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Abstract:  Electromagnetic wave was employed for the treatment of internal reflux nitrification
liquid in A/A/O system to obtain better sludge reduction performance. After establishing the relationship
between the cell lysis rate and the characteristics of the internal reflux nitrification liquid,
electromagnetic wave was applied to treat the internal reflux nitrification liquid of an A/A/O system, and
the improved performance of sludge reduction and the distribution characteristics of functional bacteria in
the system were analyzed. The internal reflux nitrification liquid treated by electromagnetic wave
significantly improved the sludge reduction performance of the system. The total relative abundance of
functional bacteria such as chronic growing bacteria, hydrolytic bacteria, fermenting bacteria and
predatory bacteria increased. Under the following operating conditions: power of electromagnetic wave
was 100 W, treatment time was 75 s, and proportion of the treated internal reflux nitrification liquid was

10%, the apparent sludge yield decreased by 15.68%, and the total relative abundance of functional
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bacteria in anaerobic, anoxic and aerobic tanks increased by 19.51%, 20.59% and 31.55%, respectively.

Under the same operating conditions except the power of electromagnetic wave was increased to 400 W,

the apparent sludge yield decreased by 43.14%, and the total relative abundance of functional bacteria in

anaerobic, anoxic and aerobic tanks increased by 18.34%, 26.30% and 33.91%, respectively.
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Fig.1 Schematic diagram of test equipment

1.3 iRIBR4FE

Fe s P B A BB VTS K AR 38 ] R
158, JRJRYE AN T - MLSS F MLVSS 4391 4 5 621 .
3372 mg/L, IR JF K 23.5 °C, i S (DHA) T5 PE K
15. 35 mgTF/(gMLVSS-h) , H#E 42 # % (SOUR) A
4. 50 mg0,/(gMLVSS-h)

1.4 REHFE

L TR 0 28 P T 3 A A R P T 6 < 7 P R D
TR 75 57 gk 354 100 ~ 600 WY 2514
R M 3R X A VR AR (R S, T b T
(A7 H RN, RN A RN o R B AE R WK, 2 R
Jn#% 2 243 51245 100,200,300 ,400, 500,600 W i,
MR 4> BN 2.49% . 3.89% . 8. 17% ., 11. 89% |
13.15%.14. 17%.

P, D5 I 28 P [ A Ak T A U - fE T T
(Fpmzk) . T Cm#Rzh3R P=100 W kit fa) 7=75 s |
E A N #k L5 L=10%) | Il (P=400 W .T=75 s L=
10%) F5A4 |, WF 5 FL RG22 P9 L3 i AR ORT R 46
TEA TR R R TS PRI 5 R AN R M BIL R

- 69 -



F40% F 14

OE 4 K HE oK

www. cnww1985. com

1.5 SHmBSA®

DA [l 38 i b T T VR R oD (SCOD) |
S RIER (TDN) GV PE i (TDP) ¥ J32 34 % 1
B R bR 7 M0 e o 05 M5 U6 19 DHA IS 4 R A
2,3, 5-F b = ZEILPU AR (TTC) i JEEM E . A
ML3E 8 M FRERE , R Folin— B i 57 325 10 5 Jifa 41
RE Y (EPS) i W8 T & 6 5 LA A0 R bR, R
TR — R 1 ) o 2

SOUR IR
_ DO, - DO,
SOUR = X MLVSS (1)

1 : DO, DO, 3 1) Ay i 7 0] Uiy #1235 o B T
LN DO W B mg/Ls ¢ I I 8], h; MLVSS 75
JeMREE , g/Ls

BIHEMR(DD) B AT
_ SCOD, - SCOD, (2)

TCOD, - SCOD,

A H1:SCOD, . SCOD, 433! by v B M i )
P [ 3 A AV Y TR B SCOD ¥, mg/L; TCOD, A
FL A D 0 28 T PN ) e S AR P 5 COD MR B, mg/ L

R TG PR 3 (Y,,) RAEFRGE 05 e s &
ROR R AT
S(X, - X)XV, + 3X,xV,

2ADPCeop = S X Q)

K.y, W5 TR %, kgMLSS/kgCOD; X,
X0 R 56 1 R AN § K BN g 3 R XA ¥ U vk
BE L ke/L; VR N £ 35 R DX A AT R AR AR 5E
Wk 65 Ly X, W55 ¢ KON 25 HE H 00 6 4% 75 e ik
B kg/Ls V. A5 i R B 5 HE s A R 75 R AR,
L; DPCoop, M5 KIS 5 (32E 7K COD i, kg/d s
S, i RN B A K COD B kg/L; Q. N4
§ R RN 25 A K o ARBIFFE A 120 L/d.

1.6 SEENF

HUAJA/O F G2 v A 28 H, T i 15t 1 35 e A o
A P=100 W(T=75 s .L=10%) i} {75 Je B i A1l P=
400 W(T=75 s.L=10%) B B 75 Ve i A2, 7 Tllumina
NovaSeq il & F- & RARE A, L) SE1 705

FIFH QUIME2 314, #45 97% 114 ) 51 AHALL B K
DNA I AT IAFEFI OTU %143 3 SR B4l 1% 1 4
g FARFEA 514 4 95% HEA 740 - Ak 34 ; B 5 R
classify—sklearn 359228 OTU R 7 51 5 Silva B85 4
XF LG, #EA TR R AR B OTU I 25 B

DD x 100%

(3)

Y. =

2 ZR53%#%
2.1 EELEINEXS M ELR A RS R R
FEL G TR N 2 PN TS A A TR B ¥ e B AR A A

Y20 A= 40 TR RS IR ARV, A L) R TR A
B AT RV AR , 5 RS AV A A o g el A 5 Rl s
DR A A= DA, B A 0 1 A 0 il 1 A AR Ak,

SO AR D RE VR S5 H0 o 0 FRE I I 2R ) S 75
s NN K 100 ~ 600 W ISP 1] 375 A A4 T B 5 e
EhRAS AL UL 2., TN, SR M G AR L, Y
[n] 7% A Ak ¥ B9 SCOD . TDN . TDP. MLVSS. i & .
SOUR .DHA {f P48 34 R A= T 1 2 A8 4k o S L i Ik
I3 100 W, AR 2. 49% , P B A AL
WY SCOD . TDN , TDP . Ji  .SOUR . DHA 75 4 43 5
1 R 28 1 (40. 77+2. 43) mg/L. (14. 57+0. 45)
mg/L, (0.36+0. 11) mg/L, (23.0+0.8) °C ., (12. 56+
0.49) mg0,/(gMLVSS-h) . (35.59+2.82) mgTF/
(gMLVSS-h) 3% T (88. 65+3. 54) mg/L.(18. 84+
0.51) mg/L. (1.52+0.23) mg/L. (34.3+0.7) C .
(15.46+2.01) mg0,/(gMLVSS-h) . (54.99+3.36)
mgTF/(gMLVSS-h) , 1fij A [ i i A6 i) MLV SS 0] ¢
Rz Y (2 494238) mg/L R FE3] T (2 186+31)
mg/L.

=SCOD =i JE

SHEa -
<~ 7. = 80/=TDN =SOUR 800 8
mos =TDP  =mDHA
P@ % 2 70 =IMLVSS i { 700 . 7 =
~ 7 5 60 600 T, 16 T
= — T =
n = 50 mo§ 5 %
¥ ow P40 400 < {4 %
= a 2
= % = 30 300 S 13 =
a8 £ E O
E < = 20 200 @ {2 =
z %ﬁloﬂ flo
E 2 Z o0 0 0
ot 0 100 200 300 400 500 600
a

keI E A
B2 FRONMBZMETNEREN GRS IEIEREW
Fig.2 Change of internal reflux nitrification liquid

characteristics under electromagnetic wave loading
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Fig.3 Effect of electromagnetic wave loading on MLVSS,
TDN, TDP, SCOD and cell lysis rate of internal reflux

nitrification liquid
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Fig.4 Effect of electromagnetic wave loading on
temperature, SOUR, dehydrogenase activity and cell lysis

rate of internal reflux nitrification liquid
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Dechloromonas 1.54 | 1.66 | 2.12 4.05 551 | 12.42 | 18.51 | 24.62 | 35.79
Denitratisoma 0.02 | 0.02 | 0.01 0.04 0.03 0.02 0.03 0.04 0.02
P A R AN R Sulfuritalea 0.10 | 0.10 | 0.12 | 0.05 | 0.08 | 0.06 | 0.02 | 0.02 | 0.02
Thauera 0.16 | 0.17 | 0.11 0.01 0.00 0.02 0.08 0.08 0.07
J=878 1.82 | 1.95 | 2.36 4.16 5.62 | 12.51 | 18.65 | 24.77 | 35.90
Arcobacter 333 | 3.02 | 1.53 1.64 0.65 0.65 3.13 2.30 1.16
Blastocatella 0.00 | 0.01 | 0.01 0.02 0.05 0.05 0.07 0.08 0.12
Flavobacterium 0.04 | 0.10 | 0.12 3.68 2.97 3.15 0.46 0.69 0.38
Plasticicumulans 0.80 | 0.09 | 0.07 3.64 2.14 | 12.01 0.89 1.01 0.99
IK 2 B Rhizobacter 0.18 | 0.03 | 0.12 0.90 1.08 1.04 0.15 0.25 0.16
Terrimonas 0.11 | 0.08 | 0.05 0.61 0.52 0.29 0.26 0.26 0.18
unclassified_Cytophagales 0.00 | 0.00 | 0.01 0.18 0.12 0.08 0.01 0.00 0.00
unclassified_Xanthomonadaceae | 0.34 | 0.21 0.31 3.42 3.46 2.68 2.99 3.23 2.28
jE8an 4.81 | 3.53 | 224 | 14.09 | 10.98 | 19.95 7.96 7.82 5.24
Azospira 2.80 | 2.58 | 2.16 3.81 4.05 2.50 1.53 1.77 1.20
Clostridium sensu stricto 1 1.32 | 1.03 | 0.84 0.07 0.04 0.03 0.12 0.24 0.10
peA ] Haliangium 126 | 1.55 | 1.96 8.97 | 10.33 6.06 3.11 3.04 1.57
Tolumonas 1.72 | 1.27 | 0.89 0.54 0.29 0.19 0.61 0.61 0.40
jcSan 7.11 | 643 | 585 | 13.39 | 14.71 8.78 5.37 5.66 3.27
Bdellovibrio 0.20 | 0.19 | 0.32 0.16 0.14 0.08 0.06 0.08 0.05
Ignavibacterium 0.05 | 0.05 | 0.05 0.00 0.00 0.00 0.03 0.04 0.01
e Lysobacter 0.00 | 0.00 | 0.00 | 040 | 033 | 021 | 026 | 0.12 | 023
unclassified_Polyangiaceae 0.02 | 0.05 | 0.02 1.33 1.00 0.85 0.02 0.01 0.02
Bat 0.27 | 0.29 | 0.39 1.88 1.47 1.14 0.36 0.26 0.31
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