














,%,%/0 .9,

)7 8 ( 8 )
9










> ? @

23334555 67 % 8

23334555
% % 8

4555'4559 % :6& 1

4554'455< 67 %

4552 0 . %
455='4559

(0 (0







9?7




%

6 n
+ *?*




¢
ot
N
N
R

3
L
X
.
-,
T




C?

Onll

EH” ]

41!!! ]

/(D<$B D $<;$/
2% %000:

4%(.,0 :%(,0 E%(,0 ;%(,0 0%(,0

@ D +B* 4







)& &







E 233<




s
0o

$, 7

] = & %E

< | —O- &<%0

1| —e— &</%<

< | O &<4%/

1| —e— &<E%4
<6 -
<$ -
T 4
<,




s




12

———  Single phase, 0.2 m/s
= e Dyal phase, 0.2 m/s
=sesasese  Dual phase, 0.3 m/s

il
Lo ]
1

o
i

s
Y adat
o @ g by v u paet 56 Mgateind
ﬂﬁ?ﬂ:—:—- s SEmS B AR GaE s SEan fueen e . oty e
L] L]

Trans-membrane pressure (psi)
(o]
|

1.5
Volume Filtered (L)

2.0







k1l

C%% ( 25"24 *C
H & (=5
= 40
=]
o 30 ~
m
M | I
0 50 100 150

a) Soluble EPS {mg/L)










> >

G>

+ B



#(B
(1 &







*C

%

I E%,B D /:%;
] 2% oEE
%, Y64 <%, <%4 $%, $%4 1%, 1%4
% " C H* /

6%,






“&&



A %
AH
AC 1

“&&

+%0 |



“&&






> > >

C%%

%%

$ C%%

#

+EE
E,

+EE
#1 $

$ C%%



B& 2

C%% M
A N 4
+ EE 455 E955 E 20 *C,
A
+7 Y,

C%%
A "

G

G8

G8



B& 2 1



B& 2
97

+7 %,

+7 %,



8 B
Q %
A
A
+ E E N2B8 R 255 B8 |,
H 7%
AH 7%
A #0 B$S7% 7 %

+EE



% |

L



%

%






"#O3% %
!



%






%




&I



)*

8/

114
[?/8:

8/

9?7



4
.
4

9

A4
%

& ) +

2
I $ /78@ 47!
* &" A9
<
3
8 4
o 3
$:B @B 8B 9

$/?:8B [?C8B /?<@B .?7@ 47 ! ?%

? %



)*

.2

) o1

) %-




(o

) 30

.2

<o

<o

) Y-

© < &0 O O & S S
O, K OXX0C7ER SO V0000, QXHO T HOFRT OO Q0,070 & Ko SRR 55200 60

I"#



O 00

$ 1 ) )%'

o O
# $ % o
~Nal 1K
|
|
|
|
|
00 o o o
0 00 10000 C0s0°%00 0l BO000sY 06C 700000000600 ,0000%0
< | | <
|
|
|
|
|
|
|
|
O
DDDDDDDDDDD DDEDD[]E]D: : - .
O
|1 gO 0p P900000000 g
P o
| o M
B"
!
|
|
|
|
|
|
|
L

I"#



.2

#: m

o O
o O
- o O
o O
< o O
o O
® N o O
o O
o O
o O
- o O
o O
3 o O
N o O
||||||||| AVlllllllllllD||||||||||||l
o O
o O
o O
o O
o O
o O
o O
) o O
o O
o O
\ o O
||||||||| AVl|||||||||ID|||||||||||||I.
o O
o O
o O
o O
o O
o O
o O
o O




#: m

<o a
<o a
<o a
<o a
<o a
<o a
] o O
<o a r
<o a
<o a
C g 3
<o a
<o a
<o
<o a
<o a
o 0O
o0
a4
\ o .
||||||||| S
<o a




&3$%

$.) : %

1)

0=
& )*

" "$% &




o I+ O+&. |
$+’)*!_"*
o &) *
= o
o O
O
&) Ko
& ) *
LI $ !ll# &

(+



6 )
%

A2
o1 o/
3

* |
2 01)
& ) *

& ) *

&
% $ 'l#



$ %






&3$%

$.) : %

1)

()=
&) *

" "$% &




&l

47 89:

5

6,



)*

[?7@

9?7

[?7@

8/



A4

.
4

9

& ) +

2
I'$ 12047
4 9$ 978@
* &' A9

2@
"3
8 4
T 3

47 !

? %

? %



& &
&% %
" & F

D $>G4 8l +7 B,6%
9/ 4 9/



)*

%

H

H



~—
o | =
(@8]
N

) nn , ($ fl O &2
_— 340) * +45 "G

O
EDDDD

0o

o O
5 o
O
O
o 5
O
o H o

o
R 000 OO0 <><> o0 <><><><><><><><> ocﬂawﬁg 500 <><><><><><> OO <><><><><> 0000 <><><>
o o

=)
O
Moy
Dclq] ($
m%g@_émmﬂ

"



) 01

.2

. ) Y-

o
(3 '0&2
340) * +45 6
/
O
o U O
o o o o
o o ©
o
O g (
#
<«<— 73 —>
o 5 $

"



F
F -7 !
MS$, -
-8 Kl & &
904, $%:, $6 <6 l
$%/6 40%, < 60 40
D + 3 +B



* 4L )

7
8)%- 9 + )

-

B 8 9,

]

#

o1

o1




7 +
8)%- 9 + ))!

B s 9
: =
o9,







)*

%

J )%-

$ ( $/° 10
(O
&) *
()~
&) *
($ ()*"
&) *
% 1




) * %
1)%-

$( $ ' 1
() *"
&)
O+
16 gy
()~
&)
% 1




? 6%$/B<®

l<

<

? $%,EB<®

<




"0 18

C. 1 9 3
4

9
D
*

& F D
$>G4 8/ +7 B.,6%
7 9/

9./ +,



# o+ %

25 i
1?
7C& pg 2 | I B
<, <E << $ 6
$ 6E $E <$ ;
1 * 9
A
*
@298 $./ 3% 972/C$9 3
%
“C.$J 3% 18$9 3%



25 +C
17
?C& gBe | I B
<, <E << $
$ 6E $E <$
4 9
9B/
$ %
8
A
| 4 $ +
+9%



1921 & . 3(!) - &

-
"1 &!'&.) (! 3- &



- C Kl
9
L& O<+ <, + .<+ P<, +
<, 6%/ <E%: E%: $0%E
$ 4%4 :00; <:%0/ -00:
<, /,.%: 6:%% <6%6 0<%%$
$ 6:%4 <<%/ 1,960 <$,%E




$0%EQ<%E Kl

1,%:Q<%4  K!!




0<%%$Q:%:

Kl

<$,%EQS$,%/

Kl




93

A

$ %






