2.1

2.1.1
(TKN, Total Kijeldahl Nitrogen)
! ,
(primary sedimentation)
!
30 (Tchobanoglous and Burton, 1991)
212



2.2 0

(Gregory and

Dhond,1972)
( , 2542)

2.3 ?
231

( )

( 2) 3

( , 2544) (1) (ammonification)

(2) (nitrification)  (3) (denitrification)

2311 (ammonification)
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2.3.1.2 (nitrification)
(nitrosomonas)
(nitrobactor)
1
23.13 (denitrification)
(1) (assimilatory) 2)
(dissimilaroty)
(anoxic)
!
2.3.2
1
! /
( )
2 (
, 2540) (1) (separated culture system two
sludge system) (2) (combined culture system single sludge

system)



2321 (two sludge system)
2
2
2
( )
(facultative bacteria)
(autotrophic bacteria)
( ) (facultative bacteria)
(autotrophic bacteria)
(DO)
2 )

(facultative bacteria)

2.3.2.2 (single sludge system)



(pre
denitrification)

(post denitrification)

(oxidation ditch)

24
24.1
(luxury phosphorus
uptake) Acinetobacter
1.5-2
4-12
2.5-4
(fermentation)
(Volatile Fatty Acid, VFA) ( 5

) (acetic acid)



(polyhydroxyalkanoates, PHA )

(adenosine triphosphate, ATP)

L )

(ATP)
(adenosine diphosphate, ADP)

uptake) 2-2.5
3-4

24.2

(luxury phosphorus uptake)
2542 ) (1) /
(PhoStrip process) (3)
SBR)

24.2.1 | (AIO process)

(anaerobic tank)

1

3

(luxury
100
00

( ,

(AIO  process) (2)

(oxic tank)

(Sequencing Batch Reactor,
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2.4.2.2 (PhoStrip process)
[Calcium Hydroxyapatite
(Cal0H(P043)
24.2.3 (Sequencing Batch Reactor, SBR)
(luxury uptake)
(SBR)
(anaerobic tank) (oxic tank)
1
2.5

(integrated system)



il

(integrated system)

(rotating biological contactor, RBC)

2-3

(integrated system)

@)

(A20 process) (3)

(modified UCT

2.6 0

(

process) (5)
(SBR process)

L2542 )

sodium aluminate (2)

AIP04 FeP04

CaBFL(P043

(luxury uptake)

0.5

(Modified Bardenpho) (2)
(UCT process) (4)
Il (PhoStrip Il process)  (6)

(precipitation)

(1) (aluminum sulfate alum )
FeClg  (3) (lime)



12

26.1

HCO3 Al(OH3
AIAS043+ 6HCO3 --memememrmmav y 2AI (0H)3+3 04 +6< 02
AIAS043+ 2P0 4 ---rmeemememn y  2AIP04+ 2 04
Al(OH)3
AIP04
87-100
9 9.5-11
1 HCO03
200-300
( )
2.6.2
( FeClg)
FeP04 (Fe) 18
1
10
15-30 ( FeClI3 45-90

) 80-90
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263

HC03 (CaC03
Ca(OH)2 + HCO03 e » CaC03+ 2 +0H'
5Caz + 40H + 3HPOZ ---emememeeme- » CalH(P043+ 3 D
[calcium
hydroxyapatme (CaS0H(P04)3)]
(adsorption)
(hydroxyapatite) 115

115
264
1-3
( )
2.1 (concrete)



1 (mortar)
(" , 2536)
(chemical admixture)

1421 053
211 (cement)
( )
2.1.1.1
(calcareous materials)
(limestone) (chalk)
(Si02 (shale)
(slate)
() (ion ore)

()
() (gypsum)

(cement paste)

(admixture)
(mineral admixture)

( 1 2539)

25-40

60-80

(marl) (2)
(clay)

(latérite)

14

1-15,
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2.1.1.2
(wet process) (dry process)
(Kiln)
4 (tricalcium silicate,
3Ca0.Si02 (tricalcium ~ silicate, 2Ca0.Si02
(tricalcium  aluminate, 3Ca0.Al2) 3) (tetracalcium
aluminoferrite, 4Ca0.Al2) 3Fed 3) CX,(2,CA  CHF
2.1.1.3
5 (1)
2)
3)
(4)
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2.1.14

(hydration) CX CX
(3Ca0.2Si023HD : C3I2H3
(Ca(OH)2  (Ca0.HA :CH)

(qel)
2.1.2 (aggregates)
70-80
2 (fine aggregates)
(coarse aggregates)
4.5 0.07
4.5
2.1.3



2.14 (admixture)
@
2)
3)
4
(4)

2.8 (granite)

(granite) (igneous rocks)

(feldspar) (orthoclase)

60 (quartz) 30

(hornblende) (biotite) (tourmaline)

10 ( | 2541)
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(mica plate)
(weathering) (erosion)
28.1
Si02 7
( , 2541)
(tectosilicate)
(cleavage)
(
, 2521)
2.8.2 (feldspar)
[ ( 92)
(Si04tetrahedra)
]
(tectosilicate) 3
4
1:2 Si02
(Si,Al)Oz
Sidt Al Na, K
(feldspar group) 2
(K-feldspar series) 2 [ icrocline, K(AISi3Og)]

[orthoclase, K(AISIOp] (plagioclase



feldspar series) 2 [calbite, Na(AISIg)]
[anorthite, Ca(AIZSi20g)]
2.9
( , 2539)
29.1
2
, 2542 ) (1) (transport)
2)
(attachment)
29.11 (transport mechanisms)
2
1
(brownian diffusion)
(interception)
(sedimentation)
1
1
(sedimentation)

19

(straining)



29.12

(adsorption)

1

(attachment mechanisms)

(diffusion force)

2-3

20

(charge neutralization)

2.2



"articulate 1 ,

matter 1 Mechanical
FIoccu,antf straining
particle )

Sand grains

Straining by chance ~ &
contact in fitter bed

Flow steaines %Uépéﬁdéd particle () Staiing Flow streamlines
SO
i S
AN W 1t o,
A A _’ﬂ_/\ AN AN

-{¢-St® Particle
?f%rajectory

RRRAR T V7. (91

Flow i -
meamlmgil Suspended
. Particle fFlow streamlines
Sand £,
/gruins\
m\“-‘u_‘;’if .. Streamline

and particle
trajectory

(c) interception
Suspended
flocculant —.§
particle

Flow streamlines

~

B s
G SOnd. V8
Gt Sl AR

(d) adhesion

el B« -min Al

tides ' -iM1 g-nl X

P2 M

flocculation

2.2 (Tchobanoglous and Burton, 1991)
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(detachment mechanisms)

J

( 2539)
2.10
210.1 !

20 10-40
(Tchobanoglous and Eiiassen, 1970)

60-90 (Kreissl, 1974)
6-30

2.10.2

4-20

( - 2539)
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7-12 (Dahab and Young, 1977)

2103

(effective size) 1.2
(Cleashy, Baumann and Marston, 1977)
1.0
(. . Environmental Protection Agency, 1975)
0.4-0.5
0.3-04

2104

5-8
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