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1993 10
1998 23
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ERTC: Environmental Research Training Center
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2,900
1996
30km
49
1 2 1996
1998 1 1
6
1
2 1
Ba Ni Cr®* 6 Cr3*
3 0.25 mg/liter  0.75 mg/liter T-Cr
2 2 1 A
mg/liter)
coD | BOD | SS | TDS pH HCN H,S
120 20 50 3000 40 5.5-9.0 0.2 1.0 5
Free-CI Zn Cr¢* Cr¥* Hg Cd Mn Pb Cu
1.0 5.0 0.25 0.75 0.005 0.03 5.0 0.2 2.0
Ni As Ba Se T-N
1.0 0.25 1.0 0.02 100 1.0 1.0
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2 2 2 A

Waste water NaOH Ca(OH),
/ / /
RO
RO drain
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pH
pH Control [ T,
Waste water tank Neut{g::lz(atlon qug;:(lmlt
tank
Flocculant
(E j) S )
/
\P
P
>
— IAnthracite filter] i
_________________________________ Ag;'r‘gfﬁd Chelate tank
Flocculation Sedimentation
tank tank VR
— Filtered
tank
Anthracite Activated
filter carbon Chelate tank
Thickener NaOH
% \/ Sludge @ \\/ @ Discharge
& ,,,,,,,,,,,,, >
Dehydrator
H
pH P
pH Control pH check tank
tank
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1
B
780
1963
40km
48.3
2
Thacin
36 1963 B
1
4
BOD 4ppm
BOD
BOD
3
a.
3,800m3/ 2 3
BOD20ppm
160ppm
2 2 3 B mg/liter
pH BOD | COD, T-N TDS SS
55 9.0 20 120 100 3000 50
2 2 4
6,000m? 13,000m? 5 13
100ppm BOD 20ppm BOD
30,000m? 25



5 /m?
2 2 4 B
Waste water from Coagulant
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O

1

O

1

Mixing basin

Coagulation
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&

Sedimentation Aeration Creek
basin basin
—
Land fill
Sludge basin

&

©

Y]

—>
Effluent to
river
1 2 3 4 5
Aeration Aeration Aeration Aeration Aeration
Pond 1 Pond 2 Pond 3 Pond 4 Pond 5
14,500kg/
2 2 5
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SO, NO, co
300mg/Nm? 400mg/Nm? 1300mg/Nm?® | 470mg/Nm? | 870ppm
1 7/
1SO14001 1998 1
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1994 1995 1998
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1970
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45
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250t/
BOD200mg/liter
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COD., 60mg/liter

120 400mg/liter

2 1 BOD20mg/liter
160mg/liter
2 6 C
pH - 55 9.0 6.5 85 55 9.0 8
40 - 40 40
COD, ppm 60 - 120 60
BOD ppm 20 20 20 20
SS ppm 150 30 50 30
ppm 5 5 15 5
Free CI ppm 1.0 - 1.0 1.0
T-N ppm - - 100 100
M s/cm - 2000 - 2000
% - - - 0.025
2 2
BOD200mg/liter
20mg/liter
8
pH




2 2 7 C
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factory
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tank
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tower tank \\
/
|
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9 |
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Factory pond
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s
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2 2 8 C
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220t/
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BOD

1
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D
D
1
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3
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a.
2 2 9
BOD20mg/liter SS50mg/liter
2 2 10
1,200m3/ 1
2
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BOD
BOD
pH TDS SS COD BOD

2 2 9 D mg/liter
coD | BOD | SS TDS pH HCN H,S
120 20 50 3000 40 5.5-9.0 0.2 1.0 5
Free-Cl | Zn Cr¢* Cr¥* Hg Cd Mn Pb Cu Ni
1.0 5.0 0.25 0.75 0.005 0.03 5.0 0.2 2.0 1.0
As Ba Se T-N
0.25 1.0 0.02 100 1.0 1.0
b.
1994
VOC
1SO14001 1997 4
1997 12 1998 7
C.
VOC 110g/m? 80 g/m?
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tank tank tank
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1995
69km
100
1
E
E
2 2 11
HCN 0.2mg/liter 2.0mg/liter 10
Cr Cu Ni
COD BOD
2 2 11
mg/liter)
cCoD | BOD | SS | TDS pH HCN H,S
1250 | 1000 | 200 | 2000 45 6.0-9.0 0.2 5.0 10.0 10.0
Free- Zn Cr Hg Cd Mn Pb Cu Ni As
Cl
5.0 5.0 0.5 | 0.005 0.03 5.0 0.2 1.0 0.2 0.25
Ba Se F Free
NH,
1.0 0.02 | 5.0 50 50 1.0 1.0 100
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Heavy metal NaOH, FeCl; Polymer Acid alkali waste
waste water water

AN, Dy @

pH
pH control tank Flocculation tank Sedimentation
tank
NaOH
NaClO NaHSO; H,S0O4

H,S04
CN waste water

— Y -

NN 1 I

CN 1 2
Decomposition Second Reduction tank Equalization
tank Decomposition tank
tank
/
H,SO,, FeCl; NaOH Polymer H,SO, or NaOH

Oy O 9 9@ o [e

Treated
9 water
.%

pH
Reaction pH Control Flocculation Sedimentation D le | Neutralization
tank tank tank tank ouftglferayer euttgn kat o
Thickener Filter press Dehydrate sludge
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3,500
1985
100
2
HDD 70
30 85%
1
1SO14001
1 1996  1S014001 1ISO
3
a.1S014001
1ISO

1998 4 5

1996 10 1ISO14001

1997 1

1997 4 1994 1SO9001

1997 7

1997 10

1998 1

1998 3

1998 4

1998 5 1SO14001
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a b~ WNBRk

1 95
3,500KVA 2 1997
1,700,000kWh 1994 1,540,000kWh
1.97 /kWh 1997 4 9
37
23
12
7
21
7
1998 4%
1999 7
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9,000m3/
240m3/ 1 100m3
2 3 1 BOD
2 3 1 F
COD | BOD | SS pH HCN | Sulfur S0,* | SO.*
mg/liter | 600 | 450 | 500 | 1000 45 6-9 5 5 100 500 10
Free CI Hg Cd Cr Pb Ag Zn Cu
mg/liter 500 100 50 100 0.01| 1.0 1.0 | 10| 10 | 50 | 1.0
Ni As Ti Fe Ba Se Al D 2)
mg/liter 1.0 1.0 1.0 5.0 1.0 1.0 5.0 16 30 10
1 Zn Cd Cu 2 Ni 8
2
e.
10 1SO14001
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3
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8 1998 11
3 EEG Environmental Engineering Group
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1998 43.3t 87t
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1
| 1 A
2,900
1996
30km
49
2
I ]
1 ISO 14001
1999 3
I 1 , 2000
AFTA
2 1996 1998 8
1 1
ISO 14001
3
a.1S014001
1
1997 4
1997 5
1997 7
1997 8 1SO14001
1997 9
1997 10 ISO 14001
1SO14001
1SO14001
1997 11
1998 1 1SO14001
1998 2
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1998 12
b

1997 5
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1998
160km
70
2
K 37
1
3
a.
45,000kl

10,500t




2 4 1 K

Sugar
80,000t
Sugar cane

/ 800,000t

91

Farm land
Sugar mlasses
40,000t
VFermentation‘ > ZM(?C();Ot
C Starch
35,000t —> 21,000t
Solid fertilizer
10,500t
Liquid fertilizer
45,600t
b.
BOD20mg/ liter TKN 200mg/liter
2 4 2
1 3km K
1,500m3/
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CODy,, TNK
BOD
COD, 1 / 1 BOD CODg, pH T-N
1
pH pH
pH
C.
K
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1
M
200
1990
69km
2
92 62 10

1SO14001
3
a.

16

15,000m3/
2 4 4
COD BOD
1 2
2 4 4 M mg/liter

COD | BOD SS TDS pH HCN H,S

1250 | 1000 | 200 | 2000 45 6.0-9.0 0.2 5.0 10.0 10.0

Free- Zn Cr Hg Cd Mn Pb Cu Ni As

Cl

5.0 5.0 0.5 | 0.005 0.03 5.0 0.2 1.0 0.2 0.25

Ba Se F Free

NH,
1.0 0.02 5.0 50 50 1.0 1.0 100
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2 4
1
BOD 60 300 mg/liter
47 mg/liter 1
30
11
2 4 5 M
NaOH or H,SO,
Waste water
from factories
ﬁ/ / @ ........ v @ @
o pH .
Equalization pH adjust Aeration tank
tank tank
Discharge
IS
Sludage
. . Chlorine
Sele:r?IEatlon contact tank
Dewatered sludge

Sludge thickener E ;9 |
Dewatering unit
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2 4 6 M
: mg/liter)
pH BOD COD SS DS
5.5-9.0 60 400 150 5000 5
n Cr Cu Pb Ni —
5 0.5 2 0.2 1.0 —
7 8t/ 5t/
1 45
1
1
3
2 4 7
2 4 7 M
TSP 0.33 mg/m?® 0.025 0.085 0.24 0.13 0.032 0.072 0.025 0.095
24 hr
0.12 mg/m?® 0.013 0.051 0.019 0.083 0.022 0.052 0.016 0.041
PM 10 24 hr
SO 0.30 mg/m? < 0.001 < 0.001 < 0.001 < 0.001
2 24 hr
0.32 mg/m?® 0.006 0.12 < 0.001 < 0.001 0.006 0.025
NO, 1 hr
co 34.4 mg/m? 1.75 3.25 2.50 3.00 2.25 3.25 2.75 3.75
1 hr
70dB 6.46 68.0 57.4 62.3 - -
24 hr
6 1 cm
EIA
1
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450
1993
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75
2
1991
1km
N
BOD
3
a.
40ms/ 2 5
BOD 1996
BOD
1000m?3 600m?
1 7/
1 7/
BODG60ppm
BOD 2 5 2
2 5 1 N
mg/liter
pH BOD SS
55 9.0 500 50 45




BOD 500 mg/liter 3
1.5 BOD 500 mg/liter
2 5 2 N
BOD mg/liter /m?®
200 15
200 300 18
300 500 21
500 60
100 200kg/
12t/
2t/
12 /kg
500kw
1
15 5

1SO14000
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0]
136
1999
160km
50
2
pH SS
5 4
2 5 3 0
mg/liter
pH 55-9.0 6.0- 8.0
TDS 3000 3000
SS 50 30
5 5
BOD 20 20
COD 120 120
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43t/

2 5
TSP NOx
TPS
NOx
2 55 0
TSP mg/Nm?® 400 300
SO, ppm 30
NOx ppm 250 155
% Y 20
HCI ppm 136
ng/Nm?3 30
2
2
db(A)
7 91
7 8 90
8 80
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2 5
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