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( )

TTO (30 )
CAS No. CAS No.

1,2-dichlorobenzene 1,2- 95-50-1 2-Chlorophenol 2- 95-57-8

1,3-dichlorobenzene 1,3- 541-73-1 2,4-Dichlorophenol 2,4- 120-83-2

1,4-dichlorobenzene 1,4- 106-46-7 4-Nitrophenol 4- 100-02-7

1,2,4-trichlorobenzene 1,2,4- 120-82-1 Pentachlorophenol 87-86-5

Toluene 108-88-3 2-Nitrophenol 2- 88-75-5

Ethylbenzene 100-41-4 Phenol 108-95-2

Chloroform 67-66-3 2,4,6-Trichlorophenol 2,4,6- 88-06-2

1,2-dichloroethane 1,2- 107-06-2 Bis(2-
ethylhexyl)phthalate 117-81-7

Dichloromethane 75-09-2 Di-n-butylphthalate 84-74-2

1,1,1-trichloroethane 1,1,1- 71-55-6 Butylbenzylphthalate 85-68-7

1,1,2-trichloroethane 1,1,2- 79-00-5 Anthracene 120-12-7

Dichlorobromomethane     75-27-4 1,2-Diphenylhydrazine 1,2- 122-66-7

Tetrachloroethylene 127-18-4 Isophorone 78-59-1

Trichloroethylene 79-01-6 Carbon tetrachloride 56-23-5

1,1-dichloroethylene 1,1- 75-35-4 Naphthalene 91-20-3
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(NIEA B901.12B) Daphnia similis 48

(LC50)

(NIEA B905.11B)
Neocaridina 
denticulata

48

(LC50)

(NIEA B902.11B) Pseudorasbora parva
96

(LC50)

(NIEA B904.11B) Cyprinus carpio

( )
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VOC

SVOC

NH3
1~1.5 mg/L

pHpH
CODCOD SSSS

13 VOC

17 SVOC
(3 )

) 

TTOTTO
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( )

(CMD) (mg N/L) (mg N/L)

(TFT-LCD)
0.1 17.1 6.1 12.5

(LED) ( 1,000)
0.99 78.6 1.64 177

(Solar cell) ( 1,000)
15 18.6 5.74 41.7
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( )

NH3
1 1.5 mg/L
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oC

/ (mg/L)

1,2- 1,3- 1,4-
1,2,4- 1,2-

1,1,1- 1,1,2-
1,1- 2- 2,4- 4-

2- 2,4,6-
1,2-

1,2-
1,3- 1,4- 1,2,4-

1,2- 1,1,1-
1,1,2-

1,1- 2- 2,4-
4- 2-

2,4,6-

1,2-
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34
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oC

/ (mg/L)

1,2- 1,3- 1,4-
1,2,4- 1,2-

1,1,1- 1,1,2-
1,1- 2- 2,4- 4-

2- 2,4,6-
1,2-

1,2-
1,3- 1,4- 1,2,4-

1,2-
1,1,1- 1,1,2-

1,1- 2-
2,4- 4-

2- 2,4,6-

1,2-
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NIEA W313.52B

NIEA W785.54B —

NIEA W801.51B

NIEA B901.12B
NIEA B905.11B
NIEA B902.11B
NIEA B904.11B

NIEA W437.51C
NIEA W446.52C
NIEA W448.51B

NIEA W415.52B
NIEA W417.51A
NIEA W436.50C
NIEA W452.50C
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( )

(101.06.28 )

TUa



28

( ) 

( TMAH) 
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( )

(H3PO4) (HNO3)
(CH3COOH)

HNO3 + H2O →H3O+ + NO3
-

2Mo + 6H+→ 2Mo3+ + 3H2

H3PO4 +2H2O→ 2 H3O+ + HPO4
2-

2Mo3+ + 3HPO4
2-→ Mo2 (HPO4) 3→ 2MoPO4 + H3PO4
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(Indium tin oxide, ITO)
ITO ( )

ITO (H2C2O4)

ITO
TFT-LCD

ITO
ITO

H2C2O4+ 2H2O → 2H3O+ + C2O4
2-

SnO2 + 4H+ → Sn4+ + 2H2O
In2O3 + 6H+ → 2In3+ + 3H2O
Sn4+ + 2H2C2O4 → Sn (C2O4)2 + 4H+

2In3+ + 3H2C2O4 → In2 (C2O4)3 +6H+
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( )



33

( )
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H2O2
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(TDS
20,000~50,000 mg/L )

RO (TDS 1,000~5,000 mg/L )
pH
F-

μS/cm
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(single-effect evaporator) 
(vapor compression evaporator) 

(thermal evaporator)
(crystallizers) (spray dryers)

(slurry, near ZLD) 
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pH
AO

TFT-LCD LED

(1) (2) TMAH 
(3) (4) MEA

TMAH
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40

pH

pH
pH 8.6

9.3
41% 80%
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1 g 16 mg
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pH

pH 4
30~60

7.6 1 8 1
10 1

1 mg/L
15 mg/L 6.6 mg/L

2NH4
++3HOCl→N2+3H2O+3HCl+2H+

2NH4
++3Cl2→N2+6HCl+2H+
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1.2~1.3 1.0 0.9
pH 8.5

25 oC

HPO4
2-+Mg2++NH4

++6H2O
→MgNH4PO4.6H2O (↓)+H+
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(
VOCs)
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A2O

20~35 oC 2 mg/L

15~30 oC 0.5 mg/L
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Anammox

80~85% 80~90%
75%
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Anammox ( )

25%
50%



49

Anammox ( )

anammox

MBR

MBBR Sponge
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MBBR

MBBR (Moving Bed Bio-film Reactor
)

67%
/
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MBBR ( )

PE

800 m2/m3

500 m2/m3

8.5 g/Nm3.m 
400 g NH4-N/m3.d
670 g NOx-N/m3.d

BOD5 6,000 g BOD5/m3.d ( 80%)
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MBBR ( )

500%

MBBR
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2008
– 2008 2011 100

50 /

– 91~99 111
– 91~99 (111 65 )
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//

NFNF MFMF

GACGAC

RORO UFUF
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(Surface filtration)

1 ~ 10μm

> 300 
m/day
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(Ultrafiltration)

nm

RO

nm
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(Ultrafiltration) ( )

(Hollow-fiber)
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(Reverse osmosis

99% 90

0.1 nm

(nanofiltration)
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(Reverse osmosis ( )

(Spiral-wound)
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(Reverse osmosis ( )

(stage)

(pass)

( )

5μm 
( - )

pH 

1μm 

0.22μm MF

( - )

( - )
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(Electrodialysis)

TDS 5,000 mg/L

(Electrodialysis ED)
(Electro-deionization

EDI)
(Electrodialysis 

reversal EDR)
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(Electrodialysis)
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(Ion exchange)

RO RO

TDS 500 mg/L

0.1~1mm
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(Activated carbon)
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(Advanced oxidation)

10 mg/L

0.001 
mg/L

polishing

+
+

+
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(Membrane bioreactor)

( ) 
( ) 

/
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1

(IW Intake Water)

(RCW Recycling Water)

(RUW Reuse Water)

(CW Consumption Water)
(DW Discharge Water) 
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1 ( )

MF UF
RO

IW
RW
RW = RCW+RUW
CW
DW
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1 ( )

100%
RWIW

RW100%

R1

100%
-RWIW

-RW

100%
-

-
R2

R1 50% R2 20%
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1 ( )
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2
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2

– 2~5%
–

» + 
»

– CMD
40~50%

– 1,000μS/cm

–

– > 60 
mg/L

– + RO
– + EDR
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2

= + + 
( )

= 0.0014 (oC)
= 0.0085 

* * 
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2 ( )

RO
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2 ( )

/
3~6

(Langelier Saturation Index
LSI) 

LSI pH-pHs
pH-(9.3+A+B-C-D)

– pHs pH
– A (mg/L)
– B (oC)
– C (mg/L as CaCO3)
– D (mg/L as CaCO3)

LSI<0 LSI<-2
LSI>0 LSI>2
LSI=0 -0.5<LSI<0.5
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2 ( )

( ) pH
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2
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2 ( )

(Chemical mechanical polishing) 

m3/day

+ + + RO
+ RO
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2 ( )

TFT-LCD
m3/day

mg/L (
TMAH) (

PGMEA) 
( ) 

+ (MBR) + 
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2 ( )

CMD

+ + +  RO
+ + + RO

+ + RO
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3
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4

(BOD)
(COD)

(SDI)
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4 ( )

pH
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(I)

NF+RO
80~160μs/cm

400μs/cm RO 

1,200 2,400 

NF

RO



98

(II)

UF/RO

900~1,000 mg/L
3,000μS/cm

UF + 
RO
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(I)

UF-RO

RO

-



100

(II)

RO

<1 mg/L 260μ S/cm

400 CMD
- -UF-RO
30 us/cm



101

pH



102

( )



Science Park Administ rat ion


