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Fig. 1 SDS micelle models for the formation of gas hydrate
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KA W5, X TR TR BB B, g 1 ke 3R ), — S 700 1) T 335 50 6 T2 6
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JERT 0.003 o/g I, A BT A3l ) 242 AR . Zhang %575 SR JH] SDBS I Tween £ 51] 5 1 1 14 711
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BRI (HRIE 0. 019% (0. 05% ) W RKAHOK A A U, LY T K A4 ISR K, Kwon % 4
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A AL CMC FIREA B msK 7, BRSO BE T, 5 SDS A1 EL A o] LAAS 2 KK S PiE . F
TR S S TR, AT 85 1 St f) [ HMIPS ] Ots Y490 (56 HIMIPS AT i 0of B R R-ER )
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100 x 10 ~° mg/Lff) CTAB #3 HiU3 B IAE) 160 (KB L) o 4 5455 1 R Al APG BF 5 Hixd H
B K A A K R A B S, SR 5 S R VS K A I 7E 1200 x 10 °° mg/L ) APG Hh A Kol
JiE B e A BE B A B 143, 83 (IRFREL) o 7ER S WK &, Okutani 25V BIF5E SDS |+ U b 5L 05
W41 (STS ) RISt B ER A ( SHS ) o F A 7K A 0 64 500, 2 B0 JEL A 5 0 o ke e R B RV Ak B2 1) SDS i
BB 5 R e A K B ) A AR R

ZEA LA RIFTE , FE 0 P30 X S K A ) S 5 R 5 2 T A 30 Hh e K 3 A 5%, SDIS BB 4R 5 /K
B A G RN S, (Y IR BT VKOS LT B B Ao s R 2 3 K 5 B SDBS X 45 K 15 R
[B) A BB AR, APG Fil CTAB 19 I 2 (0 345 7E T3 = K & W0t i, IF 5 SEgs il fff vk B2, STS [ SHS |
LDS (SO Fll Tween F 45 RGP R I RESE M 7K 5 A B %, (B K AT DBSA 42 i3 A BUH R A RCR I T
SDS,

B — TR A A0 T LA 50 7 I, B 85 7K M 2 2 8 R i, (L T 5 ) o 2
B2 SUERARME , HXTASFEFP SRR R I K 95 RAFRCR . % F DL L n) 8, i o 5 R R &1
T o EA A ) 2R 0 3 T O P 0 e — 5 LU BN A, TR AN, L 35 8 [ o 445 75, 458 72 e it o
IR A A AR R
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RE, T L T4 B A I RE A A2 4 TR M) 2

P A BT T R ARG DY TSGRk Bk (TBAF) 1 B CO, KA RIS, 2 B 4 a0
FIBEA ZAEHE CO, /KA W0 A B EL S N S () KR4, >4 TBAF 1 Esik B2 43 3 Ry JEE 7K 4348 0. 229% Fil
1. 26% it 2 07 A6k S e o Li 250000 K & I 2R 300 82 K & ik 2 B MR b O, M T2 v, 1L
TBAB + DTACKE A {EREFIfE7E CO, /K& A BT A0 P 1 CO, , U5 RLEFROR o Ganji 25 % 31
FEVK S LA SDS 2 i /K &9 19 4o i, BIVGE HR e 7K 5 9 A e 380 90 ol V6 T, {524 SDS i R e
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SDS FIFEMYIR A TS , 13l 038 3 A8 1) B 2 15 B AR A 4240, 100 x 10 ™° mg/L 4 25 JFUBAE FHRCR L
300 x 10 ~° mg/Liy -,

Sun 25 E R A RS HhRI T SDS | IR H R ( DPG) FFR &b 3 il Bt i IR & WA T W e K
B YITEERE S AT N ] A BE ST, % BN HE SDS B AE7E T 7 , DPG Al SDS &) £ i AT LA 2 7K & 90
FE RN TA] . Torre 2547 fE— AN V45 g %5 B vf i SDS FIA HLAL & W DU 0wk i ( THF ) B ¥R 45 2 10 1k
RIRARHE COKEWA I KB THF BIFFTE T CO, 7K 45 WA B3 ey %) Tk B2 A AR Y H ) R JE Jik, THF
HA R AT 1202V AT, T SDS E0% CO, 7K A WA - 45 1 B A S0 o AE3ELIE 275 K, JE /33 MPa
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F R 72 e P R C s (MCH) A1 NaCl 4315 SDBS & A2 751, % Bl NaCl + SDBS IR &AW
7E SDBS W H 0. 255 g/keg W H A /K 2 175 S ) 1) 5 S, PR 00 9 8 1 2R B AR B M 00 AL /K & W T o
i, ELH B — % NaCl 350 MCH Y3 E, SDBS 0 A7 5 I W1 30 A W R4 . BJS , AIC 2545 (d
Fii bt 1:2 19 SDS il SDBS IR, WFSE & B, 24 5% FH R vk o 0. 255 /L ) SDS Fil SDBS & 4 ¥% i
IS, CO, 7K G W) i o He i EHLAR V- e 1 B i, A2 3R HE B — 119 SDS 3§ 5% SDBS 41,

A, BFE 32 B4R P AE UK A 0 COL KA, — I K & WAL U s 7 SR, i
TR 75 P 70 X 755 I ] 1A 5 30 25 1 3 ) 240 LA ) 8, €O, 7K 43 4905 5 TR0 6, 412 39 30 o 5 52 I 1) 5%
AR X TR EA R RENEERFRE L HRe A5, AN R PR B A L XS 7K & W0 AR i
5 P 249 77 A AR [l O S, R4 I % B 4 75 S i) 6 i 4 T 355 #4709 R 8 1 17 4
{E 2 e o 3 AR 3ot — S B, VB SN IR R O L, BRI R 42 1 2 T 006 e AWk B, e 3
F9 52 TE LA 7K 0 YRR E /N T e S e R e DA A R B2 1) 40 435 S I, L0 /0 AR
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Research Progress in Surfactant Effects on
Promoting Gas Hydrate Formation

ZHANG Lin, WANG Shuli*, ZHOU Shidong, CAI Daofei, WANG Lei
(Jiangsu Key Laboratory of Oil & Gas Storage and Transportation Technology ,School of
Petroleum Engineering , Changzhou University , Jiangsu 213016 , China )

Abstract Natural gas hydrate is honored as the most commercially valuable strategic resources in 21st
century. It is also considered to be a highly efficient gas reservoir for its special cage crystal structure with
great gas storage capacity. This provides a new way to gas storage and transportation technology. Domestic and
abroad researches concerning about gas hydrate formation in surfactant were summarized. The effects of
surfactant on the hydrate were analyzed. The effects of various types surfactant namely sodium dodecylsulfate
(SDS), sodium dodecyl benzene sulfate ( SDBS) and cetyltrimethylammonium bromide ( CTAB ) were
analyzed. The dynamics mechanism on gas hydrate was expounded. Composite surfactants are believed to be
effective on overcoming the existing inadequacy. The future research direction will include establishment of the
hydrate kinetic model containing surfactant parameters.
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