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Abstract: Thermal conductivity and thermal diffusivity are two key basic factors of thermal property data that
determine gas hydrate resource extraction. In this study, carbon dioxide hydrate sample was formed from a

supersaturated carbon dioxide gas solution and layer by layer formed with the equal thickness in the reactor cell
lined with fluorine plastics. The thermal conductivity and thermal diffusivity of carbon dioxide hydrate were
in-situ measured by means of transient plane source technique. The measurements were performed at 264.68—
282.04 K and 1.5—3 MPa. The measurements were also performed during self-preservation effect process at
268.05 K and 0.6 MPa. The characteristics of thermal conductivity and thermal diffusivity of carbon dioxide
hydrate were obtained on crystalline state and during self-preservation effect process. The results of this paper can
provide basic data and theoretical basis for the development and utilization of natural gas hydrate resources.
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Fig.l Experimental setup

1—vacuum gauge; 2—vacuum pump; 3—fluorine plastics cylindrical ring;
4—hydrate sample; 5—Hotdisk probe(diameter of probe less than one third
of diameter of sample); 6—background material; 7—cell; 8—pressure gauge;
9—vpressure sensor; 10—resistance temperature sensor; 11—pipeline; 12—
data acquisition systems; 13—Hotdisk thermal constant analyzer; 14—
computer; 15—gas tank; 16—air bath; V1~V6—valves; B1 ™~ B4—bolts
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Table1 Experimental materials

Material name Composition Source

distilled water H,0

preparation by lab.
C0,>99.99%(vol)  Foshan Kody Gas Chemical
Industry Co., Ltd., China

THF C4Hs0>99.99%(mass) Guangzhou Central Key
Laboratories Ltd.

carbon dioxide

BHRE L. ALRARFTEMELE 1.

B ERIGIL PR | MEIMERE, B
& 0~25 MPa, ¥EN0.25%. 1 MEEEREN
WAL T RN R . B AR AR R A Pt-100 4
PHIRFEA R, BFEN 223.15~473.15 K, WBER
+0.1 K. BEEHASHERTSSHER, Bal
Fl 223.15~375.15 K, BIEREERN+0.1 K, EHE
Wl KRG R IR LS, L3 SRR RE R
EREBRFE, EAAME. S3EREREHHIE
REEANTE o
1.2 XWIE

BAERMEMA 25 ml MK, % ERNES.
S RN EREBRATHESY . REEHR, EH 3
MPa, # & 3 d, it ZEWHRSERIETKF. 3d
JFRBEBFHR, ERENIERE 3 MPa, 8
TR, TRBBEREL 283.15K, JHRMER
B, RMEAFWEEERN, HEENEEEIFR
EKEMERTCEN. BRETSBEEEE 283.15
K JG4H 1 h. WEEMRE 1 h 5B RERERK 1
K. HENBEENEKEDERTGCERN, REL
WIRE. KA, HESAE, HEFRETESHRE
B, #EIAEREE 1K, H4ER 1h. U8NE
IEBRAFRETN, FTLLAKEYRPEEA
LR, HIRFRANZEMRSEES7AF] 3 MPa. #
B 3d, ibk&wmEi3d. KEURERERTEE.
P RIEE R M R IR S, REDEIE, TRK.
WAHMR S REIRE, BRKE RGEESRAE
AbEAT, TMIASESWAE L ERWNEERTT, 4R
RIS SAE, HRFKERBAY EEHBKKE
YIERRN. R4 E, HEKEYHEREHS. K
U, BANRREES, KE RS R b
17, KEMESWFHELZRERR, BREFRRE
PR, NEBERIKEYIER.

FTFF Hotdisk #MIES T BRSO AT F
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2 ERERFIT®R
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Fig. 2 Experimental data of THF hydrate thermal conductivity

o this work; o Ref.[8]; o Ref.[9]; — Ref.[10]

22 HREFE

B3 AHT ENmKERERSEESR
. BETGE 264.68~282.04 K, E/1% 1.5~3
MPa. EAANAENER 2. ME 3 ATLLEH, =&
WK EMHGEBEETU/ET 7N 2 &,
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Table 2 Thermal conductivity(A) and thermal diffusivity
(0) of carbon dioxide hydrate with temperature (7)

TIK AW emt - K! aX10%m? « ¢
282.04 1.0700 0.6549
280.77 0.9864 0.5097
279.98 0.8761 0.4774
278.55 0.7079 0.3988
276.43 0.7264 0.3693
27547 0.7151 0.2432
274.49 0.6565 0.3144
273.80 0.6698 02132
271.95 0.6590 0.1881
269.98 0.6570 0.18
267.98 0.6463 0.1667
266.22 0.6458 0.2243
264.68 0.6349 0.1574
1.1
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Fig.3 Experimental data of carbon dioxide hydrate thermal
conductivity
< this work, carbon dioxide hydrate; 0 Ref.[6], methane hydrate; m Ref.[5],
methane hydrate; A Ref.[22], MD result of carbon dioxide hydrate
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B & BURIRE P AR TERRAE I SDS ¥, SDS ¥
HIREREREMARTELR, KhHEKEDRE
ERER R EFKBEE RTTRE S BRI SDS W
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Fig. 4 Experimental data of CO, hydrate thermal diffusivity
o this work, THF hydrate; m this work, CO, hydrate, hydrate; A Ref.[8],
THF hydrate; 0 Ref.[16], pure methane hydrate; v¢ Ref.[7], pure methane
hydrate; —Ref.[5], pure methane hydrate; A Ref[8], ice Th
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Table 3 Thermal conductivity(4) and thermal diffusivity
(@) of carbon dioxide hydrate during self-preservation
effect with dissociation time(?)

Item t/min  A/Wem - K aX10%m? - 57!
before decompression - 0.646 0.152
A 3 1.893 0.129
B 17 2.642 0.392
C 37 2.338 0.328
D 64 2.319 0.485
E 72 1.777 1.719
F 96 1.399 1.197
G 109 0.582 1.222
H 134 0.507 1.210
I 150 0.5004 1.457

R 1 J& B 23 R 3E AT 37 min(BEJE F#5—A—C),
1 BZFHE KB YR ) R R R MR TR RO AR,
M &K EYITE 0.6 MPa /£ 4 43 R FF 18 F A
BEFE (266.05K F+=E 266.55 K), BiEHTTEEH UK
. TKHIFE RS, HIKBERRAT =

e thermal conductivity 134

o thermal diffusivity 121
1.8
1.5
11.2
10.9

10.6

thermal conductivity /W -m-1.K-1
thermal diffusivityx10%/m2.s-1

403

0

0 3I0 6b 90 120 150
dissociation time/min

K6 HRFPURMIEGRMSE. i BERL

Fig. 6 Experimental data of thermal conductivity and

diffusivity of CO, hydrate during self-preservation effect

WK EY R, FIEMERBH, BEFA
B, MITTUEBE 2 RIS R KRR, P24 B R RERL
BT M 37 min B 64 min G REJIRI ] A C—
D), BNMERYWEENKEE R, SEER, KA
BRI HN, R ERFTRS. 2##1T 64 min J5
#| 109 min (D—G), RESGRFIERMIKFILL,
KEMNE, BEEBTFE 26627 K. FEIXANTRE
e K AN K BB BB I AL BR K& ) 2 T Rt
BRSNS E. G B2 R REAER, ¥
AN RIEFEIA 109 min.
25 MEESBIESHR. AITHTLEN
xK3IME 6 B RERE, RS RNZF .
VKR TR & T A S4Bk St S %,
ULEA K S PSL BN 43Rk, TERR B R RN . 7E/%
JE/5 17 min GRS ] & B) S RIXBH K
2.642W em™ K, PEEH A CET R UK.
B T2 SCR P AR P T RE R AL AR, AT HEM R
JEf8 Z8 MK EM BRI A K, B
MINZRE TG . &EREESIZMEZNMTE R,
AIANZA B (S —A—D) NIRRT,
A NK, BIKERREE, —SAemSEsE
TKEBRBH K, FRMASRELRBR K EHEH K.
RIS 17~64 245 B0 B AR5 51 18] O 20
i Al B—D) #SFHEE 23 Wem™! K, Wit
e B R VK2 55 R 8] &3 SRt e (R E TR —
A—G) 1 43.1%, BIERIETEN 43.1%. BIRP
BRERZ G R TED—G) b 41.3%. FHit,
B R RS 7= A A 15 B R R FE KK EE K .
RIBEERPIRT BRI KA, o LUK BA 2
RSN IANHE, B 1R MERERE
BEEEIHERKZE RN (BEFHE—A—B),
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RERERIEAKIE (D—G), #Ay#HALE

T 1.0X10° m’® 57! R RRY W R B ar <an<am,
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L ET

(1) ZEMBKEMR SRR A&
02 B ASCIRE —EBoK &R RS RIE
B 264.68~27449 K 2 FEHKB XL ERE. &
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MRS, 5 THF KEWHE L —EhBoKEWTE
T R L, #FERE - ANRARIERE.

() 528K EDATREHEMHU, —H
WHOK BT B R B R IN 7R 2 B, 7E 264.7~
273.8 K AF B AREL N 0.16X10° m* - 57, ZEI
I REMHER, 16 2821 K By B RN 065X
10°m? s,

(3) ZEMWRAKEDEZE LT #IEZE 0.6 MPa,
SERIFERROKIE, R RBATHE, B RHGRIZF
&, BB R BRI R K OERTREY
23Wem <K', MR EHERMEHAR, HFKE
FH oK B AL B G —E AR K B BT AR ¥ K D
ZE AR, w%m%ﬁﬁm%ﬁ,m#ﬁ$ﬁ
i 1.0X10° m? « 57, R T BEE MRS FERIHAT
%%miﬁﬁﬁ%ﬁw BRI RS T,
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