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| NDEPENDENT WASTEWATER TREATMENT SYSTEM EMPLOYI NG

| NTEGRATED REACTI ON AND SEDI MENTATI ON TANKS The
present invention relates to the field of wastewater
5 treatment, and is particularly concerned with the
design of an integrated reactign tank and
sedinmentation tank in a wastewater treatnent system
BACKGROUND OF THE | NVENTI ON 10 There are nany sewage
antNHERENDEN© WA TEWATER BREATRENT a3¥8FEMt he worl d
including those used in factories and residentia
arBMRUOB NG t HEFRGRAT At REAGT TON | AN nHRIMENTATION TANKS
st andal one system that adopts chem cal coagul ation 15
technol ogy for an integrated reaction tank and

A PLOI L | YBVBRCLRE BPASERP i THE«*{%NX&“@?E%'aétewater

Pr o |
agbﬁgggp%ﬂgﬁﬂ%% %%Zgg#%ﬁf g?&gﬁﬁ%f%%iteor iéh the design
| gl fﬂtﬁfée&aogeseekoﬁn@aﬁdIars%pl 4 d%g%%ghgank in

systemitse IS easy to rel ocat In wel

and e Jedveatddt %’ie?égnggﬁgjrseystm{s_ treated wastewater can
neet a predeterm ned standard. SUMVARY OF THE

| NVENTI ON 2 According to the invention, there is
provi ded an
BACKGROUND OF THE INVENTION

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
technology for an integrated reaction tank and

sedimentation tank.

OBJECTIVE OF THE INVENTION

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, 1light in weight and simple in
structure. The treated wastewater can meet a

predetermined standard.

SUMMARY OF THE INVENTION
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i ntegrated wastewater treatnent system adopting

chem cal coagul ati on technol ogy, conprising a

chem cal dosing 5 vessel, a centrally disposed

reaction tank, a sedinentation tank di sposed around

and below the reaction tank, .a_chem cal dosing punp,

and an agitator. The chem cal dosing punp punps

chem cal fromthe chem cal dosing vessel into the

reaction tank and the agitator 10 m xes the chem ca

with wastewater in the reaction tank for coagul ation,
anticHPERERS t ke wdhewaivyeRrkbeni s tdereredis ni REGVAAEL an
coagul ated iis directed into the sedinentation tank .

f oFISRYF APt aVRERCHAG T fHSAEGRE WFYFEeR  adPREING chemical

wast e er. being djscharged from an, upper patt of 15 .
ChEOSEl fEHta: | DRCEARKOEIG SPRUBBLRLIRG & SohaPgeal dosing
fro | ower part._of e sedinentation_tank. The
SRRt hol des CHPEFaLAY ool PERPPRGRChARBAF CF8Bat bRk 2
tn%<¥BR§£t§@E$nOéanﬂh§i§§gég8n£§5ﬁﬂa LﬁakaQBW the reaction
colTecting grains in wastewater, and a helical

qui &0 el ermidm Al SPOSRL iy t RRmgd) 9dld) @@l | @elitR%or. The
chanber for guiding water fromthe reaction tank in

t hen&ipt 4l CRldsaslg NgusparfieipsAin@hefdicatiai pi-od SHS chemical
grains on its surface until such grains becone

| edgeing 2veBrefller ity , thee syatebohs taHXpoahad the aagitator
frame for convenient relocation to another. It is

preixers ethehahemieadgividtlorwastéwesteéedinertthanl tgacthie3 tank

for coagulation, and wherein the wastewater that is
stirred, mixed and coagulated 1is 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
lower 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
reaction tank in the grain collecting chamber and
maintaining said grains on its surface until such grains

become larger.

Preferably, the system 1is supported by a frame for

convenient relocation to another.

It is preferred that the agitator is located centrally in



10

15

20

25

the reaction tank. Preferably, the systemincludes an
automatic val ve at the bottom of the sedinentation
tank for discharging sludge. 5 In a preferred
enbodi nent, the helical guiding elenment conprises a
set of helically tilted platessar pipes. In a
preferred construction, the system has an outside 10
dianeter of 1.7 to 2.5 neters and a height of 2.5 to
4, the npeactioBRF@&FK DESCRI PTI ON OF DRAW NGS 15 The
invention will now be nore particularly described, by
way of exanple only, with reference to the

Figure 1 is

acconpany.i drawi ngs i n,which: .a

schE ??%‘bﬂ?ag?é?n HEpFeri hBCanIBRhBli ABRPMAsECoagve at the
Stewater _treatnment systemin_accordance with the

| TRRRCTBOT { HRS SEP e IORE RN BR 1 i Rk ndt® BB | Fdge

a chem cal coagul ation technology for an integrated

reaction tank and sedi nentation tank; 25 Figure 2 is a

CfﬂésaS%ﬁféﬂQP%eéi%ﬁb%b&ﬂa%@,th@h%fﬁéﬁﬁﬁﬁﬁ ?%?%%ﬂﬂ@felement

Figure I; and Figure 3 is a top plan view o
tresh eS YS! £ Ob £ -Ke T @RI By 2 1 REIN pER LRI FHEN
OF PREFERRED EMBODI MENT 5 Referring initially to
Figure 1 of the drawings, it shows
In a preferred construction, the system has an outside

diameter of 1.7 to 2.5 meters and a height of 2.5 to 4.0

metres.

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:

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

reaction tank and sedimentation tank;

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

system of Figure 1; and

Figure 3 is a top plan view of the treatment system of
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schematically a constructive view of an independent
wast ewat er treatment system designed by adopting

chenmi cal coagul ation technology for an integrated
reaction tank (2) and sedinentation tank (3) of a
helically tilted 10 plate type.- The parts surrounded
by dashed lines are the conponents of the preferred
enbodi ment. The others are provided by the client
|F€99¥ﬁe2user of the system The systemincludes a
chem cal dosing vessel (1), the 15 reaction tank (2),
the sedinentation tank (3), a chem cal dosing punp (4)

and an agitator_ (5) disposed in the react n tank
B AR pEb S riPol SR ORS bl Sand GROEEE (27

| oner exit of the sedinentation tank (3) Addi ti ona
parts are to be assenbled by the client, 20 including

ler.t
f%é“ge%zjng”};%&?ia%tg@nﬂ;ﬁrggggogﬁéhgggrgpﬁégdgﬁt shows
dosh 00 VESSEL (&)’cbﬂs§fﬁgt§@§e hewe weul dnbe jndependent

respective sald chem cal dosing punp (4) serving each
0&a§@§w¥@§§e£rééﬁme§§ ﬁ@téﬁeﬂbﬁﬂbngﬂsb?gaﬁbﬁﬁlﬁé)chemlcal
punps chem cal within t chem cal dosing vessel (1)

| 86 gl et { &ACidehnicdRigy( 2for Tha aghtaypatél) feaction tank
di sposed in the reaction tank (2). 5 The wast ewat er

t (2t ethdy skhémeaaation teamikk (2)3)f | ofis antheltimally tilted
sedi nentation tank (3).

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
reaction tank (2), the sedimentation tank (3), a chemical
dosing pump (4) and an agitator (5) disposed in the
reaction tank (2). An automatic valve (6) 1is also
provided at the lower exit of the sedimentation tank (3).
Additional parts are to be assembled by the client,
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).

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).
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The operating procedures of the present wastewater 5
treatnent 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 thestank (7) into the 10
reaction tank (2). At the sane tine, the chem cal
dosing punp (4) punps the chemical in the cheni cal
déBigwassswhtetl)tientoed hbyr ebloe i greacdidlon( 2§anihi ¢ flows
m xes the chemcal wth the wastewater punped into
t H e ddie cedigpatabiay tade (Iansfer punp (8). The
agitator (5) stirs the mxed 15 liquid, thereby mxing
the chenical conpletely with the wastewater and
ulatin th_the ﬁrains/%artlcles in th

evva?%?ga‘;ﬂi'sn% r BEBFEIPRES gr &itns Hi% f%’??‘r%%imés wastewater
fltq_,cesa \44 53;&%“ S|Izee dezst 'g%e é(/\%st evvat er mxed with

chemc he Teacti o ‘directed into
t he sedi rrentatlon tank (3) fromthe bottomof the
reaction tank (2) for deposition. The grains with

| arG8 A e¥Bl & 3288 SusPepded ikhet %tdﬁsesﬂﬁt qw)ar@y the
nostly coagul ated into large grains, which 25 w |

denasinted e theakotéOMpahpt h1E) SGQJSESB@E@I i1Qn ﬂl@é’lkwaiﬁ&) tank
as sludge. The cleaned water is discharged at the top

opEni ngedivehe seh neakakwanetrankn ( Yheasthnkat €0) into the

wast ewat er, which is discharged by the client or 6

r eepcitdedn Tenks| (RIge At the bemeorniofe,t Hhe chemical dosing

sedi nent ati on
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 mixed
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 1large 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 <c¢lient or
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tank (3) is discharged through the automatic val ve (6)

into the sludge tank (9) for further treatnent. 5

There is a grain collecting chanmber (3-1) in the upper

part of the sedinentation tank (3). The wastewater

being m xed with chem cal andgcoagul ated into grains
inthe reaction tank (2) is directed into

sedinmentation tank (3) fromthe outside of the bottom
cireend kg@ncEhef sflivdge0 ateatheobotink (X . thar gedimentation
coagul ated grains sinks and are deposited at the

botawin dB)t Hes s@ésabaraedothirvel the @nitoamatie valve (6)
cl eaned wastewater and |ighter grains will be |ed

| e S| R | () RO (R ) L EaRE e | y

bei ng di scharged at the top opening thereof. 15 A

helical guiding elenent (3-2) is provided in the grain
COSEL ' 09 SRS (Bobhoh8s B! AR 1300105 cne upper

reaction tan into in co I ng" chanber

((:(:;tiéll.)t JPetth%E\%E%ng%E%?FBQ %la%ﬁ@n(% (3"gﬁe h@és@eév%ﬁgf being

ntact area 2 ows suspended grains, I.

g 03 T RAEhd et c {07 Bn@Uf db&beNitdal 3H4% Sh#8ins in the
during the chem cal coagulating process, to Stay on

t heeadifiCasar (e idedifabt @i dhog steimehtéBidh. tank (3)
Such grains wll accunulate into |arger size and

evErsnualthe f bawstidet hef25thet b tadm t d reeaifeardatd oot the
tank slowy. The volune of the sedinmentation tank (3)
caredzgigireatdnk r €2licetiangeh coblgaldésidgymfinshes inkghl gnd are
effective grain collecting
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
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chanmber (3-1) and the helical guiding elenent (3-2).
The 7 extent of size reduction is up to 90% The
helical guiding element (3-2) could be constructed by
a set of concentric, helically inclined, tilted plates
or 5 pipes. Figure 2 is a crogs-sectional side view
of the wastewater treatnent systemand Figure 3 is a
top view thereof, in which the integrated systemas a
piesttenite @ fe FIGE ﬁ@ﬁP9§§°P01§h@ﬂhtOTﬁ%%whole systemis
built by the aforenentioned respective parts, which
is preferably combi ned together as a single device

RS iy (LYo B o
ag.Otsté%r iﬁ%nc%q&trl sygt )l\% ﬁﬂc{ls'tr}?eci eq.:ljlg}:eaci }:gfa?tes or

céntre o overal
sngggqtatlon tank (3) is dlsposed around the reaction

tank (2) at its outer circunference and the | ower part
thereof and is |ocated concentric with the reaction

tank (2). As a result the one-piece integral design

| #igd@er @alilss@d.crdssshewtiohall GUIR Zidwef aifd ivistewater

tank (2) is located at the central part of a support
streatmeatosyisten raank, Figdré he dgi teat ©6p ( Fiews thereof, in
di sposed at the top of the reaction 25 tank (2) for
dwhichg threopgaitidgmptiddadasstam t e hopeefparedofertdoeliment is
reaction tank (2) for stirring. The |ower part of
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
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

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
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 «conically shaped and

converged to the central part at the bottom. The exit for
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the sedinentation tank (3) is conically shaped and
converged to the central part at the bottom The exit

for 8 discharging sludge is disposed at the bottom of

the sedinmentation tank (3) for discharging sludge out

of the system The whole sysigmis disposed on the

frame for convenient transportation. The chem ca

dosi ng vessel (1) 5 is placed on the surface of the

f réirmchapgsi nche silowlge dasi ndippepeds)at s thwatbedtam aof the
sui tabl e position above the chem cal dosing vesse
(Eedlﬂ@tﬁ@rﬁ%am%si(%b farpdieghapgips tHadgfemttal of the

in the chem cal _dosing vessel, (1), into_the reaction

LHENE): REn WP IoRY BRSRL i rPyfRPeTd g1 Eben fgane cox
der that 't d |
- %mm%%fﬁe LTS S S SRR AR (SN

O ﬁ gg S‘Eﬁﬁat gnt I'l:eh?r e% f%.régt ?ﬁ% (t e Tran%r ai Q‘he chemical

I'ng chanber € hélTca QU|d|ng

) e.di h LRAK. {gﬁ
r?taélﬁ%% (?g tlgnil §%5dl'haé{s?ze oﬁ:atbﬁg er atTt above
V"Qﬁieeva{é?ﬂléifaéé@mg S¥§E§g1' N1)thigeP'HB8A dosing pump
enbodinent is 1.7 to 2.5 netres in outside dianmeter

and 2. gurigs 4ee n@héﬁcan hai ght. 2RmEkQ I ENHHPvESSe1 (1)

been given by way of exanple only, and various
maditfd ceé onsaetisndtankal (29r adliinls 18 tbeatddsertd hedhigher

enbodi nrent may be nade by persons skilled in
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

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.

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

as specified in the appended claims.
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the art without departing fromthe scope of the
invention 25 as specified in the appended clains. 9
CLAIMS 1. An integrated wastewater treatnent system
adopting chem cal coagul ati on technol ogy, conpri sing:
5 a chem cal dosing vessel (1)¢_a centrally disposed
reaction tank (2); a sedinentation tank (3) disposed
around and below the reaction tank (2); a chemca
daaiMPpunp (4); and 10 an agitator (5) ; wherein the
chem cal dosing punp (4) punps chemcal fromthe

chem cal dosing vessel (1) into the reaction tank (2)
and the agitator (5) mxes the chemical with

welst enat®® FRtegEAEBAC RS SMATRT( BT Fdmeitagil BteBnadopting
and 15 wherein the wastewater that is stirred, m xed

aﬁﬂlI%%%&ﬁn%ﬂ%ﬁPy%F%ﬂqeﬁﬁ%ﬁPQ%RQYWlﬁ9QRﬁﬁ%ﬁﬂﬁznl on

tank (3 for, sedipentation a paration, with
treat ed GRFHER E8l dﬁ%ﬁﬂ%ﬂfﬁfs Jﬁgéd from an upper

part of, t I S| e bein
di schar ge %%tf‘%m \?\éedro%éir {Iae'%%t(l% tq’%e se %ent ati gn
tank (3); sé@?m éé@ nEEHﬁi‘ &) adﬂéﬁweéola&%%ungmd below

chanber (3-1 ocate in the wupper part of

SedjdTedAld 1h ik (@) ;for collecting

a chemical dosing pump (4); and

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
wherein the wastewater that 1is 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
the sedimentation tank (3);

the system including:

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

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
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grains in wastewater; and 25 a helical guiding el enment
(3-2) disposed in the grain collecting chanber (3-1)
for guiding water fromthe reaction tank (2) in the
grain collecting chanber (3-1) and maintaining said
grains on its surface until sygh -10 grains becone

| arger. 2. The systemas clained in claiml1l, being
supported by a frame for convenient relocation to
agolias. bec®meTRarggst.em as clainmed in claim1 or
claim?2, wherein the agitator (5) is |ocated
centrally in the reaction tank (2). 10 4. The system

as clainmed in any one of clains 1 to 3, |nclud|ng an
adt-onaffite Fyske™ & slaimeddm Sham the being supported by

sedi_nentation tank (.3 or _di schargi ng sl e. 5 The
s?sFéﬁPﬁsfeFaFﬁgaeP& %ﬁyrﬁﬁgc 18PaFﬁBaf°¥g%

wherein the helical guiding element (3-2) conprlses a
set of heIicaIIy tilted plates or pipes. 6. The

syst e d |n [ Vi
a%é.'ou{nsriill a%t er oc?'%%n%%e C}é cg'%enﬁér ;oxtandIlaalm 2! Perein
h%hghtaéqtgigkt‘%54-Olgetmiééted centrally in the reaction

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.

5. The system as claimed in any one of claims 1 to 4,
wherein the helical guiding element (3-2) comprises a set

of helically tilted plates or pipes.

6. The system as claimed in any one of claims 1 to 5,
having an outside diameter of 1.7 to 2.5 meters and a

height of 2.5 to 4.0 metres.



