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Description

TECHNICAL FIELD

[0001] The present invention belongs to the field of
control of gas in mines, and particularly relates to a novel
process for controlling gas in an abandoned mine.

BACKGROUND OF THE PRESENT INVENTION

[0002] Gas in abandoned mines means methane,
which is in an adsorbed or free state, residual in remain-
ing coal seams, surrounding rocks and downhole con-
fined spaces in mines that are closed according to rele-
vant provisions of the state due to the depletion of coal
resources or other reasons such as inconformity to re-
quirements and policies on safe production. The utiliza-
tion of gas in abandoned mines means that gas is ex-
tracted and utilized by the existing gas pumping system
on the ground, by taking certain blocking measures, be-
fore the mines are closed. In China, no successful expe-
rience and projects can be found in the field of control of
abandoned mines, in spite of some theoretical studies.
Although the pumping of gas by ground drilling has al-
ready been done in some mines, the real comprehensive
control and utilization of gas in abandoned mines is blank
yet. With the development of structural reform of the coal
industry and elimination of backward production capacity
in China, the number of the closed mines is increasing
year by year. The hazards of gas escape, mine collapse,
contamination of dirt and accumulated downhole water
in abandoned mines are increasingly obvious. The eco-
logical environment will be seriously threatened without
scientific control. Meanwhile, these closed mines are rich
in gas. It was reported that there may be a trillion cubic
feet of gas resources in these abandoned mines in China.
The popularization and industrial application of the proc-
ess of the present invention all over the country will fa-
cilitate the development and utilization of unconventional
natural gas resources during the China’s "13th Five-Year
Plan", and also the transformation of coal enterprises,
the creation of new jobs and the reuse of abandoned
resources, and more importantly, will solve the safety
and environmental protection problems of abandoned
mines and protect the ecological environment. It is of
great social significance. A PCT application No. WO
2016/019427 discloses a well system comprising at least
one gas well extending from a ground surface into the
ground, a water production well extending from a surface
into the ground and a water drainage well fluidly connect-
ing the at least one gas well to the water production well.
Whereas, a CN application No. 104196558A discloses
a fast and safe gas emission method of a coal mine closed
roadway. When a roadway building of a coal mine is
closed and sealed, a gas drainage pipe for the gas emis-
sion and an air inlet pipe are reserved on a closed wall.
The air inlet pipe is connected into the closed roadway
and is hung and fixed through hanging hooks, the air inlet

pipe is built and grounded in the closed roadway, the
situation that gas accumulated in the closed roadway is
denoted by discharge sparks generated by static elec-
tricity on the air inlet pipe after the roadway is closed is
avoided, and the head-on distance between of a pipe
opening, on one side of the closed roadway, of the air
inlet pipe and the closed roadway is smaller than the
effective range of input air flow of the air inlet pipe and
is generally smaller than 5 m. When the closed roadway
is unsealed, the high-concentration gas accumulated in
the closed roadway is replaced with fresh air flow in ad-
vance and is pumped out by connecting the gas drainage
pipe and a coal mine extraction system. While, a GB ap-
plication No. 2278379A discloses a mine pollution control
unit for assisting the environment after mine closure has
means for data collection and means for extracting pol-
lutant, gas and water. The unit may be used to control
water pressure in the mine and to inject water or bacte-
ria/chemicals, the latter assisting pollution separation.

SUMMARY OF THE PRESENT INVENTION

[0003] In view of existing shortcomings in controlling
downhole gas in abandoned mines, an objective of the
present invention is to provide a novel process for con-
trolling downhole gas in abandoned mines, by blocking
downhole drifts in an abandoned mine, forming holes,
connecting and reconstructing the gas pumping pipe sys-
tem, reconstructing the water drainage system, pumping
downhole gas by a pumping device on the ground, in
order to achieve the purposes of comprehensive control
and utilization of gas in an abandoned mine.
[0004] For this purpose, the technical solution compris-
es the following steps.

1) Before closing an abandoned mine, branched
drifts with high downhole gas overflow are blocked
at their joints with a main drift by squared stone walls,
and pipes are embedded to extract gas and to pump
inflowing water:

a: Blockage of downhole drifts: before closing
an abandoned mine, at joints of branched down-
hole drifts in the mining area and goaf with a
main drift, an internal wall with a thickness of
0.8m to 1m and an external wall with a thickness
of 0.8m to 1m are built with squared stones, with
loess filled between the walls. During the whole
building process of the blocking walls, a pipe is
embedded to enable the interior of the drift to
communicate with the exterior. A removable en-
closure is formed outside the communication
pipe, so that a gas detector can be put into the
enclosed drifts for detection. If a drift with high
gas content is detected, this pipe is directly con-
nected to the downhole gas main pipe. Also, wa-
ter drainage holes are to be formed in lower por-
tions of the blocking walls, to drain inflowing wa-
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ter from the drifts. The existing gas pumping pipe
system is, after being reconstructed, kept in con-
nection to the pumping system on the ground,
to realize the pumping of downhole gas in the
abandoned mine.

b: Pumping of inflowing downhole water: nor-
mally, downhole water always inflows to the
goaf, and during the normal production of mines,
the pumping of inflowing downhole water is also
an important one of routine tasks in production
of mines. However, after a mine is shut down
and closed, if the inflowing downhole water is
not drained in time, the accumulated inflowing
downhole water will flood drifts in the goaf in the
mine. Consequently, there is no space for the
downhole gas to escape out, and as a result, it
is unable to extract and utilize the downhole gas.
In the present invention, after a mine is shut
down and closed, an inflowing downhole water
control and pumping system is redesigned, by
which, by operating on the ground, the inflowing
downhole water can be pumped to the ground
without any operator in the mine. In this way, a
space is reserved for the downhole gas to es-
cape out and the accumulation of water in the
mine is avoided. Meanwhile, the purpose of con-
trolling gas in abandoned mines is realized.

In the present invention, when building squared
stone blocking walls for drifts, an overflow tank with
a water seal is formed in the lower portion of the
internal squared stone wall. The inflowing water in
the drifts flows into the overflow tank and overflows
out of the blocking wall through the water seal when
the level of water reaches a certain height, while gas
of a high concentration accumulated within the
square stone walls will not flow out of the blocking
wall through the overflow tank. The inflowing water
overflown from the overflow tank with a water seal
flows into the drainage ditch for the main drift. A water
reservoir is formed somewhere lowest on the bottom
of the mine. The water reservoir is usually built with
squared stones, cement and sand. The volume of
the water reservoir depends upon the amount of the
inflowing water in the mine. The water in the drainage
ditch for the main drift flows into the water reservoir.
On the ground, by precisely positioning, a water
drainage wellbore is formed, which runs to the water
reservoir. On the ground, a water drainage pump
and a connection pipe are mounted in the wellbore
and the water drainage pump is put into about 2/3
of the depth of the water reservoir. When the level
of water in the water reservoir reaches the inlet of
the water drainage pump, the pump starts pumping
water, in order to pump water in the water reservoir
to the ground for reusing. In this way, the inflowing
downhole water can be pumped to the ground after

the mine is closed, to ensure an enough downhole
space to release the stored gas. The purposes of
comprehensive control and utilization of downhole
gas in abandoned mines are achieved.

2) The pipes embedded in the squared stone walls
are connected with a downhole gas pumping pipe to
form a downhole gas pumping pipe system, and then
the accumulated downhole gas in an abandoned
mine is pumped by the existing gas pumping system
device on the ground:
A firm steel-reinforced concrete cover plate, which
is bigger than the cross section of the wellbore, is
cast on the entrance of a vertical shaft. During the
casting, two steel pipes are embedded in the steel-
reinforced concrete cover plate. An end of the steel
pipe running into the inner side of the wellbore is
open, to communicate with the downhole space. A
blind flange is mounted on the outer side of the well-
bore, and connected by blots. For an inclined shaft
and an adit inclined shaft, a brick, stone or concrete
wall, which has a thickness of not less than 0.6m and
must be firm and reliable, should be built at 20m in-
side the entrance. Then, soil is filled up to the en-
trance. And then, another brick, stone or concrete
wall is built. After the mine is closed, the blind flange
outside the embedded pipe is removed, and a gas
detector or sampling device is put into the mine to
detect the concentration of gas in the mine. If gas in
the mine can be utilized, the pipe is connected to the
gas pumping pipe on the ground. In this way, the
pumping and utilization of accumulated downhole
gas is achieved after the mine is closed.

3) The blocked drift drainage water is communicated
with main drift drainage water, a water reservoir is
constructed somewhere low on the bottom of the
mine, a water drainage wellbore is formed from the
ground to the water reservoir, and a water drainage
pump and a water pipe are mounted to pump inflow-
ing downhole water to the ground, in order to achieve
normal pumping of inflowing downhole water after
the mine is closed; an inlet of the water drainage
pump is put into 2/3 of a depth of the water reservoir;
a water outlet for the branched drift is formed in a
lower side of the squared stone wall; the water outlet
is in form of an overflow water seal; a water tank is
constructed inside the branched drift close to the
squared stone wall; the inflowing water in the
branched drift flows into the water tank, when a level
of accumulated water reaches an overflow height,
the inflowing water flows out of the branched drift
from the water tank; while gas in the branched drift
will not escape from the water outlet; the inflowing
water over flown from each branched drift flows into
the water reservoir by a drainage ditch arranged in
the main drift.
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4) after finishing the above operations, for an adit
inclined shaft, an entrance of the adit inclined shaft
is closed by building internal and external walls with
squared stones, cement and sand, with loess and
clay filled between the walls, and steel pipes that run
into the mine are embedded in an upper portion of
the entrance of the adit inclined shaft; and for a ver-
tical shaft, the entire entrance of the vertical shaft is
blocked with steel-reinforced concrete cover plates,
and steel pipes are embedded in the center of the
steel-reinforced concrete cover plates to enable the
interior to communicate with the exterior; and the
connection with the existing gas pumping system de-
vice on the ground achieves the pumping, control
and utilization of gas in an abandoned mine.

5) The existing gas pumping system device on the
surface is connected with a downhole gas pumping
main pipe to pump gas, thereby achieving the pur-
poses of comprehensive control and utilization of
downhole gas in an abandoned mine.

[0005] The present invention has the following benefi-
cial effects. By compressive gas control measures, such
as blocking downhole drifts in an abandoned mines, re-
constructing the downhole gas pipe, reconstructing the
pumping of inflowing downhole water, and closing the
entrance of the abandoned mine, disasters caused by
the accumulation and escape of downhole gas in the
abandoned mine and the accumulation of downhole wa-
ter are avoided. Meanwhile, the gas in the abandoned
mine can be reused. Great economic, environmental and
social benefits can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 shows a downhole gas pipe system used in
the process of the present invention;

Fig. 2 is an inflowing downhole water drainage sys-
tem according to the present invention;

Fig. 3 is a schematic view of closing the entrance of
a vertical shaft in an abandoned mine, according to
the present invention; and

Fig. 4 is a schematic view of blocking an inclined
shaft in an abandoned mine, and a gas pumping
pipe, according to the present invention.

[0007] Reference numerals:
1: branched downhole drift #1; 2: branched downhole
drift #2; 3: branched downhole drift #3; 4: blocking wall
for the branched downhole drift; 5: embedded pipe; 6:
pipe flange; 7: downhole gas pumping main pipe; 8: main
downhole drift; 9: water outlet fora branched downhole

drift; 10: drainage ditch for the main downhole drift; 11:
downhole water reservoir; 12: water drainage pump; 13:
water drainage wellbore; 14: main entrance of the aban-
doned mine; 15:cover plate for blocking the entrance; 16:
reserved gas pumping pipe; 17: main inclined shaft in
the abandoned mine; 18: pipe embedded in the blocking
wall; 19: internal squared stone blocking wall; 20: loess
or sand filled section; 21: external squared stone blocking
wall; and 22: gas pumping main pipe on the ground.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0008] As shown in Fig. 1, a novel process for compre-
hensively controlling downhole gas in an abandoned
mine is provided. Before an abandoned mine is closed,
a blocking wall 4 is built, respectively, at a position about
8m from the adit entrance of the branched drifts #1, #2
and #3 in the downhole mining area and goaf in the aban-
doned mine. Specifically, at a position 8m from the en-
trance of a branched drift, a blocking wall having a thick-
ness of about 0.8m to 1m is built with squared stones,
cement and sand to block the branched drift, and an ex-
ternal blocking wall having a thickness of about 0.8m to
1m is built with squared stones, cement and sand, with
a layer of loess having a thickness of 5m filled between
the walls. During the whole building process of the block-
ing walls, one embedded pipe 5 that is DN100-DN200
thick is embedded in the blocking walls at a position
0.2-0.3m from the top of the adit. By this embedded pipe
5, the branched drifts are communicated with the main
drift 8. A pipe flange 6 is used outside the embedded pipe
to close it. If gas reaches a concentration that can be
utilized, the pipe can be directly connected to a downhole
gas pumping main pipe 7 by the flange, and then the
downhole gas is pumped and utilized by the existing gas
pumping device on the ground.
[0009] Referring to Fig. 2, a system for pumping inflow-
ing downhole water in an abandoned mine is shown. Be-
fore an abandoned mine is closed, when building block-
ing walls for the branched downhole drift #1, a water out-
let 9 for a branched downhole drift is formed in the lower
side of the blocking walls. The water outlet is in form of
an overflow water seal. A water tank, which is plastered
with cement mortar, is constructed inside the branched
drift close to the blocking walls. The volume of the water
tank depends upon the amount of inflowing water in the
branched drift. The inflowing water in the branched drift
flows into the water tank. When the level of the accumu-
lated water reaches the overflow height, water flows out
of the branched drift from the overflow tank in the lower
portion of the blocking walls for the branched drift. In this
way, the inflowing water in the branched drift can be
drained, while gas in the branched drift will not escape
from the water outlet 9 which is in form of an overflow
water seal. The inflowing water overflown from each
branched drift flows into a drainage ditch 10, which is
arranged in the main drift and plastered with cement mor-
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tar. A water reservoir 11 is formed somewhere low on
the bottom of the mine. The water reservoir is an adit dug
somewhere lowest on the bottom of the mine. The water
reservoir is plastered with cement mortar. The length,
width and depth of the water reservoir depend upon the
size of the downhole drift, the capacity of the pumping
system, and the amount of inflowing water. Usually, the
water reservoir consists of two water reservoirs connect-
ed in series, which are 20m long, 3m wide and 3m deep.
A water drainage wellbore 13 is formed on the ground
right above the water reservoir, so that the water reservoir
is communicated with the ground by the water drainage
wellbore 13. A water drainage pump 12 is mounted in
the water drainage wellbore. An outlet of the water drain-
age pump 12 is connected to a water treatment device
on the ground. By the water drainage pump, the inflowing
downhole water accumulated in the water reservoir is
drained, to ensure an enough downhole space to release
the stored gas. In this way, the purposes of comprehen-
sive control and utilization of downhole gas in abandoned
mines are achieved.
[0010] As shown in Fig. 3, in the process of the present
invention, at the main entrance 14 of the abandoned
mine, a steel-reinforced concrete cover plate 15 is ar-
ranged to block the entrance. The distance from the up-
per surface of the cover plate to the ground, the thickness
of the steel-reinforced concrete cover plate, the size of
the used steel, the grade of concrete, and the proportion
of steel and concrete depend upon the size of the en-
trance, and will be designed by professional structure
design organizations. During the construction according
to the design document, when the steel-reinforced con-
crete cover plate is prepared, one or two steel pipes 3
having a diameter of DN300-500mm are embedded in
the steel-reinforced concrete cover plate. One end of the
embedded pipe extends into the entrance by a length of
greater than 15m, and the pipe orifice inside the entrance
is open. The other end of the embedded pipe remains
on the steel-reinforced concrete cover plate. A pipe
flange is welded at 0.5m to 1m from the ground, and the
blind flange and the flange are connected by bolts to block
the pipe orifice. After removing the blind flange, a sam-
pling device is put into the pipe to sample and analyze
the concentration of downhole gas. If gas reaches a con-
centration that can be utilized, the pipe is connected to
the gas pumping system pipe on the ground to pump and
utilize the accumulated downhole gas. In this way, the
purpose of comprehensively controlling gas in aban-
doned mines is achieved.
[0011] As shown in Fig. 4, in the process of the present
invention, there is mainly an inclined shaft in an aban-
doned mine. In this case, when blocking the entrance of
the main inclined shaft 17, at a depth more than 25m
from the entrance, a squared stone sealing wall 3 having
a thickness of not less than 1m is built with squared
stones, cement and sand; then, loess or clay is filled in
the loess or clay filling section 20 having a thickness of
greater than 20m, up to the adit entrance of the inclined

shaft; and then, a squared stone blocking wall 19 having
a thickness of not less than 1m is built with squared
stones, cement and sand. During the whole blocking
process, one or two steel pipes 2 having a diameter of
DN300-500mm are embedded in the upper portion of the
adit entrance. One end of the embedded pipe 18 extends
into the entrance 1 by a length of greater than 20m and
is supported by a rack, and the pipe orifice inside the
entrance is open. The other end of the embedded pipe
remains outside the squared stone blocking wall 19 at
the entrance of the inclined shaft. A pipe flange is welded
at 0.5m to 1m from the blocking wall, and the blind flange
and the flange are connected by bolts to block the pipe
orifice. After removing the blind flange, a sampling device
is put into the pipe to sample and analyze the concen-
tration of downhole gas. If gas reaches a concentration
that can be utilized, the pipe is connected to the existing
gas pumping main pipe 22 on the ground to pump and
utilize the accumulated downhole gas. In this way, the
purpose of comprehensively controlling gas in aban-
doned mines is achieved.

Claims

1. A process for controlling downhole gas in an aban-
doned mine, wherein the process comprises steps
of:

1) before closing an abandoned mine, blocking
branched drifts (1, 2, 3) with high downhole gas
overflow at their joints with a main drift by
squared stone walls (4) and embedding pipes
(5) to extract gas and to pump inflowing water;
2) connecting the pipes embedded in the
squared stone walls (4) to extract gas with a
downhole gas pumping pipe (7) to form a down-
hole gas pumping pipe system, and then pump-
ing accumulated downhole gas in an abandoned
mine by an existing gas pumping system device
on the ground;
3) communicating the blocked drift drainage wa-
ter with main drift drainage water, constructing
a water reservoir (11) somewhere low on the
bottom of the mine, forming a water drainage
well bore (13) from the ground to the water res-
ervoir, and mounting a water drainage pump
(12) and a water pipe to pump inflowing down-
hole water to the ground, in order to achieve
normal pumping of inflowing downhole water af-
ter the mine is closed; an inlet of the water drain-
age pump is put into 2/3 of a depth of the water
reservoir; a water outlet (9) for the branched drift
(1, 2, 3) is formed in a lower side of the squared
stone wall; the water outlet is in form of an over-
flow water seal; a water tank is constructed in-
side the branched drift close to the squared
stone wall; the inflowing water in the branched
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drift flows into the water tank, when a level of
accumulated water reaches an overflow height,
the inflowing water flows out of the branched
drift from the water tank; while gas in the
branched drift will not escape from the water out-
let; the inflowing water over flown from each
branched drift flows into the water reservoir (11)
by a drainage ditch (10) arranged in the main
drift;
4) after finishing the above operations, for an
adit inclined shaft, closing an entrance of the
adit inclined shaft (17) by building internal and
external walls (19,21) with squared stones, ce-
ment and sand, with loess and clay (20) filled
between the walls, and embedding steel pipes
(18) that run into the mine in an upper portion of
the entrance of the adit inclined shaft; and for a
vertical shaft, blocking an entire entrance of the
vertical shaft (14) with steel-reinforced concrete
cover plates (15), and embedding steel pipes
(16) in the center of the steel-reinforced concrete
cover plates to enable the interior to communi-
cate with the exterior; and the connection with
the existing gas pumping system device on the
ground achieves the pumping, control and utili-
zation of gas in an abandoned mine; and
5) connecting the existing gas pumping system
device on the ground with a downhole gas
pumping main pipe to pump gas, thereby achiev-
ing the purposes of comprehensive control and
utilization of downhole gas in an abandoned
mine.

Patentansprüche

1. Verfahren zum Steuern von Gas im Bohrloch einer
stillgelegten Mine, wobei das Verfahren die folgen-
den Schritte umfasst:

1) vor dem Schließen einer stillgelegten Mine,
Blockieren von verzweigten Stollen (1, 2, 3) mit
hohem Gasüberlauf an ihren Verbindungsstel-
len mit einem Hauptstollen durch quadratische
Steinwänden (4) und Einbetten von Rohren (5),
um Gas zu extrahieren und einströmendes
Wasser zu pumpen;
2) Verbinden der in den quadratischen Stein-
wänden (4) eingebetteten Rohre zum Extrahie-
ren von Gas mit einem Gaspumprohr (7) im
Bohrloch, um ein Gaspumprohrsystem im Bohr-
loch zu bilden, und anschließendes Pumpen
von angesammeltem Gas im Bohrloch in einem
stillgelegten Bergwerk durch eine vorhandene
Gaspumpvorrichtung am Boden;
3) Verbinden des verstopften Stollendrainage-
wassers mit dem Hauptstollendrainagewasser,
Bauen eines Wasserreservoirs (11) irgendwo

tief am Boden der Mine, Bilden eines Wasser-
drainagebrunnens (13) vom Boden zum Was-
serreservoir und Montieren einer Wasserablauf-
pumpe (12) und einer Wasserleitung zum Pum-
pen von einströmendem Bohrlochwasser zum
Boden, um ein normales Pumpen von einströ-
mendem Bohrlochwasser zu erreichen, nach-
dem die Mine geschlossen ist, wobei ein Einlass
der Entwässerungspumpe in 2/3 der Tiefe des
Wasserreservoirs eingebracht wird;
wobei ein Wasserauslass (9) für den verzweig-
ten Stollen (1, 2, 3) in einer unteren Seite der
quadratischen Steinwand ausgebildet ist; wobei
der Wasserauslass die Form eines Überlauf-
wasserverschlusses hat; wobei ein Wassertank
innerhalb des verzweigten Stollens nahe der
quadratischen Steinwand konstruiert ist; wobei
das einfließende Wasser in dem verzweigten
Stollen in den Wassertank fließt, wenn ein Pegel
von angesammeltem Wasser eine Überlaufhö-
he erreicht, fließt das einfließende Wasser aus
dem verzweigten Stollen aus dem Wassertank
heraus; während Gas in dem verzweigten Stol-
len nicht aus dem Wasserauslass entweicht;
das einfließende Wasser, das von jedem ver-
zweigten Stollen überströmt wird, fließt durch ei-
nen Entwässerungsgraben (10), der in dem
Hauptstollen angeordnet ist, in das Wasserre-
servoir (11);
4) nach Beendigung der oben genannten Arbei-
ten, für einen Stollen schräg schacht, Verschlie-
ßen eines Eingangs des Stollenschrägschach-
tes (17) durch Errichten von Innen- und Außen-
wänden (19, 21) aus Quadersteinen, Zement
und Sand, wobei zwischen den Wänden Löss
und Ton (20) eingefüllt werden, und Einbetten
von Stahlrohren (18), die in die Grube führen, in
einem oberen Teil des Eingangs des Stollen-
schrägschachtes; und bei einem Vertikal-
schacht einen gesamten Eingang des Vertikal-
schachtes (14) mit stahlbewehrten Betonab-
deckplatten (15) verschließt und Stahlrohre (16)
in der Mitte der stahlbewehrten Betonabdeck-
platten einbettet, um eine Verbindung des In-
nenraums mit dem Außenraum zu ermöglichen;
und die Verbindung mit dem bestehenden Gas-
pumpensystem am Boden, um das Pumpen, die
Kontrolle und die Nutzung von Gas in einem still-
gelegten Bergwerk zu erreichen; und
5) Verbindung des bestehenden Gaspumpen-
systems am Boden mit einem Gaspumphaupt-
rohr im Bohrloch, um Gas zu pumpen, wodurch
eine umfassende Kontrolle und Nutzung von
Gas im Bohrloch in einem stillgelegten Berg-
werk erreicht wird.
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Revendications

1. Procédé de contrôle du gaz de fond dans une mine
abandonnée, le procédé comprenant les étapes
consistant à :

1) avant la fermeture d’une mine désaffectée,
bloquer les galeries ramifiées (1, 2, 3) avec trop-
plein de gaz de fond élevé à leurs jonctions avec
une galerie principale par des murs en pierre
équarris (4) et des tuyaux d’encastrement (5)
pour extraire le gaz et pomper l’eau entrante;
2) connecter lesdits tuyaux encastrés dans les-
dits murs en pierre équarris (4) pour extraire du
gaz avec un tuyau de pompage de gaz de fond
(7) pour former un système de tuyaux de pom-
page de gaz de fond, puis pomper le gaz de fond
accumulé dans une mine abandonnée par un
dispositif de système de pompage de gaz exis-
tant au sol;
3) faire communiquer ladite eau de drainage de
la galerie bloquée avec l’eau de drainage de la
galerie principale, construire un réservoir d’eau
(11) quelque part bas au fond de ladite mine,
former un forage de puits de drainage d’eau (13)
dudit sol vers ledit réservoir d’eau, et monter une
pompe de drainage d’eau (12) et une conduite
d’eau pour pomper l’eau du fond entrante vers
ledit sol, afin d’obtenir un pompage normal de
l’eau de fond entrante après la fermeture de la-
dite mine; une entrée de ladite pompe de drai-
nage d’eau est placée aux 2/3 d’une profondeur
dudit réservoir d’eau;
une sortie d’eau (9) pour ladite galerie ramifiée
(1, 2, 3) est formée dans un côté inférieur dudit
mur en pierre équarrie; ladite sortie d’eau se pré-
sente sous la forme d’un joint d’eau de trop-
plein; un réservoir d’eau est construit à l’intérieur
de ladite galerie ramifiée à proximité dudit mur
en pierre équarrie; ladite eau entrant dans ladite
galerie ramifiée s’écoule dans ledit réservoir
d’eau, lorsqu’un niveau d’eau accumulée atteint
une hauteur de débordement, ladite eau entran-
te s’écoule hors de ladite galerie ramifiée depuis
ledit réservoir d’eau; tandis que le gaz dans la-
dite galerie ramifiée ne s’échappera pas de la-
dite sortie d’eau; ladite eau entrante survolée
depuis chaque galerie ramifiée s’écoule dans
ledit réservoir d’eau (11) par un fossé de drai-
nage (10) agencé dans ladite galerie principale;
4) après avoir terminé les opérations ci-dessus,
pour un puits incliné de galerie, fermer une en-
trée dudit puits incliné de galerie (17) en cons-
truisant des murs intérieurs et extérieurs (19,
21) avec des pierres équarries, du ciment et du
sable, avec du loess et de l’argile (20) remplie
entre lesdites murs, et encastrer des tuyaux en
acier (18) qui se jettent dans ladite mine dans

une partie supérieure de ladite entrée dudit puits
incliné de galerie; et pour un puits vertical, blo-
quer une entrée entière dudit puits vertical (14)
avec des plaques de couverture en béton armé
d’acier (15), et encastrer des tuyaux en acier
(16) au centre desdites plaques de couverture
en béton armé d’acier pour permettre à l’inté-
rieur de communiquer avec l’extérieur; et la con-
nexion avec ledit dispositif de système de pom-
page de gaz existant au sol réalise le pompage,
le contrôle et l’utilisation de gaz dans une mine
abandonnée; et
5) connecter ledit dispositif de système de pom-
page de gaz existant au sol avec un tuyau prin-
cipal de pompage de gaz de fond pour pomper
du gaz, réalisant ainsi les objectifs de contrôle
et d’utilisation complets du gaz de fond dans une
mine abandonnée.
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