1 PROCESS AND SYSTEM FOR RECLAIMING REUSABLE ABRASIVE MATERIALS 5 Field Of
Invention The present field of invention generally relates to processing abrasive materials used for
surface preparation. Specifically, the present invention relates to a processing method and a
processing system therefor for processing abrasive materials that have been used for surface
preparation. 10 Background Surface preparation isla method that utilises abrasive materials for
removing corrosion, paint, dirt or other coatings from new and old surfaces made of materials such as

metal or stone. PROTESS IAIPSYITEM FAOR INELAAIAM NG WRIEUIsA BRANSB RABAYStrY, and the

transportation and bridging industry. In particular, an abrasive material such as copper slag is heavily
used in the marine industry for surface prep%@ﬁ%&fhﬁes prior to surface painting. Copper slag is a
by-product from the refining of copper. Typically, copper slag comprises iron 20 compounds and
oxides. The predominant compounds are ferrosilicate (Fe2Si206) and silica dioxide (SiO2), which
generalfy coh G RTHHEWAR 459 and 31% of copper slag, respectively. Copper slag is by far the

most cost effptipecseataiiad uFadverntin fgas pibp asriiento2practbsiigsay dhodmasieadrdusiy. The
properties of cop@rer slag such as its an% lar, surfaces and its denseness make it an ideal abrasive

material for {kECd5Fe PERAIBHO M hGBCEBISALY sk BTGk IYSHIA Shss s 3oPOREEAAY surfaces of

ships beforemethod and a processing system therefor for processing abrasive materials that have
been used for surface preparation.
10
Background
Surface preparation is a method that utilises abrasive materials for removing
corrosion, paint, dirt or other coatings from new and old surfaces made of materials
such as metal or stone. Industries that perform surface preparation include the marine

15 industry, and the transportation and bridging industry.

In particular, an abrasive material such as copper slag is heavily used in the marine
industry for surface preparation activities prior to surface painting. Copper slag is a
by-product from the refining of copper. Typically, copper slag comprises iron
20  compounds and oxides. The predominant compounds are ferrosilicate (Fe,Si,Og) and
silica dioxide (SiO;), which generally constitute more than 45% and 31% of copper

slag, respectively.

Copper slag is by far the most cost effective material used for surface preparation
25  activities in the marine industry. The properties of copper slag such as its angular
surfaces and its denseness make it an ideal abrasive material for surface preparation.
Thus, copper slag is widely used in shipyards for cleaning surfaces of ships before

painting commences.

30  The above-mentioned industries are heavy users of surface preparation materials and
massive amounts of abrasive materials are thus required to support their surface
preparation activities. Consequently, the amount of abrasive materials used for

surface preparation that requires disposal is also huge. Conventionally, abrasive



painting commences. 30 The above-mentioned industries are heavy users of surface preparation
materials and massive amounts of abrasive materials are thus required to support their surface
preparation activities. Consequently, the amount of abrasive materials used for surface preparation
that requires disposal is also huge. Conventionally, abrasive 2 materials are collected and disposed of
once they have been used and the typical method of disposal is through land filling. After the abrasive

materials haT&6Hal (8ISt 8% EiSBPSEd o Ta ANRSPEY v ssPesBuissA I g M&iRbrises used

abrasive mairstalsTdRBRAIMAIedAhIdRD ARiAGIap metals, plastics, fibres, paint, dirt and rust. In
particular, the material mix generally contains some materials that are harmful to the environment.

One example of such a material present in the material mix is paint containing heavy metals that have

been removagdrane auriRpRSIMGHMIaeaRIBRaTalReD foPNMElat prERreS e 0TigRrRAaied With paint
that contains heavy metals acting as anti- fouling and anti-corrosion agents so as to protect the metal
REAOMIGh Camp clhen SHaseA

surface? froMPLRESHIMANEH CARR LT S5 AFRsVEXpBELE R S SUFREXRS AR marine
environmentmdpalsingl fiidacipee PpaRtiodite sdansguriagesiaatedindtmaenipaintgeieargmoved 15

paint is mixed with the material mix and the hegvy metals contained in_the remoyed _paint
Consequent LA BECHAE AL ARl HAIoRE L P oo R ARAPRE s [RREEARRLS, $hHAR And other

toxic substanggsrmeyreashirfrom thasmatenial impapftaodiapnag! wghrastas tisdly Haaulisein
environment%lm%g e%o#lcj)%ogljr%c\éig\tl)\g/ Osfu ? gkrég&glto g\r/gt%% .management regulations and increased
10
Metal surfaces are often coated with paint that contains heavy metals acting as anti-
fouling and anti-corrosion agents so as to protect the metal surfaces from deterioration
and corrosion when exposed to the environment, especially the marine environment.
During surface preparation to clean surfaces coated with such paints, the removed
15  paint is mixed with the material mix and the heavy metals contained in the removed

paint consequently contaminate the material mix.

As such, contaminants such as heavy metals and other toxic substances may leach
from the material mix after disposal which potentially results in environmental
20  pollution. In view of stringent waste management regulations and increased
awareness of environmental pollution, a greater importance has been placed on the
management of material mix. Hence, disposal of the material mix through land filling

is not a sustainable practice for the management of material mix.

25 As mentioned above, the material mix usually contains several other materials.
However, there also exists a significant portion of the material mix that is reusable.
Thus, instead of disposing the material mix entirely, recycling methods can be
employed to recover the significant portion that is reusable, as well as to reclaim the
other materials present in the material mix for recycling.

30
Therefore, there is a need for a method and system for processing used abrasive
materials contained in the material mix for reducing the amount of material mix that

needs to be disposed of and for better material mix management.



awareness of environmental pollution, a greater importance has been placed on the management of
material mix. Hence, disposal of the material mix through land filling is not a sustainable practice for
the management of material mix. 25 As mentioned above, the material mix usually contains several
other materials. However, there also exists a significant portion of the material mix that is reusable.
Thus, instead of disposing the material mix entirely?recycling methods can be employed to recover
the significamI¥RRYY that is reusable, as well as to reclaim the other materials present in the material

mix for recycfing.ppe:dimesaipogithateds sasaddaicn napiiegeanteripteroianarecessigsiired abrasive

materials contained in the materjal mix for reducing the amount of material mix that needs to be

disposed of ISR Bt PHASEEFIAY HRIFHAFRIGUARERTY SEMARSY R HREGEH EUHABHAMEAL of the

invention diselgeael heiei By edoes iAPIREPOBIG FREibothanriniroeRsHNeREslemimaperessing
used abrasive materials contained in a materjal mix. B recovering the portion of the mgaterial mix that
IB?&'@

is reusable ifSRAINGr B ARHEUH I RILRY N mlSSIRRchPrAgESIE AR HITAREY G and

system allowofajehietteratoaie Adkmiznagnagrmentanddatingducingl IpncthBbngneedstand costs. In
accordance with a first aspect of the invention, there is disclosed a processing method for processing

used abrasive materials contained in a material mix. The 10 processing method comprises obtaining
the used abmesi or@decialwiiiom tiret mgiectabmide Theepliopeshtg vedivetbedgoacpropsisamywashing the

e A TG Tor pracessing Ui abiasive. maieriale contamed h A material mix.  The oc>Sg
10  processing method comprises obtaining the used abrasive materials from the material
mix. The processing method also comprises washing the used abrasive materials for
obtaining washed abrasive materials therefrom. Further, the processing method
comprises heating the washed abrasive materials for obtaining dried abrasive
materials therefrom. The dried abrasive materials comprise at least one of reusable
15 abrasive materials and non-reusable abrasive materials. Lastly, the processing method
comprises identifying the reusable abrasive materials in which the reusable abrasive

materials have at least a pre-determined size.

In accordance with a second aspect of the invention there is disclosed a processing
20  system for processing used abrasive materials contained in a material mix. The
processing system comprises a washing station for washing used abrasive materials
for obtaining washed abrasive materials therefrom. The processing system also
comprises a heating station for heating the washed abrasive materials for obtaining
dried abrasive materials therefrom. The dried abrasive materials comprise at least one
25 of reusable abrasive materials and non-reusable abrasive materials. Lastly, the
processing system comprises a sizing station for identifying the reusable abrasive

materials in which the reusable abrasive materials have at least a pre-determined size.

Brief Description Of The Drawings
30 An embodiment of the invention is described hereinafter with reference to the

following drawings, in which:



comprises heating the washed abrasive materials for obtaining dried abrasive materials therefrom.
The dried abrasive materials comprise at least one of reusable 15 abrasive materials and
non-reusable abrasive materials. Lastly, the processing method comprises identifying the reusable
abrasive materials in which the reusable abrasive materials have at least a pre-determined size. In
accordance with a second aspect of the invention tAere is disclosed a processing 20 system for

processing U5 ASHRUGARRERTSIE QA A T-AnARSRST A%ix MRERO o riRle SERRS S e Hi D mprises a

washing statipméprenaatting s septabeasivicaaiestalp niex abtaiaing Raheshmomaivat roatgdals
therefrom. The processing system also comprises a heating station for heating the washed abrasive

materials for®HiRy dried abrasive materials therefrom. The dried abrasive materials comprise at
least one 25 of reusable abrasive materials and non-reusable abrasive materials. Lastly, the
processing slystem ﬁg’m rises a siziré\?éﬁtation for jdentifying }he reusable 1gglbrasive materials in which

the reusible B i WrASHSIRhHOW SAQAD Qe fLesriviflow Agraglek D& Jrighdn of The

Drawings 30 An embodiment of the invention is described hereinafter with reference to the following

drawings, in which: 4 FIG. 1 shows a process flow diagram of a processjng method for processing
usedt abrasiolina ENS BrReafests NP FIGSIREE  LOTEA e BB Eoevertion, 5

FIG. 2 showsiRasiaienattanciagtantfikennieers sk o ding raotek Migméthaadh FREG 31shows a
system flow diagram of a processing system for processing used abrasive materials contained in a
material mix for the processing method of FIG. 1.

10  Detailed Description
A processing method and a processing system for processing used abrasive materials
contained in a material mix are described hereinafter for addressing the foregoing
problems.

15 For purposes of brevity and clarity, the description of the invention is limited
hereinafter to applications related to processing of material mix. This however does
not preclude various embodiments of the invention from other applications that

require similar operating function and performance for reclaiming materials.

20  An embodiment of the invention is described in the detailed description provided
hereinafter is in accordance with Fig. 1 to Fig. 3 of the drawings, in which like

elements are numbered with like reference numerals.

With reference to Fig.1 and Fig 2, a system 20 and a processing method 100 for
25  processing used abrasive materials 24 contained in a material mix 22 according to an

embodiment of the invention are described. The material mix 22 comprises the used

abrasive materials 24 and other materials such as scrap metals, plastics, fibres, paint,

dirt, rust and contaminants. However, there is a significant portion of the material

mix 22 that is reusable. Thus, the processing method 100 is used to recover a portion
30  of the material mix 22 that is reusable.

In the processing method 100 as shown in Fig.1, in a step 110, the material mix 22 is

provided for recovering the portion of the material mix 22 that is reusable. One



10 Detailed Description A processing method and a processing system for processing used abrasive
materials contained in a material mix are described hereinafter for addressing the foregoing
problems. 15 For purposes of brevity and clarity, the description of the invention is limited hereinafter
to applications related to processing of material mix. This however does not preclude various
embodiments of the invention from other a plicatioﬁs that require similar operating function and

performanceX3FMeIAiiAg MAIRIRISNDO 2n 'entBRliroeRELF A% TRIh G 1 belSEARRa"iRltde detailed

description prayikechdwerasealier imacprspanaenyitichigs daiubigstipPiforecReiigasriacsdich like
elements are numbered with like reference numerals. With reference to Fig.1 and Fig 2, a system 20

and a proce iy PR ORIOF 100 FurTases 5 JeRalrRy W Ak de HARMTELPRRENAMEHNIY material

mix 22 accog@ingite arbasbashineniigtibereentnecascotieseapen! hermataipdIinR ea@mprises the
used abrasive materials 24 and other materials such as scrap metals, plastics, fibres, aaint, dirt, rust

and comtamifSRtLdEDHES P HIkPeRPA 0N BRI er%@rW?hé fs4H&sable. Thus,

the processibgpietbiag 430 isoHeaaktainedereus pattioa aqichetmaletiah mixpdmhthatiguesusable. In
the processiqga method %OO as shown in Fi%sl’ in, iioste 110, the material mix 22 is r?évided for
i ol

recovering tHEhEPRHTLAAWATAEENS PRIIRG 35 ARH OGN RIHE BRI BHE WPt ®&fal mix 22 is

used copperrstagvadiebng enesatiddssanppey slefgcétatbastheen used for surface preparation, such as
sandblasting, for cleaning surfaces of ships before the surfaces are repaired and repainted. The used

copper slag usually
10  Next in a step 112, debris 26 and ferrous material 28 are removed from the material

mix 22 for obtaining the used abrasive materials 24 therefrom. Generally, the debris
26 is substantially larger in size than the used abrasive materials 24. Thus, the debris
26 is easily separated from the used abrasive materials 24 by sieving. The ferrous
material 28 present in the material mix 22 usually comes from removing steel rust

15  from surfaces during surface preparation. After removing the debris 26, the material
mix 22 can be loaded onto a conveyor belt system which conveys the material mix 22
to a ferrous material extractor. The ferrous material extractor is for removing the
ferrous material 28 present in the material mix 22. Furthermore, the debris 26 and the
ferrous material 28 that are extracted can be recycled for other purposes.

20
Following the step 112, the used abrasive materials 24 are washed for obtaining
washed abrasive materials 30 in a step 114. The used abrasive materials 24 are
washed so as to remove dust, fine contaminants and other low-density impurities such
as organic residues. A liquid, such as water, is introduced to the used abrasive

25  materials 24 at a pre-determined liquid to used abrasive materials 24 ratio for washing
the used abrasive materials 24. The used abrasive materials 24 are then washed for a
pre-determined duration and the liquid is removed after washing of the used abrasive

materials 24.

30  Next in a step 116, the washed abrasive materials 30 are heated for obtaining dried
abrasive materials 32. The washed abrasive materials 30 are heated at a pre-
determined temperature of preferably 900°C and for a pre-determined duration for

destroying contaminants 34 that are present, as well as for drying the washed abrasive



contains debris such as plastic sheets, pieces of scrap iron, wires, fibres and lead 5 electrodes due to
ship reparation and modification works. Furthermore, the used copper slag also contains fine ferrous
material and pollutants such as paint residues that contain heavy metals acting as anti-fouling and
anti-corrosion agents, which are removed from the surfaces during surface preparation. 10 Next in a
step 112, debris 26 and ferrous material 28 are renfoved from the material mix 22 for gbtaining the

used abrasiVBYRHAFiAR JPeietsRretE BRI hSacianss ielaadiehiamPig tileate than the

used abrasivihénateriakaBr. dhrdsiviendeliiss 26 Iampsibh sepasediirmalesgsed abragiue materials
24 by sieving. The ferrous, material 28 present jn the material mix 22 usually comes from removing

steel rust 1536 QR 7 §'8 HRREER Ye st Wil PRR QUG EBREDEIANE Material mix
22 can be loastefrpiotiacaraeyaitipglt system which conveys the material mix 22 to a ferrous material
extractor. The ferrous material extractor is for removing the ferrous material 28 present in the material
mix 22. %urthermore, the debris 26 and the ferrous material 28 that are extracted can be recycled for

other purposasii Z0ifPaverg the sieprddsiblbenrasiabrasivsaaterals Rdfrie ieashieddor-obtaining
washed abrasive a?tH rials 30 in a step 1.14. The used %brasi\fg@[ga erials 24 are washed so as to

remove dust SHTRPEOARHIHE MAtEHY ofeP B RIRARy MBUTH ASNEMALR SR A liquid,

such as wateg, lgsntioghecgsicionined sied, dorastdmple, raatesiala dat Adie:delemomes dsplid to used
abrasive materials 24 ratio for washi the used abrasive mat%&l ﬁﬁ% he used abrasjve materials
r

24 are then AHEHYA fBRE"BIR HALPATIRER SHIPHLRNRNE MGG B el walling of the used

abrasiy® matgrials e-determined size of the reusable abrasive materials 36. The dried abrasive
materials 32 can be sieved for substantially segregating the reusable abrasive
materials 36 from the non-reusable abrasive materials 38. The reusable abrasive
materials 36 obtained are collected for reuse, for example, for use in other surface
preparation activities. The non-reusable abrasive materials 38 are collected for

15  recycling in various ways such as for use in making pre-cast concrete.

Furthermore, a processing system 200 for processing the used abrasive materials 24
contained in the material mix 22 for the processing method 100 according to the
embodiment of the invention is described with reference to Fig. 3. The processing

20  system 200 comprises an extracting station 210, a washing station 212, a heating
station 214 and a sizing station 216.

The extracting station 210 is for performing the step 112 for obtaining the used
abrasive materials 24 from the material mix 22, while the washing station 212 is for
25  performing the step 114 for washing the used abrasive materials 24 for obtaining the
washed abrasive materials 30. The heating station 214 is for performing the step 116
for heating the washed abrasive materials 30 for obtaining the dried abrasive materials
32. Lastly, the sizing station 216 is for performing the step 118 for identifying the
reusable abrasive materials 36 by size. Additionally, the processing system 200
30  further comprises a packaging station 218 for packaging the reusable abrasive
materials 36 and the non-reusable abrasive materials 38 for reuse and recycling

respectively.



30 Next in a step 116, the washed abrasive materials 30 are heated for obtaining dried abrasive
materials 32. The washed abrasive materials 30 are heated at a pre- determined temperature of
preferably 900C and for a pre-determined duration for destroying contaminants 34 that are present, as
well as for drying the washed abrasive 6 materials 30. The dried abrasive materials 32 obtained
thereafter comprise at least one of reusable abr_asiZ/e materials 36 and non-reusable materials 38. The

dried abrasilfbAh YL F5CHE 198 AR R PESSEI MG ERAN HO rAhABHILERT RS RN and
impurities afteyoheatioehssifPHaADE Ahe sieRdetSintheyseimablenriv@sivg Ratestppeptlagadentified
from the non- reusable ahrasive materials 38 in a step 118. The reusable abrasive materials 36 have
at least a praSSSEERHiRERISBETor example, at least Imm. Hence, the non-reusable abrasive materials
38 are those dried abrasive materials 32 that have a size smaller 10 than the pre-determined size of
the reusable_abrasive materials 36, The dried abrasive matﬁrials 32 can be sieved for substantially

segregating T HSGLAMRPEHELAGWNGE S CARPSS FIRAMMALTES PSRUSHd U ydRre RERaFRAsS. The

reusable abragivRiedaigdials 36r adsaieg andseelamteniforosdre tHersaranepledoepisrinpiher surface
preparation acti\ziti%%. The non-reusahle abrasive m tTriaIs 38 arg}collected f%r 15 ricgggng in various
for

ways such 2R8I i95HERNY SRVBHK: CorRAdeENth IR, NtoeLeigPlysie

processing thetdsalt abth sy aemaseféats ddnernidiard dortaenmatesial mix 22 for the processing method
100 according to the embodiment of the invention is described with reference to Fig. 3. The

processing 20 system 200 comprises an extracting station 210, a washing station 212, a heating
10  The debris and ferrous material present in the used copper slag are removed as in the

step 112 for obtaining extracted copper slag. The extracted copper slag is then
washed as in the step 114 for obtaining washed copper slag. Following that, the
washed copper slag is heated for obtaining dried copper slag as in the step 116 for
destroying contaminants that are present in the washed copper slag. The dried copper
15  slag obtained comprises at least one of reusable copper slag and non-reusable copper
slag. Lastly, the reusable copper slag is identified by a pre-determined size, for
example, at least 1mm, as in the step 118. The reusable copper slag is collected and
packaged for reuse, for instance, for use in other surface preparation activities. The
non-reusable copper slag, which has a size smaller than the pre-determined size of the

20  reusable copper slag, is collected and packaged for recycling.

Furthermore, the processing system for processing used copper slag comprises an
extracting station, a washing station, a heating station and a sizing station as in the
extracting station 210, the washing station 212, the heating station 214 and the sizing
25 station 216. Additionally, the processing system for processing used copper slag

further comprises a packaging station as in the packaging station 218.

In the foregoing manner, a processing method and a processing system for processing
used abrasive materials contained in a material mix are described according to one
30  embodiment of the invention for addressing the foregoing problems. An example of
applying the processing method and system to used copper slag, an example of a
material mix, is provided. Although only one embodiment of the invention is

disclosed, the invention is not to be limited to specific forms or arrangements of parts



station 214 and a sizing station 216. The extracting station 210 is for performing the step 112 for
obtaining the used abrasive materials 24 from the material mix 22, while the washing station 212 is for
25 performing the step 114 for washing the used abrasive materials 24 for obtaining the washed
abrasive materials 30. The heating station 214 is for performing the step 116 for heating the washed
abrasive materials 30 for obtaining the dried abrasifle materials 32. Lastly, the sizing station 216 is for

performing tAé &0 1988 387 i &HlirPmarrRert (R AR StiHadive hiatshiny sy LS diaelgRitRally, the

processing syigteim&@ROchHges eAoNE igRE i RaiiResRgosIataTR LKt RREKAGIGS tapsable
abrasive materials 36 and the ngn-reusable abrasive materials 38 for reuse and recycling

respectively S5°RR X SREH BIdENRIHG o the processing method 100 and the processing system
200, a processing method and a processing system for processing used copper slag are described
hereinafter. 5 The used copper slag, which is copper slag that has been used for surface preparation
activitieé, such as for cleaning surfaces of ships before the surfaces are repaired and repainted,
generally contains a considerable portion that is reusable and other materials such as debris, ferrous
material and contaminants. 10 The debris and ferrous material present in the used copper slag are
removed as in the step 112 for obtaining extracted copper slag. The extracted copper slag is then
washed as in the step 114 for obtaining washed copper slag. Following that, the washed copper slag
is heated for obtaining dried copper slag as in the step 116 for destroying contaminants that are
present in the washed copper slag. The dried copper

10



15 slag obtained comprises at least one of reusable copper slag and non-reusable copper slag.
Lastly, the reusable copper slag is identified by a pre-determined size, for example, at least 1mm, as
in the step 118. The reusable copper slag is collected and packaged for reuse, for instance, for use in
other surface preparation activities. The non-reusable copper slag, which has a size smaller than the
pre-determined size of the 20 reusable copper sIa@, is collected and packaged for recycling.
Furthermoreﬁﬁyﬁrocessing system for processing used copper slag comprises an extracting station,
a washing station, a heating station and a sizing station as in the extracting station 210, the washing
station 212, the heAtirj SRS 19100 1 RIoHSEHY UL AT VA ARt ialRy @ IBFIcEs &ing system
for processing used copper s_Ia% further comprises a packaging station as in the packaging station
218. In the foregoiﬁa%%'ﬁh@?, PP ASE I BRSO R Y88  ssing system for processing used
abrasive materials contained in a material mix are described according to one . 30 embodiment of the
invention for addressing Y fIALAHIAG IHehARRSVRMEENAISI & aNdPp TIAG #REBPS cessing method and
system to used copper slag, an example of a material mix, is provided. Although only one
embodithent of the inveniBf R GisDf 450 AR SBRSEHS 1 LROTRIIGE PSRRI or

arrangements of parts 8. so described and it will be apparent to one skilled in the art in view of this
disclosure that nufMatEU&' i &8 nd/or modification can be made without departing from the scope

and spirit of the invention.5 109 i . - . .
P hea%ing the washed abrasive materials for obtaining dried abrasive

materials therefrom, the dried abrasive materials comprising at least one of
abrasive materials having at least a pre-determined size and abrasive materials
10 having a size smaller than the pre-determined size; and
segregating the abrasive materials having at least a pre-determined size
from abrasive materials having a size smaller than the pre-determined size in a
manner for identifying reusable abrasive materials and non-reusable materials,
the reusable abrasive materials having at least a pre-determined size and the

15 non-reusable materials having a size smaller than the pre-determined size.

2. The processing method as in claim 1, wherein the material mix further

comprises at least debris.

20 3. The processing method as in claim 2, wherein obtaining the used abrasive
materials comprising:

removing the debris from the material mix.

4, The processing method as in claim 3, wherein obtaining the used abrasive

25 materials further comprises removing ferrous material from the material mix.



Claims 1. A processing method for processing used abrasive materials contained in a material mix,
the processing method comprising: obtaining the used abrasive materials from the material mix; 5
washing the used abrasive materials for obtaining washed abrasive materials therefrom; heating the
washed abrasive materials for obtaining dried abrasive materials therefrom, the dried abrasive
materials comprising at least one of abrasive matéfals having at least a pre-determined size and
abrasive materials 10 having a size smaller than the pre-determined size; and segregating the
abrasive materials having at least a pre-determined size from abrasive materials having a size smaller

than the predetermliRBPERESHYY MSHAEr 3D rERIRing MiREHIe IR R AP Ron-reusable

materials, the reusable abrasive materials having at least a pre-determined size and the 15
non-reusable matefTAEHASIAGPLS8Emaller than the pre-determined size. 2. The processing method
as in claim 1, wherein the material mix further comprises at least debrjs. 20 3. The processing method

as in claim 2, wherein obt%ﬂ%@guggﬂ' ﬁpagﬁe“ @ﬁ%?éf’@dﬁl?ﬁfgﬁ%q%@ﬂﬁt '@'&8 ris from the
matorial futher cOlHRCES RER BB LS A SEaH Al NP e AR 208 AR Afooessing
method as in claim 1, wherein washing the used abrasive
6. The processing method as in claim 5, wherein washing the used abrasive
materials comprising:
washing the used abrasive materials for a pre-determined duration for
10 removing at least one of dust, fine contaminants and impurities from the used

abrasive materials.

7. The processing method as in claim 6, wherein washing the used abrasive
materials comprising:

15 removing the liquid after washing the used abrasive materials.

8. The processing method as in claim 1, wherein heating the washed abrasive
materials comprising:
heating the washed abrasive materials at a pre-determined temperature

20 for destroying contaminants present in the washed abrasive materials.

9. The processing method as in claim 8, wherein heating the washed abrasive
materials comprising:
heating the washed abrasive materials for a pre-determined duration for

25 drying the washed abrasive materials.



materials comprising: introducing liquid to the used abrasive materials at a pre-determined 5 liquid to
used abrasive materials ratio for washing the used abrasive materials. 6. The processing method as
in claim 5, wherein washing the used abrasive materials comprising: washing the used abrasive
materials for a pre-determined duration for 10 removing at least one of dust, fine contaminants and
impurities from the used abrasive materials. 7. Thé]processing method as in claim 6, wherein washing
the used abrasive materials comprising: 15 removing the liquid after washing the used abrasive
materials. 8. The processing method as in claim 1, wherein heating the washed abrasive materials
comprising: h8ating/fife RASERSHAbPRNRAnfStdAafdalih hreMisralmirReRarpe e8P B destroying
contaminants present in the washed abrasive materials. 9. The processing methqd as in_claim 8,
wherein heating thé"R5&a50Na4 1A% e eATh o Prard RIS FIHAEHE 2 SRR G RS W SHle Bt 888 Materials for
a pre-determined duration for 25 drying the washed abrasive materials. 11 10. The processing
method as in claim31?'%M#EQ@%H%&M@%%WQEE@Zrﬁ&@ﬁ%ﬁ?%ving at least a pre-determined

size from abrasive materials havilrﬁlé;%asize maller than the p])(re-d termined size comlﬁ)rises: 5 sieving
t

the dried abrasive material Yo% HedIRPEYE JRAIRG Yo for substantially segregating the

abrasive materials having at least a pre-determined size from the abrasive

materials having a size smaller than the pre-determined size.

11.  The processing method as in claim 10, further comprising:

10 packaging the reusable abrasive materials for reuse.

12.  The processing method as in claim 10, further comprising:

packaging the non-reusable materials for recycling.

15 13.  The processing method as in claim 1, wherein the material mix being used

comprises copper slag.

14. A processing system for processing used abrasive materials contained in a
material mix, the system comprising:

20 a washing station for washing the used abrasive materials for obtaining
washed abrasive materials therefrom;

a heating station for heating the washed abrasive materials for

obtaining dried abrasive materials therefrom, the dried abrasive materials

comprising at least one of abrasive materials having at least a pre-determined



abrasive materials having at least a pre-determined size from the abrasive materials having a size
smaller than the pre-determined size. 11. The processing method as in claim 10, further comprising:
10 packaging the reusable abrasive materials for reuse. 12. The processing method as in claim 10,
further comprising: packaging the non-reusable materials for recycling. 15 13. The processing method
as in claim 1, wherein the materjal mix bein%]us_ed 1tz,omprises copper slag. 14. Adgrrﬁgcessing system

for processing used'3bAALIRIRYEMMECKIRARGAIN & FeRePmRHeK, TR0 JedFEasETERE: 20 a

washing station for washing the used abrasive materials for obtaining washed abrasive materials
therefrom; a heating'<a for heating the washed abrasive materials for obtaining dried abrasive
materials therefrom, the dried abrasive materials comprising at least one of abrasive materials having
at least a pre-determined if'@%%@%%ﬁ%?ﬂ%‘i‘é‘ﬂé@ﬁgyﬁ?@’ & Ggleriamallay gt dqast a
pre-determined size; and a sjzing station for segregating the abrasive materjals having at least a
pre-determined siz@ RSARIBHOSS S1ASOMARDRS ﬁgﬁ%étgfﬂssl?ﬁ&@?ﬁézr?ﬁ{ﬂaﬂfé-t@aﬂé@rmﬁﬁed sizein a
manner for identifyinqﬁreusa le.abrasive materials @gﬁg on-reusahle materjals, the reusable abrasive

materiaR having atd85&MUNEReSIgR il iMagng, dUn 19-reHsafe ARy TSRS 8% ze smaller

than the pre-determined size. . . : :
non-reusable materials, the reusable abrasive materials having at least a pre-

determined size and the non-reusable materials having a size smaller than the

pre-determined size.

10 15.  The processing system as in claim 14, wherein the processing system further
comprises:
an extracting station for obtaining the used abrasive materials from the

material mix.

15 16.  The processing system as in claim 14, wherein the material mix further

comprises at least debris.

17.  The processing system as in claim 16, wherein the extracting station is further
for removing the debris from the material mix.
20
18.  The processing system as in claim 17, wherein the extracting station is further

for removing ferrous material from the material mix.



10 15. The processing system as in claim 14, wherein the processing system further comprises: an
extracting station for obtaining the used abrasive materials from the material mix. 15 16. The
processing system as in claim 14, wherein the material mix further comprises at least debris. 17. The
processing system as in claim 16, wherein the extracting station is further for removing the debris
from the material mix. 20 18. The processing s steld as in claim 17, wherein the extracting station is
further for ré%ovin&h%ﬁ&?@stﬂﬁgewéﬁmﬁ?ﬂ@ec%ﬁ@eriéﬂn’ﬂ’ﬁei%” 1ee wiaehing SLRUSAYSITEAT as in claim
14, wherein the washing statian is further for introducing liquid to the used abrasive materials at a
pre-determined liquief ¥oMQSaiag LA i the fised aliasiyr Malstialy fle pLedeieiaged fitktictials. 5 20.
The processing system as in claim 19, wherein the Washin% station is further for washing the used

abrasive materials [BrSeHrR RSN FALIIYS RS FOI ARSI ING Urerb AREaSHE BIRIR/Sine contaminants

and impurities from the used abrasive materials. 10 21. The processing system as in claim 20,
wherein the washing station is further for removing the liquid after washing the used abrasive

materials. 22. The processing system as in claim 14, wherein_the heating station is further for heating
the washed 2BrasiviBRGRESE SYSHRTHERAPHAIRGE s BSLEIReTRE: WS Ve By AR ants

resent in the washed abrasive materials. . . . .
P [}or washing the useg abrasive materials for a pre-determined duration for

removing at least one of dust, fine contaminants and impurities from the used

abrasive materials.

10 21.  The processing system as in claim 20, wherein the washing station is further

for removing the liquid after washing the used abrasive materials.

22.  The processing system as in claim 14, wherein the heating station is further for
heating the washed abrasive materials at a pre-determined temperature for

15 destroying contaminants present in the washed abrasive materials.

23.  The processing system as in claim 22, wherein the heating station is further for
heating the washed abrasive materials for a pre-determined duration for drying
the washed abrasive materials.

20

24.  The processing system as in claim 14, wherein the sizing station is further for
sieving the dried abrasive materials for substantially segregating the abrasive
materials having at least a pre-determined size from the abrasive materials
having a size smaller than the pre-determined size.

25



23. The processing system as in claim 22, wherein the heating station is further for heating the
washed abrasive materials for a pre-determined duration for drying the washed abrasive materials. 20
24. The processing system as in claim 14, wherein the sizing station is further for sieving the dried
abrasive materials for substantially segregating the abrasive materials having at least a
pre-determined size from the abrasive materials having a size smaller than the pre-determined size.
25 14 25. TR procHSRGSySteas e ARlm B Myhéfei L LIZIRG §'t%if?8n5@tf9PtH§r fH8iNShckaging the
reusable abrasive materials for reuse. 26. The processing system as in claim 24, wherein the sizing

station is further for9% MQ&HQ%@H@?%@E&E‘W%HQ\%fﬂrﬁ%@ﬁclmg 27. The processing system

as in claim 14, wherein the material mix being used comprises copper slag. 10 28. A method for
processing used abrasive materials comprising: obtaining used abrasive materials from a material
mix; washln%the u \ﬁ}% abrasive materials for obtaining washed abrasive materjals therefrom; and
identifying affhar |H6336Félﬁ‘§a%1§t%ﬁﬁ)|96ﬁﬁﬁ g\/AaéWé%fec{BrIQ&\?g”l%%@hgl UBBEFRE method as

in claim 28, the |dent|f)sa@(3 harvestln fareus e portlop of the washed abrasive materials
comprlsﬁ1g segreg@TGAHHRIVAE ARG 5 aterials for recycling

27.  The processing system as in claim 14, wherein the material mix being used

comprises copper slag.

10 28. A method for processing used abrasive materials comprising:
obtaining used abrasive materials from a material mix;
washing the used abrasive materials for obtaining washed abrasive
materials therefrom; and
identifying and harvesting a reusable portion of the washed abrasive
15 materials.

29.  The method as in claim 28, the identifying and harvesting of a reusable portion
of the washed abrasive materials comprising segregating the washed abrasive
materials based upon size, wherein the reusable portion of the washed abrasive

20 materials has a size larger than a pre-determined size.

30. The method as in claim 29, wherein a non-reusable portion of the washed

abrasive materials has a size smaller than a pre-determined size.

25



materials based upon size, wherein the reusable portion of the washed abrasive 20 materials has a
size larger than a pre-determined size. 30. The method as in claim 29, wherein a non-reusable portion
of the washed abrasive materials has a size smaller than a pre-determined size. 25 PROCESS AND
SYSTEM FOR RECLAIMING REUSABLE ABRASIVE MATERIALS Abstract The present invention
provides a processing method and a processing S);sr’(em therefor for processing abrasive materials
that have been used for surface preparation. The processing method and system disclosed involve a

washing stationfRioEEsbnaNEedYSITEAMVEORIREES A bptainRe yskBedEabprsnsvaterials. A
heating station heats the washed abrasive materials for obtaining dried abrasive materials whereby the

dried abrasive materials comprise at least o6 eI A abrasive materials and non- reusable
abrasive materials. Lastly, a sizing station identifies the reusable abrasive materials in which the
reusable abrasive materials have at least a pre-determined size. The identified reusable abrasive
materiaR ar@@féﬁa%llected and reused for other surface preparation activities. Figure 1

The present invention provides a processing method and a processing system therefor
for processing abrasive materials that have been used for surface preparation. The
processing method and system disclosed involve a washing station for washing used
abrasive materials for obtaining washed abrasive materials. A heating station heats
10  the washed abrasive materials for obtaining dried abrasive materials whereby the
dried abrasive materials comprise at least one of reusable abrasive materials and non-
reusable abrasive materials. Lastly, a sizing station identifies the reusable abrasive
materials in which the reusable abrasive materials have at least a pre-determined size.
The identified reusable abrasive materials are then collected and reused for other

15  surface preparation activities.

Figure 1



