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1 A WASTEWATER TREATMENT SYSTEM FIELD OF THE

INVENTION The present invention relates to wastewater treatment

system and 5 more particularly the present invention relates to a

wastewater treatment system or treating wastewater at a construction

site. BACKGROUND OF THE INVENTIGQN There have been concerns

about wastewater issues in construction 10 site as in how to reduce the

costs in treating wastewater to a level which could be declared

satisfactory and acéeVAsd EWATER XRBATNHENIBXSidEMhas been
introduced to treat wastewater from construction site. In a Singapore

Patent Application No. 15 200103323-3, an independent treatment

system for treating wastewater from a construction site was introduced.
Tﬁwmhemical coagulation technology. As the

entire structure for this system is made of metal, it is heavy and therefore
difficult tbMarkRIeS|Rd iBnRHeNT AR rtartwRstgnater degatment system and
automation functions to operate the system. Thus, costs, 20 maintenance
afere Rsigdethe HiRoRTEESAURYADLS aieIRtest (BrnRelrRicmatesdreatment
In addition, this prior art comprises of a reaction tank, which is operated

by WSHRBIS HEAHEIMAB IEVERT Bl R ERURIMFEIN 888t and weight of the

system. 2

BACKGROUND OF THE INVENTION

There have been concerns about wastewater issues in construction
site as in how to reduce the costs in treating wastewater to a level which could

be declared satisfactory and acceptable.

Due to that one such technology has been introduced to treat
wastewater from construction site. In a Singapore Patent Application No.
200103323-3, an independent treatment system for treating wastewater from
a construction site was introduced. This system mainly involves chemical
coagulation technology. As the entire structure for this system is made of
metal, it is heavy and therefore difficult to handle and relocate. This prior art
integrates several automation functions to operate the system. Thus, costs,
maintenance and reliability of the automation functions can be of concern to
the users. In addition, this prior art comprises of a reaction tank, which is
operated by a motor means, may add on to the equipment cost and weight of

the system.
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Any discussion of documents, devices, acts or knowledge in this

specification is included to explain the context of the invention. It should

not be taken as an admission that any of the material forms a part of the

prior art base or the common general knowledge in the relevant art in
Singapore or 5 elsewhere on or before the priority date of the disclosure

and claims herein. All statements as to the date or representation as to

the contents of these documents is based on the information available to

the applicabit difFdetiemda®f cepstifNEhy dRIifisSioRels tethkromesgrs this
of the dates or contents of these documents. 10 Therefore, its an
oBRRENIEHIANdpackIfERErtvpIaNAAgcen iR ebireiny@ftinanylt should not
potential users by reducing or eliminating the said characteristics of the

pR6r takasy ste ANaAdrSHIRB et anyedl Birw@iateriatéating aaaewhde prior art
from construction sites in a more adaptable, cost effective 15 and easy to
oﬁé%e%iﬁﬁiéﬁmm@%@@w&hléﬂ%‘ﬂf@@% ipf the {)‘P@@ﬂt iAlleltiSingapore or
introduce a system, with easy monitoring of sludge level within the _
sRReWharR Qosibefar] BehREGFEN RS RREEsHiPSIRS WkeANKbEIAITS: herein.
SUMMARY OF THE INVENTION 20 The present invention relates to a
waliSiFePeisiAR PSR ARIRIREH CRbRRGNBUSY ASifRyth@ faBtents of these
structure with a reaction tank, a sedimentation tank and a bottom tank
heQsEIeRiIR PAse I (iR RIAkMAHesy avalrRls fo ieraRDisrsbaasdoes not

apart flat plates vertically positioned therein. The
constitute any admission as to the correctness of the dates or contents of

these documents.

Therefore, its an objective of the present invention to address the
concerns of many potential users by reducing or eliminating the said
characteristics of the prior art system and to introduce a new system of
treating wastewater from construction sites in a more adaptable, cost effective
and easy to operate situation. It is also another objective of the present
invention to introduce a system, with easy monitoring of sludge level within

the system, and with size and configuration for easy storage when not in use.

SUMMARY OF THE INVENTION

The present invention relates to a wastewater treatment system, which
comprises of a single whole structure with a reaction tank, a sedimentation
tank and a bottom tank housed therein. The reaction tank further includes a
plurality of spaced apart flat plates vertically positioned therein. The

sedimentation tank further includes a particle retaining means to enhance the
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sedimentation tank further includes a particle retaining means to enhance

the 3 sedimentation process and at least two collection channels to

collect the treated wastewater. The bottom tank according to the present
invention includes a sludge collection chamber to collect the sludge from

the wastewater and thereafter dischargigg the sludge. The wastewater is

5 introduced into the reaction tank in a controlled speed via an inlet pipe

and wherein the wastewater will flow from the reaction tank into the
SEEHBRRIAIRNRIOBSSEs 8fh PbIRAS thWR Faierlipg Hrappebmitmellect the
slowly to allow the sludge to settle at the bottom of the bottom tank and _
intt@ﬁﬁédsluﬁﬁ%ﬂ&rtioﬁhéhm%@m TiRE ke AR a e itigtePIEREM N vention
the particle retaining means in 10 which other particles would be retained

aitFudesBwslydaaPIRRtiono HRARSK itfo SRlleslieti®n YHEERel§om the

and thereafter by gravitational means flow out of the wastewater .
tréapRWeiSAstERdnthaieafiamAechim@infortifo aludater thAR tgvgstewater is
reused and wherein the process is repeated each time wastewater is to_
béntrestethétanthesreReting e dhecsRNHG tBdhePsrRE &R iADRRINPiPe and
are positioned spaced apart creating chambers in which the wastewater

wohierabwie avaiawaiepvdhdew e manRdrardondank iRiopiatgeqimaentation

flat plates are provided therein to lengthen the flow path thereto to
miakine ﬁ%d&‘ﬁ!&t\’cﬁﬁ%W@i@é@@%@f?&'&%é%@@&%F%e‘i@M& to allow the

sedimentation tank. A pre- . .
sludge to settle at the bottom of the bottom tank and into the sludge collection

chamber. The remaining wastewater will flood the particle retaining means in
which other particles would be retained and thus allowing treated water to
overflow into the collection channels and thereafter by gravitational means
flow out of the wastewater treatment system into the drainage system or into a
water tank to be reused and wherein the process is repeated each time

wastewater is to be treated therein.

The flat plates according to the present invention are positioned
spaced apart creating chambers in which the wastewater would flow in a
vertical up and down manner around the flat plates. The flat plates are
provided therein to lengthen the flow path thereto to maximize flocculation
process before the wastewater enters the sedimentation tank. A pre-
determined amount of chemical is introduced into the inlet pipe to ensure that
the chemical is thoroughly mixed with the incoming wastewater supply before

the wastewater supply in introduced into the reaction tank. Further to this a
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determined amount of chemical is introduced into the inlet pipe to ensure
that the chemical is thoroughly mixed with the incoming wastewater
supply before the wastewater supply in introduced into the reaction tank.
Further to this a 4 built in static mixer is provided in the inlet pipe to
further enhance the chemical reaction. A diversion plate is provided
immediately at one end of the 5 sedimentation tank and the purpose is to
divert the incoming wastewater from the reaction tank into the bottom

tawll“rﬁe patielaneRinifghirRdAedn ihdhe difthtiiien tankiehehiiiapce the

lurality of sludge tubes inclined angularly forming a reversed slanting
1@ ralsgereastiBeNcriss-cross structure with the adjoining tubes and
wherein said sludge tubes are stacked together into blocks in a rigid
manner. The inclined sludge tubes are provided to capture or retain any
flocculated particles which did not settle at the bottom tank due to up

flowing rotidN&SEiAB mﬂ@ﬁ@\Nd&rPW@%st@Wﬁ%jﬂ@f@}Mn@froﬁmﬁwe%d of the

tubes is referred as treated water and is 15 thereafter overflowed into the
coRsbmantatiomiaskiand She MR isiasivakdp dtegangnuasiawater from

tank of the present invention is a tapered structure with one end
cdhpEeRdian ddls iRt RiiPARYNd the other end connected to the

20 sludge collection chamber. Heavier material is collected at the tapered
portion of the bottom tank as the bottom tank is filled with the wastewater.

The particle retaining means in the sedimentation tank comprises of a
plurality of sludge tubes inclined angularly forming a reversed slanting
arrangement of criss-cross structure with the adjoining tubes and wherein said
sludge tubes are stacked together into blocks in a rigid manner. The inclined
sludge tubes are provided to capture or retain any flocculated particles which
did not settle at the bottom tank due to up flowing motion of the wastewater.
The wastewater flowing from the said tubes is referred as treated water and is
thereafter overflowed into the collection channels via a plurality of V' shape

like openings.

The bottom tank of the present invention is a tapered structure with one
end connected to the sedimentation tank and the other end connected to the
sludge collection chamber. Heavier material is collected at the tapered portion

of the bottom tank as the bottom tank is filled with the wastewater.

The sludge collection chamber comprises of a viewing portion and a

sludge exit portion and wherein the viewing portion is provided to monitor the
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The sludge collection chamber comprises of a viewing portion and a

sludge exit portion and wherein the viewing portion is provided to monitor

the 5 amount of sludge collected therein while the sludge exit portion is
provided to discharge the collected sludge. The sludge in the sludge

collection chamber can be discharged mganually or mechanically.

Optionally a centrifugal pump could be provided at the sludge exit portion

to assist in the removal of sludge 5 if the sludge is unable to be
direrurgkafifjugacicalasdethareimmd da e skislee wort aeiHMeisigrovided to
positioned in an angular position to further enhance the gravitational
efEhargRd paleatPetosystae akiaaiiy for alpriiemichamber
10 operates mainly of gravitational means. Other aspects and preferred
aspechearisghriessdmathalpifittardianierily o Qrifanallin aheentrifugal pump
appended claims, forming a part of the description of the invention. 15

FGRUI, ’é@d{ﬁ'@‘df’ﬁﬂrﬂﬁcﬁlﬂli%%@ﬁd&%’ﬁ'ﬂw@rﬁﬁi%m Keegemoval of sludge

apparent from the detailed description given hereinafter. However, it
stothle HEdaRIETsHIGR I AOtRE Aisanerasss BpatyHRtcsR dRaiGani e sludge
while indicating preferred embodiments of the invention, are given by way

offobamtion ARGy, i8iResiiansddtRanges WAL RASHIABAGHKE AR RNRNCE the

spirit and scope of the invention will become apparent to those skilled in

tHrayitatipnal effect.

A wastewater treatment system according to the present invention

operates mainly of gravitational means.

Other aspects and preferred aspects are disclosed in the specification
and / or defined in the appended claims, forming a part of the description of

the invention.

Further scope of applicability of the present invention will become
apparent from the detailed description given hereinafter. However, it should
be understood that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in the art from

this detailed description.
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this detailed description. 6 BRIEF DESCRIPTION OF THE FIGURES
Further disclosure, objects, advantages and aspects of the present
application may be better understood by those skilled in the relevant art by
reference to the following description of preferred embodiments taken in 5
conjunction with the accompanying drawgngs, which are given by way of
illustration only, and thus are not limitative of the present invention, and in

invention as 10 shown in Figure 1; Figure 3 shows an exploded side
cross-seCHAREN vEREIATSor@bieststhaprariasaapventoAasreskowh the present
Figure 2; Figure 4 shows a perspective view of a particle retaining means
uSEPlIFRHRN pRA RAarReREb KPS ISR BYsHRe aFtdliker Ndheofeivant art by
particle retaining means as shown in Figure 4 with the direction of water .
fléﬁfﬁ\r@ﬂ‘f@retfb;%gﬁd fielipng sARSHIRHsefsBratHERdictnbodiBsiggdaken in
tubes in the particle retaining means according to the present invention.

26 PLNLHIDWIES BRI FERONIRADYIRGE EEREIONNHR Sigs¢iyen by way of

invention is particularly developed to introduce a systemto . .
illustration only, and thus are not limitative of the present invention, and in

which:

Figure 1 shows a perspective view of the present invention in general;

Figure 2 shows a side cross-sectional view of the present invention as
shown in Figure 1;

Figure 3 shows an exploded side cross-sectional view of a portion of
the present invention as shown in Figure 2;

Figure 4 shows a perspective view of a particle retaining means used
in the present invention;

Figure 5 shows another view of the particle retaining means as shown
in Figure 4 with the direction of water flowing thereto; and

Figure 6 shows a cross-sectional view of the sludge tubes in the

particle retaining means according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is particularly developed to introduce a system to
treat wastewater at construction sites. The present invention utilizes effective
and practical configurations, setup and low amount of chemical agents to

enhance sedimentation, which would save the cost of operating the system
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treat wastewater at construction sites. The present invention utilizes

effective and practical configurations, setup and low amount of chemical
agents to enhance sedimentation, which would save the cost of operating

the system 7 and to ensure that the maintenance aspect is kept at

minimum. The present invention is alsoesigned to be able to treat both

high volume of wastewater and highly turbid wastewater, at the same

time. This configuration significantly reduces the suspended solid content
ofitd INRRSHERhAtHES IESHENIBAE AFBS S sigd Btomipikum. The present
independently and without disruption to the construction work site. The

plBYERtIMVEN A6 ARTIBNEHLRILS AR T tiBBlibRith higbreplineatwastewater
the accompanied Figures 1 and 2. 10 The present invention comprises of
afRAfia¥dyRIM Varipyateentd theasAmealineretbitetral aarREO gignificantly
tanks could be further categorized into a reaction tank (10), a

sEBAHERRIShesRENIS GaalishremteRir the Wesivaiehd heteeesittiention

present invention is actually a one single structure in whole. 15 The _
réaciiRPIGRRR (tPoyvRrhdarangirityrifdariRapt difkerimfaréhq prnstruction
base (16) and four upstanding sidewalls (18). At one of the upstanding
siWeefitas), an opening is provided (not illustrated) into which an inlet

pipe (20) is mounted thereto. This inlet pipe (20) is provided to allow the

The present invention will now be described in detail with reference

made to the accompanied Figures 1 and 2.

The present invention comprises of at least three main compartments,
each mainly referred as tanks. Said tanks could be further categorized into a
reaction tank (10), a sedimentation tank (12) and bottom tank (14). It should

be noted that the present invention is actually a one single structure in whole.

The reaction tank (10) is basically a rectangular shaped like structure
with a base (16) and four upstanding sidewalls (18). At one of the upstanding
sidewall (18), an opening is provided (not illustrated) into which an inlet pipe
(20) is mounted thereto. This inlet pipe (20) is provided to allow the
wastewater from an external source to be introduced into the reaction tank
(10). It should be noticed that the inlet pipe (20) is position at the top portion of

the said sidewall (18), Figure 1.
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20 wastewater from an external source to be introduced into the reaction
tank (10). It should be noticed that the inlet pipe (20) is position at the top
portion of the said sidewall (18), Figure 1. 8 Further to this, the reaction
tank (10) also includes a plurality of flat plates (22), which are generally
rectangular shaped like plates. Each flatgplate (22) has been designed in
such a manner that the length of the longer edges of the flat plate (22) is
marginally shorter than the internal width of the reaction 5 tank (10@This
configur&tiGHer e g pthee ([22gien daskirehaplsReinehedpst Siakaalipp)of flat
are mounted inside the reaction tank (10), the shorter edges of the flat

plRiRie$ 2R3 owRIGR 30 gRRer &l XHe clasgiassined klts @ejen £ach flat plate

watertight manner. Each flat plate (22) is positioned spaced apart from the
afigrodimsIResatdeioned tﬂeSHFébérmﬁN%ﬁ'tiH??&ﬁh@aEﬂﬂ%@ g laRger edges
(22) 10 are provided therein. However the number of flat plates (22) could
v&&%ﬂ@?@@Qé?r%hlﬁr@\@FmW@ﬂ&?b%@ @?)@%Wﬁblﬂ’r’ﬁé’?ﬂ g-Feaction
a manner that one flat plate (22) is mounted in such that the upper edge

of 3Rk (49 bidtais ooy igHriRlRy Qfitharatiplrie édde wHlisesuEr Homt tahrn the flat
(20). In other words, the bottom of the flat plate %22 is spaced apart from

tHR M8 220 PrRBAIETed Mgl e srarirn 8k PE[%&%%"E‘%IC%%%% of the
the bottom of the flat plate (22) is mounted onto the base (16) and the .
ufpbrRiatRs of4ke FauitatePPidnigshded Bisan PSRN HRL e walk 618) in a
the reaction tank (10), Figure 2. This configuration is repeated along the
IeW@fﬁ’BﬂmerF@éﬁﬁfn gﬁgb({l@)t’ ate (22) 1s positioned spaced apart from the

adjacent flat plate (22). In the present invention at least three flat plates (22)
are provided therein. However the number of flat plates (22) could vary
according to requirements. The flat plates (22) are mounted in such a manner
that one flat plate (22) is mounted in such that the upper edge of the flat plate
(22) is flushed with the upper edge of the reaction tank (10). In other words,
the bottom of the flat plate (22) is spaced apart from the base (16). Another
adjacent flat plate (22) is mounted as such that the bottom of the flat plate
(22) is mounted onto the base (16) and the upper edge of the flat plate (22) is
spaced apart from the upper edge of the reaction tank (10), Figure 2. This
configuration is repeated along the length of the reaction tank (10), thus
creating a plurality of chamber like configuration with vertically mounted flat
plates (22). This is ensure, that the flow path of wastewater flowing through
the reaction tank (10) is lengthen to allow maximum effect of flocculation

during operation.
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creating a plurality of chamber like configuration with vertically mounted

flat 20 plates (22). This is ensure, that the flow path of wastewater flowing
through the reaction tank (10) is lengthen to allow maximum effect of
flocculation during operation. 9 The sedimentation tank (12) according to

the present invention has the similar shape likewise the reaction tank (10).
Further to this, said sedimentation tank (12) is configured and designed in

such that it is mounted to the bottom tank (14) in a tight manner. A

diversior! PRagegdimertaiendanks(hdraperrdiiasiediirertassntiinmeptonakas the
shown in Figures 2 and 3. The said diversion plate (24) is designed in _
sSERIHARE BHARR htikeiSshotes tiegdidbidrnst thtRedEiRaliottatis, said
(12) and is positioned spaced apart from one edge of the sedimentation
ta?ﬁ@(mnﬁﬁ'ﬁﬁélafﬁ(tmg)t%%ﬂi%ﬁfbﬁ&ﬁ’ BeRigNey i sdeHtbRidbiseunted
a particle retaining means (26). This particle 10 retaining means (26) is .
dé%iﬁh%@%t%]/éaﬁ‘blhﬁ)it%ﬁiH@hﬁéH%]D&@eAu@é@rﬁRﬂ/iE@@ﬁr( I!ﬁé?i’t?v'ded
of blocks (28), Figures 4 and 5. Each block (28) is further configured to .
hévRraipdil Bresskdiseniaianaiank bt eopB IRl WERotmARkGo The said
allow water to freely flow thereto. This configuration further allows the

wabe? iR tPo ke D StesIaNRAiBh BrehetBRiciSs (D8l therfssagNds to the
portion of the blocks (28). Said blocks (28) are supported by convention

rafiebF of the sedimeniation dank (['2) and iscperiHonse prarrdsppart from one

securing said blocks (282, would not be described further. The block (28)
c&gsiOhihe sedimentation tank (12). Further to this, the sedimentation tank

(12) is also provided with a particle retaining means (26). This particle
retaining means (26) is designed to have a plurality of inclined sludge tubes
provided in a plurality of blocks (28), Figures 4 and 5. Each block (28) is
further configured to have a pair of solid sidewalls and a pair of open top and
bottom end to allow water to freely flow thereto. This configuration further
allows the water to travel from the bottom portion of the blocks (28) to the top
portion of the blocks (28). Said blocks (28) are supported by convention
manner in the sedimentation tank (12) and therefore the means of securing
said blocks (28) would not be described further. The block (28) consists of
multiple sludge tubes inclined angularly, which form a reversed slanting
arrangement of ‘criss-cross’ structure with the adjoining tubes, Figures 5 and
6. This configuration is effective in catching any suspended solids or particles
that are not easily precipitated. With these features, the processed water is of
high quality with minimum usage of chemical agent. The blocks (28) are

preferably made of materials that are strong enough to bear a weight of over
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multiple sludge tubes inclined angularly, which form a reversed slanting
arrangement of 'criss-cross' structure with the adjoining tubes, Figures 5
and 20 6. This configuration is effective in catching any suspended solids
or particles that are not easily precipitated. With these features, the
processed water is of high quality with ggnimum usage of chemical agent.
The blocks (28) are preferably made of materials that are strong enough
to bear a weight of over 10 500kg. Because there is no frame support of
aRP e, asass esnderie trrmasiprsrhvatamokindeitvst@asyrtacabserve
Referring again to Figures 2 and 3, at least two collection channels (30) 5
atBFHABHS Vet oL IR Watahe Wfdsks (28). The collection channels
(30) are designed and configured in such a manner that it includes a
plurality of 'V' shaped like weirs or openings. Said 'V' weirs are provided
to allow water flowing from the blocks (28) to flow into the collection

channel&eSeTTid agrircierEIgYrRS 38 Mdtiragtdmagelseion dannels (30)

water tanks for reuse. 10 The bottom tank (14) as mentioned earlier is
RN TIQ GARS 198 BBROIOP STaRECsE AhiBRtAtBRK@NRE L 2] NSakPlREiiRA channels

tank (14) is preferably designed to have one tapered end to promote .
gldfiAisnaseigaacbArsranfiasfeddetieh anarrinerbabibdretypstigrPurality
of the said bottom tank (14) is connected to a 15 sludge collection

cRAnbenegd ke WaHgOEaRSAIBA: ReRitheY (¢ MAlRIBEYIdRe/ihgllow water

partion (34) at one of its terminal end portion and a sludge exit port
flowing from the blocks (28) to flow into the collection channels (30) and

thereafter is released into the drainage system or water tanks for reuse.

The bottom tank (14) as mentioned earlier is mounted onto the bottom
of the sedimentation tank (12). Said bottom tank (14) is preferably designed to
have one tapered end to promote gravitational effect onto the waste collected
therein. The tapered portion of the said bottom tank (14) is connected to a
sludge collection chamber (32). The sludge collection chamber (32) includes a
viewing portion (34) at one of its terminal end portion and a sludge exit port
(36) on the other terminal end portion. The viewing portion (34) is provided
with a double-layer safety clear panel covering to monitor the amount of
sludge collected in the sludge collection chamber (32). In should be noted that
the sludge collection chamber (32) is positioned in such a manner that the
viewing portion (34) is positioned higher than the exit portion (36) in relation to
the ground to promote gravitational effect onto the sludge inside the sludge
collection chamber (32) when the sludge is released via the exit portion (36).

Optionally, a centrifugal pump (38) (not illustrated) could be provided at the
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(36) on the other terminal end portion. The viewing portion (34) is provided

with a double-layer safety clear panel covering to monitor the amount of

sludge collected in the sludge collection chamber (32). In should be noted

that 20 the sludge collection chamber (32) is positioned in such a manner

that the viewing portion (34) is positionad higher than the exit portion (36)

in relation to the ground to promote gravitational effect onto the sludge

inside the sludge collection chamber (32) when the sludge is released via
tHRXExpopbpiotPEIan capadhalsiudge eraiaepdamtinds tadisidiscagiged using
could be provided at the 11 exit portion (36) in case the sludge becomes

T BRI DEEharqid CRMETUSIRVRE TN &P FaricP SirIaliARRIALR Y USing

(38) is preferably operated by using electrical supply. 5 Now the working
nRIERHHIShSEPRE present invention and other features not described

earlier would be described in detail. Optionally, wastewater from the
construction site will be collected from individual discharge points via pipe
works to a preliminary sedimentation pit 10 for temporary storage and
prelimind¥)eritaner iesvyesharismcriadh@anareffnmity anticstcand  other

Then, a submersible pump is utilized to pump the wastewater into the
pleséfiep e GrPRLSAIEpWe {EbhaCaRsTiasE MR lthat a

pre-determined amount of chemical is introduced into the inlet pipe (20)
before the wastewater is diverted into the reaction tank (10). The purpose

of 15 doing so is to ensure that the chemical is evenly distributed onto the
Optionally, wastewater from the construction site will be collected from

individual discharge points via pipe works to a preliminary sedimentation pit
for temporary storage and preliminary removal of heavy matters such as
sand, grit, mud and etc. Then, a submersible pump is utilized to pump the
wastewater into the present invention via the inlet pipe (20). It should be noted
that a pre-determined amount of chemical is introduced into the inlet pipe (20)
before the wastewater is diverted into the reaction tank (10). The purpose of
doing so is to ensure that the chemical is evenly distributed onto the
wastewater and this process is further enhanced by a built in static mixer (40)
(not illustrated), which is provided in the inlet pipe (20). The flow of the
wastewater traveling in the inlet pipe (20) into the reaction tank (10) is

controlled at a pre-determined speed at the wastewater source.

The wastewater in the reaction tank (10) will then flow in a vertical up
and down manner, around the plurality of flat plates (22). This process will
ensure thorough mixture of the chemical with the wastewater and promote

flocculation of any suspended solids or matters. The wastewater will then flow
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wastewater and this process is further enhanced by a built in static mixer
(40) (not illustrated), which is provided in the inlet pipe (20). The flow of
the wastewater traveling in the inlet pipe (20) into the reaction tank (10) is
controlled at a pre-determined speed at the wastewater source. 20 The
wastewater in the reaction tank (10) willfthen flow in a vertical up and
down manner, around the plurality of flat plates (22). This process will
ensure thorough mixture of the chemical with the wastewater and promote

flieleuthgcieeinaytatiopdaakd toliasdimmeadiateindivriesatertmiaatiam tank

flow 12 into the sedimentation tank (12) and immediately diverted into the
béitbin Ranikheadivprieririadn(gibke (R4 fhis tRECERSSesIaRviRfeParticles in
particles in wastewater will settle in the bottom tank (14) as sludge. As
theassiawriearnill(gaitie Being rRdomttaRkditdlaer Stddevef\sfthe bottom tank
wastewater will increase and 5 thereafter flow through the blocks (28). As

tHd Paistbring fiisanifongsimuatabclte iayelighwppiaales WHldRarRase and
not settle in the bottom tank (14) would be trapped and captured in the
bibaesqisy druHuiesore Eesblatsthedrabe g asiavairtnawsdssmieh the
free of suspended particles. The already treated wastewater now referred
ablpaksr B EeiRerariie eretyadichnRd epliisnaidadaiiahiank (14) would
shaped openings and thereafter discharged into the drainage system or

ins WERBPRhICAdheagtE o {Re DB dBLRBelRG LA dBarPIRESsIGAGHNNg the

collection chamber (32), , ,
wastewater is as much as possible free of suspended particles. The already

treated wastewater now referred as water is overflowed into the collection
channels (30) via the "V’ shaped openings and thereafter discharged into the

drainage system or into water tank at the site.

As the sludge is being collected in the sludge collection chamber (32),
the amount of the said sludge could be viewed via the viewing portion (34)
and when required the sludge could be discharged via the sludge exit portion
(36) via gravitational force. If the visual observation shows that the sludge is
too thick to be discharged by gravitational means, then the centrifugal pump
(38) could be activated to assist the discharging of the sludge effectively. The
optional centrifugal pump (38) is just an additional assistant provided to the
present invention and is only used when is required. The discharge of sludge
could be done manually or mechanically, according to the user’s

requirements.
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the amount of the said sludge could be viewed via the viewing portion (34)

15 and when required the sludge could be discharged via the sludge exit
portion (36) via gravitational force. If the visual observation shows that the
sludge is too thick to be discharged by gravitational means, then the

centrifugal pump (38) could be activategido assist the discharging of the

sludge effectively. The optional centrifugal pump (38) is just an additional
assistant provided to the 20 present invention and is only used when is
required I MBeadi¥antage &f dbegeressint ipseianiaibalythgre are no moving
mechanically, according to the user's requirements. 13 The advantage of
trRapedmiventisl rRarhahie actiombig(paitionibe thechnsgingmoint at
at the reaction tank (10) to the discharging point at the sludge exit portion

(36% AlUsigR e85 sRAEIARN (S MNIRSERILST FiARING el dosvarse of
supplied. Only in any case wherein necessary or 5 requested, a motor
pOWBEHHiR&I PoweierRMiese feabtidh Nk (3o ywhergihpgcessary or
flocculation. While this invention has been described in connection with
spRaHRSIEMLBAMREPHEPERY. IR RRISRIaHaA A IBeapastionitank (10)
further 10 modification(s). This application is intended to cover any
vigigmianaediossdaliptations of the invention following in general, the
principles of the invention and including such departures from the present
disclosure as come within known or customary practice within the art to

which the invention pertains and ) , , ) .
hile this Invention has been described in connection with specific

embodiments thereof, it will be understood that it is capable of further
modification(s). This application is intended to cover any variations uses or
adaptations of the invention following in general, the principles of the invention
and including such departures from the present disclosure as come within
known or customary practice within the art to which the invention pertains and

as may be applied to the essential features hereinbefore set forth.

As the present invention may be embodied in several forms without
departing from the spirit of the essential characteristics of the invention, it
should be understood that the above described embodiments are not to limit
the present invention unless otherwise specified, but rather should be
construed broadly within the spirit and scope of the invention as defined in the
appended claims. Various modifications and equivalent arrangements are
intended to be included within the spirit and scope of the invention and
appended claims. Therefore, the specific embodiments are to be understood

to be illustrative of the many ways in which the principles of the present
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as may be applied to the essential features hereinbefore set forth. 15 As

the present invention may be embodied in several forms without

departing from the spirit of the essential characteristics of the invention, it
should be understood that the above described embodiments are not to

limit the present invention unless otherwise specified, but rather should

be 20 construed broadly within the spirit and scope of the invention as

defined in the appended claims. Various modifications and equivalent
alFeGEiRR 3 D eniiAedged be hdbe P iawingneaipis: dnaaremiustfunction
the invention and appended claims. Therefore, the specific embodiments
afdaBIes \#geRiRRREdbotBeChVelr stHC b afe 3RaPG (P8TENE HifcAafired function
principles of the present 14 invention may be practiced. In the following

claifls Nele AYpIBSLIEIERbE QYAYRIES gre Riveriitrl BtbvRIesRiHeses.  For
performing the defined function and not only structural equivalents, but
a@%@ﬂ'ﬁaﬁmﬂﬁbﬁj@l o %ﬁ&ﬁ@&éﬁé%&k}?ﬁasﬁ&i?%a' &%hﬁ@\'ﬁrﬂféy'n that
not be structural equivalents in that 5 a nail employs a cylindrical surface
tcPseellRMpbRRA pulftdieRREFasRdRa8CHrecHaARRRpRSYES daasitar, whereas
surface to secure wooden parts together, in the environment of fastening
WBRER WAEPIN ARG icabRiifare dauiraerf WPaekemeBaly together, in the
"Comprises/comprising” when used in this specification is taken to specify

tHRNHURER L PE RSP RIRGLINRORRBRRS S 1@ S8 @RfpBrsiavp@re equivalent

structures.

“Comprises/comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or components but
does not preclude the presence or addition of one or more other features,

integers, steps, components or groups thereof.”
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does not preclude the presence or addition of one or more other features,
integers, steps, components or groups thereof." 15 CLAIMS 1. A
wastewater treatment system comprises of a plurality of storage and
processing tanks to treat wastewater collected from a storage pits or 5
reservoirs at a construction site and whaegin the wastewater treatment
system operates on a power supply source characterized in that the
wastewater treatment system comprises of a single whole structure with a
rdabMM&nk (10), a sedimentation tank (12) and a bottom tank (14)
housed therein, and wherein the reaction tank (10) further includes a
plurality of spaced apart flat 10 plates (22) vertically positioned therein,
and wherein the sedimentation tank (12) further includes a particle

retaining EaStE (BRI TeAYRRE LU TIAM FOSTRNEes Whatelelit. Al sorage and

least two collection channels (30) to collect the treated wastewater, and
WRERERS I ARBKS tdAk (redtintRRIEWAlSIdRIepIRLiBRTEhamberags) fits or
collect the sludge from the wastewater and thereafter 15 discharging the
SKRRFEV Y dirierAnSHEGhas el /NISNRRERINAEE WRSIRWAEALRATGIK System
(10) in a controlled speed via an inlet pipe (20), and wherein a
pRRBERfiABASRBINA of YRRMISQUECRtSRTESEE RS dndiRatpihe (XRste water
ensure that the chemical is thoroughly mixed with the incomin

WHSRITSRY SYHHIY GerBREIBes WhstetRAls YRR RrivtiaERivEENd@Retion tank

reaction tank (10), 20 and wherein a built in static mixer is provided in the
infdPpige sedinsialiry tank (12) and a bottom tank (14) housed therein, and

wherein the reaction tank (10) further includes a plurality of spaced apart flat
plates (22) vertically positioned therein, and wherein the sedimentation tank
(12) further includes a particle retaining means (26) to capture the particles in
the wastewater and at least two collection channels (30) to collect the treated
wastewater, and wherein the bottom tank (14) includes a sludge collection
chamber (32) to collect the sludge from the wastewater and thereafter
discharging the sludge, and wherein the wastewater is introduced into the
reaction tank (10) in a controlled speed via an inlet pipe (20), and wherein a
pre-determined amount of chemical is introduced into the inlet pipe (20) to
ensure that the chemical is thoroughly mixed with the incoming wastewater
supply before the wastewater supply is introduced into the reaction tank (10),
and wherein a built in static mixer is provided in the inlet pipe (20) to further
enhance the chemical reaction, and wherein the wastewater will flow from the
reaction tank (10) into the sedimentation tank (12) by its own velocity
thereafter filling the bottom tank (14) slowly to allow the sludge to settle at the

bottom of the bottom tank (14) and into the sludge collection chamber (32),
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enhance the chemical reaction, and wherein the wastewater will flow from

the reaction tank (10) into the sedimentation tank (12) by its own velocity
thereafter filling the bottom tank (14) slowly to allow the sludge to settle at

the bottom of the bottom tank (14) and into the sludge collection chamber

(32), 16 and wherein the remaining wagtgwater will flood the particle

retaining means (26) in which other particles would be captured and thus
allowing treated water to overflow into the collection channels (30) and
tméa«geﬁwngm/ngmﬁiamé’mtﬂmt%w flrodh dkee\pPadictrcEgfAkIRg means
system into the 5 drainage system or into a water tank to be reused and

wizG Bl tNehjsib ceiers PRISERB VAR theGAREEAREBPE tBUSe Aliawing treated
therein. 2. A wastewater treatment system as claimed in Claim 1 wherein
theatef Rty &7 EPureipissitibRe FRIRRIRNaSARRAS N PN adMd rdhgreafter by
which the 10 wastewater would flow in a vertical up and down manner
aanHarengit eaes (@‘2‘)" DU %sﬁ@ﬂ@?@éﬁ?ﬁéﬁf%@rﬂ%@&tﬁme@to the
in Claim 1 wherein the flat plates f%22 are provided therein to lengthen the

fiSfpRRAarERMOMRih A ¥ aie fBRtlRAsBHSES 3t whetRin the process is

wastewater enters the sedimentation tank (12). 4. A wastewater
trERRPRISOGENITe WaRiewHeCiSifR Pewrertad dnaRiksion plate (24) is
provided immediately at one end of the sedimentation tank (12) 20 and
the purpose is to divert the incoming wastewater from the reaction tank

2. A wastewater treatment system as claimed in Claim 1 wherein the flat
plates (22) are positioned spaced apart creating chambers in which the
wastewater would flow in a vertical up and down manner around the flat

plates (22).

3. A wastewater treatment system as claimed in Claim 1 wherein the flat
plates (22) are provided therein to lengthen the flow path thereto to maximize
flocculation process before the wastewater enters the sedimentation tank

(12).

4. A wastewater treatment system as claimed in Claim 1 wherein a diversion
plate (24) is provided immediately at one end of the sedimentation tank (12)
and the purpose is to divert the incoming wastewater from the reaction tank

(10) into the bottom tank (14).

5. A wastewater treatment system as claimed in Claim 1 wherein the particle

retaining means (26) in the sedimentation tank (12) comprises of a plurality of
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(10) into the bottom tank (14). 5. A wastewater treatment system as

claimed in Claim 1 wherein the particle retaining means (26) in the
sedimentation tank (12) comprises of a plurality of 17 sludge tubes

inclined angularly forming a reversed slanting arrangement of criss-cross
structure with the adjoining tubes and wigrein said sludge tubes are

stacked together into blocks (28) in a rigid manner. 5 6. A wastewater
treatment system as claimed in Claim 5 wherein the inclined sludge tubes
isSHegRI YR TAREiRedr angy iy Ueiraite PpEsverss A Isgning asiangament of
at the bottom tank (14) due to the force of upward flowing wastewater. 10
7%%@?&&8#9&5%\@%5%@@%&@&&% andiyhengeregididudge tubes
wastewater flowing from the particle retaining means (26) is referred as

trefReti ek arisendtaRiadksdABIBR I tR@BBRECtion channels

(30) via a plurality of 'V' shape like openings. 15 8. A wastewater

treatment system as claimed in Claim 1 wherein the bottom tank (14) is a
tapered structure with one end connected to the sedimentation tank (12)
a:é)d HRHEMEHET dFPRERE RY RS BE GEEBRSLIb i @HabWhEsein Bieainclined
wastewater treatment system as claimed in Claim 1 wherein heavier 20 .
mEtIRg WbERS AHdeE tiheRRIUSBIAbABP AR b VAT RaAjClRstEhich did

bottom tank is filled with the wastewater. 10. A wastewater treatment

syStbnieilie Andbein Rotam 1 ke réiitihddfidge the force of upward flowing

wastewater.

7. A wastewater treatment system as claimed in Claim 1 wherein the
wastewater flowing from the particle retaining means (26) is referred as
treated water and is thereafter overflowed onto the collection channels (30)

via a plurality of 'V’ shape like openings.

8. A wastewater treatment system as claimed in Claim 1 wherein the bottom
tank (14) is a tapered structure with one end connected to the sedimentation

tank (12) and the other end connected to the sludge collection chamber (32).

9. A wastewater treatment system as claimed in Claim 1 wherein heavier
material is collected at the tapered portion of the bottom tank (14) as the

bottom tank is filled with the wastewater.

10. A wastewater treatment system as claimed in Claim 1 wherein the sludge

collection chamber (32) comprises of a viewing portion (34) and a sludge exit



collection chamber (32) comprises of a viewing portion (34) and a sludge

exit 18 portion (36) and wherein the viewing portion (34) is provided to

monitor the amount of sludge collected therein while the sludge exit

portion (36) is provided to discharge the collected sludge. 5 11. A

wastewater treatment system as claimegign Claim 10 wherein the sludge

in the sludge collection chamber (32) can be discharged manually or
mechanicalgf. 12. A wastewater treatment system as claimed in Claim 10
wherkan 361 PHPLWRSNS I BeiMEfU Y IPONRP BN dSdiH IBPEPHidgEdtat aHenitor the
sludge exit portion (36) to assist in the removal of sludge if the sludge is _
AT 155 bR gEalB5teek ARSTBIT iRidREl SIEgs, Exitaportion (36) s
wastewater treatment system as claimed in Claim 1 wherein the sludge
19"&idetdn eirahBraqdpg rkaesteshedd8@n angular position to further
enhance the gravitational effect. 14. A wastewater treatment system as
claimed in any of the preceding claims wherein the said wastewater

treatment system operates mainly of 20 gravitational means. _
5 11. A wastewater treatment system as claimed in Claim 10 wherein the

sludge in the sludge collection chamber (32) can be discharged manually or

mechanically.

12. A wastewater treatment system as claimed in Claim 10 wherein an
10 optionally centrifugal pump (38) could be provided at the sludge exit portion
(36) to assist in the removal of sludge if the sludge is unable to be discharged

by means of gravitational means.

13. A wastewater treatment system as claimed in Claim 1 wherein the sludge
15 collection chamber (32) is positioned in an angular position to further enhance

the gravitational effect.

14. A wastewater treatment system as claimed in any of the preceding claims
wherein the said wastewater treatment system operates mainly of

20 gravitational means.



