SYSTEM AND METHOD OF RECYCLING BRICKS Technical Field 5The present invention relates, in
general, to recycling of bricks from building or construction waste, and, more particularly, to a system and
method used for treating and recycling bricks for effectively conserving resources and effectively
preventing environmental pollution caused by such waste articles. 10 Background In most countries with
developed architectural and pubhtENididW EddroirfioR Exd CeddssBidédtSoroduces rebuilding waste
articles, such as earth, sand, waste brick, waste concrete, waste wood and waste asphalt which have to
be effectively 15treated and recycled, thereby conserving resources and protecting the environment.
Therefore, it is tim&BPFBUIdE! heasures to effectively treat such waste articles and pollutants, produced
in countries driving forward a high-growth policy. 20Particularly, the amount of construction waste articles,

produced from bujling or.puplie WRIRy S eRICNCINELPASeA D O QAKICR Singe spme pran or local
areas in such countries include superannuated | deln’gs, which mpromise the safe ygqpresidents and
fail to meet newlyceglileipnespdienting fnc agiawliad hde dingieraandtrigition Uses! gy wedtikaown to those

skilled in the art, GARSEMSIAG VRIS BriGesyRFaxEe] ‘?e%’ém@éésamﬁ@fé@!ﬁnﬁy%}@%rﬁﬁﬁh’ sand,

pebbles, stones, waste brick, waste concrete, waste wood, waste asphalt and sludge. A characteristic of

such constructionfMARE %Ales is RARYHAR articf84Shhve aRinorgdHi comPdsition wHIEHES not harmiul to

the 30 human body. However, due to the various materials included among construction

10 Background

In most countries with developed architectural and public civilization, construction
and reconstruction produces rebuilding waste articles, such as earth, sand, waste
brick, waste concrete, waste wood and waste asphalt which have to be effectively

15 treated and recycled, thereby conserving resources and protecting the environment.

Therefore, it is time to provide measures to effectively treat such waste articles and

pollutants, produced in countries driving forward a high-growth policy.

20  Particularly, the amount of construction waste articles, produced from building or
public works, is rapidly increased in most countries since some urban or local areas
in such countries include superannuated buildings, which compromise the safety of
residents and fail to meet newly required residential functions, thus needing
reconstruction.

25
As well known to those skilled in the art, construction waste articles typically include
various materials such as earth, sand, pebbles, stones, waste brick, waste concrete,
waste wood, waste asphalt and sludge. A characteristic of such construction waste
articles is that the articles have an inorganic composition which is not harmful to the

30  human body. However, due to the various materials included among construction
waste articles, it is somewhat difficult to effectively treat and recycle the waste
articles. Such difficulty in treatment for the construction waste articles is a cause of
the indifference of most governments and companies toward the recycling of such

waste articles.



waste articles, it is somewhat difficult to effectively treat and recycle the waste articles. Such difficulty in
treatment for the construction waste articles is a cause of the indifference of most governments and
companies toward the recycling of such waste articles. The indifference of the governments and
companies toward the recycling of construction waste articles results in waste of resources and reduction
in quality of recycled articles which have been reutilized in some way. In this regard, such 5construction

waste articles arefiHstiigfel@rSompteyiRkIAMEARIR SRR hriRR)BIIRNerand it is a matter of
regret. Therefore, it is necessary to actively strive for the appropriate treatment and reCﬁcIing of such

construction wasttPAFHHROTYENCHIR $S 'S R AN b IR AT DA LA AR B HAY. Ghe conservation of
resources and theewsdlectticiesconistrhatiobeexpanidizsd inlsomd@ngolmaitrdyardsoekd necessity, some

countries make O.Ec')ﬁ‘sl?r%ﬁ%rﬁu'%t%d Fﬁ‘c’Yésg’r‘ed;& sk%“é’s”z?rh%téH%ﬂo"}‘r’% ngtr‘?%rﬁr%l}ﬁéao‘?d industries to

recycle construction waste 15sarticles and provide various systems for recycting such waste articles. Such
an obligation to reegielentansndiatibi ivastetigrtifiesgreisults in the development of various systems capable
of partially or totally processing such waste articles so as to reutilize the waste articles. 20 As an example

of known systems for recycling construction waste articles, movable crushers, capable of recycling the
waste articles, ard UREEE%St BiSIBHE B HIATIVRAU I IRI0E APSIRIIRIGSIEATRRSL Al S eRers are
problematic in thajfthey camsingitiefieeibve lytichstithe wiata@aticies tncpudingiomobiis materials, and fail to
provide a 25&? Sirgrgvﬂgr?rlrh%to t[hree ggr?slgr(é/ﬁlrct)lr? Ic?fsr'esources and the reduction in construction

expenses.

In order to meet the above necessity, some countries make or improve related laws
and regulations in such a way to force related industries to recycle construction waste

15 articles and provide various systems for recycling such waste articles.

Such an obligation to recycle construction waste articles results in the development
of various systems capable of partially or totally processing such waste articles so as
to reutilize the waste articles.

20
As an example of known systems for recycling construction waste articles, movable
crushers, capable of recycling the waste articles, are used at building or public works.
However, such known movable crushers are problematic in that they can not
effectively treat the waste articles, including various materials, and fail to provide a

25  desired quality of recycled articles.

Another problem of the above crushers is that the crushers are similarly designed and
manufactured while disregarding the different characteristics of construction waste
articles to be treated by the crushers. The operational effect of such crushers is thus

30 reduced and this limits use of the crushers.

Korean Utility Model Publication 94-4771 discloses a system for treating and
recycling waste articles. In the above Korean system, waste articles fall by their

weight while being processed at a plurality of steps of, for example, dividing the



Another problem of the above crushers is that the crushers are similarly designed and manufactured
while disregarding the different characteristics of construction waste articles to be treated by the crushers.
The operational effect of such crushers is thus 30reduced and this limits use of the crushers. Korean
Utility Model Publication 94-4771 discloses a system for treating and recycling waste articles. In the
above Korean sy$ading waistes articreefatlpag npeimeliadsghitiing leeoBfty) sprusteeyaetals lidlurality of steps of,

for example, dividingdbg,Jabing diycle itaudiatals AegisarmeiaisoreiRa R maiaksand nonmetals into
pieces and collecting earth or dust from the pieces, thus more effectively collecting usable articles and

conserving resoutSadlesii s 8P4 SUISEBARgIEFPHIEESbove-mentioned operational effect, the Korean
system comprises a waste inlet opening, a first conveyor, a first roller crusher, a first magnetic conveyor,

a cutter, a firg{ scg %rr‘gﬁ? f?ea%%‘rdn fﬁé&?{h%éb%fb%f %p%%%%&‘% %ﬁéﬁ’ﬁ%ﬁéfﬁécﬁ%ﬁg%r%g?%%'}?%?nconveyo“ a
second screen and a _II’ COI’]VE@I_OI’ (a OI_’IZOﬂ a conve;ft))r W_IC are arrange !n order. The system also
has an inclined 1GdFisesatiyasie Watepdnied GiERingyeuss folirae@iarrashss, pditson of the frame. The

first roller crusher [isemryst bshaltedroUersrfbishdhaettrisabrfaces Alie uneven, thus crushing
the waste articles. The first magnetic conveyor comprises a electroma%?_etic roller, a

nonconductive/ndiMEYRERSEENR BANSUIGAYRYS BifrsORhErEsRarta iy A<SO8VE dRides: a fixed blade
and a movable bladgzdtaPcomvelldtnanitliartasmgd iaditethTrartyvwaste soaneraienalinedints to at least

3096 of ot CQRSUFARPIAR STk Bp AR, 915 A HREIORAB B IDN AR SRS abou
first roller crusher comprises a set of shafted rollers of which the outer surfaces are
uneven, thus crushing the waste articles. The first magnetic conveyor comprises a
electromagnetic roller, a nonconductive/nonmagnetic roller and a cylindrical pipe.
The cutter comprises two blades: a fixed blade and a movable blade.
15
As well known to those skilled in the art, waste concrete amounts to at least 30% of

all construction waste articles.

For example, Korea, a developing country, generates about 10.sup.7 tons

20  (43.times.10.sup.5 m.sup.3) of waste concrete, about 7.times.10.sup.6 tons of waste
asphalt concrete, about 58.times.10.sup.5 tons of construction sludge, about
3.times.10.sup.6 of waste wood and about 58.times.10.sup.5 tons of mixed waste

articles for a year.

25  According to the above statistics, it is noted that waste concrete accounts for at least

1/3 of all construction waste articles generated in Korea.

It is, therefore, necessary to more effectively recycle construction waste articles, such
as earth, sand, waste brick, waste concrete, waste wood and waste asphalt, produced
30  from building or public works, and to produce high quality recycled aggregate and to

conserve resources.

Of course, such a recycling of construction waste articles has to be free from the



20(43.times.10.sup.5 m.sup.3) of waste concrete, about 7.times.10.sup.6 tons of waste asphalt concrete,
about 58.times.10.sup.5 tons of construction sludge, about 3.times.10.sup.6 of waste wood and about
58.times.10.sup.5 tons of mixed waste articles for a year. 25According to the above statistics, it is noted
that waste concrete accounts for at least 1/3 of all construction waste articles generated in Korea. It is,
therefore, necessggjetetionpé eearinenisrecycle construction waste articles, such as earth, sand, waste
brick, waste concrete, waste wood and waste asphalt, produced 30 from building or public works, and to
produce high quality recycled aggregate and to conserve resources. Of course, such a recycling of
construction waste"AtiidE% has to be free from the generation of contaminants. Summary 50ne of the
objects of certain exemplary aspects of the present disclosure is to address the aforementioned

exemplary prpble r ver, he exemplar ficienci amoenly associ with the prior
art as describ%d h@fﬁ%ﬁ%gﬁ%&ﬁ’%&ég@ qea,r P%@.éé%%’ gﬁg Eﬁ%ﬁﬁ)@%@%ﬁ%&gﬁr 9asin exemplary
embodiments of éRenfitaepentianeds exrootasgePranltemscranidaestforrergemeg heclexemplaycording to one

aspect of this dis¢legeiERcIRESHm ARV iRAHIA IS RSICE£e6EiRed hbgimlRfuRRIRPrises

impacting bricks covered with mortar waste to remove the mortar waste therefrom and cruéhing the bricks
to obtain brick ag&%ﬁéﬁ‘%’.le’ provided and described herein are certain exemplary embodiments of

exemplary methods, processes and techniques for recycling bricks.

10
According to one aspect of this disclosure, there is provided a method for bricks
recycling. The method comprises impacting bricks covered with mortar waste to
remove the mortar waste therefrom and crushing the bricks to obtain brick
aggregates.

15
In another aspect, there is provided a method of producing a mixture for growing
plants. The method comprises impacting bricks covered with mortar waste to remove
the mortar waste therefrom, crushing the bricks to obtain brick aggregates and mixing
the brick aggregates with plant nutrients and compost to obtain the mixture.

20

Brief Description of the Drawings

Embodiments of the disclosure are described hereinafter with reference to the
following drawings, in which:

25
FIG. 1 is a block diagram showing a system 100 for recycling of bricks according to

several embodiments of this disclosure.

FIG. 2 is a block diagram showing a process 200 of recycling bricks in accordance

30 with several embodiments of this disclosure.



In another aspect, there is provided a method of producing a mixture for growing plants. The method
comprises impacting bricks covered with mortar waste to remove the mortar waste therefrom, crushing
the bricks to obtain brick aggregates and mixing the brick aggregates with plant nutrients and compost to
obtain the mixture. Brief Description of the Drawings Embodiments of the disclosure are described
hereinafter with reference to the following drawings, in which: FIG. 1 is a block diagram showing a system
100 for recycling of bricks according to several embodiments of this disclosure. FIG. 2 is a block
diagram showing a process 200 of recycling bricks in accordance 30with several embodiments of this
disclosure. DetailRtF#ed RASEHRERe presentative embodiments of the disclosure for addressing one or
more of the foregoing problems associated with conventional bricks and/or bricks recycling are described

hereafter ".V“hsref?{gp”rgs%tﬁ?aﬁv'?%m’o(%r%enFt i 3%§I(Sguperbef\cl)irlya%]rgsgﬁ%iitgh%hgr drﬁér%”é’%‘%”e herein is
primarily directed to'systems, devices, and techniques for bricks recycling. This, however, does not
preclude various f@egeibadiipRipms ehiheiatRdcrducefrentieileprighs | rsdonky tkerecyighagsiental principles

prevalent among fag-MsiPwerembrdimeriRRhtbaslisriasuressuchis gogiatonal viepyional. or

performance characteristics are rLeéiulred. In the description that follows, like or analogous reference
numerals indicate’|#EYor WRaffEURISEMErSER. s NERaH N gietisd JrestmsciBeresha'been made
keeping in mind thetabhqws pfablerekoaetytingin thhigridtoardyandiassobrcipeddbecpresint invention is to

provide a mgjhod apd sxalemised fer ealing and teavaling arieks by sedredating, setgening and
crushing the bricks, thus providing high quality recycled brick aggregates whilé conserving resources and
effectively prevenpiityadanviasoneritel 2opalugmhashneed 1oy sichisslestisrisich Thopsialiensdferred to in this

disclosure includg yRedraricks. JatbRris S andHseAstRd RFiCkequired. In the description that

follows, like or analogous reference numerals indicate like or analogous elements.

15  Accordingly, the present disclosure has been made keeping in mind the above
problems occurring in the prior art, and an object of the present invention is to
provide a method and system used for treating and recycling bricks by segregating,
screening and crushing the bricks, thus providing high quality recycled brick
aggregates while conserving resources and effectively preventing environmental

20  pollution caused by such used bricks. The bricks referred to in this disclosure include

used bricks, red bricks and used red bricks.

The recycled brick aggregates are used for various applications such as plant growing
media, pre-cast concrete, ready-mix concrete, plastering sand and as a backfilling

25  material.

FIG. 1 is a brick recycling system 100 according to several embodiments of this
disclosure. The brick recycling system 100 comprises of a primary screening unit
110, a first conveyor system 112, a crushing unit 120, a second conveyor system 122,
30  a magnetic device 124 and a secondary screening unit 130. The primary screening
unit 110 is coupled to the crushing unit 120 by way of the first conveyor system 112
and the crushing unit 120 is coupled to the secondary screening unit 130 by way of
the second conveyor system 122. In this disclosure, conveyor systems, for instance,

the first conveyor system 112 and the second conveyor system 122 comprises one or



The recycled brick aggregates are used for various applications such as plant growing media, pre-cast
concrete, ready-mix concrete, plastering sand and as a backfilling 25material. FIG. 1 is a brick recycling
system 100 according to several embodiments of this disclosure. The brick recycling system 100
comprises of a primary screening unit 110, a first conveyor system 112, a crushing unit 120, a second
conveyor system M2 g0aavwnerrletideticaxervaloy sirp BatecobrlheprR@@rng birfiket3devers. primary

screening unit 116ig %ﬁuwl@mM@es%ﬁhi@@oueita&%%wcwe/y%%mdiw QRN BYSiesmE 12 and the

crushing unit 120 is coupled to the secondaég screeningE unit 130 by way of the second conveyor system
122. In this discloSHe, WBItDeG8 Q5stAMONER iRt 4a¥e OtneseirdRtedARSy SV LY S APPSR Pthe second
conveyor system R aRnhisesnesrecsraboaranaf movireffbttiadiyrpexesyatargshipoloadéydoelt conveyor

and bucket elevator. The brick recyclin tem 100 | maticall I tﬁfék niral Processing
Unit, which cEa?n btgrf:cgrslt'r(ﬁj)ﬂes %&ﬁv%yfghgsxz??ﬁ‘?é’ﬂ%@%ﬁéiﬁﬁc r%%@%%?g%ﬁ or E%/O%?E?Q[rﬁs conserves
labour and more &ff@pEkAYy Prateass of Rpgjateimount of used 5 bricks in a short time. In many

embodiments, the recycling system 100 is operated by an operator or a team of operators. FIG. 2 is a

process flow diagram shqwing a brick recycling method 200 in ] )
FIG. 2 is a process flow diagram showing a brick recycling method 200 in

accordance with several embodiments of this disclosure. The bricks are
10  predominantly obtained from construction waste materials and the bricks are covered
with mortar waste such as unwanted cement, used articles and sand. The bricks can
include unused bricks which are defective or rejected from the brick manufacture
company or new brick which is available in the market. In order to produce recycled
bricks aggregate using construction waste materials and/or unused bricks which are
15  defective or rejected from the brick manufacturing company, it is necessary to
transport the construction waste materials and/or unused bricks which are defective
or rejected from the brick manufacturing company to a recycling plant equipped with

the necessary system, such as the brick recycling system 100.

20  The bricks are segregated in a segregation process 210 of FIG. 2. This involves
separating the bricks from the other waste materials. The segregation process 210 is
done manually and/or by way of machines. For instance, manual labour is deployed
to remove other construction wastes articles apart from bricks such as rubbish,
concrete and metals. Depending on the composition of the bricks or the waste

25  materials, the segregation process 210 can include use of a magnetic device or
apparatus to attract and remove metals such as reinforcing steel pieces, nails and

SCrews.

A first screening process 220 is carried out on the segregated bricks. In many
30 embodiments of this disclosure, the first screening process 220 is carried out by a
primary screening unit 110. The input material, for instance, the segregated bricks for
the first screening process 220 is approximately 300 mm in size. In many

embodiments, the segregated bricks are not larger than 300 mm. The primary



accordance with several embodiments of this disclosure. The bricks are 10 predominantly obtained from
construction waste materials and the bricks are covered with mortar waste such as unwanted cement,
used articles and sand. The bricks can include unused bricks which are defective or rejected from the
brick manufacture company or new brick which is available in the market. In order to produce recycled
bricks aggregate sR5RegIBOASHLELD 5 \RaStarnsaeaRISPRAGMIUE Wiide s ISABKIWASIAR Haovs teective or

rejected from the RbRk AR QI ENGHGRMERBMENS RESPRRRIKIQHiaRsReBhIBE FNFiEHEtioN waste
materials and/or unused bricks which_are defective or rejected from the brick manufacturing company to a

recycling plant eqtifppriEAHRA Y FScd SSRGSt dmCller A e AL EE SRIFEEERIIGS0. 20The bricks
are segregated inigtsegoegativmp(ocesoRh apieFated By dninionatves e pagediagetheribkicks from the other
waste materials. The segr ion pracess 210 is dqne manually and/or by way of machines. For instance,
manual Iabom?’r is g’e@?ﬁ?ﬁ‘ﬁ%ﬁ&ﬁc@/& Stﬁ%%r éar@%%rt]i%r}]an aésJ eéfx ar %ﬁgﬁé %%fr@%%r %?lgc & Such as rubbish,
concrete and metdidt Homontirised Areieidomm positidasanenatestiordhsr itersudaseef ihateiang, the

segregation procesaal A paRIRCIHYSAARCI ATMRSARISS BYISRRE ARPALGIGIRIAHAG! Anflgemove metals

such as reinforcing steel pieces, nails and screws. A first screening process 220 is carried out on the
segregated brickd I YnSGiEPRERANBIEIAIEMSE B THRE MSBRQRETHE HRELCAUERMPREE%20 is carried
out by a primary seleseaingyigitality). td hedmpuinipadaoial, Toe insldnoe, the vegredaied intcks for the first
screening progess 220, apPIOKITR'El 300D siz./n many Fmbgdimeini e searggared bricks are
not larger than 300 M The prerary screening unit O%E 86 ary scree apparams which is configured
to remove the mopesforesions sndheawallmafihtedieantsnt) ascppaxiivkiel nheiweaidOdtaned o surfaces of the

segregated bricks3oliht PraGESSIIRRY SR thOYdh RAARID M RARESIRSHRIFIS R4 d0tgpy drum (not

shown) operated by a motor where the segre%?ated bricks are 5 tumbled within or in the rotary drum. In
many embodimert@Y 19 Himilis) SOrVENMGSYHRM 18 €ortisriseeehrBtr LY ofp1ad8s Abulted on the

inner surface of thermesde $yracid@prRrads. ByVITg BIFOASYCHF protersinasaos pladesowhe segregated bricks

in the rotary screen aratus can be carried to the top.af the screen during rotati nd released by
graviy to ordste (TARGon F IS o e 1Bt hutIndiiie A heflordiens Shalird remove the

mortar waste. In W@ﬁ?)@mltﬂmi&@n@,%@wﬂmwoﬂsrmntﬂﬁdwaﬂsﬂx th@tmdm dotany drenapproximately
between 0 01 mmyand 308 158148 alORTAGeR" 1G5 REYRABBR LA RR L Wity is carried out

by way of the first conveyor system 112. The speed of rotation can vary and is controlled by a controller
(not shown) by wX{F¥f £e/et iPelac {968 RO BESK 1B99FRIBIRT O tHE PrAethy ASEReR8SiRy unit 110 can

rotate at speeds giirbyesd Apprexemalely flenarith 23taey alutio s Rehnte e GrynByr atating the rotary
drum, the s%regateﬁis brfn%hg racl)rt((fi\rimdpacteplhagainst pac ! other and this.enableds thebmortar ¥vaste coated

on the surfaées of the Brick aggrggewg]s t0'peDIo aen, e?amcﬂret?f c\f\facs‘ltr%a((éa £ Hten%(\eN fémoved from the

rotary drum throuﬂmmé@em@imi@obem_ez(lheaﬁmwgﬂt@ rbltb:is%.dfumim‘th@ceerﬁmtiog tthe mortar waste
is carried out by way QfimPEGHAN BN RE0SIBR DRoWGERINE BRAFERIGELERCKS FQidRSIRMRE, impacting the

segregated bricks t0 remove the mortar waste therefrom results in erosion of the mortar waste from the

segregated bricksSNGTRE WRsHAF Uk e SPRERAEESS RIS dRetRQE Br&vaTip oS EM IBElAEEH BB1 mm and 30
mm in size and thg proxdtiaaiaIgSERt@Rn 0.01 mm and 30 mm in size and the mortar waste are

25 removed from the brick recycling system 100 upon impaction and erosion.
Depending upon embodiment details, a hopper and/or a wheel loader and/or a
collection bay is situated below and/or adjacent to the primary screening unit 110 to
consolidate the mortar waste. In some embodiments, the force of the impaction
between the segregated bricks can cause them to break into smaller bricks of not

30 larger than approximately 70 mm in size.

Upon completion of the first screening process 220, the segregated bricks of not
larger than approximately 70mm in size are transported to the crushing unit 120. This

is carried out by way of the first conveyor system 112, which is operable by an



25 removed from the brick recycling system 100 upon impaction and erosion. Depending upon
embodiment details, a hopper and/or a wheel loader and/or a collection bay is situated below and/or
adjacent to the primary screening unit 110 to consolidate the mortar waste. In some embodiments, the
force of the impaction between the segregated bricks can cause them to break into smaller bricks of not
30 larger than appREaAaRsI TEmeT IPPSIALIL a1 demenBtioh QyetHEdipeeetdefingnpidects 220, the

segregated bricksgfinosdargsiihanRRpsPXIaRES Y1801 KRR JeRsER ek e dhgysrsshing unit 120.
This is carried out hy way of the first conveyor system 112, which is operable by an operator or a team of

operators, who h&SeSnie| Suelierh i, aeeieqated RhMRL 598 kR 87 MR eREnAVEY ey dfem 112. In a
crushing process 30ldthe sepregatetidotioksizr efatushgttjatosdggrayaiessoinggirtargedoan 180 min in

size. Howeve, it shoull nﬁier d that the size of the aggregates from the crushing process 230 is
5not limited % theﬁ 3@%@5&%@& |gﬁ§§j\)’§?ﬂt§h ﬁ%%ee(a:%zs?hing unit 120 is a jaw crusher where the segregated

bricks are placed between two solid surfaces before application of sufficient force to bring the surfaces

together to genergigs Ry AT TSI e aBIeUARE HickafogaRiaiBriclerD gapoates of

between approximately 0.01 - 70 min in size. The size of the crushed brick aggregates is dependent upon
an adjustable tenSROWEEHHAG SAHASYHareS Deioss aprlfsatien ) SRl decehie B8RRI, a magnetic
device 124 may hegesed to emose amughneasnipotmeials frionsetheyhekorgky agatiesiwhiliekhe brick

aggregates are being fed by the second conveyor system 122, The second.conyeyor system 122 15 is
e peion R A et T AP E e, g ST B BELRET hinced at o
periphery of the sedghadgmsassds sigpaagentamermdngativsiatie tartsigh spaomefichibiae (BEbrls) enough to

effectively attract BRsrgIRO R MetalRsHENAHEEINRRFIN0SIRE)RIRCAS RaciDRSaJhSQmA gsmbodiments,

the operator of the recycling system 100 can control the magnitude of the magnetic force. The second
conveyor 20 systé?adeFMHBIM I EEIOgaiEs it fHEevRshiNG liniba S0 % e <Bndary
screening unit 13@reThténgpedaiptitaseeoatoonig @pysaiion 2 the: Secatconvarydysysiarp122. For

Instance, speed o e, B eGRNSLSABNGY Bh Y SR B i S AP TR Y AR RRURHRE 124 is
movably placed at a periphery of the second conveyor system 122 and generates a
high magnetic force (Gauss) enough to effectively attract and remove metals such as
reinforcing steel pieces and nails. In some embodiments, the operator of the recycling
system 100 can control the magnitude of the magnetic force. The second conveyor

20  system 122 feeds the brick aggregates from the crushing unit 120 to the secondary
screening unit 130. The operator can control the operation of the second conveyor
system 122. For instance, speed of the second conveyor system 122 can be adjusted

by the operator.

25  The secondary screening unit 130 is used in the second screening process 240. The
brick aggregates that are fed into the secondary screening unit 130 are not larger than
approximately 70 mm in size. Depending upon embodiment details, the secondary
screening unit 130 includes a multi layer screening machine and/or 2 or more sets of
individual screening machines. The multi layer screening machine can comprise two

30  or more screening machines coupled substantially vertically adjacent to each other. In
some embodiments, the secondary screening unit 130 is a single screening machine.
For clarity, where more than one screening machine is utilized, the screening
machines will be denoted as a first screening machine, second screening machine and

SO on.



25The secondary screening unit 130 is used in the second screening process 240. The brick aggregates
that are fed into the secondary screening unit 130 are not larger than approximately 70 min in size.
Depending upon embodiment details, the secondary screening unit 130 includes a multi layer screening
machine and/or 2 or more sets of individual screening machines. The multi layer screening machine can
comprise two 30 or more screening machines coupled substantially vertically adjacent to each other. In

some embodimengge o8RRI RERARINGiH30 MBI AEiNge SELERINAY MRENIRGIfaRkFarity, where
more than one screening machine is utilized, the screening machines will be denoted as a first screening

machine, second SEFER ANAMIREHIAR SCRRFR BF O H{Re SErERHg A P bINFRO R LRFIXARY includes one
of a rotary screenscaesirctiarcihcid@nsardnaavid ratngseatiagrsckeascohthzsscpedoragomaatinie, for instance
the rotary scrgen ircular screen and the yibratin n rise rfarations.and is 5 vibrated,
rotated andior sh L S AL SRkl M T AR SR AN o o

screen/extract brigleeiieg elgacesfisuretytagssigeercinstiohc eggrraaieseehiMeg Yingchiaes c&be configured

to screen for brickRpgragmMescAlchthihcRmd1bih Ao MBRGUEHQb GErasrdOp g%gggcgﬁggregates are

fed by way of the second conveyor system 122 to the secondary screening unit 130, a second screening
process 240 takedbHBe2 R0 42 FBEARYHERAIRE of the secondary screening unit 130 comprises
perforations and is vibrated at a regular frequency by a motor. By vibrating the screening machine of the

secondary sgree H'ﬂ%t Jbsr’li():kbrlckeaﬂgsr%%a{gdsbof dgfeggmes§%go% gan be scree edlz‘lz'stg tde/or extracted

and/or separated. For instance, créening machirie can screen,cce)& ract Zhdior separaté brick
aggregates of 25 seepndatyigoreeingizaifrdad tirosrs e tesertind PHaean 4G kaked rplecefigeaehtions with more

than 1 screening spashiRgSdifReARRlan Bl s, sh R esninsmReb s raliRiR ek ggregates

that are smaller than 25 mm in size to be screened through and the brick aggregates of smaller than 25
mm will be transpYRESFIREIEEHIRH TGP BY R AN B VARG BE A e SRIRS BIOL)REBIRE AT HRF other
screening is requi@dntaninsiesciag wihkress shigle agjegningdhaiinsisiitiized, thedegte@ggregates of

smaller than,25 mm_ will b? C(gllgcte and/or re ived b}/ a tra% hopeper 25 or collection device.. Brick
and/qr extracted ang/or .separated. For Ins atjce, b SC giing. machine. can screen
aggregates t]hat are 25 mm or greater in'Size réemain on the first screenmg machine and will be processed

later. In some eméxtiichentBorreperdfeiokialcpegiatetesheft avend® winbgogrdaterzin fsire tesehen
transported by a cRRAVEYMasYSaM tA (e crushing unit 120 for further crushing. Upon any subsequent
crushing, the brick aggregates can undergo a subsequent second screening process 240.

In configurations with more than 1 screening machines, the perforations of the first
20  screening machine allows brick aggregates that are smaller than 25 mm in size to be
screened through and the brick aggregates of smaller than 25 mm will be transported
to a second screening machine by way of a conveyor system. If no other screening is
required, for instance, where a single screening machine is utilized, the brick
aggregates of smaller than 25 mm will be collected and/or received by a tray, hopper
25  or collection device.. Brick aggregates that are 25 mm or greater in size remain on the
first screening machine and will be processed later. In some embodiments, these
brick aggregates that are 25 mm or greater in size are then transported by a conveyor
system to the crushing unit 120 for further crushing. Upon any subsequent crushing,
the brick aggregates can undergo a subsequent second screening process 240.
30  However, depending upon user requirements, the brick aggregates of 25 mm and
above can be utilized in the area of construction. For example, as construction
backfilling works. If this is the case, the brick aggregates of 25 mm or greater in size

do not have to undergo further crushing.



30 However, depending upon user requirements, the brick aggregates of 25 mm and above can be
utilized in the area of construction. For example, as construction backfilling works. If this is the case, the
brick aggregates of 25 mm or greater in size do not have to undergo further crushing. As described
above, brick aggregates that are smaller than 25 mm in size are fed to the second screening machine for
further screening ARrigRsGIHES 2BaYRe ik AaEreddteg MricimemaHer SbabAbl KERdB5iAe) arfalefite comprises

perforations and igyikyiRflsefcarning WAEHTRIHSIONAY Srekan. HiRISEERNE 8w eraisgdakdine can be

used to screen 5 brick aggregates of 10 mm in size and below. The perforations of the second screening
machine allow britRSYYrelaERCRA SEIRE URRACHE CPBTPHRTI PRI AP B G de NIRPIRIRIGh and be
processed for usaedilier frégkengy iggatestiralbecsduguesdiram idmashibecamiad] esdi g s2reérun in size

remgin _10 on5th(_a ﬁﬁffgfﬁ%%ﬁ?eesné?gdnnﬁ’ﬁki‘rilnﬁzgoz{n]}’f)teggvrv .proqessing depending upon embodiment and/o_r
application details. TheTirst'screening machine can be configured to screen, extract and/or separate brick

aggregates of varying sizes. For instance, the first screening machine can be 15 configured to screen,

extract and/or Seﬁﬁf@ﬁ%ﬁﬁ%‘ﬁ&g%?gﬁées%&fné(%mmgm%ﬁfn'l@ A6R ik hgnegamatss than S0 mm in

size. Similarly, it will be appreciated to a person of ordinary skill in the art that the second screening
machine can be (S&I%6 é)'éfbé% B g dg e SEFOETIERE8. 30g, RexBRsRs et itk W§grdates of 5 mm in
size and below. 2britk crsteedaasrene atevbiydevieees] fabnricopieses lor tvire 3 eaasiirsize bamnghcaught by the

screening mfé:hines theé/ are grovided with a en}or?hted Panel.in Blace fa converE)ti%naI iron net. The
N the Secon creening machirie ot UM processing Beperding upon erino iment .
use of the perfora?e panel enables the screening machines o be usable Yor a longer period of time and

reduces maintenangd®capnliciiandetals

The first screening machine can be configured to screen, extract and/or separate brick
aggregates of varying sizes. For instance, the first screening machine can be

15  configured to screen, extract and/or separate brick aggregates of 50 mm or bigger in
size from those smaller than 50 mm in size. Similarly, it will be appreciated to a
person of ordinary skill in the art that the second screening machine can be used to
screen brick aggregates of other sizes. For example, brick aggregates of 5 mm in size
and below.

20
In order to prevent vinyl pieces, fabric pieces or wire pieces from being caught by the
screening machines, they are provided with a perforated panel in place of a
conventional iron net. The use of the perforated panel enables the screening machines
to be usable for a longer period of time and reduces maintenance cost. Further, the

25  screening machines are each provided with a guide wall at both side edges, thus
preventing the brick aggregates from being unexpectedly dropped from the screening

machine during the screening process 240.

Depending upon the size requirement of the brick aggregates, the first screening
30  process 220, crushing process 230 and/or second screening process 240 can be
iterated. For instance, the brick aggregates of 25 mm or greater in size can undergo

subsequent crushing to produce smaller-sized recycled bricks.

10



25 screening machines are each provided with a guide wall at both side edges, thus preventing the brick
aggregates from being unexpectedly dropped from the screening machine during the screening process
240. Depending upon the size requirement of the brick aggregates, the first screening 30 process 220,
crushing process 230 and/or second screening process 240 can be iterated. For instance, the brick
aggregates of 25 rmanyrsehedimesisecfaifiariisslgoustibdieqsraitaatirthipigesprodlcdassiielier-sized

recycled bricks. lgmamygnesimentenefdbishfiggrzese e $ROIROSIBAPEAEESEHE bfbdhe first screening
process 220, the crushing process 230 and the second screening process 240 is performed at least once.

In some other emP B ORI R A5 (RATE Ydthe! RSOy QS § 0D, Fheears C88r8E Mg process 220,
the crushing procesged3fichandcize segohd ficsestirgipgonesss2400s therfarshiad atdeast 28tce. Industrial
Applicability %s d ﬁgrti}pees% (%l%g\g% ter}].n rgﬂsl)ggt i@@%ti%rr\fgrrr%v(i]d%%%s%ﬁ&%m and a process for stably 10 and
continuously producing hig qua'I’ﬁy recyc ed bric aggrega es from construction waste articles. The
system and process of this disclosure reduces production cost of the recycled brick aggregates while
conserving resouliggssaig AksNEiig environmental pollution caused by such waste articles. The
applications of the recycled bricks are described as follows. 15 Aggregates of different sizes have
different applications. Depending upon the application, brick aggregates of any size can be used as a
backfilling materigddnitberibenabaetiamn ipdssttynBritkragovedgitesyeidetneepapgrotintasly 0.01 and 5
mm can be yged as,sand feplacemantin Readiiis Banqis's (RUG) andprsicast ag,conerete while
brick aggregates o?doe ween ap}/p?oxmaqgly Ad 25 Rim can be deed as stone replacement in RMC
and pre-cast conoreste. Bricksaddeetyates onberarssh Adpprostisntessiie tedacempradantivaressised as plastering
sand and brick agggeqatgeiaf beteenghRpste MImiRre seehandiltaiparsandingd Brickiggregates of

below 20 mm, for instance, between approximately 0.01 and 15 mm in size can be can be mixed with

plant nutrients, volBAHPRBERHL, RRILIIGTLSaUsETiRYe reCRoYasHY ¥HRSosTE BRRHEREPES nikitie for growing

plants. The mixtureci@iegromikgapiaataritrg goll@mewing properties which enables plants to grow
exceptionallxgmell. This can be attributed to the good water-absorbing properties of

Aggregates of different sizes have different applications. Depending upon the
application, brick aggregates of any size can be used as a backfilling material in the
construction industry. Brick aggregates of between approximately 0.01 and 5 mm
can be used as sand replacement in Ready-Mix Concrete (RMC) and pre-cast
20  concrete while brick aggregates of between approximately 16 and 25 mm can be used
as stone replacement in RMC and pre-cast concrete. Brick aggregates of between
approximately 0.01 and 4 mm are used as plastering sand and brick aggregates of

between 1 and 3 mm are used as filtering sand.

25  Brick aggregates of below 20 mm, for instance, between approximately 0.01 and 15
mm in size can be can be mixed with plant nutrients, volcanic stone, peat moss,
fertilizers, soil and compost to produce a mixture for growing plants. The mixture
for growing plants has good growing properties which enables plants to grow
exceptionally well. This can be attributed to the good water-absorbing properties of

30 the crushed brick aggregates. Further, the loosen texture of these brick aggregates
allow the plant root to penetrate/grow faster and/or easier, relative to normal hard
clay soil. Such mixtures are environmentally green and do not have any adverse
environmental effects due to a lack of silt. Normal hard clay soil contains a high

amount of silt and that may dirty/pollute the surrounding environment in the presence

11



30 the crushed brick aggregates. Further, the loosen texture of these brick aggregates allow the plant root
to penetrate/grow faster and/or easier, relative to normal hard clay soil. Such mixtures are
environmentally green and do not have any adverse environmental effects due to a lack of silt. Normal
hard clay soil contains a high amount of silt and that may dirty/pollute the surrounding environment in the
presence of rain MdAoR axdessxeete aRsIdfHatteeriorneanpiardalpsoniltibenditik aggreataes are lower in

density and as sugh, |8 ARAsAYOMINGseH Qs GE SRR SRR ReRL TR Rf&efol?%la?dﬂn%.of the mixture
include being free from diseases_or viruses, better water retention and aeration and less susceptible to

insect breeding. AThEHEFOGRTHE HARRIUAR SR U BIBSHER L WP HEEHEE RS S S L cribed for
addressing at leastatsneectdrilien fore ganp ol sadess dagestiSeichiessddocbedents are intended to be
encompasseg by the following claims, and are not to be limited to specific forms or arrangements of parts
so described and it will be apparent to one 10 skilled in the art in view of this disclosure that numerous
changes and/or nmoadiftctiesodh mannsaderiptictimbasiasotsineé itk disel oirenerdgresived s the following

claims. 15 20 25 30 & Raeshehfombricksybaty disniif-gesthod @omRpsigents are  iMpacting

bricks covered with mortar waste to remove the mortar 5waste therefrom; and crushing the bricks to
obtain brick aggrd§aised FoH5ERFORATSH 4itheL FANAUHE ARG MK AfeNdBREKETHBE Bhe method of
claim 1, wherein dpedificksrareopkiaangehfcats siopstsLstiosovidsteamaieviallisbe apparent to one

10  skilled in the art in view of this disclosure that numerous changes and/or modification
can be made, which are also intended to be encompassed by the following claims.

15

20

25

30
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4.The method of claim 1, wherein the mortar waste comprises unwanted cement, used articles and sand.
15 5. The method of claim 1, wherein the brick aggregates are between approximately 0.01 and 70 mm 6.
The method of claim 1, wherein the step of crushing bricks to obtain brick 20aggregates comprises
crushing the bricks by a jaw crusher. 7. The method of claim 1, wherein the step of impacting bricks
covered with morfaieiiste to remove the mortar waste therefrom results in erosion of the mortar waste
from the bricks. 25 8. The method of claim 7, wherein impacting the brick comprises tumbling the bricks in
a rotary drum. 9. A method of producing a mixture_fort%rowing plants, the method 30comprising:

impacting bricks covéred witH i8R A B EES P PERIBY MR S RHRHGAMRLE fherefrom; crushing the bricks to

obtain brick aggregates; and impacting bricks covered with mortar waste to remove the mortar
5 waste therefrom; and

crushing the bricks to obtain brick aggregates.
2. The method of claim 1, wherein the bricks are red bricks.

10 3. The method of claim 1, wherein the bricks are obtained from construction

waste materials.

4. The method of claim 1, wherein the mortar waste comprises unwanted

cement, used articles and sand.

15

5. The method of claim 1, wherein the brick aggregates are between
approximately 0.01 and 70 mm.

6. The method of claim 1, wherein the step of crushing bricks to obtain brick

20 aggregates comprises crushing the bricks by a jaw crusher.

7. The method of claim 1, wherein the step of impacting bricks covered with
mortar waste to remove the mortar waste therefrom results in erosion of
the mortar waste from the bricks.

25

8. The method of claim 7, wherein impacting the brick comprises tumbling
the bricks in a rotary drum.

9. A method of producing a mixture for growing plants, the method

30 comprising:

impacting bricks covered with mortar waste to remove the mortar
waste therefrom;

crushing the bricks to obtain brick aggregates; and

13



mixing the brick aggregates with plant nutrients and compost to obtain the mixture. 510 15 20 25

mixing the brick aggregates with plant nutrients and compost to obtain

the mixture.
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