3 January 2006 1 Process and System for Recycling and Resizing Abrasive

Bl ast Material Field of Invention 1 ““m\\\“\on rel ates generally to
abrasive materials used for sandbl\&“\\“\w 5 particular, it relates to a
process and a systemtherefor for ecygk&gg and resizing used Abrasive
"Blast Material (ABM to produce recycled ABM which is usedihfry2006

sandbl asting for surface preparation of structural steel. Background 10

.Sandbl asting is a comopn process that Uses abrasive materials for renpvi ng
paint, dirt, corrosion or other coatings froma variety of surfaces of

material s su@iroads agtirgy@tens ddr RtGRling laﬂdmlziﬁ%&%?aﬁh@Bﬁs@Mﬁﬂéﬁaﬂbr asive
mat eri al s have no hazardous properties. The shipbuil di ng and nmai nt enance,

transportation and bridging industries, and the mlitary are heavy users
of sandbl asting..do. Wih this many different industries using sandblasting,

5
a |large anmount o a "rt%?s"i ve blast material (ABM is therefore required.

However t hi §hsuibsagioentlaiesigeoerelds és ablagive amoariats ofed utoe daiBMstilpat I equi res
di sposal .of after sandblasting. In light of stringent st e .managenent
egul at i Sns PAHE N GRTEhBE MR sHESS S R0 e Pb T o8 S BH RaL | on,

addi ti onal MoeysehBastbetrerpl daasdom phalupanagesenABPL Wiiesdas wasd én St reans.
Used ABM can contain materials from.cleaned surfaces which inpart hazardous
characteri stsqnggl.as%‘é&ﬂ'bﬁ”g@‘fq Mepardiopef grcheddtetly renove paint from netal and
other 25 material surfaces. These netal surfaces are often coated with
paint to protect the netal surface fromdeterioration and corrosi on when
exposed to BAek&AYY onment, nost notably the marine environment. Usually,

such paijpt cHbRisiif: RAYIMINEE Blotesdhg Nis@CibrafeatatdMid fdrQthbNGg BRd, anti- 30
corrosion agent. During regul ar mai ntenance, netal surfaces are cleaned via

sandbl ast i n§irarf@PEYRIChOEET whrtEes e jat wricty pleaviacerepbimatesishit wichad in t he
removed structural steel. In most cases the cleaning abrasive materials have no hazardous
properties. The shipbuilding and maintenance, transportation and bridging industries,

and the military are heavy users of sandblasting.

With this many different industries using sandblasting, a large amount of abrasive
blast material (ABM) is therefore required. However this subsequently increases the
amount of used ABM that requires disposal of after sandblasting. In light of stringent
waste management regulations and heightened awareness of environmental
20 contamination, additional focus has been placed on the management of these waste

streams.

Used ABM can contain materials from cleaned surfaces which impart hazardous
characteristics. Sandblasting is often used to remove paint from metal and other
25 material surfaces. These metal surfaces are often coated with paint to protect the
metal surface from deterioration and corrosion when exposed to the environment,

most notably the marine environment.
Usually, such paint contains heavy metals which act as an anti-fouling and anti-

30  corrosion agent. During regular maintenance, metal surfaces are cleaned via

sandblasting and repainted which results in heavy metals contained in the removed

T



3 January 2006 2 paint contam nating the used ABM Such contam nants in

the used abrasive materials give rise to restrictions during disposal and
recycling thereof. Therefore, there is a need for determ ning disposal and
rTeuse options. 5 One such nethod is described in U S. Patent No. 4,523,988
“wherein used ABMis filtered to obtain usable reclainmed ABM.L9Qbokeuse. The
net hod hel ps to reduce the anount of lised ABM that is disposed and al so

.reduces the anount of new ABMthat is“required for sandblasting. Therefore

thi s reducegaiht@n@RStatiah (1AREAPABS | 918k cdfdantiANRY Blthe tRH SbGANQRLHANal met hod
does not allow control of the sizes of the reclained ABMwhich is usually

smal | er t haBiveKige HelgsuBNANsDeing disppw! prskteeyding dheregfz I herefarpdheredy a4i med ABM

there is a ﬂgﬁqbg&mﬁmgﬂﬁ9§§ka%n@ﬁygﬂgtggsreclalned ABM needed for
cleaning a particular surface when conpared with use of new ABM materi al

for sandbl asting. Even with the cost savings fromusing reclainmed ABM the

15 usage;of d@?é{&n n%tg WO GEEdaYin &??“ﬁa‘%&tm 04uUGE by} LYeRln LNE &ANYD! asting

process. Therefore ere IS a nee or a procéss and system for recycling
used ABM i nfigered e@ybihledlsaiﬁwrdcwlnubdab/l fig retse dhooethodfhelps e redBM ther

di s pos al V\Ihlallﬂ rO? % tﬁ'ﬁcy pOCSiedA\ﬁllgl ¢ - rg(IﬂJC hgfam% IIWOIT ﬂE\V %ém @I?alt on or
B e ht'r 6

shape to new present 1rnven i des a process and
a systen1fom1e¢0mdhmmgu&$edn@bﬂasﬁmeﬂﬁnmﬂmms&ksowmf&mdMHanused |n

sandbl asting for surface preparation of structural steel. Conventionally,
used abrasive materials are collected and disposed in landfills. 25
However ,l0t hiFEE)w@fDdrj difls keswasnal asshad dbdsenavhapwt bentaiaifndhe afizes sgdthabr asi ve

mat eri al s h 5% dncr ases A@}a tern ve option conventlonally
voed i o to reiadrERBAEES s SReE satus e BRI BB I ERErERl s are
filtered fokizeisAdk eechitha® ABSI, MR @Isiadlesd {on@EME thelathoupbrGecldied ABnanount  of
used abrasive materials that is being disposed. This option is cost
effective needed for cleaning a particular surface when compared with use of new ABM

material for sandblasting. Even with the cost savings from using reclaimed ABM, the

15 usage of recycled ABM greatly reduces productivity of the sandblasting process.

Therefore there is a need for a process and system for recycling used ABM into
recycled ABM for reducing the amount of used ABM for disposal while producing
recycled ABM which is of similar dimension or shape to new ABM.,
20
Summary
The present invention provides a process and a system for recycling used abrasive
materials which are used in sandblasting for surface preparation of structural steel.
Conventionally, used abrasive materials are collected and disposed in landfills.
25  However, this option becomes less viable when the amount of used abrasive materials

being collected increases.

An alternative option conventionally used is to reclaim used abrasive materials. Used
abrasive materials are filtered for usable abrasive materials in order to reduce the
30  amount of used abrasive materials that is being disposed. This option is cost effective
and alleviates the need for allocating space within the landfill for the used abrasive

materials.



and al | eviates the need for allocating space within the landfill for the
used abrasive materials. 3 January 2006 3 The present invention not only
recycles the used abrasive materials but al so produces recycled abrasive
materials fromthe used abrasive materials which have sim|ar
"specjfications as the new abrasive materials. 5 The processiangd2®ystem used
in the invention involves a first sieving machine for separating debris
.fromthe used abrasive mxture to obtaPn abrasive materials therefrom A
snelting furnace snelts the abrasive materials into nolten state and nol ds

the abrasive naterials in the nolten state into an abrasive bl ock, and a
rock 10 cr GBhRiesabiyeionet ey seyees e ysad abieiye SrRifsRisPUbalsq Profuss for use

in sandbl astéc?&led Bbiagile RRSGlPEbANLefust ab kY AMNESiall Ghich Hald Uplilagt es a
basi c systemt] ow di agram of the invention according to an enbodi nent of
t he i nventi epecifieatiqus gs the npyw apigsizs maisgels syst em f1 ow di agram of the
invention in Fig. 1; Fig. 3 shows a systemflow diagramof a dust and

moi sture renoval systemof Fig. 2; and 20 Fig. 4 shows a systemfl ow

di agram of Ahsetwrd Bieyiay taﬁd:llrpmlda\gqnh@ gyetvesrp dirstpiiqying @achieet &F | ed
PeSCrE P 0D <SRt NichBl SHENGRe 'ed NBrEABTe (b MBI o80T aST Ve
material rec Ing system 1S described hereinafter f recyc

resi zi ng usédreforas iAvaneBIilagst‘urlme emild the (aBBMye nwtt@atsemsocnhﬁetﬂenABMb awthl chis

used in San%bl(% He Igaswe m%H:u I% ”I] tlperm eg;gsté%gmntg an agéasN?th)cﬁqa taereo ck 33, Used

ABM from san |'ast nla I onal |
10 crusher fonges the abnaswe block lnto cnushed particles for use in sandblasting.

Brief Description of the Drawings
Fig. 1 illustrates a basic system flow diagram of the invention according to an

embodiment of the invention;

15
Fig. 2 is an extended system flow diagram of the invention in Fig. 1;
Fig. 3 shows a system flow diagram of a dust and moisture removal system of Fig. 2;
and

20

Fig. 4 shows a system flow diagram of a second sieving and packaging system of Fig.
2.

Detailed Description

25 With reference to the drawings, the invention, an abrasive material recycling system,
is described hereinafter for recycling and resizing used Abrasive Blast Material
(ABM) into recycled ABM, which is used in sandblasting for surface preparation of

structural steel.

30 Used ABM from sand blasting is usually disposed in landfills. Additionally,
conventional methods for reclaiming used ABM cannot provide reclaimed ABM with

sizes similar to new ABM which is more effective in cleaning metal surfaces.



conventional methods for reclaimng used ABM cannot provide reclai ned ABM
wth sizes simlar to new ABMwhich is nore effective in cleaning netal
surfaces. 3 January 2006 4 A process and a systemtherefor according to
the invention facilitates used ABMto be recycled for reducing the anount
“of used AMB bei ng di sposed while producing recycled ABM Whisgh:ybds Si m | ar
and conparable in size to new ABM The process and apparatus is capabl e of
.resizing recycled ABMinto any sui t abl & di mension 5 required by

sandbl ast i ng GOERAMNIQSystERthdPUbPREEinG o he 8MlehtondBd |ifalc@NkddABINE be
description of the invention is |imted hereinafter to applications

rel ated to reesled Mmgdenee ecyepunhgl aredid&P ABive diiosed Wolewerdudiags not
precl ude th?ec?&é’@WB'M)Q/h_icrhqg'smiiﬂ?ran@&ﬁ e APRL £ OB fAULes 10
simlar operating function and perfornmance for material reclamation. The

i nvention i sndeprrdtireds fapabe exft igsizidgtregycleherBMnintq eny fseitable pintsosies and a
system ther 1 al.m,ng:. used ABM I n the detail ed description
providedgheE%&ﬁ%ﬁ@&%hmg%%hgkghggﬁgtions provided in Figs. Ito 4 of the
drawings, like elements are identified 15 with |like reference nunerals.
Wth reference to Fi a. basi c, enbodi nent. of t i nvent.i on .shown in an
abr asi ve nggb W§ “Fggi@FWHgaﬁ@é#ﬁﬁ*fﬁ%q§%¥m§%hf€3P%d“§ﬂﬁ?% %@§H§9 econony
in the use oérciABRr tolapplicticosmetuedpn acdlaiodng mdsetycdige otissd ABMasThie m xt ures
102, which r.contain 20 debris and contam nants, after sandblasting of
et Al sur f abBReeriie uSbaealivRkr i Aleaseis 3y auisria PATRHAES {1 ucks
and sentiot osihhiar seept vk ifingtiph &k pek formanee fot Intangial refambtien. pl ant, the used
abrasive m xtures 102 are | oaded onto a conveyor belt system which conveys
the used abrasive mxtures 102 to a first sieving nmachine 104. The first

si eving machhoenvbRdon 8 dés@mbell OF gRaRAMaMI MPrelmBedRPhI Fo@Rsl atPRt@Rmant s from
the 25 used abrasive m xtures 102 to obtain usable abrasive materials 105.

After obt ai MIHGOTHR 1s'aisriae st ie Ihdteralird dewsptiamodpihlirgeafitat eri al s
105 are copyeyRsdt@np@URLd inPed. UnBAGE tHkQBawihBe 1iREBleketd afeliiBiAgRd 106
contains a heating element which applies high heat, preferably nore than

900C, td>St havithhika &ference numerals.

With reference to Fig 1, a basic embodiment of the invention as shown in an abrasive
material recycling system 100 for achieving satisfactory economy in the use of ABM.
[t is common practice to salvage used abrasive mixtures 102, which may contain
20 debris and contaminants, afier sandblasting of metal surfaces. The used abrasive
mixtures 102 are collected onto trucks and sent to the recycling plant for recycling.
At the plant, the used abrasive mixtures 102 are loaded onto a conveyor belt system
which conveys the used abrasive mixtures 102 to a first sieving machine 104. The
first sieving machine 104 is used for separating the debris and contaminants from the

25  used abrasive mixtures 102 to obtain usable abrasive materials 1035,

After obtaining the usable abrasive materials 105, the abrasive materials 105 are
conveyed to a smelting furnace 106. The smelting furnace 106 contains a heating
clement which applies high heat, preferably more than 900°C, to the abrasive
30  materials 105 such that impurities within the abrasive materials 105 are substantially
purged and removed and the abrasive materials 105 are melted to molten state. In the

molten state, different metals forming the abrasive materials 105 are fused together



30 materials 105 such that inpurities within the abrasive materials 105 are
substantially purged and renoved and the abrasive materials 105 are nelted
to nolten state. In the nolten state, different nmetals form ng the
‘abrasive materials 105 are fused together 3 January 2006 5 due to the high
“tenperature within the snelting furnace 106. The nelted abgagsi.ves materials
105 are then nolded into a substantially rectangular shape for casting the
nelted abrasive materials 105 into an abrasive bl ock 107. Subsequently, the

abrasive bhgct tﬂa@ﬂiélﬁteﬁbér@ﬂﬁdw}tﬁinQ@@Lm@ﬁﬁ%ﬁﬁ’nd& 108. IBBImdIRd Abfa@i¢k Crusher
machi ne 108. 5 The cool ed abrasive block 107 is sent to the rock crusher

nmachi ne 108Mgiegialy 18 @nten wmakdedtiniag nbppially restangnlainshape ferecasideohe

vi brating NQRR&S ad&iRMRAGYEd1 dsAn©oRtbRkive bREM 101, ubs@BIRSINkaphkioek 107
into the rock crusher machine 108 in which the abrasive’'block 107 is
crushed to plosdltes edrsdsdd cpalbeford & sentgo afoclicfiskerinmghine 188.nensi ons and
preferabky within a range of 1lmmto 3.8mmas required by a user. In
addition, the crushing process of the rock crusher nmachi ne 108 generates
dust parti ¢hesoolcthabraspekbleckudiias senttchihneockOBushsr mhehigf Heviconemwod ed to a

dust rennvabmrﬁ1ggb n wWhi. ¢ he dust particle

ne. . t .sh dy aws way
therefromt o obtai np'%ehgnoqﬁg%\én 'sarhf Sselc%ngdw%rﬁtr'%ﬁ?})gerpgreﬁ c?ygg 9 59™L5 The

first sievi figdmdcthe neraii®d,bldchel (Fnitkd thegrotkicnabe méthientdod he whatkther usher
| 08 forma_basic proc .and tem fl ow of tpe apr.asi teri.a
recycling 59@?%H%éﬁmgsﬁﬁahsﬁ%“§%§f°1W°+ﬁFs“B%§ Py @f%&X?I%ﬁpggﬁn%e further
ext endedo andinesnbiamced ppyferablyclithihi meange dURhmand.8nmi s g ereddyavstr. dyst em 202,
and a second @eviB% anp.ggmﬁacka i 9. stem 204 to tgﬁhgbrasivg mat eri al
recycl ing s§Ull 260 HEMEROMETR S 1% Rl AR e W BPT e Y moval
system 202 gheelds tThe rérr@sdheemasities 168 B (hétdfore dinegiteeb 4 s rbevd i r st
si eving machine while the second SIGVIR% and packagin%? system 204 filters
the crushed"B&HES £106shaND YiyclBasisHhe B1F Grivles gary itaraeom o oNali g at
| east a sizgehRehmwestd hofBve Parde®Mof rom the rock crusher nmachine 108 and
15
The first sieving machine 104, the smelting furnace 106 and the rock crusher 108
form a basic process and system flow of the abrasive material recycling system as
shown in Fig. 1. This basic system flow can be further extended and enhanced by
including a dust and moisture removal system 202, and a second sieving and
20  packaging system 204 to the abrasive material recycling system 200 as shown in Fig.
2. The dust and moisture removal system 202 cleans the abrasive materials 105
collected from the first sieving machine while the second sieving and packaging
system 204 filters the crushed particles 110 to obtain conformal particles 206 having

at least a size between lmm to 3.8mm from the rock crusher machine 108 and

25  packages the conformal particles 206 for sale.

With reference to Fig. 3, the dust and moisture removal system 202 comprises a sand
washer machine 302, a temporary storage 304 and a sand dryer machine 306. The
abrasive materials 105 obtained from the first sieving machine 104 are usually
30  covered with dust and are thus rendered unsuitable for sand blasting. Therefore, the
abrasive materials 105 are sent to the sand washer machine 302. Bulldozers are used

to transport the abrasive materials 105 from the first sieving machine 104 to the sand



25 packages the conformal particles 206 for sale. Wth reference to Fig. 3,
the dust and noi sture renoval system 202 conprises a sand washer machi ne
302, a tenporary storage 304 and a sand dryer machine 306. The abrasive
materials 105 obtained fromthe first sieving nmachine 104 are usually 30
"covered with dust and are thus rendered unsuitable for sandiklasdsng.
Therefore, the abrasive materials 105 are sent to the sand washer nachi ne
.302. Bulldozers are used to transport6the abrasive materials 105 fromthe

first sievi RasHePmhtiiee }04 1 etshR) SaNE Bach#HUBD YOS sfayct@niahe gRENi ne 302.
In the sand washer machine 302, water is sprayed onto the dust covered

abrasi ve mat@erediabragigs mptsrialsdpy fqrﬁaﬂﬁaﬁénwaésrw'rﬁgawlgﬁ {UEEPagifdes: parti cl es.

The cl eaned abrasive nmaterials 105 are then collected and stored in a
container. The 5 container is placed on a conveyer belt for transportation
to the terrp&h%ﬂ”?“'@ﬂ@la‘a@jée BoieriatyH8S asrihen epdlectpdsansk ered in heantdnaredPor ary

st orage 304 l: Th
cont algne? : gctn%{r%@e% @%\(‘Ie'ag)n arb%nlwl%brslgellafgrrﬁﬁf ffcﬁtatlgﬂoecﬁé @lrrﬁ)o 9)5st5r9 éji()ﬁ.t hee

st or age ours. te.r
abrasi ve nat’be ¢<a1tzsnem$stareé is tigsteraperaey] SIlqra@rﬁ()écfor alr@@“m hameast abrasise ve

materials 10, 108 184 & drY ”rﬁee{%Fa‘?{étrs ﬁ%@@w}?@n gtpké%%g%g&gshc%% to remove

the remai ni ng noi sture equently,
bul | dozers are enpl oyed to transport the container to a first vibrating
hopper (not ed to.the sand

br a ct.
dryer macni ALoabb et Rgalebdhal dF Susho URPE hPer Rl MR ph P B7AL ng
hopper ¢0ntnmiaeﬁmﬂwaﬁﬁmnime%wmhhasmwehmaBeﬁkﬂb&o&ﬂﬁeb@hﬂgn@&@umnéo the 15

sand dryer npachjine 306. The abrasjve mater 105 fe te is referably
To0kg por Hpabetoras wpiegef JA° ntEr RN G bBATS v ¢ oTAB sand
dryer machi ne &G@ureﬁnd‘ HIfirfiehibrati NROABeraMyt SHRWRAY. NITAE (IR ivirating Hdpperek rom i n

preparation for sent to the 20 sne|ting furnace 106. Hot air is
gener at ed wF?'WFﬁe H’e‘%QéWH* éwe'ra%ﬁ@m%e“@@ea O&reyea%'r MG A NEEEP ve

materials 1@a: vibkhihDREFERF BontloRGh&EbIRG o PARERR A rid NP 5aRIMBTEY Rto tRBE eri al s
105 separates the dust particles which C|I38 onto the abrasive materials

105  dur? ngsadelripagnriige poclsabiasive matesialsd Dnesa eqte iatieiqbly309Ke prher ef or e,

t he dust minute.

The abrasive materials 105 are conveyed to the sand dryer machine 306 to further
remove any remaining moisture therefrom in preparation for being sent to the
20  smelting furnace 106. Hot air is generated within the sand dryer machine 306 for
drying the abrasive materials 105. Furthermore, the drying process of the abrasive
materials 105 separates the dust particles which cling onto the abrasive materials 105
during the washing process in the sand washer machine 302. Therefore, the dust
removal machine 306 is attached to the sand dryer machine to remove the dust
25  particles within the sand dryer machine 306. At the discharge end of the sand dryer
machine 306, a conveyer belt system transports the abrasive materials 105 into the

smelting furnace 106.

With reference to Fig. 4, the second sieving and packaging system 204 comprises a
30  second sieving machine 402 and a packaging device 404. Crushed particles 110 of
differing sizes are generated from the rock crusher machine 108. Therefore, the

second sieving machine 402 is needed to separate the crushed particles 110 into



renmoval machine 306 is attached to the sand dryer nmachine to renove the
dust 25 particles within the sand dryer machi ne 306. At the discharge end
of the sand dryer nmachine 306, a conveyer belt systemtransports the
‘abrasive materials 105 into the snelting furnace 106. Wth reference to
"Fig.. 4, the second sieving and packagi ng system 204 conpri $@sud20080 second
si eving machi ne 402 and a packagi ng de\éi ce 404. Crushed particles 110 of
.differing sizes are generated fromthe ‘rock crusher machine 108. Therefore,
the Seco”dcéﬂ@r’rﬂa‘ﬂﬁanHagm%eanﬂan-b@nf@r‘ﬁ%@BQt én@s @@ms@ﬁﬁ THRGof-LoTH&e particl es
110 into 3 January 2006 7 conformal particles and non-conf or nal

particl es (A¥ticlEhowngh aWWé1aH@fnﬂ1é'bHFdﬁﬂmlled Sﬁarsm%ﬁ@slon wrifRrpbly Pethémal | er t han
the require t f to 3.8nm
For effecti votsandbogt RERLer PraR: Shaml it Wb o ARl o Rt o the
snel ting fubtkde thioandliorg evonsf toe réconstivaiddo bhaak ontenesthesabesivadloge bl ock 5
107. Ovetsi r r LRl m"nare
50 sent BAA TS R PSap e AU G ST TRl (o FBAR bgo AT

pi eces whi chadki to thheockr @gshicr 08 §mlzleea§<ptg:ddwrcatto emalIeTh:eeodusxﬁmhefﬁtot‘hal machl ne
is also attached, t.o t he.secon gvin ne. 402 for, S xtraction

si nce dust qu'?d leesg?lgcag Ry drhgrqgra e%’a(ﬁra?“ne SRS atstactah\‘?lggogﬁ]ﬁg%cé)ggs 10 The
conformal paieting heshiz®802afoe dpmeit&rcablh yinou duli psartﬁdiﬁ aregled pedralaindutiog 3. 8mm
range and @re trans orted onto a conveyer belt systemand sent to the
packagi ng deVite &4 CeSS‘I'he packagi ng devi ce 404 segregates the confor nal
particlegs 206 into portions for packing. The recycling process using the

abrasive material_, recyclin ystemis then 15 re dafte t hese

Gont or mal | pant Pl werepesleS2 0 PERIF Y e D FRABIre | TGO T ARF n

col lected f@ﬁd 518 EYRpoAGH onlBlh SohvRY& RS Y tdnhaTdakmie tigrRatdghghrlips 4640 reduce
the anmount of new ABMthat is acquired while recycl |619g used ABM.i nto

recycl ed ABWI® RaskeRige SeHrs 4P+ ssoresatsp dis W@%{tﬁabﬂara%le%% JREMPOTSIENY [t he
foregoi ng MGl BhcRtQRERS pRRs AsitY MeeiBrdsfe MARGHE kdcHEiRNGstb@SE BeRg used

15  repeated after these conformal particles 206 are used during the sandblasting and
again collected for recycling. This invention therefore greatly helps to reduce the
amount of new ABM that is acquired while recycling used ABM into recycled ABM

having similar size specification as new ABM,

20 In the foregoing manner, a process and a system for recycling and resizing used
Abrasive Blast Material (ABM) to produce recycled ABM, which is used in
sandblasting process for surface preparation of structural steel is disclosed. While a
particular embodiment of the invention has been herein described, it becomes
apparent to one skilled in the art in view of this disclosure that numerous changes

25 and/or modification can be made without departing from the scope and spirit of the

invention.



Abrasi ve Blast Material (ABM to produce recycled ABM which is used in
sandbl asti ng process for surface preparation of structural steel is
di sclosed. Wiile a particular enbodi ment of the invention has been herein
‘described, it beconmes apparent to one skilled in the art in view of this
“di sclosure that nunerous changes 25 and/or nodification caniheypmse w thout
departing fromthe scope and spirit of ;the invention. 3 January 2006 8
.Clains 1. A systemfor recycling used abr asi ve materials, conprising: a
first sieviggipggchine for separating debris from used abrasive mxture for
5obt ai ni ng abrasive materials therefrom a snelting furnace for snelting
the abrasive materials into nolten state and for nol ding the abrasive
materials in theA@pété.%ﬁ&@mg REPai RIRASINE cOhPRng: @and a crusher for
forging the abrasi ve bl ock into crushed particles, whierein smelting the
abrasive materi a §irsglssingrivdchine yforr senepidne dappaiont pssd PORE afiKigr fop. The
system asg 'B\)tﬁi'nﬂ{g%ﬂnsuvfe%{{atehﬁfs QY St Ng: a dust and noi sture renoval
system for cleaning the abrasive materials. 153.The systemas in claim 2,
the dust and noissueleng Bnpealor sysitiegihk abtabiee meenpls inge mgiten siatparchier f or
subst anti al 109, i r rials. 4. The
system as |h%l'@?ﬁ?é@g?ﬂga%ﬁﬁéggHgégﬁné Q%%nggﬁggggﬁk%§¥gﬁé urther 20
conprising: a samdudmyénf@gh@SM&ﬁMﬂnemakkynmemdmdmgﬂmbssture fromthe
abrasive materia
second i evi ng migRemIin SR, FR e sl Sttt R & BB SR 25
particl as cartettoni.ng conf or nal and non-conformal particles, and the second
sieving machine for separating the non-conformal particles fromthe
conformal particles

2, The system as in claim 1, further comprising:

a dust and moisture removal system for cleaning the abrasive materials.

15 3. The system as in claim 2, the dust and moisture removal system further
comprising:

a washer for substantially removing dust particles from the abrasive materials.

4. The system as in claim 2, the dust and moisture removal system further
20 comprising:

a sand dryer for substantially removing moisture from the abrasive materials.

5. The system as in claim 1, further comprising:
a second sieving machine for sieving the crushed particles, the crushed
25  particles containing conformal and non-conformal particles, and the second sieving
machine for separating the non-conformal particles from the conformal particles

contained therein.

6. The system as in claim 5, the second sieving machine for filtering out

30  conformal particles having dimensions within a range of Imm to 3.8mm.



containéd therein. 6. The systemas in claim5, the second sieving machine
for filtering out 30 conformal particles having dinmensions within a range
of 1 mmto 3.8nm 3 .January 2006 9 7. The systemas in claimb5, further
‘conprising: a packagi ng device for packing the conformal particles for
"sale. 8. A process for recycling used abrasive nmaterials comphlsiong Steps
of. 5 (a) separating the used abrasive m xture into debris and abrasive
.materials, the abrasive naterials con8r|5|ng a plurality of metallic

materials, ¢b) fﬂﬁlspgemtag:..mlymaj |fa,y]epéonﬁpatsa,él ic materials of the abrasive
materials into an abrasive bl ock c) breaki ng down the abrasive bl ock

into crushed par%W%F@@“ﬁﬁVWﬁ&“ @“@%%%P%H?”%N ?ﬂﬁe%$@81?led size. 9. The
process defined in claim8, the step of separating the used abrasive

m xture into debris and abrasive materials conprising the step of, washing
of the abra8ive hﬂﬂ@ﬁ%éb@f%@hnsuﬁé?hﬁwv%mﬁwﬂﬂé%ﬁmwﬁg%dﬁ@ﬁObart|cles 15

generategd duri ggﬁ he sgﬁagé@g@ghﬁﬁ&gg9§r§snver]n&nﬁe ﬁl'toed/elbngal gﬁ m%chal :I'he

process defi ne claim step of separating t rasive
m xture into debris ahﬂjamaﬁn\asmielaﬂmoe‘mnlalhsali)ljuréﬂh)eﬁfln@ﬁlﬂ)mnwwngt he step of,

reducing the noi “rﬁuQ&%%@ﬁ#ﬁgﬁf%k% mQﬁtﬁﬁ&ﬂhémﬁ é?&géﬁfﬁé@ih?ﬂﬂ*he debri s

from 20 the used’ abras rocess I'n claimS§,
further conprising theab&@pebhpkfllterlng the crushed particles to obtain

conformal partic ayi i zes, betwe e 25 12.
The process defi(]r%gd Iq)lj]ea(l:( g dow! tE\_e abrasty el?lgc(::l% ”ﬂrgl csrlq%he% %arﬁé?%s h§v g

packagi ng the conf0rnmbﬁmﬁhﬂjmkm£dhﬂsﬁt filterlng the crushed partlcles.

9. The process defined in claim 8, the step of separating the used abrasive
mixture into debris and abrasive materials comprising the step of,
washing of the abrasive materials for substantially removing dust particles

5  generated during the sieving process in the sieving machine.

10.  The process defined in claim 8, the step of separating the used abrasive
mixture into debris and abrasive materials further comprising the step of,
reducing the moisture of the abrasive materials after separating the debris from

20  the used abrasive mixture,

11.  The process defined in claim 8, further comprising the step of,
filtering the crushed particles to obtain conformal particles having sizes
between a range of Imm to 3.8mm
25
12. The process defined in claim 11, further comprising the step of,

packaging the conformal particles after filtering the crushed particles.



