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Jafl 1 meumnusslul (25 Aazuuw)
1.1 msvndmhidetugeinmnnsidaundelnealietnls wsesuslaedauay (3 asuuw)

ad o

29

aaa

1.2 nsdiiesnuuulvissuuiimideiivsednsnmiosas 90 dsUfjifeuu CSTR w5e Plug Flow wuuladadld
natlunmafiuinannndnd suansnisiwam (3 Azuuw)

Al

C 1 c . i
- = , — =e* first order reaction rate = 1 day1
Co 1+k0 Co

1.3 (anNAYNBUYRITEUUALNAULTY (activated sludge) udmnaznauyseiavla mamvuindinnaznoudos
Asunnala Wetwualdardnsimsluaveniandufueimeadianviidu Q drszuu) + Q @hainmss
leida) 2suansieglden Q luniseenwuustnals (4 Azuuy)
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1.3 wduguanuiwmiieagluhisiiiunsurdauiiiu Unit operation process fianansaldridauafiudsnala
Tngfinrsanananumuzay anuduivwazanudululdmaasugeans (5 asuuw)

............. A Suspended and Colloids solids 1. Air striping

............. B Total organic carbon 2. Activated carbon adsorption
............ C Heavy metal 3. lon exchange

............ D Bacteria 4. Surface filtration

............ E Volatile organic compound (VOQ) 5. Electrolysis

1.4 Tsanundngafiogawianiiswisinisidenszuuiidadusuierindasnausanainunds lnewIsuiisuizning
J$UV primary sedimentation wae dissolved air flotation (DAF)

Auua i
- Wastewater flow rate fAnvi1fiu 1,500 m’/day
- Chemical oxygen demand faviaiu 3,000 me/L
- Total suspended solids iy 1,000 ¢/m’
- Optimum A/S ratio fAnvi1iu 0.01 mL/mg

- Temperature 30 °C, S, fiaviniu 15.7 mL/L

- Recycle pressure fifwviniu 275 kPa

- Fraction of saturation dauvi1iu 0.5

- #1 loading fAinfU 5 ke/m’-h

- ¢ safety factor dwiuRtuiifidnvindu 2

- fi1 surface loading rate fAnagTening 20 ~ 150 L/m’-min
- 52UV Dissolved air flotation 1fusvuuiiiing recycle

A 13Sa(p—1R

S TSS(Q)

p+101.35
p = —,p=pressure, atm

101.35
- sTuuYnTiuay 24 il

| . L ] U =~ 3 2 o ar a
- A1 Surface loading rate 69WINNU 1.25 m/h %38 m/m -h dMsunenneznau

d e ] 1w -1
wlidayantmualiiivamardsialuil (10 Asuuw)
1) AAUAUALY (atm) veetia DAF
v i v o 3
2) Sasmslvasauiiidnis DAF (Q + R) (m™/h)
kg 2
3) Surface area 1994 DAF (m")
' . 2 . I s ] ' a1 2 P
4) A1 surface loading rate L/m"-min aglutisiimuuavisld Tunsdifibivnzauldimaweiivminzay
g4 o . .
5) Wufiveds primary sedimentation
6) tor-todslun1sidenldszuu DAF vi5e primary sedimentation
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< v o 1Y % o o ¥ oo . A o a b
dai 2 Tssuluded 1.4 densldszuuihiaindowuu Upflow Anaerobic Sludge Blanket (UASB) tioundmin
nriuanmstitausiuluden 1.4 lapihihdudiszuufiaduainnsdenszuiunisndn (wastewater from
washing) dadnuneinmunli Iindnulddeyanfimualineudamsaluil (15 azuuw)

2.1 9WCOD,,,, Wag Ysumsdadrvnunde (V, uwaz V)

&’ d‘ s o LY ‘o’ L) 14 ] €
2.2 swniuiivasdairimindy uihurudnanuwagaiugs (A, H_ uag Hy)
2.3 WATIRABUNAN alkalinity vasndeiisswasiennuaunaveasssuuvsaly dliifisanedaafiuansifia

alkalinity asluwilslumheAlaniusaiu

A
o

2.4 n3dlfiFn COD aunasgunfisdniulsauisegluwnnisliaugaamnssudadiatluifiu 300 me/L

WkUN1sUIIRINTEUY UASB SiRmunnsgiuvisol

mviuali
Wastewater from primary treatment
- Wastewater flow rate, m3/day
- Soluble COD, mg/L
- Alkalinity, g/m’as CaCO,
Wastewater from washing
- Wastewater flow rate, m3/day
- Soluble COD, g/m’
- Alkalinity, ¢/m’as CaCO,
Process
- Organic loading rate, kg COD/ms-day
- Upflow velocity, m/h
- Reactor volume effectiveness factor (E), percent
- Height for gas collection, m
- anugevasiuiadiidoundy, wes
- denudusnsfissuugenis, g/m’
- wawduinegnau Oc, Su

] Vn—QS°, VLzl/l, 4= 2

Vi
HL =, HT=HL+HG
A

1,500
1,500
300

500
6,000
300

0.8
85

10 ng
3,000
52

" Lorg E velocity’
- K, =500 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, ky = 0.04 ¢ VSS/g VSS.d
K+ (k6]
O (Yk—k,)—1
- con = Do oanantCOD ey voatment. T Quvaing
Q +Q

primary treatment washing
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Sequencing Batch Reactor (SBR) Tiindnwlddeyafifvunlinoudaiusieluil (12 azuuu)
3.1 IWMTWIUTBUMIARTUNTADN WA INUTDUNIANTUNMINMLA (3 AZHUL)
3.2 3amA1 fill volume 79 50U (2 ATIULY)
3.3 WUTNIATEHS SBR (2 AZWUL)
. . . . . [ ¢ - v ]
3.4 Hydraulic retention time wag BOD volumetric loading 1ulumuinausimssenuuuvdsli drladuly

AULNUN IFUEN T BLEUBMUE (3 ATLUY)

¥ o -] ' o 2 o Y a a
3.5 91NN1598NLUULEnITARILIMsA et sladelaiuifiy (2 AzLUY)

Muual

Wastewater flow rate, m3/day
Biodegradable BOD, g/m3

04 SBR, €19

t,, $alus

to, g

to, Falata

t, 92T

VeV

Range of hydraulic retention time (HRT), h
Range of BOD volumetric loading, kg BOD/ma-day
te = ta +ts +p

tc = tA +tS +tD + tF

2,000
1,350

0.5
0.5

0.3
15-40
0.1-0.3
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dafl 4 (15 Azuuw)
4.1 fvueliansdunididrssuutdaidelute 4 fgnaiall C,H,0; (10 AZMLL)
1) mmﬂ%mmaan%muﬁﬁmmsmmgwﬁ (theoretical oxygen demand) Tunstiagaans C,,H,0;,
2 kg (WinaulumiieAlaniy) uagdeemsoniawinls Aimeulumieilansu) et vuslvennad
sondauiludiudsenau 20 Weidud Tagdmiin
2) fvualiansduvisludedt 3 fnvaswiioutuasduisdluded mstovaavansiuvsdfomaluted 3
AosmsUTIeaNTIaUNIImMgufvinls
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4.2 Yadgladiarudrdglunisenuuussuuthinideierdnasusustrafen uas mssenwuuszuutitati
deoierihdansusunaslulasiaulasssuuldonnia wazaseduneindidyednsls (5 asuuu)
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P ¥ | - a1 ¥
da# 5 Widyanlsenuuianilsidnuaesaselull

°

anun

Wastewater flow rate, ms/day 1,000
Total suspended solids (TSS), g/m3 500
Wastewater alkalinity, g/m3 as CaCO, 50
Alum ALSO, 18H,0 added for removing TSS only, kg/1000 m’ 10
Phosphorus in wastewater, g P/m’ 15
Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 925

75 WodlWusivues Total suspended solids (TSS) Anmznoulilu primary sedimentation tank lagliisia
14 alum

90 Woasidusuns Total suspended solids (TSS) anmznaulsilu primary sedimentation tank Iagld
alum

aun1INsay alum L'ﬁams precipitation

3Ca(HCO,), + AL(SOg18H,0 <> 2AUOH), + 3CaSO, + 6 CO, + 18H,0

(3 x 100 as CaCO,) (666.5) (2x78) 3x136 6x44 18x18
AUN13IMILAN alum AU Lime

AL(50,);18H,0 + 3Ca(OH), <> 2AUOH); + 3CaSO, + 18H,0

(666.5) (3 x56 as Ca0) (2x78) 3x136 18x18
INMINAABINUIINIGAIA Phosphorus (P) 1 kg Anan1s 18 kg 183 Al,(SO,);18H,0

D = 1000 kg/m’

ssmaudrawsalull (10 azuuw)
5.1 29U M8v09 TSS (kg/day) ﬁgnﬁﬁ'ﬂimﬂlﬁlﬁu alum wagLdin alum
5.2 sasaedeud alkalinity luhudefifiomesensindn T5S Taonsiiu alum  videl dlifisamedeudiy
Ca(OH), asluwinls (kg/day)
5.3 994177 A{OH), Aintu (kg/day)
5.4 AomUTInsTemenou TSS Miatuanmsnnazneulnsl) lidu alum 2) @y alum Werida TSS
5.5 aUBina alum Aeafiunita (ke/day) iiislditia phosphorus wazUinasvassenoufiiaiuain

nsanaznaulaeMaiy alum terdn TSS uaz phosphorus
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o Y 9 o w ( a <4 o o ¥ v o
dai 6 Tssnudpsnslissuuiiauuuieidueinie (aerated lagoon) wethiaieenainszuy UASB ludeit 2
Tlsamhiehunasgrunhitdesmly Wiindnwldairuusiineumaiusolus (10 azuuw)

6.1 asmAIalumsiiuinngneu (solid retention time, SRT or O¢)

6.2 WNUINATVRIUBANDINA
6.3 anUinumudeinseentlaumangufsetu uaglivssuiuanudosniseendiauidaddade

6.4 3311A1 BOD Tunhiissiuunsgiunield

Aualk
- Wastewater flow rate, mS/day 2,000
- Soluble COD, ¢/m’ 155
- BODy/COD 0.5
- The plant permits standard BODs, mg/L 8
- Depth of Lagoon, m 3
- @, day 5
- Water temperature in summer°C 35
- Water temperature in rainy season®C 25

- Y = 0.65 Mgyuyss/M8aons, Ks = 100 mg/L (g/m’), k = 6.0 /g, Ky = 0.07 day ™ for 25 °C

- First order observed soluble BOD removal-rate constant ky, = 2.5 d’at 20 °C

- S= _ S
[1+(k)6]
-k, = k,1.06 (T2-T1)

- Oxygen demand = 1.5 Q (5,-S)
- SOTR = 2A0TR
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fofi 7 guwuwivilsiussaing 20,000 au dsznns 1 auldhussdiintu 200 Lday Tngihisanthuideuldgn
snmsruuiinduds dhinwgnueumnsnilfeenuuussuutiimhidswu Tricking Filter lddaya
fvusl¥senuuumiduritugudnanauesds Tricking Filter idnmdldworluuiifirivun

(12 Avuuw)

Aviua i
- Gwnanhieidhszuu, m*/day 0.8 (uszditldly)
- ¢ BOD, my/L tidi 500
- 1 BOD thilrunisthtauda, me/L 20
- fwnsznautusuliifida BoD
- Filter depth (D), m 4-6
- Recycle ratio, m’/d (R/Q) 1
- AT K 2.35
-n 0.5
- fuildlunnsneds, wens x s 12 x 12

S, _ _—koIQ,"




