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Development and application of a pressure-preserving sampler for long boreholes in coal mines
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Abstract: In underground coal mine long borehole sampling, significant challenges include substantial gas
loss, complex borehole conditions, and low coal sample drilling rates. To address these issues, a pressure-
preserving sampler is designed, integrating high-pressure water as the driving force, a piston drive, and a ball
valve seal. This sampler controls the opening and closing of the ball valve through water pressure changes
transmitted via the drill rod, enabling efficient coal sample drilling and pressure-preserving sealing. Experiments
using the sampler included three sets of conventional borehole samples and eighteen sets of long borehole
samples, with a maximum sampling depth of 297 meters. The sampler ensured coal seam exposure time during
sampling was controlled within 5 minutes. Seam gas content measurement results indicated that, within the same
working face, the gas content measured by the pressure-preserving sampler was 0.01-1.34 m3/t higher than that
from conventional methods. Additionally, the sampling depth of long boreholes showed no significant impact on

gas content values, demonstrating the sampler's effective sealing and pressure-preserving performance post-
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sampling. The pressure-preserving sampler successfully fulfills the objective of measuring coal seam gas content

in underground coal mine long borehole sampling.

Key words: seam gas content measurement; long borehole sampling; pressure-preserving sampler; ball valve

seal; piston drive

0 3

YRR A JE 2 B B30T 5 S o ME T X I By
FERME BT FUTIR BACRPE A L LTI A B
AR AR FOIT S B R AL
He by BURE -+ T B Wk, (L HORE O SR AR
H, JOIE S B RUBURE o L0 A BORE T 1 SR AT LA
SEPE AIBORE, {H b T IR Bl AR P TR R AU,
T U3 TR LBURE

O figp R L 3R TR AL, AR S 2 3 DAHIURE B2 AR A1 EL S
PR AT R TR, BRSO
T IEFEIURE, RO R i AR, DR T B O
B RIS T R AU o ARG AR R B R AR
RS T 3R IR 1 R R, AR T oK R AR B A
T I E O A%, D BUI S A R SR AL 1O
Bo TR AR R T T AU RO
SBORE S 8 T SR P XA T HETAE | otk v S 0 3 ok
AR, DA XU g 7K 2 2l ) 3K 5l BORE 26 5
WAL, SR R AORE S T AR B RO e R T
— R AR, PMEVE ST ORELECE R T
M AT 0 R ) 3 PR B0 i 1 AT IR
Sk, SR IURE VR BE R L 700 m, $/8 1 Hb I 452 SO
BEJZE SRR . BT sE — e R L AR
TR B B A e 0 BBORE i A v Y RO T 4
i, Bl TR R E A R A | O AR BB R
oR e A ), S S DM R R A e L R
BRIV, A SO A T — R B B AL AR R
FEAS, R B AT B PERE AT EE, BT A BRI
FRGE VLK T UK S, AT S SRR fR IR &5 P L IBURE
P IFIS L BURE S IR Bl OO P R S, —E R b
figp R R Al FLHOREAREJZ B0 5 12 I 345 2R AN HE R 119
Al

il

1 FTREFLIEES

PR A ALIBORE 2 138 0 TR E 1) B ALt T 1
FERE L, SR HORE SR R IBOBERE o O 2 mT LAY
AT IREAE R AR L, 98020 2 B0 1 i 7 v AT
P T T 014 2 o i 20, SRR S AR T TR
BHMA o AR T RUB FLIBORE, I Al FLHORE

D WORE iR g i ) 4, FOr R . ek
IR BT AR IS, 75 Zead 1 i fa) A AR 6 T4, A 2
73 F5F [1) 2 7 3 P S v R, 7 L O Do) B RE BU T K
TR L, T BT A IR R

2) FLINAAEE 22, BEALBUK . B 2 5 5 e
WERE . B AT R AR L2 2R FH T K A2 1) B LS HF,
il 101 300 1R FL 00 RS AR B 1k, FLIARRK . BUE 4
B R, T B 1k AR HUORE £ 1% 28 LR A% 3 72 v sl AE
BORE i 540 5 2 R 502 I 18 IO L N B ALK L B
S T R I TR) i PR, BRI S A SRR
HER

3D LA /N, REREEIBORAR . HEAT KB FLIR
BERE, TR T, BURE A B AR A, EE R
TR AT 0 g B AR BB, T LABURE IR RE vk 5 1 TR
A BUREZR Y, S BOBCRE 3R AR, IBORE T8 6 2 A A
HEZK .

2 REHTREEFLARERERR R

2.1 BARZ Mt

FRAE T T oK 1) A FLe T R BB AL . 5
BT 8 AL LR R AN, DL GB/T 23250—
2009 €2 BL A B i N BB E T vk ) v i BRURE
K, Bt TIET R KA LA BB . BURERR A
T8 M4 J %6 FH 42CrMo & 489, REW8 18 N FL N . 4.
P SN AT, D IO 2 1 E R SRR 1.

F£1 REHRERSIN FEHA S

Table I Main technical parameters of pressure preserving sampler
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Fig. 1 Structure of pressure preserving sampler
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Table 2 Spring parameters
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Fig. 2 Structure of ball valve seal system
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Table 4 Comparison of gas content measurement results
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Table 5 Measurement parameters for gas content in sealed

sampling coal samples
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