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Effect of Gas-lift Device on Nitrogen Removal Efficiency of ANAMMOX Reactor
LI Xiang'?, ZHANG Da-lin"*, HUANG Yong'”, CHEN Zong-heng'?, YUAN Yi'?

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

Abstract: The effect of air-lift device on the nitrogen removal efficiency of ANAMMOX reactor was studied by increasing the substrate
concentration to improve nitrogen load rate and inoculate ANAMMOX sludge. The results showed that the effluent recirculation was
achieved by using nitrogen gas produced from the ANAMMOX process as power in the air-lift room. With the increase of nitrogen
removal rate, the rate of effluent recirculation was increased, which diluted influent substrate concentration and alleviated the inhibition
of ANAMMOX bacteria,. After 183 d operation, the effluent NH, -N and NO, -N concentrations were increased to 46. 3 mg-L ~'and
53.21 mg-L™", and the nitrogen removal rate was kept stable at 28.3 kg-(m’-d) ™', when the influent NH, -N and NO, -N
concentrations were increased to 700 mg+L ™" and 840 mg-L™', respectively. The effluent recirculation system formed by gas-lift
devices is an economic and effective solution to the inhibition caused by high substrate concentration in traditional reactor, meanwhile,
the power consumption of the external reflux pump was reduced.

Key words: ANAMMOX ; nitrogen removal efficiency; gas-lift device; high substrate concentration; inhibition

A A RIEERERRE T IREAZ AL ST K PRIRNH, NV 255 5] 500 mg-L™

B A NH, -NAE B 7 ik, NO, -NAE g 7 %2
A 38 2ok S A I i S N 7 AR N, B AR AR R N O R
FH AR G2 08 A ) B R I, PR AR 2 8 Ak it F2 e
AP IEFA AR 2SS ILE RN, -N | R6K
PR KA EE T AR R A H R, IR
BAMKC R ZiaHTHBREARDY | kB
DRV AR AT A B KT N B it
F5E.

BIRRZ T E WA 3 T & Fh AL IR AR
FALR LS, iz TS bREOK B IFIE (H 2T 3h
bR g &, o R BE Y NH -N | NO, -N & fiff
PRA AL TR P32 230 1, IF HAEBAS By i 1A Ay
PRI A 0", e 2 SR R 2 T K BE
AR AP B B Oy S . (HE A TR R
FKHNH, -N# R =, A LF E Tmg-L7". B
I BEAT B 5 IS, 7025 P83 Rl SO sAR 115

PAE. S 7 am ) B 60 B, AR 20T X
NH, -NAY T K #EAT A6 B, X M ek e 1 s
THAEFIAR TR B SR 2 .

B0 i e S Ak R A A o] [, A I S AE L R
SRR AR E A SN A5 N B I T . R PR AR
A R R R AR A, BTN, o R AT
A, LB K A ER DA Xk 2R R AT R RS A
FUA A 2 e v SR Ty 3 v S R SR R e A
Hh TR T AR B [T AR BN A B K RE /Y
SR, B DR PR 2 A e A e i B BRI —
LS

WREH: 2014-01-11; EITHH: 2014-03-12
EEWH : FHRARRFIA T (51008202) ; LA FRTEK
I H (201104)
PEERST: 4 (1984 ~ ) 53 B, SEHGI , FBEWFSE 7 i A ARt
RALFRIEIE I T2, E-mail ; lixiang@ mail. usts. edu. cn
# A IR A, E-mail ; yhuang@ mail. usts. edu. cn



3450 wooEm B 35 %
| mL-L"FffE ot E 11,25 mL-L~". fEcEK

1 #RE5FE

1.1 SCEdeE

ST Bk b O KR R N AR (R I
5:201220057182.2) , w1 A3 HL BY B i A%, A R
70.65 L, AR FRN 55 L. FUW 28 A4 75 98 ks
X . WX ( B4R 24 em, 55 40 em WY EIFETE £
HERRE) | MRS E | DIYE R AT E AL (W E
1). FERNAS IS 1T ol FE rp, R4 S S h R 1 =2k
RIS E R Rl U8 S MRS Tt
F S K AR I 2 K [l 2 SO A IS R

ik

DLHE X
[ TLRE

Ik E

R

LMlﬂ ‘
‘ kK

fiedf

. L]

E1 RESEUREFETRER
Fig. 1 Schematic of the ANAMMOX reactor
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Fig. 2 Change of nitrogen removal efficiency in ANAMMOX reactor when HRT was decreased
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Fig. 3 Effect of increased substrate concentration on the nitrogen removal effciency in ANAMMOX reactor
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Table 1  Fitting conversion ratio of nitrogen in the ANAMMOX process
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