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Biofiltration of waste gases containing ethyl acetate and toluene
using various strain PVA-immobilized cell beads
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Abstract
Simultaneously treating ethyl acetate and

treatment efficiency of toluene due to the inhibition
of ethyl acetate. In the study, the entrapment
immobilization technique is employed to build a
non-interfered microbial community structure to
avoid the microbial competition for living space
after uptake of substrate. In the organic loading test,
longer time is required for degradation of toluene by
the free cells as the concentration of toluene increase.
Once the immobilization technique is adopted, we
found only the case of T/E ratio of 16:16 had the
problem to complete the toluene degradation. The
high concentration of ethyl acetate has the same
hydrophilic property of PVA, so it was absorbed into
the PVA cell beads before metabolized by the
bacteria. In the various T/E ratio test, the
immobilization technique can avoid the microbial
community competition, so the removal efficiency of
ethyl acetate and toluene is improved significantly.
In sight of the microbial degradation mechanism,
immobilized strains AC6 and B5 or strains B5 and
F1, encountering with the inhibition are caused by
the high-concentration toxic effect when the T/E
ratio is 16:16. Immobilized strains AC6 and B5 get
rid of the original synergism effect, so the high
removal efficiency in free cells couldn’t be observed
again. Immobilized strains B5 and F1 significantly
improved the microbial competition of the same
target compound of toluene. Something is still
needed for clarified.
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Table 2-1. HCMM2 = i» % (Ridgway et al., 1990)

S kB L
KH,PO, 1.36 SIGMA
Na,HPO, 1.42 b AER
KNO, 0.50 MERCK
(NH,),S0, 238 | (9/L) ey
MgSO, + 7H,0 0.05 ok g
CaCl, 0.01 U1 iR
H;BO; 2.86 frk &
MnSO, + H,0 1.54 MERCK
Fe(NH,)»(SO4), * 6H,0 3.53 MERCK
CuSO, - 5H,0 0.039 | (mg/L) i o5 m
ZnCl, 0.021 MERCK
CoCl, - 6H,0 0.041 B R
Na,MoO, * 2H,0 0.025 b AER

Table2-2. 7 #F WAITZ KK BFiTixe

F A0 R 47 &R A5 CHINA CHROMATOGRAPHY GC8700F
J&W, DB-5 Fused Silica Capillary Column,
RS 30m, 0.53mm ID, 5.0 um film thickness;
-60~260/280 °C ##% 178
Detector FID
FID Temp 230°C
Injector Temp 210°C
Oven Temp 120°C
Carrier Gas N,
ngg'g:ﬂﬁ;g Gas sample : 0.5 ml
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Figure 2-2. 3-v Fo AMIER 2 & R(F 1)

ABS

Y=A+B*X

Parameter Value Error

A 0.00213 0.00484

B 1.76773 0.03141

R SD N P

0.99968 0.00508 4 3.15644E-4

Figure 2-3. 3-v 7 & Atk R 2 % & S (i)
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Figure 3-1. Time course profiles of biodegradation of 4-ul ethyl acetate or toluene by strain F1,
strain B5, and strain AC6 in suspension (square) or in immobilized cell beads (circle) at pH 7
and 28 °C using a 125-ml serum bottle containing 25 ml of medium with 20% inoculated seed.
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Figure 3-6. Time course profiles of biodegradation of 4-pl ethyl acetate or toluene by strain F1,
strain B5, and strain AC6 in immobilized cell beads at pH 7 and 28 °C using a 125-ml serum
bottle containing 25 ml of medium with various amount of inoculated seed.
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Figure 3-7. Time course profiles of biodegradation of 4-pl ethyl acetate or toluene by strain F1,
strain B5 , and strain AC6 in immobilized cell beads at 28 °C using a 125-ml serum bottle
containing 25 ml of medium with 20% inoculated seed, starting at various initial pH.
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Figure 3-8. Time course profiles of biodegradation of 4-pl ethyl acetate or toluene by strain F1,
strain B5, and strain AC6 in immobilized cell beads at pH 7 using a 125-ml serum bottle
containing 25 ml of medium with 20% inoculated seed, and cultivated at different temperature.

7R R (F =)



EA conc. (ppm)

TOL conc. (ppm)

2000

2000

—m— (EA)AC6 2:2 —m— (EA)B5 2:2
1800 | —0— (EA)ACG 4:4 1800 | —0— (EA)BS 4:4
(EA)ACH6 8:8 I (EA)B5 8:8
1600 L —v—(EAACe 12:12| | —v— (EA)B5 12:12
(EA)ACH6 16:16 (EA)B5 16:16
1400 1400
1200 . 1200
€
g
1000 ~ 1000
[S]
5
800 < 80
u
600 600
400 400
200 200
O 1 1 1 1 1 1 ] O 2l 1 " ]
3 4 5 6 7 8 9 10 4 6 8 10
Time(hr) Time(hr)
12000 12000
—=— (TOL)BS5 2:2 —=— (TOL)F1 2:2
—® (TOL)B5 4:4 —@— (TOL)F1 4:4
10000 | (TOL)B5 8:8 10000 (TOL)F1 8:8
—w— (TOL)B5 12:12 —w— (TOL)F1 12:12
(TOL)B5 16:16 (TOL)F1 16:16
8000 |- 8000
€
s
6000 Y v, G 6000
\ c
o
(8]
A4 —
\ S
4000 '\ v 4000
v
2000 \\0 \ 2000 | o \
V.
NN : _ N
AN
0 \\ \ 0 _‘_l_‘LL_‘_m_‘_m_l_‘_d_‘_l

0

2

4

6

8 10 12 14 16 18 20 22 0 2 4 6

Time(hr)

8 10 12 14 16 18 20 22
Time(hr)

Figure 3-9. Time course profiles of biodegradation of ethyl acetate or toluene by suspended
pure culture of strain ACS, strain B5, and strain F1 at pH 7 and 28 °C using a 125-ml serum
bottle containing 25 ml of medium with 20% inoculated seed, under various proportional T/E

ratios.
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Figure 3-10. Time course profiles of biodegradation of ethyl acetate or toluene by mixed
PVA-immobilized cell beads of strain ACB6, strain B5, and strain F1 at pH 7 and 28 °C using a
125-ml serum bottle containing 25 ml of medium with 20% inoculated seed, under various

proportional T/E ratios. ¥ - Fikk sk (F 2 i)
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Figure 3-11. Time course profiles of biodegradation of ethyl acetate or toluene by suspended
pure culture of strain ACS, strain B5, and strain F1 at pH 7 and 28 °C using a 125-ml serum
bottle containing 25 ml of medium with 20% inoculated seed, under various T/E ratios.
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Figure 3-12. Time course profiles of biodegradation of ethyl acetate or toluene by mixed
PVA-immobilized cell beads of strain ACB6, strain B5, and strain F1 at pH 7 and 28 °C using a
125-ml serum bottle containing 25 ml of medium with 20% inoculated seed, under various T/E
ratios.
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Figure 3-13. Time course profiles of biodegradation of ethyl acetate or toluene by suspended

mixed culture of strain ACB6, strain B5, and strain F1 at pH 7 and 28 °C using a 125-ml serum

bottle containing 25 ml of medium with 20% inoculated seed, under various proportional T/E
ratios.
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Figure 3-14. Time course profiles of biodegradation of ethyl acetate or toluene by mixed
PVA-immobilized cell beads of strain ACB6, strain B5, and strain F1 at pH 7 and 28 °C using a
125-ml serum bottle containing 25 ml of medium with 20% inoculated seed, under various
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Figure 3-15. Time course profiles of biodegradation of ethyl acetate or toluene by suspended
mixed culture of strain ACB6, strain B5, and strain F1 at pH 7 and 28 °C using a 125-ml serum
bottle containing 25 ml of medium with 20% inoculated seed, under various T/E ratios.
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Figure 3-16. Time course of biodegradation of ethyl acetate or toluene by mixed
PVA-immobilized cell beads of strain AC6,strain B5, and strain F1 at pH 7 and 28 °C using a
125-ml serum bottle containing 25 ml of medium with 20% inoculated seed, under various T/E
ratios.
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