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Start-up and Operation of Partial Nitrification in Pilot-scale Oxidation Ditch

under Ambient Temperature
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(1. College of Environment and Resources, Fuzhou University, Fuzhou 350108, China; 2. Fujian
Provincial Academy of Environmental Science, Fuzhou 350013, China)

Abstract: Through oxygen-limited control and NaCl dosing, partial nitrification was successfully a-
chieved in a pilot-scale oxidation ditch after sequencing batch start-up for 32 d under high-temperature
(29 =31 C). The removal rate of NH,” — N and nitrite accumulation rate (NAR) was maintained over
50% and 90% respectively after 33 d. As the temperature seasonally decreasing, partial nitrification was
successfully start-up at the second time in the regular-low temperature (18 —27 °C). On the 27th day,
NAR was over 50% . From the 35th day, the measures such as formation of oxygen gradient mode and ex-
tending the reaction time were adopt in the oxidation ditch, and NAR was maintained over 90% on the
42th day. Though high-throughput sequencing analysis of microorganisms in activated sludge, it was
found that Nitrosomonas had a propotion of 9. 39% , indicating the successful accumulation of Nitro-
somonas in the pilot-scale oxidation ditch. Then the oxidation ditch was transfered to continuous flow op-

eration, the best nitrification effect was achieved when influent NH,” = N was about 70 mg/L. and HRT
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was 11.2 =12.7 h. Comparing two start-up processes, start-up in the regular-low temperature was more

time-consuming than that in high-temperature.

The specific ammonia oxidation rate is 0. 037 kgN/

(kgMLSS - d) and 0.030 kgN/(kgMLSS - d) at the high and regular-low temperature respectively.
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Tab.1 The first-time operational parameter of partial
nitrification
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Tab.2 The second-time operational parameter of partial

nitrification
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Fig.2  Variation of nitrogen at the first-time operation



£3E FIH

b E 4 K H oK

www. watergasheat. com

JA NaCl J5,NO, — N FUEE R B i, 2125
26 K NAR k% 48% . 55 27 KJ5 , By K 2 m ik
FEZE 2150 mg/L, FEMIT B NH, — N FEff R 4L r 7R
50% £ 45, NAR AW JFl. £ 28 X NAR >
50% Ik s RS AR 25 B B, AR SR 32 R
NAR K H| T 90% , 2 J5 th— B4R 78 90% LA I,
NaCl el 7 52 #% N 2 AL 1§ (AOB) (1 &
£ LK NOB i8Ik, NO, - N JFis H Bl RS , &
JAHI NO, — N (B8 ASWrsizN, 256 38 K, 2 A
Vi 1 78.6 mg/L,NAR 7 93.9% ,7fij NO; - N H
HmT 5 mg/L,

hy RE B AP B SE B T AR R R AR T B T TR
TESS 39 RAF A N ESLRE T, 7£39 ~55 d
ERHEK NH =N R (91.4 £7.5) mg/L /K
47320 ~370 L/h HRT K (16.3 +1.2) h |HHTF,
NH, =N E[&% K 68.3% ~92.8% , &L i f1Hil
3d, i FHRE TR R BRI NO, - N
FINO; - N RFAMEYE, 7K NO, - N F1 NO; - N
AW/, ZJG 1K NO, - N 4ERETE(44.3 £13.5)
mg/L, 7k NO; - N /NTF 2 mg/L, 45 45 KF151
KK NO, — N GEARFEAR, & T4 i N5 e
T B AR PSR R A, UL B PN 1) S A £k
A B AR T S A s b e 8 9 5 1
HOKN-o 5556 K F RV N5 TR FRR LR, T if
PEATES R AR AL TS T 9L .

2.1.2  HAUE T EREAENE s 5ia1T

2016 4F 10 A PR R AL 928 — s 80,
TRPERR, KR 18 ~27.1 C, K545 A I
3. B~ 12 R, G NHS - N ¥ B2y 120
mg/L, 5 GRSHLA RS E N 2 m’/h, S4B
FZ iRl 15 h, NH, — N Jg /08 (53.3 £13.0)
mg/ L, 1 F J 4 N AFZE T 0 © WL s 4  AOB,
Hi7k NO, =N 88914 (13.2 £10.0) mg/L,NAR %
$730.4% ,NO; — N 3% (41.8 +21.8) mg/L,
5513 ~15 K BE R 2.5 m/h AEAF
MUFR ) 44. 5% $2F1-31 60. 4% , 55 JE 1 NO, — N 14
fniE Ay (18.6 £1.9) mg/L, NAR ST 7. 26
16 K, $& w7k NH, - N Y BEER) 160 mg/L 7247, 7
16 ~22 d 4 &) NH,” - N iR 290 73.2 mg/L,
NAR iR . 7E 23 ~26 d RIS 7 =, W )
23:00—7:00 BES N 2 m’/h, F AR A ] () RS

2.5 m'/h A SRR RN & 9 1 DO KO, 2
mg/L, Hy T SRR A B R U NH, - N fig i
I B 2y 67 mg/L, NAR M JEUR (9 30% 4 5 5
44.4% oSBT G R KIRAR T R K AR
HHE DO 2 Bl i B2 AR ARG 1 7 v, DAY b i) A1
ALV B, B DO 4ERREIUKF-A # T AOB

AR
200 i e
R ok 20
7, 150 - Lhrx 80
zéo 70 §
S 100 ﬁ T 5 60@'
W g3 7 e X 504
z50%l%W%ﬁ e 10
130
0 15 30 45 60 75 90
t/d
a. NHi-N 721k
300 100
~ 250 oy
‘ 80
T w0 X
E XW K {60 3
S 150 9, B Bk
& 100 j@@c{ ﬁm 140 &
= 50 % 20
. . . o
0 15 30 45 60 75 90
t/d
b. NO,-N ZEfk
70 1250
60 J&ﬂ( |
250 thk 12007
& WA 1150 %
£ 40 £
& 30 {100 =
10 1o
0 15 30 45 60 75 90

t/d
¢. NO;-N 24k,

B3 FRETHEEPZRIRERNETL
Fig.3 Variation of nitrogen at the second-time operation
5527 K, NAE R SRR AL, 15 2.5 /L
AR LRI A 1 77 NaCl, 400 10 500 i 5 hnim o 7 AOB
(15 £ NAR T 2 5 3] 70. 4% , I\ REFEAE AL )
ARSI o 1227 ~34 d, B RS R
SRF% IR AN ) 23 TH 42 O3t , NAR M\ 44. 4%
WA 67. 8% o AT BFFE MK A8 I 2% Y

.10 -



www. watergasheat. com S

18,5 R385 T PR AAL A 42 AL BN AL 0 B 3h BB AT

£34% FIM

BT/ B4 43 DK A B A Ak B 1 & 4R BRI
1535 ~41 d J/NEARTE P9 JRER I R, (4 fk s
HREIEN 0. 2.0, 1 mg/L (7 i 48003 X, 45 i) 1
NH, - N (&5 M 67 mg/L J§i/>#] 61 mg/L, NAR
M 67.8% 1% 83.5% , U BA A IE N TV 1R 1) 175 iR
S XA B PR THE R AR . B PRk K
WIRAR BRSNS, 5 42 T I i R
1 S FE I B SORD Sk ifE A T 3, I 42 ~ 49 d KR
P FER S 19 b, NH," - N [Efi# &35 3 90. 8 mg/
L, & JE M NO; - N 82k 5.5 mg/L, 78 1t
1], NAR FaE1E 90% LA 1, AT A Jg 175 8 R I 0L F
SAALTE T R AL S Bh . 50 d ARV B N
LR IBAT o
2.2 EEWEATERMEDTHESS

X5 IR KRR TS VR AN S sh s sh 1 e AR AL TS
Jet 16S rRNA JL PR SC 2 i 5 )7, JIr /5 Pie Plot
Iy MrEE AN 4 FiR .

a. HAIG

alof-Jolal Rolafolol Jolo} Jolalolalala] |

b. JA B i e

B 4 Pie Plot Giit45 8

Fig.4 Diagram of Pie Plot
WA 4(b) frzs , BAR i et T 5 1Y
WAEYIE BB 31.44% R T, ©
YE R TEE H,  HHT = R 4 i DR IR
( Bellilinea ,11.05% ) ., WA fk. B8 M1 B ( Nitrosomonas ,
9.39% ) . B 5t B8 & & ( Gemmatimonas, 8. 69% ) .

Bellilinea FI Gemmatimonas 5 [t & B J5R R 3 52 5%
FHRRAAUE 3l , B g h KAl TRA e IR S (i —
BB PR S I BT

Nitrosomonas Fll Nitrospira Y3 5 i A6 AF F 46 5¢,
Horr Nitrosomonas Ay i A B4, Nitrospira 4 1§ {1
B K’ 4(a) H Nitrosomonas (5 HR 2. 23% | T
SN JE H 7 ARG IE 2 7. 16% , 1R A Ak 18 3
BRI T AL A TR R S
J&i Nitrospira 76 259 BT o5 FL il sk 2. 92% |, 43 #7 5t
PR B A S R ) IR PR s A T B At T
AR R R BOMEN S gk v B AL R R T
2.3 BEZmMI
2.3.1 HRT 5z

5 YRR AR S Z 5 EE SRR
B TFHHEK NHS - N KL 70 mg/L, #5F HRT
X AR AL 520

15 60 ~ 69 d #% 1 #E /K i &= 4 560 ~ 620 L/h,
HRT 39 ~ 10 h, X NH,” — N {11 2 [ fig i 29
33.09 mg/L,NO; - N BJi K 25. 37 me/L, i 7k
NO, - N 2k 1.63 mg/L,NAR 5 91.8% ,

Y HRT H#11.2 ~12.7 h BHE17 8 d, #E /K&
I/ NAy 440 ~500 T/h, NH, — N SB[ gt 34 i 39)
42.66 mg/L, 17k NO; =N 35 23.25 me/L, IL s
K NO; - N Bg /N3] 1. 16 mg/L, A A6 BOR
3]k  NAR $405) 95.3% ., 434 5K A BE J2& 4E
K HRT J5 R as g NO, = N B, {75 7K rh iy
FOAHIR (FNA) Y 242 T), % NOB 34 1 H]

Aksrtnin HRT £ 14.7 ~17 h, 38478 d, & A
(V- YR A B 1S N E 62. 05 mg/L, Hi7k NO; - N 2y
33.86 mg/L, Hi7k NO; — N # 1% 4. 06 mg/L,NAR
W/NE 89.4% o 43 JEL PR AT BESE Y i HRT i 52 1
ar NH, - N R4 K, S BURUN i v i 25 2
(FA) VRBEFEAS, X NOB [ # il /U2 , i 4801k
A Z R NO, —N Jy NOB it 1R IEYr , A
Pem TR NOB 36 M

AT, SRS T 45 HRT R AL A
WHCR . FEREK NH =N 25 70 mg/L BIEOL T, 1%
il HRT 2 11.2 ~ 12,7 h i 57 A Ak 50OR S5 i, SI0 Al
AR T 95%
2.3.2  JREX RIS S AR

Wk o, A AT AOB Ry AR R I IR



£3E FIH

b E 4 K H oK

www. watergasheat. com

NOB M i 52 b e o 5t o 15 5 72 14 L FEE 0 7
AR T S, AR T T2 T
TESIR(27.8 ~31.5 C) MR (13.8 ~27. 1
C) MEREME S L i, 4R WA S

32 100
28
24 {80
© 20 160 §
= 16 ol
E 140 =
=
8 WE |
4 ~mgx |20
: : - 0
0 10 20 30 40 50
t/d
a. B—UIR g
1100
180
i ®
2 160
= 140
120
: : : : : 0
0 15 30 45 60 75 90
t/d
b. 5 R 3
5 EESNARHXHR

Fig.5 Relational graph of temperature and NAR
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