-1- | NDEPENDENT WASTEWATER TREATMENT SYSTEM EMPLOYI NG | NTEGRATED REACTI ON
AND SEDI MENTATI ON TANKS The present invention relates to the field of
wastewater 5 treatnment, and is particularly concerned with the design of
an integrated reaction tank and sedinentation tank in a wastewater
treatment system BACKGROUND OF THE | NVENTION 10 There are many sewage and
wast ewater treatnent systenms around the world including those used in
factories and residential areas. But there is not yet an independent,

st andal one syRbEPENDENTaWAPTEWANER TREATMENW 8¥SWEM15 technol ogy for an

I ntegrated reactron tank and sedi nentation tank. OBJECTI VE OF THE

| NVENTI ON 20EMPLO¥INGeINIDEGBRATED BEACHZONr ANDNSEDAMENTAFAONO TANEGI de an

i ndependent wast ewat er treatnent system which adopts chem cal coagul ation
technology for an integrated reaction tank and sedi nentation tank. The
systemitself is easy to relocate, light in weight and sinmple in 25
structure. TEbet pugsedtwdsvendtiian welakes o phedéield i wasirrater

SUMVARY OF THE | NVENTI ON - 2- ) . .
5 treatment, and is particularly concerned with the design

of an integrated reaction tank and sedimentation tank in

a wastewater treatment system.

BACKGROUND OF THE INVENTION

10
There are many sewage and wastewater treatment systems
around the world including those used in factories and
residential areas. But there is not yet an independent,
standalone system that adopts chemical coagulation
15 technology for an integrated reaction tank and

sedimentation tank.

OBJECTIVE OF THE INVENTION

20 It is the objective of the present invention to provide
an independent wastewater treatment system which adopts
chemical coagulation technology for an integrated
reaction tank and sedimentation tank. The system itself
is easy to relocate, light in weight and simple in

25 structure. The treated wastewater can meet a

predetermined standard.

SUMMARY OF THE INVENTION




According to the invention, there is provided an integrated wastewater
treatnent system adopting chem cal coagul ation technol ogy, conprising a
chem cal dosing vessel, a centrally disposed reaction tank, a 5

sedi mentation tank disposed around and below the reaction tank, a chemnical
dosi ng punp, and an agitator. The chem cal dosing punp punps chem cal from
the chemical dosing vessel into the reaction tank and the agitator mixes
the chem cal with wastewater in the reaction tank 10 for coagul ati on, and
wherein the wastewater that is stirred, m xed and coagulated is directed
into the sedtoepdahigon tcankther sesienmtnbat i orthamce separ apirewvidaid h an
treated wastewater being discharged froman upper part_ of .  the

sedi ment at i ohntegratnd MasFeyAE GtERREMRR Y BYFERH AIPPHIGECHERICRE the

sedi nentation tank. The system incl ud [ |1 ectin h . d
in the uppercﬁﬁgl‘lfﬁf:mf‘he)é?é’gf’ﬁ’éﬁﬁgg i gsﬁof“a krs?llf)l% g%ﬁ I gcc ‘%“E%"’Slr girﬁn)(g’ill cate

vastevater, gadsginel i gal gundiiadg) erelleplisaRrsedddadiuh Orddk col lecting

chanber for QU|_|ng_mater romthe 20 reaCtion tank in the grain collecting
chanber and sgBinbAtAtNenS2hdkgddisposed ardund ek beliow the hrapaton
becone | arger, the helical guiding elenent conprising flat plates
extendi ng rataakly setebenicht wdbsingf pwmp, r cardi 03N t A%l takex he The

sedenentati on tank. 25
chemical dosing pump pumps chemical from the chemical

dosing vessel into the reaction tank and the agitator
mixes the chemical with wastewater in the reaction tank
10 for coagulation, and wherein the wastewater that is
stirred, mixed and coagulated is directed into the
sedimentation tank for sedimentation and separation, with
treated wastewater being discharged from an upper part of
the sedimentation tank and sludge being discharged from a
15 1lower part of the sedimentation tank. The system includes
a grain collecting chamber located in the upper part of
the sedimentation tank for collecting grains in
wastewater, and a helical guiding element disposed in the
grain collecting chamber for guiding water from the
20 reaction tank in the grain collecting chamber and
maintaining said grains on its surface until such grains
become larger, the helical guiding element comprising
flat plates extending radially between the walls of the
reaction tank and the sedementation tank.
25
Preferably, the plates are helically tilted at a common

helix angle.

It is preferred that the agitator is located centrally in



Preferably, the plates are helically tilted at a conmon helix angle. It is
preferred that the agitator is |located centrally in -3- the reaction tank.
Preferably, the systemincludes an automatic valve at the bottom of the
sedi nentation tank for discharging sludge. 5 In a preferred construction,
the systemincludes an automatic val ve QQ) at the bottom of the
sedinentation tank (3) for discharging sludge. 10 BRI EF DESCRI PTI ON OF
DRAW NGS The invention will now be nore particularly described, by way of
exanple only, with reference to the acconpanying draw ngs in which: 15
Figure 1 is gnhacbegetisndicagkam depi cting an enbodi nent of a wastewater
treatnent systemin accordance with the invention; the said system being
desi gned by adopting a chem cal coagul ation technol ogy for an integrated
20 reaction tank and sedinentation tank; Figure 2 is a cross-sectional side

view of the b&se&m&y,sxﬁhegy@fteﬁl AWl ulie ARG 2 tRindti®: XrdIver 40PcHd an
view of the treatnent”system of -4-

bottom of the sedimentation tank for discharging sludge.
In a preferred construction, the system includes an
automatic valve (6) at the bottom of the sedimentation

tank (3) for discharging sludge.

10 BRIEF DESCRIPTION OF DRAWINGS

The invention will now be more particularly described, by
way of example only, with reference to the accompanying
drawings in which:
15

Figure 1 is a schematic diagram depicting an embodiment
of a wastewater treatment system in accordance with the
invention; the said system being designed by adopting a
chemical coagulation technology for an integrated

20 reaction tank and sedimentation tank;

Figure 2 is a cross-sectional side view of the treatment

system of Figure 1; and

25 Figure 3 is a top plan view of the treatment system of



Fi gure 2. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT 5 Referring
initially to Figure 1 of the drawings, it shows schematically a
constructive view of an independent wastewater treatnment system designed
by adopting chem cal coagul ation technology for an integrated reaction
tank (2) and sedinentation tank (3) of helically tilted 10 plate type.
The parts surrounded by dashed lines ar€ the conponents of the preferred
enbodi ment. The others are provided by the client i.e. the user of the
system The systemincludes a chem cal dosing vessel (1), the 15 reaction
tank (2), thg-égggngntation tank (3), a chemcal dosing punp (4) and an
agitator (5) d sposed in the reaction tank (2). An automatic valve (6) is
also provided at the |lower exit of the sedinmentation tank (3). Additional
parts are topheassapnbkedrbpTibR OF erEFERAEDNEMBODOYENTWAt er tank (7), a
transfer punp (8) and a Sludge tank (9) . There nay be nore than one set
of chem cal dosing vessels (1) , in such case there would be a respective
said chem cal dosing punp (4) serving each of the vessel (1). 25 The

cheni cal dosRaflepuing(dhipiapidycleniFigure fthiof tthe ddwviings, ddsishpwessel
(1) into the reaction tank (2). The agitator (5) is disposed in the
reaction tankché@patically a constructive view of an independent

wastewater treatment system designed by adopting chemical
coagulation technology for an integrated reaction tank
(2) and sedimentation tank (3) of a helically tilted
10 plate type. The parts surrounded by dashed lines are the
components of the preferred embodiment. The others are

provided by the client i.e. the user of the system.

The system includes a chemical dosing vessel (1), the

15 reaction tank (2), the sedimentation tank (3), a chemical
dosing pump (4) and an agitator (5) disposed in the
reaction tank (2). 2An automatic valve (6) is also
provided at the lower exit of the sedimentation tank (3).
Additional parts are to be assembled by the client,

20 including a water tank (7), a transfer pump (8) and a
sludge tank (9). There may be more than one set of
chemical dosing vessels (1), in such case there would be
a respective said chemical dosing pump (4) serving each
of the vessel (1).

25
The chemical dosing pump (4) pumps chemical within the
chemical dosing vessel (1) into the reaction tank (2) .

The agitator (5) is disposed in the reaction tank (2).



-5- The wastewater treated by the reaction tank (2) flows

into the

sedinentation tank (3). The operating procedures of the present wastewater

5 treatnment system are described bel ow. Wastewater is first

led into the

water tank (7) by the client. The transfer punp (8) disposed in the water

tank (7) delivers the wastewater in the tank (7) into the
(2). At the sanme time, the chem cal dosrﬁﬁ' punp (4) punps
the chem cal dosing vessel (1) into the reaction tank (2),

10 reaction tank
the chemcal in
whi ch m xes the

chem cal  wi Ir{; th,?a eftreg%ﬁd tQ;hteheréQéIEian fzgmk ((2) byrowde

transfer punp 8) ator

rs the mxed 15 liquid, thereby

m Xi ng the cgﬁgbcghecggghﬁgﬁkgtw55htghﬁ (agstewat er and coagulating it with

the grains/particles 1n the wastewater. As a result the gr

ains are forned

as flocs with larger size. 20 The wastewater m xed with chemcal in the

reaction tank (2) is directed into the sedinentation tank

(3) fromthe

bott om of theheeaciperatiak (Podedureposbfi otheThpregemitns wastevwakee and
smal | sizes suspended in the wastewater are nostly coagulated into |arge
grains, whi ckraatmehlt bgstemposreedeacrtibedbbeflom.of the sedi nentation tank

(3) as sludge. The cleaned water is discharged at the top
sedinentation tank (3) as treated

Wastewater is first led into the water tank

openi ng of the

(7) by the

10

15

20

25

client. The transfer pump (8) disposed in the water tank
(7) delivers the wastewater in the tank (7) into the
reaction tank (2). At the same time, the chemical dosing
pump (4) pumps the chemical in the chemical dosing vessel
(1) into the reaction tank (2), which mixes the chemical
with the wastewater pumped into the reaction tank (2) by
the transfer pump (8). The agitator (5) stirs the nmixed
liquid, thereby mixing the chemical completely with the
wastewater and coagulating it with the grains/particles
in the wastewater. As a result the grains are formed as

flocs with larger size.

The wastewater mixed with chemical in the reaction tank
(2) is directed into the sedimentation tank (3) from the
bottom of the reaction tank (2) for deposition. The
grains with large and small sizes suspended in the
wastewater are mostly coagulated into large grains, which
will be deposited at the bottom of the sedimentation tank
(3) as sludge. The cleaned water is discharged at the top
opening of the sedimentation tank (3) as treated

wastewater, which is discharged by the client or



wast ewat er,

which is discharged by the client or -6- recycled. The sludge
at the bottomof the sedinentation tank (3) is discharged through the
automatic valve (6) into the sludge tank (9) for further treatnent. 5
There is a grain collecting chanber (3-1) in the upper part of the
sedi nentation tank (3). The wastewater bgﬁng m xed with chem cal and

coagul ated into grains in the reaction tank (2) is directed into

sedi mentation tank (3)
10 reaction Lagkcidd. IHes

fromthe outside of the bottom circunference of the

. [ | atednadr Bostsh Nks aHd H&dikiepastisad at
the bottom of the sedinentation tank (3), while the cleaned wastewater

| i ghter graiggni |{3)beisl| ed doHaxddie ghabigh Olthectawgomareideraldel) (&nd

and

finally being discharged at the top opening thereof. 15 A helical guiding
el ement (3-2ints phavsilledgenthhk ¢O3i forcfhkebeirngreb&mbert.(3-1) to gui de
water fromthe reaction tank (2) into the grain collecting chanmber (3-1).
The helical guiding element (3-2) has a large contact area 20 which allows

suspended grains, i.e. grains that do not formsufficiently |arge size

during tHe cHberealis coagwhini rephkerting cbasbay ddtHe ir fACes"RRS% he

helical guiding elenent (3-2). Such grains wll accunulate intollaﬂger
eing

si ze and evepgg§|pf-thquﬁ*qﬁptation tank (3). The wastewater

10

15

20

25

mixed with chemical and coagulated into grains in the
reaction tank (2) is directed into sedimentation tank (3)
from the outside of the bottom circumference of the
reaction tank (2). Large coagulated grains sinks and are
deposited at the bottom of the sedimentation tank (3),
while the cleaned wastewater and lighter grains will be
led into the grain collecting chamber (3-1) and finally

being discharged at the top opening thereof.

A helical guiding element (3-2) is provided in the grain
collecting chamber (3-1) to guide water from the reaction
tank (2) into the grain collecting chamber (3-1). The
helical guiding element (3-2) has a large contact area
which allows suspended grains, i.e. grains that do not
form sufficiently large size during the chemical
coagulating process, to stay on the surfaces of the
helical guiding element (3-2). Such grains will
accumulate into larger size and eventually flow to the
bottom of the sedimentation tank slowly. The volume of
the sedimentation tank (3) can be greatly reduced with
the design of the highly effective grain collecting

chamber (3-1) and the helical guiding element (3-2). The



25 bottom of the sedinentation tank slowy. The volume of the

sedi nentation tank (3) can be greatly reduced with the design of the
highly effective grain collecting chanber (3-1) and the helical guiding
el enent (3-2). The -7- extent of size reduction is up to 90% The heli cal
guiding elenment (3-2) could be constructed by a set of concentric,
helically inclined, tilted plates or 5 pipes. Figure 2 is a
cross-sectional side view of the wastewater treatnment systemand Figure 3
is a top vieaxtBreesf, sihe wouabtiba LBt agr abedogystem as a preferred
enbodi nent is 10 shown. The whole systemis built by the aforenentioned
respective parts, which is preferably conbined together as a single device
and placed onto a frane for transporting to different working sites to be
operated or Thel bedicah guidioghedeménd r(@x@)i ewulahibg Donistiuymted |ky 15
at the centre of the overall system whilst the sedinentation tank (3) is
di sposed ar oandethefr eqprestricankeliraddy dacdinad citidihfk e arkRr t he

| ower part thereof and is |ocated concentric with the reaction tank (2).
As a result PHR®®ne-piece integral design is 20 realised. As shown in
Figure 2, the reaction tank (2) is located at the central part of a
support structure on the frame, and

Figure 2 is a cross-sectional side view of the wastewater
treatment system and Figure 3 is a top view thereof, in
which the integrated system as a preferred embodiment is
10 shown. The whole system is built by the aforementioned
respective parts, which is preferably combined together
as a single device and placed onto a frame for
transporting to different working sites to be operated or
relocation to another. The reaction tank (2) is installed
15 at the centre of the overall system, whilst the
sedimentation tank (3) is disposed around the reaction
tank (2) at its outer circumference and the lower part
thereof and is located concentric with the reaction tank
(2). As a result the one-piece integral design is

20 realised.

As shown in Figure 2, the reaction tank (2) is located at
the central part of a support structure on the frame, and
the agitator (5) is disposed at the top of the reaction
25 tank (2) for driving propelling blades at the lower part
of the reaction tank (2) for stirring. The lower part of
the sedimentation tank (3) is c¢onically shaped and

converged to the central part at the bottom. The exit for



the agitator (5) is disposed at the top of the reaction 25 tank (2) for
driving propelling blades at the lower part of the reaction tank (2) for
stirring. The |ower part of the sedinentation tank (3) is conically shaped
and converged to the central part at the bottom The exit for -8-

di schargi ng sludge is disposed at the bo_tgt_om of the sedinentation tank (3)
for discharging sludge out of the system The whole systemis disposed on
the frame for convenient transportation. The chem cal dosing vessel (1) 5

is placed OndiEehﬁy?iage eivibhe fianeiispPusadenitcalthedobbrgopunps (4hé s

| ocated at a suitable position above the chem cal dosing vessel (1). The
chem cal dosgsgipefipatiéh pamks (e Hdrendiathangihg ehedgealoudosifhgtheessel
(1) into the reaction tank (2) which is located at a higher 10 position in
order that thestemed Theuiwtiolle tdyestemctisordisroded 2pni sthenfeamentfor
delivered into the sedinentation tank (3) underneath the reaction tank
(2). The graecanveniestt trgnspamteties-1hen¢hemided] idaginguiwIrtell hent
(3-2) are disposed in_the upper part of the sedinentation 15 tank (3). The
size of the dferrlace@stdnatde t FBEEABAL 2 sttdf | FraPRi-s Phef shepica

enbodinent is 1.7 to 2.5 netres i.n outside di ame;cg_g and 2.5 to 4.0 netres
i n height. odosing pump (4) 1is located at a sui le position above

the chemical dosing vessel (1). The chemical dosing pump
(4) pumps the chemical in the chemical dosing vessel (1)
into the reaction tank (2) which is located at a higher
10 position in order that the mixed liquid in the reaction
tank (2) is conveniently delivered into the sedimentation
tank (3) underneath the reaction tank (2). The grain
collecting chamber (3-1) and the helical guiding element
(3-2) are disposed in the upper part of the sedimentation

15 tank (3).

The size of the overall wastewater treatment system in
this preferred embodiment is 1.7 to 2.5 metres in outside
diameter and 2.5 to 4.0 metres in height.
20

The invention has been given by way of example only, and
various modifications of and/or alterations to the
described embodiment may be made by persons skilled in
the art without departing from the scope of the invention

25 as specified in the appended claims.



The invention has been given by way of exanple only, and various
nodi fi cations of and/or alterations to the described enbodi nent may be
made by persons skilled in the art wi thout departing fromthe scope of the
i nvention 25 as specified in the appended clainms. -9- CLAIMS 1. An
integrated wastewater treatment system adppting chem cal coagulation
technol ogy, conprising: 5 a chem cal dosing vessel (1); a centrally

di sposed reaction tank (2); a sedinentation tank (3) disposed around and
bel ow the reaatmMen tank (2); a chem cal dosing punp (4); and 10 an
agitator (5)7 wherein the chemcal dosing punp (4) punps chemical fromthe
chem cal dosing vessel (1) into the reaction tank (2) and the agitator (5)
m xes the chemical with wastewater in the reaction tank (2) for

coagul ation, land 13nwhHartegrated vwasttematert baeatnenti systen adeP wig
coagul ated is directed into the sedinentation tank (3) for sedinentation
and separ at i ehemirah epagudatiast raheplogyi ngowP¥aRanrgéd from an upper
part of the sedinentation _tank_ (3) and sludge being discharged froma

| oner part of 20atﬁBe§é8PﬁeﬁP§PP8nV?§ﬁﬁl(é}?’ ) )

a centrally disposed reaction tank (2);

a sedimentation tank (3) disposed around and below
the reaction tank (2);

a chemical dosing pump (4); and

10 an agitator (5);

wherein the chemical dosing pump (4) pumps chemical
from the chemical dosing vessel (1) into the reaction
tank (2) and the agitator (5) mixes the chemical with
wastewater in the reaction tank (2) for coagulation, and

15 wherein the wastewater that is stirred, mixed and
coagulated is directed into the sedimentation tank (3)
for sedimentation and separation, with treated wastewater
being discharged from an upper part of the sedimentation
tank (3) and sludge being discharged from a lower part of

20 the sedimentation tank (3);

the system including:

a grain collecting chamber (3-1) located in the
upper part of the sedimentation tank (3) for collecting
grains in wastewater; and

25 a helical guiding element (3-2) disposed in the
grain collecting chamber (3-1) for guiding water from the
reaction tank (2) in the grain collecting chamber (3-1)

and maintaining said grains on its surface until such



the systemincluding: a grain collecting chanber (3-1) located in the
upper part of the sedinentation tank (3) for collecting grains in

wast ewat er; and 25 a helical guiding elenment (3-2) disposed in the grain
col l ecting chanber (3-1) for guiding water fromthe reaction tank (2) in
the grain collecting chamber (3-1) and_pgintaining said grains onits
surface until such -10- grains becone |arger, the helical guiding el enent
conprising flat plates extending radially between the walls of the
reacti on tangrapfist hdexalidrenlatgen, t atthe 5 Kelildwl Syguediag Cleliamtht n
claiml wherein the plates are helically tilted at a common helix angl e.
3. The syst ecomsrisangedflat clpdiahels oextleading, whdislhy thetegenattdre (5)
is located centrally in the reaction 10 tank (2). 4. The system as cl ai ned
in any one ovatlsi@f theorgactiaul| bdnhgand btheosedivepsptdoporank.t he
bottom of the sedinmentation tank (3) for discharging sludge. 15 5. The
systemas clained in any one of clains 1 to 4, including an automatic

valve (6) at _the bottomof the sedinmentation tank (3) for discharging
sl udge. 2. The system as claimed in claim 1 wherein the plates

are helically tilted at a common helix angle.

3. The system as claimed in claim 1 or claim 2, wherein
the agitator (5) is located centrally in the reaction

10 tank (2).

4. The system as claimed in any one of claims 1 to 3,
including an automatic valve (6) at the bottom of the
sedimentation tank (3) for discharging sludge.

15
5. The system as claimed in any one of claims 1 to 4,
including an automatic valve (6) at the bottom of the

sedimentation tank (3) for discharging sludge.



