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METAL-AIR FUEL BATTERY SYSTEM WITH FOLLOW-UP ADJUSTMENT OF 

LARGE-SIZED ANODE 

 

TECHNICAL FIELD 

[0001] The present disclosure relates to a technical field of a battery, and in particular to a 

metal-air fuel battery system with follow-up adjustment of a large-sized anode. 

 

BACKGROUND 

[0002] The metal-air fuel batteries have advantages of low costs, nontoxicity, non-pollution, a 

smooth discharge voltage, high safety, high specific energy and high specific power, and our 

country has rich metal resources, such as magnesium, aluminum, zinc, all of which can be used 

as anodes of the metal-air fuel batteries. Thus, the metal-air fuel batteries gradually become a 

new energy source with great development and application prospect. In recent years, with the 

developments and improvements of some theoretical processes, the metal-air fuel batteries have 

be widely used in the fields of energy storage, national defense, transportation equipment, and 

also have great development potential in some emerging energy industries. 

[0003] The existing metal-air fuel batteries mostly use metal plates as battery anodes, 

limitations in sizes of the metal plates cause frequent replacements of anodes, and it takes much 

time and energy to process metal ingots into metal plates. The defects of the metal plates can be 

remedied by using large-sized standard cubic metal ingots directly as metal battery anodes. 

However, currently many metal batteries still employ rigidly fixed battery cases. In this case, as 

the chemical reaction goes on, the volume of the metal ingot is gradually reduced in a case that 

the size of the battery case is unchanged, and thus the distance between the surface of the metal 

ingot and the inner wall of the battery case with the air electrode embedded is increased, which 

decreases significantly the rate of the electrochemical reaction, and thus cannot ensure the 

sustainability and stability of the electrochemical reaction, thereby seriously affecting the 

performance of the metal-air fuel battery. This is a large technical obstacle for the widespread 

application of large-sized metal-air fuel battery. 

 

SUMMARY 

[0004] The present disclosure intends to provide a metal-air fuel battery system with follow-up 

adjustment of a large-sized anode, so as to solve the problems existing in the prior art described 

above, and a real-time adjustment of a size can be achieved by a follow-up adjustment 

mechanism according to a size change of an ingot during a reaction process, so as to ensure the 
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sustainability and stability of an electrochemical reaction, thereby improving performance 

reliability of the metal-air fuel battery. 

[0005] To achieve the above intention, the present disclosure provides the following solutions:  

[0006] The present disclosure provides a metal-air fuel battery system with follow-up 

adjustment of a large-sized anode including a flexible case, a follow-up adjustment module and a 

drive mechanism. The flexible case, as an electrochemical reaction space, is configured to 

accommodate an electrolyte solution and a metal ingot therein, and have a flexible air electrode 

embedded in an inner wall of the flexible case. The follow-up adjustment module is configured 

to change a shape of the flexible case according to a size change of the metal ingot reduce the 

electrochemical reaction space. The drive mechanism is configured to control action of the 

follow-up adjustment module. According to the present disclosure, a large-sized standard cubic 

metal ingot is directly used as metal battery anode, the case is made of a flexible rubber material, 

thus with cooperation of the follow-up adjustment system, the shape of the case can be adjusted 

in real time according to the size of the ingot, so as to ensure the sustainability and stability of an 

electrochemical reaction process, thereby solving a technical problem that the performance of a 

large-sized metal battery gradually decreases as the reaction goes on, clearing a large technical 

obstacle for its application, and making the metal-air fuel battery fully exert a huge market 

application prospect and development potential. 

[0007] In an embodiment, the flexible case is a square roof-less case with rounded corners made 

by demolding flexible rubber material; the follow-up adjustment module is fixedly connected to 

four side walls of the flexible case, and configured to push walls of the flexible case to deform 

elastically under action of an external force so as to compress inwards; and an electrolyte 

solution circulation interface connecting an electrolyte solution circulation system is provided at 

a bottom corner of the flexible case, for discharging surplus electrolyte solution during 

deformation of the case and performing sedimentation and purification under certain conditions. 

[0008] In an embodiment, the follow-up adjustment module includes four rigid supporting rods 

fixedly inserted into vertical through holes provided in centers of the four side walls of the 

flexible case; a sliding block is fixedly connected at a bottom of each rigid supporting rod, and a 

threaded through hole is provided at a side of each sliding block, and a lead screw arranged 

horizontally is in thread connection with the threaded through hole, and an end of the lead screw 

is in transmission connection with the drive mechanism, where the rigid supporting rods act as a 

direct force-applying component for the deformation of the case, the four rigid supporting rods 

can move toward the center under the action of the lead screw, thereby pushing the walls of the 

case to elastically deform and compress inwards. The drive mechanism of the rigid supporting 
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rods is not specifically limited, and may also adopt other structures besides a screw-nut structure. 

For example, four telescopic cylinders or hydraulic cylinders may be provided, which can also 

drive four rigid supporting rods to move horizontally, thereby realizing the compression of the 

side walls of the case. 

[0009] In an embodiment, a fixing bracket is provided above the flexible case, a camera is 

movably mounted on the fixing bracket, a controller is connected to the camera and electrically 

connected to the drive mechanism, and the metal ingot is fixed to a lower end of the fixing 

bracket through a bolt. 

[0010] In an embodiment, a sliding groove is provided at each of four corners on a top of the 

flexible case, and four horizontal connecting rods, each located in the sliding groove, are fixedly 

connected to side walls of the fixing bracket. The sliding grooves serve as a supporting 

component for the metal ingot, camera and wires, and may constrain the wall sides of the case to 

be uniformly inwardly compressed. 

[0011] In an embodiment, the drive mechanism includes a drive motor, the drive motor is in 

transmission connection with a drive bevel gear through a coupling, a driven bevel gear arranged 

horizontally engages with the drive bevel gear, a disc-type bevel gear is coaxially provided 

above the driven bevel gear, a compression bevel gear is fixedly provided at an end of each rigid 

supporting rod, and four compression bevel gears are in transmission connection with the 

disc-type bevel gear respectively. 

[0012] In an embodiment, the metal-air fuel battery system with the large-sized anode of 

follow-up adjustment further includes a first bottom plate and a second bottom plate, a bottom of 

the first bottom plate is fixedly connected with the second bottom plate via a plurality of 

telescopic rod; a guide groove toward a center is provided on each of four side walls of the first 

bottom plate, and the four rigid supporting rods are disposed vertically and movably in four 

guide grooves respectively; a compression bevel gear outer bearing pedestal is fixedly provided 

below an outer side of the guide groove, and a compression bevel gear bearing connected with 

the compression bevel gear is mounted on the compression bevel gear outer bearing pedestal; a 

disc-type bevel gear bearing pedestal is mounted on an inner bottom of the first bottom plate, a 

driven bevel gear bearing pedestal coaxial with the disc-type bevel gear bearing pedestal is 

mounted on a top of the second bottom plate, the disc-type bevel gear bearing pedestal and the 

driven bevel gear bearing pedestal are configured to connect with a disc-type bevel gear shaft 

and a gear shaft of the driven bevel gear respectively; a drive bevel gear bearing pedestal is 

provided on a side of the driven bevel gear bearing pedestal, and a drive motor mounting 

through hole is provided on the second bottom plate outside the drive bevel gear bearing 
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pedestal. 

[0013] In an embodiment, a temperature sensor, a flow rate sensor and a viscosity sensor are 

embedded in the electrolyte solution circulation interface, and the temperature sensor, the flow 

rate sensor and the viscosity sensor are electrically connected to the controller, respectively. 

[0014] In an embodiment, the electrolyte solution circulation system includes a water tank and a 

sedimentation tank, the electrolytic solution circulation interface communicates with the water 

tank through a first water inlet pipe, the water tank communicates with the flexible case through 

a first water return pipe, the water tank communicates with a lower part of the sedimentation 

tank through a second water inlet pipe, the water tank communicates with an upper part of the 

sedimentation tank through a second water return pipe, each of the first water inlet pipe, the first 

water return pipe, the second water inlet pipe and the second water return pipe is provided with a 

water pump. 

[0015] The present disclosure achieves the following technical effects over the prior art: 

[0016] The present disclosure enables a direct use of the large-sized standard cubic metal ingot 

in a metal battery by means of a follow-up adjustment system, a distance between the battery 

anode, i.e. metal ingot, and the battery cathode, i.e. air electrode, can be maintained at a 

relatively constant value to ensure that the electrochemical reaction goes on continuously and 

steadily, so that the metal-air fuel battery is always in a high efficiency power generation 

operation. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] In order to more clearly illustrate embodiments of the present disclosure or technical 

solutions in the conventional technology, accompanying drawings used in the embodiments will 

now be described briefly. It is obvious that the drawings in the following description are only 

some embodiments of the present disclosure, and those skilled in the art can obtain other 

drawings from these drawings without involving any inventive effort. 

[0018] FIG. 1 is a schematic structural view of a flexible case according to the present 

disclosure; 

[0019] FIG. 2 is a schematic view of a follow-up adjustment module and a drive mechanism 

according to the present disclosure; 

[0020] FIG. 3 is a transmission diagram of the drive mechanism according to the present 

disclosure; 

[0021] FIG. 4 is a schematic structural view of a first bottom plate and a second bottom plate 

according to the present disclosure; 
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[0022] FIG. 5 is another perspective view of the first bottom plate and the second bottom plate 

according to the present disclosure; 

[0023] FIG. 6 is a schematic view showing an initial state of a whole structure of a metal-air 

fuel battery system with follow-up adjustment of a large-sized anode according to the present 

disclosure; 

[0024] FIG. 7 is a schematic view showing a layout of an electrolyte solution circulation system 

according to the present disclosure; and 

[0025] FIG. 8 is a schematic view showing a compression state of the whole structure of the 

metal-air fuel battery system with follow-up adjustment of the large-sized anode according to the 

present disclosure. 

[0026] Description of reference numerals: 

[0027] 1, flexible case; 2, sliding groove; 3, through hole; 4, electrolyte solution circulation 

interface; 5, rigid supporting rod; 6, lead screw; 7, compression bevel gear; 8, disc-type bevel 

gear; 9, drive motor; 10, coupling; 11, drive bevel gear; 12, driven bevel gear; 13, first bottom 

plate; 14, guide groove; 15, compression bevel gear outer bearing pedestal; 16, telescopic rod; 

17, driven bevel gear bearing pedestal; 18, disc-type bevel gear bearing pedestal; 19, drive bevel 

gear bearing pedestal; 20, drive motor mounting through hole; 21, second bottom plate; 22, 

water tank; 23, sedimentation tank; 24, metal ingot; 25, fixing bracket; 26, camera; and 27, water 

pump. 

 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0028] In the following, technical solutions in the embodiments of the present disclosure will be 

clearly and completely described with reference to the drawings in the embodiments of the 

present disclosure. Obviously, the described embodiments are only a part of the embodiments of 

the present disclosure, but not all the embodiments. Based on the embodiments of the present 

disclosure, all other embodiments obtained by a person of ordinary skill in the art without 

involving any inventive effort are within the scope of the present disclosure. 

[0029] The present disclosure intends to provide a metal-air fuel battery system with follow-up 

adjustment of a large-sized anode, so as to solve the problems existing in the prior art described 

above, and a real-time adjustment of a size can be achieved by a follow-up adjustment 

mechanism according to a size change of a metal ingot during a reaction process, so as to ensure 

the sustainability and stability of an electrochemical reaction, thereby improving performance 

reliability of the metal-air fuel battery. 

[0030] To further clarify the above objects, features and advantages of the present disclosure, a 
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more particular description of the disclosure will be rendered by reference to the accompanying 

drawings and specific embodiments thereof. 

[0031] Explanation of Terms: 

[0032]  A follow-up adjustment system, also called a servo system or tracking system, is a 

feedback adjustment system, an output of which changes with a certain accuracy as an input 

thereof varies randomly. A metal-air fuel battery, as a special class of fuel battery, uses metal as a 

fuel, and performs an oxidation-reduction reaction with oxygen in air to generate electric energy. 

An electrolyte solution is used as a medium in chemical batteries and electrolytic capacitors, and 

is a sodium chloride solution with a concentration of 10% in the present disclosure. A standard 

cubic metal ingot is a metal cube of 99.9% purity with a side length of 1m. 

[0033] Referring to Figs. 1, 2 and 6, the present disclosure provides a metal-air fuel battery 

system with follow-up adjustment of a large-sized anode, which includes a flexible case 1. The 

flexible case 1 is made of rubber material, and configured to accommodate an electrolyte 

solution and a metal ingot 24 therein. In the present disclosure, a large-sized cubic metal ingot is 

used as an anode, and an interior of the flexible case 1 serves as an electrochemical reaction 

space, and a flexible air electrode is embedded in an inner wall of the flexible case 1 as a cathode; 

a follow-up adjustment module is connected to a side wall of the flexible case 1, which is 

capable of changing a shape of the flexible case 1 according to a size change of the metal ingot 

24 to reduce the electrochemical reaction space; and a drive mechanism is configured to control 

action of the follow-up adjustment module. According to the present disclosure, a large-sized 

standard cubic metal ingot is directly used as the metal battery anode, the case of the large-sized 

standard cubic metal ingot is made of flexible rubber material, and thus with cooperation of the 

follow-up adjustment system, the shape of the case can be adjusted in real time according to the 

size of the ingot, so as to ensure the sustainability and stability of an electrochemical reaction 

process, and solve a technical problem that the performance of a large-sized metal battery 

gradually decreases as the reaction goes on. 

[0034] Specifically, the flexible case 1, as a core component of the whole device, is a square 

roof-less case with rounded corners made by demolding flexible rubber material , and the 

follow-up adjustment mechanism makes it possible to change the shape of the case in real time 

with the change of the size of the metal ingot, so as to ensure the sustainability and stability of 

the reaction process; an electrolyte solution circulation interface 4 connecting an electrolyte 

solution circulation system is provided at a bottom corner of the flexible case 1, for discharging 

surplus electrolyte solution during deformation of the case and performing sedimentation and 

purification under certain conditions. As shown in FIG. 7, the electrolyte solution circulation 
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system includes a water tank 22 and a sedimentation tank 23, the electrolytic solution circulation 

interface 4 communicates with the water tank 22 through a first water inlet pipe, the water tank 

22 communicates with the flexible case 1 through a first water return pipe, the water tank 22 

communicates with a lower part of the sedimentation tank 23 through a second water inlet pipe, 

the water tank 22 communicates with an upper part of the sedimentation tank 23 through a 

second water return pipe; each of the first water inlet pipe, the first water return pipe, the second 

water inlet pipe and the second water return pipe is provided with a water pump 27, the 

electrolytic solution circulation interface 4 connects the reaction tank to the circulation system; 

the water tank serves as a temporary storage space for the electrolyte solution, and at the same 

time performs the sedimentation and purification of the electrolyte solution when certain 

conditions are met, ensuring that the electrochemical reaction is efficiently and stably carried out. 

The follow-up adjustment module includes four rigid supporting rods 5 fixedly inserted into 

vertical through holes 3 provided in inner centers of the four side walls of the flexible case 1; a 

sliding block is fixedly connected at a bottom of each rigid supporting rod 5, and an axial 

threaded through hole along a direction of a lead screw 6 is provided at a side of each sliding 

block, and the lead screw 6 arranged horizontally is in thread connection with the threaded 

through hole, thereby converting a rotational movement of the lead screw 6 into a translational 

movement of the rigid supporting rod 5, and an end of the lead screw 6 is in transmission 

connection with the drive mechanism. The drive mechanism includes a drive motor 9, the drive 

motor 9 is in transmission connection with a drive bevel gear 11 through a coupling 10, a driven 

bevel gear 12 arranged horizontally engages with the drive bevel gear 11, a disc-type bevel gear 

8 is coaxially provided above the driven bevel gear 12, a compression bevel gear 7 is fixedly 

provided at an end of each rigid supporting rod 5, four compression bevel gears 7 are in 

transmission connection with the disc-type bevel gear 8 respectively. The rigid supporting rods 5 

act as a direct force-applying component for the deformation of the case, and the drive 

mechanism can drive the lead screw 6 to rotate, which causes the sliding block be in thread 

connection with the lead screw 6 to move horizontally along the lead screw 6, so that the four 

rigid supporting rods 5 can move toward the center under the action of the lead screw 6, thereby 

pushing the walls of the case to elastically deform and compress inwards. 

[0035] In order to make the transmission mechanism more stable and reliable, in the present 

disclosure, a first bottom plate 13 and a second bottom plate 21 are uniquely designed. As shown 

in Figs. 4 and 5, a bottom of the first bottom plate 13 is fixedly connected with the second 

bottom plate 21 via a plurality of telescopic rods 16; a guide groove 14 toward a center direction 

is provided on each of four side walls of the first bottom plate 13, and the four rigid supporting 
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rods 5 are disposed vertically and movably in four guide grooves 14 respectively; a compression 

bevel gear outer bearing pedestal 15 is fixedly provided below an outer side of the guide groove 

14, and a compression bevel gear bearing connected with the compression bevel gear is mounted 

on the compression bevel gear outer bearing pedestal 15; a disc-type bevel gear bearing pedestal 

18 is mounted on an inner bottom of the first bottom plate 13, a driven bevel gear bearing 

pedestal 17 coaxial with the disc-type bevel gear bearing pedestal 18 is mounted on a top of the 

second bottom plate 21, the disc-type bevel gear bearing pedestal 18 and the driven bevel gear 

bearing pedestal 17 are configured to connect with a disc-type bevel gear shaft and a gear shaft 

of the driven bevel gear; a drive bevel gear bearing pedestal 19 is provided on a side of the 

driven bevel gear bearing pedestal 17, and a drive motor mounting through hole 20 is provided 

on the second bottom plate 21 outside the drive bevel gear bearing pedestal 19. The drive motor 

mounting through hole 20 is connected with the drive motor 9 through a bolt, so that each bevel 

gear structure and the drive motor 9 can be mounted at corresponding positions on the bottom 

plates. The first bottom plate 13 is placed under the flexible case 1, the bottom surface of the 

flexible case 1 is supported by the first bottom plate 13, preventing the bottom surface of the 

case from bulging downward during deformation. The rigid supporting rod 5 passing through the 

rubber case passes through the guide groove 14 to engage with the lead screw 6, and the guide 

groove 14 is used to guide the translational movement of the rigid supporting rod 5, making the 

supporting rod to move only along a direction of the groove. The telescopic rods 16 are used to 

adjust a spacing distance between the two bottom plates, facilitating the assembly of the drive 

mechanism. 

[0036] With reference to Fig. 3, the transmission calculation of the drive mechanism is 

described as follows: 

[0037] Given that a rotational speed of the drive motor is n0, a rotational speed of the drive 

bevel gear n1 is equal to n0 as the drive bevel gear is connected with a shaft of the drive motor 

through the coupling; a gear ratio of the drive bevel gear to the driven bevel gear is i1, then a 

rotational speed of the driven bevel gear n2 meets the following formula:  

2 1 1n i n  . 

[0038] The driven bevel gear and the disc-type bevel gear are coaxially fixed, thus a rotational 

speed of the disc-type bevel gear n3 is equal to n2, a gear ratio of the disc-type bevel gear to the 

four compression bevel gears is i2, then a rotational speed of the compression bevel gears n4 

meets the following formula: 

4 3 2n n i  . 
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[0039] The compression bevel gear is fixed to the lead screw, and thus a rotational speed of the 

lead screw n5 is equal to n4. Given that a lead of the lead screw is d, a speed of linear movement 

of the nut, i.e. a speed of horizontal movement of the supporting rod v, is: 

5v n d  . 

[0040] Integrating the above formulas, the relationship between the horizontal movement speed 

v of the supporting rod and the rotational speed of the motor n0 is as follows: 

1 2 0v i i d n    . 

[0041] In an embodiment, a sliding groove 2 is provided at each of four corners on a top of the 

flexible case 1, a fixing bracket 25 is provided above the flexible case 1, a camera 26 is movably 

mounted on the fixing bracket 25, and a controller is connected to the camera 26 and electrically 

connected to the drive mechanism; a temperature sensor, a flow rate sensor and a viscosity 

sensor are embedded in the electrolyte solution circulation interface 4, and the temperature 

sensor, the flow rate sensor and the viscosity sensor are electrically connected to the controller, 

respectively, and the controller adopts an existing microcontroller unit MCU. The metal ingot 24 

is fixed to a lower end of the fixing bracket 25 through a bolt, four horizontal connecting rods, 

each located in the sliding groove 2, are fixedly connected to side walls of the fixing bracket 25. 

The fixing bracket 25 has wires embedded therein to connect the air electrode embedded in the 

wall of the flexible case 1 and the metal ingot, thereby conducting the electric circuit. The 

camera 26 can rotate 360 degrees around the mounting rod of the fixing bracket 25 to acquire 

image information for determining the reaction state of the metal ingot 24 and the spacing 

distance between the metal ingot and the case. 

[0042] The basic control principle of the present disclosure is as follows: information such as 

the electrolyte solution temperature, flow rate, viscosity, and rotational speed of the motor 

collected by the sensors, and the spacing distance data between the metal ingot and the wall 

collected by the camera are input to the controller MCU, the MCU processes these data, for 

example, the MCU compares the current spacing distance with a pre-set desired value, and sends 

command information to the drive motor and the water pump according to its built-in algorithm; 

the drive motor adjusts the working state after receiving the commands, the transmission 

mechanism connected thereto transmits and converts the rotation of the drive motor into the 

movements of the rigid supporting rods 5 to change the shape of the flexible case 1, so as to 

realize follow-up adjustment of the size of the flexible case 1. Meanwhile, if the flexible case 1 

is compressed, the MCU controls the water pump 27 between the reaction tank inside the 

flexible case 1 and the water tank 22 to draw the surplus electrolyte solution inside the flexible 
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tank 1 to the circulation water tank; if the shape of the flexible case 1 is restored, the water pump 

27 re-pumps the electrolyte solution in the water tank 22 into the flexible case 1. When the MCU 

receives viscosity data from the viscosity sensor that exceeds a certain threshold, the MCU 

commands the water pump 27 between the water tank and the sedimentation tank 23 to pump the 

metal hydroxide suspension in the water tank 22 into the sedimentation tank 23 for 

sedimentation, and then the supernatant is returned to the water tank 22 as a storage solution for 

the reaction tank in the flexible case 1. 

 

[0043] Embodiment One 

[0044] In this embodiment, taking magnesium metal as a specific example, in an initial state, 

i.e., when the electrochemical reaction has not started, the flexible case 1 without any elastic 

deformation has a maximum inner space, and can accommodate a standard-sized cubic 

magnesium ingot with a maximum size of 1 m × 1 m × 1 m; the flexible case 1 is placed on the 

bottom plates, before the operation of the magnesium battery, the drive mechanism, the bottom 

plate, the flexible case 1 and the attachments are firstly connected, and then the standard cubic 

magnesium ingot is fixed to the fixing bracket through a bolt. The fixing bracket is mounted at 

the top end of the flexible case 1, and with the cooperation of the sliding grooves at the four 

corners, suspends the magnesium ingot inside the flexible case 1 is fitted through the sliding 

grooves, thereby keeping four sides of the magnesium ingot in parallel with the wall sides of the 

flexible case 1. The signal interfaces of the camera and the sensors are connected to the 

controller MCU by wires, and then the prepared sodium chloride solution of 10% concentration 

is pumped into the flexible case 1 through the electrolyte solution circulation interface 4 by a 

water pump until the whole magnesium ingot 24 is submerged, then the electrochemical reaction 

starts, and the magnesium battery starts to continuously generate electricity. 

[0045] After the magnesium ingot 24 has reacted for a certain initial period, the camera 26 

starts rotating to capture image information, the controller MCU obtains and analyses real-time 

distance data between the edge of the magnesium ingot 24 and the wall of the case, and sends a 

start command to the drive motor to make it rotate forward when the minimum spacing distance 

value minL  is greater than 20 mm, and then the drive mechanism pushes the walls of the flexible 

case 1 to compress. The drive motor 9 is provided with a rotation speed sensor connected to the 

controller to control the rotational speed. When minL  is less than or equal to 10 mm, the 

controller MCU sends a suppression signal to make the drive motor 9 reverse and push the walls 

of the flexible case 1 to expand. When the viscosity value output by the viscosity sensor exceeds 

the pre-set threshold, the MCU commands the water pump 27 between the water tank 22 and the 
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sedimentation tank 23 to pump the suspension liquid in the water tank 22 into the sedimentation 

tank 23 for sedimentation, the sediment is drawn out from the bottom, and the supernatant is 

returned to the water tank 22. 

[0046] As shown in Fig. 8, the follow-up adjustment system enables the direct use of the 

large-sized standard cubic magnesium ingot in the magnesium air fuel battery, the distance 

between the battery anode, i.e. magnesium ingot, and the battery cathode, i.e. air electrode, can 

be maintained at the relatively constant value to ensure that the electrochemical reaction goes on 

continuously and steadily, so that the magnesium air fuel battery is always in a high efficiency 

power generation operation. 

[0047] It should be noted that, in the description of the present disclosure, orientation or 

position relationships indicated by terms such as “center”, “top”, “bottom”, “left”, “right”, 

“vertical”, “horizontal”, “inner”, “outer”, are based on the orientation or position relationships 

shown in the accompanying drawings, which is only for the convenience of describing the 

present disclosure and simplifying the description, rather than indicating or implying that the 

indicated device or element must be in a particular orientation, be constructed and operated in a 

particular orientation, and thus should not be construed to limit the present disclosure. In 

addition, the terms “first” and “second” are only used for descriptive purposes, and cannot be 

construed as indicating or implying relative importance. 

[0048] The principles and implementation of the present disclosure have been described herein 

with specific examples, and the above embodiments are presented to aid in the understanding of 

the methods and core concepts of the present disclosure; meanwhile, those skilled in the art may 

make some changes in both the detailed description and an application scope according to the 

teachings of this disclosure. In conclusion, the contents of the description should not be 

construed as limiting the disclosure. 
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WHAT IS CLAIMED IS: 

 

1. A metal-air fuel battery system with follow-up adjustment of a large-sized anode, 

comprising: a flexible case, a follow-up adjustment module and a drive mechanism; wherein  

the flexible case, as an electrochemical reaction space, is configured to accommodate an 

electrolyte solution and a metal ingot therein, and have a flexible air electrode embedded in an 

inner wall of the flexible case; 

the follow-up adjustment module is configured to change a shape of the flexible case 

according to a size change of the metal ingot to reduce the electrochemical reaction space; and 

the drive mechanism is configured to control action of the follow-up adjustment module. 

 

2. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 1, wherein the flexible case is a square roof-less case with rounded corners 

made by demolding flexible rubber material; the follow-up adjustment module is fixedly 

connected to four side walls of the flexible case, and configured to push walls of the flexible 

case to deform elastically under action of an external force so as to compress inwards; and an 

electrolyte solution circulation interface connecting an electrolyte solution circulation system is 

provided at a bottom corner of the flexible case. 

 

3. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 2, wherein the follow-up adjustment module comprises four rigid supporting 

rods fixedly inserted into vertical through holes provided in centers of the four side walls of the 

flexible case; a sliding block is fixedly connected at a bottom of each rigid supporting rod, and a 

threaded through hole is provided at a side of each sliding block, and a lead screw arranged 

horizontally is in thread connection with the threaded through hole, and an end of the lead screw 

is in transmission connection with the drive mechanism. 

 

4. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 2, wherein a fixing bracket is provided above the flexible case, a camera is 

movably mounted on the fixing bracket, and a controller is connected to the camera, and 

electrically connected to the drive mechanism. 
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5. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 4, wherein a sliding groove is provided at each of four corners on a top of the 

flexible case, and four horizontal connecting rods, each located in the sliding groove, are fixedly 

connected to side walls of the fixing bracket. 

 

6. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 3, wherein the drive mechanism comprises a drive motor, the drive motor is 

in transmission connection with a drive bevel gear through a coupling, a driven bevel gear 

arranged horizontally engages with the drive bevel gear, a disc-type bevel gear is coaxially 

provided above the driven bevel gear, a compression bevel gear is fixedly provided at an end of 

each rigid supporting rod, and four compression bevel gears are in transmission connection with 

the disc-type bevel gear respectively. 

 

7. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 6, further comprising a first bottom plate and a second bottom plate, a bottom 

of the first bottom plate is fixedly connected with the second bottom plate via a plurality of 

telescopic rods; a guide groove toward a center is provided on each of four side walls of the first 

bottom plate, and the four rigid supporting rods are disposed vertically and movably in four 

guide grooves respectively; a compression bevel gear outer bearing pedestal is fixedly provided 

below an outer side of the guide groove, and a compression bevel gear bearing connected with 

the compression bevel gear is mounted on the compression bevel gear outer bearing pedestal; a 

disc-type bevel gear bearing pedestal is mounted on an inner bottom of the first bottom plate, a 

driven bevel gear bearing pedestal coaxial with the disc-type bevel gear bearing pedestal is 

mounted on a top of the second bottom plate, the disc-type bevel gear bearing pedestal and the 

driven bevel gear bearing pedestal are configured to connect with a disc-type bevel gear shaft 

and a gear shaft of the driven bevel gear respectively; a drive bevel gear bearing pedestal is 

provided on a side of the driven bevel gear bearing pedestal, and a drive motor mounting 

through hole is provided on the second bottom plate outside the drive bevel gear bearing 

pedestal. 

 

8. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 4, wherein a temperature sensor, a flow rate sensor and a viscosity sensor are 

embedded in the electrolyte solution circulation interface, and the temperature sensor, the flow 
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rate sensor and the viscosity sensor are electrically connected to the controller, respectively. 

 

9. The metal-air fuel battery system with follow-up adjustment of the large-sized anode 

according to claim 8, wherein the electrolyte solution circulation system comprises a water tank 

and a sedimentation tank, the electrolytic solution circulation interface communicates with the 

water tank through a first water inlet pipe, the water tank communicates with the flexible case 

through a first water return pipe, the water tank communicates with a lower part of the 

sedimentation tank through a second water inlet pipe, the water tank communicates with an 

upper part of the sedimentation tank through a second water return pipe; and each of the first 

water inlet pipe, the first water return pipe, the second water inlet pipe and the second water 

return pipe is provided with a water pump.


