tx

KEY WORDS: Helmholtz free'energy, Driving force, Formation kinetics, Gas hydrate.

+E-mail: fvaraminain@semnan.ac.ir



o D
[
[]
k Texp T /
‘Np
+ ) nr
(
j | :Xij
j I <L
A ]
( ).B
: AAiitial
AAinitial =Amax —Amin = ( )
Ainitial _Aeq :ApointA _ApointB
AA
Nc NP
AA=nt Xijhtij — szljulj:| ()
i=) j= i=) j=
Np N
N, N, A=_ 2 ik
AA=Ny szij(-rexp:p)Hij(Texmp)_ ( ) ==
= = Nc Np
N. N

[

\

P

=

X exp 1Peq Hlj( expPeq ):|

A=nt XijHij
o

—_

[]

[]



(AB

(Valderama - Petal & Teja ) VPT

Peg Texp
fe
( ) p Texp
p
Xij fij
AA
d(dAtA) =k'(AA)" = AA=""Vatkt
@t=o AA:AAini’[ial :AAmax
() AA

[]

Lij :l,l” + RTlnfU

N, Np

> 2keye

i=) j=

AA=nt

Ne N

ZZ( XU+ X RTINFS )}

i=) j=)

()

C NP
AAZHT[NZZ[(XU (p)—Xﬁ)ufj +

i=) j=

(xij(p)RTInfij—xf}RTInfﬁ)ﬂ

()

ZZ[(Xij(P)—Xﬁ) “fj}L

i=) j=

fi
oSt

AA:nT

“'J +X,J(p)RT|nfij )—



() a m Kk
4 00 k(2 /s) m a(/"/s) r
N ! ' :
a m k
(") m () )
()
()
AA=(Y—+ o+ YV xt)" ()
)
(
[1]
a m K
a m k
)
/
/ (
AA a m k

d"AA/dt"




0]

Delta A x

0]

Delta A x

& Experimental

— Calculated

Time (sec)

[]

& Experimental

— Calculated

Time (sec)

[]

(i)

0]

Delta A x

Delta A x

4 o Experimental
1 ——— Calculated
Time (sec)
[]
1
<\ o Experimental
1 ——— Calculated

Time (sec)

[]

[]

AA=(Y—epe e VY xE) =

d

d

(AA)

d

t

"(AA)

o

o

=Y(=epe e VY)Y o pe e VY ) =

Y(=ejr e oYY ) =rjr e oYY )=eje oo o eV VADo0




(s/h) wp/(veysp) p

(s w/(vesp) p

Time (s)

Time (s)

( s/D Aap /(vewsp) p

(s w/(vesp) p

Time (s)

Time.(s)

AA

3 v - -

v



[1] Sloan, E.D., Jr., “Clathrate Hydrate of Natural Gases”, 2" ed., Marcel Dekker, (1998).

[2] Vysniauskas, A., Bishnoi, P.R., A Kinetic Study of Methane Hydrate Formation, Chem. Eng. Sci.,
38 (7), p. 1061 (1983).

[3] Vysniauskas, A., Bishnoi, P.R., A Kinetic Study of Methane Hydrate Formation, Chem. Eng. Sci.,
40 (2), p. 299 (1985).

[4] Mullin, J. W., “Crystallization”, 3" ed., Butterworth-Heinemann, (1993).

[5] Englezos, P., Kalogerakis, N., Dholabhai, P. D. and Bishnoi, P. R., Kinetics of Formation of
Methane and Ethane Gas Hydrates, Chem. Eng. Sci., 42 (11), p. 2647 (1987).

[6] Skovborg, P., Ng, H. J., Rasmussen, P. and Mohn, U., Measurement of Induction Times for the
Formation of Methane and Ethane Gas Hydrates, Chem. Eng. Sci., 48 (3), p. 445 (1993).

[]



