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Study on the operating condition of CAST integrated equipment for the treatment of rural domestic sewage
YANG Da—chuan'?, HUANG Zhi-ping", ZHENG Hong—yan', MI Chang—hong', DING Jian'

(1. Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2.Shenyang Agricultural
University, Shenyang 110866, China)

Abstract: To study the operating parameters of small CAST integrated equipment, which are suitable for the treatment of rural domestic
sewage, the experiments were conducted and the treatment effect of chromaticity, turbidity, COD, TN, ammonia nitrogen, TP, and phosphate
were studied under five test conditions, respectively. The following results were obtained : The COD, total nitrogen and total phosphorus in
effluent could reach the criteria B of Grade I of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918—
2002) if the following operating conditions of the CAST integrated equipment were followed: (1) The temperature was 25 °C, the volume
load was 0.20 kg-m™-d™', the dissolved oxygen concentration was 2.00 mg- L™, and the aeration time was 2 h;(2) The temperature was 25 °C,
the volume load was 0.40 kg +m™-d™', the dissolved oxygen concentration was 4.00 mg+ L™, and the aeration time was 2 h. At a temperature
of 25 °C, volume load of 0.60 kg-m™-d™", dissolved oxygen content of 4.00 mg- L', and aeration time of 2.5 h, the COD and TN of the effluent
could reach the criteria B of Grade I of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918—2002), and
the TP of the effluent could be improved at the same time. In all the five experiments, chromaticity and turbidity were removed, but the am-
monia nitrogen couldnot reach the criteria B of Grade I of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB
18918—2002). The operating parameters could provide guidance for the application of small CAST integrated equipment in rural areas.
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Table 1 Test water quality

ML o L 24 A=
fbof s A SR A MEECTP)

$ih5 (COD) (TN) Ammonia  Total PERLL
Index Chemical Total . Phosphate
. nitrogen phosphorus
oxygen demand nitrogen
A% 31 31 31 31 31

e/ IME/mg - L™ 110.80 30.40 23.30 1.11 0.46
I Kff/mg- L 273.70 72.40 64.50 3.82 2.12
P {E/mg- L 230.90 57.50 52.60 247 1.32
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Figure 1 Sketch map of CAST integrated equipment
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Table 3 Criteria B of Grade I of Discharge Standard of Pollutants

for Municipal Wastewater Treatment Plant

(GB 18918—2002)

HALERHEPR  COD/ 2% Ammonia TN/ TP/ TR
Index mg- L™ nitrogen/mg+ L' mg+ L™ mg- L' P Chromaticity
—%BIRHE 60 8 20 1 6~9 30

®2 KERNEFE

Table 2 Measurement method of water quality

I H Test items SrME % Analysis methods AT Test frequency JIt AR Instruments
CoD BRI AL F3d 1K COD Z A S A S BN E Y
AA IR O H3d 1K COD 2 AL AU 54X

TN TR A5 SN s AF3d1K SVEDEAL
WA ER WREHTE LRk fF3d 1R ZZROK B AL
TP BRARR S S OB fF3d 1R COD SR A E X
pH pH T fF3d 1 pHiT
izl s LT fF3d 1K R AT
HLER HL R B AR T f3d 1K LR
M G3IGICIEE 3d1R ZSHOK TN AL
ik 3 G3 Ik B3d 1k ZSHOK TN AL
iR AL B 1K T AL
x4 SRR TRSH
Table 4 The parameters of five test conditions
T i T4 K AR s [1]
Test conditions ~ Temperature/°C Dissolved oxygen/mg- L' Influent amount/L Volume load/kg-m™-d"' Aeration time/h
1 25 2.00 50 0.20 2
FAF2 25 2.00 100 0.40 2
13 25 4.00 100 0.40 2
A4 25 4.00 150 0.60 2
S 25 4.00 150 0.60 2.5
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Figure 2 pH of the main reaction zone under different condition

RAEYERLEPEATREAR . HE 3K
RTLAE H K g B R B RS, A PR RE ) ety .
T T5 K KB 88 R Ak 255, 52 B K g i A Kk,
FE %A 5 515 3 2 W00 50 A 7 ok 2 e RS B A
fCFHA AL B, 228l T30 0 N A B K, SRR B
TR, HEAKBETEAL, JLT AN RAORE 4200
2.3 CODEBRHR

COD EBRFCRUNE 5 iR . BEAETA] 2 h, 76 3%
fi# N 2 mg- L BB M 4 0.20 kg-m ™ - d 7 B, 1K
COD JEA AT LA J& — 2% B HERObR U 5 3 75 867 fof &2
0.40 kg-m™-d'BF, KK BB A48 22, 7K COD L=
T BARE, KK BTRR E P A32 8] — % 52 ) 5 3
N7 f S8 2 4.00 mg - L5, H 7K COD i AT i /2 —
e BARAE, 1M H K8 PR B AR 5 1RV i Ut 4.00
mg- L7 B MAE R 2 0.60 kg-m ™ - d7' 5, KA H
H /& 59.70 mg - L', H KK i Bk AR 22, 7K COD A
REFRE I8 — 90 B HEROPRME 5 7E 15 % 00 4.00 mg - L7
R 0.60 kg-m™ - 7}, SEK BE AT E] 2 2.5 h
J&i , 7K COD SE 3416 K 55.10 mg - L™, H 7K K 5 COD
W — % BHEARUE . 25 |, CAST — R4k i & 76 I
SIFIA] 2 b 2 FR AT 0.20 kg - m™ - d7 LV f# 4 2.00

12
1001 k1 7100 1001 Condition 2 7100
L Condition 1 . L i

& S

o 80 180 § o sof 180 S

Z 601 ./‘\./o\./. 160 E £ 60f '_./,/\/‘ 160 =

= | | s = | | 5]

£ : £ g

S 40t {40 £ 5 aof {40 £

H 20f 1 = = 20t R =

20 O——’O\O—O\O”‘O 20 g 20 20 X

L | L0 |
O 1 n 1 n 1 n 0 n 1 n 1 1 1 0
2016- 2016-  2016- 2016-  2016-  2016-
07-12  07-18 07-24 09-04 09-12  09-16
H ] Date H ] Date
M4 M5
10op I3 1100 1oor Cordlziition 4 1100 1oor Corjl:lilion 5 1100
L Condition 3 1 o r A—H_A—/H 1 < .
o 80F 180 § o sof 180 § o sof 180 £
&= £ E £ B £
z 7 1 E oz 0 1 gz ]
Z 60f 160 T £ 60f 160 T £ 60r 160 2
= e = - 5
DN ./0/‘\‘/.\./. 1l 5 2,0 1. B = g
= 40t {40 = Z 40f 140 = 2 40t 140 =
Bt 1% = | & = 2
E 20t 120 = E 20t 420 & E 20f 120 =
H | | b H
r 0—0—0—0—0—0-0 { 0—0—0—0—0—0 0—0—0—0—0—0
0 L L L 0 L 1 L 1 L 1 0 " L L L " L O
2017- 2017- 2017- 2016-  2016-  2016— 2016-  2016-  2016-
05-21 05-27 06-05 09-20 09-24  09-28 10-20  10-28 11-04
H 4 Date H 4] Date H 4 Date
@ JE/K P E Turbidity of influent -O- /K Turbidity of enfluent I hE EBRE Removal rate of turbidity
E3 mEALEYR
Figure 3 Effect of turbidity treatment
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Figure 6 Effect of total nitrogen treatment
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Figure 7 Effect of ammonia nitrogen treatment
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Figure 8 Effect of total phosphorus treatment
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Figure 9 Effect of phosphate treatment

http://www.aed.org.cn

F:%: % Removal rate/%

odiEaN Phosphate/mg- L'

Condition 5

2016-
11-04

80
60
40

20

2016~
11-04

-O- /KR ER Phosphate of enfluent —A— 2k 2:B5% 2 Removal rate of phosphate

100

40

[ Z bR 1 National standard

100

F[4% Removal rate/%

3% Removal rate/%



BRI, 55 : CAST — (A 1 48 b BEA AT Az 1 15 7K T 5

2019%9A4

TN ] 35 (3 475 K Ak BT 95 Y 4 HE R E ) (GB
18918—2002) — 2% B A e , W] i) i 7K TP s A 45 21 1
Kk

(3)FEFTIRIR A S AP TH0T , 1B AN 68 B RE B AR
I b 5Bk AR A I A BB S Ol BT5 K AR B e )
HEROPREY (GB 18918—2002) —2% BARE

(4) ARG AR AT 75 7K &b BEXF COD TN 1 TP 4 HE file
BRI U B 1 T SRR X /N CAST — {4
B AEAR NS 1) PR

S 3k

[1] 28Pl e, ok B, FHEe, 45 . F B R AR A 1 V5 K Ab B R 52
[J1 BRI BE 23R, 2012, 12(1) :132-136.

GONG Yuan—yuan, ZHANG Zhao—han, YU Yan-ling, et al. Research
on the model of sewage treatment in China’s north and south rural ar-
eas[J]. Progress in Modern Biomedicine, 2012, 12( 1) : 132-136.

[2] Wang M, Webber M, Finlayson B, et al. Rural industries and water pol-
lution in Chinall]. Journal of Environmental Management, 2008, 86
(4):648-659.

B] Ez e, sk, M 3L, 55 TR AR AL 5 15 K b BT S He AR D],
IKALFRE A, 2011, 37(7) :133-136.

WANG Yun-long, ZHANG Zhi-sheng, TAO Qi, et al. Comparison of
four kinds of rural domestic wastewater treatment in Nanhui District
ShanghailJ]. Technology of Water Treatment, 2011, 37(7) :133-136.

[4] AT, XN, WAk, &5 JRIFAAT 5 K b B B U84 £ 7 ) A

LR FELCYIA T T5 7K Ak B0 R B R 2 AR BFF 251 308 . I
A A S B AR P 43, 2008 123-128.
WANG Jun-li, LIU Chun-guang, SI Dong—lin, et al. Sewage treatment,
reclamation and reuse in rural areas of China[C]//Proceedings of the
symposium on rural sewage treatment and resource utilization. Associa-
tion for the Protection of Agricultural Ecological Environment of China,
2008:123-128.

[5] PRk, AT, WEDOT., 45 . AR AR IR T KA B AR &

PRI AR FRNE, 2013, 41(5) :2186-2188, 2192.
LIN Qin-tie, PAN Jian—xin, PAN Han-ping, et al. Technical and eco-
nomic evaluation on southern rural domestic sewage processing tech-
nique[J]. Journal of Anhui Agricultural Sciences, 2013, 41(5) : 2186~
2188, 2192.

http://'www.aed.org.cn

(6] £ . AR IS 75 A Ak BRI EEAT ). B BLE, 2016, 9:
191-192, 194.
WANG Jing. Analysis of problems of rural wastewater treatment|]J].
Modern Agricultural Sciences and Technology, 2016, 9:191-192, 194.

[7] Ning Z G, Liang M C, Wang Z H, et al. Nitrogen and phosphate adsorp-
tion on biofilms in reclaimed water|J]. Environmental Earth Sciences,
2015, 74(1) :451-461.

[8] ZEMs &5, F I, B4k, & . COD/N 15 pH i % e AR i 4k i itg Ak 1
T NoO P72 BRI, PRI BREERL2, 2014, 34(8) :2003-2009.
LI Peng—zhang, WANG Shu-ying, PENG Yong—zhen, et al. Effect of
COD/N ratios and pH on N,O production during nitrite denitrification
process|J]. China Environmental Science, 2014, 34(8) :2003-2009.

(91 % B, K2R . pH (EXF SBR A= 4y 0 % A VA ik 25 HILI 35 R
ST, FREERLE, 2008, 29(6) : 1538-1543.
GUO Jin, PENG Yong-zhen. Constitute analysis of the dissolved organ-
ic carbon from sewage effluent of SBR : The impact of pH value[]]. Envi-
ronmental Science, 2008, 29(6) : 1538—1543.

[10] A &35, 47k A . CAST 15 K40 #L T 22 (0). bk 12, 2010, 33(1) :
52-53.

ZHOU Ai-ling, NIU Yong—jie. CAST sewage treatment process|J]. He-
bei Chemical Engineering and Industry, 2010, 33(1) : 52-53.

[ ANAFF. & M £ L5 WG ek M Y50k SBR 1200
AR S AR E IBATYEREXT L)), PRI, 2017, 38(12) 1 1-11.
SUN Yi-qi, BIAN Wei, WANG Meng, et al. Comparison of start-up
and stable performance of nitritation in activated sludge and biofilm
processes in a SBR[J]. Environmental Science, 2017, 38(12) : 1-11.

(1215 =, W32, BBt . s ST T 1 35 D8 12 0 A 0 5 7K 14 A 3
R ZRAFNE, 2016, 44(35) :96-99.

GONG Chen, SHEN Yi-jun, YANG Dian-hai. Treatment of domestic
sewage with high load activated sludge process[J]. Journal of Anhui
Agricultural Sciences, 2016, 44(35) :96-99.

[13] A B 3 P ¥ 08 0 B 522 g TR 3R A9 0 0], v ) A il A A,
2017, 10:54-55.

QUAN Yue. Study on influencing factors of phosphorus removal by ac-
tivated sludge process|J]. China Petrochem, 2017, 10:54-55.

[14] Bk, W A%, BV, 25 B B b ks e s T2 R
Wi AR WS KAREREE AR, 2017, 43(5) :92-95, 99.

YIN Cheng-qiang, PAN Yang, ZHANG Shuang - shuang, et al. Re-
search on influence factors of phophorus release in new SBR process

[J]. Technology of Water Treatment, 2017, 43(5) :92-95, 99.

— 583 —



