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The fertilizer value of the blackwater
from 900 Mio people in rural China

2.5 billion USD

per year

(UNESCO 2001)
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Appliance | Volume CcoD NH;,-N | NO;-N | PO,-P | TSS

wc 31% 44% 97% 3.8% 80% 77%
Kitchen 13% | 23% | 0.3% | 38% |9.4% | 10%
Wash Basin | 1300 Q3o (M.I 1o |1.3% | 2.1%
Bath 16% | 2.5% | 0.6% | 15% |1.1% | 1.3%
Shower 12% | 6.4% | 0.7% | 25% |4.1% | 5.1%
Washing 16% | 22% | 1.2% | 7.6% | 4.3% | 4.0%
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Air flow rate: 75 mi/min
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From A-B: Rapid increase stage
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From C-D: Steady stage
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Nakata.:Bioresource Technnlo:i isubmitted |

T

Hazard Id. Bacteria: Salmonella

Virus: Rotavirus

Beta-Poisson model

Dose-Response P(D)=1-f+ @A)l
i Four members are infected

Pathogen count in one gram of feces:
106

Ingestion rate of compost: 800mg/day
Inactivation Process

Reactor has temperature distribution

Exposure
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Nakata.:Bioresource Technology, (submitted)
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Lopez Zavala.:Bioresource Technology, (submitted)

Operation is not
recommended:
High temperature
kill microorganisms

oisture content (%)

AN
operation can be
conducted but

performance is not
the most efficient
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Serious problems on operatin
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Itoh : Proceedings of the International Water Association Conference 2005, Xi'an,

h BOEPOROEEAEEEIR/ 5 — >

0.1
) Bound Critical moisture: 65% ©2.36~1.70
= 0.08 | moisture ’ ’
e &5 1.70~1.19
g a2 ot oo 101
F * o
2006 Joheee e 41.19~0.85
o od
© Unbound moisture 0 0.85~0.59
j=) Aerobic and
; anaerobic ©0.59~0.42
S rocesses
a P 00.42~0.30
L
0 2 4 6 8

Moisture content (g g'1 dry solids)

Itoh : Proceedings of the International Water Association Conference 2005, Xi‘an, .47-52, 2005

WO i ORI

"Z L N air‘terrp. ‘ i
o ® air humidityl y
= 02 v vessdl temp. v 7
G L & arhumidity2 1
(=] v,
‘D_:' 0.15- v -
a L ¢ 1
. A A .’
g 01- e 7
Y t i
2 0.05- i
g H DR=9.85x 10 (VPg - VP
1 1 1 1
o0 5 10 15 20 25
Estimated Vapor Pressure Difference,
(VPs - VP,) [kPa]
40
Itoh : Proceedings of the International Water Association Conference 2005, Xi‘an,

h RMERIC K DENFREDEA

A

Air Fan
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Estimated Vapor Pressure Difference,
(VPs - VPy) [kPa]
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Itoh : Proceedings of the International Water Association Conference 2005, Xi'an,
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Itoh : Proceedings of the International Water Association Conference 2005, Xi'an,
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Bio-assay by human neuroblastoma

h'F?JC’éiJED VR ~DSMHER

cell
NB-1 basal cytotoxicity NE-1 basal cytotoxicity
~ 120 =
* *
120 88 & . S00 | """f"-_n- o we
100 7&% *0nr 3 w0 ° % * » WC< 30000
5 80 - 8 7hr = 80T A WC< 10000
§ ool L No toxicity was observed A 25hr § a0 | ® WC <3000
& X 48hr § 07 ° WG< 1000
40 x 4day = f L
1 1.5 2 25 3
20 ® 77day Toxicity was observed in,organic
0 ) ) ) ) ) matter with low n@éﬁﬁd‘? r organic
0 05 1 15 2 25 3 atter
49 LoG(ToC) 50 ﬁ
These figures are prepared by Mr.Imai These figures are prepared by Mr.Imai
D_egradatlon of_ Endocrine ) h HLEME (Amoxicillin) ODER
Disruptors during composting
~ 800 i )
2120 . - f{?
X100 E1 5 2600
N - E2 £T
W 80 =N -
3 S 400 1, Amoxicillin
< 60 o
€3
o 40 67200 &
L
20 0 9 ® 0 0 0
-
w o 0 30 60 90 120
0 5 10 15 20 25 30 time(min)
Elasped Time (da
) p (day) 52
These ﬁsures are EreEared bx Dr.Itoh | These ﬁ:ures are :re:ared bi Mr.Kakimoto I

W= = S BRONE (ROBE)

ENENTRERDOREM
ofR : 100mLZEZ10mLIC10{ZEB
ofEEFS : 10cm?

i
(condentrate)

5 O
53
These ﬁ:ures are :re:ared bi Mr.Amano I

Urine 100mi=Tap water 10ml
16.0 ’ 004
140 |
EC(mS/cm)
120 003
— o current(A) =
5 <
@ 1002 5
E g
o 3
001
00 : : : : ‘ — 000
0 5 10 15 2 25 30 35 40 45 50
5 time(hr) -
These ﬁgures are Eregared bx Mr.Amano I




WO o)L - ST

Electric o
Energy(J) Removal Ratio(%)
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e AMO:
Amoxicilline
e IOP:
lopamidol
e DIC:
Diclofenac
e TC:
Tetracyline
e OTC:
Oxytetra-
cycline

e Ozone can remove PhACs in urine, at different reaction rates.
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h Pilot project

L4 Asahikawa, Japan

Chichibu, Japan

i L] Okinawa, Japan
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Bandung, Indonesia
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_ Example -1 Treat Black water at House

Farm land

Collection:
One a year or
two years
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hExample -2: Treat Black water at House
With source separation B.T.

<j Collected Compost
P recovery gnhe
Collection:
i I One a year or
two years

Compost

Urine '
Urine treatment
storage unit

é :
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Example -3: Treat Black water at
Resources Reclamation Center

J ces ion Center I
N .
fecovery [ Compost ] [ Bio-Gas ]
P recovery

1T in)

Collection: Collection:
Every half year Every week
Black water treatment

storage unit D

L
urine feces
78
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Feces Phobia Culture
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