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Takeo HONDOH and Tsutomu UCHIDA 1992 Formation process of clathrate air—hydrate
crystals in polar ice sheets. Low Temperature Science, Ser. A, 51.
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Abstract : Structure and nature of clathrate hydrate crystals were summarized. The
crystals were formed by a reaction between ice and air under high overburden pressure
in the ice sheet, and become more important in the recent study of core analysis.
Theoretical consideration was also made for understanding the growth process of the
crystals in terms of diffusion kinetics of gas molecules and water molecules. Some

implication is given for the distribution of constituents of the air in the ice sheet.
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BIR KBLU7 2L — KRB TFREE T A —7F
KL 18 g
HER K & S SLH
wFEH (nm) a=0.452 a=1.20 a=1,73
c=0.736
Kér T BAh 4 46 136
O—O Ml (nm) 0.276 0.279 0.279
wE (Mg/m®) 0.918 0.796 0.785
r— U AR T.;1 12-hedra ; 2 12-hedra : 16
Ty 2 14-hedra ; 6 16-hedra : 8
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K In O FHALE
T, ; capped trigonal site
T, ; uncapped trigonal site
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K I, 7% 2 —bf (1 8, 115
T. T, 12/ | 14K | 164K
RT3 8 6 20 24 28
FEHAE (nm) * 0.279 | 0.295 | 0.391 | 0.433 | 0.468
¥rbE T4 FHEE | 0.28 | 0.31 0.50 0.59 0.66
(nm) *
GFE XrETAE
He (0.28 nm) 0.82 | 0.74 0.46 0.39 0.35
H.O (0.28 nm) 1.0 0.90 0.56 0.47 0.42
Ar  (0.38 nm) 1.4 1.2 0.76 0.64 0.58
N,  (0.41 nm) 1.5 1.3 0.82 0.69 0.62
0O, (0.42 nm) 1.5 1.4 0.84 0.71 0.64
CH, (0.44 nm) 1.6 1.4 0.88 0.75 0.67
CO, (0.51 nm) 1.8 1.6 1.02 0.86 0.77

* r—UrENEHERTAKGT BERETF) b GBS,

PG TS & v B b * & ([F#4E) — RS van der Waals 4% 0.14nm]) o 2 %,
B, L7255 T, REWY EIK HFEEEEBOKE X
2 M FILIIR, RE Y K I, 7% 21— bR
Z TR TEE W Opt Toe > Ty Toe > Ty LRR = AER
T pe
LRI ORR T - 722), ¥ x BTy 2/7?E? 0.24 0.25 0.10 0.28
nm
- N ESEN N
25N BRROMER  son s om
MR, FEEIHS s He  (0.23nm) | 0.96 0.92 2.3 0.82
R B Eil [ o Wl H,O (0.28nm) | 1.2 1.1 2.8 1.0
DAL WIS T o 1230, T Ar (0.38nm) | 1.6 1.5 3.8 1.4
. . N (0.41nm) | 1.7 1.6 4.1 1.5
#’)%,%4%0: S J: C:, z
YLD 0, (0.42nm) | 1.8 1.7 4.4 1.5
AN N I
REWGF LS VGTIR CH, (0.44nm)| 1.8 1.8 44 1.6
iz, ppossT72 CO, (0.51nm) | 2.1 2.0 5.1 1.8
AR SUKAROREE & R T A —F
s W oA | TR B NESQ PE A Q, ERGRIE | kg | % B | B (k]/mole G)
4 F| o) (hm) | 3% | T(C), Platm)| T(C), Platm)|T(C), latm| = |Mg/m*! I+G | W+G
Ar —185.9 0.38 [II|—0.8 87 None —124 6.2 1.1 0.70 2.80
N, —195.8 0.41 |II|—-1.3 141 None —126 6.0 1.0 0.91 2.96
0O, —183.0 0.42 {II{-1.0 109 None —120 6.1 1.0 0.76 2.82
CH, —161.5 0.44 I]-~0.25 254 None —78.7 5.8 0.92 1.09 3.07
Xe —108.1 0.46 1 0.0 1.5 None —10.4 7.6 1.56 1.38 3.99
CO, —78.5 0.51 I{-0.1 12.6 10.0  44.4 —55 7.3 1.11 1.37 3.42
C,H, —88.6 0.54 I1]—-0.03 5.23 14.7 33.5 —32.0 8.3 0.96 1.5 4.30
Cs;Hs, —42.1 0.63 | II 0.0 1.74 5.7 5.45 —11.6 | - | e | e | e
CCL,F +23.8 0.64 {11 | —~0.1 0.08 8.5 0.65 +8.5 16.6 1.15 8.46
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