








150

1,000

1,000 1@vn WD16

8394 5KU. (K5.@08  1ym WDIP

SEM

IR

IR

1,000

5,000
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Na Cl

Na Cl
XMA
SEM
1) UASB-MBR MBR
NaOCl 1in-line
(2) MBR
HCl
DIW TISTR

1.3.6

2002(H14) 2004(H16)
2005(H17) 2006(H18)

MBR
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1m3/

0.56ms3
PVDF MF 2.2m2x 2
MLSS 4,000 10,000mg/L. BOD 0.5 1kg-BOD/m3 HRT
24h
80 90
10
80 90
25
MLSS
JKA
()
1.3.7
1990(H2) 1994(H6)
1991(H3) 1994(H6)
MBR
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MBR

PAC
50 100L/
9.5L
9.5L
¢ 210 75
(HRT) 2 9h MLSS 15000mg/L
PAC
HRT 6 8h
40 50mg/L
5
TN 30mg/LL T-P  4mg/L PAC
4mg-Al/L T-N 5mg/L T-P 0.5mg/L
BOD 99
1,000m3/ 700 800
170 185 /m3 (200 /m3 )

1,000m3/
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Sy | SRR BSL T MEERR (RR)

1.5 1.3.8 UASB LAFR AR HAR (DHS) (22 FE KL
2.F ¥ HERR AR, 44 = 0 /L — T YRR K& PRI B B A B 5
4, 2006(H18)~2008(H20) 4 &
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e SLIK
smETnEacms
UASB DHS
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FREABR B

PANAZNG
VUBZ S5 { N
50m3/d
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Administrator
スタンプ


1)

78%

73%

CO2 7% 73
85%
BOD, SS,
)
UASB DHS

UASB  HRT 10hr 0.5 m/hr

DHS HRT 2.5hr BOD <0.5kgBOD/m?/d
@)

2 1

(4)

UASB DHS 70 {6 70

70 BOD SS
UASB SS

NEDO P06039
1.3.9 UASB

1998(H10) 2000(H12)

| UASB

( )
BOD 1997 2,100
/ 80 m3/
BOD (20mg/ )
1997
GAP
1993 1997
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NEDO
1998 2000
UASB
DIW TISTR
. . - | = [uasB .
930 m3

1000m3

L J-C7-

SS<500mg/L pH7

720 m3
UASH - - ]
2,000m3/
BOD=2,500mg/L. COD=3,800mg/L. SS=1,200mg/L
pH=4.6-6.0 =27-33
UASB
30,000mg/L
SS 500mg/L
pH 7
MLSS 2,000-3,000mg/L
DO  0.8-1.0mg/L
(1) 1993 1997
UASB UASB SS
SS  2,000mg/L
3,000mg/L SS
UASB 500mg/L
SS UASB
UASB
BOD (mg/L) 2,300 140 15 <60
COD (mg/L) 3,800 370 40 <120
pH ( ) 4.6-6.0 6.9-8.1 7.7-8.8 5.5-9.0
SS (mg/L) 1,300 180 12 <50
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0.8Nm3/m3

( ) CH478% CO222% H2S 12ppm
0.34N m3/kg-COD
) DIW TISTR
®3)
1,000 TV
2000
2001 3 4,000
NEDO
DIW TISTR
1.3.10 UASB

1997(H9) 1999(H11)

UASB

70,000 100,000mg/L

UASB

—~
[N

—~ o~
A W N
N N N N N

—
ol
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@)

UASB

@)

/L

10,000 15,000

®)

4)

®)
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)
)

4,000 /m3 4,500 /m3
3,000 5,000 /m3

1.3.11

*90
1985 S60  1990(H2)

‘90 60 2

61
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(6)

300

100kg/cm?2

(8)

SRT

AN SN AN N N S/~

~— N N ~—~ ~—~ ~—~ ~—

NEDO

20

7.
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1.3.12

1991((H3) 1995(H7)

100

‘90

95

UASB

)
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©)
43%

(4) SS

SS
©)
47 21 28,000
15
(6
2
(7
NEDO
1.3.13 RABR
2005(H17) 2006(H18)
| UASB RABR CDM POME
POEM SS

POME

Reversible-flow Anaerobic Baffled Reactor RABR

FS
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1)

RABR POME

CDM

FS

NHU Inffluent’

Inffluent

Effluent’ -

L

Effluent

50m3x 4
1) COD 91 COD 94
POME COD
COD
100mg/L FS (Fresh Fruit
Bunches FFB) 30t/h POME 500m3/d
1,000kWh/d
10,000kWh/d
SS
2) RABR 10 COD TkgCOD/m3 d
3)
10M RM 15 US$/COq
(4) RABR COD SS COD
COD
POME RABR
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COD 7TkgCOD/m3 d COD
NEDO 999999
1.3.14
1994(H6) 1997(H9)
| UASB
SS BOD
:
. | (UASB)|-| =
( )
UASB
10m3/
4.4m3 8ms3 2ms3
pH
pH 5.5 6.5 pH 6.5 7 pH
35
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SS  (mg/L) 5,000 500 30
BOD (mg/L) 4,000 400 20
1)
SS BOD SS
(2)
@)
4)
80m>3/ .
( 123 122
52 ( 275 /m3 142 /m3)
()
1.3.15
1990(H2) 1994(He6)
| MBR
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Imm

20L
10,000
35
pH 6.8
BOD 3 5 mglL
BOD 100mg/L
SS 20,000mg/L
SS 1/10
5.9kg/m3 COD COD 620mg/L(
99 )
()
() () ()
1.3.16

1979 S54 1981 S56
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8
oy
(2
MLSS 10V V
(3
(4
(5 SS
30md
6 5
4 5
30 V V
MLSS 4 8Wt V
134V V
50 mg/L
1)
T N 5mglL NH4-N  1mg/L
pH — 7.25 6.61
48 2.4
40 10
SS mg/L 48 7.4 10
CODMn mg/L 32.4 7.7 15
BOD mg/L 58.5 2.7 10
T N mg/L 23 2.0 5
O N mg/L 7.4 1.1
NHs4 N mg/L 15.5 0.8 1
NOz N mg/L 0.1 0.05
NOs N me/L 0.1 0.1
T P me/L 4.49 0.61 1
PO4 P mg/L 2.73 0.43 0.5
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MLSS 10 A\
BOD 0.5kg/m3 90
BOD
0.15kg/m3
3)
pH
pH
4
0.5mg/L
Al P 3
4
1000ms3 7
24.5 m3 24.9 m3
49.4 m3
JKA
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1.4.1

1997(H9) 1999(H11)

MF

—
N

1) MF

@) BOD
MF RO

RO

0.5kgBOD/m3
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(4) COD  1,000mg/L 5 MF

RO 10mg/L

MF

(5) RO 660 /m3
500 /m3

1)

)

JKA

1.4.2 MF

1989( ) 1991(H3)

| MF
NASA

NASA
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A

\ 4
\ 4

\ 4

A
COZ P v
02 v o v
0, -~
4 Y VVYY
< > EE—
CO, N, 1
(1oop ) MF (©0.2pu )
UF MF MBR
90 20 3.5u S/cm
uv
(400 25MPa )
( )
100L/
100L/ 3.2mx 1m

x 2m 300kWh/
JKA

THI
1.4.3

1977(S52) 1980(S55)
MBR
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A G H I
A - A C
8m3/ 1.5 3 0.16 3
B -
4 5m3/ 14m3/ 1 3 110m2/m3 30L
C - =
4m3/ 0.22m3 36m?2 6rpm 22L
D MBR D E
4 m3/ 1 3 UF
20 2 24,000
E -
10 17m3/ 770L 150L 0.8mm
3m3/ (3 ) 200L 70m2/m3
F 5 5 F G
21m3/ LV 5m/h 100L/ RO 32Kg/cm?
G
RO 100mm 2.4 Flux0.8m/ 4 x 2
H -
UF 24mm 3 2.7m? 13,000
HF 110mm 1.1 3.1m? 13,000
I - -
12 20 3/ 450L 400¢ x 3,300H «C )
1A
BOD 100 200mg/L 0.5 2.7
kgBOD/m3 10mg/L COD 40 80mg/L
10mg/L 20 30gSS/m3
19 29
2B
BOD 120 230mg/L 0.5 4.4 kgBOD/m3
10mg/L COD 30 110mg/L 10mg/L
8.5
BOD COD 5mg/L COD 22g/kg
3)C
10 40gBOD/m?2 BOD
13mg/L 93 BOD 8 BOD
10mg/L,. COD 12mg/L
(4D
BOD
99 3
BOD MLVSS 0.12kg/kg
9
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G E
BOD 50 70 16mg/L
95 COD 40 60
85 90
(6) F
RO 70 7 3 2 2 3
50 BOD 280mg/L 150 RO 40 14mg/L(2
) COD 95 65 RO 11 6mg/L. TDS
420mg/L 500 RO 150 40mg/L
(MG
RO BOD
250mg/L 27mg/LL. TDS 280mg/L 43mg/L
3 30
(8 H
12 x 4 UF 12 3/ BOD 85
92 COD 83 87  TDS 48 55
HF UF BOD COD 84 90 TDS 50
91
150mg/L(as Al2(SO4)s 18H20)
2L/ 3( 95 ) BOD COD  5mg/L
5
SGPW( )
SUS304TP
6 SGPW
( ) 11
MBR
MBR
JKA

63




1.4.4

1974 S49 1975 S50

100 150
( )
SS COD
48 2.4m3/
256mm 40mm
1 5.5 pH9 10 1000 4500
1 5.5 300 650
31m3 BOD 0.15 0.25kg/kgMLSS
830m 3 2000 8000mg/L
130m 0.3 0.8mm 10 20m/h
150m 20 160mg/L
150m 2.8 5.6m/h
pH
6
1)
(2)
3) COD
COD
COD
COD 2
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pH 9.1 9.5 6.5 8.0 7.3
SS mg/L 160 940 20 5
COD mg/LL 2,100 4,200 50 22
mg/L 400 900 1 ND
mg/L 100 160 0.5 0.3 8.2
mg/L 4,500 4,900 100 200 570
(4)
1,000m3/ 4
11
1)
BOD
)
100mg/L
100mg/L
@)
4,000mg/L( FeSO4 7H20
1mg/L
(4)
COD

JKA
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2.1 2006 H18
NEDO
2.2 2007 H19
1)
SHARON-Anammox

SHARON
(2)

CANON
(3) ORP

ORP
4)

MFCs

2.3 2005 17
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@)

@)

©)

4)

2.4

2004 H16

1 5

2.5

2003 15 2005(H17

15

16
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@)

)

©)

@)
2
®)

17

2.6

2002(H14)

@)

)

2.7

2003 H1b

2007(H19
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15

16
1
25 7,000
17
30 1,800
18
25 /
1.5 m3/ 1 md 7 ms
200 /
1 m¥ 9 m¥ 1.7 m¥
124 /
19
35% 43%
) 62%
( )
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ESRHKEF NI 0
5 100
Fik 100
10 60 20 10
(=) (=0 @;Hm] ()
— [ -

/ Hﬂ#\\ ‘ R [ bk

%4 20 : :
10 ! 10 |
Pk 38
i1 30 2 5
I 20
(=) [=1=) (o)
[
: F?r“; 2 (s |— |
: a0 | "= . | 5
O >k
n | - l R Bk ana
i FENT
2.8 2006 H18 2007(H19
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18

MF NF RO
AOP

A~ A~ A~ A~ o~ o~ o~

19

MBR

MBR

MBR

2002(H14

1998 H10

2.9

LCA

LCA

10

11
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12 10
MF RO
UASB
13
1)
2)
2.10 LCA 2004 H16 2007(H19
LCA
LCA
10 14
LCA CO2
CO2
16 CO2
e Water
LCA
3,000m3/ LCA
CO2
CO2
18 LCA CO2
CO2
CO2
19 LCA COq
CO2
COq
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16
CO2

2.11

1999 H11

2000(H12

11

12

COD BOD SS

2.12 1998 H10

1999(H11
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15 50
1/2
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(mg/L)
ss BOD | cob | T-P (mg/L)
200< | 1000< | 1000< | <5 —~| |—~| }—-I:I— .
<1
102001 “1000 | 1000 < BOD
<10
200 i
10 200| <200 <5
1000 :
_.| cob
<10
10 200| <200 | <200 | <5 E
T-P
<5
10 200| <200 | <200 | 5 50 _ﬂ
2.13 2006 H18
2007(H19)
2008(H20)
(NEDO 2001 2005 )
NEDO
15 C )
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10,000kL-

/

20%

135,500

m¥/

77,000 m*/

13,200 m%/

16,500 m¥/

58.21 t/

16.57
15.78
20.42
3.26
0.68
1.50

1150 t/ |

2.60

90,200 m%/

16,500 m®/

106,700 m%/




(

)

NEDO

2.14

2005 H17

kL

13.6%

NEDO

2.15

1998(H10) 2007(H19)
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D-c
D-a
G-a
B-b
C-g
A-c
A-T
G-e
C-a
C-d
B-d
G-c
A-a
C-c

S61 (62/63H1i2 i3 i4 {5 (6 |7 |8 |9 {10{11i12/13i14i15{1617 |18 |19

A W N -
N Y ~— ~—

2.16

1998 H10 1999(H11
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10

1
60
2
3
4
70%
11
1
MF
2
5,000
3
( )IKA
2.17 1998 H10 1999(H11
10 11
10

1)
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)

©)

(4)

1)

@)

©)

(4)

45

11

10
60

( JKA
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2.18 2006 H18

RO
oy 35m3/  (
150 )
(2) 200V ( 1.5mx 4.5mx 2.0m ( 2.4t)
1.2mx 2.2mx 2.0m ( 1.0t) 4t
2
()1 RO (4in 3 ) 84in 2 )
=5.5MPa 2 RO =0.85MPa SDI=4.9 5.9(-)
4 pH=8.1 pH=6.6(p NaOCI =4.1mg/L
0.25mh/L 1.0mg/L TDS=36,400mg/L =4Amg/L(
500mg/L )
- >
(5) RO
2.19
2003 H15
() 16 7
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2.20

2000(H12)

(P)
P N

X)

N)
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2.21

2001(H13)
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2.22

1999 H11

84




1970

1975 89

1/6

2.23

85




S 8 ST T« S

d 8 J° o
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Z,
o

1| 1976 79 10 2 175

2 1976 72

3 1977 1 39

4 1977 85

5 1978 1 3 14

6 1978 60

7 1979 1 1 40

8 1979 51

9 1979 7 137
10 1979 68
11 1979 33
12 1980 1 43
13 1980 6 23
14 1980 1 19
15 1980 50
16 1981 1 2 19
17 1981 2 8 27
18 1981 1 45
19 1982 1 9
20 1982 2 5 12
21| 1982 84 8 10 165
22 1983 2 3 35
23 1983 1 18
24 1984 4 30
25 1984 12 2 60
26 1985 1 1 20
27 1985 10 8 56
28 1986 2 3 24
29 1987 3 19
30 1988 2 15 62
31 1989 1 2 44
32 1990 1 50
33 1991 2 30
34 1992 4 2 25
35 1993 15 57
36 1993 1 4 22
37 1994 1 2 24
38 1995 1 3 20
39 1996 1 1 15
40 1996 1 4 23
41 1999 1 4 15
42 2000 1 2 24
43 2001 1 3 16
44 2001 1 4 8
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2.24

2000(H12) 2003(H15)

CP
12
(1)

CPp
CPp

)

(1) CP

2) CP
CP

©)

(1) CP

(2) CP

®)

12 13

14 15 CPp

14
@)

)

30
®)

12

348 CP

10
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15 CPp

1)

Ccp

20%
)

( )IKA

2.25 1998 H10 2007(H19

10 5

11 5

12 8

13 8

14

15

16 2

17

18

19
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2.26 2002 H14
14
15
2.27 1998 H10 1999(H11
10 17 4 10 6
46
m3/
17 2,945 14,339 47,286 61,625 76.7%
4 549 7,524 7,606 15,130 50.3%
10 2,824 73,592 21,432 95,024 22.6%
6 2,624 396,864 821,377 1,218,241 67.4%
9 4,292 167,507 | 1,407,879 1,575,386 89.4%
46 13,234 659,826 | 2,305,580 2,965,406 77.7%
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11 47
m3/
9 3,669 181,339 | 1,683,465 1,864,804 90.3%
12 1,161 6,257 50,033 56,290 88.9%
12 2,807 4,900 6,188 11,088 55.8%
2 214 2,435 14 2,449 0.6%
12 1,543 12,798 109,261 122,059 89.5%
47 9,394 207,729 | 1,848,961 2,056,690 89.9%
2.28 2000 H12 2001(H13
10 11
12 5 45
m3/
10 1,859 13,839 32,678 46,517 70.2%
9 3,699 38,887 85,778 124,665 68.8%
9 3,241 11,218 91,541 102,759 89.1%
7 6,222 5,065 23,542 28,607 82.3%
10 8,909 18,836 78,297 97,133 80.6%
45 23,930 87,845 311,836 399,681 78.0%
13 45
m3/
28 32,944 48,725 891,110 939,835 94.8%
10 2,898 2,208 6,120 8,328 73.5%
7 1,431 1,110 5,301 6,411 82.7%
45 37,273 52,043 902,531 954,574 94.5%
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2.29 1998(H10) 2002(H14)
6
10 6
11
40
6
11
100
30
12 14
12 100
(1) 1
6
(2) 12 6 20
35
(3)
13
500
(1)
(2)
14
12 13
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1)

)

©)

4)

(5)

130

32

20
30

PR

2.30

1998(H10) 2000(H12)

31
11

15
12

10

29 30

31

2.31

2001(H13)

1)
@)

®)

PFI
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2.32

2000 H12 2002(H14

48

13

http://fwww.wrpc.jp/

113

2.33

1999 H11

2005

2005
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3.1

2008(H20)

15

18

2014

m3/

(

)IKA

3.2

2002(H14)
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3.3 2008(H20)
JETRO
() ()
30
(JETRO)
3.4 NOC 2007(H19)
JOGMEC NOC National Oil Company
JOGMEC
JOGMEC
3.5 2007(H19)
JETRO
()
(JETRO)
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3.6 DME 2005(H17)

DME
DME 8 DME
DME
Bandar Assaluyeh
Research Institute of Petroleum Industry-RIPI DME
() ()
(ECC )
17 9
n 1
17 6 RIPI

(2) DME

ECC
(3) DME
(4)

DME
DME

® 2

9 2 RIPI

DME RIPI
JETRO

3.7 2002(H14)

1)
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)

(NEDO)

3.8 FS 2004(H16)
1997 12 3 (COP3)
2008 2012 (GHG)
1990 6
(CDM) JD)
(ET)
CDM/JI 1999 CDM/JI
CDM/JI (FS)
FS
Container Corporation of the Philippines (CCP ) CDM
COD
COD
CDM
PDD PDD (
3

GHG
1)
(2)
3)

() (NEDO)
3.9 2004(H16)

CP EOP

Cp
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Ccp

Ccp

CP
CP CP

)
3.10 2006(H18)

1 @
1)
2)
3)

2
COD

3.11 2006(H18)
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3.12 2007(H19)
2005 12
JOGMEC ( ) JOGMEC
AOTS

A (

B)
AOTS
3.13 2008(H20)
2

100




3.14 1998(H10) 2005(H17)
DIW () JICA
DIW
JICA
3.15 2003(H15)
PFI

(1)

2008

BOT
(2
2
3)
PFI

(4)

PWA 227 9

PWA PWA
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10

4.1
70
(VAST
(LIPI)
(
4.2
160
PVDF MBR
MBR-RO
MBR

MBR
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MBR

PTFE MBR
MBR
MBR
MBR
NEDO
4.3 -
19 11 13 9 50 16 45
120
MBR RO
4.4
130
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MBR-RO MBR
MBR
MBR
MBR
MBR
4.5
150
4.6
150
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1)

)

®)

4)

ISO/TC224

1)

)

®)

4)

(®)

IT GIS

4.7

17

185

17

10
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4.8

16 11 15 10 30 16 30
150
4.9 30
15 5 16 13 30 17 00
230
21
4.10
13 9 10
110
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4.11

13 7 10 00 15 40
1001-1
100
4.12
13 3
124
4.13
13 21 9 30 16 45
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