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Application and Comparison of CAST-MBBR & SF-AQO Process in Municipal

Wastewater Treatment
YANG Zhu-ping
( Tianjin Enterprise Key Laboratory of Infrastructure Durability, Tianjin Municipal Engineering Design &
Research Institute, Tianjin 300392, China)

Abstract; The scale of the phase | project of a sewage treatment plant was 10 x 10* m’/d. The
effluent quality was carried out according to the first grade B discharge standard by the CAST process.
The scale of the upgrading project was 25 x 10* m*/d, and the effluent water quality was raised to first
grade A standard. The original CAST of phase I was alternated to CAST-MBBR system by addition of
suspended biological fillers. Then, the operating cycle was regulated, carbon source was added, the
phase | and phase [l effluents were mixed, add tertiary treatment stage was adopted to improve the
treatment performance. The secondary treatment of phase Il (new construction 15 x 10* m’/d) adopted
the technology of “SF-AQ” | which was land saving, energy saving and intensive. The new three-stage
treatment (25 x 10* m’/d for phase | and I ) adopted the CoMag magnetic coagulation clarification +
fiber rotary table filtration process with high load, land saving and good effluent quality. Project scale was
25 x 10" m’/d, land use area was about 5. 64 hm” (equivalent to 0.226 m>/m’) , total investment of the
project was about 396 million yuan, treatment cost of wastewater was 1. 28 yuan/m’. The actual

operation results showed that the effluent was superior to the first grade A standard. CAST-MBBR had a
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better removal effect on organics and SS than SF-AO, while SF-AO had a better removal effect and
stability on NH,” — N and TN than CAST-MBBR, and TP removal rate was basically similar. The effluent
SS of CoMag was stable below 5 mg/L, and effluent TP was stable below 0. 1 mg/L, and the project had

achieved and exceeded expectations.

Key words: CAST-MBBR;
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Tab. 1 Design influent and effluent quality
W H K K
BOD,/(mg - L™") <120 <10
COD/(mg - L") <270 <50
8S/(mg - L") <160 <10
TN/(mg - L™") <50 <15
NH, -N/(mg -+ L") <40 <5(8)
TP/(mg - L™") <6 <0.5
Kt/ (4L <1 000
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Tab.2  Comparison of biological treatment schemes
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Fig.2  Flow chart of sewage treatment process
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Fig.3 Flow chart of SF-AO
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Tab.3  Monitoring results of wastewater
T H HEKISME | BAKE | —HA
BOD./(mg - L") 31.75 0.71 10
SS/(mg - L") 146.8 4 10
COD/(mg - L™") 94. 4 8 50
NH, -N/(mg - L") 15.71 0.058 5(8)
M/ (mg - L7 18.56 7.668 15
M/ (mg - L7Y) 2.501 0.05 0.5
HiZ/ (mg - L) 0.04 0.04 1
A/ (mg + L") 0.19 0.04 1
LAS/(mg+ L") 0.455 0.05 0.5
BRIGHERE/ (A - L) | 5.9 %x10° 20 1 000
g/ 1% 48 4 30
B/ (mg - L7 4x107° 4x107° | 0.001
M4E/(mg - L) 6x107° 6x107° | 0.01
Mg/ (mg - L") 0.03 0.03 0.1
B/ (mg - L") 3x107* 3x107* 0.1
ME/(mg - L7Y) 0.018 0.018 0.1
A/ (mg - L") 0.004 0.004 0.05

SEBRPEAHR BB, S5 R TS KT IR &5 A
Wk e g R (i 10 x 10* m’/d #% & 25 x 10
m’/d) , KM TG AR, FEEPR KT K
WEEE R B, 2 I T — 3 B A AR vk Y
7 B ERBIBATRCR ST
7.1 B/ EEREBRES R

B2 LR LR L WL 4,

R4 FKAE] BIEFRERELR
Tab.4 Removal rate comparison of WWTP %

i H LPrEBRE S BT LBRA
BOD;, 97.8 > 91.7
COD 91.5 > 81.5
SS 97.3 > 93.8
TN 58.7 < 70.0
NH, - N 99.6 > 87.5
TP 98.0 > 91.7

SR AR FER TN A4 T st R, i
W5 KA PR R S8 is e AT TN L BRI T A,
SRR RS KIEA L, SEUR R LBRFE T
7.2 CAST - MBBR/SF - AO B3R L5

— Pk SR F CAST - MBBR T2, M9 d %
MZ9% A0 T2, bR /KIE S L R 5. 52
W25 R K], CAST — MBBR XJ A3 L) . SS /9 2 FR Ak
BLTF SF — AO, Tfij SF - AO X} F & & A 25
HOR B AG PR T CAST — MBBR, S8 2 BRACR
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HHAMY , SHTEEANT . CAST R # R TUE,
7k SS i S 4r, EAKAY SS [Flmfi sk COD BODs
HKIK SR s 290 AO W PRH X5 7K A e 5] I
Ly SONEN B =5 TS SV SRR L VI ISR S DV
R AE PR E PEW] 47T CAST; [F]if, CAST - MBBR
L YRR, W A e T CAST A
SRR )AL
F5 — THIHAKKRILE
Tab.5 Comparison of effluent quality between phase [

and ]I project

CAST - MBBR SF - AO

WH | kKB || doOkR R
(mg- L") % (mg- L™ | %
BOD, 1.2~1.5 95.8 2.6~2.9 | 91.5
SS 7~10 94.2 10 ~ 16 91.6
COD 11 ~14 86.4 16 ~19 81.5
NH; -N | 2.98 ~4.51 75.9 10.21~0.25| 98.6
A, 7.37 ~10 51.9 |[8.05~8.71] 55.0
ey 0.71 ~0.74 71.0 |0.73~0.76| 70.3
VRS <0.04 — <0.04 —
Yl | 0.04~0.06 | 75.5 | <0.04 | 75.5

7.3 CoMag £BRRIBESTHT
T 2 TR PR S i A A L BRI DL LR 6
%6 CoMag i  H 7k 7K &

Tab.6 Influent and effluent quality of CoMag

3k ik N

TH | Vo | e
BOD, 2.03 ~2.34 0.6~0.9 67.0
SS 8.8~13.6 4.0 63.0
COD 14 ~17 7~9 48.9
NH, -N 1.32~1.95 | 0.038 ~0.081 96.5
BA 7.78 ~9.23 7.37~7.85 10.6
X 0.72~0.75 0.04 ~0.06 93.2

Ve LS <0.04 <0.04 —

Y 0.04 ~0.06 0.04 15.8

S A5 R B, CoMag 7K SS F2ETE 5 mg/L
LR, K TP AR EAE 0. 1 mg/L LR, ARt 1
WU, IR E R BIRR 25 Bk SS $RARAY Bk, il
Xf COD \BOD; [ 2R AE T BTK ; CoMag X 24 & Y 2
FRAAR B ok & B RS
8 it
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FHAAE Y ; CoMag 7K SS FETE S mg/L LIF, i
K TP RGETEO. 1 mg/L LR GREIEE T 1, I
BT AR B £Bx .
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