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1.1 ingasmsdwamnanfiuinheesdiATeuuy CSTR waz Plug Flow Wiarwualdiszinsnmlu

° a 1 e ‘J ¥ 1 el aan = 1 o
msthdaiinunsasas 90 asugaslitininsjnisoruuuledivsunasuinninnu (5 azuumn)

Mwna i

C 1 S :
— = , — = e first order reaction rate = 5 day
Co 14+k0 Co

1.2 ﬂ’mgﬂtﬂﬂuuam‘i'ﬂuﬁ?‘l grit chamber, primary sedimentation tank Was secondary sedimentation tank 3
msanaznaudszinnlatslatnsauszauanuin (Top, Middle and Bottom) (5 AZiLM)

. Primary Sedimentation . Second Sedimentation
Grit Chamber Tank Aeration Tank Tank

Influent
;/// > Effluent

Screen
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1.4 mauguawwmﬁaag'lmhmﬁmumsmummnu Unit operation process Naansaldindauaie

asnslalasRarsonamnanumanzsy anuduivuszanuduldldmaasegeasas (5 azuwn)

A Suspended and Colloids solids
.B Total organic carbon

C Heavy metal

D Bacteria

E Volatile organic compound (VOC)

1.

2
3
4.
5

Air striping

Activated carbon adsorption
lon exchange

Surface filtration

Electrolysis
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an 2Tsomuqauawmmwmmaamﬂmzuu Dissolved air flotation (DAF) Wuszuuinuaruan

AR MR

Wastewater flow rate fieintiniu 1,500 m’/day
Chemical oxygen demand JéLvinnu 1,500 mg/L
Total suspended solids Afiviniu 500 g/m’
Optimum A/S ratio #dL¥inny 0.01 mL/mg

Temperature 30 °C, S, fdwyinnu 15.7 mL/L

Recycle pressure ANy 250 kPa

Fraction of saturation ¢ty 0.5

@1 loading AL 4 kg/m*-h

¢n safety factor FmSURUAT AL 2

¢ Surface loading rate ﬁﬂ'”lay;i:‘ﬂﬁw 20 — 150 L/m’-min
32U Dissolved air flotation 1uszuufifinms recycle

A _1.3Sa(fo— 1R

s 7SS(Q)

p+101.35
= ——,p=pressure, atm

101.35 .
TLUUwIuas 24 1l

wlrdeyafidmualviiamardsda Uit (10 azunu)

2.1 MaNUAUNLT (atm)

2.2 Sammslnanufidhgs @ + R) (m°h)

2.3 Surface area 18384 (')

o ' ) 2 ., i ' ) ' W . o
2.4 l¥avramauin Surface loading rate L/im -min aglugasfithuuansa’lsl lunsdinlimunzaaulvn

YUNANLRNZRY
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4 ° & : . o P s (%
9911 3 szuuthdastuFouuy Upflow Anaerobic Sludge Blanket (UASB) 1a3lssinunsiiasnsludan 2 &9ld
& o v ¥ o > A a o
32U Dissolved air flotation (DAF) WHuszuutihdaaudu wazl&aiuidudnszuy UASB (wastewater from
Y { e ) oo o A o A o Y ° ' &
other process) avanumuzAfiuald Windnwmlddaysandan 2 LLa:"uaQaﬂmﬁu@‘lmaummmavl,ﬂu
(12 Azuwn)
3.1 WWICOD,,;, ez YSuasasthuasinide (v, waz V)
A’ d' @ o L :’ a 9o ' 6
3.2 aswniuiivesnahiaiids LEdUgRINaIUazANNE (A, H Wez Hy)
3.3 290 T298aUIN6N alkalinity 'uaaﬁ’]L’éﬂ'i'lL‘ﬁmwaﬁsiam’mauqamaaszunﬁa%jﬁﬂ&i WNEINad adLaN
f3Liw alkalinityas luwinlslunsiaeilansudetu
3.4 n3AiNenN COD mummgwuﬂﬁaﬁm%’u‘[ﬁmuﬁﬁoagluL'ummsﬁﬂuqmm%nssuﬁaaﬁdﬂmﬁu 300
wogl o @ A A ' o 8 & 1w A
mg/L UM Itndaenszuy UASBIA W uinasgiunse s uazliisasanufamuiiaudslan
ﬁaqﬁﬁmsmmaauriamnmumlug@\sﬁlﬁm

ANWa I

Wastewater from DAF

- Wastewater flowrate, mslday 1,500
- Soluble COD,mg/L 750
- Alkalinity, g/msas CaCO, 250
Wastewater from other process
- Wastewater flow rate, m3/day 1,500
- Soluble COD, g/m’ 5,000
- Alkalinity, g/m’as CaCO, 250
- Organic loading rate, kg COD/ms-day 12
- Upflow velocity, m/h 0.8
- Reactor volume effectiveness factor (E), percent 85
- Height for gas collection, m 2
- Augsresndasiidaund, was 10 LAY
- ¢ alkalinity fiszundasnis, g/m’ 3,000
- wswiunnaznaw Oc, 52
R S L T PR A (O
Lorg E velocity A

- K, =500 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, k,=0.04 g VSS/g VSS.d

. K 11+ (k)61

0.(Yk —k,)—1

C)DAFC()DDAF + QotharCODo#;er
Q. tQ

other

- CoD,, =
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Tﬁﬁfnﬁﬂm'l'ﬁagamnﬁaﬁ 2-3 u,a:'iTaQaﬁﬁ‘mu@lﬁ@auﬁwmmiavlﬂﬁ (12 Azuww)

4.1 wwwmualumaiuineznau©c) (@ azunn)

4.2 s lumafuini©) 2 azuuw)

4.3 R FNATVRINIANINA (2 AZUIK)

4.4 wlTsufvudeaduazdairadualdinsvasszuuttauuulilFoneden 3 wazszuuihdauuyls
o A a o A o
amedaf 4 uazanufalumsldrunsiiuualiluniseanuuy (4 azunn)

AR IR

Wastewater from DAF

- Wastewater flowrate, malday 1,500
- Soluble COD,mg/L 750
- Alkalinity, g/m’as CaCO, 250
Wastewater from other process
- Wastewater flow rate, m3/day 1,500
- Soluble COD, g/m’ 5,000
- §N Qg NDIANGZNAU, M /day 200
- Soluble COD, g/m’ 5,000
- Alkalinity, g/m’as CaCO, 250
- MLSS, g/im’ 3,000
- MLVSS, g/m’ 2,500
- The plant permits standard COD;, mg/L 300

- COD of suspended solid equal to 20% of soluble COD

= Muma = 3.0day’, Ks = 60 mg/L (g/m’), Y = 0.60 mgMLVSS/mgBODs, K, = 0.06 day "
1 M max S

o e =

O # # Ks+S
p_0c¥(So=8) , ¥

X 1+kd6c '~ Q
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281 5 (12 azuww) Muualimsndrszuuidaigelude 4 figasiadl Cy,H,,0;,
1) awwfSunmeendiaundasnmiengw]) (Theoretical Oxygen Demand) lun1sgasgany Cy,Hy,04
v ] _a’ ol o/ A ¥ a 1 v 1 al et A o v
1 kg (Wasulunisdlaniy) wazdasnmsameanldasarinls Wasvlunihedlansy) ek nuald
ameleandaudusiutsznay 20 wasidud
[ a a6 x Lg d' v a a '
2) mygdesampadunidniualudon 4 dasmsiumeandiaumnguiirinls
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Wastewater flow rate, m3/day 3,000
Total suspended solids (TSS), g/m3 400
Wastewater alkalinity, g/m’ as CaCO, 50
Alum Al,SO, 18H,0 added for removing TSS only, kg/1000 m’ 30
Phosphorus in wastewater, g P/m3 10
Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 92.5

60 asiduduas Total suspended solids (TSS) UNTOANATNAW IR L1 primary sedimentation tank
Tan'lidasld alum

90 WafiFudvas Total suspended solids (TSS) RUNTNANAZNAW b L1k primary sedimentation tank
lawlt alum

SUMINMSLHY alum tams precipitation

3Ca(HCO;), + Al(SO,);18H,0 <> 2AI(OH), + 3CaSO, + 6 CO, + 18H,0

(3 x 100 as CaCO,) (666.5) (2x78) 3x136  6x44  18x18
JUNIINILAY alum NU Lime

Al,(SO,);18H,0 + 3Ca(OH), <> 2AI(OH), + 3CaSO, + 18H,0

(666.5) (3 x56 as CaO) (2x78) 3x136 18x18
AINMINAFBINLIINIIRIA Phosphorus (P) 1 kg @a9n13 18 kg B89 Al,(SO,),18H,0

Py = 1000 kg/m’

i g
naUAIMNGD U (12 Azun)

6.1 9MUIAVBS TSS (kg/day) ﬁgnﬁﬁm‘[m"l.sjtau alum ULazLAY alum (2 AZLK)

6.2 29@59FaUN alkalinity luiFefifsswadan1sinda TSS launsidu alum  wia'lsl drliieane
@aaLdiu Ca(OH), adluivinls (kg/day) (3 Azunm)
1 = I!
6.3 93W6N AI(OH), TliaTn (kg/day) (2Azun)

{ a J " a =
6.4 RN IVBIRZNAK TSS ﬁLanumnmmnmnauIm'lmLem alum Uazlay alum

(3 AzuuR)

dy a a A 9o, o
6.5 WU alum NABILANLAN (kg/day) Waldrinda phosphorus (2 AZLL)
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Sofi 7 Tsanundageliasnsdasnisldszuutintauunya@ueinie (Aerated Lagoon) iathasiheanain
szuy UASB ludefl 1 klddnsifsiiuanasgmwifislasdialy Tiindnwnlddeysnnded 1 uasdoyad
Avualaeudanudaluil (10 AZLLWK)

3.1 aamsalumsiiuninaznan©c)

3.2 amSunaszestai@uainia

3.3 asfBinaanudainiseandiaunmanguidetu uaslilsanmanudaimseandiauiidadldaie

3.4 3am1i1ein BOD luihiisrhwinasgiunie bl

Mnualn
- Wastewater flow rate, malday 3,000
- Soluble COD, g/m’ 155
- BOD/COD 0.8
- The plant permits standard BODsg, mg/L 8
- Depth of Lagoon, m 3
- 0, day 5
- Water temperature,°C 20

- Y = 0.65 Mgyuyss/Mdaons: Ks = 100 mg/L (g/m’), k = 6.0 glg, K, = 0.07 day " for 25 °C
- First order observed soluble BOD removal —rate constant k,, = 2.5 d" at20 °C
S

1+ (k6]

- k, = k,1.06 7TV

- Oxygen demand = 1.5 Q(S,-S)
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P2 ' A4 a v @ 4 o A
1971 8 Furuuanilefiszng 5,000 au Uszzns 1 auldihuszuriiny 250 Lday lesiiisaniuGan

Idgnmunadhszuuindainids dndnmgnueaunansnulieanuuuszuutidaii&ouuy Tricking Filter 99

XY o Y v Cs [ 5. ) A [ ) a & 4
111'UE]¥aﬂﬂ'\“uﬂl“aaﬂLLUU“'ILﬁuN']uﬂuUﬂQ'N’ﬂE]Gn\'l Tricking Filter ﬂm&niﬂfﬂﬂqqﬁv‘,@'wa@luw%ﬂ

(12 AzUn®)

ANwa I

WunaiFefidnszuy, mYday

- ¢ BOD, mg/L side

- §1 BOD shfirwmsthiiauds, mgiL
- fianaznautuduinda BoD ¢¥aua:
- Filter depth (D), m

- Recycle ratio, m’/d (RQ)

- K

- N

- Al lunnsneds, was x was
t

—KDIQ,"

S

0

0.8 huszhilsly)
600
20
30
4-6
1si8in1s Recycle
2.35
0.5
8x8
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Niel ﬁnﬁnmﬁﬂfhQmuqm:unﬁmﬂwauﬁa:muqu Unit operation processes 'Lﬂmnﬁq@ (QunniaTa

1.2) aauud 1 draavlidaseune (5 azuww)



