b e

» 2 2 [

DEI;(ICKBDRARHARNLA FL— MDD

CHEXFAA=D D

RS

SHEMHER AL T290-8531 FHER AT T A KGR 1

(EA

PEEH MR GHIZERT  T305-8565 PRI O < IFTHE 1-1-1 s
KB %

MRt B 8UEFT  T185-8601 HLUHFE 4 i B » %2 1-280
1T

8 T AOVF — IS T e B R TS BLETF9ERT T305-0801 YRIKIE © < 1T AR 1-1

Fi2vl i R 4

JEE KB R AR 22 T252-0373 #hZs)I| AR i E X AL B 1-15-1

HAHBIXALF-BEOSE Y [T,

AAHZORBHREGRERDINA TF74 L RRERABHRCMAT, X

RHARK, RAHAOS ORIEBREHLR EZHRIENEATWD, KATANA RL— MIZO—DDFREBHTH Y,
HABEDSELACREDIREZNALILBONBREGET COFRHEOS ENEETH 5, BACREDRORR

LIeXRRHANA FL— FTREJ@SKNFELTLDZENMONT LD H,
S, X &AM A =224 (C& LT Diffraction Enhanced Imaging (DEI)

BRFHEL M > TOW I o7,

ZONHRELHESRFDRED

FEFMALTRABHZINA RL— FEEMORBORATZNA FL— b EKORHEBHLIDT, RBHID

RPBiMRE L & B (TN T D,

1. BUSHIC

1.1 RKRHRADEHIX
IHRINVF—FRDOPVITNERIZE - T, ZNHDOREH
RIXFICKEZELETH S, M2 T, AFEOFESL AV
R 7z & OEERRFRIBIC L > THRIIC T RVF—FH
EEEOFTTHDLEY, &0 b RET ZI3REERE O — ik
(LR FHEHERTRP AT TH 70 22 BFIHA
JERL TR, TERBOKRBE L H AT THRL, v
=)V Als & DIFERTI DT ZDBRPAEA TV 5, R
RFIZ AT A D% « B FE S/ TS5 4, WAEKRAT A
(LNG), HEfaR&H A (CNG), KRHT AD O OWMKE
{b (GTL) #%kt, KA AW (NGL) 7 &SR AR A
D508 DL, FERANTIERART ZADMFFEIREE & fEfaHh
DEBEICSC TRV #EYRTFELES C LAWREICRS &
W ns, RERATANA FL—FRINLICHESKEY
APHETTED—2 L L TR SRIC2 > THE D, CNGIC
HANTHBENAMEWC &, LNG IZ AT, B
ERRBONTHH T ENEETH 557,

1.2 REBEHANARFL—FER

KRN ZNA FL—+ L3RS T OMF A BRSO,
KR ADERG CTHDHAR/RL R, THNRVIRED
GFRB A ENIEERFY (75 AV —FN, FlL—
) (Fig. D) THH, BHOKREDHNLI60E D A% W
TEBY, —MICER, SELGEOTTERT S/

Fig. 1 (Color online) Crystal structure of methane hydrate.
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Fig. 2 (Color online) Equilibrium curve of methane hydrate.
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Fig. 3 (Color online) A natural gas hydrate pellet at 253 K under
atmospheric pressure.
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Fig. 4 (Color online) Top view of the DEI system with a cold
chamber.
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Fig. 5 Change of the natural gas hydrate ratio along with time.
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Fig. 6 Cross section image of a part of natural gas hydrate formed
from 6 mixed gases after storage for 27 days at 253 K.
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Phase contrast X-ray imaging of a gas hydrate
pellet using DElI method
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Abstract With rise of a world energy demand, natural gas distribution channels are getting diversified into
not only conventional ways such as pipeline and liquefied natural gas but also natural gas liquids,
gas to liquids and so on. Natural gas hydrate has been developed as one of the candidate for natur-
al gas distribution channels. It is notable that the natural gas hydrate shows higher energy density
and higher stability caused by the self-preservation phenomenon under mild temperature and am-
bient pressure condition. Ices on the surface of the natural gas hydrate are observed when it is un-
der self-preservation, but the precise mechanism between covering ice and self-preservation is
not cleared. We analyzed the distribution of natural gas hydrates and ices in the natural gas hy-
drate pellets using a phase contrast X-ray imaging equipped with Diffraction Enhanced Imaging
(DEI) system and introduce the results from DEI and the stability of the natural gas hydrates as a
tool of natural gas storage.
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