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Kinetics of Methane Hydrate Dissociation in Active Carbon

LIU,Jiang  YAN,Li-Jun  CHENG, QuangJing’ @QJO, TiarMing
( High Pressure Fluid Phase Behavior & Property Research Laboratory, University o Petroleum, Beijing 102200)

Abgtract The experiment was designed to use itherma depresson method to research the disociation
kingtics of methane hydrate in active carbon. Fve goups of kingtic data (P t) of methane hydrate
disociation in active carbon were obtained in the temperature range of 276 265 K and a the initid
disociation pressure of 0.1 MPa. A threephase (gaswater-hydrate) depressurization kinetic mode was
developed for hydrate disociation in active carbon , in which a key concept of porous plate” was proposed. It
is assumed that the diffuson of methane in the porous plate is the control gep in the process of hydrate
di sociation when the termperature is below ice point. The numerica lution of this node isobtained by Gear
snge dep extrgoolation method. The dnplex optimization method is used to fit the modd parameters. The
nodel provideds a satiSactory fitting to the experimental data. According to the experimental data, the active
energy of disociation reaction of methane hydrate is E=89. 8 kJ- nol Yinthe terperature range of 273 265
K.
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Table 3 Parametersfor nodd of methane hydrate disociation in active carbon

Run T/K fo/MPa K x 10°/(mol- MPa™ - s°1) b De x 10/ (mol-MPa - s™%)
Al 275.84 4,592 4.749 4.458 73.795
A2 273.15 3.964 5.448 4.341 47.121
A3 270.76 3.443 3.464 6.569 2.479%x10"*
A4 267.49 2.892 2.815 7.050 2.617x10°°
A5 264.45 2.558 1.330 6.320 4.577 %10 °
K= kd' As As y 4
Table 4 Comparion o experimenta and cacuaed noles o
( nt ) 10° ’ methane produced by hydrate disociation
, Run T/K Np AAD/ %
el 1 nm Al 275.84 18 4.31
A2 273.15 23 5.21
0 0/' A A3 270.76 21 5.85
0 ; s Al 267.49 24 4.00
10° i A5 264. 45 2 4.04
Kq 10 mol-m - MPa - st
(6]
Yousf Berea 0.03
' E
, Kq 7.4x10 " mol-m'?- k)
S 0.02
MPa *-s't, K : Ds Tg
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Figure 1 Moles of methane produced by hydrate dsociation
vs. time a the temrperature of : (1) 275.84; (2) 273.15; (3)
) AAD 6%, 4. 68 %. 270.76: (4)267.49 and (5) 264. 45 K
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Figure 2 Hfect d terperaure on the dsodation rae condart K
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Pair wise Interaction of Enthal pies o Alanine in
Sucrose Water Mixed Solventsat 298 15 K

L1, SwQn; LIN, Ru-Sn
Acta Chimica Sinica 2002, 60(8) , 1374
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The dlution enthdpies of L-
danine in sucrosewaer mixed
lvents a 298.15 K were
measured by usng L KB2277
—m— glucose . . .
—e—sucrose flow microcdorimetry.  Usng
005 020 025 030 the McMillarrMayer theory , the
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been cdculaed. It isfound that h, of danine passes through a maximum a nolar
fraction 0. 05843 sucrose. The reaults are discussed in terms of sl ute olute and
2l ute olvent interactions.

Theoretical Sudy on the Rde o Lanthanide 4
Orbitals in Bonding

WANG, Fan; LI, LeMin
Acta Chimica Sinica 2002, 60(8) , 1379

The role of lanthanide 4 orhitdsin bonding is suded through DFT caculations. It
isooncluded thet the 4f orbitas do ot directly participate in bonding, but may
irfluence the bonding , caus ng bond lengths shortened and bond energes increased
by severad hundrecths in generd .

Kinetics  Methane Hydrate Dissociation in
Active Carbon

Five curves show the change of the
nolar number of methane produced
through di sociation vs. time at the
condant  terperature 275.84
273.15, 270.76, 267.49 and
264. 45 K, regectivey , where the
2lid lines represent cdcuaed
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LIU, Jiang; YAN, LiFrJun; CHENG, Qang data usng the present nodd. The
Time/
Jing; GQJO, TiarMing e nmodd provided a sidactory
Acta Chimica Sinica 2002, 60(8) , 1385 metch to the experimenta data.
Theoretical Investigation on Magneto Sructu
ral Corrdation for Cu( ) Binucdlear Sysem CI\C/C]
Bridged by Snge N—N Group HZC\\ / N
H,N — NH
N/ A
P N
Cl Cl

Bl, 9-Wei ; LIU, ChengBu
Acta Chimica Sinica 2002, 60(8) , 1390

A nodd compound , binudear Cu( ) corrplex bridged by sngde N—N bond,
has been invedigated usng broken symmetry gpproach combined with DFT. The
antiferromagnetic coupling interaction weakens and findly turns into ferromagnetic
oowpling interaction with the decrease of rotation® . The relaionships between
magnetic cowpling condant J and € 1 - £,) %, and between € ; - £,) % and® are
d o discused. The reverson o the energy of brokenr symmetry sate has a large
irfluence on the alove two rdaionships.




