, the slurry obtained from the mortar consolidation upon contacting with water and dissolving, may
exhibit the superior fluidity and cohesiveness. Preferably, the slurry obtained from the mortar consolidation upon con-
tacting with water and dissolving may have a fluidity of 170-260mm, preferably 180-240mm.
[0047] According to some embodiments of the present disclosure, wherein the mortar consolidation has the above
ingredients, the wet-state slurry is formed after the mortar consolidation is dissolved with water, and the mortar hardening
body obtained after the mortar consolidation is hydrated and hardened after construction operation has a better me-
chanical strength. Preferably, the mortar hardening body obtained from the mortar consolidation after contacting with
water and hardening has a 28-day compressive strength being 5 MPa or more, preferably 7.5 MPa or more, and the
14-day tensile adhesive strength (with the ordinary concrete base surface) being 0.4 MPa or more, preferably 0.6 MPa
or more, more preferably 0.7 MPa or more.
[0048] Some embodiments of the present disclosure provide that the re-dissolvable mortar consolidation preferably
comprise, the hydraulic inorganic cementitious material in an amount of 13-35wt%, the aggregate in an amount of
60-75wt%, the soluble binding agent in an amount of 0.4-1.2wt%, the admixture in an amount of 5-20wt%, the additive
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in an amount of 0.4-3wt% and the fiber in an amount of 0-1.5wt%, based on the total weight of the mortar consolidation.
[0049] Some embodiments of the present disclosure provide, most preferably, the re-dispersible mortar consolidation
comprises: general purpose Portland cement in an amount of 15-35wt%, natural sand or machine-made sand in an
amount of 65-75wt%, synthetic water-soluble polymer in an amount of 0.4-1.2wt%, pulverized fuel ash or desulfurized
gypsum in an amount of 5-20wt%, redispersible latex flour in an amount of 0.2-3.5wt%, water retention agent in an
amount of 0.05-0.4wt%, polyamide fiber or polyester fiber or glass fiber in an amount of 0-1.5wt%.
[0050] A second aspect of the present disclosure provides a method of preparing a re-dissolvable mortar consolidation
comprising the following steps:

(1) blending a dry powder with an organic solvent to obtain a mixture; and
(2) subjecting the mixture to removal of the organic solvent and a molding process to prepare the mortar consolidation;

wherein the dry powder comprises a hydraulic inorganic cementitious material, an aggregate, a soluble binding
agent, and at least one optional additional component selected from the group consisting of an admixture, an
additive and a fiber; the soluble binding agent is dissolved in the organic solvent and binds the hydraulic inorganic
cementitious material, the aggregate and the additional component into a whole;
the content of the soluble binding agent in the dry powder is greater than 0 wt% and no greater than 1.5 wt%,
based on the total weight of the dry powder; the soluble binding agent is water-soluble; the organic solvent is
at least one selected from the group consisting of ketones, alcohols, amines, amides, aliphatic hydrocarbon,
aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes, sulfones, phenols and esters.

[0051] The present disclosure may provide the solvent molding method to prepare the re-dissolvable mortar consol-
idation provided by the present disclosure. Some embodiments of the present disclosure provide that the dry powder
preferably comprises the hydraulic inorganic cementitious material in an amount of 10-70 wt%, the aggregate in an
amount of 15-88 wt%, the soluble binding agent in an amount of 0.2-10 wt%, the admixture in an amount of 0-40 wt%,
the additive in an amount of 0-10 wt% and the fiber in an amount of 0-6 wt%, based on the total weight of the dry powder;
it is more preferable that the dry powder comprises: the hydraulic inorganic cementitious material in an amount of 15-45
wt%, the aggregate in an amount of 45-75 wt%, the soluble binding agent in an amount of 0.4-1.2 wt%, the admixture
in an amount of 5-30 wt%, the additive in an amount of 0.2-6 wt% and the fiber in an amount of 0-3 wt%, based on the
total weight of the dry powder.
[0052] Some embodiments of the present disclosure provide that the mass ratio of the dry powder to the organic
solvent is 100: (6-25), preferably 100: (8-20). The soluble binding agent is sufficiently dissolved in the organic solvent
so as to ensure efficient dispersion between the other ingredients in the dry powder.
[0053] In some embodiments of the present disclosure, step (2) provides that the mixture simultaneously removes the
organic solvent and performs molding, and the soluble binding agent binds the other ingredients of the dry powder into
a whole. The mixture may be placed in a mold, the removal of the organic solvent is performed simultaneously with a
pressing process, or a pressing process is performed for a time period and the pressure is then released, the organic
solvent is subsequently removed. Preferably, the organic solvent is removed by ambient pressure drying, negative
pressure drying, vacuum drying, microwave drying, infrared drying, and electromagnetic drying at a temperature of
30-100°C.
[0054] According to some embodiments of the present disclosure, it is preferable that the soluble binding agent is at
least one selected from the group consisting of xanthan gum, acetate starch, starch ether and synthetic water-soluble
polymer.
[0055] In the above method provided by the present disclosure, the various ingredients are used as previously men-
tioned, and the description is not repeated here.
[0056] In a third aspect, the present disclosure provides a re-dissolvable mortar consolidation prepared with the method
of the present disclosure. The ingredients and performance parameters of the mortar consolidation are as described
above and will not be further described.
[0057] In a fourth aspect, the present disclosure provides a mortar sheet comprising a support and a re-dissolvable
mortar consolidation provided by the present disclosure for packaging the support, wherein the support is at least one
of a glass fiber mesh, a plastic mesh and a metal mesh.
[0058] In a fifth aspect, the present disclosure provides a method of using the mortar sheet of the present disclosure,
comprising the following steps: adhering the re-dissolvable mortar consolidation on one side of the mortar sheet after
spraying water and a wetting process to the working surface; subjecting the re-dissolvable mortar consolidation on the
other side of the mortar sheet to spraying water and completely dissolving; pasting other material on a surface of the
dissolved mortar consolidation, and subjected to hardening and cementing; wherein the other material is at least one
selected from the group consisting of mortar, building block, brick, ceramic tile, dimension stone, slab, wallpaper, coating,
a thermal insulation material or a waterproofing material.
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[0059] In a sixth aspect, the present disclosure provides a mortar building material comprising a base material, and
a re-dissolvable mortar consolidation of the present disclosure bonding with the base material, wherein the base material
is at least one of building block, brick, ceramic tile, dimension stone, slab, wallpaper, coating film, a thermal insulation
material or a waterproofing material.
[0060] In a seventh aspect, the present disclosure provides a method of using the mortar building material provided
by the present disclosure, comprising: spraying water and dissolving a re-dissolvable mortar consolidation contained in
the mortar building material, and then directly adhering the mortar building material to a working surface and subjecting
to a hardening process.
[0061] In an eighth aspect, the present disclosure provides a mortar particle granulated from the re-dissolvable mortar
consolidation provided by the present disclosure, wherein the mortar particle has a shape of sphere, ellipsoid, cube,
cylinder or cone, and the maximum geometrical diameter of the mortar particle is within a range of 1-100mm.
[0062] In a ninth aspect, the present disclosure provides a method of using the mortar particle provided by the present
disclosure, comprising the following steps: dissolving the mortar particle in water to form a slurry, daubing the slurry on
a working surface, hardening directly or after cementing with other material.
[0063] The implementation process and the produced favorable effects of the present disclosure will be specified
below with reference to the specific examples, the contents serve to facilitate the readers to clearly understand the
spiritual essence of the present disclosure, instead of imposing any limitation on the embodiment and protection scopes
of the present disclosure.
[0064] In the following examples, each of the materials is commercially available, and the composition of the prepared
mortar consolidation is denoted with the percentage by weight based on the feeding amount of ingredients.
[0065] The breaking strength of the mortar consolidation prepared in each example was measured with reference to
a sample size and test method of the compressive strength in the Industrial Standard JGJ/T70-2009 "Standard for test
method of performance on building mortar" of China: during the molding process, the raw materials of the mortar con-
solidation and the organic solvent were blended and stirred according to the matching ratio, the mixture was placed in
a mould and molded, and subjected to drying at 60°C for 24 hours, and then demolded, the strength was tested.
[0066] A method of measuring dissolution time limit was as follows:
750mL of water was placed in a 1,000mL beaker at a temperature of 2065°C, the beaker was disposed in a magnetic
stir bar, a square hole mesh sieve with a bore diameter of 5.5 mm was installed horizontally in the beaker at a scale
mark of 500mL, the mesh sieve was tightly stuck with an inner wall of the beaker. The beaker was placed on a magnetic
stirrer, and the rotational speed was set at 500 rpm. The sample to be tested was a cube having a side length of
30mm330mm35mm, which was dried at 60°C for 24 hours before testing. The sample was gently placed in the beaker
and a stopwatch was started for timekeeping, the timekeeping was stopped when the slurry to be dissolved completely
penetrated the mesh sieve (fiber, large particle aggregate may not pass through), the time recorded at this moment was
exactly the dissolution time limit of the test sample, the dissolution time limit was denoted with seconds.
[0067] The fluidity of the slurry obtained from mortar consolidation upon contacting with water was determined according
to the National Standard GB/T 2419-2005 "Test method for fluidity of cement mortar" of China. The weight ratio of the
mortar consolidation to the mixed water was 1:0.26.
[0068] The compressive strength and the tensile adhesive strength of the hardened slurry obtained from the mortar
consolidation upon contacting with water were measured as follows:
[0069] the 28-day compressive strength of the hardened slurry was measured according to the Industrial Standard
JGJ/T70-2009 "Standard for test method of performance on building mortar" of China, and the 14-day tensile adhesive
strength of the hardened slurry was determined according to the Industrial Standard JGJ/T70-2009 "Standard for test
method of performance on building mortar" of China; during a process of measuring the 28-day compressive strength
and the 14-day tensile adhesive strength of the hardened slurry, the mortar consolidation was blended with water in
advance to dissolve the mortar consolidation into a slurry having a consistency of 85mm to 90 mm.

Example 1

[0070] A dry powder was prepared by mixing 15 parts by weight of Portland cement, 75 parts by weight of river sand,
1.2 parts by weight of xanthan gum, 6.5 parts by weight of pulverized fuel ash, 1.5 parts by weight of polypropylene fiber
(with a length of 6mm), 0.05 parts by weight of hydroxypropyl methylcellulose and 0.75 parts by weight of ethylene-vinyl
acetate ester copolymer, the dry powder was further blended with 15 parts by weight of acetone to obtain a mixture;

the mixture was injected into a mold, and subjected to an ambient pressure drying at 40°C to a constant weight,
and then demolded to obtain a mortar consolidation;
the breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method, the
slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.
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Example 2

[0071] A dry powder was prepared by mixing 28 parts by weight of Portland cement, 65 parts by weight of mountain
sand, 0.4 parts by weight of polyethylene glycol, 5 parts by weight of pulverized fuel ash, 0.4 parts by weight of meth-
ylcellulose and 1.2 parts by weight of an acrylate-styrene copolymer, the dry powder was further blended with 16 parts
by weight of ethanol to obtain a mixture;

the mixture was injected into a mold, and subjected to an ambient pressure drying at 60°C to a constant weight,
and then demolded to obtain a mortar consolidation;
the breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method, the
slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

Example 3

[0072] A dry powder was prepared by mixing 20 parts by weight of sulphoaluminate cement, 70 parts by weight of
iron tailings machine-made sand, 0.8 parts by weight of polymaleic anhydride, 8 parts by weight of desulfurized gypsum,
0.3 parts by weight of carboxymethylhydroxyethyl cellulose and 0.9 parts by weight of styrene-butadiene copolymer, the
dry powder was further blended with 15 parts by weight of methanol to obtain a mixture;

the mixture was injected into a mold, and subjected to an ambient pressure drying at 45°C to a constant weight,
and then demolded to obtain a mortar consolidation;
the breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method, the
slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

Example 4

[0073] A dry powder was prepared by mixing 55 parts by weight of Portland cement, 38 parts by weight of lake sand,
0.5 parts by weight of polydimethyldiallyl ammonium chloride, 4 parts by weight of silica fume, 0.9 parts by weight of
glass fiber (with a length of 3mm), 0.04 parts by weight of methylcellulose, 0.8 parts by weight of acrylate-styrene
copolymer, 0.2 parts by weight of citric acid, 0.3 parts by weight of potassium chloride, and 0.26 parts by weight of fatty
alcohol polyoxyethylene ether, the dry powder was further blended with 18 parts by weight of dimethyl sulfoxide to obtain
a mixture;

the mixture was injected into a mold, and subjected to a vacuum drying at 100°C to a constant weight, and then
demolded to obtain a mortar consolidation;
the breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method, the
slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

Comparative example 1

[0074] A dry powder was prepared by mixing 77 parts by weight of Portland cement, 14 parts by weight of mountain
sand, 6 parts by weight of polyethylene glycol, 2 parts by weight of spandex fiber (with a length of 1.5 mm), 0.1 parts by
weight of methylcellulose, 0.6 parts by weight of acrylate-styrene copolymer and 0.3 parts by weight of magnesium
aluminum silicate, the dry powder was further blended with 16 parts by weight of ethanol to obtain a mixture.
[0075] The mixture was injected into a mold, and subjected to an ambient pressure drying at 60°C to a constant weight,
and then demolded to obtain a mortar consolidation.
[0076] The breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method,
the slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

Comparative example 2

[0077] The mixture of the Comparative example 2 was prepared according to the same ingredients and composition
as those in Example 2, except that the hot-melt preparation process was adopted.
[0078] The dry powder was placed in a mould and heated to 120°C to melt the polyethylene glycol contained therein,
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and cooled after heat preservation for 30 minute till the hardening and molding of the dry powder; it was discovered that
the materials were crunchy after cooling and cannot form a mortar hardening body with a certain mechanical strength.

Comparative example 3

[0079] The mortar consolidation of the Comparative example 3 was prepared according to the same ingredients and
composition as those in the Comparative example 2, except that the polyethylene glycol was 5 parts by weight, the other
ingredients were in total of 95 parts by weight, and were adjusted according to the original proportion relationship, i.e.,
26.7 parts by weight of Portland cement, 62 parts by weight of mountain sand, 4.8 parts by weight of pulverized fuel
ash, 0.4 parts by weight of methyl cellulose, 1.1 parts by weight of an acrylate-styrene copolymer were mixed. A mortar
consolidation was obtained.
[0080] The breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method,
the slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

Comparative example 4

[0081] The mortar consolidation of the Comparative example 4 was prepared according to the same ingredients and
composition as those in the Comparative example 3, except that the mountainous sand was replaced with an equal
volume of expanded perlite light aggregate, and a mortar consolidation was prepared according to the preparation
method of the Comparative example 2.
[0082] The breaking strength and the dissolution time limit of the mortar consolidation prepared with the above method,
the slurry fluidity, the 28-day compressive strength and the 14-day tensile adhesive strength of the slurry after hardening
were measured respectively, the measurement results were illustrated in Table 1.

[0083] As can be seen from comparisons of Examples 1, 2, 3, 4 and Comparative examples 1, 2, 3, 4, the re-dissolvable
mortar consolidation provided by the present disclosure has the superior comprehensive performance than the products
prepared with the "hot-melt process" of the prior art in terms of breaking strength, dissolution time duration, slurry fluidity,
28-day compressive strength and 14-day tensile adhesive strength of the slurry after hardening. The mortar consolidation
can be prefabricated into sheets, blocks, bars, pellets and other shapes in the factory and quickly dissolve after spraying
water on the construction site, thereby performing the cementitious function of conventional mortar. The re-dissolvable
mortar consolidation provided by the present disclosure can not only significantly improve construction efficiency of
projects, save labor cost, but also generate little fugitive dust and waste, thereby producing significant ecological and
environmental protection benefits.

Table 1

Examples Breaking 
Strength/MPa

Dissolution 
time limit/s

Fluidity of 
dissolved 

mortar/mm

28-day 
compressive 
strength of 
hardened 

mortar/MPa

14-day tensile adhesive 
strength of hardened 

mortar/MPa

Example 1 0.45 18s 215 7.5 0.73

Example 2 0.36 12s 192 9.1 0.82

Example 3 0.39 15s 203 9.3 0.76

Example 4 0.28 20s 180 6.5 0.61

Comparative 
example 1

0.16 25s 168 5.5 0.51

Comparative 
example 2

/ / / / /

Comparative 
example 3

0.21 35s 185 6.4 0.62

Comparative 
example 4

0.30 36s 145 4.3 0.38
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[0084] The above content describes in detail the preferred embodiments of the present disclosure, but the present
disclosure is not limited thereto. A variety of simple modifications can be made in regard to the technical solutions of the
present disclosure within the scope of the technical concept of the present disclosure, including a combination of individual
technical features in any other suitable manner, such simple modifications and combinations thereof shall also be
regarded as the content disclosed by the present disclosure, each of them falls into the protection scope of the present
disclosure.

Claims

1. A re-dissolvable mortar consolidation comprising: a hydraulic inorganic cementitious material, an aggregate, a
soluble binding agent, and at least one optional additional component selected from the group consisting of an
admixture, an additive and a fiber; the soluble binding agent binds the hydraulic inorganic cementitious material,
the aggregate and the additional component into a whole;
wherein the content of the soluble binding agent in the mortar consolidation is greater than 0 wt% and no greater
than 1.5 wt%, based on the total weight of the mortar consolidation; the soluble binding agent is water-soluble and
is soluble in at least one organic solvent selected from the group consisting of ketones, alcohols, amines, amides,
aliphatic hydrocarbon, aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes, sulfones, phe-
nols and esters.

2. The mortar consolidation of claim 1, wherein the mortar consolidation comprises: the hydraulic inorganic cementitious
material in an amount of 10-70 wt%, the aggregate in an amount of 15-88 wt%, the soluble binding agent in an
amount of 0.2-1.5 wt%, the admixture in an amount of 0-40 wt%, the additive in an amount of 0-10 wt% and the
fiber in an amount of 0-6 wt%, based on the total weight of the mortar consolidation;
preferably, the mortar consolidation comprises: the hydraulic inorganic cementitious material in an amount of 15-45
wt%, the aggregate in an amount of 45-75 wt%, the soluble binding agent in an amount of 0.4-1.2 wt%, the admixture
in an amount of 5-30 wt%, the additive in an amount of 0.2-6 wt% and the fiber in an amount of 0-3 wt%, based on
the total weight of the mortar consolidation.

3. The mortar consolidation of claim 1 or 2, wherein the soluble binding agent is at least one selected from the group
consisting of xanthan gum, acetate starch, starch ether and synthetic water-soluble polymer; preferably, the starch
ether is at least one selected from the group consisting of hydroxymethyl starch, hydroxyethyl starch and hydroxy-
propyl starch;
preferably, the synthetic water-soluble polymer is at least one selected from the group consisting of polyvinyl alcohol,
polyethylene glycol, polyacrylamide, polyvinylformamide, polymaleic anhydride, polyethylene oxide, polyvinylpyrro-
lidone, polyacrylic acid (polyacrylate), polymethacrylic acid (polymethacrylate), polydimethyldiallyl ammonium chlo-
ride, polyvinyl alcohol-based copolymers, polyethylene glycol-based copolymers, acrylamide-based copolymers,
vinyl formamide copolymers, maleic anhydride-based copolymers, N-vinylpyrrolidone-based copolymers, acrylic
acid (acrylate)-based copolymers, methacrylic acid (methacrylate)-based copolymers and dimethyldiallylammonium
chloride-based copolymers.

4. The mortar consolidation of any one of claims 1 to 3, wherein the organic solvent is at least one selected from the
group consisting of acetone, butanone, pentanone, cyclohexanone, methyl cyclohexanone, 3-methyl-2-butanone,
2-pyrrolidone, N-methyl pyrrolidone, N-vinyl pyrrolidone, methanol, ethanol, propanol, isopropanol, butanol, isobu-
tanol, tert-butanol, pentanol, cyclohexanol, methyl cyclohexanol, ethylene glycol, propylene glycol, glycerol, butane-
diol, diethylene glycol, diacetone alcohol, diethylene glycol, triethylene glycol, 1,6-hexanediol, poly(ethylene glycol)-
400 (PEG-400), 2,2’-thiodiethanol, 2-amino-2-methyl propanol, dimethyl acetal, butylamine, isobutylamine, 2-
butylamine, t-butylamine, cyclohexylamine, aniline, ethylene diamine, ethanolamine, diethanolamine, trieth-
anolamine, aminoethylethanolamine, pyridine, formamide, N-methyl formamide, N,N-dimethyl formamide, N-diethyl
formamide, diethylenetriamine, triethylenetetramine, tetraethylenepentamine, dimethyl sulfoxide, pentane, hexane,
nitromethane, nitroethane, methylhydrazine, acetonitrile, methylene chloride, chloroform, carbon tetrachloride,
dichloroethane, trichloroethane, chloropropane, chlorobutane, 1-chloro-2-methylpropane, 2-chloro-2-methylpro-
pane, 2-chloro-2-methylbutane, bromopropane, trichloroethylene, phenol, dioxane, trioxane, diethyl ether, propyl
ether, isopropyl ether, methyl N-butyl ether, anisole, ethyl glycol ether, dichloroethylether, petroleum ether, meth-
ylfuran, tetrahydrofuran, morpholine, butyraldehyde, isobutyraldehyde, toluene, xylene, 1, 3-dioxolane, dioxane,
ethyl formate, propyl formate, isopropyl formate, ethyl acetate, vinyl acetate, isopropyl acetate, butyl acetate, methyl
propionate, dimethyl phthalate, γ-butyrolactone and ethyl lactate.
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5. The mortar consolidation of any one of claims 1 to 4, wherein the dissolution time limit of the mortar consolidation
is 20s or less, preferably 5-20s;

preferably, the mortar consolidation has a breaking strength of 0.3MPa or more, preferably 0.3-2MPa;
preferably, the slurry formed from the mortar consolidation after dissolution with water has a fluidity of
170-260mm; preferably 180-240mm;
preferably, the mortar hardening body obtained from the mortar consolidation after dissolution with water and
a hardening process has a 28-day compressive strength of 5MPa or more, preferably 7.5MPa or more, and a
14-day tensile adhesive strength of 0.4MPa or more, preferably 0.6MPa or more.

6. The mortar consolidation of any one of claims 1 to 5, wherein the mortar consolidation is prepared through a solvent
molding process.

7. A method of preparing a re-dissolvable mortar consolidation comprises the following steps:

(1) blending a dry powder with an organic solvent to obtain a mixture; and
(2) subjecting the mixture to removal of the organic solvent and a molding process to prepare the mortar
consolidation;

wherein the dry powder comprises a hydraulic inorganic cementitious material, an aggregate, a soluble
binding agent, and at least one optional additional component selected from the group consisting of an
admixture, an additive and a fiber; the soluble binding agent is dissolved in the organic solvent and binds
the hydraulic inorganic cementitious material, the aggregate and the additional component into a whole;
the content of the soluble binding agent in the dry powder is greater than 0 wt% and no greater than 1.5
wt%, based on the total weight of the dry powder; the soluble binding agent is water-soluble; the organic
solvent is at least one selected from the group consisting of ketones, alcohols, amines, amides, aliphatic
hydrocarbon, aromatic hydrocarbon, halogenated hydrocarbon, nitriles, ethers, aldehydes, sulfones, phe-
nols and esters.

8. The method of claim 7, wherein the dry powder comprises 10-70 wt% of the hydraulic inorganic cementitious material,
15-88 wt% of the aggregate, 0.2-1.5 wt% of the soluble binding agent, 0-40 wt% of the admixture, 0-10 wt% of the
additive and 0-6 wt% of the fiber, based on the total weight of the dry powder;
preferably, the dry powder comprises 15-45 wt% of the hydraulic inorganic cementitious material, 45-75 wt% of the
aggregate, 0.4-1.2 wt% of the soluble binding agent, 5-30 wt% of the admixture, 0.2-6 wt% of the additive and 0-3
wt% of the fiber.

9. The method of claim 7 or 8, wherein mass ratio of the dry powder relative to the organic solvent is 100: (6-25),
preferably 100: (8-20).

10. The method of any one of claims 7 to 9, wherein the soluble binding agent is at least one selected from the group
consisting of xanthan gum, acetate starch, starch ether and synthetic water-soluble polymer.

11. A re-dissolvable mortar consolidation prepared with the method of any one of claims 7 to 10.

12. A mortar sheet comprising a support and a re-dissolvable mortar consolidation of any one of claims 1-6 and 11
packaging the support, wherein the support is at least one of a glass fiber mesh, a plastic mesh and a metal mesh;
the thickness of the mortar sheet is preferably 1-10 mm.

13. A method of using the mortar sheet of claim 12, comprising the following steps: adhering the re-dissolvable mortar
consolidation on one side of the mortar sheet after spraying water and a wetting process to the working surface;
subjecting the re-dissolvable mortar consolidation on the other side of the mortar sheet to spraying water and
completely dissolving; pasting other material on a surface of the dissolved mortar consolidation, and subjected to
hardening and cementing;
wherein the other material is at least one selected from the group consisting of mortar, building block, brick, ceramic
tile, dimension stone, slab, wallpaper, coating, a thermal insulation material or a waterproofing material.

14. A mortar building material comprising a base material, and a re-dissolvable mortar consolidation of any one of claims
1-6 and 11 bonding with the base material, wherein the base material is at least one of building block, brick, ceramic
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tile, dimension stone, slab, wallpaper, coating film, a thermal insulation material or a waterproofing material.

15. A method of using the mortar building material of claim 14, comprising: spraying water and dissolving a re-dissolvable
mortar consolidation contained in the mortar building material, and then directly adhering the mortar building material
to a working surface and subjecting to a hardening process.

16. A mortar particle granulated from the re-dissolvable mortar consolidation of any one of claims 1 to 6 and 11, wherein
the mortar particle has a shape of sphere, ellipsoid, cube, cylinder or cone, and the maximum geometrical diameter
of the mortar particle is within a range of 1-100mm.

17. A method of using the mortar particle of claim 16, comprising the following steps: dissolving the mortar particle in
water to form a slurry, daubing the slurry on a working surface, hardening directly or after cementing with other
material.



EP 4 029 844 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 4 029 844 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 4 029 844 A1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• GB 24192005 T [0067]


	bibliography
	abstract
	description
	claims
	search report
	cited references

