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Fig. 1 Decomposition of aqueous NOs~ and formation of
NO2~ by bamboo chips.
(NOs3~ initial concentration: 1.2x10~3mol/dm3, 28°C,

pH7.3, ONO2~, @NOs3")
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Fig.3 Effect of NO3~ concentration on the decomposition of
aqueous NO3~ by bamboo chips.
(Temperature ; 28°C, pH ; 7.3, amount of bamboo chips;
5g, NO3~ initial concentration; O (0.6x10~3mol/dm3),
@ (1.2x10-3mol/dm3), [] (3.0x10~3mol/dm3), Il (6.0
10-3mol/dm3), 2(12x10~3mol/dms3))
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strate concentration. for Michaelis—Menten plot(vo=(d
[P/ dt)o=k2[ES]).

Michaelis—Menten® . &/ L, I X R84 4 >~
D RIMEER TR ORI L 23D THE L FZ 5,
b LRI X o THIERICHEET S RS %
rERBRWELCHALTBY, MMESHELERTL
FIZBWTHIET 2 &> TwaW, MHficizzo k)
HBITCHEILLE TN TV B 72DIZER T OMERA £ >~
BHERLPIHRENTHL D EEZ NS,

THERA A ¥ O RIIEEFMEIC LY, DT oRERIC

LoTiITbhb LiREENS,
k1 k2
E+S & ES — E+4EY
k-1

C CTEXEEHR, SI3HEH, ESEME-LHBEGHKTH
B, F72, BEROEOIE R IIEE O ARSI X
BHHEDRGITERLTB Y, MELIEEORS IR L
AR E 73R AU L o THI ST B,
AR O ML L (1) AN TREN 5,

vo=(d[P]/dt)o=ko[ES] «rrevrereerneeees (1)

HHICEBMWMEBA T 00RO RXICRT LI I
Michaelis—=Menten® XA #ET 5 2 &2 6, RISFE
BKm & Vmaxe KD B LHFTE 5,

Km 313 OV O P53 D3 IE 50 F 12 & o T 72 8
NTVWE L) RIEHRELET, LoT, KmdskKEwk
- BEEA RO, SIThI W EER - AY
BEEROEERNZ L ELEINEY, KmidFig 4 %
HWTbko 523 (2) X128 T Lineweaver—Burk 7 0 v
FEHWT, EEREE ()% KISHE (v) Tl L7 & 3K
BEGSOMBRE Ty PLTRD L, LALBEED T H
HRD I PEEESBVESbNLEY,

1/vo=Kn/Vmax[S]+1/Vmax -+ (2)

Fig. 512, JEREZ USHE TR L2 0 L IRERE

3.5

3.0
v.; 2.5
X
= 2.0-
-
E 1.5
1.0

0.5+

0 | | | | |

0 2 4 6 8 10 12
Substrate concentration/mmol dm™
Fig.5 Relationship between the reaction rate(l/vo) and sub-
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Fig.6 Time history of TNP residual and TOC removal for the
decomposition aqueous TNP by Photo—Fenton reac-
tion.
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Fig.7 Time history of nitrite and nitrate ions for the decom-
position of aqueous TNP by photo—Fenton reaction.

(TNP initial concentration ; 0.44x10~3mol/dm3, photo
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Fig.8 Decomposition of NO3~ and NO:z~ for the decomposi-
tion of aqueous TNP by bamboo chips.
(Temperature ; 28°C, pH ; 7.8, amount of bamboo chips;
5g, NO3~ initial concentration ;1.3x10-3mol/dm3, O
NO:z2~, @NO3~)

BHIIWEEA F  OBRDPERF L T 5B Z LA 5, Fig. 7
X0, BB A I 24 BEI OB TR 5% DGR L 72,
FIRE MR R A 4 > 234 L, 40 B R o JUHE C 0 Al 8 A
F 3% 50% A L7z Fig. 1 D5 & HARICHE A 4
YOLRICK LHREEA A oA 2 1 1 OEETERT S
LD 5Tz EOBREEEEA & 1d 50 KERE T 100% D5
L720 —H, WHERA 4 ¥ DRITIZ & o THRR L 72 HasEkE
A F 1340 B O MLFR F TIZH 50% B L 7248, 78 KR
12 100% 50 L7ze 2D EH 5, TNPRLEKHIZ
EINLMMA 4 V3T EHCTHMUETE L Z LM
o7z,



6 Youichi Sano et al.

4. &

ikt % 7= BRI % & A FZBER O IRIZDOWTLL
T OBz,
OFHIC & 0 REPICE TN DR A+ 2 ZHRER A 4 >
BTSN, SHICEBEN AT TEILEINS,
@Y X 2 WEE A 4 ~ D55 BUS (¥ Michaelis—Menten
DB & Ulineweaver-Burk 72 v M2 X { HAE L 720
Mo T, ZOMIGIE, BEBIWE L EICT HREEMEIC
L B5RRIETH %0
(®Lineweaver—Burk® 7 T v + 2* 5Vmaxl% 3.7x107°
s7h, Kmid 5 x10 *molA¥fF 5, ERA A+ ¥ OPFLE RS
R - REBEGROE BN BEH TS 2 L35
720
@MY= ba 72— VBRI IR IR AR T 5
A 4 3T Z2 WS Z T, RERHICLVEENTR
¥ CTHMRUITE 5,

5. BIR3CHE

1) Industrial environmental protection society, “Technology
and regulations of pollution control”, —Chapter of water
quality—, p. 92 (1996), Maruzen Co., Ltd

2) HXKatou, “Environment and ethics”, p. 28 (1999), Yukikaku
Co., Ltd

3) Industrial environmental protection society, “New technol-
ogy and regulations of pollution control”, —Chapter of water
quality—, p. 50 (2007), Maruzen Co., Ltd

4) T.Yoshioka, T.Mizoguchi, “Waste water treatment technol-
ogy collection”, p. 662 (2007), NTS Co., Ltd

5) TXKitayama, Y.Sano, T.Nagaishi, Kayaku Gakkaishi (Sci.
Tech.Engrgetic Materials), 63, 1 (2007)

6) T.Maeda, K. Kadokami, HOgawa, Kayaku Gakkaishi (Sci.
Tech.Engrgetic Materials), 65,94 (2004)

7) R.Sudo, “Environmental microorganism experiment
method”, p. 117 (1999), Koudansha, Co., Ltd

8) R.Sudo, “Environmental microorganism experiment
method”, p. 265 (1999), Koudansha, Co., Ltd

9) H.Arai, JapanSociety for Bioscience, Biotechnology, and Ag-
rochemistry, 75, p. 863 (2001)

10) T.Yamane, “Biological response engineering”, p. 42 (2002),
Sangyo Tosho, Co., Ltd

11) RKoyama, Global environment, 9, 1, p. 11 (2004)

12) E.Shima, “The enzyme is alive”, p. 117 (1995), Shokabo.Co.,
Ltd

13) K.Ishihara, T.Asao, M.Dan, M.Yamaguchi, “Looking biol-
ogy”, P. 46 (2001), Baifukan, Co., Ltd

14) Raymound Chang, “Physical chemistry for the biosciences”,
p. 219 (2006), Tokyo Kagaku Doujin, Co., Ltd

15) D.T.Plummer, “An introduction to practical biochemistry”,
p. 277 (2005), Kagakudoujin, Co., Ltd

16) Donald Voet, Judith G.Voet, “Biochemistry (the above vol-
ume)”, p. 302 (1996), Tokyo Kagaku Doujin, Co., Ltd

17) K Nakamura, “Environment and microorganism”, p.63
(2000), Sangyo Tosho, Co., Ltd

18) E.Uchimura, “Charm and use of bamboo”, p.43 (2001),
Souseisya, CO., LTD



Sci. Tech. Energetic Materials, Vol. 71, No. 1, 2010 7

Decomposition of aqueous nitrate ion by bamboo chips

Youichi Sano™", Toshiyuki Nagaishi”®, Katsutoshi Hayashida™", Kazumasa Hayashida™", and
Kiyomi Nishihara™"

Nitrate ion is the one of the cause of water pollution in enclosed bodies of water. In this report, the investigation on the
denitration of nitrate ion containing aqueous solution was carried out with biological treatment using bamboo chips. The
obtained results are as follows.

Finally, aqueous nitrate ion which formed nitrite ion intermediately in the course of the reaction, was completely de-
graded to nitrogen gas by catalytic reaction of bamboo chips. The maximum amount of nitrite ion formation reached ap-
proximately to the amount of 50% of initial nitrate ion. Lineweaver—Burk plots showed a strait line for this reduction, and
it was well described by Michaels—Menten model. From these results, it is concluded that aqueous nitrate ion can be de-
composed to nitrogen gas by denitrifying bacteria in bamboo chips based on the following reaction.

NO3~+H2—NO2~ +H20 1)
NO2~+3/2H2—1/2N2 +H20 + OH~ 2)
NO3~+5/2H2—1/2N2 +2H20 + OH~ 3)

Waste water which obtained from catalytic decomposition of trinitrophenol contains nitrate ion. This nitrate ion was
also finally denitrified to nitrogen gas, and the amount of producing nitrite ion was 50% of that of initial nitrate.
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