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Abstract; To solve the problems existing in experience operation of coagulation — sedimentation
and microfiltration process in a reclaimed water treatment plant, a pilot system was built to simulate the
actual operating conditions, and optimization of the collaborative operation was conducted. Based on the
establishment of the sedimentation tank effluent turbidity model, transmembrane pressure growth model of
submerged continuous microfiltration system ( CMF) and CMF backwashing recovery rate model, the
dosage and filtration cycle were used as control variables, and a multi-objective optimization model was
established to realize the best operational condition and the lowest operational cost of the system. The
optimal operation plan of the reclaimed water treatment plant was determined through the comparative test
between the experimental operation and simulation optimization operation of the pilot system, continuous
operation test of different filtration cycles (to examine the effect of different filtration cycles on the

backwash and membrane fouling) and production test of the reclaimed water treatment plant. On the

E&TE: BERKETHEEHSEEREEARZTIN(20082X07317 -005)
BIEEE: H—E E — mail ; ymtian_2000@ 126. com

-85«



%37k %2

T OE % K H oK

www. cnww1985. com

premise of meeting the treatment requirements, the per cost of the process was reduced by 19. 50%

through optimizing the coagulant dosage, pre-chlorination and prolonging the filtration cycle (from 30 min

to 40 min) , and the treatment efficiency of each unit was fully utilized.
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Fig. 1 Flow diagram of coagulation — sedimentation and

microfiltration process
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Tab.1 Model data of effluent turbidity of sedimentation tank
ULTE ML H 7K 3 B/ NTU 0.69 0.74 0.50 1.02 0.77 0.53 1.17 0.77 0.52
JE K/ NTU 2.57 3.78 4.65 5.91 5.91 5.91 6.56 6.56 6.56
PAC £tJm#/(mg - L") 8 10 12 8 12 16 8 12 16
NaClO #fi+/(mg - L") 4 6 8 7 4 6 8 5 7

ZERETRUAR SR 43 BT, DTTE Tt 7K ok B 5 K
J& PAC B A1 NaClO 38 Jim 2 ) i AH 6 22 550551
$70.911, —0.962 il —0. 209, F W fif i S50 5 H K
TORE ] AR AL B AR A IR BE DT TE B e . Horp, DT
b K 5 UK R B AT PAC $E7E 0. 05 KT
FETE R E ARG R (p (437124 0.004 ,0.000 5) .
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Tab.2 Model data of CMF transmembrane pressure growth

TMP #4K H/kPa 4.03 (3.07 |3.493.92 |5.51 |5.61 |5.88 |5.75|5.09 |5.98 |5.97 | 6.52 | 6.95 | 8.13
5o 3IE JE 3/ min 30 | 30 | 30 | 30 | 40 | 40 | 40 | 40 | 40 | 50 | 50 | 50 | 50 | 50
PLYEM 7Kt EE/NTU | 0.57 | 0.28 | 0.38 [ 0.47 [0.79 | 0.70 | 0.89 | 0.75 [ 0.86 [ 0.96 | 1.29 | 1.46 | 1.64 | 1.93
CMF 7Kk fE/NTU | 0.23 [0.11 | 0.14 [ 0.14 | 0.28 | 0.17 | 0.34 | 0.10 | 0.16 | 0.13 | 0.24 | 0.16 | 0.28 | 0.13
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Tab.3 Model data of CMF backwash recovery rate

SR PR %/ % 29.83 | 23.38 | 25.17 | 38.28 | 44.15 | 27.40 | 28.60 | 42.78 | 42.94 | 47.25
3 U JE 39/ min 30 30 30 40 40 40 40 50 50 50
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A e N ey || R | e (R
(m’ - .|(mg -+ [(mg - : (kPa - | /% | " "2 | (o R/ (55 -/ (5C | (OC -
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15 13,31 Sehr| 13 6 [0.79 | 30 3.97 |0.13 |31.16 224 9.20 | 39.42 | 22.72 | 71.34 12.76
fifk| 11 6 [0.54] 50 | 4.74 |0.09 [45.00 275 .00 | 24.75 | 28.49 | 62.24
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Fig.2 Variation of transmembrane pressure in continuous
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Tab.5 Comparison of operating costs of coagulation — sedimentation and microfiltration process
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fb)E 297.04 3.56 5.33 91 20 1.61 10.50 3.00 13.50 [0.045 4
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