pH
ADJUSTER

Mg COMPOUND
3 46

10 20 12

1/12

ACID
50
36
18
POLYMER
FLOCCULANT
42 48
26 28
14

FG. 1

34

TREATED
WATER

30

16
32

22



10

pH ADJUSTER

Mg COMPOUND

3 46

20 12

2/12

ACID

6g 64

o4 SLUDGE

H ADJUSTER
P 56

INORGANIC POLYMER
FLOCCULANT FLOCCULANT

72
74 42

58 60

52 14

FIG 2

48

18

62

90

16

34

22

TREATED WATER

30



3/12

ACID

50

Mg COMPOUND  PH ADJUSTER

TREATED
WATER

82 9

10 20 12 76 80 78

FG 3

86



10

4/12

ACD
50
94
54
UDGE 18 88
COMPOUN PH o
Mg COMPOUND  ApjusTER
46 TREATED
WATER
82 9
20 12 76 80

FG 4

78

86



10

pH ADJUSTER

Mg COMPOUND
46

20

12

5/12

ACID

50
36
POLYMER 18
FLOCCULANT
42 48
26 28
16
14

34

G.5

22

WA

30

32

100

CONCENTRATE

104

PERMEATE

102



6/12

ACID
50
66 6g 64
54 SLUDGE
18
pH ADJUSTER pH 56
ADJUSTER
Mg COMPOUND INORGANIC POLYMER FLOCCULANT
FLOCCULANT 72
3g 48 7 74 48
24
58 60 62
16
10 20 12 52 14

1G. 6

34

TREATED

30
100

22

CONCENTRATE

104

PERMEATE

102



712

ACID

50

18 88

Mg COMPOUN pH ADJUSTER

46 TREATED

WATER

82

10 20 12 76 80 78

FIG. 7

86

100

CONCENTRATE

104

PERMEATE

102



10

Mg COMPOUND

20

8/12

ACD
50
54
DGE
18
pH 56
ADJUSTER
TREATED
WATER
82
12 76

FG.8

80

CONCENTRATE

104

PERMEATE

86 102
100

78



2500

1500
Mg OR SiO,

CONCENTRATION (mg/L)
1000

500

9/12

)
2

272, T,
G2, T

%ZEEZZZZZZZZZZEE/V
DL

(Y]

3 4 5 6 7 8 10

SLUDGE RECYCLING pH

FG 9

@ Mg CONCENTRATION
SiO, CONCENTRATION



NaOH

MgClz

TREATMENT REACTION
WATER TANK TANK

100L  paw WATER
PUMP
10 L/h

10/12

HCl

SLUDGE RECYCLING TANK

L
POLYMER

POLYMER REACTION
TANK 2 L

1G. 10

SETTLING TANK
¢ 100mm TREATED WATER

SLUDGE RETURN
PUMP 1 L/h



120

100

80

Si0, 60
CONCENTRATION (mg/L)

40

20

o

11/12

™
50 100 150 200
AMOUNT OF ADDED Mg (mg-Mg/L)

FG. 11

250

COMPARATIVE EXAMPLE 1

: RECYCLINGATpH9
. RECYCLING AT pH 7



120

100

80

TREATED WATERSiO, 00

CONCENTRATION (mg/L)

40

20

12/12

'\.

0.0 50.0 100.0

AMOUNT OF NEW Mg ADDED (mg-Mg/L)

FIG. 12

150.0

~o— COMPARATIVE EXAMPLE 2
EXAMPLE 3



