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The Effect of Chemical Backwash on Filtration Performance of Batch

Membrane Filtration System
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Abstract

The main object of this work was to determine the influence of periodic chemical backwash on filtration resistance in membrane

filtration system. In this work Hermia's models were used to investigate the fouling mechanisms involved in the microfiltration of

0.45.m filtered sewage feed. Batch microfiltration experiments were performed at transmembrane pressure 0.4 bar and different

feed SCOD concentration (9~ 67 mgSCOD/L). The results showed that the best fit to experimental data corresponded to the

intermediate blocking model followed by the standard and complete blocking model for all the experimental conditions tested.

From the simulation results of filtration performance, it was found that in order to maintain sustainable operation of membrane

filtration system, irreversible foulant component accumulated continuously on membrane surface and/or pore must be effectively

removed. In addition, it was verified that periodic chemical backwash using NaOCl or NaOH effectively improved filtration

performance of membrane.
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Table 1. Hollow fiber module
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Fig. 1. Batch membrane filtration apparatus

Table 2. Experiment conditions

Module Foulant conc.

Permeate vol. Foulant loading

mgSCOD/L mL mgSCOD/m?
M-1-1 9 300 474
M-1-2 18 300 947
M-1-3 25 300 1316
M-1-4 48 300 2526
.............. M e OO B
M-2-1 41 100 719
M-2-2 41 200 1439
M-2-3 41 300 2158
M-2-4 41 400 2877
M-2-5 41 500 359
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Fig. 2. Fouling resistance according to foulant mass loading
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Fig. 3. Filtration resistance accroding to backwash volume (3596 mgSCOD/mZ)
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Table 3 Fraction of pore blocking (72,) and adsorption (Z,) resistance

R R Ro/R R Ro/R
Module x10”fm'1 ><101wpm—1 D_/ f ><1011am—1 a_/ f
M-1-1 1.980 1.299 65.6% 0.681 34.4%
M-1-2 4.048 2.733 67.5% 1.315 32.5%
M-1-3 4723 3.061 64.8% 1.662 35.2%
M-1-4 8.877 5.610 63.2% 3.267 36.8%
M-1-5 19.57 12.63 64.5% 6.938 35.5%
""""" M2- 1079 075  6/2% 034  328%
M-2-2 2.592 1.661 64.1% 0.931 35.9%
M-2-3 5.392 3.691 68.5% 1.701 31.5%
M-2-4 12.13 7.835 64.6% 4.294 35.4%
M-2-5 20.27 13.46 66.4% 6.810 33.6%

Table 4. Adsorption resistance removal (x10"" m™) according to NaOCI and NaOH concentration and contact time

NaOCl NaOH
100ppm 300ppm 600ppm 0.01N 0.025N 0.05N
10 min 3.041 5.704 6.894 2.641 5452 5.991
30 min 6.323 9.332 12.44 4.667 7.606 10.86
60 min 7.026 10.24 14.52 5.691 10.38 12.79
90 min 7.070 12.05 15.38 6.228 10.57 13.26
120 min 8.090 13.07 16.33 7.080 10.73 13.45
35 3|4 2fojn Adodof HHEMY ke, ky, ke 27 RN BN S A1) mElA)g
FIEY A AT 35 9 2] o9 fravhd s g Aol 283k AE gets] wksly] flete] A4
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InJ= InJ,— k.t 2 (D) 2 (NE A5 (Q) = WHIsl] A7 () I -5
SR S 2 (9) F (Q o] WA= FHsPd vk 23} 2} (Hermia, 1982).
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Table 5. R value for each blocking model

Foulant conc. (mg SCOD/L) 2HM | A EEHAEE St A 2=
9 0.986 0.993 0.994
18 0.952 0.934 0.998
25 0.947 0.982 0.998
48 0.924 0.978 0.998
67 0.928 0.980 0.999
Ave. 0.947 0.983 0.997
Darcy?] W#el] w=m, pR1_ A1 Ky A (@)
AP A AP A~ B
=L 2 4 ®) R= Ry 4 )
nwR
LA B O g~k sl T 2 o)
S ErpEe s Ap B (o) 2 q43AE (R)2 A3drF (19 gr= ¥d=E 4= 9tk

AAG (pa.s) R : A (m™h)

o= (4-4)& vkt ol % 5 Ytk

JA= JyAe "V 2 (6)
i 4 (@)
8000

1/J8F AZE o] Al @ A8 71717} S3HE A A
F K, (m)olv of7)el] upd =g 3ahd 2] (9)ellA o}
A (R) 2 o252 (V) &) dAlelX ¢] 1A K,
(m o] "tk 2+ foulant loading®] W A3 41€] 7]
2710 FHAS Tt 2Pt S M AGE foulant F
Tof| e} TS A3l= Fig, 494 Zth foulant 5571 5
7V&E S A= S8R o] fouling®] WHEA

o] AAAY S7HEEIF WETh= 21 ov]dith

0 10 20 30

40 50 60 70 80

Foulant conc. (mgSCODIL)

Fig. 4. Intermediate blocking coefficient (f(;) according to foulant concentration.
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Fig. 5. Simulation results of batch membrane filtration
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Table 6. Total filtration resistance at 400 mL filtrate cycle

s = of mh x| g
e s HEAZ 10" Rtcb/Rtc Rtcb/Riwb
Control - - 16.37 - -
TAA| - - 8.696 53.1%4) -
NaOCl 100 mg/L D& 6.480 39.6% 74.5%
100 mg/L 60 6.233 38.1% .7%
300 mg/L D& 5.425 33.1% 62.4%
300 mg/L 60 5.107 31.2% 58.7%
NaOH 0.025 N D& 6.030 36.8% 69.3%
0.025 N 60 5.058 30.9% 58.2%
0.025 N 1202 4.935 30.1% 56.8%
0.050 N = 4.890 29.9% 56.2%
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