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The effect of surfactants on interfacial tension of gas hydrate
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Abstract : The surfactants can decrease the surface tension of liquid and the interfacial tension of t wo -
phase liquid - Decreasing interfacial tension of t wo phases liquid is propitious to accelerate hydrate for ma -
tion and i mprove hydrate storage capacity -In order to quantitatively study the effect of interfacial tension
on gas hydrate for mation s the surface tension of distilled water and HCFC-141b using interfacial tensio me -
ter - as well as interfacial tension of HCFC-141b /distilled water - HCFC-141b /solution of sodium dodecyl
sulfate (0.247%), HCFC-141b /solution of solidum laurysulfonate (0. 245%) . and HCFC-141b /solution
of sodium dodecyl benzenesulfonate (0.057 6%) were measured by using interfacial tensio meter - The test
results indicated that surfactants could re markably reduce the interfacial tension of t wo phase liquid » and
sodium dodecylbenzenesulfonate was the best one in reducing interfacial tension > the reduced interfacial
tension becoming 9% . This provided a scientific basis for selection of surfactants in gas hydrate for mation -
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Fig -1 Schematic diagram of experi mental system

ABL A 2 AR R 22 1) g Sz s ¢ 1T 5K 10 (B M s L LA
9 mN /m - 405 03 2 T 3K - 3R 0 A K I RO
DAAE IE ] F - A AT A4S 210 1 i 52 bR 22 T 5K 018 -
1.4 LBHE

e E 2R T 5K T B SR A I 5K A BR X
6B 5 U R O OF TR AT AL OE - R R AR ER
AP IARF M HEAT VL S5 10 mL 2 4% R 4 40
MW 90 mL WIRAIR &Rk R 2 5. B 78
TR 7K b 30 - 160 U 4T B <6 B R0 B AR 1) Y S T VR

L ALREZEARE D 73 4% =Rl 50 i i A
52 PRI B I A e S e R BV R L T e R R
PRSI e B R R R B W (CHL B B A
0.245%7 0.247% " 0.057 6% 1) .2) FEpu4
MERmK DM ERAHFL PN 10~15 mm
HCFC-141b WK, 73 I AE © & M HCFC-141b K
R % A LA ZZ 18 NN 5~10 mm Y = Fhi W &
ZENR K 5 3) Xk U Fob St 1 A S 18T 5K 0 23 B AE A [ i R
THEATIE + ) 73 K AR 1R KR HCFC-141b 3 Ik
18 N & sk o L AR rp 20~25 mm
73 3 FE AT AR AS [ BE T Y 3R I 5K ) -

I 7 DY Fof i % THD 5K ) 68 77 1%



%0 M

bR 5 < 2 TG P TR A MR K S 4 TSR D B 5 + 53 .

HCFC-Ulh WK HIEA N 1.22Tg/km’, K
FK B LA b = F s W 0 25 B TH B G R N 1) N S
gy T 0 R R A DO A & 2R I 43 AR K
TCAE A JE 1 H R LB R S AR VR Y MR R
I LT B E A 4 PR ON A A W R R 3R A
FEWA R R 0 S b PR R S AR E A ML
I 7 K 0l 18 A B 4 R K B ) S R S R S R
18 TR SR S LB A Gk PR vk 2 1Ay
VL PRl et 22 B A T BB Sy A R R TR
FTHEK T M -

D2 78 KA HCFC-141y i A Y 26 1T 5K ) Y
Jr ik

B KM HCFC-141p Wk 1Y & 28 I
O 9 BCAE RE S JRE Y R DL B b B R S AR B VR T
EBE AR SR E R B AR L — A B AR SR
WY SR R L LAY RS R B L a &
EE R F RN 2 SRR
PR G R PR A AR AR AL ES . X
AR ¥ e 4k 52 2 . 30 W SR, 20 & LAY
PEECHE T VS A T K 0 M- R K A {E W
R Sy — A A R A R RN RSk SR
T A2 AR YA A IR R 1 ) A K T Ak ) B R B R L
THEAEGL: D FED B R B PR Lk i
YV 35 1T 2 TR IR R R RS 3h A BE S K K

() 22 T AR 19 K B A B o0 31 i 2R S AR /N T ER
(o 2 242 L X B g ma el 3R 00 2R AR FE B 221 B 1R
FeZa - 2) /b i W PR UG B TE B A R AR X e
AT PAR —FR BB RO - L BT Rh e sk . 52
B () T 5K 77 O B W i B MUAS R SR TSR 1 H M T
AR IEZEF B

0= MF =

M[o.725 04 RUS6T8M 4 45 34—%J
S0 — 0B Iy

M S 0 A mN /m F O AR
TERH; 0 N TAR 25 CHy % % g /mL (4 3 5 o
HKE HCFC-141 MR A % ) ;00 b4 25 C
i % g /mL (A B s KE . HE N
1.293X10 "¢ /mL);r NHZE ¥ 0.3 mm;r,
NEHLIR R 42 955 mm -

2 SRR S5

A28 % ) L(HCFC -141b /2818 7K) it il 2
(HCFC 141 /4 —fg B RERR A7 (0. 057 620)) iRk
F3(HCFC-141b /4 “ 2 B ER 4 (0. 24720)) ik
FAHCFC-141b /+ — ke SRR 4H (0. 24500) ) fig R
Mk St AT 7 Mk, X2 IR K CHCFC-141y 1y 3R
T 5K AT T 0, P 25 R L3R 2.

2.1

®2 HAMWAEKRAMKREKRS

Tab -2 Boundary tension and surface tension of reagents

) 1 il 2 il 3 ) 4 H 20 R 141

WE O AmkH  EE Rmskh  RE O Rmskos  \BE O Rmksn EE O RmKA O WE KmKD
/C mN /m /C mN /m /C mN /m /C mN /m /C mN /m /C mN /m
8.20 39.0 10.00 3.0 10.00 5.5 9.20 21.7 0.40 78.10 9.00 25.5
10.80 39.0 12.00 2.5 12.10 6.0 11.10 20.8 1.45 77.20 10.50 24.0
13.30 39.0 14.50 3.0 14.50 6.7 12.60 20.8 3.00 76.30 11.20 23.4
16.00 36.0 16.40 3.8 16.60 7.2 14.80 16.8 4.50 76.00 12.80 24.5
18.20 36.7 19.10 4.0 18.90 6.9 17.30 14.6 6.20 75.80 14.20 23.7
20.40 35.0 22.60 4.5 21.80 7.1 18.70 14.2 7.95 74.40 14.80 23.0
19.50 14.3 9.70 74.40 15.40 22.9
11.50 74.00 16.00 22.4
13.90 74.20 16.60 21.6
16.00 73.80 17.30 21.3
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