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Search query (5): [SP]: field of the invention[0001] the present invention relates to a method to produce aggregates from unsettled cementitious
mixtures. particularly, the present invention relates to a method to prepare pellets with predicted particle size from fluid cementitious materials, to be
used in diverse applications, including but not limited to substitution of aggregates in concrete mixtures for various functions. furthermore, through this
method one can produce aggregates with predicted particle size from any kind of unsettled cementitious mixtures, for example from mixtures with high
fluidity, high binder content, low gravel to sand ratio and/or with high admixtures content.background of the invention[0002] on a daily basis, a
significant amount of concrete produced at a ready-mix plant is not used. for example, contractors normally order an extra amount of concrete than the
one needed for the job in hands, in order to account for unexpected setbacks, for example, shortage of concrete due to errors in calculations. when no
setbacks occur, the superfluous concrete is returned to the plant, where it is recovered.[0003] another example of concrete that may be produced and
not used is when, by mistake, a product is delivered to a customer with a different mix design than the one ordered, therefore having different
properties than the ones requested by the client, for example, lower strength than the one required for the job or low workability retention.[0004]
another example of concrete that may not be used and therefore is returned to the plant is when, due to a poor mix design, during the handling,
transporting and placing, the cement paste and fine aggregates are separated from the coarse aggregates. this is called concrete segregation. if it
happens during transportation, the concrete should be properly remixed before being used. nevertheless, if setting time has already started, then it
should not be used and is returned.[0005] if the returned concrete has not settled yet, the drum of the ready-mix truck is washed, the excessive
material removed and used in concrete production. in case the returned concrete has already hardened, it is crushed and reused as aggregate or
landfilled.[0006] in any case, returned concrete represents a loss to the concrete manufacturer, since it is product that has been fabricated and cannot
be sold. companies do their best to avoid returned product, for example by implementing gps systems in trucks which are connected to a central
station, so that concrete can be immediately redirected once an order changes. nevertheless, said method is not foolproof and new solutions are being
studied to deal with the issue.[0007] one solution for the returned concrete is its conversion into aggregates.[0008] japanese unity model 3147832
refers to the usage of a polymer which is encapsulated inside a water soluble bag. when in contact with the fluid concrete, the paper bag dissolves and
the polymer disperses inside the mix. after around 3 minutes under constant mixing, the polymer absorbs some of the returned concrete water and
expands, incorporating the fines that exist in the mix, forming a kind of gel structure. this structure then covers the coarser aggregates, forming a
granular material that can be used as roadbed material.[0009] the method disclosed in the jp 3147832 u does not have the paper bag as optional. the
present method does not need a paper water soluble bag, making it easier to be industrially applied. also, jp 3147832 u does not disclose a method to
predict the properties of the granular material obtained, namely the particle size, los angeles of the particles produced or the time to produce the
pellets, like the present method does.[0010] ep 2468695 also describes a method to recycle fresh unset concrete, forming granular materials through
the addition of two components: a flash setting accelerator and a super-absorbent polymer. the polymer acts in a similar way to what is described in jp
3147832 u. the flash setting accelerator is said to reduce the porosity of the final granular materials, reducing the water absorption and consequently
improving the mechanical properties of the final materials. because of this, ep 2468695 claims that the granular materials obtained through their
method may be used as aggregates in the construction industry.[0011] the present invention avoids using a flash setting accelerator while using a
higher dosage of super-absorbent polymer than ep 2468695. this allows achieving granular materials with good mechanical properties, as seen in the
examples, that may be used as coarse aggregates in new fresh concrete mixes. the avoidance of flash setting accelerator and usage of only one
component makes the present invention easier and more cost effective to be adopted by the industry. in addition, ep 2468695 shows no direction on
how to predict the properties of the granular material obtained.[0012] in conclusion, the prior art has not so far disclosed a method to produce
aggregates with predictable size and tailored to diverse applications in the construction industry sector.[0013] the problem to be solved is providing a
method to reuse returned cementitious mixtures that would normally be disposed of, to produce materials that can be used as coarse aggregates in
fresh concrete mixtures.description of the invention[0014] the present invention provides a method to produce aggregates, comprising the steps of: (a)
adding at least one pelletizing agent to an unsettled cementitious mixture, (b) mixing constantly the mixture of step (a) in a mixer to produce pellets,
(c) discharging the pellets obtained in step (b) and (d) drying the pellets formed in step (c), herewith method of the invention. [0015] another
embodiments is the method of the invention, wherein said method is to produce coarse aggregates and wherein the method comprises the steps of:
(a) adding at least one pelletizing agent to an unsettled cementitious mixture, (b) mixing constantly the mixture of step (a) in a mixer to produce
pellets, (c) discharging the pellets obtained in step (b) to form a pile, (d) drying the pellets formed in step (c) for a curing time of minimum t1 to
maximum t2 depending on the curing temperature according to the following equations: tl1=axe-0.047xt(degrees centigrade) t2=bxe-0.04xt(degrees
centigrade) wherein a is a parameter from 50 to 55, b is a parameter from 75 to 80 and t(degrees centigrade) represents the curing temperature in
celsius degrees and (e) transforming the pile into a bed of dried pellets. [0016] another embodiment is the method of the invention, wherein the solid
active content of the pelletizing agent is at a concentration in the range of 0.2 to 10 kg/m3 with respect to the unsettled cementitious mixture,
preferably in the range of 0.8 to 10 kg/m3 and more preferably in the range of 0.8 to 3 kg/m3.[0017] another embodiment is the method of the
invention, wherein the pelletizing agent in step (a) is selected from the group consisting of cellulose, chitosan, collagen, polyacrylamide and co-
polymers of polyacrylamide and polyacrylics, polyamines, polyvinylalcohols, polysaccharides, lactic acid, methacrylic acid, methacrylate, hydroxyethyl,
ethylene glycol, ethylene oxide, acrylic acid, inorganic flocculants and inorganic coagulants.[0018] another embodiment is the method of the invention,
wherein the pelletizing agent is acrylamide-based, preferably a copolymer of acrylate and acrylamide monomers. this component brings the advantages
of being effective, easily available in the market and non expensive.[0019] another embodiment is the method of the invention, wherein the water-to-
cement ratio of said unsettled cementitious mixture is between 0.15 and 1.5.[0020] the unsettled cementitious mixture may be, for example, mortar or
concrete. preferably, said cementitious mixture has a consistency selected from the group consisting of s0, s1, s2, s3, s4 and s5, more preferably a
consistency selected from the group of s2, s3, s4 or s5, since the method has shown to be effective with highly fluid cementitious mixtures.[0021] also
self-compacted concrete (scc) may be used as unsettled cementitious mixtures, with consistencies ranging from sfl to sf3.[0022] the consistencies
indicated above are slump test's consistencies, according to tables 3 and 6 of the european standard en 206-2013.[0023] the slump test of a concrete
or mortar is carried out using a 300 mm high hollow steel cone with handles, a steel tamping rod, a steel base plate and a tape measure. the cone is
positioned on the base plate with the smaller opening on top. fresh concrete (or mortar) is poured into the cone to approximately one quarter of its
depth (75 mm). when the concrete (or mortar) is too fluid, it will spread immediately over the base plate, even when the cone is still in position. in this
case, the slump test is carried out with the smaller opening on the bottom (inverted cone).[0024] the layer of concrete (or mortar) is compacted 25
times. after, further concrete (or mortar) is added to fill the cone to approximately one half of its depth and again, it is compacted with 25 strokes.
finally, the cone is filled to the top and compacted again, using the same procedure. the cone is then carefully lifted up and placed upside down next to
the concrete stack, which will settle, or "slump" slightly. the difference in level between the top of the cone and the top of the concrete is measured,
giving the slump.[0025] the different consistencies possible are summarized in table 1 and
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1) Family number: 64382431 (US2018162774A)
Title: METHOD TO PRODUCE AGGREGATES FROM UNSETTLED CEMENTITIOUS MIXTURES

Abstract: Method to produce aggregates from unsettled cementitious mixtures, comprising the steps of (a) adding at least one
pelletizing agent to an unsettled cementitious mixture, (b) mixing constantly the mixture of step (a) in a mixer to produce pellets,
(c) discharging the pellets obtained in step (b) and (d) drying the pellets formed in step (c). The pelletizing agent is selected from
the group consisting of cellulose, chitosan, collagen, polyacrylamide and co-polymers of polyacrylamide and polyacrylics,
polyamines, polyvinylalcohols, polysaccharides, lactic acid, methacrylic acid, methacrylate, hydroxyethyl, ethylene glycol,
ethylene oxide, acrylic acid, inorganic flocculants and inorganic coagulants.
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2) Family number: 15600302 (JP2001170692A)
Title: METHOD FOR TREATING SLUDGE MINGLED WITH CEMENT

Abstract: PROBLEM TO BE SOLVED: To provide a method for treating the sludge settled in the bottoms of cement waste liquid
settling tanks in mixing plants or product manufacturing plants existing at various places throughout the country on both and the
sludge produced in various construction methods using cement. SOLUTION: This method comprises adding and mixing the
crushed matter of waste paper alone to and with the mud mingled with the cement or first adding and mixing the crushed matter
of the waste paper to and with the sludge, then adding and mixing a water-soluble high polymer material to and with the mixture

or simultaneously adding and mixing the crushed matter of the waste paper and the water-soluble high polymer material.
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Abstract: Source: JP3147832U Machine translation: The present invention without requiring a space and time, and, remaining
it is possible to reduce the effort and expense, the remaining Con processing material that can be recycled residual Con, and, it
has been recycled by these remaining Con processing material It will provide a configuration processing body. SOLUTION A
residual con processing member 10 to be put into fresh concrete that remains without being used, a package 1 formed in a bag
shape with a water feed, a powder form that is sealed inside the package 1 or I; and a granular water-absorbing polymer body 2.
The remaining Con processing body by remaining Con processing material 10 is obtained by processing the remaining
configuration, the bone material, and includes a mixture layer of cement and water-absorbing polymer material, granulation bone
material is covered by a mixture layer It is consisting of a plurality of body..BACKGROUND 1
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4) Family number: 43451851 (JP2009126761A)
Title: FLOCCULANT FOR READY-MIXED CONCRETE AND METHOD FOR PROCESSING READY-MIXED CONCRETE

Abstract: PROBLEM TO BE SOLVED: To provide a flocculant for a ready-mixed concrete for agglomerating a surplus ready-mixed
concrete in a drum and preventing the fluidity of a ready-mixed concrete newly charged into the drum from being lowered and a
method for processing a ready-mixed concrete. SOLUTION: The flocculant for a ready-mixed concrete containing a polymer
absorber as a dispersant which is selected from the group consisting of polyacrylics, polyvinylalcohols, polysaccharides and
proteins and capable of absorbing water in a dispersive medium such as an organic solvent and an aqueous salt solution which
does not dissolve the polymer absorber is mixed with a surplus ready-mixed concrete and discharged.
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Title: UNUSED READY-MIXED CONCRETE TREATMENT METHOD, AND RECYCLED READY-MIXED CONCRETE

Abstract: PROBLEM TO BE SOLVED: To reuse unused ready-mixed concrete to resources without requiring a space or special
equipment to provide inexpensive recycled ready-mixed concrete excellent in workability. SOLUTION: This unused ready-mixed
concrete treatment method includes a granulated material forming process for forming a granulated material 6, wherein cement,
sand, pebbles, etc. are mixed, by throwing a ready-mixed concrete treatment material 4 having a water absorbable polymer 5
sealed therein in unused ready-mixed concrete 3 and a recycled ready-mixed concrete manufacturing process for manufacturing
the recycled ready-mixed concrete by using the formed granulated material 6 as recycled aggregate to knead cement 10, clay
11, an admixture 12 and water 13 with the recycled aggregate.
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6) Family number: 51340228 (US2014296370A)
Title: METHOD FOR PRODUCING AGGREGATES FROM CEMENT COMPOSITIONS

Abstract: A method for producing aggregates from fresh cement compositions, included concrete and residual concrete is
disclosed, comprising the addition of a) flash setting accelerators and b) super-absorbent polymers to fresh unset cement
compositions and blending this mixture until granular materials are formed.
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Title: NEUTRALIZATION TREATMENT METHOD FOR READY-MIXED CONCRETE SLUDGE, AND NEUTRALIZATION TREATMENT
MATERIAL

Abstract: PROBLEM TO BE SOLVED: To provide a new neutralization treatment method for ready-mixed concrete sludge capable
of recycling ready-mixed concrete sludge as a backfill at a low cost, and a neutralization treatment material. SOLUTION: The
method comprises: a mixing step of adding ferrous sulfate, a polymer flocculant and inorganic powder to ready-mixed concrete
sludge and mixing them; and a curing step of curing the mixture obtained by the mixing step. Preferably, the addition amount of
the ferrous sulfate in the mixing step is 100 kg or more per mof the ready-mixed concrete sludge, and curing time in the curing
step is 14 days or more.
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8) Family number: 62337389 (US2017320775A)
Title: METHOD FOR PRODUCING GRANULATED MATERIALS FROM CEMENT COMPOSITIONS

Abstract: A method for producing aggregates from non-hardened cement compositions, in particular from concrete or residual
concrete, which method includes adding a) a water-absorbing agent and b) a crystallization deactivator to a non-hardened cement
composition and mixing until a granular material has formed. The method allows unneeded residues of still liquid concrete to be
converted into a practical product, which can then be reused to produce new concrete compositions. The invention further relates
to a granulated cement material that can be obtained according to a corresponding method, to the use of the granulated cement
material as an additive for cement compositions, and to additive combinations for cement compositions, which additive
combinations include a water-absorbing agent and a crystallization activator.
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