CHAPTER 3
MATERIALS AND METHODS

3.1 Experimental setup

The diagram of the experimental setup is shown in Fig. 3.1. This contactor consists

( r and 150 cm in height, and a 100 cm
high concentric draft tube. There are 4 izes of draft tube diameters: 3.4,
7.4, 8.4, 9.4 cm. The drgf _ ed ﬁve the base of the contactor.

The gas is dispersed b

the middle of the cylindrical
vessel. The gas flow re D to 20 cm/s by a calibrated

rotameter. The experi ter and sea water are used

as the liquid phase a

The determinations “of overall volumetric massm

transfer coefficient and

hydrodmmiﬁﬁﬁs?ﬁ E],W%{Wﬁpfgﬂ qiietailed below:

(a) The measurement of an oerall‘zolumetric o%ygen transfer céefficient

)) to monitor a

timeqproﬁle of DO concentration.

2. Fill liquid at defined level over draft tube

3. Remove dissolved oxygen by purging nitrogen into column

4. Read dissolved oxygen in liquid phase

5. When DO reaches zero, turn off nitrogen valve and turn on air at pre-defined
flow rate

6. Monitor %DO until it reaches 100%

7. Collect data and calculate kja (See Eq. (3.1) in Sect. 3.2.2)
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8. Repeat Steps 3 to 7 by varying air flow rate from 0 to 20 cm/s

9. Repeat Steps 3 to 8 by changing liquid phase from water to sea water (15, 30, 45
ppt)

10. Repeat Steps 3 to 9, vary Ay4/A; from 1.2 to 1.79,2.61 and 16.5

(b) The measurement of liquid velocity
Set equipment as Figure 3.1, use,if

[e—
.

n tracer

2. Define the distance for the tracer i d 1in the annulus
3. Turn on air valve at a @
4. Measure the time between the two defined

distances

5. Collect data and (3.2) and (3.3) in Sect.
3.2.2)

6. Repeat Steps2toSb : to 20 cm/s

7. Repeat Steps 2 to ghangi g liqui .\ ater to sea water (15, 30, 45
ppt)

8. Repeat Steps 2 to 7 by Varyinig Ay/A, £ 210 1.79,2.61 and 16.5

(¢) The measurementdof gas holdup

X'
hase level before and after thearation in the outer column
to calculate verall ldu See Eq.9%3.7) in Sect. 3.2.2
Usemanofl BE LS Ao
Calculate gg holdup in downcq‘ner (See Eq. £3.12) in Sect. 3g242

QA NEATARHNATAYAN 8

Repéat Steps 2 to 4 by varying air flow rate from 0 to 20 cm/s

1. Set equipment ».Vi

2. Monitor the llqul o

U= N VRS N

Repeat Steps 2 to 5 by changing liquid phase from water to sea water (15, 30, 45
ppt)
8. Repeat step 2 to 6 by varying Ag/A, from 1.2 to 1.79, 2.61 and 16.5
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The gas holdup is a volumetric gas fraction in each section. The overall gas holdup
is determined by using a volume expansion technique, and is measured from the

difference between the ungassed and gassed liquid level.

Firstly, - 3.4
y TV vy (3.4)
(3.5)
3.6)
Finally, 3.7
where &, :overall gas ol p
x’-" 4
Hp : dispersed liquid height (:
H; :liquid heig Ze
The downcomer gas holde ~ug g the pressure difference

between two measuri gorts of the column Neglectmg the wall friction loss and

e TNEN NN
Flrstly.q wr] avdnN9 fﬂm Ny a ] ©®

(P&, + PEc)gAH = p,gAZ (3.9)
AZ

g, =L82 (3.10)
p.8AH
AZ

g, = L8202 (.11)

p.8AH



Finally, g, =1-

where pg : density of gas
: density of liquid

: pressure difference of defined liquid level

: distance of liquid level inymanometer
LT i

ER k=

: distance of liquid \

The riser gas holdup is cale

ﬂumwﬂﬁ%mﬁ
ammnawwaa
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(3.12)

(3.13)

(3.14)

(3.15)

(3.16)

(3.17)

(3.18)



Where ¢, : overall gas hold up
g, : gas holdup in riser
&, : gas holdup in downcomer

A,/ A, : ratio between cross sectional area of downcomer to riser
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Figure 3. lgExperimental setup of the internal loop airlift contactor
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Table 3.1 Dimension of draft tube employed in this work

No. D, (cm) D; (cm) AJA;
Draft tube 1 4 34 16.55
Draft tube 2 8 7.4 2.61
Draft tube 3 9 8.4 1.79
Draft tube 4 10 9.4 1.21

D, : Outer diameter of draft tube (cm), Di : Inner diameter of draft tube (cm), Ay/A, : Ratio between cross sectional areas of
downcomer to riser

* Outer diameter of the airlift column is 15 cm and i

dF
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