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Abstract — Selective nitrifications of high strength ammonia wastewater was performed with biofilm airlift suspension reac-
tor for the economical removal of nitrogen via nitrite. Biofilms were successfully attached on the surface of the calriers(sand
and the biomass concentration reached up to 15 g/L with the reactor. During the experiment more than 90% nitrification was
obtained at 2.5 kg NF+ N/m3d and selective nitrification was successfully carried out to have more than 90% nitrite accu-
mulation of the total oxidized nitrogen. Nitrite accumulation was achieved by the inhibitions on nitrite oxidizers with free
ammonia and low dissolved oxygen in the biofilm airlift suspension reactor. From the batch nitrification analysis it was shown
that the existence of free ammonia is the main cause of nitrite accumulation.
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Fig. 1. Schematic experimental setup of the biofilm airlift suspensic

reactor.
Table 1. Experimental conditions of biofilm airlift suspension reactor
) Experiment | Experiment Il
Period
A B a b c d
Operation(days) 1-46 47-147 1-37 38-63 64-131 132-150
NHj - N(mg/L) 500 500 500 500 500 500
NH;- N load(kg N/ni-d) 2.0 25 25 25 25 25
Air flow rate(L/min) 25 25 25 3.0 25 35
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Table 2. Experimental conditions of batch nitrification kinetic analysis
Batch test of AO and NO

Condition

AO medium NO medium
NH; - N(mg/L) 100 0
NO; -N(mg/L) 0 100
Wastwater: trace elements 11 11
MLVSS(g/L) 15 15
Mixing velocity(rpm) 100 100
Initial pH 7.2 7.2
TemperaturéC) 28 28
Medium amount(mL) 400 400
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Fig. 2. Electron micrographs of nitrifying bacteria.
(A) Sand as biofilm media(SEM, x800). (B) Nitrifying biofilm on the media(SEM, x600). (C) Nitrifying biofilm on the medianase¢SEM, x200).
(D) Nitrifying bacteria(TEM, x110,000)
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Table 3. Effect of dissolved oxygen concentration on the nitrification of
the biofilm airlift suspension reactor

Period

b d
Characters ¢

Nitrification efficiency(%6) 85 95 82 97
Nitrite ratio 0.83 079 095 0.96
Dissolved oxygen concentration(mg/L) 1.8 2.6 1.2 2.7

G4 FET) S A £ B AR} oAt Abslr 9
o} Abglte] BAE FHaAlA FAate Ggo] wolR 2= 9l
free ammoni =3

free ammonial &A1l o} AAE FHA)T

717F el A wE718] £ Abe FEE ST

g 3.0L/mine 2 2As L 7 43 £5 Ak FErF Hd 2.6 mg/
L=Z Ut} o] wpe} Aitsls-2 95%= 3
A A w20 27FH 100 mg/le] 78 EEE BTt o]df wet
nitrite ratio’} 0.7 %7 7ZH4d AFS AL 4 Y9k o

= A7t SU1E) mEr obfA Akslte] ofAabg HAE AL 4

AZAIA7] o]ty SR S PRV Hao Ao

& @

B
off
!
_\|I_,
Hir

[e3
59
~

Fz T

1““ e}

A2 A o, o] A& free ammonigh £-FAk

(<] pud
o B0] o= = G LI YnT

R
Y

B o
"

R

d ol

2 oo
EY
k1
o
i

N
o I dn
S

IHE fE5 Wl ok 4
25Umin®. 2 o Fth. ofnf 871
A&H oz e geelr] $AEL & 5 ek olo) wrh A

i %
i

i o



o
ol
o

gut =

)

&8 82062 AtE ot A A48 F%rt 20 mg/L ol 5H= wh
2 FEE HEFHS B WEbA nitrite ratic= 0.95% tE-T
9] kol AT o}H A HarR] AelE AL & 4 Sl o]
717F 1 8 e BRIV @17 4% AR Be As B
= 717 Tt w719 mAE] 15 g/l= F7tsl
F AMAn9] oFo] B BolA vehd AR dAe
Hr}. o]& 21&te] F714 free ammonigh W2 £ A FEI} 7o)
Zpgste] ofdAb] ALvt v 22 SR SH UL A7HE)
717k A= milg- B FEE fRE 8804 FEE b 717HEY
% EE FEE fRAAEL W o}@lIA &5 A4S B 5k air
flow rateS 3.5 Umin.2 G819tk 28vt 85844 v 9] 7he 3
T+ 2.7mg/Le.E ¢ 717 R} stk A Aikelge 108 A=
ApEA FFE Ao A Has A8 B wEE AR HAUTL
AL i Few Fig. PIME 2] Fis veh IR gout
AAoZ - v £ F A5 /AT o= oA Aol &
A 717 A E dobx] BA BAS 3 &S SEUF =AY o)
Absltol| vla) UL vtol wash-owt] Lol Zlos dden)
o AE a-dlA & e AL S84 A9 g F
48] 4bale} o} AL Akglate] @A) A E ke Aot dRYok
4 Ao Akslgo] ¥rom u8-7] W ammoniund free ammonias
7 oA o] thA o}FAL Atglet o] A AF)E A drt. ot
2 ALASLE-S A FABEA oAt 35 steW v &
& A4 TR HA Aoyl Q3 Q4 Hoh

T

e T AR 7T Ry o} Akalatd

ula) RH@ 5 ek olE 5 /1A 74 FelAl ofwl Ao] @ kg1l
M 51 WP FF APFEAE FAS] Akl riopet
VAV Aart e B AUE FASA, ol hmiio} skt

2553} specific activig =931t}

Fig. 6(A= =0kt T3 Wi 2 gt} 4hslet#} o} 4t
slatof] &3t ghrr]ole} opALke] Absl whg-5 . Zlo|r}, A7ko] A
A¥A Aitst g etk dEY o) Aghe

PRUold AAaS ASAA oA Hag AA

M A9 il ofE] AAR 4lelE H

HEZ opdAL Algletol] 93] HAM "4 ATslE ) ki 1-g7]

ol A9 o}hAt o] 28] &7o] o}HAt 4Fslt2] wash-out] 23 Zlo]
[e]

a4 o

i
ﬂ&
%2
=
[
k9
[

L grYopt A9 vk #3)7t
At} o] AL o}l Abglato] MiRW o] YR ol of3] A3 E
7] Wl AY =8k f5 v A FE o)Al Absle)
4 Al2=ge] o] AR S AL Ao 2§k RA Aol A
= Slth o2 ERIs] flete] ofAAt SlE AR 3R E
t}. Fig. 6(Bj= oA Sl Holl 9] ofd Al Alslt

Folth, 2719] obdA] Ai Fest vlwd 5o AL
AEEE 9kg7] o)) ofdatA Hae) Feot R
oA AN m| A Eo]7] Wil W Holls N4 A =
7t EA4E ZloF wdET) 2oA oA "AavE S7bAoR HAb
7 AAE AT 472 Boli Ytk ol E whgr] W] ofdAt At
shete] o}zat Aketad Al2we) Wy AR Ao st x|F @ Ade)

3

B WE7NE ol TEE ¢

Vol side] Aakslelie) oFa 34 524 119

100 4 (A
q

Nitrogen concentration (mg N/L)
N o [} [
o o o [=]

Ly

100

80 -

60 -

40 -

20 -

Nitrogen concentration (mg N/L)

0 : . T :
0 5 10 15 20
Time (hr)
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oxidation, (B): nitrite oxidation].
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