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Optimization Design of A/O + Diatomite Process for Small Wastewater
Treatment Plant

LEI Pei-shu, HE Shan-shan, CHEN Cai-gao
(Central and Southern China Municipal Engineering Design & Research Institute Co. Lid., Wuhan
430010, China)

Abstract; The A/0O + diatomite process was optimal designed, and used in Liangwu wastewater
treatment plant with capacity as 1 000 m’/d in Lichuan City, Hubei Province. The hydraulic process,
the retention time of biological treatment tank, the reflux of mixed liquid and sludge, the mixing mode of
diatom fine soil and the way of disinfection were optimized. When HRT of regulating tank and AO tank
was respectively 6 h and 9.5 h (anoxic 2.5 h, aerobic 7 h), the diatomite was mixed via mechanical
stirring, and ultraviolet radiation disinfection was replaced by chlorine dioxide disinfection, the removal
efficiency of SS, NH, = N, TP, animal and vegetable oil and Fecal Coliform were more than 90% . After
operation for 4 months, the effluent reached the first level A criteria specified in the Discharge Standard

of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002).
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Fig. 1 The optimized process flow chart
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d; 15985754 0. 08 kgBODs/ (kgMLSS - d) ; {5 gk
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Tab.1 Wastewater quality monitoring results
1 H16 H 1 H17 H R — —4
oA TR TR T b Py AT
Kifi/C 3-~6 2~4 4~6 3~6 — — — —
@/ 5 50 15 45 13 48 14 30 30
pH {H 7.37 ~7.52(1.11 ~7.29(7.38 ~7.52(7.09 ~7.21 — — 6~9 6~9
SS/(mg - L") 82 6 &3 6 82 6 10 20
S/ (mg - L) 7.13 0.07 7.10 0.09 7.12 0.08 1 3
NH, -N/(mg - L™") 27 0.543 28.71 0.486 27.86 0.514 8 15
COD/(mg - L™") 120 32 118 30 119 31 50 60
BOD,/(mg - L") 52.3 9.3 49.3 9.1 50.8 9.2 10 20
s/ (mg - L7 2.958 0.177 2.873 0.173 2.916 0.175 0.5 1
Cr* /(mg - L7Y) 0.04 0.005 0.04 0.007 0.04 0.006 0.05 0.05
BAES P mvEPER/ (mg - L7') | 0.632 0.308 0.618 0.316 0.625 0.312 0.5 1
WS/ (mg - L) ND ND ND ND ND ND 0.01 0.01
BEY/ (mg - L") 0.12 ND 0.13 ND 0.12 ND 0.1 0.1
HME/(mg- L) 34.56 7.24 33.72 6.82 34.14 7.03 15 20
HRBER/ (L7 92 000 460 54 000 330 73 000 395 10° 10*
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Tab.2  Comparison of three processes
moH A0 T Y SBR T.Z Ptk A70 + wEFERS + 1.2
Jd BRI RCR AW R ACR AT, BRESCRAT PR | A=W R BRERCRA IR | A=Wt B S S BRSO 4
fooh i G RE T B B AR5
i AR BK BoR /N
——— BORIOK IR | IR R | SR R
I HE B A 2l 3 1 FIETiE A B ik 1 o3 A SR, A SRR
H A e KRB A K] R S Rk | S, T A2 B
B BT 2, SRR R R B 0 8 0 WO 54, LR ) FLERBE | 1T ACRESORE A i A
QSRS ¥ SINTIEDENPN LEL PN SLBRS JH] BRI PR SR AR /N
HHEE ALY (m - m ™ - d) 2-~3 2-~3 1.5~2.5
FAHL /(KW - h - m ™) 0.20 ~0.30 0.20 ~0.30 0.12~0.20
2550%%/(JC - m ™) 0.18 ~0.20 0.18~0.20 0.12~0.15
TREEE/(JC - m™) 4 500 ~ 6 000 4 500 ~6 000 3 500 ~5 000
LB A/ (JG - m ™) 0.60 ~0.80 0.60 ~0.80 0.40 ~0.60
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