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Comprehensive Influencing Factors of Backwashing Efficiency of Denitrifying

Biofilter and Its Microbial Community
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Abstract;  Effects of water washing intensity, water washing time, gas and water combined
washing time, gas washing intensity, filler particle size on backwashing efficiency and microbial
community of denitrifying biofilter were investigated by orthogonal experiment. When the operation cycle,
water consumption and system recovery time of the denitrifying biofilter were selected as the
comprehensive evaluation index of the backwashing efficiency, the significant order of each factor
affecting the comprehensive evaluation index was: water washing intensity, gas and water combined
washing time, gas washing intensity, filler particle size and water washing time. The optimum conditions
were as follows: particle size of 2 —4 mm, gas washing intensity of 15 L/(m® - s), water washing
intensity of 10 L/(m® - s), and gas and water combined washing time of 8 min. The results of PCR-
DGGE analysis showed that the backwashing had significant effects on the biomass and biodiversity of the
filter layer. However, it had little effect on the biological activity and microbial community abundance of
the filter layer.
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Schematic diagram of experimental setup
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Tab.1 Level of orthogonal experiment factors
22k T IERRRAE S/ IYESRSE G/ IK PO W/ SUKIRA T [E] IR B I 8]
=7 mm (L m™2-s") (L m™2-s") T./min T,/min
1 1~2 5 5 4 1
2 2~4 15 10 6 3
4~8 25 15 8 5
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Tab.2  Orthogonal experiment results
SNy ES SIS R
L5 s c w T o =e | = BATE | WER | FERE | IRER BRAEEL
: » H/h fl/h 0./ % 0./ % 1-n, -n./%
1 1 1 1 1 1 1 1 6 3 7.64 50 42.36
2 1 2 2 2 2 2 2 42 5 3.93 11.9 84.17
3 1 3 3 3 3 3 3 52 10 7.08 19.23 73.69
4 2 1 1 2 2 3 3 8 3 10.31 37.5 52.19
5 2 2 2 3 3 1 1 36 4 6.62 11.11 82.27
6 2 3 3 1 1 2 2 60 10 2.36 16.67 80.97
7 3 1 2 1 3 2 3 10 3 16.5 30 53.5
8 3 2 3 2 1 3 1 30 3 6.61 10 83.39
9 3 3 1 3 2 1 2 14 5 7.2 35.71 57.09
10 1 1 3 3 2 2 1 36 5 8.66 13.89 77.45
11 1 2 1 1 3 3 2 8 3 10.31 37.5 52.19
12 1 3 2 2 1 1 3 50 8 2.57 16 81.43
13 2 1 2 3 1 3 2 28 3 5.89 10.71 83.40
14 2 2 3 1 2 1 3 50 5 3.97 10 86.03
15 2 3 1 2 3 2 1 16 5 6.3 31.25 62.45
16 3 1 3 2 3 1 2 22 3 14.17 13.64 72.19
17 3 2 1 1 1 2 3 6 2 7.64 33.33 59.03
18 3 3 2 3 2 3 1 33 8 6.11 24.24 69. 65
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Tab.3 Range analysis results of orthogonal experiment
BT JEI/h W ER 1 -n, -n./%
A S G 4 T, T, ZH | BH S G |4 T, T, EIE I E!
Ky | 194 | 110 | 58 | 140 | 180 | 178 | 157 | 411.3 | 381.1 | 325.3 |374.1 | 430.6 | 421.4 | 417.6
K, | 198 | 172 | 199 | 168 | 183 | 170 | 174 | 447.3 | 447.1 | 454.4 |435.8 | 426.6 | 417.6 | 430.0
Ky | 115 | 225 |250 | 199 | 144 | 159 | 176 | 394.8 | 425.3 | 473.7 |443.5(396.3 | 414.5 | 405.9
k, 32.3] 18.3] 9.7 23.3] 30 29.7| 26.2| 68.6 | 63.5 | 54.2 | 62.4| 71.8| 70.2| 69.6
ky 33 28.7 33.2] 28 30.5| 28.3] 29 | 74.6 | 74.5 | 75.7 | 72.6| 71.1| 69.6 | 71.7
ks 19.2| 37.5 41.7) 33.2] 24 26.5 29.3] 65.8 | 70.9 | 79.0 | 73.9| 66.1 | 69.1| 67.7
Ak 13.1] 19.2) 32 9.9 6.5 3.2 3.1 87| 11.0 | 24.7 | 11.6 | 57| 1.2] 2.1
®4 FTEFHER FEM) o R 5% TR, LS R R F AR R/,
Tab.4  Analysis of variance results 133025 R X255 PR 46 A 52 ) 1 S8 25 PR 0T R
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Z ijzzgf i i;jﬁ‘é ljjg PEOME BRI R, T HE A% 1B T DL Sk
W [2170.927 2 1 085.463 65.13 ﬁﬁ‘%&m’&’ﬁﬁyg%jﬁigﬁ/yﬁmi’é’j:‘:/égg
T 483.018 | 2 241.509 | 14.49 PRIFE T KRS EEELN 10 L/ (m” - s) o AR4ESE
T, 117.163 | 2 58.582 3.51 B AR A5 A R S R A LA bR
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Fig.2 DGGE spectra of biological samples from different
filter layers

3 it

O  PhAstbugstt A FeoKE  REWE
B )R R S v s e O 25 G RN H8 A , A5 IR X 25
BV R b B 2 PR F R K R R > R
TRERA PhyEEsT ] > S phead BE > ukbRiAR > /K B
YRR 1] 5 759 80 KRG S b P e A T o0 T < gk
Bife R 2 ~4 mm AWPESRE R 15 L/(m® - s) K
MRS R 10 L/ (m® - s) UK A ph kst a8 8
min, 7E% R Wk &FE T, RS xE TN, PO} - P,
COD 13 ¥ £ B & 4 51 o 91. 20% . 67. 00% |

.79 .



%374 %14 P E 4

A K He K www. cnwwl985. com

70.10% , 3 /KK kg e ik 3] V K AR AR

@ S % R A A s i IR R Y A )

RV R Z RN A R W IERE Y
e CE MR R AN B b AR Yk
TR DERHZ = BRS04 e 5 A PE R
PR IR S DU AE P 2 R

S 30k
[ 1] JEONG J,HIDAKA T,TSUNO H,et al. Development of

(2]

(3]

[4]

(5]

[6]

(7]

biological filter as tertiary treatment for effective nitrogen
removal; Biological filter for tertiary treatment [ J .
Water Research,2006,40(6) :1127 —1136.
DHIRITI R, KOMI H, RAJ B. Effect of carbon to
nitrogen (C : N) ratio on nitrogen removal from shrimp
production waste water using sequencing batch reactor
[ J]. Journal of Industrial Microbiology &
Biotechnology,2010,37.1105 - 1110.
EhRKAE, AR7R, BRI, AF. R S A A 0 D A% P
RABE SR [T]. 5 TR =4k, 2017, 11
(9) :4932 -4936.
MA Qiuying, LI Dong,FENG Li,et al. Nitrogen removal
efficiency and influencing factors in a pre-denitrification
biofilter system [ J ]. Chinese Journal of Environmental
Engineering,2017,11(9) :4932 —4936(in Chinese).
MOORE R,QUARMBY J,STEPHENSON T. The effects
of media size on the performance of biological aerated
filters[ J ]. Water Research, 2001, 35 (10) 2514 -
2522.
FIH, KSR K e, . AL IR AR 2 s 1T
BRI R OETE [T ], BRI TR ,2014,32(6) 1 -3,7.
WANG Juan, ZHANG Zhihui, ZHENG Tianlong, et al.
Study on the related factors of denitrification biofilter in
steady state [ J ]. Environmental Engineering, 2014, 32
(6):1 =3,7(in Chinese).
RS AL IE B T A Al B R O
M RBEFE D] b BRI R, 2012.
SONG Huimin. Study on Optimum of Operation and
Nitrogen Removing Efficiency on Denitrification Filter
[D]. Shanghai; Shanghai Normal University, 2012 (in
Chinese) .
AR, TH,ER K RMAEY s b 2 ) i

- 80 -

[8]

(9]

[10]

[11]

[12]

el J]. FEZ/KHEK,2017,33(1) :43 -47.

SHI Dong, DING Lei, DONG Liangfei. Pilot study on
denitrification biofilter for nitrogen removal [ J]. China
Water & Wastewater, 2017, 33 (1 ). 43 - 47 (in
Chinese) .

ERH R ATFIT, 5o AR KT R Ak i
RNERES AW A AE AT [T ). b [ 45K HEAK 2017,
33(19) .21 -27.

WU Ganlin, REN Xiangyu, WU Guangxue. Nitrogen
removal and biofilm characteristics of a post-denitrifying
biofilter in a full-scale reclaimed wastewater treatment
plant[ J]. China Water & Wastewater,2017,33(19) :
21 =27 (in Chinese).

W/ BhR, XA 0, 4 /57kf)%'7kfiﬁﬁ1%{)%ﬁﬁéli
Yo/ v o TR R BR BT 58 [0 ). A B 45 K HE K,
2017,33(23) .27 - 32.

CHEN Xiaojun, HUANG Tao, LIU Shihu, et al.
Cooperative processes of denitrification filter and
chemical for nitrogen and phosphorus removal in tail
water from wastewater treatment plant[ J]. China Water
& Wastewater,2017,33(23) :27 =32 (in Chinese).
FrETL IR E, A1 UL TTC - i S ik b3k
T Wk S B s P LT ] BG4 T, 2012, 32
(3):93 -96.

QI Luqing, WANG Xiaojun, ZHAN Deming. Study on
determination of biofilm activity in BAF by TTC-
dehydrogenase assay [ J ]. Modern Chemical Industry,
2012,32(3) :93 —96(in Chinese).

AR, RAETT. B AEYE I T2 He S TR H]
[M]. Jbst: A Toll i pk:, 2006.

ZHENG Jun, WU Haoting. Theory and Engineering
Application of Biological Aerated Filter[ M]. Beijing:
Chemical Industry Press,2006 (in Chinese) .
SHANABLEH A,ABEYSINGHE D,HIJAZI A. Effect of
cycle  duration on  phosphorus and  nitrogen
transformations in biofilters[ J]. Water Research,1997,
31(1):149 - 153.

EERIN: E0L(1992 — ), dbskE B AL B,
WFFE T3 1] Ay W5 7K AL B

E — mail ;: 1425254885@ ¢q. com

W5 H #7:2020 - 01 - 12

&8 H #§:2020 - 05 - 12

(44 XU BER)



