
PRINCE OF SONGKLA UNIVERSITY 

FACULTY OF ENGINEERING 

n`M@iniaiunifi thrAin9fini5Finwiiii  2 
	

ilni5Flin4i 2557 

11 Mr 	11.0. 2558 
	 oaq 13.30 - 16.30 V. 

5etn 224-212 Biology and Microbiology for Environmental Engineering iolnu R200 

6ii@-coadaqa 	  Tt;k1115..Ani-gi@eu 	  

1,11.1901,V19  

1. 41@a@lifici5i'vilio 15 6h (r1L'LLMML 130 Rtart,i `)1,,J 18 141.v.1111W,V114 

2. 1;ii'lldirnviruhall>0 1 ilau wIneib'uLiuusicsjqlginve,viEcuiiilti 

3. 1,1-imind-rIod-ruviii.n@li@aut.,@@nTiri,imau 

4. efothz,ialg,@@nVinciji@l?i@lifiut,rvaiona'ia@u LicieiNhireiaun'ii 30 triii 

Whifilmi@qt-linpv-inefqlginfimAtqnwincAlil 

5. ISJUVILVII:ThiOn qL4havuhlcovinmilm,Alo ifau 

6. Cick1011641-Ahmlivacun15a@cu My r& 	Ificuoniciniuletniivpio Lin vinni5Ciuu 2 nin 

n95FInwi 

7. 1,11AYinFin't_41anIn5neChalklAiethihi@lanUi 

111 	 El 
❑ LRil @lAOlsali 	 D ina-,/oleb. A4 	 usju 

111 cvm.inr5L 	 Q 61.1 	 

8. livi-rhanlouli 
El Atm@ 	 Q Thnnn 

q@@nii@aau -Yam R11.1M 

iInFinb-niVoyru 



1. @le5tnumiarvianoviialifiTiluiano14-Aqvii1ldold 	frzt MAIO 

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. .1un6lwt.iil1i'rt2mi@frileil166at,i5vienilidi4;stmli26iii91& 2.111A10611111rd 4 wmilimai (8 

miltrU) 

3. Aquatic Microbiology Fl@ @t15 iiw2iliiiAi 1otii47 Vii02.410BinEruvruiviatio,q`thviiiEncu 
9‘ 

iivialin (10 nr,iiucu) 
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4. @171,-vnicolindowitwavio0umitittnivIdlcji (10 ntutiu) 

5. 6ttigt@tiligliINA0flitihnill 	4 611.1001.i @l@BIYIEriiitiLLVine61@t1  @vdfl9ingILIAM.ILitial 

W17;1161.1191hivikuOvvinetilo Tounlq infitinOloli5rcullNionvu (10 finitai) 
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6. @l@BUiffiini5iilaiinnrudniiiiiiiatiwuctrUiliCriliihM,Mrd@iiili@ln-w1 (10 fizia,M) 

7. @15:1,1r11111i1Loo5t4lion-15Ricv,SrulguaLiA'nct4nnni5i@itugrulvrtio”AuvilE
6
thfivichwInni5 

161MUIPIThill  6 (10 Anano 
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8. Biological Indicator go oti5 66til1cricuTin0 ot1511-11 (5 ntivucu) 

9. a ci.iM
a  

Entrui M
a  

iith
.  
utfu

A
n thtitirvl@qnAinwaglcrinl  TrApaitioalmd (4 mum) 
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10. 

(5 nnaru) 

..Y 
11. 	 FCB (Fecal Coliform Bacteria) nitiont

.  
wwItunTorin (5 fitia.n.i) 
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12. 	p Kd um; Yield winioviaLiatnvrolimilnq7iVituauivrtiolLicunfiCiolintutnjilThIli 

Chiaunr, itifiqvicoaiLi:inn-141i 	(15 fit Lan!) 

(LX  17c .SX 	_h1" 
di 	Ks' -4- ..S.' 

(IX di 
) 

rs dt 

2 / nYriAin`17RitligrUT06601tWfiiiiiEJlinr,Utr intimiiMnarum,' (Batch Experiment) 
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Time 

(d) 

MLSS 

(mg/l) 

CODs 

(mg/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. @l7ructri.19nolOuviikin4941Arviiirimiruolit (5 nivuu) 

Lumbricus sp. 	Oscillatoria sp. Vicia L. Epithemia s. Euglena acus. Protozoa 

Ciliata- Vorticella convallaria Ciliata - Suctoria 
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14.loBuiulitigloun'ngm4-ini707nni7th.AtiTaltagnIitiii-auni7.1imillviLivniiiiunOiTn 
lAloia.di'aeiini7 MPN method (10 ftiLa.n.1) 
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15. @lihnowiiiim@tivifjniiqviluusiartio (sliomi fn. ioar, 0.5 maitru 7q1J 15 finitru) 

1. iluviiornmitaiV.J6i') (bulking sludge) alo@inLicuniiiini.1491 
n. Nitrosomonas 

Nitrobacter 

A. Denitrifying bacteria 

1. Filamentous bacteria 

2. ‘Oivynni5kFiAcolii (Foaming) lutailonnnotitfifiwInM61ivitgP691 

n. Nct.viiF_IalulocUtLnvrvicul 

T. Surfactant 

• m61.11/1i6 

Q 6r2 n 	11 cp 

3. 660191t1111,FIEVA Anaerobic digestion 

n. Wifintil6Y11,1 

T. 6flomtnmA@Ein-i15tvulif@-)n-im 

• HRT AYH 	cu SRT 

T, 	R pu n 

4. Inirt.19179111113aUlOilillilAWAT111a111A71.1661,1PU Symbiosis 7:',WillaiViiiuriuumnfiCiu 

linnLiictntutnlicilo 

fl. 5t1rtrtiallnI.M'1F1 

T. 	.Q.-:IJIJEi,JL@L@ail 

• Tnculthomal 

V. 	51111J1.1Mii1-8 

5. 1,111.11JthiloLictru1.11@@mlimuiriiiidiu5n-nv 

tervaqoiriuri@mMouil 

n. viS@nlimovhctia,lcu 156iLlAi@i 

T. erim -IEJSLilEn Ithlmih 

• Ith19.1 65-J coi@ 

Ithlmq-) IA@ LLum7iLl' uonulo 

6. iieisaliaiiviprimln9laionn@euviqoaou (Rising sludge) @on@iniinnor,nocu 

n. LrioqUitriPlcumi.171vricautilmnnnm..1 

BOD:N:P 1,11wintaL 

n. lilliqw@@nqsLuata-leilkoCrilltli 

if Q @ n 	T bin  
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7. fh MLVSS (Mixed Liquor Volatile Suspended Solids) vanutilocct,'1,7 

n. 6olailLonua@Ehiej-runTe,onc&n5@l1A 

T. 6/21AlLontiaaSiouct.mLion4n5N 

• 6tJ@IA11.611lia@E11711,N1666'')6Via@@y,  

1. T@lAILLTT..laa11711.N1L1.6j71,11EAti 

8. di SV (30) vianui11@:,''b 

• Ifilyw5mLin@cuci/kL$i'D-nolet.i 30 1..11171 

11-ninInninneViahnlat.1 30 In  i1 

• m--J 	nut.SNL6i-Jnitillg 30 trii' 

fl-miLihriiivr,nolrviAjlailmlnlo 30 

9. 'Erriliiir4adoniwiii:410I5filiiiifilli5iDidoild 

n. na-lhe7a 

• 111.1171rhT @ 1110 

• 1) 5anal1i166t1i5nr1.1 

1.1riant1dmmianthm@nnou66 n 

10. LijoaiaifiaoluiLAIfi'AciAloilutuficillua9lalcilouann ilifl@lnwwvwfim 

n. SadRa@iVlaiLitbilm 

• nTILLiaJitmlf-i-rma@i'coillti 
GI 

fjnyiniio 

11. nilaiumaoltialluilifiliiiifinmjtql@rAtiod111,5 

n. thr,Fivit 

• pH T@1111?,11411 
a 	2., 

k• t.ALUSal4m-ninaml.nimat 

ty ro lT@ 1 tar, 3 

12. giieLddolUdrid 

n. n5tu-yun151:1.1miiAlLmcu Al@ NH3> NO2 > NO3-  

T. 	 Nitrosomonas u.at Nitrobactor 

9. n5r,Inun151,11oiTAI'LRITIA 	mr,v-rt.Ini5Violwilcuvii6tp@@nrnoi 

/15VUTLIfmglcuimiAIH,968u n52.ancun-mlia-15@iluvi'i6kin@@nMoi 

13. magaufriiCiu (c5H702N) 1 niViivaiuthvillcuFAllailan511 

n. 0.28 ni'L 

T. 0.71 

9. 1.42 niia.] 

1. 2.84 nifIJ 
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14. (0@tit,191iidle4ailhfioci1i2voltnotig0 (Sludge Bulking) itiutru AS 14.1qu 

n. 	F/M 

T. alwromallhiSiolm 

@@n6InvuataiovCillitti 

guintjnInnn-ii 1 i@ 

15. iiiaiiivrkyrulolorznoublo (Bulking sludge) ni505'nati617@lobietiquliqilan'tmOnsm 

n. ilia'Act.16111.h'n5d1 

T. TilOTNO1MATII5bLUK171301tIntlYU 

fl.i,ciA915LI.ILLanAl@mAl@ialintuu 

6m5wi-net2111,N{L@?IvimaL@ermlnn@ct.ALLum711,18 

Mesophilic bacteria oyltrtiq491 

fl. 0-10 @v-11.6601;800 

T.10-25 WiL601.671EA 

H. 25-40 @v-lt,taSitgi 

1. 40-60 @1F11L6OL671ERI 

17. @*iiinnairwii5o5-id-Juo914-noiatri1ei toluriivrt.goli 

- 1,000 au.u./-% 

- fel-riltokmi-duiviificu 500 m./Ao5 

- MLVSS 	 3,000 2.m.At15 

- 500 acuAL 

n. 0.08 nn. 

T. 0.18 nn. ‘6161/nn.mLVSS-Icu 

R. 0.23 nn. 

1. 0.33 nn. ill0i/nn.mLvss-51.! 

18. n5r,Inuni7d0EMaiutolii,ufiiiLioittliiiallati@on6liivuhini5gillihArVinvi5n.i@t'Litliogit 

0:t,15 

. ri.of n nintru 

T. fl'16611AM6VU 

f91'1661E1051A1.168V1,1Aig 

finvniu@cillo@@nItg 

16 



19. siopivii5iAimSitivioni5RituiguIoruol'Auvilertun5r,truni5thticjii`dumilqyanTtAnanno 

too go 1,1.119116au Liatcolowoloi 1 6-1tlitAufiti1ni7rAliog 100 filani'm ouinv15-nyilw,i1o1 

wrimardiliitultilo5Lvu LLar,v4amAl@iittilliCauliihrimanvii7 

n. ItilP56vLA 5.0 	LLaanAlomAloija 1.0 

LLanAloayloila 0.5 

1.0 Filan5L 66atcoloaylo5a 0.2 Mania.] 

1.1.1,11mLvu 1.0 	Lonnloayloi'a 0.1 Alani'L 

20. 7VirlrlF11701111aEJ 661.YU Activated Sludge ei@l41111ill'OEJ61110,01t791 

n. F/M ratio 

MLSS 

R. Sludge Age 

cinctrio 

21. .thldioanihwilaczmuthiAwninuellailioinifiTztruLoi,o go 

n. 0.5-1.0 Ln./a. 

T. 1.0-2.0 Ln./a. 

R. 4.0-5.0 Ln./a. 

> 5.0 Ln./a. 

22. '4vmorinoubi@aiii-1 (bulking sludge) Iti5ztrU6060a19R1n 

fl. 

tilonpznotioonacuuTtnoLgnCritali 
• via-i0sciviiiLLuRfiLioLLuut,i'hiloRinj,C6'ulpInnesiminFl 

etlafI Td-ngri50-nimeh 

23. Ii@i4416`tlintlitrtliliOLVUUMI@On€1@ifiliiniILT1000nsiMINAnIVIT:3M-In 

n. Surface Reaeration 

Q 

24. oonrdovatalucjilutioelarli'AinwtinimArm 

n. 1.7i -wiauillaa.11t,012mnimlanToTtivn 

11. 	 LoNzwallamounallgu 

• fillvAsuLvt.laloa@onal LLaqlemLw-Ithr,a. mu 16:00 u.  

1. 	Tilq111,11Ad11,97101-51‘U 
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25. tiailluilAtaluviitaliammataouLtn BOD 
n. auw7i3o1,thInvitnou 

• 1,13@a11`1111111J1,1i 

11L6Hm@a@E4 

26. anWaitotnatid'nurininl:',UMITii-oj'aULIMULOW ilrfY171:k0Of1C@IJIAIOVINEJaAf114flit 

n. ~Jt9117 61@lakno17uaou 1-2% 

• 27A1.1-)vma T@16A1LbT710@EJ 0.5-1.5% 

T@lall6LIM.10@EJ > 2% 

T@lailLonuaou 0.5-1.5% 

27. niTC1-11Thj'aMi'llihniVALUVR@On6TILVUL'iniitdiVii`U 
n. etzufEJ BOD 1-20 mg/l 

• 1..il6ao BOD 20-100 mg/l 
‘=„ 

• unLau BOD 100-2000 mg/l 
„ 

calou BOD 2000-10000 mg/l 

28. Niiii5od2ial1m€1J Artit1 ruLoLov umilliumiiith:Acvarrriv go 
n. Rotifers LLact Filamentous 

T. Ciliates LLac,i,' Filamentous 

R. Rotifers ilot Ciliates 

Suctoria Lot Filamentous 

29. Sci.IV1ifictiti0,911,1152;UUilaianItaiiAViiiTtiOani'ltin97CiitilnruiljakAirti'Ndi F/M vn  
n. amoebas 

T. Rotifers 

R. Flagellates 

1. Stalked Ciliates 

30. OtriffieninttruetrrAU 
iViannifiniTihtliVrdiCh 

n. amoebas 

T. Stalked Ciliates 

R. Flagellates 

1. Rotifers 

ToliiinAntavinfruttafit 
AltifI5 
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