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Nitritation-denitrification Process as a Pretreatment of ANAMMOX to Remove

Nitrogen from Piggery Wastewater
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( 1. Chengdu Institute of Biolagy, Chinese Academy of Sciences, Chengdu 610041, China; 2. Graduate University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: Piggery wadewater with low (/N was treated by using nitritatior denitrification process to attain a suitable influent for ANAMMOX at
ambient temperature( 13-20 C) without pH control. By using this process, part of total nirogen and COD were removed, the ratio of
ammonium and nirie reached around I 1 and the pH was about 7. 8, which were favorable for ANAMMOX. The average removal percentage
of (0D and total nitrogen were 64 3% and 49. 1%, respectively. Afterwards, nirogen removal performance by followed ANAMMOX process
was also investigated. Stable performance of ANAMMOX process was achieved and the removal percentage of ammonium, nitrie and total
nitrogen were 91. 8%, 99.3% and 84. 1%, respectively.
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Table 1 Main index of piggery wastewater quality mg*L~"
(00)0] pH
800~ 1400 400~ 700 <1 20~ 30 7.3~ 7.5
1.2
SBBR (sequencing batch biofilm reactor) ,
30 an, 8 cm, 2L,
5 52 cm, 13 cm,
6L,
(13~ 207C)
pH ; , IL(
; )s
15~ 20 h, 3.5~ 6 h,
0C, s
3L, 24 h;

1.3

COD: + (WG1
; ) ; DO:
H12400 (Hanna Instrument) ;
(GB/T 7479-1987); :
N-(F * (GB/T 7493
1987) ; (HJT 346 2006) ;
: (GB/T 11894-1989);
pH: PHSF3F  pH  ( PHSJ-3F,
).
2
2.1
10~ 15 d,
, , 181. 5~
203.2 mg/L 29.8 ~ 38.7 mg/L,
80% , 15.2 ~ 20. 8 mg/LL
158.5~ 176.8 mg/L, (
18.7~ 28. 4 mg/ L) ; ,
) 30.3~
42.1 mg/L, 85%
2.2
pH.,
pH .
COD pH.
2.2.1
(207C) pH , 24 h
15h ,
115 mg/ L 0, , CoD
36.2% ( mg 1.1 mg COD
, CoD
, ), 24h Q0D 42. 5% ,
15h .
15 h , 24 h

COD
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Fig. 1  Concentration of main index during anaerobic process
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Table 2 Effect of aeration rate on niritation
/Lemin~ ! [mge L.~ 1 T min / % pH COD / % /mgeL- 1
L2 186 7 230 100 7 98 29.8 0. 757
038 187 8 400 100 77 21.7 0. 628
04 173 6 610 100 77 27.6 0. 610
2.3.3 0
A 0.4 L/min
O 0.8 L/min
4 ~ 1809 B 12 L/min
2 2 :_.]
3. %
140
s 3, 5
®
2 2 M 100
0.4 I/ min 0.8 /min ,
2.18 0.8 1/min 1.2 Ymin | 6 \ ‘ ‘ J
0 2 4 6 8 10
L& [ RiM i/
4
2.3.4
. Fig. 4 Ammonium degradation process at different aeration rates
13C 5 ® sy
3
Table 3  Regression equation of ammonia degradation
/Lemin-! Hmg (12 h)-!
L2 y= —2597x+ 177.57 0.99 c= ¢y— 5.9t 25.97
Q8 y= — 15.46x+ 184.58 0.99 c= co— 15. 461 15.46
04 y= -7 10x+ 168 47 0.99 c= ¢o= 7 10¢ 7.10
200 1D 1.
—— HHK ’
160 | —m— AR ’ .
—h— WHEA
= co— 13.98 ( 0.99),
3 120 13.98 mg/ (L*h), 20°C
g 80 [25.97 mg/ (L+h) ].
40 ’ ’ .
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0 A ——k A pH ,
0 2 4 6 8 (5~ 18]
SR B () /h ’
5 ( .
Fig. 5 Nitritation at lower temperature ) : Anthonisen
2 2 ( )
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’ —— HH (IEK) —O— HA (HK)
0.58~ 12. 16 mg/L, —O— WMAR (HK) —O— TWMAR (HK)
. Ganigue [24] Y amamoto —h— BE K) —— BE (HK)
[25] 240
200 —M
[ 15~ 18]
, (30~ 100 mg/L).
s 30
( ) i )/
2.4 6
(18~ 207C) pH 1.2 Fig. 6 Conceniration of main index during ANAMMOX process
I/min , 1.2 G/N
, 25d
, 4. 91.8% 9.3% 84.1%,
4 /mgeL! 8 2mgL 0.78
Table 4 Main index of influent and effluent in mg/ L. ,
steady running perod mg L~ ! )
coD pH
180.5  45.3 55 3103 335 14
166.3 0.8 0 1504 1764 82
0.2 &6 0 1109 1723 1738 3
(1) (13~ 20C) pH ,
4 : N2 ) :
COD 64.3% oD
49. 1%, pH 7.8, 1.1 pH 7.5
~8 ,COD 64. 3%
2 , 49.1%,
COD 163.3~ 220.0 (2) ,
mg/L, 41. 2~ 78. Smg/l.  287.3~ 371. 2mg/L, , 5.44 me/(Leh);
) 72.3 ~ COD COD ,
116.3 mg/I. 82. 1~ 109.4 mg L 103.4 ~ 1%.3 0.034 h™ ', COD
mg/L, 101 )
’ . (3) ,
) 100% ; ,
11
2.5
(4) :
, 1.2 0.8 0.4 L/min 25. 97
( 15.46 7.10 mg/ (L h),
)- ,
1 , 6 (5)
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