%42 %% 12 Tl K b 28 Vol.42 No.12
20224 12 H Industrial Water Treatment Dec.,2022

DOI:10.19965/j.cnki.iwt.2022-0174

[OF e O]

TEIRF 2 (o R 55 )
RIS (0SID)

CASS TEMMRIHMT ARG RS RINER

(L Ab7 Pk A AR T I A IR A F L, 46T 10260052, 5 4% % 7 #h Z ik it e £ F A R A F L, b7 1026005
3 EAMARN AFFRERAFSES TEFE, L 100083)

[(FE] A5 R0 2B — B 75 KA FRAGUI e % 48 14 JEL U0 B X 0% 1R 75 8 7k (CASS) AL B T 207575
KA ez o A HL S 30 A T A A B ARCSR AS A f [ E 43 ) 3 A A TR I S n 2R T VA 4 SRR
25 2, 0 2 e SR SR I 20 1 7 U W AL 3 20 A T O WS TG B R 0 IR SCR T HE K LG R P A TR TR L
FBATSHON CASS Bk T2 20 rh R 20 Ak S BR AR 19 52 i, I 38 2o =38 =0 P A e R 6 T2 o E e i 22 57
WFFE L 5 Fe 0], e dE T 2 A B A48 1 S 50 16 3R R 401 g 8 b B I E) S 4 b HE K L R 50% Bl 6 e % L M 35%
545 CASS T. 2/ L, CASS [\ 3 1.2 (RCASS) Fl CASS & & 2B Wy it 1.2 (IFAS-CASS) XF TN [ 2= [ 2 43 51 34 Jin
10%~15% 1 15%~37% , i 7K TN J5t 9 5 73 K 2 14.8 .4.65 mg/L., TERAEB 1T 400 , 2 Fh CASS et T2 BEfS &
WRAER A A L5846 TN A9 5 5% . IFAS-CASS T. 75 N I Actinobacteria( FLZk 1 ] ) Fll Proteobacteria( ZE 1 1]) F
BER g, PR TRAS-CASS T 25 AT L o 4 Wl 5if Ak 25 B 3 205 4 o

(SR ] WS K AL BT R 8 2R 200G M35 V8 v s Il 20 & A W B

[FE>ES] X703 [CERARIZAD] A [XEHS] 1005-829X(2022)12-0078-07

Improvement of CASS process and enhanced removal of nitrogen-
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Abstract: The removal of nitrogen-containing pollutants has been a challenge in the field of wastewater treatment.
The traditional cyclic activated sludge system (CASS) treatment process is widely used in wastewater treatment
plants, but it generally has the problem of poor treatment effect on total nitrogen. The traditional CASS process was
improved by adding nitrate liquid reflux and polyurethane sponge filler, respectively. The effects of operating pa-
rameters such as cycle time, aeration time, drainage ratio and internal nitrification fluid reflux ratio on the en-
hanced removal of total nitrogen in improved CASS process were investigated, and the differences of microbial com-
munities in different processes were analyzed by high-throughput sequencing. The results showed that the optimal
operating parameters for the improved process were: cycle time of 8 h, aeration time of 4 h, drainage ratio of 50%,
and nitrification solution reflux ratio of 35%. Compared with the traditional CASS process, the removal rates of TN
by CASS reflux process (RCASS) and CASS composite biofilm process (IFAS-CASS) increased by 10%-15% and
15%-37% , respectively, and the effluent TN mass concentrations were as low as 14.8 and 4.65 mg/L, respectively.
Under the optimal operating conditions, two CASS improvement processes can play the best treatment role to en-
hance the TN removal. The abundance of Actinobacteria and Proteobacteria in the IFAS-CASS process was higher,

resulted in better enhanced removal of nitrogen-containing pollutants by the IFAS-CASS process.

[BE€WB] BRAARRAILETH (51672028) 5 i 2k 25 1o 5285 1 B 4 B A BR 2 W RHE W58 JF & 11 R1350 H (T5Y2020-B09) 5 b 50 rp kA 2 50
BE Ui BE AT B2 w1 RN B9 T A& 3 X135 H (70052004)



T KA B 2022-12,42(12)

W, % .CASS T ¥ st R at #8774 A5 L4 by = %

Key words :urban wastewater treatment;cyclic activated sludge system ;reflux process;composite biofilm process

WS K v TN Y 25 B 2 15 7K 36 B HXE A, 75
IICHE A v A AS DRI 452 1 A R V5 K A B R X
A5 QWAL BRRE Ty o A% G2 1) Ja) 910G B 05 1 75 e
P (CASS) T2 B 5 H i BN G A7 AR BT B 3)
fbiz B0 T3z T ARG K AR FRTY S SR IS
7K 3 A A e IR S Y TR) A, 4 30 CASS T2 HE LA
SRR AR B K OK TR AR ME R H 2R A
HLEIF RSB EYA RS

BB G L AW AT  2 A L AR S5,
P& 8 CASS 1225 19 B AURE 1 55 5 i 5 S AR 98 N B3 11
Kok o CASS I 7 P AR 4 15 /K 7K T A9 223K, ek A it
KR UL TE A5 [ B 1 B ) S A AR LB AR
IR S F 2 18] 1 e 4, B v 5 Qe W ) R R s
Xif T[] — Ff e 4 2075 K Ab B T2 R R 06 26 8 01
(8 B AL A R 2 R WA ) R T K Ak PR
TZ2EBrHh R B2 N R — B S
AN LR FERCR . EINZ R T
it 3G P75 e (SBR) T 28 A AR 16 57K, & B3 2
HE R ZK LG AT IR — JE I SN i A e R v B
T B R AR o HE K L A I L 2 5
CASS T AU M EZEH & HioK it Ka Xt T
N R G A R il 1RT A A i /) B e 2 i
FEAE R, T HE 7K b R /NS L 81 2o R 25 38 T2 28
AT AR,

B AR I 03 BT 7K R A BB IR AR A 43 e 28 A [ Ak
BERY B, 0 A AL RE T L AL U S BRBE T . k4,
P 975 P 5 DR T AR A 0 B A o ) A ) R 5 T PR S e
AT WA S R ARE N . &A% YTE CASS
Tt I PVA BV HORE, B 5T 45 R R S kS
CASS T Z M A LFrfe B BT, 20 IR 467
&4t CASS T 20 is Jin—F N T4 iR BRPRS 2%
7K, R EURHITTE R 30% R R A 6 h B X A
FBRF K 96.51% , TN KRR ik 5 88.81%, i & =
FAE5 CASS T2 . Sen YANG 2500 % 3 | [ 52 A5 My ik
T PETG R 248 (IFAS)-SBR 204 T. 25 %F TN 1Y 2 BR3UR
W WAL T 1548 SBR T. 20

ZEHAE CASS TR RS A0 015 A A B ORI &
T CASS [ T2 (RCASS) 5 CASSE A AW 1.4
(TFAS-CASS) , HL# T CASS \RCASS IFAS-CASS T. 2
(R 4 BRI, Z0 T 1 2 R CASS Bk itk T2 s Ak A/

WFSE I8 7 RCASS I IFAS-CASS W R L5472 88,
FEXF 3Fh T M W BV S5 R AT 3T
1 MHEEFE
1.1 ERIEH R
S FH K R FH N T BE 7K AR LA 36 5 7K, COD
TP .NH,-N . TN 43512} 350 .4 .40 .50 mg/L, 4l N
C.H,,0, (333.3 mg/L) . KH,PO, (17.5 mg/L) . NH,CI
(152.8 mg/L) \NaNO, (61.2 mg/L) , & 24 7 N 43 5%
SCEGRE A 1 PR, RS A 40 emx20 emx30 em,
TR A WL T, AT 14 Lo AR X i
S DX S X 25 BB A 203015, AR e 5 IX 15
APEFEREE . RCASS T2 P31 s Ak i [m1 i i3 -
IFAS—CASS T2 3¢ P i AR W I8l 3t , 5 173 AR R
R AR (PU) M4 R, OB RST 2 10 mmx10 mmx
10 mm,

- B

K

" 1
thmemeeeeeg i =

e
; A EN AN | 5
Gk ] [ ] [ [ ve ] (oK) i)

B1 XHEE

Fig. 1 Experimental device
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Fig. 2 Operation process of one cycle in different cycle periods
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Fig. 3 DO changes (a) and COD treatment effects (b) of
three processes under different cycle periods
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Fig. 4 TN(a) and NH,-N(b) treatment effects of three

processes under different cycle periods
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Fig. 5 Operation process with different aeration time
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Fig. 6 Treatment effects of COD(a) and TN(b) in two
improved processes with different aeration times
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