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Abstract: Natural gas hydrate is a kind of clean energy with potential huge reserves. Hydrate researches gradually extend to nano- and
micro-scale recently. Nano science has been a part of hydrate researches, including occurrence, gas production and hydrate based tech-
nologies of downstream such as gas storage and separation. The common key is heat and mass transfer of hydrate formation and dissoci-
ation on the surface, inside and between nanomaterials. From 9th international conference on gas hydrates (ICGH9) as point of pene-
tration in this paper, it reviews nano-scale studies on occurrence and gas production of marine gas hydrates, as well as downstream uti-
lizations of gas hydrate technology.The results show that study of heat and mass transfer inside nanomaterial during hydrate formation
and dissociation is needed to be developed. There is a blank area that accumulative effect of micro-nanomaterial during hydrate formation
and dissociation. These questions have become bottleneck of gas hydrate occurrence and production. In the future, researches should fo-
cus on heat and mass transfer inside nanomaterial during hydrate formation and dissociation and use this as a link to systematively study

occurrence and production of natural gas hydrates.
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£ 1 ik SEM #1 ESEM KIiBEH #1582
Table 1 Hydrate sample information of SEM and ESEM tests

B it 24 B RAEHE (m) ViRWIRS
S-10 124.65~125 SEM
S-26 133.5 SEM
S-31 135.1 SEM
S-40 160.8~160.9 SEM
S1 148~148.8 ESEM
S-36 158.55~158.75 ESEM
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Fig.1 SEM and ESEM images of hydrate samples of the South China Sea
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H B A RBE SR
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Fig.2 Schematic of hydrate formation inside nanomaterial
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Fig. 3 Hydrate-based technology by using nanomaterial
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T 52, T30 CO, 7K A W0 19 A 1K 25 182 (Pasieka
et al.,2015).
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AT A AIE 98 ROBE I A 5031 40 7 55, T EL X S R AE %
B R FH AR T4 6 T K A W0 AE 40K 1 Rk ] R
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