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Abstract: The purpose of this study was to investigate the effect of an intermittent aeration mode to reduce the
membrane fouling in a submerged membrane process using the specifically devised module (YEF 750D-2). The fluid
velocity on the module increased with increasing the supplied air volume, and decreased with the increment of MLSS in
the biological reactor. The reduction rate of the fluid velocity was found to be 3x10™* m - min/sec - L per 1,000 mg
MLSS/L increased. In the operation of the intermittent aeration, the intermitted stop of the aeration provoked the formation
of a cake layer on the gel layer which was previously formed during the aeration, resulting in the highly increased TMP
level. However, the TMP level could be significantly lowered by the subsequent backwashing and aeration that effectively ,
removed the cake along with the gel layer on the membrane surface. In this study, the optimum condition for the
intermittent aeration was determined to be aeration for 20 sec and pause for 20 sec.

Keywords: submerged module, fluid velocity, intermittent aeration, gel layer, cake layer
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(1) Air blower

(3) Flow meter (air)
(5) YEF 750D-2 module
(7) Suction pump

(2) Solenoid valve

(4) Bio reactor

(6) Vaccum gauge

(8) Flow meter (Permeate)

(9) Backwash tank

Fig. 1. Picture of YEF module (left) and submerged MBR system (right).
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Fig. 2. Membrane fouling layer formation and removal for
continuous aeration (a) and intermittent aeration (b).
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Fig. 3. Variation of fluid velocity as air flow rate
increasing.

FO Ay FHe

3.1. MLSS2 S7|w&o| tiE RARS

Fig. 3& &71fr &) et 2F MLSS FXolA &<
F7H JEila ok 37153 whe} frge A9
°% Z7h8HE A2 BE ¥ 4 Uom, MLSST 7}
B £ 6300 mgLANE #59) F7hgo] oL
ERHITh olRe MLSSS) o) mested HErt 5
7 ARE A9EE, 0.7 m/ming] F7)F o)elA
£ 035 misec o9 #4377 UehiA e 97
ZH(critical value)S VERTh L H 3k Ueda S[7]%
e YARE B AP ALT F71F) 89 e
A vdehdA) Wit Fig 4 Fig 39 F71490
HE f59 F7H8(187) ol83tel MLSSY =
7 R0 ggol tF GFL UEIch MLSS ¥
7} 271848 §42 3x107 m - min/sec - L - MLSS
o] vlgE 7HAadls MLSS 557} 1,000 mgL Z7} &
o olt} §29] ZAAE oF 3x10% m - min/sec - L A%
2 7hashs Aog el 6300 mg/L o]ake] MLSS
FEE YEF 750D2 259 f&o] e 498 ]

Mo

0.0020 ‘ ‘

i
I i |

00018 | . .  Y=-3E-07x+0.0028
| R? = 0.9469

0.0016 |
0.0014 |
0.0012

0.0010

Velocity rate (m/sec*L/min)

0.0008 | ! !

0.0006 ‘ ' ‘
3000 4000 5000 6000 7000

MLSS (mg/L)
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Fig. 5. TMP variation with time at 10, 20, 30 LMH.
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Air dose (L/min). 80 85 120 3 B) Bt} =& grEZ/18L Yehs Ae 2w
Operation (suction/pause) (min)| 12/3 12/3 | 14.5/0.5° W A=2 w9 Z AJHAT}S ory|sly, SAHA
* backwashing ot AAH7] 5 FAFHORE 7T YWHEY
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Table 2. Experimental conditions of continuous aeration and intermittent aeration
Experiments A B C D E F G H
Flux (LMH) 20 30
MLSS (mg/L) 6,600 6,400 6,400 5,700 4,500 4,600 3,540 4,250
Air flow rate (L/min) 120 160 120
Filtration Mode (S/BW) (min) continuous suction 14.5/0.5 14.5/0.5*
Aeration off/on (sec) continuous aeration 10/20 20/20 15/20 10/10 20/20

S: suction, BW: back washing
* Pause
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Fig. 7. Comparison of TMP for the continuous and
intermittent aeration.
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