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. Abstract .

In this work, hydrogen sulfide gas contained in biogas-was removed by the system'

’ compnsed of the combination of chemical and blolog1cal reactlons In the packed tower,

. hydrogen sulfides react chemlcally thh femc ions and generate sulfur and ferrous ions. Then - ,

: these ferrous ions are oxidized to ferric by the blologlcal reactton of Thiobacillus ferrooxzdans,
“an 1ron oxidizing bactenum, in the -bioreactor. The obJectlve of this work is to mvestlgate the =

optxmal volurnetric ratio of the bloreactor to the packed tower.

First,x we studied the solubility of hydrogenv sulﬁde gas in-ferric sulfate SOltztion
(ﬁ'om the acidic medium broth of T. ferrooxidqns) todet_errhine the solubility constant. The
: inpdt gas containing 0.01% hydrogen‘sulﬁde was fed lnto, the packed tower . with ﬂ»owv rate of .
| 100 Ih. 'Thetaﬁo of molar ﬂows of liquid and gas was 0 — 400 in counter curxentl The study
i " showed that the Henry’s constant of hydrogen sulﬁde in acidic medium broth was ca. 5400
: (0 097 atm—m /mol)

Second we ihVestigated the growth kinetic parameters of T. ferrooxz'ddﬁs in the
N contmuous process compnsed ofa packed tower and a b1oreactor of whlch volume was varied
: to 4 5,9.0and 18.01. In the experxments we used sodmm sulﬁde in stead of hydrogen sulﬁde
L"to avoxd the tox1c1ty of hydrogen sulﬁde gas The expenmental results showed that the
: mammum specific growth Rate (L) was 0.079 h" and Monod all growth saturation coefficient
(k) was 0.006 M. |



Thlrd vmh the accquxred experrmemal results we predlcted the volumetric ratio of
. the b:ereactorand packed by rmmmg a simulation program under the following condmons the
;conoentranon of hydrogen sulﬁde in the mput gas flow was 1 3 %, gas ﬂow rate was 100 I/h,
the rano of molar flows of liquid and gas (LS/G ) were 613, 679, 786 and 813, and cell
dens;ty was controlled cons&nt at 10 Cell/ml (or 43. 5 mg Protem/l) We fqund: that the -
‘.efﬁcxency of hydrogen sulﬁde gas removal decreased with the mcreasmg dxlutlon rate The
. opumal volumetnc ratio.of bloreactor and packed tower was 3 - 25 a.nd the ratio of dllunon rate

andmaJumumgrowthrate (D /,umax) was 0.1-0.7.

Keywords Thzobaczllus ferrooxzdans /Rauo/ Bioreactor/ Packed Column Tower/
T Hydrogen Sulﬁde /Blogas | S | "



