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Abstract: A n internal airlift loop bioreactorw ith ceram ic honeycomb support (AL -CHS) w asmodified

based on the bubble columns(BC) and internal airlift loop (AL ) bioreactor by installing a ceram ic honeyco-
mb support in the draught tube T racer techniquew as used to study the retention time distribution (RTD)
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in these bioreactors and a combinational mathenatical model was also established for describing the
retention time distribution in the bioreactors The hydraulic feature of IAL -CH Sw as compared w ith that
of BC and AL, and the influence of aeration rateon RTD was al® discussed in thispaper. The results i-
ndicated that therew eremore ratios of full mixing zones and less bypass ratiosw hen fluid flow ed through
IAL -CHS compared w ith both BC and IAL under the same level of aeration rate Themore the aeration
ratew as, themore the ratio of full mixture zones and the less the bypass ratio happened
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1
Table 1 Functionsof density distribution for bioreactors
Aeration rate/(m3 h %) AL-CHS AL BC
Q5 E(Q= 1 278 5 13010 E(Q= 1 283 6e 1339 E(Q= 1 247 1 1 4300
10 E(Q= 1250 1 1 26479 E(= 1 275 5¢ 131130 E(Q= 1343 7¢ 145710
15 E(Q=12231¢ 12480 E(G= 1 2382¢ 12010 E(6= 1 3301 13700

IAL-CHS fal 2 o "
Table 2 Rateof bypass(d) and full mixture zones(’)

A(%) (%)
A eration rate/
m3 nh?h AL AL BC AL AL BC
_ CHS CHS
E as 167 384 1358 7563 7203 59 89
10 115 273 778 7816 7418 6329
! 15 Q9 174 479 8122 7798 6815
0.5 , n , A
I 1 | Q0 LA\L 'CH S y 2 y
5 5 240 25 3.
Vo0 Lo 20y Al 15%h , N 80 22%, A
Q 95% Qsm’h N
4 18m’h  E(O 75 63%, A 1 67%
Fig 4 Relation of E (0) between expermental and 2
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