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Abstract — This work carried out experiment to change characteristics of hydrate
formation using various chemicals which are acetone, dimethylbutane, polyvinylalcohol,
methanol and ethlyene glycol as additives in gas hydrate formation. Gas storage ability
of formed hydrate with acetone, dimethylbuthane and polyvinylalcohol in gas hydrate
formation increased higher than that obtained with pure water. Among them,
polyvinylalcohol showed best gas storage ability, so it is a more useful promoter.
Methanol and Ethylene glycol in using additives showed the characteristics of inhibitor
and methanol is lower gas storage ability than ethylene glycol as a inhibitor in hydrate
formation, so it is a more useful inhibitor. But, low concentration of methanol and
ethylene glycol showed considerably higher gas storage ability of hydrate than that
obtained with pure water and showed the characteristics of promoter in gas hydrate
formation.
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Schematic diagram of gas hydrate
system.
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Fig. 2. Effect of the concentration of

acetone (Acetone concentration :
a) 6.2 wt%, b) 145 wt%, c) 264
wt%, d) Pure water) in gas
hydrate formation at 27665 K,
6.0 MPa and 600 rpm.

Table 1. Class of additives.

List Manufacturer

Acet DUKSAN PURE

cetone Chem. CO.,, LTD
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1,3-Dimethyl- . Lancaster
cyclohexane, cis Svnthesis
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Polyvinyl ORIENTAL
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Ethylene Junsei Chemical
Glycol(EG) Co., Ltd
Methanol -
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Fig. 3. Effect of the concentration of
Dimethylcyclohexane (DMCH
concentration : a) Pure water,
b) 1.0 wt%, ¢) 2.0 wt%, d) 4.0
wt®, e) 10.0 wt%) in gas
hydrate formation at 276.65 K,
6.0 MPa and 600 rpm.
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Fig. 4. Effect of the concentration of
Polyvinylalcohol (PVA concentration
: a) 002 wt%, b) 0.05 wt®, c) 0.1
wi%, d) 0.2 wt%, e) pure water) in
gas hydrate formation at 276.65 K,
6.0 MPa and 600 rpm.
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Fig. 5. Effect of the concentration of

Polyvinylalcohol (PVA concentration
: a) 0.02 wt%, b) 0.05 wi%, c) 0.1
wt%, d) 0.2 wt®, e) pure water) in
gas hydrate formation at 276.65 K,
6.0 MPa and 600 rpm.
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Fig. 6. Effect of the concentration of Ethylene
Glycol (EG concentration : a) 2.0 wt%,
b) 4.0 wt%, c) 10.0 wi%, d) 20.0 wt%,
e) Pure water) in gas hydrate
formation at 276.65 K, 6.0 MPa and
600 rpm.
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Fig. 7. Effect of the concentration of Methanol
(MeOH concentration : a) 1.0 wt%, b)
2.0 wt%, c) 4.0 wt%, d) 6.0 wt%, e)
100 wt%, ) Pure water) in gas
hydrate formation at 276.65 K, 6.0
MPa and 600 rpm.
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Table 2. Addition Effect of additives

Additive Promoter Inhibitor

Acetone A X
DMB A x
DMCH X x
PVA 0 x
EG A (low conc.) A
MeOH | 4 (low conc.) O
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