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Abstract SFg gas has been widely used as an insulating, cleaning and covering gas due to its outstanding
insulating feature and because of its inert properties. However, the global warming potential of SFg gas is
extremely high relative to typical global warming gases such as CO,, CFCs, and CH,. For these reasons, it
is necessary to separate and collect waste SFg gas. In this study, the effects of a surfactant (Tween) on the
formation rate of SFg gas hydrates were investigated. The SFg gas hydrate formation rate increased with the
addition of Tween and showed a nearly 6.5 times faster hydrate formation rate with an addition of 0.2 wt.%
Tween compared to an addition of pure water. This is believed to be due to the increased solubility of SFg gas
with the addition of the surfactant. It was also found that SFg gas hydrate in the surfactant solution showed
two-stage hydrate formation rates with a formation rate that increased rapidly in the 2°¢ stage.

Key words gas hydrate, SFe(sulfur hexafluoride), tween, surface active agent.
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Fig. 1. Experimental apparatus.
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Fig. 3. Duplicate experiment of SFs hydrate formation rate
with 0.05wt.% Tween 20 addition.
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Fig. 4. SF¢ hydrate formation rate with 0.01, 0.05, 0.1 and
0.2wt.% Tween 20 addition.

Sk SFg #2] 7]l At A+ 75

= Hie} o] £l AgAdel vlwsds o, Hrt
Al Tween 20°] E%=7F 0.05wt.% ©]Fd o
go|Ee] FPUYE FUIetal, sl FAEE B
7HE 1 5 AT Se|=HolE FAERE
24 vlaE 95t A Al 7J(Induct10n time) ©]3%
75%-S 7122 SF¢ mole consumptions 2H1313EH)
1 A3}, SFy o] =E0|E P4EE= 0.05wt.%S] Tween
205 H7F AL oF s STHEIAL, 0.0wt.% H7F Al oF
5.790, 2213 02wt.% F7F Alolle oF 6.58) =7t A
O 2 et
olu]-x4 o7 7]_/\ {5],0]
=93 o AL

A s gt ojde] TEE AN EE (critical
micelle concentration; CMC)Z}xL 3F
0.2wt.%°] Tween 20 F7FA] SF dto|=H
ErF SO ER, o] M| TEE B
= o]/\}o]a.j_ UL%}- /\ ol*/ o]74o o]gH
217 AAo] FA WahEA 7]7&]]/] =7}
#2 Algd”
H&Dﬂ, 0.01wt.% Tween 202 7} Alel& 0.05wt.%°]
A7 e we] Aot dntEs A7) vet
MS’_, I RS GRlsh] fate] wEAES s
A= Fig. 591 YeRAITh 2@elA Be viel 3hol
0.01wt.% Tween 205 F7}ste] WHEAR o] A3} {FA}
& AAs 4Joem, 0.01wt% 7t Al SF, shol=glo]
Ex A olF Hx 2087 = FAo] FR =T
o} A =] =(inhibitor) 73S VER

(promoter) L °| %=

0.030
Pure water
= . S
€ oomst P e
E et .
'E' r *,@“\ {
6 oot e ﬁ:"j AR
g i T o
o | b
0015} ‘* oo
g e
n el
._o'J
S ooun} 4y
8 I‘U .r
)
u‘_n 0.005 | d
w
0.000 |
0 15 an 45 60 » a0

Hydrate growth Time [min.]

Fig. 5. Duplicate experiment of SF6 hydrate formation rate
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Table. 1. List of experimental conditions along with measured induction time.

System Sample Pexp Induction Time[min]
Y State [kgf/em?] © ®
SF¢ hydrate fresh 7 11.83 13.10
(pure water)
SF¢ hydrate
(0.01wt.% Tween 20) fresh 7 250 7.45
SF¢ hydrate
(0.05wt.% Tween 20) fresh 7 85.67 11.83
SF¢ hydrate
(0.1wt.% Tween 20) fresh 7 67.67 36.17
SF¢ hydrate fresh ; 186.33 106.83

(0.2wt.% Tween 20)
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