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Abstract @ The car washing effluent containing various oils and detergent was treated by ultrafiltration
membranes. Dead-end type stirred cell (Amicon 8050) with 10, 30 and 100k dalton membranes was used to
determine permeation and rejection characteristics for the car washing effluent. In case of low molecular weight
cut-off membranes, the effect of membrane fouling was weak under the applied pressures. However, the
permeation flux for YM100 membrane(100k dalton) may be affected by oil layer formation on the membrane
surface as well as oil particle plugging for a part of membrane pores due to compressible and deformable oil
properties. Oil and particle rejections in the permeates were over 95%, but detergent was passed easily through
the membranes. Hence, the permeates containing detergent can be recycled to the system, and may reduce
water pollution. Also, the car washing effluent was treated continuously by a capillary type ultrafiltration
membrane of MWCO 50k dalton. The experimental data were fitted suitably to the cake filtration model.
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Fig. 1. Typical schematic flow diagram for car
washing and effluent tfreatment system,
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Fig. 2. Schematic flow diagram for (a) dead-end
type membrane system and (b) crossflow
membrane system.
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Table 1. Ultrafiltration membranes used for the

experiment
PMI0 PES30 YMI100
MWCO(Dalton) 10,000 ~30,000 100,000
Material Polysulphone | Polyethersulphone | Regenerated
Acetate
Manufacturer Amicon Fluid Systems Amicon

Table 2. Car washing effluent quality analysis

Car washing Treated Prefiltered
effluent effluent” effluent®

Turbidity(NTU) 26 52 6.9
CODwin(mg/L) 35 21 29
pH 69 69 6.8
Oil(mg/L) 214 5 %
{n-hexane)
Nontonic 163 59 -
surfactant”
(mg/L)

" Treated by commercial system (Fig. 1)
? Toyo Roshi Filter Paper #2
® Referencel8]

Table 3. Particle size distribution of oil in car
washing effluent prefiltered by Toyo
Roshi filter paper #2

Diameter(zm) Number(%)
0.06 5547
0.0691 21.77
0.07% 12.24
0.0917 445
0.1056 1.18
0.1216 0.47
0.2139 0.01
0.2464 0.13
0.2837 0.28
0.3268 1.15
0.3763 0.9
04334 0.76
0.4992 0.49
0.5749 0.36
06621 01
0.7626 0.08
0.8782 0.4
10115 0.02

M ARG AR £ ARLEE BB Table



o)t o) & AFA AHulsel A 205

29 gon B3 AxuisFos Ad#e 293 A
AEAYA 2 BHE] EFH U BETF E4G
et REnteg AAu$E Hasls] Hel) WA
9 #2)(Toyo Roshi #2)2 AHg dsigen 4
B4 A3 Table 2o JERSIG. Hlol24 AHE
23 Al(nonionic surfactant)= cobalt thiocyanate active
substances(CTAS) 9lzte] & AR o™ A4
g APurie FuRHE@d vehd o w3 AR
el S48 9Y H ¥ laser scattering method
(Photal Otsuka Electronics, PAR- & =434t
AzES QYEFEE Table 3049 o] o 006
WAl 1 pm M2 YeEldos, 53] 01 gm o]t
2dYA BEIF W% ool & ATAME A
Al (2)2 =45t Toyo Roshi #2 x|z AHH
2 & AMRE) a9 A4¥E st

3. &2 ¥ 1n&F

HA Aaple A A% Ads Eevs M4
7] 93t dead-end WAlo2 Aysigeon, 1 &
HE 7122 8 FFATE o4 HAAY 284
45 AAEHA

3.1, Mixiulls SFRAH
)89 PMIO, PES0 2 YMI1009 Hehe
Alg-¢ dead-endd FH&Y HPAAE Fig 3¢l
e wwrEEE 300 rpmeE Ao
SRYHL 10, 15 2 20 kgs/en’2 HFA 794 B
P55 2AYch Fg. @A o], PM10¢]
AUl 15 kg/em? BT g o), Tabg
Z

kgv/er®ol A Z719) oF 110 L/m*-hroll & 23 7
28k 1 Az AR FolE oF 45 L/m-hrE 60% 7}
#F Aastgnh Fig. 3(b)olA 9+ o), PES30% 4%
E FHF%o PMI0Y ASEc 84 dgtod, X3
Aol M2 Fa§E Ga) FAGY) Fuhg
A ZasH oY 2 kg/em®olA e ERGE pa g
of <k 30%& PMI109] ASHT 4 el aEy
AFA77F & YM1009] %+ Fig 3(c)ollAigt 2ol
EE G A FopAIzle] A wets F
Ziel el sEES3 @4do] @A Ay
o] 74 10% B=& F3Arh

9 AlF VRt 3R e YaE 298
718 IxE AlFe] A Ee YdRE

Qon, o)gt 22 A& standard pore

il

qr oy
S oo &g o

& %

=

2.
=

= *N
N
e flo

2 ox
+

120
5
=
=
=
g
8
g
E
4
9 v -
[ 0 40 60 80
Time (min)
(a)
20
—e— 2.0 kg /em
— -~0— 1.5
§ 154 e
F
=
-3
£
E
0 v - r
[ 100 200 200 400
Time (min)
(b)
508

&

g

8

Permeation Flux (L/'-Ar)
g

o

0 10 20 30 “© 0 60 70
Time (min)
(c)

Fig. 3. Car washing effluent permeation flux with
respect to filtration time at various trans—
membrane pressures, T=18°C and 300 rpm;
(a) PM10, (b) PES30 and (c) YMI00.
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Fig. 4. Standard pore blocking and cake filtration
models for YMI100 system.
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Table 4. Filtration parameters for the cases of
YMI100, PM10 and PES30 membranes
SPB CF
KX10{ Vg | KXx100 | 1
(mLY | min/mL){ (qmY) | (min/mi)

Membranes | Kg/cm®

YMi00 10 250 0.10 80 0.16
15 106 0.12 30 0.12
20 6.1 0.13 23 0.10
PM10 20 105 041 6.7 048

PES30 20 133 787 180 835
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Table 5. Prefiltered and permeate quality analysis
of car washing effluent

Prefiltered Permeate
Effluent | PMIO | PES30 | YM100
CODmn{mg/L) 29 23 25 22
Tuwbidity(NTU) 6.9 0.2 0.3 0.2
pH 6.8 6.9 6.6 6.5
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Fig. 7. Car washing effluent permeation flux as a
function of filtration time for crossflow
system used Koch membrane HF1.0-45-
CME0 at T=25°C, P=1 kgy/em’ and flowrate
=4 L/min.
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Fig. 8. Cake filtration model for crossflow system.
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