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In order to utilize the low-concentration gas directly discharged into the atmosphere from 1.1% to 1.50% in coal mine production,
the heat storage and oxidation equipment of gas was improved, and the heat storage and safety of gas under high-temperature
environment were tested.+e experimental results show that the regenerative oxidation system could provide a high-temperature
oxidation environment of 1000°C for gas oxidation after changing the heating mode and enhancing the sealing property. +e
pressure curves of air and gas in the burner were similar. With the increase of gas concentration, the pressure difference between
inlet and outlet tended to increase linearly with a minimum pressure differential of 4 kPa (air) and a maximum pressure
differential of 11 kPa (1.50% gas).+e internal pressure was relatively stable without an instantaneous pressure surge or explosion.
+e result of this study provides a reference for further research on the low-concentration gas regeneration oxidation unit at
high temperatures.

1. Introduction

With the development of the coal mining industry, a large
amount of unusable low-concentration gas is discharged
into the air every year, causing serious greenhouse effect and
waste of resources [1–5]. With the acceleration of the in-
ternational community to deal with climate change, how to
deal with low-concentration gas to reduce greenhouse gases
has become an urgent problem [6–8].

Since conventional combustion cannot deal with low-
concentration gas, it is a promising and effective measure to
recycle low-concentration gas by regenerative oxidation
equipment [9–15]. +e conversion efficiency of methane by
regenerative oxidation equipment is affected by many fac-
tors. +e latest research shows that the heat recovery effi-
ciency increased linearly with the increase of intake air flow
rate and increased parabolically with the increase of intake

methane concentration. However, the conversion rate of
methane decreased with the increase of cycle period and
inlet velocity [10, 12, 16]. In addition, the design, size, and
materials of the equipment can influence the conversion rate
of methane [17–19]. +erefore, many factors should be
considered comprehensively to promote the conversion of
low-concentration methane and improve the efficiency of
heat recovery [20].

+e temperature required for low-concentration gas
oxidation is higher, but as the temperature increases, uneven
temperature distribution will occur in the combustor cavity
where the regenerative oxidation reaction occurs [21]. Lan
[11] used the finite volume method to find that the uneven
temperature distribution was related to the intake air flow
rate, intake methane concentration, and cycle time.
Gosiewski [21, 22] believed that the design parameters would
also lead to the phenomenon of temperature heterogeneity
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and analyzed it from the perspective of the algorithm and
control system. Chen [18] used computational fluid dy-
namics simulation and concluded that the combustor size of
high-temperature oxidation was the key factor determining
the combustion stability of the system. At the same time, the
heat accumulator would be damaged by the unevenly dis-
tributed high temperature in the combustor. +rough ex-
periments and finite element simulation studies, Liang [23]
found that the thermal storage ceramic made of mullite
would break at the supporting defects, and the method of
using dense pillars could significantly enhance its resistance
to damage. Srikanth [24] studied the heat storage perfor-
mance of mullite and chromite, respectively. +e simulation
results showed that the thermal storage ceramics made of
mullite and chromite exhibited good heat storage perfor-
mance, among which the honeycomb ceramics based on
chromite exhibited a longer heat storage time. Yuan’s [25]
simulation study showed that the square open-hole regen-
erator had a higher ground energy recovery than the hex-
agonal open-hole regenerator.

+e above scholars studied the conversion efficiency of
low-concentration gas and the temperature uniformity in
the regenerative oxidation equipment from different aspects,
which provided important reference for understanding the
heat storage oxidation of low-concentration gas at high
temperatures. However, they did not use mine gas according
to the actual situation in the research.When the temperature
reaches 1000°C, there is still a risk of explosion.

+erefore, the design and improvement of heat storage
oxidation equipment are investigated in this work. At
1000°C, 1.1–1.5% of the heat storage capacity of the mine gas
measuring reactor was used, as well as the pressure inside the
reactor and the inlet and outlet of the gas. +e safety of low-
concentration gas regenerating and the oxidizing device was
verified in order to provide a reference for the design of
similar low-concentration gas regenerating and oxidizing
device.

2. The Overall Design of Gas Regenerative
Oxidation Equipment

+e low-concentration gas thermal oxidation system con-
sists of an inlet/exhaust system, a combustor, and a mon-
itoring system. It can achieve low-gas thermal oxidation,
release heat, and monitor reactions (see Figure 1). +e
combustor is the core part of the equipment.

2.1. Combustor. +e combustor is the core device of the
system and the main place where the low-concentration gas
undergoes a regenerative oxidation reaction. Its main body is
composed of five parts, namely, thermal storage ceramics,
inner cylinder, thermal insulation layer, outer cylinder, and
pedestal (see Figure 2).

When the low-concentration gas is subjected to regen-
erative oxidation, the lower the concentration, the higher the
required temperature [26]. In order to oxidize the gas with a

concentration of 0.8% to 1.5%, the combustor temperature
should not be lower than 800°C [27]. +e combustor is
improved on the basis of Song Zhengchang’s [28] design,
with the addition of thermal storage ceramics. +e mullite
ceramics are preheated by electric heating and connected to
a more modern monitoring system.

In the combustor cavity, high-temperature resistant
tetragonal corundum mullite is used as the thermal storage
ceramic. +e monolithic ceramic diagram is shown in
Figure 3, and the monolithic ceramic parameters are shown
in Table 1. +e honeycomb ceramic is fixed in the inner
cylinder by refractory cement, and the gap between the
ceramic and the refractory brick is filled with refractory
cement to ensure that the gas in the combustor can only pass
through the ceramic hole.

+e inner cylinder is made of high-temperature resistant
alloy steel 1Cr18Ni25Si, in which the long-term heat re-
sistance temperature can reach above 1200°C.+e insulation
barrier is constructed from ceramic fiberboard and high-
aluminum ceramic fiber material with a design thickness of
350mm. +e outermost layer is composed of steel, which
can ensure that the surface temperature of the equipment is
less than 50°C. +e specific parameters are shown in Table 2.
An electric heater is arranged in the inner cylinder wall
composed of refractory bricks for heating ceramics. Seven
temperature sensors are arranged on the left side of the
combustor, while two pressure sensor interfaces are
arranged on the right side. +e temperature and pressure
signals are processed by the data collector and displayed on
the computer of the remote console.

2.2. Inlet/Exhaust System. +e air inlet/exhaust system
consists of a gas cylinder, high-precision gas flow controller,
flame arrester, valves, and other auxiliary equipment, as
shown in Figure 1. +e gas cylinder provides the gas source
and original power for system. A high-precision gas flow
controller is used to monitor and control the gas flow. +e
flame arrester is installed at the front of the combustor to
prevent the flame from passing back after the gas explodes in
the combustor.Water-cooled sections are set at the front and
rear ends of the combustor to prevent high temperatures
from being transmitted to the system and damage the front
and rear instruments. Remotely controllable solenoid valves,
safety valves, and flow controllers ensure the safety of the
system.

2.3. Monitoring System. Due to the high test temperature,
there is a risk of explosion. To ensure the safety of test
operators, this test uses a monitoring system to achieve
remote operation and data recording. +e monitoring
system mainly includes components such as a camera, PID
control system, high-speed data acquisition card, and gas
analyzer. +e main function is to control the solenoid valve
switch, control the flow setting of the high-precision flow
controller, and record the test phenomenon and test tem-
perature, pressure, and other data.
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Figure 2: Combustor physical and structural diagram.
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Figure 3: +ermal storage ceramic diagram. (a) Monolithic ceramics. (b) Section diagram of monolithic ceramics.
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Figure 1: Regenerative oxidation equipment diagram.
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3. Testing of Gas Regenerative
Oxidation Equipment

3.1. 3eoretical Analysis of Combustor Feasibility. As the
main site of low-concentration gas oxidation reaction, the
combustor is the key part of the equipment. +erefore, it is
necessary to analyze the length of the honeycomb ceramics
in the combustor and the temperature in the combustor
chamber to ensure that a fixed volume of gas reaches the
oxidation temperature after entering.

(1) Determine the length of honeycomb ceramics. +e
combustor relies on high-temperature ceramics to
heat methane for high-temperature heat storage.
Assuming the target temperature is 1100°C, the
length of the ceramic segment is calculated as
follows:
+e natural convection heat transfer coefficient of air
is 5–25W/m2K, and its forced convection heat
transfer coefficient is 20–100W/m2K. Assume air
convective heat transfer coefficient and ceramic
preheating temperature are h� 20W/m2K
andt0 �1100°C, respectively. In the following equa-
tions, S, c, and qm represent the cross-sectional flow
area of ceramic, the average specific heat of air, and
air mass flow rate, respectively. A calculus method is
employed to estimate the length of the required
thermal storage ceramics L [27].
Taking a microelement dx along the ceramic radial,
the temperature rises from t to t’ (see Figure 4); then:

Ceramic heat transfer: Q � hA t0 − t( 

� hSdx t0 − t( ,

(1)

Gas heat absorption: Qabsorption � cqmdt, (2)

∵Q � Qabsorption, (3)

∴ hSdx t0 − t(  � cqmdt, (4)

∴ hSdx �
cqmdt

1100 − t
. (5)

With integration on both sides of the equation,


L

0
hSdx � 

1000

0

cqmdt

1100 − t
,

∴ hSL � cqm ln(1100 − t)|
0
1000.

(6)

+e formula calculated by substituting the data is as
follows:

L �
cqm

hS
ln

1100
100

�
1.074 × 0.035 × ln 11
20 × 0.15 × 0.15 × 0.65

� 0.3004m.

(7)

It can be seen from the above calculation process that
the thermal storage ceramic with a length of 0.3
meters can heat the gas temperature to a preset
temperature of 1100°C. +erefore, placing two pieces
of ceramic with a length of 0.3 meters in the com-
bustor can theoretically heat the combustor to
1000°C.

(2) Determine the temperature in the combustor cavity
after the mixed gas. After 1 L, gas with low con-
centration at 20°C enters the high-temperature field
(the preheating temperature is 1100°C); whether the
oxidation temperature can be reached in a very short
time is related to the smooth operation of the high-
temperature regenerative oxidation equipment with
low-concentration gas. Now the theoretical analysis
is carried out to determine whether the target
temperature can be reached.

Table 1: Monolithic ceramic parameters.

Dimension (length, width, and
height) (m)

Single pore side length
(m)

Number of
pores Pore surface area (m2) Mass (kg)

0.15× 0.15× 0.3 e� 0.03 40× 40 5.8 5.71

Volume (m3) Single pore side
thickness (m) Porosity Specific surface area

(m2/m3)
Heating up to 1000°C required

energy (kJ)
0.00675 a� 0.00075 65％ 859 10352

Table 2: +e parameter table of the combustor.

Type Inner cylinder Outer cylinder
Diameter φ105 mm× 0.5 mm φ300m× 6 mm
Height 300mm 300mm
Material Alloy steel 1Cr18Ni25Si Stainless steel #304
Filling material Ceramic heat storage body Ceramic fiberboard and the high-aluminum ceramic fiber material
Filling height 120mm 300mm
Filling position 60mm from the bottom Inner cylinder peripheral
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+e first step is to determine the amount of residual air
matter in the combustor chamber. +e volume in the
chamber of the combustor is 8 L. It is assumed that the
pressure and volume do not change after the air is heated to
1000°C at 20°C. When low-concentration gas enters the
chamber, the amount of matter in the chamber will change,
and then the mass of matter remaining in the chamber can
be calculated as follows.

According to the ideal gas equation,

PV � nRT. (8)

Assuming no change in pressure and volume,

n1RT1 � n2RT2. (9)

+emolar mass of air is 29 g/mol. +e air density at 20°C
is 1.205 kg/m3, and 1.205 g/L is taken. +en n1, the quantity
of 8 L of air substance at 20°C, is

n1 �
ρv

MA

�
1.205 × 8 × 0.001 × 1000

29
� 0.3324mol. (10)

+erefore, the amount of residual air matter in the high-
temperature field is

n2 �
n1T1

T2
�
0.3324 × 293

1473
� 0.0661mol. (11)

When a high-temperature object emits heat to a low-
temperature object, the temperature of the high-temperature
object will decrease while the temperature of the low-
temperature object will increase. +is process must be
carried out until the temperature of the two objects is equal,
that is, until the two objects reach the thermal equilibrium
state. In the case of heat loss, the heat released by high-
temperature objects is equal to the heat absorbed by low-
temperature objects [29].

After entering the chamber, the low-concentration gas at
20°C will exchange heat with the high-temperature air in the
room until it reaches the state of thermal equilibrium. It is
assumed that, in this process, the heat released by the high-
temperature gas is equal to the heat absorbed by the low-
temperature gas. Suppose the thermal equilibrium tem-
perature after mixing two different temperatures of air is T
with an initial temperature of high-temperature air T2 of
1100°C and a mass ofMn2. +e initial temperature of low-
temperature air T1 is 20°C and a mass of Mn1, and the
equilibrium temperature after heat exchange can be calcu-
lated by the following calculation.

High-temperature gas emits heat:

Qemit � CMn2 T2 − T(  � Cn
2
remainingMA T2 − T( . (12)

Low-concentration gas absorption temperature is as
follows:

Qabsorption � CMn1 T − T1(  � Cn
1
initialMA T − T1( . (13)

By Qemits �Qabsorption, the mixing temperature can be
calculated.

n
2
remaining T2 − T(  � n

1
initial T − T1( ,

0.0661 ×(1100 − T) �
ρv

MA

(T − 20)

�
1.205 × 0.001 × 1000

29
×(T − 20).

(14)

T� 682.8°C.
+erefore, the equilibrium temperature reached by heat

exchange after gas with low concentration at 20°C enters the
high-temperature oxidation chamber is 682.8°C.

+e heating power of the combustor is 35 kW, and the
combustor is well sealed without heat loss. Assuming that
the time from gas entry to reaction is 30ms (intake 20ms,
reaction 10ms), the heat provided by the combustor through
the heating element for the gas can be calculated as follows.

+e total mass of the mixed gas is

Mtotal � n
2
remainingMA + n

1
initialMA

� 0.0661 × 29 + 1.205 × 0.001 × 1000 � 3.1219 g.

(15)

+e specific heat capacity of air is 1030 J/(kg·°C), and the
heat absorbed is

Qabsorption � Wt � 35 × 1000 × 30 × 0.001 � 1050 J. (16)

+e temperature increase after mixing is

Qabsorption � CMtotalΔT, (17)

ΔT �
Qabsorption

CMtotal

�
1050

1030 × 3.1219 × 0.001
� 326.5.

(18)

+erefore, the temperature will rise by 326.5°C after
heating through the heating element.

Since heat exchange and combustor heating are carried
out at the same time, it can be concluded that the tem-
perature of low-concentration gas after heat exchange and
heating element heating is Ttotal � 682.8 + 326.5�1009.3°C.
+erefore, the low-concentration gas at 20°C can be heated
up to 1000°C within 30ms after entering the combustor
chamber, and the equipment can perform high-temperature
regenerative oxidation of low-concentration gas.

Temperature t t’

X’
dxX

0
Distance x

Length L

Figure 4: Calculus schema.
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3.2. Experimental Design. In order to test whether the low-
concentration gas regenerative oxidation equipment has the
ability to quickly heat up to 1000°C, the regenerative oxi-
dation equipment heat storage capacity test was performed
after the first packaging.

In the preparation stage of the test, the tester shall ensure
that there are no inflammable and explosive articles around
the test system. +e pipelines, valves, and instruments were
examined to confirm the safety. In addition, airtightness
inspection should be performed. During the test phase, the
power supply and the monitoring system should be turned
on first to provide pure air to purge the test system. After five
minutes, the cooling water was turned on. +en the hon-
eycomb ceramic was preheated to 200°C, and the temper-
ature was set to the test temperature (the maximum
temperature is 1100°C). +e ceramic temperature should be
maintained for 10 minutes after reaching the set value.
Finally, the vacuum pump in the tester and the solenoid
valve linkage mode were turned on. In addition, the tester
recorded the test phenomenon of the soft seal end and
measured the exhaust gas composition. At the end of the test,
the equipment was turned off by following equipment in-
structions of the tester to ensure that the methane con-
centration in the surrounding air is less than 0.5%. +e
flowchart of the test operation is shown in Figure 5.

4. Discussion of Results

4.1. Preheating Process of the Combustor. After the com-
bustor is designed and packaged, it is necessary to conduct
warm-up debugging so that problems can be found and
corrected in time, to prevent problems caused by equipment
that is not properly designed, to avoid safety accidents, and
to ensure the availability and safety of the device. In the
preheating process of the combustor, the following three
issues were found and modified.

(1) +e heating rod overheated and fused. During the
preheating of the combustor, when the temperature
raised to 650°C, the system alarmed us promptly.
After stopping the preheating, the inspection found
that all three groups of heating rods were broken (see
Figure 6).
+e test uses 304 stainless steel (0Cr18Ni9), which
can withstand a high temperature of 800 °C but fuse
at 650 °C. +e dismantling analysis of the combustor
and the reasonable causes for the fracture are as-
sumed. When the electric heating rod is close to the
ceramic wall surface, the heat transfer efficiency is
low, which causes the local temperature of the
heating rod to be too high in a narrow space,
reaching the melting point of the heating rod and
causing the electric heating rod to melt.
According to the assumption that the heating rod is
fused, the combustor is improved. Continuously cut
small holes on the ceramic wall close to the heating
rod were performed to promote the diffusion of heat,

increase the space around the heater, and prevent the
heating rod from melting due to excessive concen-
tration of the temperature around the heater. At the
same time, the electric heating rod is replaced with
austenitic chromium-nickel stainless steel with a
melting point of 1470°C, which has better heat re-
sistance [30]. After heating and debugging, it was
determined that the problem of heating rod fusing
was solved.

(2) +e temperature of the honeycomb ceramics is not
uniform. +e test system uses high-temperature
electric heating rods to transfer heat to the honey-
comb ceramics. +e advantage of this type of electric
heating honeycomb ceramics is the high-tempera-
ture controllability. +e temperature during the test
can be controlled to 1°C above and below the set
temperature. After several preheating tests, it was
found that although the average temperature of the
ceramic can reach 1000°C, there are several cases
where the temperature distribution of the honey-
comb ceramic is uneven in the horizontal and ver-
tical directions (see Figure 7). By dismantling the
furnace and checking the heating of the ceramic, it
was found that the side of the ceramic was sintered,
and there were not many ceramic holes with obvious
heating marks on the inner wall of the ceramic.
+is is because the heat is transferred to the ceramic
interior layer by layer through the ceramic sidewall,
and the porous ceramic thin-wall structure signifi-
cantly obstructs the heat transfer, resulting in the
difficulty of ceramic interior temperature rise [31].
+erefore, on the basis of the original approach, the
equipment increases the way of hot air sweeping to
heat the ceramics so as to ensure the uniformity of
the internal temperature of heat-storage honeycomb
ceramics. After the improvement, it was found that
the internal heating of ceramics was basically uni-
form through furnace removal inspection.

(3) Poor Sealing. +e tightness of the combustor will
affect the stability and uniformity of the chamber
temperature. +e chamber of the combustor is made
of refractory brick, and the brick joints are sealed
with imported fireproof cement. During the test, the
local temperature of the firebrick is usually above
1000°C, and the frequent heating and cooling op-
eration make the fireproof cement easy to dry and
crack, leading to the complete failure of the inner
cavity of the combustor to meet the test sealing
requirements.
In order to solve the problem of poor sealing per-
formance of the inner cavity of the combustor, the
inner cavity of the combustor is changed into a steel
tube, which is easier to be sealed. At the same time,
all bolts, steel plate connections, and sensor con-
nections of the combustion chamber should be
sealed with glass glue. +e interface of the heating
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rod should be covered and sealed with a sealing cover
at the bottom, which can prevent the steel from
transferring heat to the air.

4.2. Temperature Rise Test of Heat Storage Oxidation
Equipment. According to the above heating test step, the
heating test was performed to obtain the heat storage ca-
pacity evaluation data of four groups of low-concentration
gas high-temperature regenerative equipment. +e results
are as follows.

Figure 8 shows the correlation diagrams of four sets of
test temperatures with target temperatures and the average
temperatures at 800°C, 900°C, 1000°C, and 1050°C. In Fig-
ure 8, Test, Set Temp, and Ave Temp represent four testing
groups, the target temperature, and the average temperature
of the four sets of temperatures, respectively. It can be seen
that the average temperature obtained in the experiment is
basically consistent with the target temperature. +e devi-
ation was only 6% when the target temperature was 800°C,
which is within 1% and meets the experimental require-
ments.+erefore, it can be concluded that the combustor has

Figure 6: Fusing diagram of the heating rod.
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Figure 5: Operation steps of temperature rise test diagram.
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optimal heat storage capacity and can provide equipment
support for low-concentration gas regenerative oxidation. In
addition, the experimental data varied from 650°C to 1200°C
and concentrated in the range of 800°C to 1100°C, which can
provide heat storage performance and ensure safety.

Based on Figure 8, the relationship between average
temperature and heating time is further analyzed. It can be
seen from Figure 9 that the heating time curve stays stable
first and then rises. It takes 23 hours for the temperature to
rise from room temperature to 800°C, but the time interval
from 800°C to 900°C is negligible. +is is because when the
system heats up from room temperature to 800°C, the whole
system needs to be heated, so the consumption time in-
creases. From 800°C to 900°C, the system can heat up rapidly
because it has already been heated. It takes 5 hours for the
combustor to heat up from 900°C to 1000°C. According to

the curve trend in the figure, it takes about 4–6 hours to heat
up from 1000°C to 1100°C.+is may be because the system is
in a transition period from the end of preheating to cyclic
stability when the oxidation of methane accompanies the
operation of the combustor. When the combustor is in
operation, the temperature of the boundary will continu-
ously rise. +erefore, the heat loss to the surrounding en-
vironment will increase, and the heat cannot be trapped in
the combustor chamber. At the same time, as the increase of
methane intake concentration will reduce the temperature in
the combustor chamber, if the intake concentration is
properly adjusted according to the real-time temperature
feedback from the monitoring system, the heating time can
be shortened [32–34].

Based on the above results, it can be seen that the low-
concentration gas heat storage high-temperature oxidation
equipment can better meet the requirements; that is, the
average temperature can reach the set temperature in a
relatively short time. In the meantime, the heating time will
be significantly reduced after the cycle is stable, and the
heating time will be stable for 4–6 hours when the tem-
perature interval is set at 1000°C.

4.3. Low-Concentration Gas Oxidation Pressure Test. +e air
and gas concentrations of 1.10%, 1.20%, 1.30%, 1.40%, and
1.50% were measured when the air flow velocity was set at
400 L/min and the inlet pressure at 100Kpa.

As can be seen from Figure 10, when the inlet pressure
and outlet pressure are unchanged, the pressure change
curves of inlet air and inlet gas are basically the same without
significant difference. +e peak value of the air pressure
curve is due to the rapid expansion of the air after the
restoration of ceramic temperature. However, with the in-
crease of the amount of air entering, the expansion range is
small, and the inlet and outlet pressure then return to
normal. +e curves of gas pressure at different concentra-
tions are very similar. As the gas enters the high-temperature

Figure 7: Effect picture of ceramics after heating.
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environment of the burner, it is rapidly oxidized to carbon
dioxide and water with releasing heat. Meanwhile, the gas
becomes larger in volume while absorbing heat. +e
resulting carbon dioxide, however, mixes with water vapor
and oxygen, which suppresses the pressure increase and
causes it eventually to return to normal. +e change range of
inlet and outlet pressure is small, indicating that no sudden
volume expansion and sharp pressure rise caused by oxi-
dation reaction occurred in the reactor.+erefore, compared
with the air, the gasmixing a small amount of carbon dioxide
and water vapor has no substantial effect on the reaction
process without a significant increase in pressure or an
explosion in the instantaneous pressure jump.

Figure 11 shows the pressure difference between inlet
and outlet. It can be seen that the pressure difference of air
was small, indicating that the expansion volume of air when
heated is small, and the explosion risk coefficient is low.
With the increase of gas concentration, the pressure dif-
ference increased almost as a function. When the gas
concentration was 1.5%, the pressure difference reached its
maximum value of 11Kpa, indicating that the trend of low-
concentration gas passing through the hot heat source is
close to the pressure peak. However, when the gas con-
centration increased from 1.1% to 1.5%, the pressure dif-
ference did not change significantly, indicating that there
was no sharp pressure increase. When using low-
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Figure 10: Experimental pressure detection charts (a), (b), (c), (d), (e), (f ), and (g) show the pressures of air (a) and gas concentrations of
1.10%, 1.20%, 1.30%, 1.40%, and 1.50%.
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concentration gas in the mine in the future, the gas con-
centration can be controlled below 1.5% by mixing air so as
to realize the safe and efficient utilization of low-concen-
tration gas.

5. Conclusion

In order to improve the efficiency and safety of low-con-
centration gas regenerative oxidation equipment, we design
and build a set of low-concentration gas high-temperature
regenerative equipment in this work. +e main conclusions
of the analysis and discussion on the high-temperature heat
storage capacity of the equipment are as follows:

(1) +e burner is demonstrated to be feasible from a
theoretical point of view.

(2) +e burner was improved in terms of the heating
mode and sealing, which can provide an oxidizing
environment of 1000°C for the oxidation of low-
concentration gas with an optimal heat storage
capacity.

(3) When the gas concentration is 1.1%–1.5%, the
pressure difference between the inlet and outlet is
small, and the thermal storage oxidation system
operates stably without an explosion caused by
volume expansion. +is result demonstrates that the
gas concentration of 1.1%-1.5% is within the safe
range, which provides guidance for low-concentra-
tion gas use.
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