31
PEG 1000
5.7
311 Superficial velocity
dispersed phase)
Jafarahad

(1997) Srinivas ,
(2005)

(Superficial velocity of dispersed phase)

Superficial velocity
dispersed phase hold up
Superficial velocity

312
Coimbra
Giraldo-Zuniga
Graesser  liquid-liquid
hold
hold up
(2004)

32

 (1998)

(Superficial velocity of

, (1992) Pawar

(2002) Vahid

Superficial ~ velocity
dispersed phase hold up

(Superficial velocity of dispersed phase)

dispersed phase hold
31

Sambho , (2003)
, (2004) Axial mixing
up

Giraldo-Zuniga
Axial mixing

Axial mixing!
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DISPERSED PHASE VOLUMETRIC MASS TRANSFER
COEFFICIENT, kq ax 103 (s)

Bimianhices,

TR B E'gcmx“m:‘m T .5 8 18 s
SUPERFICIAL DISPERSED PHASE VELOCITT, SUPERFICIAL DISPERSED PHASE VELOCTTY, % (mm/s)
(1) (2)

L (1)
phase hold up ;
2)

0 1,
04
03
£
Q
> 02
2
0.1 4
0

32
1977)

Superficial velocity dispersed
Superficial velocity

2, A 3, 4 (Pawar , 1997)

34 rpm
< 108 pm
- 152 rpm

—
~
-
S
N

hold up (Coimbra



313 Sparger Spray (Spray column)
3131 Sparger
Jafarabad , (1991) Srinivas
, (2002) Sparger
dispersed phase hold up
1-2 05133
sparger
Jafarabad (1991) sparger
Sparger
dispersed phase hold up
Sparger
Srinivas , (2002) sparger
Sparger
super facial velocity dispersed
phase hold up 33 34
3.13.2 sparger
Jafarabad , (1992)
sparger dispersed
phase hold up 19

dispersed phase hold up
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. DISPERSED SIDE MASS TRANSFER
COEFFICIENT, koa 10°(3")

N/

HOLD-UP , €,
:
HTL

FRACTIONAL DISPERSED PHASE

o

1 1 1 1 1
| ‘ /
.

il
4] 041

A
0.2

1 1 1
03 0-4 05 0-6

SUPERFICIAL DISPERSED PHASE VELOCITY V¥, (mm/s)

Symbol nur%g)%etrr iPIU ﬂe 3 %IO ese{%f

\
0
0

hold upll
, 1991)

Mass trans‘ar coefficient X 10 *(s™")

0

hold upll
AN 0.92 mm. ;#1322 mm. (Srinivas

I

sparger dispersed phase
, (Jafarabad

7

0 1 2 3 4

Superficial velodity X 10 ** (rs)
Sparger dispersed phase

1 ,050mm.
,2002)
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3.2
Han-Seung Joo , (2001)
Periserrula leucophryna Anshu
,(2005) haloalkaliphilic
Bacillus pseudofirmus hydrophobic  chromatography 25 X 5
Ix 6.5
Han-Seung Joo , (2001)
49 6
Anshu ,(2005) 10
] 82 Pinar (2002)
cation anion-exchangers
4 low acidic Macro-prep CM, high

acidic Macro-prep Highs, low basic Macro-prep DEAE  high basic Macro-prep HighQ
2 6580 95110
low acidic Macro-prep CM
6.5 10

33
(254)

129, 92 6.2
1 2¢2,4 20

34
. (2543)
Bacillus subtilis NS 99
PEG 1000 (30+2 )
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PEG 1000 /
17 70 A i
pH
. (2544)
Bacillus subtilis TISTR 25
0.715
PEG 1000 42.5%(wiw) 2.5%(wiw)
55.0%(wiw)
28%(wiw) 72.0%(wiw)
100
3l 118
1 20
, (2545)
Bacillus

subtilis TISTR 25
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