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Element Sulfur Autotrophic Denitrification Combined Anaerobic Ammonia

Oxidation

ZHOU Jian'* ,HUANG Yong'**, LIU Xin'?,YUAN Yi'?, LI Xiang"”, WANGYAN De-qing'*, DING Liang'*,
SHAO Jing-wei'? ,ZHAO Rong'~

(1. School of Environmental Science and Technology ,Suzhou University of Science and Technology, Suzhou 215009, China; 2. Institute
of Environmental Biotechnology,Suzhou University of Science and Technology , Suzhou 215009, China)

Abstract: A novel element sulfur autotrophic denitrification combined anaerobic ammonia oxidation process, reacted in CSTR, was
used to investigate the sulfate production and alkalinity consumption during the whole process. The element sulfur dosage was 50
g-L~". The inoculation volume of ANAMMOX granular sludge was 100 g-L~". The agitation rate and environment reaction temperature
of the CSTR were set to 120 remin "' and 35°C +0. 5°C , respectively. The pH of influent was maintained in range of 8. 0-8. 4. During
the start-up stage of sulfur based autotrophic denitrification, the nitrogen removal loading rate could reach 0. 56-0. 71 kg+(m*-d) =" in
the condition of 5.3 h hydrogen retention time and 200 mg-L ™" nitrate nitrogen. After the addition of 60 mg+L ™" ammonia nitrogen ,
An(SO;™) :An(NO; ) decreased from 1.21 0. 06 to 1.01 0. 10, A(IC): A(NO; -N) decreased from 0. 72 0. 1 t0 0. 51 0. 11,
and the effluent pH increased from 6.5 to 7.2. During the combined stage, the ammonia concentration of effluent was 10.1-19.2
mg-L"", and the nitrate-nitrogen removal loading rate could be maintained in range of 0. 66-0. 88 kg+(m’-d) ~'. The An(NH, ): An
(NO; ) ratio reached 0.43, and the NO, removal rate was increased by 60% in the simultaneous ammonia and nitrate removal
reaction under the condition of G, =22-64 s™' and pH =8.08, while improper conditions reduced the efficiency of simultaneous
reaction.

Key words: element sulfur-based autotrophic denitrification; ANAMMOX; coupled reaction; sulfate production; alkalinity

consumption; anaerobic
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Fig. 1 Scheme of experimental reactor for continuous flow
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Vo8 ERL SRR AU JECA 575 D) o [R5 min D 2SR 48
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5000 mg-L™" BRERIEELS 000 mg-L~". EICE I
LR AN 1 7.

F1 METEN WA

Table 1 ~ Composition of trace element Il
EiVa iy W /mg-L~!
EDTA 5000
ZnS0, -7TH,0 430
CoCl, -6H,0 240
MnCl, -4H,0 990
CuSO, -5H,0 250
NaMoO, -2H,0 220
NiCl, -6H,0 190
NaSeO, -10H,0 210
H;BO, 14
NaWO,-2H, 0 50

1.4 WEIE

S TP A% TS YL WS AR 0 Wy 1k 34 S ROk
[20 13647 : NH, -N2R 40 FC IR 43 6 B v, NO, -
NCRA N-(1-Z838) -4 s ot | Noy -N %
FHEEAM OBV | SR FH AR HE W ok 23 0 O
2. S0;-S SR 4y 66 pH {E R H
pHS-3TC AR T E .

2 HRE5HM

SRR A D FEGE N e IR A B w85
FE PR A AT e, I I A LB R R J5 B
IR R & NO; W JEHLE FR 0 & 26 H 37 I
B AR A W, I3 2 4 e 5% B I T) R vy A 7K g 1R
R R . YRV A R FRE R
FEIAEACRE ST 5, SOV NI T 38 1 A 2, (45 S
i N R AR AR O, %5 550w A 3% IR AL FER
AAEAIRE I E. Hd 0 ~3 d fFREHESY 16
h, K S S A E A 100 mg-L~"; 4 ~ 10 d {5 B3 it
[k 8 h, KA A E N 100 mg-L~"5 11 ~ 15
d, /K S8 kE A 4 b, BEOK S 25 A Wk 100

mg-L™"; 16 ~30 d, K S5 B[] 5.3 h, #E/KAH
AEME N 200 mg-L~"; 31 ~59 d, /K J1 15 &8 ik ]
5.3 h, HEKEEAE N 200 mg- L' KA N 60
mg- L™ B B B v R A AR R R
120 r-min " ,ETET’E%’J% 35%C +0.5%C ,ﬂ:ﬂ( pH fE
8.0 ~8.5.
2.1 B HFRRAHA NS SRR

e 2(a) FIE 2(d) Bizs, TFIRET 3 d, 258
IFE]A 16 h, HEZKNO; -N A 100 mg- L' 24, HiK
NO; -N¥ ML F 5 mg-L~", Hi/K SO;~-S 2 70 ~ 120
mg-L™" AR BB ER £ TSR AR B R PR LR 0. 15
~0. 85 XL BR A I /N T B A 57 SO A6 520 38 i
AR 1102 5f B oK TOC 3 F kK ToC,
K 1C & F K 1C (K TOC 3.7 mg- L', 1C
112.4 mg-L7", 1 /K ¥ TOC 25.3 mg-L7", IC
124.5 mg- L") UL R Sh W1 I RGN i T I A
A AT S N AR R IR R TR AR TR
TRIES SRR A . 4 ~10 d, 158
AfA] 4555 2 8 h, #E/KNO, -N2&y 100 mg-L~" 22 47, it
BB bR T 450 B B TE) AR 4 0, R KA S AT R & 50
mg-L™" HFESF X FREZE 20 mg-L~'. HKHLER LR
W2 TR a3 R B R 183.4 ~228.5
mg-L~". HER BB AR EEoR 0. 85 ~ 1. 31, AT A
W Bt A 2R s 1 1 2R KK R, B 1 3R IR Ak I
o R HR . 11 ~ 15 d, 7K 158 B I ] U
/D% 4 b, YEKNO; -NA 100 mg-L~", HH7KNO; -NiZ&
Wik A% = 20 mg-L7", BE A K SO-S FH A &
228.1~293.4 mg-L~", W BB A EE /R M 1.20
~1. 24 FEBI S PEISAE 1. 1 B3, DA S v 2 Y
I3 2R L R S A S I 5 I B S 2 2
FRGAATE K 5] 0.16 ~0.49 kg-(m’-d) ™', 16 ~ 30
d, BEEK SRR N 5. 3 h, R i KNO, -NZ
200 mg- L~ iZ B Be N, HEKNO; -Nf BT & 72,3
mg-L™" GBI E 50 mg- L™, LR TR ETE
0.56 ~0.71 kg- (m’-d) ', BEiBAFEF ANAMMOX i35
PRI LE 30 d Peiis shin 3 7% 5 10 R

WK 2(b) FE 2(c) Fon, BA A shid e rh,
TR g ANAMMOX Y598 , H 7K 22 0 RV Al &L
PIUNF 2.0 mg-L~". MFTIC 4100 ~130 mg-L™' 4%
PR, RN R pH B 8.0 ~8. 4 FE{kE 6.5 ~
7.5. MPEKNOS -NH 100 mg-L~" £ A1}, /K pH
HKT 7.10 ~7.45; 243K NO; -NJy 200 mg-L~"
Zefimt K pH{E N 6.4 ~6.9. %W NIHEE IC
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Fig. 2 Variation of substrates during the starting up period of the sulfur-based autotrophic denitrification
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mg-L~" 72 A7 i, K IC B FER = 30 ~ 50
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IR e AT B 31 d Ja PR, BEK R Es N
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432.3 mg-L ' FEMK & 292.8 mg-L~', i /KNO; -N&
SE45.3 ~48.2 mg- L' BLEFNH, -NF 60 mg-L~'[%
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FEE M BRRRER 1 R B An(SO; ) An(NO; ), i
1.2 FRKZ 0.9, K pHfEH 6.5 FTFZE 7.2, K
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T, THAFERR T /D
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$710.6 ~21.2 mg-L™". ZB B An (SO; )t An
(NO; )M 0.94 ~1.02, Hi7K pH {64 7.06 ~7.25,
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0.66 ~0.88 kg (m’-d) ~'. KW AKRKIEFRIEEFH
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2.3 BEPEsEE K pH E XA R A 37 5 AL IR A
AN Y 52 e
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F I HA A RN 5 S RIS TR BE IR A, il— 7
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RSP OR AR IE A DG OC 2R, A S g0 2k Ptk
SR T I, A3 AR RN AR R A FESER ER 160
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