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Figure 1. Schematic diagram of fluidized bed unit
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Figure 2. Photograph of fluidized bed column
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Calculation of terminal velocity,u,

= (49(P-P)D,/3C,P)"°

For sphere particle, the terminal velocity can be found by trial and error after guessing
Nge, to get an initial estimate of Drag coefficient, C,, dimensionless (where the

relationship between C, and Reynolds’ number for spheres in shown in Figure 4.6 p 36)

Dy(m) Uy(m/s)

0.001 | 0.0017 1.99 24 0.029

0.001 | 0.029 28.46 24 |10.097

ug\k\
o‘/' "'/‘Ek \~;‘x‘\ 9622 |11 |0.134
250 5"""-7 \"‘}\ My, 13295 |09 |0.148

0.001 | 0.148 | 'li’ﬂfb f\\ '&\ “4698 | 085 | 0152

: 00 N
0.001 | 0.152 | 2800 ’M& ‘ \ 15124 | 084 |0.152

A
f"r,.

0.001 | 0.097

0.001 | 0.134
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Advantages and Disadvantages of Fluidized Beds for Industrial Operation

The fluidized bed has desirable and underdesirable characteﬁstics. Its
advantages are
1. The smooth, liquid-like flow of particles allows continuous automatically
controlled operations with easy handling.
2. The rapid mixing of solids leads to close to isothermal conditions throughout

an be controlled simply and reliably.

S )d solids represents a large thermal
flywheel the resistSrapid teh peﬁnges, responds slowly to abrupt

changes ir( «  's a large margin of safely in
avoiding a \\‘
FIRres, ,.._\»

sxothermic reactions.

W

4. The circ 1o .~\.~ ed beds makes it possible to

remove ( {(s $\s\\ produced (or needed) in large

3

reactors. - wlidd
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6. Heat and mass"transfet - rates” en fluid and particles are high when

i 7 '; l 2S 3
compar_ed |t othel ” edes of

7. The ratesf heat transfer be 3 fluidize z-.::-iﬁ and an immersed object is
e )
et beds require relatively small

a
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surface aréas.
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becomes especially serious when high conversion of gaseous reactant or
high selectivity of a reaction intermediate is required.

2. The rapid mixing of solids in the bed leads to nonuniform residence times of
solids in the reactor. For continuous treatment of solids, this gives a

nonuniform product and poorer performance, especially at high conversion

levels. For catalytic reaction, the movement of porous catalyst particles,
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which continually captures and release reactant gas molecules, contributes
to the backmixing of gaseous reactant, thereby reducing vyield and
performance.

3. Friable solids are pulverized and entrained by the fluid and must be
replaced.

4. Erosion of pipes and vessels from abrasion by particles can be serious.

5. For noncatalytic operations at high temperature, the agglomeration and

¥
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Microalgal cultivation

The three tested microalgal strains, Chlorella ellisopedia TISTR 8260,
Chroococcus sp. TISTR 8623 and Chlorococcum sp. TISTR 8509 were obtained from
Microbiological Resources Centre (MIRCEN), Thailand Institute of Scientific and
Technological Research (TISTR). Chlorella ellisopedia was cultured in modified N-8

medium. Chroococcus sp. and Chlorococcum sp. were cultured in modified BG-11

1. Microalgal cells 0°100 mL flasks that were filled an

adequate amou vere brought up until they changed in
green colour evers ¢ flagk. Su ring was performed from 100 mL flask to
500 mL flask. |

2. After culture hagfbegorie dense | esent flask, 2 or 3 flasks were poured

3. The cultivation of jealgae. wa pbated at 24i1°C, and continuously
illuminated by cool-w amps at the light intensity of 100
l’l‘E'mQ’S-1 d e GG CUIUTE WASs SDarget wiin-ai—

X

4. Before harve a_f ‘oo carboy, cells density was
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Culture media
BG-11

This medium is used for successfully for most cyanobacteria. Vitamin B12 may
be added for those species that require it. Use f/2 vitamin solution.
Reference: Rippka, R., J. Deruelles, J. Waterbury, M. Herdman and R. Stanier. 1979.
Generic assignments, strain histories and properties of pure cultures of cyanobacteria. -

J. Gen. Microbiol. 111: 1-61

Stock mL/Litre
1.NaNO, 7 10 mL
2. K,HPO,.3H,0 or *K; ' 1 mL
3. MgSO,.7H,0 | : 1mL
4. CaCl,.2H,0 1 mL
5. Citric Acid combine 1mL
Ammonium Citrate 1mL
6. EDTA 1mL
7. Na,CO, 1 mL

8. Trace Metal solutigrt See below 1 m!

Adjust pH to amroximately 7.5. (Initial pH is apﬂximately 8.5.) When making

Trace Metal Solution: ﬁﬁeﬂ ou can iwlzﬁ cfiﬁnedium or make double
strength medi aﬁ ble's ﬁ ﬂr lution, ﬁ rfautoclaving combine the
two. OPTION: 0.5 g/L of HEPES buiffer can be added to the finalhmedium as a buffer.

e ARARIN IR RRFIRE R Y

Substance g/Litre
1. H,BO, 2.86 g
2. MnCl,.4H,0 1819
3.2nS0,.7H,0 0.222 g
4. Na MoO,.5H,0 0.390 g

5. CuS0,.5H,0 0.079 g
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6. Co(NO,),.6H,0 0.0494 g

Dissolve each of the above substances separately prior to adding the next on

the list.
N-8
Stock mL/Litre

1. Na,HPO,.2H,0 5mL/L
2, KH.PO, 5 mL/L
3. CaCl, 5 mL/L
4. FeEDTA 5mL/L
5. MgS0,.7H,0 . S5mL/L
6. KNO, 5 mlL/L
7. Na2S03 5mL/L

Trace Metal Solution:

Substance ) \
1. AL(SO,),18H,0 17 Y
2. MnCl,.4H,0 I |
3.CuS0,.5 H,0 ¢~ 183g

S mﬂummjmw 8IN3
I AR NI B o e
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