a&"h jim"‘h : European
_?‘ : i Phesalinuticn
TEA NOChety

Turnsee Debmtnn Rwocaaimimn

Abstracts

The 17 Maghreb Conference on
Desalination

and Water Treatment.

Harmmamet, Tunsia, December 740, ooy




%

%

(&)}

F" 96" &' (

"y noon IQ

A,

+ !+

2

y woow
"0 12

" Iy "

* C )/
' " "0 1
(

* # & &

_ u% 1) ) moron " " /
# ’ , u/ " 2

/ T 9% 3

" " + $ * +
g g “(
" 3)U )
:? * * ) " / " + "
2 &2 ! )
. "3 +98 "

_ n% +ly $ n) mor o " "oy n%

#3 . ) ., 4
) )T g

" % " "o "o
0

6 ) " "+ "+ 3
"4+ o+ /"
4 & ) # ) 4
0 "9 )
<4 #,< ] =>< 4

"

18
0 "3 $# 4

0/ 2 ")

noon

“(

% % (

)& %+




%

%

%%

%+

SO & s ) )
27@ ' 0 ¥

C7) e s ) )
Il$(
2 #@ ' 0 $

8 8 %+ 7 +9 (
2 2
9ok IS % "y " 8
R
g #O0 # $

s ) Do)

VR T LI R +
2 && 1 2#< )

8 8 9 )" %
"
& &/ 0o 2z

"8 "8 A

!

TI)r) ) SUEL) e 7o)
% " $1I(

" /(
9&& 2 &&
%" 9 )8l )8! e
)L
B 3 8
8%t ) ) SEEDEYEE
"8 ""+182
I$ ’




9%-

%5

%6

%7

%8

+9%

++

+5

+6

+7

+8

" / ) " " " " $ %

#0008 8

0 " " :9 $u $ ) [ A A A ]
) . 9 " 0

s u/ 1) *  # ) "

. ” " c

+ " + $ " "
$ # ’ ) "

?$n " + 7 " :9 )n +
" ”n -Z ” 2(

* 4 i , (

VAVE BN AAOE
" #  # )0 #0

o" 1"+ % ) 2 """ 1 =@A
s
0" (0 $0 >

#.1 -/IQ * "

’

"H&EH # I<,A
5 9 ) "

) $1)2

4.

0 ”n

o # # 3 4 3
- ) g S)rE
* F( 4

9 %

S $ "

a7 " L $ " 1) %

& 77 % " "

" 1 +3>187 " $

% (

2 )7l )

%



5+

55

56

57

58

' " B&E#ES )
) ) ) / "8
o3 e
$# ) 0 2)#" 4

" ') " "$ "+ "+

)" (
$# ) #H# 0 2 )#" 4

/0l

/") e )

6 ") % %+ " "8 )" & ") & 8wt

" *

" " )) " "oy :9 "

0 & 28 9 # )

o v mg onow g )/
VI g (

) )T 98 $r 4
) #

% " ' B % 0%
& $

2 )" £ % o 4 gy
188 7c2* %" "$ "I
., # ) D

D+ v ) = ) "
$ $4#9 E(

" # " " " $ ’ "
’

%

Jm




6%

6+

65

66

67

68

7%

7+

75

s+ 8

$ ”

” I) "
03 ,

)

> "

" ) moron "

noon "

/) "

" /7" "o

##
v

" "3 P

0" %

o "
" 19
vy

< /4
/A

0" lll) F ”
$ " E(#

"$ &+ "+
1 2GIl,JH
, #

. $"mg "8
. 4

II% I)
$ "

(

# < 3

"3
(A(

" 94

i

1
4m)

- g 7
# 0

$u+

B + 7 " ” 9% "
9% * :) $ "y
7

7" 12

/(

1) ey on

"

)" 3

/

"

$ VR L

g,

1)) &

) &+)" D

"o "

") 1G2<  1H2

#

" % n/ $ ’ "

III(




76 7$ " "o " "non %

77 )’ o))

78 " " " 7 " * " "

$ 08 $ E(

8 / +)n $ % " ly mwoon

8% " " ” (

8+ " g "S5 88

8- " " oz "0 /

9 1 # M
85 > 9% + "
( ¥ 4

86 8 !/ S A
( 8 4
” l)$
814/(
09" 0o $ #
88 +" & + + " &1
& 3 8 4
- g 12

s
#1 / .

* /

12)"

$) 9r o+ 11 2"
* ¥ && ()"

% +$ $ 7" )
# 2"

7"+ E )

") 91

$,.

"1

" u+$+ " (

"o

") | * $ IQ "

*$/

+ 3 $u "oun

"

%

%(

"4

g n

7




%

%

_ u% 1) + )u *  F / "y "

9 % $( 4

_ " / ./ mon %
$ " #

S+ "$ "+ %
% 1" A4

7' # # !

) s )y
/#< " G<#H

0 I
" 10! 2(
7" #4 % &&

* )")

"o oy "

" " nwoon % % /

ooy 4

)98 + 8
oHFE™ , 9 4

, 7 " ly !r: + + $" u<)

& , 9 9 4

122"
1002

9% "

##

) 1)

$" "% 8
"(

:? ,D




4

6 " u/ " 1)
" (

7 E1 + 8"

8 " %
)II
#  9( 4
% 7" %
” Iy$ "
$4m™)
% 0o

% 8 N

%% ” Iy
¥ +(
1 , nn ll$

%+ o/ 3

’

%- % ")$

2 "H# # 4
+ 8% !

%5
"o ll(

')"/0 *  *

I "7y

" I) moonon
&,/ $

" " 1) "

2 rn @ ” . ”
’ ’ ’ ’

%6- ? " ly

%8 momon 3

1r2)" ) !
$ $%&

$ i
N/ /)

E(

"o / " / " /

++ "%
2 & 0 #
2 #

+- " 19 % "

"o * +

womy oo %

"o myoor

noon )u

!# 1 ! 2 ’

+ & ;8

# 2 & 0

#) . 2

#

("

+1+

! 8 (

" ) $u " u./+(

$n I

% (

F*r $w!!

/ % " (

+ 9% 31-2

o

" u) / "

"o "

7

.

"y " %u $

*(

% "o (

+ %

"o (

B ## && !’

T8




+5 " 94 " "

)/ (
4 $ A

+6 / ro
% D ,"2
3 #
+7 g %+ + ) "
)
+8 " " "o
(
)(2% 2 2# , %/
- )"
/ "(
2 )(28 0" 1) #
- " /%
, #
- 8 ) " /w )
., 3 (#
9% 0 " " o+ )" /

# &

— 0" " S wr 0 8 g

n/ n$ + + $ + $+ " "

5 ) # L %
& (
3, )#
6 0 "9 %I )$
$# $# 2 9 0<1
4
7 8" C8 o )
) ! $) 41"
8 "+ % N
P .

$+ "8 "1 31

& )-8 (

' &

% (

" ) !11) ’ L " " /

% " )" " 9%
+ + &
(
30"
” + (
0 < "0

" +u% " (

’

/$ 3 " " " "




3" 1$ 2 3,
42 22 42 23D J )2 )! 2)19 42 )93242
2)2 122 )2$99/9 KJ2
2 )iz (( 9238
g,
- 7 @ g > -
3 0O R+$&")
)232
" o % (.
% ) (
L/ " " % ! )
% /%" Sy (T
U L/ $" "% & 1?C2 "/
/ % 182 ") " 1D2( U " %
) $""(
"V ! 18 D2 "
L $""%" & (. / L
L) 1""% % 2 ) I% )
18 D2 Cy "y #
! )" 1 "% % = 2(
/ % 3
")
7 (
/ % % L " "%
% # % 2 % '
)
" P o !
) #) L r %
)l % (
$" ) #(?"
! ") %
L $1 # ) L%
.y |
/o rro% (
e L " 8% ") "% (




2)9213 4 )2 143319 92! 90 J!

| ;2)
4; 2;2) 422)124B!1)919 B
/ 922 $) ! 2)22 281 %194 $ (
B * A
>'= (XA @P
o )'- $" "$0) 10- 020 $" ). )
% " 6% +7 ;G
@g oo (W@ 0% $ " (P
S = (
)3
8$ +*$ $ M ") * xox
R 1% $ ;) )
I % " ! +(C 0" * + %

) + 13 D $+ 7" 1,2 1-2(
$ g "$ " S * +$ 9 ;
?" W1?2W2 + 1'$ % "% +1 2 Y *$$%$ ¢ w
(g $ N + % $ $!)

X1gwon g g + +xF +) %

! $$ " ") % $ 7" (8% ) ¢
* + 3% % $+$% ") "l %+ $"$ $ 3 g
+"" ) "D (- "% W + 1% $* 3% 3

1) nnwW ) £$ 1) +"to)) §! $

" (

@ # 3 " % +X " B *

X ) * .8/




3" '$ 4 2 3,
%
9421 19 4] )9324242 )2)'22 42 23D
)yory)y1 g 2
*9J* 2 '$ 09J/) 4)! *$) 9J/
o 8 8 / 1- 062 3 7 7R+ 8"()
/ "6 % > $ P 05 (
)22
A + # ! = $3
' (- $ o+ # ) /!
L )
"$ / (
6) ) )y "# L )" /
+ # /) # # L % (
% " g ) # + #
&
) / Lo +#
( % / "+ $°
L/ I % $
! / + # (
e 3" # $+' D (

%



3 I$ 4 3,
+
)2 2 904B2 9J19 J! B 2)I3 9)9]
33)J39)
2972 ™
D /1 % 01 0l
D /1 % '
o/ L_" R%" ()
)3
D ! ) U7 o4
) !, $ 3" >($ +M$ ')
) SIS S " $ $ §, $+ = = YYZ)"
$ PZ)y +$" > 1 Y (B )'$
)™ ) 0§ " xS % $*$ S
% ) )yt N@( 4 @ys " s
") @A $ ) $UISS T % (
L@ #L +$ o) (




)239 119 90 2 19 B9 13 2 9) 139) 9) !
$!131D)22 42) /2
*$ B2 ) /93 90 13M 2 %09 3 %
$14 9 458!
v g, - >? @ " P (
0 " 8 L/%" 6- - Al@wW 6 % .+" W@
" % "% YP[Y[ C D (
@ "$ +6% +90" % o" (
3 $"(8$R ( ( 3YW PYD3 We@Yyew
)3
"2 oo "I S %+ " (8
") 7 "+1% + $" 2 1?2C2 1'% $ W) "$(
I A R T S T
% " " (8 "3 y * "$ S
FolF 2 F oo " * ©
( (3 % +") $ X0 G N * g
I'$ $"m g w@y "o !
(8 $ "ol Fox *$ $ + $
TS % " *$ | $ """ $
grrrrgt I " s S (
$ %t " (

@ #'L $ gt gt

1
®
\]fﬂ \\H Vi
"_':. F,
=
<]
Ligand 2 p-tert-butyl-tetrakis[(ethoxycarbonyl)methoxy]
tetrathiacalix[4]arene

Ligand 1 thiacalix[4]arene
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Figure 1: Schematic diagram of SWRO Desalination Plant
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Frguré 2.0 Photographs of fouling material on (a) membrane
surface and (b feed spacer.

Flgure 3; mamhbrane damage (folds) near the (a) feed and (b) concentrate

sides of membrane envelope.
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Figure 4. AFM images of composite and colloidal fouling
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Figure 1: distribution of the oxygen concentration in each compartment of the ditch
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Figure 2 : evolution of the oxvgen uptake rate according to the COD load
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Figure 3 : evolution of the oxygen uptale rate according to the TEN load
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Figure 4: evolution of the oxygen uptake rate according to the flow
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Figure 5: evolution of the oxygen uptake rate according to the velocity
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Figure 1 : répartition de la concentration en oxveéne dans chaque compartiment du chenal
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Figure 2 : évolution du taux de consommation de I'oxygéne en fonction de la charge en DCO
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JNITE DE DESSALEMENT (MSF] Performance Parameters
15+3 etages taux de conversion 0.0708 [kg fresh water/
kg steam]
rapport des salinités 1.7436 [brine / raw sw
salinity]
81.63 | 398.26
4 ! la production de distillat 504 [m3day]

étage de recupiration de chaleur

0. :
81.63 | 368.82 38.65 | 0.0394 52.2 | 0.0394 52.2 | 0.0394

4 88 39 | 214 39 | 2002 1.013 20
ﬁ @ % 9.70 00.01 E<:I

étage de rejet de chaleur

i
w
w
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:
jal
o
(2]

104.1 | 0.0687 __ 7773 | 0.0687
0.09355 | 42.99 1.013 43

o

13.55 | 0.0394

eau saline eau pure 3.9 214 @
massikg/s]| wikgkg] mass[kg/s]| h[kd/kg] AT
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Le suivi de I'évolution des propriétés hydrodynaugg en profondeur du sous sol ont d’une
part confirmé I'augmentation de la porosité obsenas des essais de tracage et d’autre part

montré une évolution non négligeable de la capaetétention d’eau du sol.
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