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7) ABSTRACT

A system and process of bio-treatment for enhancing the
efficiency of treating waste gas is disclosed. This technology
relates to an application of a dust/grease filtering device, a
two-way directionally gas inlet system, a bioaerosol removal
device, and a cell immobilization technology, to a conven-
tional bioreactor for treating waste gas. The dust/grease
filtering device is formed by fillers which form pores being
less than 100 mesh, in order to efficiently remove the
majority of dust/grease existing in the waste gas, and reduce
the pressure drop of the reactor. The two-way directionally
gas inlet system can control the direction of the gas flowing
into the bioreactor, in order to efficiently control the pressure
drop, and the variation of pH value and the humidity in the
reactor. The cell immobilized technology makes a connec-
tion between support and microorganisms offering the bio-
logical reaction, in order to enhance the activity and living
percentage of the microorganisms in the biotrickling filter,
and reduce the emission of the bioaerosol. The bioaerosol
removal device is filled with the fillers having the function
of sterilization. After the waste gas is treated and before it is
exhausted to the environment, the filler may remove the
bioaerosol existing therein, thereby improving the safety and
widening the application field of the waste gas bio-treatment
system.
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SYSTEM AND PROCESS FOR TREATING WASTE
GAS EMPLOYING BIO-TREATMENT
TECHNOLOGY

FIELD OF THE INVENTION

[0001] The present invention relates to an improved waste
gas treatment system and process.

DESCRIPTION OF THE RELATED ART

[0002] Conventional biological technology for treating
waste gas, such as a biofilter and a biotrickling filter, can
only deal with the waste gas having little or no dust/grease.
When the waste gas to be treated contains dust/grease, it will
clog the biofilter, reduce the activity of the microorganisms
(or activated sludge), cause the short flow of the reactor,
increase the pressure loss, decrease the treating efficiency
and shorten the service life of the bioreactor. Therefore, the
conventional biological technology for treating waste gas is
often limited to the application of treating waste gas in a
specific field.

[0003] Nowadays the types for waste gas entering a biore-
actor include “flow upward (i.e., flowing upward from the
bottom of the reactor)” and “flow downward (i.c., flowing
downward from the top of the reactor).” The type of “flow
upward” can better control the pH value 1o avoid the
phenomenon of acidification, and therefore maintain the
higher activity of the microorganisms in the whole biofilter.
However, for the type of “flow upward,” it is not easy to
control the humidity of the filter materials, which often
causes the deficiency of the humidity for the filter materials
at the inlet of the reactor. In addition, because the type of
“flow upward” takes an opposite direction with respect to
the normal water flow, the distribution of the gas flowing
into the reactor is even worse, which will result in the
phenomenon of short flow (i.e., the gas fails to flow through
the whole cross section of the biofilter, but only flows
through the passages having least resistance), and decrease
the whole removal efficiency of the system. To the contrary,
the type of “flow downward” can better control the humidity
of the filter materials and perform a better distribution of the
gas flow. However, because the type of “flow downward”
takes a same flowing direction as the gravity, the filter
materials can be denser, which increases the resistance for
the gas flowing therethrough and therefore forms a greater
pressure loss, and increases the operational cost and the
maintenance cost of the inlet fan.

[0004] In addition, the numbers of the emission of the
bioaerosol from the biofilter depends on the effects of the
immobilization of the filter materials as employed (filled).
For example, the numbers of the emission of the bioaerosol
from a common peat biofilter can be up to 107 CFU/m’>-air,
whereas that from an activated carbon biofilter can be 10°
CFU/m?-air, which is a little lower than the peat biofilter. If
the microorganisms in the reactor are not microorganisms
commonly seen indoors or outdoors, it may be harmful to
the environment and even to the human’s life when its
numbers exceeds a certain extent.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention relates to a system or its
related process of treating waste gas by means of biological
treatment technology. It is invented to improve the conven-
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tional biological treatment which bears the drawbacks that
dust/grease blocks the biofilter and causes the high pressure
drop during a short period of time. The present invention
employs a dust/grease filtering device, a two-way directional
gas inlet system, a bioaerosol removal device, and a cell
immobilized technology to overcome the above-mentioned
drawbacks and improve the removal efficiency of the bio-
filter and solve the problem of the emission of the bioaerosol
at the outlet, thereby increasing the activity of microorgan-
isms and their residual ratio, as well as the overall treatment
efficiency of the system.

[0006] More specifically, the present invention includes a
dust/grease filtering device for screening the waste gas to be
treated; a directional gas flowing device, including a valve,
at least an inlet and at least two outlets, in which the at least
one inlet connects to the dust/grease filtering device, and the
valve is adapted to control the waste gas to flow toward one
of the at least two outlets; a biological treatment system,
including a top, a bottom, and a single or plural bioreactors,
in which the top and the bottom of the biological treatment
system connect to the at least two outlets, respectively; the
bioreactors connecting to one another in a vertical manner or
in a serial manner comprise a plurality of cell immobilized
unit, such that the bioreactors are able to secure the micro-
organisms contained therein onto the support; and a bio-
aerosol removal device, connecting to the biological treat-
ment system.

[0007] In the present invention, the dust/grease filtering
device (see FIG. 1), formed by the fillers giving pores being
less than 100 mesh, is filled with a container or directly
disposed in pipelines. The fillers can be shaped in beads,
cylinders, sheets or other shapes. The fillers can be made of
any material having capacity of absorbing or non-absorbing
contamination. The fillers which are configured to form
pores being less than 100 mesh are arranged for removing
the majority of dust/grease and reduce the possible pressure
drop.

[0008] Two-way directional gas inlet system (see FIG. 2)
is primarily composed of a valve, an upward flow pipeline
and a downward flow pipeline. Switching the valve can
control the direction of gas flow in order to force the gas to
flow upward or downward into the body of the reactor, of
which taking either the “upward flow” or “downward flow”
pipelines depends on the passages that the gas flows through.
The valve can be switched manually, semi-electrically or
fully-electrically. Any equipment, instruments or measures
that can control the gas flow direction can be adopted. The
material employed for construing the upward and downward
pipelines can be plastic, iron, stainless steel, cement, etc.

[0009] The bioaerosol removal device (see FIG. 3) can be
a thermal device, an ultraviolet light, or a container filled
with material having sterilized effects, of which the filler can
be in a powder shape, particles, column shape, or other
appropriate shapes. If the filler itself does not come with
sterilized ability, it can be immersed in a solvent being
capable of killing or inhibiting microorganism. The filler is
placed in the solvent and they are then placed in the
bioaerosol removal device. The filler can preferably be
zeolite, andesite, activated carbon, ferric hydroxide, acti-
vated bauxite, pearlite, polystyrene, peat, ceramic or com-
post. The solvent being capable of killing or inhibiting
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microorganism can be dioxygen chloride, bleacher, liquid
chlorine, alcohol, acid, base, phenol, antibiotic or chloro-
amine.

[0010] The cell immobilization unit is a unit connecting
microorganism and immobilized support by means of cova-
lent bonding, adsorption, encapsulation, crosslinking,
micro-particle encapsulation or other feasible mechanical or
chemical measures. In the connection of covalent bonding,
the material employed for the support can be, but is not
limited to, porous glass, ceramic, stainless steel, gravel sand,
synthetic polymer or metallic oxide. In the connection of
adsorption, the support can be, but is not limited to, the
material of activated carbon, peat, compost, bark, vermicu-
lite, oyster shell, zeolite, andesite, activated bauxite, pearlite,
polystyrene, synthetic material (e.g., polycthylene foam)
cation exchange resin or anion exchange resin. In the
connection of encapsulation, the support can be, but is not
limited to, polyacrylamide, photo-crosslinking pre-polymer,
urethane pre-polymer (¢.g., ENT, ENTP, ENTB, PU) cal-
cium alginae, aliginate derivatives, collagen, gelatin, bovine,
albumin or agar. In the connection of crosslinking, the
material employed for the support can be, but is not limited
to, dimethyl-adipimidate, dimethyl suberimidate, aliphatic
diamines or diamines (e.g., hexyl diamine). In the connec-
tion of micro-particle encapsulation, the method utilized
therefore can be, but is not limited to, surface polymeriza-
tion, liquid surface drying, phase separation, liposome
encapsulation, hollow fiber encapsulation or the like.

[0011] Preferably, the microorganism adapted to the cell
immobilization unit can be, but is not limited to, Methan-
otrophic consortium, Methylcoccus capsulatus, Pseudomo-
nas cepacia, Pseudomonas mendocing, Pseudomonas
putida, Pseudomonas acidovorans, Pseudomonas pyocya-
nea, Pseudomonas fragi, Pseudomonas aeruginosa,
Pseudomonas chiororaphis, Pseudomonas denitrificans,
Nitrosomonas europaea, Nit rosomonas ciyotolerans, Nitro-
bacter agills, Nitrococcus mobilis, Nitrosospira multiformis,
Nitrosococcus oceani, Suffolobus solfataricus, Suffolobus
acidocaldarius, Suffolobus shibatae, Suffolobus hakonensis,
Thiobacillus ferrooxidans, Thiobacillus neapolitanus, Thio-
bacillus denitrificans, Thiobacillus novellas, Thiobacillus
intermedius, Thiobacillus thiooxidans, Thiobacillus thio-
parus, Thiobacillus versutus, Thiobacillus acidophilus,
Thiosphaera pantotmpha, Sulfolobus acidocaldarius, Ach-
romobacter sp., Arthrobacter sp., Aspergillus niger,
Aspergillus sp., Arthrobacter globiformis, Acinetobacter
calcoaceticus, Aeromonas sp., Alcailgenes eutrophus, Azo-
fobacter sp., Bacillus sp., Bacillus gordonae, Bacillus
sphaericus, Bacillus cereus, Bacillus subtilis, Beijerinckia
sp., Brevibacterium sp., Amocbobacterpedioformis, Rhodo-
coccus sp., Rhodospirillum rubrum, Chiamydomonas sp.,
Coniophora pueana, Cunninghamella elegans, Rhodospir-
illum fulvum, Frateuria sp., Mycobacierium sp., Neurospo-
ria crassa, Rhodopseudomonas palustris, Rhodotorula glu-
tinis, Rhodopseudomonas capsulatus, Rhodomicrobium
vannielit, Chromatium glycolicum, Ectothiorhodospira
mobilis, Thiocapsa litoralis, Chiorobium tepidum, Chiorof-
lexus aurantiacus, Trichoderma sp., Methanobacterium for-
micicum, Methanobacterium the rmoalcallphllum, Metha-
nosarcing barker, Desulfovibrio desulfuricans,
Desuffotomaculum nigrificans, Nocardia sp., Paedllomyces
sp., Penicillium sp., Tnchoderma virgatum, Trichoderma
virid and Trichosporon cutaneum. After cell immobilization,
the waste gas treatment system is capable of increasing
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residue ratio of the microorganism in the biofilter, reducing
emission of the bioaerosol and enhancing the treating effi-
cacy of the system.

DETAILED DESCRIPTIONS OF THE
INVENTION

[0012] The preferred embodiment of the claimed inven-
tion is illustrated in FIG. 4, and comprises a conventional
biotrickling filter system, in association with a dust/grease
filtering device 1, a two-way directionally gas inlet system
5, a bioacrosol removal device 9 and a cell immobilization
unit 11.

[0013] The conventional biotrickling filter system prima-
rily includes a liquid spraying reservoir 12, a plurality
biological reactors 13, a nutritional salt preserving reservoir
14 for furnishing nutrition that is required at the growth of
microorganism. The periphery of the system includes a
ventilating far 2, a flow meter 3, pressure drop meters 6, a
liquid filtering device 7, a liquid circulating flow water pump
8, sampling holes 10.

[0014] According to the preferred embodiment, the waste
gas to be treated enters the dust/grease filtering device 1. By
means of conveyance due to the ventilating fan 2, the waste
gas is conveyed from the flow meter 3 and the two-way
directional gas inlet system 3, through a valve control, and
then into a top or bottom of the conventional biotrickling
filter. The top and bottom of the filter are provided with gas
outlets which connect, by pipelines, to the bioaerosol
removal device 9. The waste gas as treated conveyed
through the device 9 is then exhausted to the environment.

[0015] When being operated, the waste gas to be treated
enters the dust/grease filtering device 1 by the suction of the
ventilating fan 2. The dust and grease in the waste gas are
efficiently removed. As such, the dust and grease accumu-
lated in the ventilating fan 2 and the biological reactor
connecting thereafter can also be reduced, thereby improv-
ing the waste gas treatment efficiency and the service life of
the equipment.

[0016] The flow meter 3 connects to the ventilating fan 2.
The detection of the status of the gas flowing in the pipelines

by the pressure drop meter can monitor whether the reactor
is blocked.

[0017] The two-way directional gas inlet system (see FIG.
2) primarily includes a direction-switchable valve 52, an
upward pipeline 54, a downward pipeline 56, in which the
gas flow can be guided into the upward pipeline 54 or the
downward pipeline 56 by switching the direction of the
valve 52. This embodiment adopts a directional switching
mode. In operation, gas flows in a single (either upward or
downward) direction first. After a certain operation time
(possibly three to thirty days), the gas flow is switched to the
another direction, also for a certain operation time (possibly
three days to thirty days). Then the gas flow is switched back
to the original direction. The procedure which is repeated in
cycles can efficiently improve the disadvantages of the
aforesaid single directional gas flow.

[0018] When the gas is under a downward flow mode, the
gas flows from the spraying reservoir 12 at the top of the
biotrickling filter, proceeds with biological reaction and
chemical adsorption through a plurality of reactors 13, and
then exhausts from the bottom of the biotrickling filter. To
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the contrary, when the gas is under an upward flow mode,
the gas flows from the bottom of the biotrickling filter,
proceeds with biological reaction and chemical adsorption
through a plurality of reactors 13, and then exhausts from the
top of the biotrickling filter.

[0019] The biotrickling filter is provided at its bottom with
a nutrition salt preserving reservoir 14 for furnishing the
growth of microorganism. By using the liquid circulating
water pump 8, the nutrition is sipped to the top of the
biotrickling filter through the liquid filtering device 7, and
then furnished to each biological reactor 13 by gravity.

[0020] Some pipelines are provided at the top and bottom
of the biotrickling filter in order to connect the outlets of the
filter to the bioaerosol removal device 9. Regardless of that
the gas is exhausted from the top or bottom of the biotrick-
ling filter, the gas flow will be collected to the inlet of the
bioaerosol removal device 9 and then into the device 9.

[0021] The microorganism providing biological reaction
encapsulates or bonds the support in the biological reactors
13 of the biotrickling filter by means of the cell immobili-
zation technology. Therefore, the microorganism lost
together with the gas flow can be efficiently reduced, and the
phenomenon of generating the bioaerosol can also be
improved. When the gas flow exhausts from the biotrickling
filter, only a very small numbers of bioaerosol can be
detected. In the event that the gas flow is further filtered by
the bioaerosol removal device, the waste gas exhausting into
the environment hardly contains any bioaerosol.

[0022] Preferably, the introduction of waste gas into a
biological treatment system, i.e., the biotrickling filter, is to
form biofilter material such that the waste gas can be treated
by the biofilter material before it enters the bioaerosol
removal device. The so-defined biofilter material is the
material in this field commonly called packing material,
biological medium or biological support. Specifically, the
formation of the biofilter material primarily includes the
steps of: propagating and culturing a certain numbers of
microorganism which has capability of decomposing the
waste gas; forming aggregated or concentrated microorgan-
ism by centrifuging or concentrating the cultured microor-
ganism; forming a mixture by pouring the aggregated or
concentrated microorganism into a container having culture
medium and mixing it with a support; and finally forming
biofilter material having biofilm by the immobilization tech-
nology the mixture. Instead of the steps of propagating,
culturing, and centrifuging/concentrating microorganism,
the mixture can be alternatively formed by directly mixing
pure bacteria species or an activated sludge.

[0023] In a further respect, the formation of the biofilter
material can alternatively include the steps of:

[0024] forming a first mixture in a first container by
evenly mixing a medium with an isotonic solution,
of which the medium includes microorganism hav-
ing capability of decomposing the waste gas; form-
ing a first aggregated or concentrated microorganism
by centrifuging or concentrating the first mixture;,

[0025] forming a second mixture in a second con-
tainer by evenly mixing the first aggregated or con-
centrated microorganism with a first culture medium
and a first contaminant till a certain numbers of the
first contaminant is removed; forming a second
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aggregated or concentrated microorganism by cen-
trifuging or concentrating the second mixture;

[0026] forming a third mixture in a third container by
evenly mixing the second aggregated or concen-
trated microorganism with a second culture medium
and a second contaminant till a certain numbers of
the second contaminant removed;

[0027] forming a fourth mixture by repeating the
above steps till no containment can be removed and
then propagating and culturing the microorganism;
forming a third aggregated or concentrated microor-
ganism by centrifuging or concentrating the fourth
mixture;

[0028] forming a fifth mixture in a fourth container
by evenly mixing the third aggregated or concen-
trated microorganism with a second isotonic solu-
tion;

[0029] diluting the fifth mixture and inoculating it in
a container having a fourth culture medium; forming
a sixth mixture by inoculating a colony in a container
having a fifth culture medium, of which the colony
is picked from one having a maximum number of
identical colonies by using inoculating loops, till the
sixth mixture has a number of microorganism up to
107-10'° CFU/ml; forming a fourth aggregated or
concentrated microorganism by centrifuging or con-
centrating the sixth mixture; and forming the biofilter
material having biofilm by placing the fourth aggre-
gated or concentrated microorganism in a container
having a sixth culture medium, and adding a support
therein, of which the sixth culture medium has a
number being capable of covering the support.

[0030] Superior effects have been proved after the above-
mentioned improved biotrickling filter has been subject to
practical tests. The details of the experiment are described as
follows:

[0031] In practical implementation, FIG. 5 shows the
variation of the pressure drop of actual biotrickling filter
using the dust/grease filtering device for 240 operation days.
It can be learned from the figure that the measured value of
the pressure drop is 8-50 mm H,0/m, which is far lower than
the value of 300 mm H,0/m measured from the conventional
biofilter. It can be further learned from the electromicro-
scopic picture of biofilm in FIG. 6 that the formation of the
biofilm is excellent without depositing any dust/grease par-
ticles by employing the biotrickling filter, which utilizes the
dust/grease filtering device, for a 240-day operation time.

[0032] FIG. 7 shows the variation of pH value which is
controlled within the range of 7+1 with respect to biofilter
samplers at different filter depths by using an actual biot-
rickling filter which employs the two-way directional gas
inlet system, for a 123-day operation time. It reveals that the
pH value is well controlled. FIG. 8 shows the variation of
humidity which is controlled within the range of 45%=+5%
with respect to biofilter samplers at different filter depths by
using an actual biotrickling filter which employs the two-
way directional gas inlet system, also for a 123-day opera-
tion time. It also reveals that the humidity is well controlled.

[0033] Table I shows the implementation of an actual
biotrickling filter using the bioaerosol removal device. The
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filler as used in the bioaerosol removal device is ceramic
being 4 cm in length, 2 cm in inner diameter, 3 cm in outer
diameter and having a hollow cylindrical shape and white
color. A certain numbers of the ceramic filler is immersed
1% bleach for 12 hours, and then disposed in the bioaerosol
removal device in association with an biological reactor of
inoculated with heterotrophic bacteria. The gas retention
time is controlled at a time of 30 and 45 seconds. Then the
measurement is commenced. The medium for measuring the
numbers of the microorganism is “Nutrient Agar (NA),”
which is primarily used for measuring the heterotrophic
microorganism at the outlet of the biological reactor. The
measured background value of the environmental bioaerosol
is approximately 7.4x10%-8.9x10° CFU/m®-air. In the bio-
aerosol removal device which is only provided with filler,
the numbers of the bioaerosol emitting from the system is
approximately 6.6x10*-8.2x10* CFU/m>-air. If the filler is
immersed in distilled water for treatment, the bioaerosol is
slightly reduced, whereas if the filler is immersed in bleach
commonly sold in the market, there will be no bioaerosol
which can be detected at the gas outlet. The bioaerosol
removal efficiency is capable of being up to 99.9% accord-
ing to a determined limit. Therefore, the bioaerosol removal
device can definitely reduce or eliminate the emission of the
bioaerosol, thereby significantly enhancing the safety and
application field of a waste gas biological treatment system.

TABLE I
Treatment Control 1 Filler
Gas (Environmental ~ Control 2 Filler Immersed
Retention ~ Background  (Filler without  Immersed in in
Time Value) any Treatment) Distilled Water ~ Bleach
30 sec 74 x 10° 8.2 x 10* 2.6 x 10 ND**
45 sec 8.9 x 10° 6.6 x 10* 1.7 x 10° ND

*Numbers of bioaerosol as generated (CFU/m> -air);
**ND <58 CFU/m” -air

[0034] Table 2 shows the difference in treating waste gas
containing hydrogen sulphide between with and without cell
immobilization treatment when the bioaerosol removal
device is not introduced. In the generating numbers of the
bioaerosol, there is 3.6x10%-6.2x10° CFU/m®-air bioaerosol
emitting from the system without the cell immobilization
treatment; whereas there is less than 100 CFU/m>-air which
can be measured with the cell immobilization treatment. The
outcome reveals that depending on the operation duration,
the cell residue numbers and treatment efficiency, with the
cell immobilization technology, is much higher than those
without such technology.

TABLE 2
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[0035] The above actual experiment reveals that this bio-
logical waste gas treatment system, as compared with the
conventional one, makes significant improvements in
respect of pressure drop, accumulation of dust and grease,
control of the variation of the pH value of bio-filter material
and humidity, and the bioaerosol contents after the waste gas
is treated. Specifically, applying the dust/grease filtering
device, two-way directional gas inlet system, bioaerosol
removal device, and cell immobilization technology to an
existing biological waste gas treatment reactor results in the
following advantages: (1) enhancing treatment efficiency,
(2) reducing pressure drop, (3) prolonging service life of the
system, (4) reducing the emission of bioaerosol, (5) increas-
ing the application field of the system, and (6) improving the
safety of the biotrickling filter.

[0036] The detailed technology and preferred embodi-
ments implemented for the subject invention are described
in the following paragraphs accompanying the appended
drawings for people skilled in this field to well appreciate the
features of the claimed invention.

BRIEF DESCRIPTIONS OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0037] FIG.1is aschematic view showing the dust/grease
filtering device;

[0038] FIG. 2 is a schematic view showing the two-way
directional gas inlet system;

[0039] FIG. 3 is a schematic view showing the bioacrosol
removal device;

[0040] FIG. 4 is a schematic view showing a preferred
embodiment of the claimed invention;

[0041] FIG. 5 is a diagram showing the pressure drop of
an actual biotrickling filter using the dust/grease filtering
device;

[0042] FIG. 6 is an electromicroscopic photograph of
biofilm in an actual biotrickling filter using the dust/grease
filtering device;

[0043] FIG. 7 is a diagram showing the variation of pH
value of an actual biotrickling filter using two-way direc-
tional gas inlet system; and

[0044] FIG. 8 is a diagram showing the variation of
humidity of an actual biotrickling filter using two-way
directional gas inlet system.

[0045] The above disclosure is related to the detailed
technical contents and inventive features thereof. People

1* day 45™ day

00™ day

without with

without with

without with

immobilization immobilization immobilization immobilization immobilization immobilization

Cell Residue 7.3 x 108 7.6 x 108 7.4 x 10° 2 x 108 32 % 10° 6.8 x 10%
Numbers

Bioaerosol 62 x10° ND 3.6 x 10* ND 58 x 10* 96
Numbers

Treatment 90% 99% 85% 99% 83% 99%
Efficiency

Cell Residue Numbers (CFU/L-reactor), Bioaerosol Generating Numbers (CFU/m>-air), ND <12 CFU/m>-air.
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skilled in this field may proceed with a variety of modifi-
cations and replacements based on the disclosures and
suggestions of the invention as described without departing
from the characteristics thereof. For example, selectively or
partially utilizing switchable flowing direction and the bio-
aerosol removal technology can also fall within the scope
sought to be patented. Although such modifications and
replacements are not fully disclosed in the above descrip-
tions, they have been substantially covered in the following
claims as appended.

1. A waste gas treatment system using biological treat-
ment technology, comprising:

a dust/grease filtering device for filtering waste gas to be
treated;

a directional gas flow device, having a valve, at least one
gas inlet and at least two gas outlet, the at least one gas
inlet connecting the dust/grease filtering device, the
valve being adapted to control the waste gas to flow
toward one of the at least two gas outlets;

a biological treatment system, including a top, a bottom
and at least one biological reactor, the top and bottom
of the biological treatment system connecting to the at
least two outlets of the directional gas flow device,
respectively; the at least one biological reactor being in
association with one another and microorganism con-
tained therein is adapted to be immobilized onto sup-
port; and a bioaerosol removal device connecting to the
biological treatment system.

2. The waste gas treatment system as claimed in claim 1,
wherein the filtering device has a container filled with a filler
forming pores being less than 100 mesh.

3. The waste gas treatment system as claimed in claim 1,
wherein the filtering device has at least a pipeline filled with
a filler forming pores being less than 100 mesh.

4. The waste gas treatment system as claimed in claim 2,
wherein the filler has a shape selected from one of a powder,
particle and column shape.

5. The waste gas treatment system as claimed in claim 1,
wherein the valve is a manual valve.

6. The waste gas treatment system as claimed in claim 1,
wherein the valve is a semi-electric valve.

7. The waste gas treatment system as claimed in claim 1,
wherein the valve is a electric valve.

8. The waste gas treatment system as claimed in claim 1,
wherein the bioaerosol removal device is a thermal device.

9. The waste gas treatment system as claimed in claim 1,
wherein the bioaerosol removal device includes an ultravio-
let light.

10. The waste gas treatment system as claimed in claim 1,
wherein the bioaerosol removal device includes a container
filled with a filler being adapted to kill or inhibit microor-
ganism.

11. The waste gas treatment system as claimed in claim
10, wherein the filler has a shape selected from one of a
powder, particle and column shape.

12. The waste gas treatment system as claimed in claim
11, wherein the filler is made of the materials selected from
one of dioxygen chloride, bleacher, liquid chlorine, alcohol,
acid, base, phenol, antibiotic and ahloroamine.

13. The waste gas treatment system as claimed in claim 1,
wherein the bioaerosol removal device includes a container
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filled with a filler which is immersed in a solvent being
adapted to kill or inhibit microorganism.

14. The waste gas treatment system as claimed in claim
13, wherein the filler has a shape selected from one of a
powder, particle and column shape.

15. The waste gas treatment system as claimed in claim
13, wherein the filler is made of materials selected from one
of zeolite, andesite, activated carbon, ferric hydroxide, acti-
vated bauxite, pearlite, polystyrene, peat, ceramic and com-
post.

16. The waste gas treatment system as claimed in claim 1,
wherein the microorganism contained is immobilized onto
the support by a measure selected from one of covalent
bonding, encapsulation, crosslinking and micro-particle
encapsulation.

17. The waste gas treatment system as claimed in claim
16, wherein the microorganism contained is immobilized
onto the support by covalent bonding, wherein the support
is made of the materials selected from one of porous glass,
ceramic, stainless steel, gravel sand, synthetic polymer and
metallic oxide.

18. The waste gas treatment system as claimed in claim
16, wherein the microorganism contained is immobilized
onto the support by adsorption, wherein the support is made
of the materials selected from one of activated carbon, peat,
compost, bark, vermiculite, oyster shell, zeolite, andesite,
activated bauxite, pearlite, polystyrene, synthetic material,
cation exchange resin and anion exchange resin.

19. The waste gas treatment system as claimed in claim
16, wherein the microorganism contained is immobilized
onto the support by encapsulation, wherein the support is
made of the materials selected from one of polyacrylamide,
photo-crosslinking pre-polymer, urethane pre-polymer, cal-
cium alginae, aliginate derivatives, collagen, gelatin, bovine,
albumin and agar.

20. The waste gas treatment system as claimed in claim
16, wherein the microorganism contained is immobilized
onto the support by crosslinking, wherein the support is
made of the materials selected from one of dimethyl-
adipimidate, dimethyl suberimidate, aliphatic diamines and
diamines.

21. The waste-gas treatment system as claimed in claim
16, wherein the microorganism contained is immobilized
onto the support by encapsulation, which is selected from
one of the surface polymerization, liquid surface drying,
phase separation, liposome encapsulation, hollow fiber
encapsulation and the like.

22. The waste gas treatment system as claimed in claim 1,
further comprising a ventilating fan disposed between the
filtering device and the directional gas flow device.

23. A waste gas treatment system using biological treat-
ment technology, comprising:

a dust/grease filtering device for filtering waste gas to be
treated;

a biological treatment system, connecting to the dust/
grease filtering device, the biological treatment system
including at least one biological reactor being in asso-
ciation with one another and microorganism contained
therein is adapted to be immobilized onto support; and

a bioaerosol removal device connecting to the biological
treatment system.
24. A waste gas treatment system using biological treat-
ment technology, comprising:
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a dust/grease filtering device for filtering waste gas to be
treated;

a directional gas flow device, having a valve, at least one
gas inlet and at least two gas outlet, the at least one gas
inlet connecting the dust/grease filtering device, the
valve being adapted to control the waste gas to flow
toward one of the at least two gas outlets; and

a biological treatment system, including a top, a bottom
and at least one biological reactor, the top and bottom
of the biological treatment system connecting to the at
least two outlets of the directional gas flow device,
respectively; the at least one biological reactor being in
association with one another and microorganism con-
tained therein is adapted to be immobilized onto sup-
port.

25. A waste gas treatment process using biological treat-

ment technology, comprising the steps of:

filtering waste gas to be treated; and

introducing the filtered waste gas into a biological treat-
ment system periodically and switchably from two ends
thereof.

26. The waste gas treatment process as claimed in claim
25, further comprising a step of removing bioaerosol.

27. The waste gas treatment process as claimed in claim
26, wherein the step of introducing a waste gas into a
biological system is followed by the step of removing
bioaerosol.

28. The waste gas treatment process as claimed in claim
25, wherein the step of introducing a waste gas into a
biological system further includes a step of forming biofilter
material.

29. The waste gas treatment process as claimed in claim
28, wherein the step of forming biofilter material has the
steps of:

propagating and culturing a certain numbers of microor-
ganism which has capability of decomposing the waste
gas;

forming aggregate microorganism by centrifuging the
cultured microorganism;

forming a mixture by pouring the aggregated microor-
ganism into a container having culture medium and
mixing it with a support; and

forming biofilter material having bio-film by immobiliz-
ing the mixture.
30. The waste gas treatment process as claimed in claim
28, wherein the step of forming biofilter material has the
steps of:

propagating and culturing a certain numbers of capability
of decomposing the waste gas;

forming concentrated microorganism by concentrating
the cultured microorganism,

forming a mixture by pouring the concentrated microor-
ganism into a container having culture medium and
mixing it with a support; and

forming biofilter material having bio-film by immobiliz-
ing the mixture. container
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31. The waste gas treatment process as claimed in claim
28, wherein the step of forming biofilter material has the
steps of:

forming a mixture by mixing with a support species or an
activated sludge which has capability of decomposing
the waste gas; and

forming biofilter material having bio-film by immobiliz-
ing the mixture.
32. The waste gas treatment process as claimed in claim
28, wherein the step of forming biofilter material has the
steps of:

forming a first mixture in a first container by evenly
mixing a medium with an isotonic solution, of which
the medium includes microorganism having capability
of decomposing the waste gas;

forming a first aggregated microorganism by centrifuging
the first mixture;

forming a second mixture in a second container by evenly
mixing the first aggregated microorganism with a first
culture medium and a first contaminant till a certain
numbers of the first contaminant being removed,

forming a second aggregated microorganism by centri-
fuging the second mixture;

forming a third mixture in a third container by evenly
mixing the second aggregated microorganism with a
second culture medium and a second contaminant till a
certain numbers of the second contaminant being
removed;

forming a fourth mixture by repeating the above steps till
no containment being can be removed and then propa-
gating and culturing the microorganism;

forming a third aggregated microorganism by centrifug-
ing the fourth mixture;

forming a fifth mixture in a fourth container by evenly
mixing the third aggregated microorganism with a
second isotonic solution;

diluting the fifth mixture and inoculating it in a container
having a fourth culture medium;

forming a sixth mixture by inoculating a colony in a
container having a fifth culture medium, of which the
colony is picked from one having a maximum number
of identical colonies by using inoculating loops, till the
sixth mixture has a number of microorganism up to 10’
to 10'° CFU/ml; and

forming the biofilter material having biofilm by placing
the fourth aggregated microorganism in a container
having a sixth culture medium, and adding a support
therein.
33. The waste gas treatment process as claimed in claim
28, wherein the step of forming biofilter material has the
steps of:

forming a first mixture in a first container by evenly
mixing a medium with an isotonic solution, of which
the medium includes microorganism having capability
of decomposing the waste gas;

forming a first concentrated microorganism by concen-
trating the first mixture;
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forming a second mixture in a second container by evenly
mixing the first aggregated microorganism with a first
culture medium and a first contaminant till a certain
numbers of the first contaminant being removed,

forming a second concentrated microorganism by con-
centrating the second mixture;,

forming a third mixture in a third container by evenly
mixing the second concentrated microorganism with a
second culture medium and a second contaminant till a
certain numbers of the second contaminant being
removed;

forming a fourth mixture by repeating the above steps till
no containment being can be removed and then propa-
gating and culturing the microorganism; forming a
third concentrated microorganism by concentrating the
fourth mixture;

forming a fifth mixture in a fourth container by evenly
mixing the third concentrated microorganism with a
second isotonic solution; medium;
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forming a sixth mixture by inoculating a colony in a
container having a fifth culture medium, of which the
colony is picked from one having a maximum number
of identical colonies by using inoculating loops, till the
six7th mixture has a number of microorganism up to
10 x10*® CFU/ml;

forming a fourth concentrated microorganism by concen-
trating the sixth mixture; and,

forming the biofilter material having biofilm by placing
the fourth concentrated microorganism in a container
having a sixth culture medium, and adding a support
therein.
34. The waste gas treatment system as claimed in claim 3,
wherein the filler has a shape selected from one of a powder,
particle and column shape.



