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Basic research for greenhouse gases emission reduction type agro-industrial
wastewater treatment system
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A combination system of anaerobic baffled reactor (ABR) and down-flow
hanging sponge (DHS) reactor (ABR-DHS system) was applied for natural rubber processing wastewater
treatment. The ABR-DHS system achieved high removal efficiency of organic matters and reduced most
of GHGs emission compared with open-type wastewater treatment systems in actual natural rubber
processing factories. Rubber recovery and nitrogen removal were conducted by pre- and post-treatment

systems, respectively. By installation of pre-and post-treatment system, rubber recovery, methane

recovery in the ABR, and nitrogen removal in the total system were highly enhanced. Finally, total
system achieved Vietnamese effluent standard for natural rubber industries, which is the strictest
standards in Southeast Asia.



)

298
2
2

)

2

(1) ABR-DHS

1
ABR
Down-flow

Hanging Sponge: DHS
ABR-DHS
ABR
4
Up-flow Anaerobic Baffled Reactor: UASB
DHS 3

DHS

3
1 ABR-DHS

ABR

Anaerobic Baffled Reactor:

BIL o
[
®
By
— &K |
- INMFAHR
® w7
1
1
pH - 49405
mgN/L 238+ 70
COD mgCOD/L 6,890 + 1,390
2 2

Hydraulic Retention Time: HRT



ABR HRT 29

6.4 ABR DHS 1
DHS
DHS
(2) ABR-DHS
2
3 ABR-DHS
2 DHS
DHS
ABR-DHS 1 DHS DHS ABR-DHS
- DHS
(3) ABR-DHS
ABR DHS
ABR-DHS ABR DHS
ABR-DHS
(1) ABR-DHS
2 ABR Organic Loading Rate: OLR ABR ABR-DHS
Chemical Oxygen Demand:
COD ABR-DHS
1 4.00
ABR ABR-DHS
COD 44,6+ 12.3% R s00_
96.4+ 2.9% ABR & E
f 200%
DHS 1 2 S g
1.00
ABR OLR (ABR)
H R-I- 22 0 100 200 300 400 500 600 700 8000.00
2 ABR COD ERE B
43.9+ 10.7% 1 2COD OLR
ABR HRT
ABR
£ CODEE (mgCOD/L)
0 2000 4000 6000
DHS 1 0
DHS COD 0 L
3 £
gm 3
ABR Hoeo |
HRT a0 b
I
o
100
120 = y
=z~ LKEAERT] - LIETER
3DHS COD
ABR

3 ABR COD 60.5+ 15.2%



ABR-DHS COD 95.7+ 3.7%
4 DHS DHS
133 21.2%
95 385%
DHS 4 mgN/L 0.3
mgN/L DHS
150
125 | ®
2 100
E
75
50
DHS
25
3 0 0 1 2 3 4
DHS 169+ 22 mgN/L v
4 DHS
(2) ABR-DHS
5 COD
COD
15
S
8 10
3 ABR e
COoD
29.4% 57.2% 2 05
D .
[e]
(&]
00 | | |
ABR
5 COD
D H S 0 50 100 (mlg.'gﬂ.) 200 250
6 DHS
DHS 0
0.75m -
L 37
75.1+
10.1% "
110 : I :
6 DHS
(3) ABR-DHS
ABR DHS
ABR
Acinetobacter 1 0.1-0.8% Bosea 1 0.1-1.3%  Microvirgula

:0.5-2.0%

Acinetobacter



Bosea Microvirgula
ABR

DHS Acinetobacter 1 14.2-19.3% DHS
Pseudoxanthomonas 1 1.2-2.1%
Xanthobacter DHS 1.6-5.7%

DHS 11.2-14.8%

DHS
Gordonia DHS 41—
14.1% DHS 11.0-28.6%
DHS
(4)
ABR DHS
ABR
ABR
ABR
DHS DHS
DHS
COD
37+ 24 mgCOD/L 42+ 8 mgN/L 34+ 5 mgN/L
B QCVNO01-MT:2015/BTNMT COD 200 mgCOD/L
60 mgN/L 40 mgN/L
5

Daisuke Tanikawa, Sumire Yamashita, Taiki Kataoka, Hideaki Sonaka, Yuga Hirakata, Masashi
Hatamoto, Takashi Yamaguchi, Non-aerated single-stage nitrogen removal using adown-flow hanging
sponge reactor as post-treatment for nitrogen-rich wastewater treatment, Chemosphere, in press,
2019.[ ]

DOI:10.1016/j.chemosphere.2019.06.012

Daisuke Tanikawa, Takahiro Watari, Cuong Mai Trung, Masao Fukuda, Kazuaki Syutsubo, Ngoc Bich
Nguyen, Takashi Yamaguchi, Characteristics of greenhouse gas emission from an anaerobic
wastewater treatment system in a natural rubber processing factory, Environmental Technology, 2018,
inpress. [ ]

DOI: 10.1080/09593330.2018.1459872

Dasiuke Tanikawa, Ryouta Fujise, Yuki Kondo, Takuya Fujihira, Shogo Seo, Elimination of hydrogen
sulfide from biogas by a two-stage trickling filter system using effluent from anaerobic-aerobic
wastewater treatment, International Biodeterioration and Biodegradation, vol.130, 2018, 98-101. |

]
DOI: 10.1016/j.ibiod.2018.04.007

24

2019 3 8

Daisuke Tanikawa, Taiki Kataoka, Hideaki Sonaka, Yuga Hirakata, Masashi Hatamoto, Takashi
Yamaguchi, Optimization of nitrogen removal and rubber recovery from natural rubber processing
wastewater by using the combination system of an anaerobic baffled reactor and a down-flow hanging
sponge reactor, CESE-2018,2018 11 6 , [ ]

Daisuke Tanikawa, Sumire Yamashita, Taiki Kataoka, Hideaki Sonaka, Yuga Hirakata, Masashi
Hatamoto, Takashi Yamaguchi, Development of non-aeration single-stage nitrogen removal system as
post-treatment for nitrogen-rich industrial wastewater treatment, CESE-2018,2018 11 5




[ ]

Shogo Seo, Daisuke Motokawa, Daisuke Tanikawa, Development of molasses wastewater treatment
system equipped with biological desulfurization process, CESE-2018,2018 11 6

[ ]

2018 8 31
Daisuke Tanikawa, Ryouta Fujise, Yuki Kondo, Takuya Fujihira, Shogo Seo, Removal of hydrogen
sulfide from biogas by two-stage trickling filter using effluent of anaerobic-aerobic wastewater
treatment system, CESE-2018, 2017 11 12 , [ ]
Hideaki Sonaka, Yoshino Muro, Zin-ichiro Kimura, Kazuaki Syutsubo, Takashi Yamaguchi, Masashi
Hatamoto, Daisuke Tanikawa, Development of wastewater treatment system with low greenhouse
gases emission for natural rubber industry, 7th IWA-Aspire Conference 2017, 2017 9 2

[ ]

Daisuke Tanikawa, Characteristics of greenhouse gases emission from anaerobic wastewater treatment
system in natural rubber processing factory, WRE 2017, 2017 6 27 [

]

16



