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FOULING CONTROL OF
MF MEMBRANE WITH NANOBUBBLES

UFB (ultrafine bubble)
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Fig. 3 Irreversible Fouling increase

Research topics: "foulant properties” “pretreatment” “new washing method” -
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Membrane Filtration

Membrane pore size with 10 nm~1 tm.
Removal of particles from water (solution) on the basis of size.
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UFB (ultrafine-bubble, nano-bubble : NB)
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HEBECE IR —ILES Supplied water : #4775 > FfZRIK

NAFX T 72 DT HIHAD

> P. aeruginosa 3.0~6.0 x 107 cfu/mL

F/RTLOBRETDRENR L Yeae 18t

R EH, BR 0%, N AGE, )IE 58 - HBEMKE,
REEL: BAKE

» Na,SO, 18 mmol/L

» CaCl,*2H,0 18 mmol/L

Filtration (operation mode): circulation
> Flux decrease until 60% of initiral
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Fig.5 flax decrease.

Experiments
(_ Row water |

Seta fiver at Keiji-bypass.
Sieve with 38 um, before MF.

Temperature and turbidly was analyzed at sampling.
Others are determined just before filtration.

Table 1 Raw water quality

kB 10A27H|11A17H| 128158
KIE(C) 18.1 15.5 10.0
TOC(mg-C/L) 1.51 1.43 1.55
pH 7.48 7.60 7.70
EREEEMS/m) [ 1478 14.77 15.55
SBENTU) 21.5 22.1 21.4

D.W NB Clo- NB+ ClO°
Fig.6 Effects of additives.

Fig.8 Point and picture of/at raw water sampling.
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Obijective

Possibility of fouling control (removal) by using nano-bubble

1) Washing method (flushing : fillin,
2)with Additional (ozone in bubble or activation of surface)

‘ Fig7 NB actions

Washing ability of NB (Hypothesis)
Effect of bubble properties on it

by TMP decrease (=washing)

w water
(supply)

Membrane pore size :0.1 um, filtration area :0.041m
Monolith ceramic membrane (micro filter )
(offered by METAWATER Co., Ltd.)
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experimental Design

Surface washing (filling) i = Results at backwashing

Pore washing (Backwashing) : _ .
| NB dispersion (generation) - < R Ozone In babbles

Rotational-Flow method with air _

in 12 L tap water (10 min.)

Comariton with “tap water” only

w
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Ozone solution

- . N | NB dispersion: 17%
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Ozone gas use instead of the bubbling 10 min.

“air” during NB generation. tol12 L tap water
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3 Fig.13 Ozone generator. . .
Negative pressure Fig. 15 Effect of NB and ozone on it
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at backwashing Conclusion

17%

Decrease of IrReversible Fouling during 5 times (30 mins) filtration of river water

Back-Washing
about 20%

(HIGH efficiency) =

+ with ozone in bubble
almost no improvement

+ with activation of surface
about + 30%

& Reduction effect? or Jacking—up effect?

IrF Inhibition to tap water (%)
= Recover
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Fig.16 Effect of ozone content or activation .
Flushing
Flushing : mv Activation about 15%
NB dispersion at filling ot river water) ORP : +414 = +227
Cpotential : -a7%1 — -25+1
- 14%

3 median, concentration was almost same.
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