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414 1 	 (26 fiziaru) 

1.1 n-51 -rroi-Jutoovi-kUrium51 -rlo v- 6 mitqliiitithtalgan91-161@tn115  

uall-@d-ilf-i5nnun-nt.litiocti-ILSo6titojlthtn@uni7n4--11.1 (4 Anaru) 

1.2 -inifokiacifieninal:12,fri5ttici@@ninulciiUlcdn5a.iiithtSco.8frimi'@uat 80 61ilh'n5alauu CSTR via Plug Flow 

Loviinnai1unn5tiotioalumwilh1lhvia@ptivi'j4 

(half life time)loo1,ialin-mVion6)-ikri7i 1 (4 nr,Lm) 

tiivicuoilisi 

C  1 C  = 	, — = e-01  , first order reaction rate = 0.05 h ', — = e
—la 

CO 1+ ke Co 	 Ao 

1.3 @4utiLafictlilLviS@@y,11111-4117mi-run-15131IToithu-)fiu Unit operation process fia-an5filiffi-imactillAnn-Mi 

IOEYFR-15t111TIfIRTMILIALlt01.1 FrinatJuiitquariflyadicultflAillLmettvrwir (4 Aziant) 

	A Suspended and Colloids solids 	 1. Air striping 
	B Total organic carbon 	 2. Activated carbon adsorption 
	C Heavy metal 	 3. Ion exchange 
	D Volatile organic compound (VOC) 

	
4. Surface filtration 
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1.4 TinvkilEnALool-illetA grit chamber, primary sedimentation tank Lot secondary sedimentation tank J 

in5onvitnotrd5tLnvIlocCinAm9.111p -anrARTILSn (Top, Middle and Bottom) (4 finicuu) 

L a El  

Primary Sedimentation 
Grit Chamber 	Tank 	Aeration Tank 

Second Sedimentation 
Tank 

Influent 

          

Effluent 
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1.5 151111.1a601,112:icutliAanA@1@@nucinnt-ucull-nToiiii.AuS@aorni-iicuarstvinvu@@nTInj-ILSo lopon-151,511m 

6a@nl4i5tucu dissolved air flotation (DAF) 

- Wastewater flow rate i.iiiLvinficu 500 m3/day 

- Chemical oxygen demand i.1113vileicu 80,000 mg/L 

Biochemical oxygen demand id.lilLvinficu 40,000 mg/L 

- lorZu Lot1.112% VwilLvilfieu 5,000 mg/L 

Total suspended solids Nivvilficu 1,000 g/m3  

Optimum A/S ratio i'wilLviiricu 0.01 mums 

- Temperature 30 °C, Sa  Nnvviliicu 15.7 mL/L 

- Recycle pressure Nlvvileiru 3.71 atm 

Fraction of saturation 	0.5 

wig solid loading 	4 kg/m2-h 

• safety factor glvicui■TuViNlofilficu 2 

- surface loading rate i.iil@E•juvrill 20 - 150 L/m2-min 

- 5VUU Dissolved air flotation lAct5e,cucucitn15 recycle 

A 1.3Sa(fp —1)R 

S 	TSS(Q) 

- 5tenvi-mulcuat 24 if-ALI 

thaFvanmIutr5LLE.nai5buvl6 al5LL6rua@u Lot inirtLaj- i.c  /21 DAF Au 20 90 Lout 80%, 

o 

W11.1'41J 
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•91611/1011611111,11Ailcil@i49d16.19101,1111 (10 M31,1114) 

1) .jmnf-mlciAa5-)licriiLiht-il DAF (C) + R) (m3/h) 

2) Surface area 121611 DAF (m2) 

3) lim-mi@I2-1 surface loading rate (L/m2-min) @t, jacirfiliifilmtoroiglill.lf15f11C11,1.11,14111r,?iIMIVITtlt110 

ciALcVilIntaL 

4) i'l COD, BOD, TSS Lot 1,6nTuav1.nITIALonTin DAF ‘I tli  

5) litortailwilticucuti-ngiojiLSoLiiatIn6ni-rViaanwIn  DAF 
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foil 2  151lict,Aln1516htUUct1-11701.11LSOLvuU Upflow Anaerobic Sludge Blanket (UASB) Li■ m3-16itli-ILSEJA/1 

5-matLbduociri-ni1ali tIniinyRIIiimjal7if-Tivicuoli@cug-in-IIN10,ctfil (12 nzutu) 
2.1 LLt CODmix 	IfiLimfilti-UojnLSEJ (v, tot VL) 

2.211,inciluili/2161111`6101:111,S0 LAilmilcuFjcutInalluar,m-rDou l (A, HL  Lot HT) 2, 
2.3 lm-Aa@u-i-wil alkalinity /211.1-ILSEriivitlulcw@i@aLqa6m15r,ucumi@biehhivtlolvea4)Jal5SeLIAL 

alkalinity a 11,1J Lviibluvith u 
2.4 r5€ili4in COD vrimimpujiilg-rmi'cul5llicualiiiilliCricu 120 mg/L ctilikiluni51.7-rtToTinuuu UASB 

t11 ln15e@d11A5 

Wastewater from DAF (primary treatment) 

- Wastewater flow rate, m3/day 	 1,000 

- Soluble COD, mg/L 	 500 

Alkalinity, g/m3as CaCO3 	 300 

Wastewater from washing 

- 	Wastewater flow rate, m3/day 

Soluble COD, g/m3  

Alkalinity, g/m3as CaCO3 

Process 

500 

5,000 

300 

Organic loading rate, kg COD/m3-day 10 

Upflow velocity, m/h 0.7 

Reactor volume effectiveness factor (E), percent 85 

Height for gas collection, m 2 

mlaq1/216192i@lili19:1@un'i1, 

l'WIT1111,§t,01111715tcUclJkli15, g/m3  

10 LIM5 

3,000 

naiLficutinvitn@ti ec, 32 

QSo 	Q 	VI  
vi= 	 ,A= 	= — HT=HL+HG 

Lorg 	E 	velocity 	A 

K, = 450 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, kd = 0.04 g VSS/g VSS.d 

Ks [1-1- (k d )Oc ] 

Oc (Yk — k d ) —1 

treatment 
+ Q

washing
COD

Washing  

Q
primary treatment 

+ Q
washing 

— S = 

treatment
COD  

CODmi

Q
primary primary 

x  = 
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61@i7i 3 1v)@cugimlivi@l,lictr 

3.1 -Inifac`vi 2 ricu-i-rollI511- ainlmwrilLSonlcun-1513-nTvillit,SEAKA6htucull-161LanitimniFill5turti 

Sequencing Batch Reactor (SBR)Ii`CinFinctliiii@k.J jacifiTtAtioliv)@cug-graivi@lctid (8 ntivut) 

1) wo-14-9n9nvun156n6tleun- 5iel 	4-nn95guni511viluniTbeno (2 fit mai) 
2) wtrw-i fill volume 6a 5@1.1 Lot cifiLw561 SBR (3 fittitru) 

3) Hydraulic retention time u 	BOD volumetric loading LthillimuLnaginn5@@nucucumi@lii 

miLLnamiliaiolii@ocumvut (3 AZI,1,111,0 

firiwuolca 

1,500 

1,000 

Wastewater flow rate, m3/day 

Biodegradable BOD, g/m3  

SBR, 

tA, 

ts,/t'al 

2 

2 

1 

t D 1 

tilt213.11 0 

VF/VT 0.3 

Range of hydraulic retention time (HRT), h 15-40 

Range of BOD volumetric loading, kg BOD/m3-day 

-

 0.1-0.3 

tF  = tA -FtS A-tp 

- tc = tA -FtS --f-tD 	tF 
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3.2151Intaln -nklmitif5a,iumInctToj-ii:Sowtru Activated Sludge 

Wirwil (10 fit Mal) 

1) Mass TSS (kg) 

2) The reactor basin volume (m3) 

3) Determine the reactor detention time (0) 

4) v15-Nefaui Volumetric loading (kg/m3-day) --ii@Octed-AVii,vantaLvii@bj 

5) .i@StriErii lcumaSivi@ln-15@@nmytna,iticulii,ti Nitrification *ii@lctfilai111.5 661'€J 

61111140161,1 

Wastewater flow rate, m3/day 1,500 

Biodegradable BOD, g/m3  1,000 

SRT, d 8 

- Px, TSS, kg/day 
	

1,500 

MLSS, g/m3 
	

3,000 

volumetric loading, (kg/m3-day) 
	

0.3-1.6 

- V*MLSS = Px, TSS * SRT 
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/ID 4  ( 8 nitart.1) 

4.1 riiwuoIian5bn u9ig91641-15tucuTCr1lli6SEActriio 4 il?,1,V151,Ril Ci2H22011 

1) l'viltr5liltuaanqs6vAklm5ctinlvigq (theoretical oxygen demand) Itim5dauam9 c12H22011 

1.5 kg aimuuluctirLi-Jorilaniii) 6o.d.ialm5@nn-w16vi-1115 aiomAtIvIthsfilanii0 6fj@fiivuo111@lfria1fl 

@@nqiRcuLqtgi-authtn@cu 20 rti@fik.di 

2) m5dotgialumb'uvii6vimolii69151f1`15lvia 1,500 m3/day Lot BOD 1,000 s/m3  '1"@1f115ct_132,ntu 

@wviavuvrilvv4Lvii5 
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664 5 4-din-inI511- uacvilvillBLintwehilviathi 

10/14 

- 	Wastewater flow rate, m3/day 1,000 

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

- 	Wastewater alkalinity, g/m3  as CaCO3 50 

Alum Al2SO4 18H20 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 92.5 

fiivicta 

75 1,1Migicartm Total suspended solids (TSS) mnotnoculAu primary sedimentation tank los'ION 

li alum 

90 Lti@iglwilm Total suspended solids (TSS) onminut.illitcu primary sedimentation tank Loo' 

alum 

alifmni5LFIL alum Si@fm precipitation 

3Ca(HCO3)2 + Al2(504)318H20 < 	> 2Al(OH)3 + 3CaSO4 + 6 CO2 + 18H20 

(3 x 100 as CaCO3) (666.5) 	 (2 x 78) 	3x136 	6x44 	18x18 

?i1Jni5ni56h alum ficu Lime 

Al2(504)318H20 + 3Ca(OH)2 < 	> 2Al(OH)3 + 3CaSO4 + 18H20 

(666.5) 	(3 x56 as CaO) 	(2 x 78) 	3x136 	18x18 

- 	winn-mionlritr7iin5fino Phosphorus (P) 1 kg klm5 18 kg 721 Al2(SO4)318H20 

p,,,,, = 1000 kg/m3  

@,99101141811101@1till (10 fIZI,1111.0 

5.1 11,112,,7alm TSS (kg/day) cifiqnfilWoolaliAL alum LiatiCAL alum 

5.2 105'30@llil alkalinity luctilLSESIA'olvekfri5filio TSS loun1501ai alum cvg@hi 6111hcilolciAla9i@liSiL 

Ca(OH)2 N1,111,14-115 (kg/day) 

5.3 11/11i-i Al(OH)3ciaioiticu (kg/day) 

5.4 Icvtil.l5Llm561@lmtin@ct,i TSS ViLfloiltiTinniwnnn@caoui)laiLFIL alum 2) ail.' alum LiNlafilovISS 

5.5 Ictincifiant1.1 alum `1711 A@4'LL`rAli (kg/day) Suj0,61115-40 phosphorus LLanfilrimalmt n@tifiLrioluTin 

n-5innn@culoon151AL alum Alarci-40 TSS u phosphorus 
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170 6  191@u4-innaNi@11.1i1 i   

6.1 I511-rai@ln151/215tucucilltioacucum6hainim (aerated lagoon) 6 Ciiii'MYrn6So2vT1 -11:11cLincaionlculliil 

louvi')11.113il'inFint4iiiiiiiiwtallYinu4101Lvi@Ahl (10 m1161.41.) 

1) 'uvi-wi-iLwicum5i,ficurinnnocu (solid retention time, SRI or ec) 

2) •11/1-n1ili-m566@letia:h@in-wi 

3) miitria_riti.imiLklni5@@niiRcuctinlcqqvi@licu intlitharin,wrimg@ln-15@@nMIS4ialii'Vil 

4) mi-ri-lin BOD luj-ritiejnaliviniuvi3@i,li 

firnitioN 

- 

- 

The plant permits standard BOD5, mg/L 	 10 

Depth of Lagoon, m 	 3 

0, day 	 5 

Water temperature in summer, °C 	 35 

Water temperature in rainy season, °C 	 25 

Y = 0.65 mgMLvss/mg BOD5, Ks = 100 mg/L (g/m3), k = 6.0 g/g, Kd = 0.07 day-1  for25 °C 

- First order observed soluble BOD removal-rate constant k20 = 2.5 d-1  at20 °C 

- 	S = 	
So 

[1+ (k)0] 

- k2  = k11.06 (T2-T1)  

- Oxygen demand = 1.5 Q (Se-S) 

- SOTR = 2AOTR 

Wastewater flow rate, m3/day 2,000 

Soluble COD, g/m3  300 

BOD5/COD 0.5 
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6.2 @lctirmunoilat4-nntiti@vaTrAii@immuovd@LLIAIR4LvicrtAlS1@lillnciloj-thAteh  6.1 61,14i -vuL1915r1.1 (6 flnitill) 

6/1111.1011i 

- 1-11115L'IMV)i nkvilEili@viiinli@lnimvqoActi 300 gBOD5/m3-day, m-ilLSn 5 61.1V15 U50111f111161,1,11M 

cij-117@i@oat 50 

- r+11115t1.155111auctiithi@LoAlmAiaLvihvqoLN 37.5 gBOD5/m2-day, RTILSn 2 6IN15 Ii5tF11111111A111,M15 

13- i.iijouat 40 

- cd@oiar,thriurvalailyuNLviiriti 
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°h il 7 lvi@uA'no-11.19ialticti 

7.1 6qL6iYubwilvi1dal5t1J1115 20,000 flu cihali'im 1 fltaihilthrithofilficu 200 L/day iou1Ililwift9STuLimAkr 

1,Tfignct4Nn1Jnvanulnai@@nu,ucutuuthe(101,11LSEALcuu Tricking Filter 11,21617lecifi 

6-rvuolia@numucvniAcur.i-ruticu6nail6n161 Tricking Filter 1740TillAcw@glueticuilicifiriimia 

(10 fir,Lart.4) 

fi-rocumli 
1.131.muctInSultinuuu, m3/day 	 0.8 e1li1ht1imt411,1J) 

BOD, mg/L 	 500 

BOD ciITVie,i-rufr151111701,6Ai'3, mg/L 	 20 
BOD 

- Filter depth (D), m 	 4-6 

Recycle ratio, m3/d (R/O) 	 1 

- K 	 2.35 

n 	 0.5 

- cii■TuM6iTicunwri161, (aim x 	 12 x 12 

S t  
= e

-KDIQ: 

So 
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