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Nitrite Accumulation in Ammonia-rich Organic Wastewater

YAN Jia, HU Yong-you, HU Gui-ping

(School of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: Nitrite accumulation in CSTR reactor for the artificial ammonia-rich organic wastewater was studied in this paper. It was focused that
the effect of C/N to nitrite accumulation and NO; -N:NH, -N in the effluent under the condition of 35°C , dissolved oxygen(DO) 1.5-2 mg/L,
hydraulic retention time(HRT) 1 day and pH 8. The results showed that organic carbon was benefit to nitrite accumulation when C/N was lower
than 0.42 with NH," -N concentration being 360 mg/L; The suitable C/N for SHARON-ANAMMOX process was in the range of 0.17-0.34; The
pH value decreased 0.2-0.4 while organic carbon was added to the artificial ammonia-rich wastewater> the pH value of the effluent of SHARON
reactor was suitable for ANAMMOX when C/N was lower than 0.5. With C/N increaseds> the COD removal rate decreased from 90% to 44 %
and then stabilized at 82% , which was correlated to an increase of both biomass and organic content increased while organic carbon was added
to the artificial ammonia-rich wastewater which can be attributed to the heterotrophic bacteria, at the same time small flocks was formed.
Key words: SHARON; C/N ratios nitrite accumulation; ammonia-rich organic wastewater
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Fig.1 Schematic diagram of experimental equipment
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%1 SHARON R 2RIE1T &M
Table 1  Operational conditions of SHARON reactor

fivhs 1 1 I Il I\l Vv VI

N E)/d 1~12 13~25 26~173 74 ~99 100 ~ 105 106 ~ 115 116 ~ 121
HRT/d 1.5 1.5 1 1 1 1 1
DO/mg*L~! 1.5+0.1 1.5+0.1 2+0.1 2+0.1 2+0.1 2+0.1 2+0.1
NH -N/mge L~ 500 360 360 360 360 360 360
COD/mg*L.~! 0 0 0 50 100 125 175

C/NY 0 0 0 0.17 0.34 0.42 0.50

1) C/N BASZSF i vt

1.4 Mk

A EKH A TG 6B REEH Uv-2000 %
AT UL 6 6 BE T e . WA R Fh A AR N-(1-
ZEHD- LT IE A e G BEEIN sE AE R h A BRI
A3 66 B INGE . COD A FH HE A% TR R bR 3k Wi ik v
ME . pH fH KA pH/ORP Wl & 4 % . DO K H YSI
WA AE . VSS. SS K H HE 5yl o . I A A AL
BT M AH R R A A BT T HHICR ) MPN 32 B S R 9
THECR HERO 02

2 FER5SH

2.1 SHARON X W23 5 3

Wi 2 Fros, E T HURRVE T, [ WY 4538 47 21 58
10 d 1) NO; -N W FE 15 2 f5e KAH 105 me/L, 2 Jim i
FEMR, 18 d Jo —HEAK T 10 mg/L. 2K 13 d JFUG A
NO, -N MR R, 2 )5 SLk B 20 Ty, 1 NH, -N 3
FEWANER 13 d TFaf W FEAK, 285 1 B B NH, -N A&
NO, -N W FE #0874 e . 28 1 B BL 58 O, ok
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Fig.2  Soluble nitrogen compounds in the effluent

corresponding to | and I operational steps

2.2 SHARON N 28 fEAN A C/N 411 T iz AT
1 O

MR T B B T 4 76 BE 7K oI N HLIR IR, JF 8
PR cOD WL B 3 K 4 40 e T 4 NH -N
WREAE 360 mg/L, C/NCLAIEK COD/NH, -N 1) 73 7l
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CLLP AR A A7 B R 2R B A R ), B
NO, -N ¥ 242 BO# % . C/N 24 0.17 B NO, -N: NH, -N
IS KAE 1.52, WAHPR £h B R %X 59% , NO, -N 1)
AL 95 05 50,168 9 kg/(m’ o), Z G FE & C/IN
)R NO, -N: NH, -N & FE I . NO, -N 2B s %
B PTG, (HE R /N IE 0.42 IR LLICA HLIR IR
A B3 N AR C/N FH22 0.5 B NO, -N 2B BOH
O BAR T A MR IS I B B0, BE I NO, -N
NH, -N P& %2 0.36.
2.3 SHARON IR pH {HAZ {1 50

RN ZRIBAT AR B s 7K pH AR A 1 5 s
FEN ARSI ER T M B, pH E R, P E N
6.70 FENEE 11 B BUS pH (E W 2 T+ Bl TR,
SPRME N 7,76 IMANEHLRIE S, 24 NH, -N R E A
360 mg/L, C/N {E 0.17 ~ 0.42 I, pH {H 3445 it B A,
EE N BAHL R T 0.2 ~ 0.4, (HBEE /N T+
i, 7K pH A SCEEAT [H] T, 22 ¢/N 35 0.5 I, K
pH 1H O Wt P EIE 2 7.81, @ TR A
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Fig.3  Proportion of nitrite and ammonia in the effluent

of SHARON reactor at different C/N
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Fig.4 Nitrite production rate of SHARON reactor at different C/N
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Fig.5 Change of pH value in the effluent of SHARON reactor
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Fig.6  Concentration and removal rate of COD in the

influent and effluent of SHARON reactor
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Table 2 Properties of sludge and quantities of main bacteria in SHARON reactor

1A /d VSS/ge ! VSS/SS/ % Bt N AOB/A> NOB/A> U AR
0 14.17 52.8 REN e E 2N >1.0x 10" >1.0x 10" —
30 6.31 41.5 K, EIRUEIN 2.5% 10" 6.5x 107 -
100 10.00 49.8 WK, ERIN 4.5x 10" 2.5% 10° 2.15x 107
DN ioal]

TETCHURSCIE T 1 SHARON IS #2, J& 8l 5 v5 e ik
JEE TR BEAIR , [R) I 2R Ve A S AR U 4l AR
RNV AIEAT 30 d Ja, Vi P i R A A R i A = O
A A2 T A IR 6 A Ak o O 20 I N AT AL D
VIR E TE U6 14 0, [ B ¥ 8 T 4 2N I DR
AHERIE T, AU 30 d J5, 5P AR
SEUA AT 11 50 s A 98 0, (L I A TR A A 1 R )
A B A . G, S0 7575 Ye Hh AE AR — 8 B 1 U
AR IR

3 iR

3.1 C/N XPEAH IR bR SR 1 52 1

S b, A5 HUBS 5 160 0 N5 2 480 2 S8 A0 T TR
PR AR 2 PSR AH S 15 e, — 7 T2 A LR
SXof MV R s AR A T ) ) A FH A8 i ) e AU 2 A
AT BB EIE S DR, 75— e W BEVa LY, A7 B LA
EAEAER A R T AR SR AR B . i — 7T &4
AHBRIFAEAE I, DR U R TR AR AE, HEEE R
PR P52 184 0 S5 577 T P 50t A R, v e 202

AR S AR XA R IR S A FR 4R
(1) 8, 2 5 R R R IR 2 ), 1 IR TR S S R )
A KK R B Mosquera-Corral %5 7 35°C+ HRT
M1 d A R H Y C/NCTOC/NH, -ND A 0 3811
£]0.2 I, NO, -N FIFL R M 439% 32 =13 60% , 11124
C/NIEE] 0.3 I, NO, -N AR SR H R AE] 20% .

ARK ™ /N N0 I E 0.17 I, NO, -N [IFH
B 519% 51 59% , COD 2 B2 5118 90% » WAt
BN AR O Al 1 2 4 v, IR AR AR BT A LR U
XM R #h R SR (R 2RV D Al B U s R R B,
A WU 1) A7AE 5 350 12 5k 44 1R 250 i BRI, )
I A7 — 5 B IS8 S IR WA AR BB C/N 23 il 32
FE] 0,344 0.42 I, BAR WA & A BGE R 1
TEAWURRIR 175 D0, (E 8 2 0 08 R B AT, A LR 5 %
VAR PR Eh AR S 10 00 4 FH 2 T 3G 5, 2 C/N IX 0.5
I, A LR XS NO, -N AR 2l C AR e, 5
ZAFRT IR JE COD 25 B 6 11 B A0 B8, 3 A 3 Bl ke
ISR FR AR 5 H R B 4 A R 2 A T
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P W, FEARRE W4T T, 4 /N A 0.42
I, A5 BLBR VS R A7 A1 ) T P A R 5k R R R

WIHY T, 35 A2 SHARON It 42 W 4§ 1% 3h AR 22 1)
[F] B DA 200 2% i e A5 3 /2 ANAMMOX i2E 7K /) NO, -N =
NH; -N 3K . ANAMMOX [ 3 58 WL MY, T8 A
MR Ak 70 S A Ak B L 2 (200, BRI S A
ANAMMOX J V. 2B 100 mg NH, -N 7 2 #6 132
mg NO; -N, SR A WV 25 B 100 mg COD 7 2471 46
142 mg NO, -N. FiR i1 5 1) ANAMMOX [ V. JIT 5
NO, -N # S, 45 ANAMMOX 2:Fk SHARON % M. %%
H7KH ) NH, -N Frifi 9 NO, -N, DL 7 I Aif AL 25
k& SHARON Hi7K1] COD P (1) NO, -N, LA S SIzill e
TR 3.

NH; + 1.32NO; + 0.066HCO; + 0.13H* —

1.02N, + 0.26NO; + 0.066CH,0, 5N, ;s + 2.03H,0
(1

12NO; + C¢H,,05 — 6N, + 120H™ + 6H,0 + 6CO,
2>
4 C/N N 0.17 B}, NO; -N: NH, -N S {F bt 22
WAH =1, B ANAMMOX S W Je H 7K Ak A 3 3861 11
NO, -N, S o] LLid i 75 ANAMMOX X W g H #h 78
AR K B 7L B I NO; -N. 2% O/N = T
0.34 I, NO, -N : NH, -N SZ Wl {E A% T B8 fH, B
SHARON J W #% tH 7K BT 2 it (1) NO, -N AN BE 3 2
ANAMMOX & F2 2:BR/K Th /) NH, -N #1 coD, H.BE#
C/N BTt 5 NO; -N:NH, -N SEME 5 B8 1Y 2= {8
BOK . W] WL, /N 7E 0.17 ~ 0.34 2 [a), 35 A2 JiF 28

ANAMMOX it F2 ¥ 223K

F 3 ANAMMOX FTE12 NO; -N:NH; -N E 3N {E

Table 3 Academic and practical ratio of nitrite and ammonium for ANAMMOX reactor

Hi7K cOD % 2% cop T NO; -N HiZK NH, -N iR 2Bk NHy -N T i T bR ITAT
N /mge L7 WS /mge 1! /mg*L.7! NO; -N ¥R /mge 1,7 ! NO; -N:NH; -N NO; -N:NHj -N
0.17 5.35 7.60 155.16 204.81 1.37 1.52
0.34 57.64 81.85 164.45 217.07 1.82 1.41
0.42 68.93 97.88 172.55 227.77 1.89 1.08
0.50 30.91 43.89 277.13 365.77 1.48 0.36

3.2 APURIEIED T SHARON ik #2 pH {H 1421k
o R A A R 1 3 3 LR (3O, HR |
RFHS FE 100 mg NH; -N K572 4:0.014 3 mol/LI¥ H* .
PR NO, A N B A A Noy [ A
(DT, % A H B AN BURR S
SHARON J5 IV 74 H 34 K 5 A= i 460 e 75 AT 1R T
87, 224 5 FE A TR A AR PR R (5O 7 i v
A H A R DR DL 4 A Sk A L5
I FREAS AL 2 pH A AR I B2 J 1A
NH; + 1.50, > NO; + H,0 + 2H* (3)
NO; + 0.50, — NO; (4)
CeH, 05 + 60, = 6CO, + 6H,0 (5)
G b, I LIRS pH {E B & B4, B
C/NIIHE =1 pH (E X B A [8] T, R WA MBS E T
TR A RN, AR BERE C/N R4 A BB 50T 6
B S5 N R AR A FH B W 99 . &2 C/N ik 31 0.5 I,
T HUBRIR O 10 A 6 J R e S R (4 ) D8 2%, otk
I pH AH = 3 TG AT HUBR VS N PR
TELHUBRIE A EE N, ANAMMOX [ W (138 B pH
UM 6.7 ~ 8.3, fctE pH 24 8, 44 HLus I 17

TEI , ANAMMOX 52N # 38 B pH Y8 2 6.02 ~ 9, 5
% pH {8 AR I o, AR TCHLBRIE N 5 11 By
Bt 7K pHAEA 7.76, 21 C/N 4 0.17 ~ 0.5 I,
H7K pH fE K 7.37 ~ 7.81. SHARON S M. 4% H 7K pH
HIITE ANAMMOX #1385 B 36 Y
3.3 SHARON i F& 175 e fr 1k

e, T i e E A A KB, V5 R R
ATV AR, RNV ST ERAID S
A PR, FLY5 8 J5U 10 ZOIR &5 7 Al 44 % 41 70
ROMANAWURRIE S, T 2w A K P BT ek
JEE CA Ky e A WL B 15 T vy I FE R R B
BUREEH . Villasesior 2505 8417 38 24 78 TE LI K T
NI 6 5 B A SE A (175 6 T 5 7% 8 10 2B KB
T 9 BRI ZUIR S #) , Mosquera-Corral 2 il 7
MUK NS R 25 )5 T 1 T 3K IR 3 Ak (AN J)
VISR 254, () T 5 I8 285 P ¥ Dl A RS 8 o
A IS5 ARG I G A — 2L

Sinha 2R ] FISH £ R, 421847 95 d JHis4T
RLAF 1) SHARON 52 3 2% H A4S I 1375 Y v B 4 2 4
W21 48% ~ 53% » WASIR £h 8 A W H b7 6% ~
8% . AR K Fl A% Ge ik A= ) 2% O v kAT R I, 22 ol
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260 i, TCAE P B (138 AR 55 i N A LB U AR T
P AR AR B BRI 4 A — 2

4 it

(1D#E 35°C~DO 2 mg/L~HRT = 1 d [\ #1E 41
% NH, -N WK FEA 360 mg/L, C/N AN 0.42 1),
A HURK IS ) A7 6 R T WA IR 3 A R, K
NO, -N:NH, -N % #] 1.52; S SHARON-ANAMMOX
WG T2 g /N AT0.17~0.34 208

(OFE LR A 4 PERTEE K NH, -N IREE T,
AN HURYE S pH {E B 2 FRA%, FEIRZ 0.2 ~ 0.4,
BE C/N 42 5 pH (X g A FH s, & C/N k3 0.5
i, pH {E O T A MU 2 /N A 0.5
i), SHARON S gt H 7K pH AE I 4L T~ ANAMMOX
EHEVEE A .

(3) 76 BB I B 45 AR AdE K NH -N R R,
£ C/N A 0~0.5 5l M, B ¢/N B30 cop 2 kR
M 909% KR AR 4 449 J5 XRIRAE = 22 82%

O IMNAT WU G 5 7518 I S U A A v 4
S, VAT PR A AR AT 11 80 D K 2 AR, HLEl T
FEFE B ) AR K5 VR BE DL Ry e m L T
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