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Productive Commissioning of CASS Process Treating
Sewage in Plateau Region
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(Faculty of Urban Construction and Environmental Engineering, Chongqing University, Chongqing, 400045, P. R. China)

Abstract: Productive commissioning of treating sewage in plateau region has the features of low
temperature, low atmosphere pressure and low oxygen concentration. The CASS process was applied in the
expansion of wastewater treatment plant in ShangrrLa. Aiming at the low ar temperature and low
atmosphere pressure and the low concentration of influent, several approaches, such as adjusting the
aeration mode compatibly, controlling the contents of dissolved oxygen and cultivating active sludge with
warm maintenance, were studies for system stable operation under the condition of mismatch between
design parameters and operation mode. With the field test, when the water quality of influent was: CODc::
50.0~ 164.0 mg/L, SS:30.0~ 123. 0mg/L, TN: 7.0~ 82. 6 mg/L, NH3N:1.9~ 39. 2 mg/ L, TP: 0.6~

3.2 mg/ L, the quality of effluent was: CODc:10. 0~ 49.0 mg/ L, SS:5.0~ 22.0 mg/ L, TN: 3.4~ 22.7
mg/ L, NH3-N:0.9~ 11.1 mg/L, TP: 0.1~ 1.8 mg/L, in which the standard of the level B in class | were
achieved according to Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant

(GB18918- 2002).

Key words: CASS process; low temperature; low concentration; dissolved oxygen; commissioning

SBR(Sequencing Batch Reactor)
[2]

B B ?

U cASS SBR

:2009- 04 15
( CST C2007AB7023) ; (1308020)
(1963). . s , , (E mail) guo0768@ cqu. edu. cn




%43 FREAR, F: B R AKX CASS T A B 4RT K A 7 MR X 113
8 C ,CASS 9 C : 1
14 C 7CASS 15 C COD,,/ BOD;/ SS/ TN/ NHys N/ TP
(mg'L”') (mgL ) (mgL') (mgL') (mgl ) (mgL')
260 130 200 30 - 3
, <60 <20 <20 <20 <8(15 <1
! % 76.9 84. 6 90.0 33.3 - 66.7
, >12 C , <
131 141 12C
3] 1.3
) ’ : 1
) .2 CASS .1 .1
; :5 000 m’/d, 2
: 33 d( :14 d) ; MLSS
2.5~ 4.3 g/ 1 ): :0.031~ 0. 060
2 ; kgBODs/ kgMLSS * d
CASS , : 4h,
, 2 h, 1 h, 1 h, 6
CA SS ; 1.4
CASS ; 2008 5 -6
9 ,
1 ;
DO MLSS
1.1 , DO , MLSS
’ CASS ,
3280 m, 25.4 T,
-27.4C
3 2 2
10 000 m’/ d, MLSS DO
’ DO MLSS
2001 , 5000 m*/d 10 min
CASS (Cyclic A ctivated Sludge )
System) , 5000 m*/d, 2007
12 1 2
71
COD ¢,
vy
I?f % ‘z ?IE TN
ISEIE] NH4r-N
AA—H?; TP
— Bl 75 ey V2
1 ko pH PHBJ- 260
DO 607
1
1.2
2
«
M GB18918- 2002)' B 2.1

1:




114

T ARREAE F R IA

% 31 %

11. 6~ 15.5 C,

13.38 'C,NHsN <8 mg/ L
3
3
CoDg/ ss/ TN/ NHy N/ TP/
(mgeL-1) (mgL-1) (mgL-1) (mgL-1) (mg'L-1)
260 200 30 - 3
50.0~ 30. 0~ 7.0~ Lo~ 0. 6~
164.0 123.0 82.6 39.2 3.2
98.4 79.4 28.2 2.1 1.8
<60 <20 <20 <8 <1
CASS 4 h,
2h, 1 h, 1h
[810]
CASS
4 h( 6 )
(40 min) — (40 min) — (40
min) — (1 h)— (1h)
2.2
CASS ,
(n
DO
[11] DO

COD

15T

[3]

1.0 mg/ L

2.3

157

[5][1315]

)

14

C

, CASS

2 mg/L



IR, 5 B R K CASS TE AL 38R 4007 K A = i X,

115

mg/ L),

23

2

11
(SVIo
CA'SS
10% ,

( MLSS 500 1

B B

MLSS

B

2

5 26 MLSS 3000 mg/ L ,

MLSS 700 mg/L 6

, CASS 3 180 mg/ L 2.4

12%),3 450 mg/ L(SVDBo  16%),
MLSS , SV Lo

CASS
SS

4

| OliL!—/kc()n OjlEkss O/KIN
25000 F | 2ihkcon 200,001 Afkss 10000 AHKTN
: BEFREAOK B BT
0y L ~ 8000 F e
7y 2000 15000 I o o
& 2 - °a
£ 15000 | o <3 o o o Eeooop s s
= o =
g oot © 0 P ) I B £ R s
S 10000 F “ar oe p s 7z 2 o ° 000 o ai % w o
fot o 000 oe® % 80t og Py 2 B HHEAOKIR
- T
s000F 3 o Attt o= P00 — KK 5000 o W 2000 }--ge™ st S._a B FHk KB
4 L S
* W i a8 . lL’s’Zrl’lH/k/kﬁFi
e e 000 000
Sooddadaane oSz oo=qda S8883zE
P el el e e R Pelelel el
£2 EBZZZERLBRRLLR PP
Hity 4
O3 KNH-N oibkre
4000 ° AHKNH-N 400 F a kTP
=300 L) s HEKOK BT
3 a 40,
? 2iw
& . 8 .
F200p %2 4 o s A
| 3] a oao0 o
o o2, o, o
N o .
‘ 100 aag,2 .0 0. B KK
SRR
000

2

4 (6 11 ~6 206 ) 3

CODg,/ s/ TN/ NH 5 N/ TP/

(mgeL-1) (mg*L=1) (mg'L=") (mgl-1) (mgL~") )
10.0~ 5.0~ 3.4 0.9~ 0.1~
49.0 22.0 2.7 1.1 1.8
2

! % 100. 0 92.3 81.8 92.3 85.7

8.1~ 2.8~ . 8~ 2.0~ . 8~
/% 3 52.8 6.8 0 8.8

881 93.2 73.3 86.3 96. 7 ’




116 + K2 4L

o LA

% 31 %

[1]

[2]

: [3]
(40 min) —
(1 h ,

(40 min) —
min) — (1 h)—
1.0~ 1.5 mg/L
3)

(40

, [ 4]

[5]

[6]

[ 7]

[ 8]

(40 min) —
(40 min) — (1 h)—
3000 mg/L ,

: [9]
(40 min) —

(1h)  ,MLSS

I.O0mg/L

[ 10]

CASS ,

[M]. 2 , 2006.
KIRKWOOD, S. Yannawa wastewater treatment plant
( Bangkok, Thailand):
operation[J]. Water Science and T echnology, 2004, 50
(10) :221-228.

design, construction and

s s , SBR
[J]. , 2007(5): 13 17.
GUO JINGBO, MA FANG, ZHAO LFJUN, et al.
Rapid startup of SBR biological process under low
temperature in Jiamusi Eastern District Wastew ater
Treatment Plant[ J]. Water & W astew ater Engineering,
2007(5): 13 17.

[]I. , 2003(4): 6 11.
WANG CHANG SHENG, FU JIN XIANG.
Acclimation of activated sludge of fushun WWTP[]J].
Water & Wastew ater Engineering, 2003(4): 6 11.
. CAST

? 2 2

[J]. , 2007 (18):
8% 91.

WANG RAN, HUANG JFEGUO, HUANG GUO
XIN, et al. Low temperature activated sludge culture
and debugging operation of CAST [J]. China Water
& W astew ater, 2007(18) : 89 91.
GB 18918 2002 [S].
, 2005.

[M]. 4

, 2002.

A/O
[J]. , 2007( 12):
96 98.
HAN ZHFSHENG, LIU YU, JIANG XIONG ZHI.
Commissioning and optimization of A/ O denitrification
process in  Shijiazhuang  Qiaodong  Wastew ater
Treatment Plant[J]. China Water & W astewater, 2007
(12) : 96 98.

? 2 2

[J]. , 2004
(2): 129 133.

WANG TAO, XIONG AFLING, DENG RONG SEN,
et al. Adjusting experience and analysis of primary
treatment process in Y ucheng Sew age Treatment Plant,
Shandong [ ] ]. of
University, 2004(2):129 133.
NING W, WU H, LIU Q. Technological process
debugging for three ditch type oxidation ditch[ J].

Technology of Water Treatment, 2007, 33(5): 78 81.
(F#% 122 W)

Journal Chongqing  Jianzhu



122

T ARREAE F R IA

% 31 %

[2]

[3]

[ 4

[a—)

[5]

[ 6

—

ALEJANDRO H. CARAVELLI, LEDA GIANNUZ
71, NOEMI E. ZARITZKY. Reduction of hexavalent
chromium by Sphaerotilus natans a filament ous micro
organism present in activated sludges[J]. Journal of
Hazardous Materials, 2008, 156( F3): 214 222.

MENG FANGANG, YANG FENG LIN, XIAO
JING-NI, et al. A new insight into membrane fouling
mechanism during membrane filtration of bulking and

normal sludge suspension| J]. Journal of Membrane

Science, 2006, 285( F2): 159 165.

LI JIAN-FENG, LI YAO-ZHONG, DIEUDONNE-
GUY OHANDJA, et al. Impact of filamentous bacteria
on properties of activated sludge and membrane fouling
submerged MBR [ J]. Separation and
Purification T echnology, 2008, 59(3): 238 243.
EDYTA FIAKOWSKA, AGNIESZKA PAJDAK
STOS. The role of Lecane rotifers in activated sludge
bulking control] J| . Water Research, 2008, 42( 10-11):
2483 2490.

JACQUELINE HEARD, EMMA HARVEY, BRUCE
B. JOHNSON, et al. T he effect of filamentous bacteria
Colloids and

rate in a

on foam production and stability [ J].

[7]

[ 8]

[9]

[ 10]

[11]

Surfaces B: Biointerfaces, 2008, 63(1): 2F26.
NAYEF Z. At Mutairi, Aerobic

slaughterhouse systems:

selectors  in
activated A preliminary
investigation| J]. Bioresource Technology, 2009, 100:
50 58.
VAIOPOULOU, E, MELIDIS, P, AIVASIDIS, A.
An activated sludge treatment plant for integrated
removal of carbon, nitrogen and phosphorus [ J].
Desalination, 2007, 211 ( ¥3): 192 199.
s [M]. 4

, 2002, 53 74.
JOANNA SURMACZ GORSKA, KRZST GEM AEY,
CAR DEMUYNCK.
Activated Sludge by Oxygen Uptake rate ( OUR)

Wat. Research, 1996, 30 (5):

Nitrification Monitoring in
Measurements | J|.
1228 1236.

CHUDOBA J, OTTOV A, MADERA V. Control of
activated sludge filamentous bulking Effect of the
hydraulic regime or degree of mixing in an aeration tank

[J]. Water Research, 1973, 7: 1163 1182.

(%8 ¥ %)

(E#E% 116 M)

[11]

[12]

[13]

. ICEAS

[1. , 2008(7) :40643.
HUO YAN. The practice of operation and control of
ICEAS Process in Wastewater Treatment Plant| J].
Water & W ast ew ater Engineering, 2008(7) : 40 43.

[J]. , 2008, 59(4): 100F1007.
LI DESHENG, CHENG GUODONG. Advanced
treatment of cold domestic sewage in Qinghai Tibet
[J].
Engineering, 2008, 59(4):100F 1007.
ALVAREZ J, RUIZ I, GOMEZ M, et al. Start-up
alternatives and performance of an UASB pilot plant

dilut ed

Plateau Journal of Chemical Industry and

wastew ater at  low

2006, 97

treating municipal

temperature [ J]. Bioresource Technology,

(14) : 1640 1649.

[14]

[15]

[16]

VALLES MORALES M J, MENDOZAROCA J A,
BES PIA A, et al. Nitrogerr removal from sludge water
with SBR process: start up of a fult scale plant in the
municipal wastew ater treatment plant at Ingolstadt,
Germany| J]. Water Science and Technology, 2004, 50
(10):5F58.

WOLMARANS B, DE VILLIERS G. Startup of a
UASB effluent treatment plant on distillery wastew ater
[J]. Water S. A., 2002, 28(1):6368.

KUANG W, YIN F, SUN S, et al. Application of
upflow anaerobic sludge blanket process to a brewery
wastew ater treatment[J]. China Water & Wastewater,

2006, 22(16): 62 62.

(mHE % B



