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1. qloBviuwiarniumioli411171U11J110141gIA11416@lAill (8 milt111) 

1.1 	Suspended Growth 

1.2 	Attached Growth 

1.3 	Natural Pond System 

1.4 	Nitrobacter 

1.5 	Pin floc 

1.6 	Biodegradation coefficient 

1.7 	Kd 

1.8 	Yield Production 
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2. AUflillaillil'AiMaill41,11kLatItIMT111d14,110411451011:T/1.1 2411AMAI4i/n1 4 villiDMi (8 
naru) 

3. Aquatic Microbiology go or,17 ilfi'mdifiguailAI vii@liviiileicuitiumuivienlAuviincu 
66W4th (10 maim ) 

3 



4. 15:1,1.M1111166101601.1171T1NagiONAtillill Entil11111111 (10 maitu) 

5. 41itiqatiitiniIragiiiiiiihniVi ii 4 &nu @leicinE1'iiltl66 1n411a1OU W6ri9IniIVAUti66tial 

MIOTAflitii01 llivnue4Aolituvili town0q`AuviitinOlvilibru,lict7v16vu (10 wavut) 
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6. .9051111U55n'15651iitilt`ndiVi5`ki:Uk.11:Arr1l1tiO1drat6iViri@tithOin1fi (10 Kamm) 

7. @lInpAiiIiiliq@iiiiiiOniliVitualUtottat AinvattniliVigv,SrutotolOuviltifil iii9rfnainnil 
CiFinturifdl 6 (10 nr, MAO 
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8. Biological Indicator ga MAI iitilvikuriln0.1 or,1117'11 (5 fit mat) 

9. Otivi5Entraruh661.1l61Juritht6nminAinilgutlort7-11 UtilJimalitstrd (4 nr,111111) 
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10. n*qhmitifivivitrimulfarui wilmunaillpsiAcuricuctim LkativnArunOiAllvfiEicuiLlf141,V11A'611 
(5 MIMI) 

11. aninv91olluali FC B (Fecal Coliform Bacteria) Lttii-rIfivlqnnivitt  i (5 5  nz111.11.1) 
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12. 	p Kd iii Yield @ifitiavaarinwiAlni%VinjauTorilifiiiviti011,1biaininTriili 

(15 ntavuu) 

dX  

dt Ks. S 

Y =C
O: dt  
ds 

8000 

  

—4— CODs (mg/I) 

—111—MLSS (mg/I) 

-"T 

   

0 	10 	20 	30 	40 	50 

Time 

(d) 

MLSS 

(m g/0 

CODs 

(m g/l) 

0 2390 4000 

2 2390 3000 

6 2450 2500 

9 5620 2000 

11 6460 1800 

18 6030 1600 

23 6400 1550 

33 3985 1500  
37 4120 1400 

40 4170 1400 

42 3510 1400 

44 3910 1400 
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13. l6`61 @noocufirivioufikOgoltnisiallifo (ilogin nq. ion 1 nr,111,iti 5U 35 nr,111,A1) 
1. cluviimr,nmildmiii-) (bulking sludge) iriowinivufiiiiiutfloio 

n. Nitrosomonas 

T. Nitrobacter 

fi. Denitrifying bacteria 

1. Filamentous bacteria 

2. clwiiiinel%riotAli (Foaming) lutioinotnatiiiiiowinaqvligftolAti'm 
n. NatlYri6anE1Eyt1-Q-Anvrocil 

6d. Surfactant 

R. an5ct.vi`i6 

J. v  T@ n aat T fp  

3. iolot-pilErafiu Anaerobic digestion 

n. 'lljfi'l6ilL1/11„1 

T. Lilotn@i_o.'1@un- nwuu16?)1@nn-wi 

R. HRT LYin 1 ITU SRT 

1. ila n, T, LLat R kin 

4. 5r,uthilf1iic1afauloiathArufi'iliaviiiiii51i'UU Symbiosis uwirm-mliurieuticunfiiiu 
Tfunh.nr,cirutlitTo 

n. TizeUltidfilnWri' 

66. 	5tiicucuqL@Loa'CI 

. 5tuculthEm@l 

1. 	Tccucuanii1,71 

5. InitYCjiiivnivulioon6TiRticliiiidiu5nievq1 iincoruNhviignOloltrilifTwAil 
i ciliitiooiriudotriMm q  

n. co15@nlJanuAcqu mi I5FLIAl@i.  

66. 	alVIlEJFIVIJEn `i@ 11.151V1.81') 

R. 	IIMV165r3 14i.'@ 1,551L1Ai@i 

1. 	leth1M 681-J Illi@ acum1CioanCto 

6. 6tioloithigiiictivroolni5iFionnwaiqoaou (Rising sludge) @@nwmcilonor,noti 
n. CriocUffiitingictaTfILwhileLifilmnnnou 

6d. 5-15-1?hu@'11/I'l BOD:N:P 11i6vIly-raiL 

ft ctfiLrgue@n€Tmuatmuctsladiati 

V. io n LLat T lin 

10 



7. di MLVSS (Mixed Liquor Volatile Suspended Solids) 1/12'lalat:15 

n. %@lailLm- ua@O'r,im..Intonm@l1S11  

T. TolailLoncto@ESiF)ovuntonb-m@l 

• T@1A11,1,TTO@EALWILLA1,14@@yi,  

1. 66@llLITTUa@ESI 

	

a 	LN11.1,AiTI'lati 

8. 	SV (30) vimiutiot,11 

n. Ii12.nm -Itn@Lii7i0-Jfnul,141 30 V1171 

' T. 1.1-ninnmtnalf1/1uAn-ititu 30 Ini7i 

• M'111,641i1,01til@l1171%.fl`lEAU 30 'tar/ 

1. flr)nLvaiiii.atn@uvalolL@'-in-im 30 unii 

9. c@'/EJ1711r1Na9i0f117%.111,401W1U1113d11151r11,00f1,91 

n. nanevva 

T. 17\111it-JT@Tli@ 

R. IriLlt1.1111641'15tUU 
9' 

Ifilint-uRmancthn6u@li..AnLa8on 

10. 	 Liiminin491,91 
• Lkiflaa`ict,i'llio71011A2 

• RTILIAJ6rFUT@l'ITRaeild'Illi 

• Ra@ua-r*'@Iglalnlm 

V. kinylni@ 

11. ni5ihnaoitiallcolif6liinyankl@ncrhatill17 
n. 115tn-rwn-n•gink 

	

Fl4 	linal 

• pH T@11114U 

LIJS@ATI..nuRameuvinlIn 
„ 

1. Quin@ 1 Lot 3 

12. lilliwtialwriAl residual chlorine ilthaYilflicauni7iiii911 

n. mlNo break point 

vii:tinNo break point 

R. VA'1NO break point 

vviclnNo break point 

13. maiLiunfiCio (C5H702N) 1 nilffionlocuivii11,12071Tailaniu 
n. 0.28 ni'L 

T. 0.71 Mil 

R. 1.42 Mid 

1. 2.84 ni'L 
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14. '@iEfl,CicrIld1NalitliOnrIT,',91r,naubl gt (Sludge Bulking)11,15:',UU AS leiAiu 
n. yin F/M vaitacit 
6d. a-15@imnLaillivrAIF.J1cIAJ@ 
R. @@nqmuatanEmiltlyt,acd 
1. gnmautpL nnnn 1 io 

15. dioirimitvill•NOMin@tig60 (Bulking sludge) ni505-n@liii@lcaliliquWiliiiilln%01111 ,ii 
n. inailideilcqn5n,1 

T. 1117,10T@1?I'lE.J1411,141,LIJR17113017;2:111.nt111.1 

R. lcuimi,vuLLatiAl@aylaiiittnnu 
1. 6mwhin@l/Loa2mima2a6u@wr,n@ui,LcuRilCiu 

. 
16.qttiviiplivanz.:MMTviicuniIi@ipAtitowl Mesophilic bacteria ofichefilin 

n. 0-10 Nmi6ta6 ua 

T.10-25 avnvolAa 

R. 25-40 @lriLtatAE.Ja 

1. 40-60 @vnyzfaSiva 

17. 1Piritnnevrwii6915idTiaivii7oi@NStriflif.1 iniiiviWavY 
- 607ilviaTNiiiiduvili7nuiviiriu 1,000 au.1.1 Yr% 

- diflaiwl`thauivifificu 500 an- A917 
- di MLVSS liALhoiniMviiiiu 3,000 a1n.A05 
- ctrimiolgilSoainiftiviiiiti 500 acu.a.J. 

n. 0.08 nn. ili0i/nn.mLVSS-11,1 
T. 0.18 nn. 'cilai/nn.mLvSS-Icu 

R. 0.23 nn. ilia/nn.MLVSS-iu 

1. 0.33 nn. crilai/nn.mLvSS-11.4 
18. fM,Incuni5ti@uain@livuncli:if.iiiibsieiNliitio@niiiwiAtini5vii5lchAiilMnpaiwzbiiFiciirit 

@z,17 
n. 61616111,1 

T. 111€611.11V151,WLI 

R. hyntlolm.  Lv,galevJ 4 
1. h'ivinicuut.b@anVoi 
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19. 51q@iViraii16rcin
1
7115AIJ

4
UTOT7NWitl5taiiIn7L'UTun'151311701YrlidUVr1lihniVi66uuLa 

A@ 11,11mivu 	 eiij-iiduilifirumrilleii 100 	@F.yinvn-nyiiw,dhl 
firruqm.riantauTolivu 

n. 	5.0 ribniii LLanA1uon1@i'a 1.0 

1• ,12M,VLI 5.0 filani'L atilAi@?M@id 0.5 rIlanTL 

R. 11.11ML1.1 1.0 filanTL LonA1@alAl@Ta 0.2 FilanTL 

`1,1,11m- Lwu 1.0 	aanAlunAJ@Ta 0.1 

20. InU111179111`11dEJ Limy Activated Sludge 401t1iii,IiiA liEPtiet9i6ril 

n. F/M ratio 

• MLSS 

n. Sludge Age 

kinco,frk 

21. 8fild7@nii6Vum'arwiNif1rnintii1l6hMn1finviii@6@ 61@ 

n. 0.5-1.0 Ln./a. 

T. 1.0-2.0 1.1n./a. 

P. 4.0-5.0 Ln./a. 

Q > 5.0 Ln./a. 

22. cluviinn@cuL.Nah (bulking sludge) lultvuomeinwin 

• R-1@€ALvtotmEniinin 

T. tiwnptn@u€@nacucuTunoLAnCricuicd 

m..nnErN iF.Jerivi-ilii,LcuRfiLiF.ALuuLefuIEJL9iti,AFrulnyinrivuni 
qq 
V. cluSEilh -yi.ari5@nwan 

23. liAlkcihnnitnji`Cimiutil)ollo@nihwaiiini-15irioo@n6.13Rtro6nIvigliliwin 

n. Surface Reaeration 

gi 	 ' T. nnwlLm-1:-ALLalT@Q,L@a  
nn  ma(o5d@laairatin 

V. n-miy..auTa111-19-inPrincual-11 

24. @@fplimar,aiucil'ilutioillwiihwirzimAnt; 

• N-wi@cuilnlahLaL@61,14.11--AnanlIeu Loitaoallumounanlgu 
flintlfAcumiawa@oL-Ja-) LLaqlqoymnli5cantli 16:00 u. 
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25. li@rilct.iilfildlikrviTtINALL'UTa@Ubtat BOD 

n. LLcuRfit3Elimmtn@cu 

1,L@a1.11nifillI11 

• diLiinfiR@aa@Eig 

firminctitutiunnOcuiti 

26. Aincdan:Mn@liderlArtninIVUUcCPICinilriidUinithOi@ illijni5ailM@ALVUMA.1127.16nvglai 

n. 	T@ILAlLornla@EJ 1-2% 

irdl:i1V1 T@ILL'fiLLTTLia@EJ 0.5-1.5% 

• ailinmna T@lIALLTTLIa@EJ > 2% 
as 	

T@l0J1LLTTLia@EJ 0.5-1.5% 

@ 27. ni511'11ThiliiaUcillilihnqViiitnilii@niliVULVanridi'iniU 

fl. cunLau BOD 1-20 mg/l 

T. rli,MJ BOD 20-100 mg/l 
t 

• unoEJ BOD 100-2000 mg/l 

unLau BOD 2000-10000 mg/l 

28. 5tUcti9ITLOLdUi@i@aia9italL17liin959lft,n3UVA91i 

n. 5LicuuLmaauculiicuLatin.  

T. T.,-uuLNril@ni 

• .:iicucuQryulluu 

Q T.-iitcurinolculmLi.ALLcucuLLunk 

29. N'AViti56V001011,17L'UtrilM2.1i5ni°11Att9ierliMili'nni71:91U7L'Uctif4OkilirdrWiq F/M 

n. amoebas 

T. Rotifers 

R. Flagellates 

1. Stalked Ciliates 

30. Octalitrtint'UVAMI,91 afrOinciAnAciAriMfannMaMnictlidiTli91111NY=P15aii.nr,UUVIO 

n. amoebas 

T. Stalked Ciliates 

P. Flagellates 

1. Rotifers 
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31. ifolollikinkliriurpitnalcuu SBR 

n. 4-a.hAoliin-n. @onaucuucuu decanter l'athOctii`8nTIN 

T. fithminlatrvii4 CiviannmannYtIoa.nnn--rmlucuuLma 

p. wig svi 6m15tucull@Ellcu6drailYnT,ifialviiLrlo'ltriiincuak'411jui-J 
1. iMMUq1.111'15111'1111-1TN5Vuu SBR TA1(plTILEjlEJ'11111..1M'aLUIYVIMEJell 

32. 127viricidtriAvittifiviulti7tisuuLm LiMwii5viruilthavIBnickq5 g@ 

n. Rotifers U 	Filamentous 

/J. Ciliates at Filamentous 

P. Rotifers am Ciliates 

1. Suctoria at Filamentous 

33. 660191601'AV) 

n. mturyun-nItaNLR68\J g@ NH3 > NO2  > NO3- 

j. mtu-rAnn5liaiciAlLwt?untvhIEELLeuRfiLiESiilij@ Nitrosomonas LLat Nitrobactor 
R. nuuT.In'1luv1ierAlLR6 	(l ea n5vctrn.,m-1517;a -15mlucv1i6cIna@nrno€6 
1. mtuTun-al.culmilcu g@ nwurrAn-a1;?mailuvii6f,In@@n67i1,o4 

34. IvaniciloiniffijoViiehiiluNiLonviAluolmtkunaltnuiLaa-Siovi@titromuicu Z.:111J 

thlf1W117f1.119111.11lat311.7911111AULLUU High Rate Oxidation Pond 

fl. ilInnululiarionnwiii:dmilm-inlrio@@WilLwu 
ti 

T. 1.11.fl'1011..11.1@61PlafITIAJOhkiljLIJOEJULLIil 
9, 	9, 

R. 6iTeuctirlIcightierriLNaalN (Aerobic) SILTicu 

1.1.15rFiliBfliwu@l5vuulumm.h111011LSEJEnRAviil@cizhi 

35. 5L1JUI:111701,1,1PUtia1411,1i@li@liithant111^1M1.115f11311ThjitaUTOE210TEJAT12.1a141,166d1 

flil.J@ZAILf.i1,114f1 

fl. LLuReil 13u riu 1.11bAr) 

T. 1,1:UP17113EJelicUlA@cl 

fl. IthIgii-P-ivanviinE 

fiLiurivaT 1. LLI.Jfl 	M -lu 

tolictIngnviv9 nAult6in 
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