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° ﬁ']L?iSJﬁl'mLmdﬁ‘qmm (Domestic Wastewater)

oR
D

e UNAYIINNITNYAINTIN (Agricultural Wastewater)

o UHeINgAE1MNITU (Industrial Wastewater)



f
ineers™

y o o
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® ANWUENIN1EAIN (Physical Characteristics)

* anwauzN1All (Chemical Characteristics)

® ANWULNINBINTN (Biological Characteristics)
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anuuzN19n18AIN (Physical Characteristics)
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AnWEN19LAd (Chemical Characteristics)
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aNWUENI9B2NIN (Biological Characteristics)
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@A5/IU-%U(1)) | (NTNAW-UUIL(R))
27AN3YA / WA 520 48 apl
JEN[TEN 1061 123 WA
NANN 78 76 Na
ANNULTNNG 410 26 YK
MYLNUANAIT 179 12.6 AL
Tsaneuna 800 94 FIE
Tsaumsan - 0.57 il
ARRIANT 25 53 M19LNAT
AAA 69 21 ATINNBS
WNATINALA 4.6 0.27 MFILNAS
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ARTINT A AHMTINT A

gzinnaaalseenid 11dael _ o |dezimaeslieanu 11ael _ o
(ARI/ULE.Tw) (ARI/ULE.T)

U ALLN./AU 2-7 uafBen ALLN./AU 20
RITITRIN AL.N./F 10 LUEILUAN AL.N./F11 20
AN ALLN./AU 2-4 AUNTRA TNLAB ALLN./AU 15-17
larsa AL1LH./B1 10 Tulssdndagy  |aua/s 8
Hnnszdas AU.N./F 2-14 annszidas AL.N./F 16 - 20
nabnszlag AL /B 1-3 LAN AL/ 60 - 80
19t ALl N./F11d 3 el AL/ 10 - 20
NANRFN AL.N./FAU 500 NIEANL AL.N./F 200 - 800
e m AL N./FU 12 2119 AL /6 100
2l AL N./B11 20 - 30 nezifieedneTny  |aL.u /6 3-40
LANNAN ALLN./BIY 65 - 200 SRNEN AN /FUENE 200 - 300
TLHIE AL.N./FAU 2-3 LANUAE AU.N./AU 3-8
1998197 AR/ (F0.9%) 40 - 50 T3agin1n aB19/(F0.3%) 0.3-0.4
ﬂﬁuﬁﬁﬁu AL.N./AL.N. {iﬁﬁu 3-70 1999A 1N ak/(F19.914) 70 -80
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1.

2.

5EUUUIUAVUAY (Primary Treatment)
FEUUUIUATUNGDY (Secondary Treatment)
FEUUVUIUAIUNEY (Tertiary Treatment)

STUUNIS2LTRLsALaZN15UNUANZNIU/dan3

(Disinfecting and Sludge Treatment)
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oUUUTUNAVUAU
o MsAnMBAZINII (Screening)

\/ o i
% MIMaanNsIA-nig (Grit removal)

/ : .
% MIanaznau (Sedimentation)

v
U o o>

\/ o Y .
% msmaatihiumazluiiv (Oil and grease removal)
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X szuueea (Activated Sludge)

X4 szuvassianeIma (Aerated Lagoon)

X szuugIuley (Oxidation Ditch)

X szuuvedSuaneas (Stabilization Pond)

X szuun3anasilames (Trickling Filter)

X szUU0150% (RBC)

X 5$uugmmaﬁ (Upflow Anaerobic Sludge Blanket,UASB)
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1. DIZUIUDIININNIENN
=
2. DIZUIUNIININIAN

3. ASZUIUNITNINTININ
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Discharge position

1 Descent

Cleaning cye
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DRIVE RIGID FLIGHT IN
SKIMMING POSITION SCUM SKIMMER
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Section A-A

sl —

2 13

C

L - |

Qil retention

R X ETEIX )

baffle

I Vertical
baffle

Flight

H scraper
chain
H sprocket

| Wood flight /

I scraper

Rotary oil

skimmer

T

|

-

Qil retention
baffle

i —
Y

Cover distribution
chamber if desired

Platform
/ Trash
Rack |
EE —1 B
C

Designed for inserting
rubber balloon stoppers
for-diverting flows for
cleaning separator sections.
Sluice gates or gate valves
may be installed if desired.

Sludge pump

Skimmed oil pum
/ pump

Section C-C

9300 lvsTHIUY API Separator
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Retention

tank
N Op oil and
_ ¥ grease
Flotation tank
;;E} T 8 b ; ¥
Pressurizing Press_ure *
i reducing
P valve FHivent
Influent waste
Pressure O (y 5 “ | i
reducing '{_\ - o end
rease
valve Flotation tank 2
d—+ | s :
Air release l
Air
Effluent
Recycle injection Lo

o

Retention tank
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Colloids

f

Rapid Mix

ALO, ALO,

G20
0

Silica, cationic
polyelectrolyte

Alum or iron
<

Alkalinity

Flocculation

Anionic or nonionic
polyelectrolyte

Q.

v %‘/O

5

Time
Mixing Intensity
mechanism

v

Zeta Potential

lonic concentration

Coagulation dosage
0.1-30s
Rapid, intense
Colloid destabilization

Note: ft/s = 30.48 cm/s

h 4

Floc size

v

Time
20-30 min
0.8-0.2 ft/s
Floc generation and growth

nalnvaslnuenpiaiiv
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Sedimentation >



Treated
effiuent

.

Stow mixing ffoc formation

irc

Coaguiants

.

Rapid mixing
and recirculation

&

L~ Clarified

watar
Y e
N | e
astewater
\ a—y \ _[_ _ / - / inlet
- g ._ L
4
\ " "
Siudge recircutation Sedimentation
W
Sludge removal
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Acid waste

Equalizing ! |§§ {jf
tank or

pH control

Slaked lime

Slurry storage

lagoon

Alkaline waste

pH control

v A
nszUINMSUS VN

31

To treatment
or disposal



Rinsewater

Raw

water
Plating bath l l ' makeup
t Y v ¥ l
Acid . )
regenerant ‘ l Cation Cation
Recovered T :: i
Chromic € i
acid
X "
[ ¥ ¥ % i
Caustic A bt Rellon
regenerant ‘ l
v 1

Torinse tank =

!

| Sludge <«——

Demineralized
water strorage

a
ﬂ’i%ﬂ?ﬂﬂTﬁ!!ﬂﬂlﬂﬂﬂﬁl@ﬂ@‘lﬂ!
32

L .» To sewer

Regeneration waste
neutralizing tank
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2IMFl YiT00aNTian Sulfite, Sulfides, Ferrous(Fe2+)
ALGERN Sulfide
MARETI LaYANS Cyanide(CN)
naeawla0an e Cyanide, Pesticides
Sodium Hypochlorite (NaOCl) Cyanide, mﬁi’a
Calcium Hypochlorite [Ca(OCI) | Cyanide
Potassium Permanganate (KMnO,) Cyanide it nﬁumnﬂwﬁw%a‘
Permanganate Manganese
Hydrogen Peroxide (H,0,) Phenol, Cyanide, §13s¥nay Sulfur, G]::’ﬁb’l
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Sulfur Dioxide (SO,) 30
Sodium Bisulfite 39 Chromium (Cr6+)
Sodium Metabisulfite 3

Ferrous Sulfate

Sodium Borohydride (NaBH,) Mercury, Silver
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‘meerS“' Activated Sludge Process
N3ZUIUNSLDLDE

*33UULRLRE (Activated Sludge)
os3UUNANMNTI (Fixed Film)

e52UUUUSULENYS (Stabilization Pond)
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nrNaudand (Activated Sludee) NRTUMBLHLBINY 3 TunpUlUGLRNDINA AD

(43

1. qudsag (Transfer Step)

(43

2. ?Julfd?il‘c’mgﬂ (Conversion Step)

3. YUTIUAZNDU (Flocculation Step)
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* Conventional Activated Sludge (CAS)

* Extended Aeration Activated Sludge (EAAS)

* Oxidation Ditch Process

* Contact Stabilization Activated Sludge (CSAS)
* Aerated Lagoon (AL)

* Sequencing Batch Reactor (SBR)



neers”

» Conventional Activated Sludge
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Conventional Activated Sludge

gy '_'-' -i-d'l:".:. e
Bk 11, B et s

L

Source: www.college.ucla.edu/.../ Rader/asludge2.htm
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» Extended Aeration Activated Sludge
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YBLLANFIN9IZ# 319 Conventional Activated Sludge

e Extended Aeration Activated Sludge

¥ Tan)

MRS Conventional Extended Aeration
SRT (1) 5-10 20 130 WA
F:M (0. BOD /1. 0.3-0.5 0.05-0.01
VSS-9U)
MLSS (un./a.) 1ieund 3,000 3,000-5,000
Detention Time 4-10 24 ¥301NNN
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(Oxidation Ditch Process)
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» Oxidation Ditch Process
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» Contact Stabilization Activated Sludge

AL
DNLANANA
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»Aerated Lagoon
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F/M ratio

= U A

HUNVDITITOUN IS HOUANDIN A

v = dtzi Y =3 U Y
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JaasninanaussansnInueessuulusensag

mszﬂ%mm‘&{ﬂ (Hydraulic Loading)

e AzppsllAguiemeNagyiniiaudunsdlunagnasniia,

9q

N1529UN38 (Organic Loading)
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‘;n core" Trickling Filter

Recirculation of Cleaned Water

Pre-Cleaned ]Ffff 'UI | \ \D

’,'/' Influent ‘:;F/,.LL“N

P :
Media partially |2 42 ¢ o 5 g0 @
caovered with |k e g0 0 -
water :""-—-___ . ____,..--'"

Carifier

&

| Effluent
|

{ ®—4 Suparmate |

Recirculated
Return pump

Wwater
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Trickling Filter

Rotaing arm

Sewage drips onto
Rock bed

Rockbed with
. ﬂllm',r bactrial growth
h’ ﬂ Bl ? E..n..m *. P

L

o R LY T :-'._'=.
aﬁﬁﬁ Sawuge pump in :ﬂ“‘

iﬁ'

-]
-|.l

A To collection or
=4 groundwater TECH




Source: www.ticsa.com.mx/p32.htm
www. org.et.byu.edu/ weau/POTW.htm
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Rotating Biological Contactor, RBC
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Rotating Biological
Contactor, RBC

Rotating biodisk tank

Effluent

o,




Rotating Biological Contactor
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Rotating Biological Contactor
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N15AUNUSSLNNURIUBUSULEDYS

e Jouals1n (Aerobic Ponds)
e Youriaamn (Facultative Ponds)
e Youauualsln (Anaerobic Ponds)

 JOUN (Maturation Ponds)
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YaRURIUaUsSULEDYS

1. @eenldnglunsamuiaznisinesnwaniian lifeaenisyaainsnidainuinuaunsngs

1
(%) a 1 o

2. annsandndunsgnilmaalsalauinninisn1suniauuuaue

9

3. NUNUADNSLANDE1NTEURUYDITNTINISLEITIUNS ILAZONTINTS A 11199310810 NTALIIUIY

4. grunsaunUniniesne lavansuseiny Udeannlssungunsagnsdaaen1etinwlan 15991u
NARAUTUL KazlIIUNENDIMT kazNITNEAT a1unsavrUnsviEsgusuegelanalule
AR

5. Wn1saseszuvignansinnunduinltiveynlssasnaulusuiag

| A a | v & | A o ~
6. arn/ﬁr]EJ'V]Wamﬂqﬂ'U@ahlllrﬁﬁﬂfULUULLW@Q@WWWﬁWﬂJI‘UiWUQQ



f
ineers”

YaldgvasuausuLanes

1. 999n1SNUNUIN

2. lunsainldusnineaiinduniudioenwuurizeniua
Lif veniinazlindudununisies dsessuuiuim
a1sduvsdaaiiuly

3. 1IN9INTEUU leganizainuauelslnealiainsieg

Ueluog

4. a7V lAnauaNunaullafu



neers” nalnlun1syinauvasuaysuLdanss

(="

e Jatdeluadiunluveasannznouiniuilrdasnsniuvediuildnnagney
wgndasaaenateu CO,, N, P adndfnuusdsiinisgasaarswuuuelsina
yirbransdunsdniailufingsingg wu CH, H,S, CO, wavliwaalvdiinty

e Wailuasan 819115 1A way ammwmmvam aNIBERYIELSTULAULA AR
a1m3ne agld CO, N uag P 621\‘1Lﬂmmﬂm'ﬁaaaamamﬁauma‘lumLaa Tunns
GUEJ’]‘c’J‘V\IuﬁLLawﬁﬁQ@@ﬂ“ULf\]‘lﬂ,‘Viﬂ‘lJu’]

a6

. LwﬂmL'ﬁmﬂ%aaﬂemummmwamamsuuiumimahLLa aaaamamﬁaumw
ay maaa‘luu%aa FaunuaiSouay ammsJaLGzJ8'ammjmamaamuuavmww
91F8NY mﬂw,ﬂmLﬂaauLLanaamsaumaaumsawlmqwﬂwﬂmaLc‘fjJuLeaaéﬁuaq
A1MI19EE7



neers”

Methane, Ammonia
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