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Effects of Gas Distributors on Hydrodynamics of
Three-phase Biological Fluidized Bed Reactor with Internal Circulation
HUANG Weixing ,HU Peigen,CEN Bin,SHEN Qi

(School of Chemical Eng. ,Sichuan Univ. ,Chengdu 610065 ,China)
Abstract: The gas hold-up,liquid circulation velocity and volumetric oxygen mass transfer coefficient were investigated by experi-
ments in an internal circulation three-phase biological fluidized bed reactor with three different gas distributors. The results
showed that, besides the gas flow rate (), the gas hole diameter and the hole number per unit area of distributor are also im-
portant factors that affect gas holdup g,inside the reactor. Under a given Q,, the distributor with smaller hole helps to achieve
higher ¢, (as did the micropore distributor in this work), but the over-densely distributed holes on distributor will cause the
small bubbles to merge into large bubbles,leading to decreased &, (as did the ceramic distributor in this work). For the cases of
lower gas flow-rate ( Q, <260 L/h),the liquid circulation velocity U mainly depends on the gas holdup difference Ag, between
riser and downcomer, while for the cases of higher gas flow-rate, both Ag, and flow resistance are dominating factors. When (),
keeps constant, the distributor which achieves a larger Ag, leads to a higher circulation velocity. The volumetric oxygen mass
transfer coefficient K, a increases with increasing Q) , to which the increased specific surface area contributes mostly. Under a giv-
en (), , the distributor which achieves a higher gas holdup results in a higher mass transfer coefficient K; a.
Key words; Three-phase fluidized bed reactor;gas distributor;gas hold-up;liquid circulation velocity ; volumetric mass transfer coef-

ficient
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Fig.1 Schematic diagram of experimental apparatus
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Tab.1 Parameters of gas distributor
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Fig. 2 Sketch map for the measurement of liquid

circulation time using tracer method
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Fig.3 Determination of K, a by plotting method
RIFIRAEA(6) FPRERE (Kpa) o e o bk
A1 atm,20 C) THARRER R (K a)y,:
(Kia)y = (Kia), x1.02477" (6)
AT iHEHHs ( Kia) 5 21 Kao
AR AR PR AR AR o AR S s
Borh, A TTOLHEAT 3 Ui, DUHAP- (AR S i 3k
4R

2 HR511e

2.1 SERLBRER

Kl 4 Zon AR A g T RO A i s R S
SRR FR . BRI, XT3 R as, et
R S L DA S ARSI Y, DO R R
e E AR ) B B 5 (ELRRE L DX A 15 AT BT AN [
PEEB/N (Q, < 260 L/h) | B3 X JC i s (X
ALETAFEASHER (TG R e, = 0), IR
AEIB AR TP R AN VA NN R0 K I R (N E S-S
Tk, FHE AR AN, RSB 2509 F B2, SCRR[ 11 ]
HOR AR B IX s < T (Q, > 260 L/h) [
TR B <, I E B R IX S 51
P, AR R AR T M A2 7 , IR [0 F) T
U DX U AR EL AR G i, SO HE AR SR OF, T
LG, T RGN A ke , W s S L
SCHRL L] AR AR M AR AR X . BT 4 B9 45 2R %
WY, WAt X 3 4 A2 e mT 658 B f  IX it sl 2
R EIAR R ORI IX

H P& 4 AR A [R] A 5 R 0 R Ee el I



5 3 1]

BTSSRI A8 X N ER = AR A M TR AL IR S S48 8 ) A PR RE B 177

FHFHES AT, AL 20 A 28 X5 B A9 0 X<
R R TR de . I —45 80T DI, 1
LA MRAE U R 2 AR/, oA R
TEMISMTT , A TE R A TR R T K& 5 87N
A, A AT BBV G SAH L TR R B A5 B (]
RSB RAEFR, WA, /IR RMEERS)
BEAE IR HT AR X, R I L o3 A7 8 X 1 149 Bt 3
DX 3t i TR AL A i i, (H P 22 ) 1 2 5 B
W/NTIHRIX

[ el iz |

| —e— i |
—a— JALGM i |

E[SIE N ES

~

3b S
THiIX

\

€4/%
N
T

0 100 200 300 400 500 600
O /(L-h
B4 RESAREXSSXMBHASENTH
Fig.4 Variations of gas holdups with gas flow rate
in riser and downcomer
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Fig. 5 Effect of air flow rate on liquid circulation

velocity for different gas distributors
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Fig. 6 Gas holdup differences between the riser and

the downcomer for different gas distributors
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Fig.7 Variations of volumetric oxygen transfer coef-
ficient with gas flow rate for different gas

distributors
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