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Mechanism of micro-calorimetric in completely autotrophic
nitrogen removal on carrier of hydroxylamine
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Abstract Hydroxylamine ( NH,OH) is an important intermediate material transformation in single-stage
autotrophic nitrogen removal system. Take active sludge quantity to a heat pool from the stable operation ( ammo—
nia nitrogen removal maintaining 90%  total nitrogen removal maintain over 80% ) of the single-stage autotrophic
nitrogen removal process ( SBBR) adding different concentrations of N-NH,OH (40 ~ 200 mg/L) for the a—
mount of heat test. The results show that the Boltzmann model can be used to express the relationship between
the amount of heat value and NH,OH concentration certain exceeded concentration of hydroxyl amine can inhibit
microbial activity since nutrition denitrification process of heat production incremental decrease.

Key words autotrophic denitrification; hydroxylamine; trace heat; Boltzmann model

Graff *

( 1o
Wood ° Thauer ¢

( 2).2
12
o 2 o
SBBR
_— (50608071) ;
_ . o LMILo (308020) ;
Daverio  ~ (200801 A1A0180277)
22010 - 12 — 15: 22011 —01 - 19
(1986 ~)

o E-mail: jsls_0111@ 163. com



1126

6

» NOJ

NH, NH,OH + 2 ;
oy
/y

N,H, L]
Q..
- - Vi
/
- y)
N,H
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Fig.2 Thermodynamic feasible metabolic pathway
of ANAMMOX
1
1.1
RD496-2000
1.2
2
SBBR 78
( 3 .
30 L
DO 2 mg/L
; (30 £2) C; pH (8.0+0.2);
HRT
2 d. SBBR

COD 25 mg/L. NH,; N 160 mg/L TN 160 mg/I. TP
5 mg/L 2 mg/Lo

(EDTA 5.0 g/L CoCl, » 6H,0 1.6
g/L ZnSO, * TH,0 2.2 /L MnCl, » 4H,0 5.1 g/L
CuSO, * SH,0 1.6 g/L (NH,) (Mo,0,, *4H,0 1.1 g/
L CaCl, » 2H,0 5.5 g/L FeSO, * 7H,0 5.0 g/L) .

100 W
80 IW
g“ 60 |
TSE 40 —— FEERRR
+“ —a— BHEERRR
20
0 1 Tlﬁ ; _l’ SI‘ lll ]IW lJS
18] (d)
3
Fig. 3 Removal rates of total nitrogen and
ammonia nitrogen
1.3
8 000 mg/L 8 mL
28C 30C-
0.5 mL NH,OH
* HCI 0.5 mL (
30C ) o
1.4
; ’ . NH, :
0. TN: _ 10 .
pH: Sension2 pH/ISE ( Hach
) : LDO™ HQ10
( Hach ) o
2
2.1 N-NH,O0H
160 mg/L N-
NH,OH 4,
1000 s NH,OH



1127

4
an
o N
0.15 /\ o
0.10 / _—
/ Boltzmann 2 o
_ 005} ]
- 2.3.2 Boltzmann
:.?5 0.00
e 005 —— 160 mg/L N-NH,OH
o I‘ N-NH,OH 0 N-NH,OH 40.
407 ] 80.120.160 200 mg/L 348.5.
-0.15F . . . . | 360.3.384.1.429.3  449.4 m]J,
0 500 1 000 1 500 2 000 2 500
B ls) Boltzmann 6.
460
4 N-NH,0H I
. . . 440
Fig.4 Calorific value map of single L
concentration of N-NH,OH = 420_'
é 400
2.2 N-NH,OH g ol
5 N-NH,OH 160 mg/L
360 2
0.1~ -
0.15mV  N-NH,OH 80 mg/L 120 mg/L i T : . .
40 80 120 160 200
0.02 ~0.05 mV, N-NH,OH#EE (mg/L)
1 000 s 6 NNH,0OH  Boltzmann
° Fig.6  Boltzmann fitting curve of calorific value
by different concentrations of N-NH, OH
o20r L (A
0.1sf r= 2+1+exp((x—x0) /dx)
0.10F R* = 0.99677
E 005k o . © A 348. 09222 + 5. 50219; A,
iﬁ r 448.43292 +7.79521; x,: 130. 75932 +£5. 94896, dx:
0.00 A= —— 160 mg/L N-NH,OH
- —— 120 mg/L N-NH,OH 21.76813 +5. 88988,
20.05F —o— 80 mg/L N-NH,OH 6 ( <80
0.10F ' . . . . mg/L) 350 m] ;
0 500 1 000 1500 2000 2500
it (s) 80 ~ 160 mg/L
5 N-NH, OH : 160 mg/L o
Fig.5 Calorific value map of different 80 mg/I.
concentrations of N-NH, OH
2.3 N-NH,OH Boltzmann .
(80 ~160 mg/
2.3.1 Boltzmann L)

Boltzmann equation



1128

160 mg/L

2.4

2.4.1

28°C
(30 £0.05) C.

2.4.2

8 000 ~ 10 000 mg/L

o (4 000

~5 000 mg/L)
37% ~52%;
2.4.3
3h
3
(1)
40 ~
200 mg/L Boltzmann
NH,OH o (2)

1 Strous M. Effects of aerobic and microaerobic conditions on

anaerobic ammonium oxidizing. Environ. Microbiol.

1997 63(4) 124462448

2 Siegrist H. Nitrogen removal loss in a nitrifying rotating con—
tactor treating ammonium rich wastewater without organic car—
bon. Water Sci. Technol. 1998 38(8/9): 241248

3 Emilio Daverio. Application of calorimetric measurements
for biokinetic characterisation of nitrifying population in ac—
tivatedsludge. Water Research 2003 37(7) :27232731

4 Graaff A. A. Van De. De Bruijin P. Robertson L. A.
et al. Metabolic pathway of anaerobic ammonium oxidation
on the basis of 15N studies in a fluidized bed reactor. Mi-
crobiology 1997 143(7) : 24152421

5 Wood P. M. Nitrification as a Bacterial Energy Source. In
Nitrification IRL Press Oxford UK 1986

6 Thaner R. K. Jungermann K. Decker K. Energy conver—
sation in chemotrophic anaerobic bacteria. Bacterial. Rev.
1977 41(3) : 100480

7 .DO

2007 28(9) : 19754980
Fang Fang Yang Guohong Guo Jinsong et al. Influence
of DO and aeration/non-aeration ratio on one-step SBBR
completely autotrophic nitrogen removal process. Environ—
mental Science 2007 28(9) : 1975-4980( in Chinese)

8 . SBR

2006 27
(4) : 686-690
Guo Jinsong Fang Fang Luo Benfu et al. Start up exper—
iment on nitrification of middow ammonia concentration
wastewater in SBR Biofilm reactor. Environmental Science

2006 27(4) : 686690 ( in Chinese)

9
2000 16
(4) :307309
Wang Shuhao Du Linyun Zhang Aimei et al. Use of cou—
pled reaction for the determination of hydroxylamine. Journal
of Analytical Science 2000 16(4) :307-309( in Chinese)
10 . ( 4 ).
2002
11 Van De. Graaf A. A. Mulder A. et al. Anaerobic ox—
idation of ammonia is a biologically mediated process. Ap—
plied and Environmental Microbiology 1995 61 ( 4):
12464251
12 . Boltzmann

Lisp . 2010 23(4) :2326
Rao Mousheng Zuo Shangjun Liu Jiagao. Fitting Lisp pro—
cedures to the Boltzmann function curve. Chemical Engi—

neering & Equipment 2010 23( 4) :23-26( in Chinese)



