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EXPERIMENTAL STUDIES ON FOULING OF UF MEMBRANE
BY ORGANIC COLORED MATTER

B KT, RS, SHHEAC, BiELet
Ken-ichi FUKUSHI *, Yoneji SATO *, Atsuhisa SATO *, Masato ODA *, Koki GOTO **

ABSTRACT; To investigate the fouling process and mechanism of UF membrane due to organic colored matler,
continous experiments were carried out. Ceramic membrane (CM 20,000, 150,000 Dalton) and cellulose acetate
membrane (CA 100,000 Dalton) were tested for a diluted kraft pulp black liquor. The increase of transmembrane
pressure difference of CM was higher than that of CA. The increase was mainly affected by setling flux and feed
concentration.  Shorter interval and longer time of back washing was effective for decreasing the pressure
difference.  Some deercasc of the pressure difference was also obscrved after stoppage of clectric current.

Afler an initial period in which little removal was shown, especially in CM 150,000, effective removal was revealed
in accordance with an increase of the pressure, with more removal being achieved for higher feed concentration.
Thus, the removal of colored matter would depend upon a growth of fouling on a membrane surface. SEM
observation showed a tight gel layer of colored matter, which could not be easily detached by back washing. The
layer on CA membrane, however, had many cracks and traces of back washing, which would be formed by some
vibration and contraction of membrane elements during back washing. This would be because that the pressure
difference of CA did not increase rapidly. After HPLC analysis, the molecular weight of colored matter retained in
a gel layer was estimated 10 be in the order of 10 * Dalton.

KEYWORDS; Membrane filtration, Ultra filtration, Or_ganic colored water, Fouling
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Table 1 _Typical quality of raw water and well water for dilution

Raw water Well water
(diluted KP water) (for dilution)
non- | 0.45pm non-  0.45um
filtered pass filtered pass
E220,1cm cell  (abs.) 0.489 | 0472 0.357 |  0.355
E260,icm cell  (abs.) 0.051 | 0.043 0.000 |  0.000
Color (deg.) 10. i 88 00 | 00
TOC (mg/1) 1.69 1.51 0.52 0.50
pH (-) 7.16 | 7.21 7.40 | 7.44
Elec. Cond. (uS/cm) | 192. ' 200. 163. © 164.
Turbidity (deg.) 012 | 0.09 0.10 | 0.09
Total Fe (mg/) 0.030 : 0.016 0.019 : 0.016
Total Mn (mg/i) 0.002 | 0.002 0.001 | 0.001
Dissolv. SiO2 (mg/l) 42. Lo42. 42, 42.
Hard. (mg/l as CaC0s) 52. 50. 51. 50.
Alkal. (mg/l as CaCOs) 486. 50. 46. 46.
Air
T A xrps
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Fig. 1 Schematic diagram of membrane apparatus
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e
ki Run 1-1 Run 1-2 Run 2-1 Run 2-2
e : :
LT3 32 Th Membrane, | Ceramic i Cellulose acetate | Ceramic i The same as
A T2 10401 module UF 20,000 ! UF 100,000 UF 150,000 Run 1-2
. Monolith (37hole): Hollow fiber Monolith (37hole)
ek L, ko $3/30 x 500mm | $0.8/1.3 x 440mm| $3/30 x 500mm |
Yok Btz 4rn 118 x 4=0.7m * X 544=0.6m * x 4=0.7m ?
Sl U7z, KB Conditions | Const. flow filt. Const. flow filt. Const. flow filt. The same as
of Cross flow . Cross flow Dead end ! Run 1-2
WA B % T20 £ filtration v=0.8m/sec i v=1.0m/sec
1°CEMBEHiT Conditions | 20sec(b.w.)+ | 20sec(b.w.)+ 55ec(b.w.)+1ﬂsec The same as
21 of 10sec(rinse)/thr ; 20sec(rinse)/thr (b.w.&rinse)/1hr : Run 1-2
Ui ik 2 A back Pressure 500kPa | Pressure 200kPa | Pressure 500kPa
7z washing Adding NaCIO : Adding NaClO Adding NaClO
° (intermit.) (intermit.) (intermit.)
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Fig. 4 HPLC chromatogram (Run 1)
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Fig. 5 Resluts of Run 1-1 (Ceramic UF20,000)
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