2.1

l)

(acylglycerol)

3)

(organic solvent )

(steroid)

)
4

(simple lipid)
(glycerol)
(glycerice)
(fat) 1
(wax)
(compound  lipid)

( phospholipid )

(glycolipid)
(lipoprotein)

(derived lipid)
(fatty acid)

(miscellaneous lipid)

(phosphoglyceride)S

(alcohol)

(terpene)



2.1.1
(triglyceride)
(phosphoglyceride) (glycerol)
(lipase)
(phospholipase)
lipase
Triglyceride > Glycerol + Fatty acid

phospholipase

Phosphoglyceride > Glycerol + Fatty acid + Alcohol
2.1.2
( ) (physical method)

(oil & grease trap)

(colloid & emulsion)

(air floatation)



2537 51-53)
()
()
)
(
)
2.1)
2.2)
2.2

13 ( 1.,07.1, 1

{l

- - (
(Chemical Method)
(Biological method) 2
(biodegradation)
, 2533 1320 ; , 2536 )
(bioremediation) 2

(nutrient enrichment or fertilization)

(seeding)

( 2536

350- 356 )

(Activated Sludge)

(Activated Sludge)
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Organics)

21

21

o«

Fa171A2U LI

Concentration or Rate

AU L VUTUNISD

(Pollutant )

(Break down)

(End product)

! (Batch  Process) ..

Organic Matter (gq35un3u)

~—0, Uptake Rate (3"37n731d00n3 13u)

——— Biological Solids  (Rznauqdun3iy)

(

[

, 2538: 151-153 )

(Complex



1)

2)

3)

+(



2.2.2

Untreated Primary Aeration Effluent L

Cd

______ > \q
Wastewater Treatmem? Tank

l

Sludge Return Sludge

Waste Sludge

v

22

( primary treatment)

(aeration tank)

90%

(return

sludge)

(excess sludge)

( FIM )

( Food Limiting Factor)



2.2.3

(1)

(2)

3)

(4)

2.2.4

1)
)
3)

(floe former)

(saprophyte)

(predator)

(Protozoa) (Amoeba)

( nuisance microorganism)

(filamentous bacteria)

( transfer step)
( conversion step)

( floculation step)

(oxidation)

(floe)

(Rotifer)

(synthesis)
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5
2.3
L) Fien 2 g 3 davh < ek s
Lag ' Log ] Stationary ’ Declining l Endogenous

n Growth l Growth ' Phase l Growth ' Crowth

E Phase Phase 3 Phase Phase
)
-t
=
o
oy
- O
22
v =
a O
£ =
g
G
o
Z

Time ————>
i o a a a ' T d ad o o o
sl 23 dannsnTy@ulavedunidlusieag lussuuudadiamandad
(. /2537 :56)

1 Lag Growth Phase

enzyme

2 Log Growth Phase

3 Stationary Phase

4 Declining Growth Phase



5 Endogenous Growth Phase

(Lysis )

4 5
Declining Growth  Phase
Endogenous Growth Phase

Mixed Liquor ( Mixed Liquor Suspended Solid: MLSS)
MLSS ( Mixed Liquor Volatile Suspended Solid: MLVSS)

2.2.6

1)

2)

(nutrients)

(domestic wastewater)!! '

3)

4)



2.3

)

6.

()

8)

©)

1

J

6.5- 85

10



(Fe)
(Mg) (O ( C)

2.3.1
()

(endogenuos phase)

(2)

up)

2.3.2

Pseudomonas

(1.) Bacillus

Bacillus ( )

1 (rod -shaped)

medium)

(vegetative cell)

(chemoorganotroph)

(Ca)

0.7-0.8

()

( N)

2-3

(Start

Bacillus

(culture



(respiration )

45-55 °C 5
-20 °C G+C content DNA 32-02
2- 25 % (Parry et al , 1988)
(2.) Pseudomonas
Pseudomonas ( )
, 051
[ 154 (am ( polar flagella
monotrichous) (lag Phase)
(fluorescent pigment)
(strictly aerobic) 4-42 °C
30 °c G+C content DNA 58- 70
- (7-85)
(acetate) poly- p -hydroxybutyrete (Buchanan
Gibbons, , 1975 , 2537 175 191)
2.4
@
(2530)
49,660 . , 36%
] 1



(2532)

440 818
Hanaki (1990)
anaerobic filter
80
(single-phase) (two-phase)
(entrapment)
(2536)
( 13 )/ 1000
6
163
. 2535
100
20
, 2537
emulsion)

(air floatation)

103
30

20
(colloid or



)

Hung  (1985)

( exoenzyme)

Bailisrgeom (1989) Geotrichum candidum

Geotrichum

candidum

Landreth (1989) '

(denitrification)

antifoam

Fang (1990)

(Biodegradation)

Hang Woodams  (1990)
(sauerkraut  brine)
Geotrichum candidum

(olive ail ) Geotrichum candidum



Sared (1%) Rhizopus rhizopodiformi
broth citure (meitose)

Fuad (1991)

(organic loading)

Kordel (1991) Pseudomonas

p.florescens , P. fragi p. aeruginosa

(2537)

Activated Sludge

17

(peptore)

, , ( Over Load ) Volumetic

Loading 121 . ,

Chapp Mourey (1994)

Acinnetobacter calcoaceticus , Pseudomonas putida

Janiyani (1994)

Kogaric (1987) cell broth
16

Norcardia , Corynebacterium Torulopsis

Aeromonas

(contact time)

contact time



P (19%) '

Pseudomonas putida , Aspergillus niger Rhizopus oryzae ol

Chin (1996) Arthrobacter
Pseudomonas

) ) (Detergent)
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