
P
os
te
d
on

A
u
th
or
ea

20
A
u
g
20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
66
10
09
52
.2
66
67
76
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Gas pressure intensifying oxygen transfer to significantly improving

bio-oxidation productivity of whole-cell catalysis

Xia Hua1, Jian Han2, Xin Zhou1, and Yong XU1

1Affiliation not available
2Nanjing Forestry University

August 20, 2022

Abstract

Oxygen, as a terminal electron acceptor, is an essential substrate in the aerobic bio-oxidation process, affecting bacterial vitality

and bio-oxidation performance. In this study, a new and smart platform biotechnology of sealed-oxygen supply bioreactor (SOS-

BR) was developed by improving gas pressure to significantly intensify oxygen transfer rate and resolving the formidable barriers

of aerobic catalysis. In virtue of SOS-BR, the bio-productivity was greatly improved for three representative substrates (xylose,

furfural, glycerol) bio-oxidation with the whole-cell catalysis of Gluconobacter oxydans. The determination of oxygen transfer

coefficient (KLα) established an upgraded theoretical dynamic model for gas pressure intersification biosystem. Additionally,

viscosity measurement and combined pressure control strategy explained the inflection point phenomenon of productivity and

confirmed the intensify mechanism. The new strategy of significantly intensifying oxygen transfer provided insightful ideas for

overcoming the subbon obstacle of obligate aerobic catalysis, and further promoted industrial practicability of bio-oxidation.
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