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Abstract: In this study, an apparatus to directly measure the interaction forces between sediment particles in gas hydrate res-
ervoirs was developed, and the corresponding measurement methods and procedures were described. The effectiveness of the
apparatus and methods were validated by comparing the measured adhesion forces in gas hydrate with that measured in water
droplet, ice and tetrahydrofuran (THF) hydrate particles as reported in literature. Then, the frictional forces between ice or
THF hydrate and sand particles from the sediments in the South China Sea were firstly measured using the apparatus. The re-

sults show that the friction behavior between the ice and sand particles is similar to that between the THF and sand particles,

%5 B #A.2020-06-14

BEE&TH . E B & R KA W% 5 8 ( DD20189320, DD20190232 ) ; [H 4% #F A %L i BF 98 & & 3+ %1 ( 2017YFC0307600,
2018YFE0126400) ; # SR 2 5 H AR B R LI 2 R 4T H (QNLM20160RP0203) ; |~ A A4 i ik 3% & ' L1 (i 4

BF & e #) (GDME-2018D003, GDNRC—2020047)
F—1EH . FEIL(1983-) , B w54 #9807 M KRR SOK B REHHAR . E-mail ; yuyanjiang2004@ 163. com,,
BISEE . TR (1977-) 3, 8082 A WA A S0, DF5E 7 o RIR UK G Z &R S IF R . E-mail: nflx@ cug. edu. en,



- 88 - T ELHKF PR ERAFR)

2021 %2 A

while the later is lower than that of the former under the condition of low loading. With the increase of loading, the measured

frictions between THF hydrate and sand particles are close to that between the ice and sand particles, and the measured slid-

ing friction coefficient is approximately of 0. 6.

Keywords: clathrate hydrate; sand production; measurement apparatus; adhesion force; friction
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Fig.2 Adhesion force test method and typical force value graph
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Fig.3 Friction force test method and typical force value graph
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