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141 mn’l'\u«\dmaa-uuaqmamnmsﬂmﬂmLarﬂmm'lﬂasm‘l's sasunulaaday (5 ATinn)

asa

1.2 auavm'mm'lmnsmﬂ aaﬂLmu'l%svuuﬂ'\umhtauuﬂs*amﬁmwsaﬂa, 85 naU sy CSTR W30

Plug Flow wuulafiuSinaTuanndnni JUAAINMIAMITE (5 ATUKYK)

w9

c 1 C -k . A 3
—_= , —=¢e ,first order reaction rate = 3 day , sas T Iva 3000 m /day
Co 1+k@ Co

P o W a
13 wauauawwwmaaau'l.mhmvm’mn'ﬁmumm'mu Unit operation process fisnansalindauaiy
Fnan lelasRasanananuwanzsy aruduRsazanuinllldmoaassgmand (5 azuum)

............. 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 (VOC) 5. Electrolysis
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F2UU primary sedimentation #38 dissolved air flotation (DAF)

dwwaln
. Wastewater flow rate fisniviniu 1,000 m’/day
- Chemical oxygen demand fi@1Lvinnu 1,500 mg/L
- Total suspended solids ey 500 g/m’
- Optimum A/S ratio AenLviny 0.01 mLimg
- Temperature 30 °C, S, flfuvinny 15.7 mL/L .
- Recycle pressure 4fLYiNU 250 kPa
- Fraction of saturation JfnLviniy 0.5
- 1 loading ffinivinny 5 kg/m>-h
- i safety factor FwmsuRuATiariiL 2
- 1 surface loading rate fifnatjsznin 20 - 150 L/m’-min
- 32uU Dissolved air flotation 1uszULATNS recycle

A _1.3Sa(ip— 1R
s TSS(Q)
_ P +101.35

101.35
- STuuYnuINeT 24 $alue

,p=pressure, atm

' L3 @ a 3, 2
- mﬂ’n&uﬂ'ﬂaamﬁn’mmﬂmznau'lundm”mu 1.25 m/h w58 m/m-h

ao‘l%’ﬁagaﬁﬁmua‘lﬁtﬁamdﬁ%da‘[ﬂi{ (10 Azuww)
1) snauauild (atm) 18989 DAF
2) sarmsinaniufidrds DAF (@ + R) (mh)
3) Surface area 28909 DAF (mz)
4) Washagawin surface loading rate L/m>-min ag:lu’ﬂvaﬁﬁ’muw?a‘hi lunsd@ialumanzaalim
AN
5) 'ﬁu‘ﬁ'ﬂmﬁﬁ primary sedimentation

6) Wuaaetof-Toidlunsifenleszuy DAF #3a primary sedimentation
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ot 2 Tssrmuludadt 1.4 dosmsldszuuhumidsuny Upflow Anaerobic Sludge Blanket (UASB) tia1intia
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AR wIInmMahatuduluden 1.4 uasdihiFuiu@uidrssuy UASB dsansmsfisnnuald Ivindnunls
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4
2.1 99MWICOD,,;, uar USuasdathiadiuds (v, uss v,)
2.2 vvnuiasdniaige LEUHUEUINAIURTAIINGI (A, H, Uaz Hy)
2.3 39952980U36 alkalinity maaﬁmﬁmmﬁmwac«iamwauqamaus:uw?a"l&iﬁﬂ‘hil.ﬁmwae’fam‘ium?
WAy alkalinityasluinlslumianalandudan
2.4 natifisn COD mummg'lmfwﬁvoa'm%’uTswmﬁ'«ﬁag:'lmwmsﬁﬂuqmmﬁnssud’mﬁdﬂajtﬁu 300
mg/lL dfirumstniaanszuy UASB enrhusnaspuniela LLa:'lﬁuammwﬁﬂLﬁu'iwﬁuﬂﬂﬂﬁ

Y ' ' o v
dashmIamaseunauzunudlugasiirmuald
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Wastewater from primary treatment

- Wastewater flow rate, malday 1,000
- Soluble COD, mg/L 800
- Alkalinity, g/maas CaCO, 300
Wastewater from washing
- Wastewater flow rate, m3/day 500
- Soluble COD, gim’ 6,000
- Alkalinity, g/m’as CaCO, 300
Wastewater from de-chlorination
- Wastewater flow rate, m3/day 500
- Soluble COD, g/im® 300
- Alkalinity, g/m’as CaCO, 300
Process
- Organic loading rate, kg COD/ms-day 8
- Upflow velocity, m/h 0.8
- Reactor volume effectiveness factor (E), percent 85
- Height for gas collection, m 2
- anugsasdadaslienioondy, was 10 LURT
- fi'm’nmﬂuemﬁs:uuﬁaanﬁ, g/m’ 3,000
- vsifunnaznau Oc, 4 52
- Vn=QS0, VL=E. A=-—-Q— HL=%.HT=HL+HG

Lorg E velocity '
- 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
_ K1+ (k)60
. 6.(vk —k,)—1
cop +Q cop_  +Q cop

primary treatment primary treatment washing washing dechiorination de-chlorination

Q +Q +Q

primary treatment washing de-chlorination

- CODmix =
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fofi 3 ndeft 2 wudmalsesmdenmadenlumadadudsladldsuuaulfaimaszaan
Sequencing Batch Reactor (SBR) lﬁ'ﬁnﬁnuﬂlﬁ'ﬁagaﬁﬁwuﬂlﬁmaummwia‘h.lﬁ (12 Azun)
3.1 R wansaumIafiunidans usy $ausaum L Aunsanae (3 AzUWK)
3.2 238N fill volume 8 ToU (2 AZUWW)
3.3 WWINATOI SBR (2 AzUU®)
3.4 Hydraulic retention time uas BOD volumetric loading iwllanuinawiniseanuuumiala dhluduly
AU IAUTAITDIAUOUUE (3 AZII) '

3.5 PINNTT8BNLLLIILEAITaRaR N IR TR ilstadedtlaiuidy (2 azuww)

URA I
- Wastewater flow rate, m3/day 2,000
- Biodegradable BOD, g/m’ 1,450
- 09 SBR, 019 2
-t Al ‘ 2
-t Talwe 0.5
-t Tl 0.5
-l 0
- VeV 03
- Rang of hydraulic retention time (HRT), h 15-40
- Range of BOD volumetric loading, kg BOD/ms-day 0.1-0.3

- ettty

-t sty Hg HyH
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2ofi 4 (15 AzUWW)
° A ° a v
4.1 tualdmsnissuumhdatwdsluda 4 figaniadl CoH,,04 (10 AZUWM)

"y a a4 v al .
1) Nmﬂsmmaanmwﬂmaamsmawgug (theoretical oxygen demand) lumstianaane C,,H;,04,

[y ' a o Y ' Y ' a o d o v a
1 kg (Weavlunianilaniv) uazdaensamerils (WaavluniaoAlansy) Wakmualvaned
sandlandudiutsznay 19 wafidud

' a aed v o v - - -y
2) ﬂ'ﬁuauamﬂmiﬂﬂﬂ?ﬂﬂd“uﬂlu’uaﬂ 2 @]aﬂﬂ'\?ﬂsuﬂlmﬂaﬂ‘nlﬂuﬂq\rﬂﬂﬁgl.ﬂqvls
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- Wastewater flow rate, malday 2,000

- Total suspended solids (TSS), g/m3 500

- Wastewater alkalinity, g/m3 as CaCO, 50

- Alum Al,SO, 18H,0 added for removing TSS only, kg/1000 m3 10

- Phosphorus in wastewater, g P/m3 15

- Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94

- Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 925

mviua

- 70 Wafiduduas Total suspended solids (TSS) ANAZNOWLA LK primary sedimentation tank Tagls
@aald alum

- 90 Wadiduduas Total suspended solids (TSS) anaznawlain primary sedimentation tank Taols
alum

- RUMINISLAN alum Lﬁ‘am? precipitation
3Ca(HCO,), + Aly(SO4)318H,0  <emmeeme- > 2AI(OH); + 3CaSO, + 6 CO, + 18H,0

(3 x 100 as CaCO;) (666.5) (2 x 78) 3x136 6x44 18x18
- JUMINNAYN alum DU Lime

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

(666.5) (3 x56 as Ca0) (2x78) 3x136 18x18
- AMMINANBINYIINISENG Phosphorus (P) 1 kg #89113 18 kg 189 Al(SO,);18H,0
- P4 = 1000 kg/m’

wnsummadealuil (10 aziuw)

5.1 WRINIRVDY TSS (kg/day) ﬁgnﬁﬂﬁ'ﬂ'[ﬂuvlmﬁu alum UAZLAY alum (2 AZILLW)

5.2 33m37980V1 alkalinity lwi§ofiApawadenisinea Tss lasnady alum  wia'lsl drliRoawe
da31fiy Ca(OH), adluirnly (kg/day) (2 Aziww)

5.3 3916 Al(OH), MiAindn (kg/day) (2Azunm)

5.4 WwW1dIunasvaInznau TSS ﬁtﬁm’ifm’lnmmnm:nau'[mn‘hhﬁu alum 2) Lin alum Aaria TSS

(2 Azunn)

5.5 2Tt alum AdaaLdaiy (kgiday) iRaldrinea phosphorus wazt3anasuasaznanfitfiaduen

mIanaznaulann1si@y alum tierinda TSS uaz phosphorus (2 AziwW)
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#o1 6 TssrudasmslFszuuthiauuuteiduene (aerated lagoon) tiatntiaiieanainszuy UASB luda
f2 Imﬂﬁdﬂdﬁﬁqmummgwm{ﬂﬁvﬂﬂmmﬂ Windnunlsnimualiaaudronudaluil (10 azunw)
6.1 vamiaaalunsiiunnaznau (solid retention time, SRT or Oc)
6.2 3MUTnaTvastalduaine _
6.3 wMUTnmaaRaImssanflaumanguideiu uadliilssanmanudesmsaandlanidaldade
6.4 3amvinen BOD luhfsrmunasgunalal

tvwaln
- Wastewater flow rate, m3/day 2,000
- Soluble COD, g/m’ 155
- BOD/COD 0.6
- The plant permits standard BOD;, mg/L 8
-  Depth of Lagoon, m 3
- 0, day 4
- Water temperature in summer°C 35
- Water temperature in rainy season°C 25

- Y = 0.65 Mgy ves/Mzons: KS = 100 mg/L (g/m’), k = 6.0 g/g, K, = 0.07 day " for 25 °C
- First order observed soluble BOD removal-rate constant ky, = 2.5 d"at20 °c
S

[+ (k6]

- Ky = k1,06 T

- Oxygen demand = 1.5 Q (S4-S)

- SOTR = 2A0TR
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'Lwauaﬂn’muﬂlvsaanu.uummumuﬁuunmwam Tricking Filter AianslenwadluRudininue
(13 azuuwn)

TRWBATN

VSinomiudefdrssuy, m iday

fin BOD, mg/L Yiidy

f1 BOD tinfirnumsthdausa, mgil
fenaznandudurinda Bop ldsauas
Filter depth (D), m

Recycle ratio, m’/d (R/Q)

fin K

n
AuArllunnsnedy, was x was
i

—KkDIQ,"

S

0

0.8 (hhuss il
500
20
10
4-6
]
2.35
0.5
12 x 12



