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Effect of surfactants on interfacial tension of gas hydrate formers

YUAN Jis LI Jinping: WANG Linjun, WANG Chunlong, SHI Fengxia

(Research Center of Solar Energy & Gas Hydrate, College of Fluid Power and Controlling,
Lanzhou University of Technology, LanZhou 730050, China)

Abstract: In order to quantitatively study the effect of anionic surfactants on the interfacial tension of gas
hydrate formers, the surface tensions of pure water and HCFCl4lb and the interfacial tensions of
HCFC141b/distilled water, HCFC141b/sodium laurysulfonate (SLS) solution of 2 450 ppm, HCFC141b/
sodium dodecyl sulfate (SDS )solution of 2 470 ppm., HCFC 141b/sodium dodecylbenzenesulfonate (SDBS)
solution of 976 ppm. were measured by Ring method in the temperature range of (8.4 to 20) C. The
results show that the interfacial tension of HCFC141lb/water can be reduced to 377~62%, 15%~19%
and 9%0~12%, when 2 450 ppm SLS. 2470 ppm SDS and 576 ppm SDBS was added into the water
respectively- Compared with the other two anion surfactants, at the same temperature; sodium
dodecylbenzenesulfonate is the better one in reducing the interfacial tension of HCFC 141b/water-
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Fig-1 Schematic diagram of the experimental apparatus
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Tab-1

List of reagents

7 44 9 ez R R s/ e

HCFC141pb CH3CClzF 116.95 99.5 WL =R 2 H A PR A T
SLS C12H25503Na 272.38 L2t 97.0 I 25 & AL 50 A PR A )
SDS C12H250503Na 288.38 IIHTEL 99.0 GFCO Chemical Supplies
SDBS C18H29803Na 348.48 VaxixLlt 90.0 [ 25 42 A AL 2 70 A PR 2N 1)

x2 FHBARERAZMESITEE"

Tab-2 The experimental value and calculated value!""! of water’s surface tension

EE/C 7.95 9.70
HHEE/(mN em 1) 74.6 74.4
EPE/ (mN em 1) 74.4 74.4

SCIE SR/ % 0.27 0.00

11.50 13.90 14.90 16.00
74.1 73.7 73.6 73.4
74.0 74.2 73.8 73.8
0.13 0.68 0.27 0.54

& 3 HCFCl41p FEK S
Tab-3 The surface tension of HCFC141p

i e/ C 10.50  11.20  12.80  13.60

FWHK A/ (mN em~ ) 215 21.0  22.1

14.20  14.80  15.40 16.00 16.60 17.30
21.3 20.6 20.5 20.0 19.2 18.8
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Fig-2 The surface tension of water and R141b
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T IR A — @ WG P MR AR R T 5K 7 B
T R T AT
X HCFC141b g 5K /7 Fl HCFC141b/7K
(ALK ) (3 3. %% 4) A1, HCFC 141h/ 7K i 5
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Kk 75l 8 HCFCl41b () 3£ w5k 77 f1 HCFC-
141h/ 7548 K R 5K S i, HCFC141h o S AH, 23
SRR A _EAE T Z&IRK ) 2 i KT 2R
R R e ST S 7 B A e o 21 0 8
Sy R HCFC141b 3 FRyk 5| Jiim K =SS
TR4yFXF HCFC141b 43 TR 5 | BT s
[ 3 J& HCFC141b/7K \HCFC141b/2 450 ppm
SLS. HCFC141b/2 470 ppm SDS A1 HCFC141b/
576 ppm SDBS [ #L 1 5K 77 Bl il FE A AL Bl £k A
LI RIET T2 4~7 . X X 0 £ 2k B
HCFC141b/Z%187K . HCFC141b/2 450 ppm SDS ¥
WiJ: HCFC141b/576 ppm SDBS Wi 1) A 3K 11
WS T T e, HCFC141b/2 450 ppm SLS %
Y TR 5 0 B U 5 v T AT - VR A X P R AR
A AR RS N 2 T 9 4 74 5 OB T BE AR BB
FS SR T2 IS DA B 2 TR 978 4 7] ) 44 o 55 2 ) 28 4[]
YEF R 255 BARMLIE WA & B frdE— 2555
55 HCFC141b/ZE 18 /K A EL V5 02 10 355 PR 70 S5 1Y
PIAH AT 5K 7B B R AR X2 TR mE A B
ANKEFRIR) 53 F- 2549 BEAS 73 F 0 43 i K & (SLS
FISDS ByBKIE N+ 4L, SDBS A B K 5 -+
TEREIEIL) R 3E K FE (SLS .SDS . SDBS 1 3£ /K JiE
PRI ) PR3 (AR RIS R/ 4 T2 A W%
PEI, X PR o FEEKBRP S EET W
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Tab.4 The interfacial tension of HCFC141h/water
/T
WK S/ (mN em ") 39.0 39.0 39.0 36.0 36.7

20.40 18.20 16.00 13.30 10.80

%5 HCFCl41b/2 450 ppm SLS ¥k RE K H
Tab-5 The interfacial tension of
HCFC141b/2 450 ppm SLS solution

i/ °C 19.50 18.70 17.30 14.80 12.60 11.10 9.20

SR )

/( N 1 14.3 14.2 14.6
mN *m

16.8 20.8 20.8 21.7

F®6  HCFC141b/2 470 ppm SDS &K FEK S
Tab-6 The interfacial tension of

HCFC141p/2 470 ppm SDS solution

R/ C 21.80 18.90 16.60 14.50 12.10 10.00
ﬁﬁé’ﬁﬁl 7.1 6.9 7.2 6.7 6.0 5.5
/(mN em )

% 7 HCFCl141p/576 ppm SDBS &% R E3K 1
Tab-7 The interfacial tension of
HCFC141b/576 ppm SDBS solution

W pE/C 22.60 19.10 16.40 14.50 12.00 10.00
ﬁﬁg&jil 4.5 4.0 3.8 3.0 2.5 3.0
/(mN em 1)
40 <
35T *
x RI41/H0 * RI141b/2 450 ppm SLS
30} & RI141b/2 470 ppm SDS * RI141b/576 ppm SDBS
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'E 25F - F(R141b/2 470 ppm SDS) -~ - F(R141b/576 ppm SDBS)
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Fig-3 The interfacial tension of R141b/H:0
and R141b/solution of surfactants
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