z (p xels)

Lo

300
% (pbiels)

850




Bubble Liquid

=V
\




[0,] (mg.L™)

40

30 -

\®)
O
!

10 -

10



Column [1]
——
Fluorescent dye [3l] :
Rising buhblle . ;

I
=t
I
I-
A

Drain tap [4] -%— A

Nd:Yag laser [6]

High-pass filter [9]

z

-

CCD camera [8]

— ¥

High speed camera [10]

Injection system [2]

.

PCs

Synchroniser [7]

Fig. 4.



Fig. 5.



Fig. 6.

100 pm




[O,] (mg.L-)

Fig. 7.



z(d)

3

-50
-100 ~
-150+
=200
=250~

-300+

-350
200

200




M M M M

M o © © o
®d5062
AN~ I~ N ®©
N — — AN A
I | | R | B I
N N N N N N
¢ + 4« O e O

» 7=338dB

(L, Tsw) [*0]

400

300

200

100

r (um)

Fig. 9.



I .
.
KX
B e
® 0 e o6 666 6o o e e
100 200 300
r (pum)

Fig. 10.

400



Flux density (10'3 g.m'z.s'l)

Flux =6.95x 10° gm™.s" .
""""""""""""" >-K'>'K'>-K' - -X-X-X-X-XXX D * ¥ X X ?K' >-K' )K'X'>'K'>'K'>‘K'>K' - ->K
6
X
X
X
X
X
4 -
2 ]
0 \ \ \
0 200 400 600
z (dg)

Fig. 11.



[0;] (mgL'h [0;] (mgL'Y [0;] (mgL'h

w0 =~ o “ e ~ ° -

o ®w = 0 v v =m & . o o > v e - e .o o ° " e e e .o

z=70 dg

z=10dg

QI XE0T=28°81=3g 0L X LIT=28pe=3g DL X P C=38"pL =39

Fig. 12.



100 -

10 -

1 10 100 1000
Re

Fig. 13.



Sh

100

10 -

P
-
-
-
-
-~ B
/// (2 1

1 10 100
Pe

Fig. 14.



