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Abstract Moving bed biofilm reactor (MBBR) has a strong nitrogen removal capacity for wastewater, and the material of the filler in
the reactor is also an important factor affecting the nitrogen removal capacity. By adding polyethylene ( PE) bio-carrier filler and
polyurethane porous ( PPC) gel carrier filler in the MBBR-AO coupled process wastewater treatment process, the effects of filler
materials on the degradation of ammonia nitrogen in micro-polluted river water and rainwater and wastewater effluent, as well as
microorganisms’ film-attachment speed and service life of different filler materials were investigated. The results showed that compared
with the PPC filler, the PE filler had a slower film hanging speed, but its service life was longer. At the same time, the addition of PE
filler was more conducive to the degradation of ammonia and nitrogen in the MBBR-AO coupled process in both short-term and long-
term operation of micro-polluted river water and mixed flow rainwater and wastewater. The results of this research can provide practical
guidance for the selection of filler materials in wastewater treatment process.
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Fig.4 Changes of Ammonia Nitrogen Concentration of Combined Wastewater from Pumping Station

(ET1 %) idsala ) O = = oY 1

12 195%
o 90%
_ s} B -
5 % 1 85%77
2ol | E:

R e

B oK 80%.%

w4l 2 B
oL & 75%
ol 2 1 70%

iz Ayt e)d
(b) i —

during Short-Term Operation of Wastewater Treatment Equipment (with PE Filler)

mE s fias, #0m PPC #4 53R MBBR-AO
Ma TR — [ 5(a) JMA [ K 5(b) ]
V5 IR I 15 7K 1) 1 K B2 00 R 0 0 R 3 ~ 20
mg/L 1 3~22 mg/L, 7K ibaz e BE 1) she Fil 45
R, X AT BEERE I T 80 o A A e i A BTG
IR Z 3 K b A AU B R K B,
B S — R 3y — V5 RS K B K R P38
WRE SN 14,76 mg/L 1 13.26 mg/L, 253 80
PPC #1520 MBBR-AO R4 T2 5 1 4b 34 (24
d) J& , oK s R R R B P 34 5 R A
}95.32 mg/L Fl 6.42 mg/L, &RV 2 5 43 )
9. 44 mg/L Fl 6. 84 mg/L, & AV 2 bk 43
} 63. 96% 1 51. 58% , 7% B PPC A4 T 3E0RE X MY 15 i
WK RERAM EBREA —E MR, TGRS

— 106 —

KRR B R =, 31X 0T e B T A A 4R 1 AR
SRR AR T 5K 6T PPC A SR
VIR TS K R A KA, AH L PE M FTEDRL,
PPC 4 B dFoRH A FLBR B /N HAL R s W5 IR
TG K Y 2% R R BURE B TR 4 TT RE 43K %€ PPC M
ORI FLBR , (EARSE0R I IR A S 52, DT
G AK P A BRGSO . R, WA SE R Ao
R, /NTF 1 mm A Y B2 T BURR R FLBR 3%
FEU AR RE I 8 Uk DY A 2 E L H
ANEEENE,

MBBR-AO #i& T2 Wiz 17 B h , PE M5
BURP M5 IR V5 K 3 A A L BRR (R — N
95. 71% , 2Lk —Hy 84. 49% ) W& 5 T-180y5 YL Tl 1 7K 44
(84.55%) , 1 PPC 4 J5x S AL X R 175 YR A V5 7K Y °F-



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43, No. 12,2024
December 25th, 2024

25 - it prz Y k- R e P —100%
H90%
20F
- 180%
¥ 3
WISt {70% g
d T
ﬁ ok 60% %
150%
5t
140%
0 ‘.‘9—i 5 30%

9 12 15 ¥ 21 24
ZATIR R
(a) i —

25¢ itk e k.- S e 2100%
20+ 180%
215 Jo0v B
= v
1o H40%
5 420%
o L& %ot ] 0
0 3 6 9 12 15 18 21 24
jz i el
(b)y i —

B 5 {oKAbHE BRI IA 1T A AR Al PR TS IR T /K R =R A (B PPC BEOR})

Fig.5 Changes of Ammonia Nitrogen Concentration of Combined Wastewater from Pumping Station

during Short-Term Operation of Wastewater Treatment Equipment (with PPC Filler)

YR R LR (E e — R 63.96%, F vl — K
51. 58% ) AT T fd0is S vl /K 4K (75. 52%) o 5k
PE A RN 5, A48 T 1005 Yl T8 7K 44, TR V5 1R
LTS5 K AV i SR B A R T PE A TR}
Tl W ) 25 0 47 il Ak RS2 Ak B B /LR R
PPC b JBEDRE H: B 4o 7 v 25 ¥ U W 22 50K} 7Y
W, FEOA AR LI AR T AR A 1R]
A AT S AR AR Ak 1 O S50 7, A5 W S TR I T
VI T ST BV NS =N TR S 5l

ZE LT, $m PE A4 B3R A R F MBBR-
AO A T A5 R TS IR 5 K P 2 AL
2.2.3 T KMt d PE il PPC FEff W TS
HENTREY € =N VEYEN

WE 6 fizn, $n PE #4538k MBBR-AO £

251 R RN - 100%

Pl ke aba (i I e g b
iz fyirfe)/d
(a) il —

HBLAKBI96 d)izfrdFErp Ryl —[ K 6(a) | F
Fuhi [ B 6(b) 15 IR I G KBk K & AUk =ik
FEAMIN 2~ 25 mg/L 3 ~35 mg/L, I 30 Bl 4%
K, R R 24 T i W 2 43 50 2 10,20 mg/L
8.93 mg/L, 757K MBBR-AO #i4 T LB | H
IR A i R FE R 2 2. 93 mg/L 1 2,67
mg/ L, Z A2 25 bR & 53 501 2 7. 27 mg/L il 6. 26
mg/ L, S RT3 L 580 5 R 71, 27% F1 70. 10%
7E MBBR-AO #54G T KM (96 d) iz A7 Fh#8m
PE A4 SR R 3 — A ok TS IR TG K P
RIREfRIC I 35 25 5 AN KRB LERTE 74%
Koty R WITE MBBR-AO #& T 2K (96 d) 1217
RN PE B ORI R V5 IR TS K R A
AP RERECR . 44500 PE M BEEHY MBBR-
B 7 K- B R

35 =100%

e R\ 1 f‘.‘. - i
L i [ ]
30 ] /I\ 0 \ 8001{:
25 !
%y ; ! 60% 4+
b 2 1 7 &
g | I
= 1 11 440% &=
= ﬂ?
10 1 120%
Lat Ao
LR B R ) P B ol
7R E)/d
(b) I

6  {5/KALBRAE B KR AT i B P A VS TR R TS K P R B AL (£ PE UKL

Fig. 6 Changes of Ammonia Nitrogen Concentration of Combined Wastewater from Pumping Station

during Long-Term Operation of Wastewater Treatment Equipment (with PE Filler)

— 107 —



T REEE VA 5E

AN[F)BA BT MBBR UK 175 Gl il K St 15 7K @A

Vol. 43, No. 12,2024

AO FBA T 21817 R 51 (84~96 d) , it /K25
Sl — IR SRR G IR TG K, K SRR B
ThaE, JA LR R EILT T 28R 90%
B A ERRE, XJE PE HUR 2 i B K e fa] (1) 4l A
J5 H BELERAR B AL A TR TSR0k 1 ) KA
B A= AR AR S SO 5 R RN R 2 B g
FEAIC

#hn PPC #4 BT MBBR-AO #i G T. 2K
Wizt F K E AR K AR H Ak
brd, A LBEFRAAWE 7 PR, & —
[ 7(a) ] FZsE [ B 7(b) | W5 IR 715 K i) 3
IKE AR EE N 3~35 me/L, 7K & A 1T 5
TR 2 91 M 10. 96 me/L Fl 8. 10 mg/L, 157K 4
MBBR-AO 4 T 2 A0 H 5 | H K & &0 - 38 5

A e - i A B
40 e - 100%

L™
2 2 &
—~—
%
e
S
e

ﬁ ;E[.-"[]T‘I o]

izfyaia)/d
(a) B

WeBE A IR E 3. 96 mg/L il 3.39 mg/L, & A
LB 7.00 mg/L Fl 4. 71 mg/L, & A
YRR A5k 63. 87% F1 58. 15% , 1E MBBR-AO
WE TZKRBE i b8 PPC M B IERE 6 5%
Sl — TR V5 TR I V5 7K 2 A B AR A T 2R i — R
TSIRIRTE K, (HICHA & 25 51, W #E MBBR-AO &
TR B 4 PPC A BT SEURNG FR 5 TR
ik R A BA — N ERICE, #n PPC #1
FIEEHY MBBR-AO #i5 T A K Ms T2 A M 22 BR
FAE T T2 MBSt A&, X2l T
PPC 1 BT RHFE A I 8] 1) dz A7 3ok 7 v 7 118 HE AR TR
SEORE R, TE R A IR A B S AR 5%, R i AL 2 7T 1Y
A i SR T3S Y AR AR IR BE A Ak A TR
B, Jai B S R R R
wili K ez k- R AR

30 - 100%
25 ™ |
o 180%
o5 2l i
- Ak
; J600, 2
215t kTt
ot 44400
5 1
5 120%
o L&
o e D
jEfrmEd

(b FEii—

B 7 JoKAbERE BRI AT AR R Al P TS IR TS K R =R A (B PPC 0K}

Fig.7 Changes of Ammonia Nitrogen Concentration of Combined Wastewater from Pumping Station

during Long-Term Operation of Wastewater Treatment Equipment (with PPC Filler)
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