5528 3% 45 10 1) W R Ak 2 Vol. 28 Iss. 10
2011 4 10 A CHINESE JOURNAL OF APPLIED CHEMISTRY Oct. 2011

RN AR B 2 Gemini RELEMEF B G AARE A E

Fax B A& % W OEAE BHEA BriE T % K OF
(

ILTIRE R AL T pe K% 116029)

O DU TR LA LR L\ SRR AN £ R O EREURE, A A 4 TR R R A R
h Gemini ST PEF 5 i BYZL AN AL RS HAR 005 X i & U AL S A M EAT 1 3R AIE o 4 R w15 V7] 25
HARARA I OB R L, B i FLAC R RE LS B F IR IRYERE o E—2P0HE 1 4 Fha TN I LR 454 5 1 RE
MK A

REEIR BEIIPRIR AR LR , Gemini FETHIIE P47 , I S I AR B2, T T

HE 3255 0621.3 SCHERPR IS . A Y5 :1000-0518 (2011 ) 10-1184-05
DOI:10.3724/SP. J. 1095.2011. 00677

Gemini ] P70 2 0 1 R RE ATRE 2 4> 2K SR 2 A Sl ik 3 e — R RO BT B SR T i ), 5
P GEF TG MEFHAR FUAE, I M) BA i PR R BE ARG FLAL PERE LY A AR 9 2R AR 25 BUAIR Y Krafft
PR T A KSR R

FRT, BIF9E iR 2 102 XU #3628 Gemini 3 0116 P 77, 5¢ TR £h Gemini 2 1811 4 7 1) 41 18 %2
B BEERR R AR Gemini 17T 70 1 B VR FLAL SR TR 55 38 3 550 R 43 HIOR) %  F HFE
U BRI S Tl o P T BUBURH AR (B, HoAT 2R TR R R D 2 A R R A
SRR RS T AL ORI S O R 1 A, B AU I U T I AR 2 — 0 AR SC A
LB B A, 1 e S TR BRI S N i A5 £ B XU R BRI B , N B B 4R A, HEE 5 R
Rl BEHE I I IR TR FC AR AL , 3 B T 4 PRI IR IR IR AR L Gemini B TATE VE5), M3l T EATHIR
TR T7 e A A S FLAPERE S IR RE o 5 MBS AN Scheme 1 fT7R

O

(0] (0]
[éo N N LI
HOCH,CH,OH
-7 O (0]
(1)

(0)

0 0
NaHSO
CHS(CHZ)H\O)K/YO\/\OMO\ CycH —
0 0

(1D
O  SONa

CH,(CH,) « o&/\(o\/\o

O,
1 ~(CH,),CH,
NaO.S

)
n=11(Gemini-12) ; n =13(Gemini-14) ; n =15( Gemini-16) ; n = 17( Gemini-18)

Scheme 1 Synthetic route of target compounds
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Burker Avance-500MHz B 4% it 245 1% ( Fi £ Bruker 43 &] ) CDCI, 5% DMSO-d, H AR, TMS 5 N5 ;
TENSOR 27 AU B AR e 217 S 3% AL (8 [ Bruker AXS /A ] ) , KBr Ji J; K100 %4> | 23 i 5K 11X
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1.2 Gemini FEABFEFEERIEREEEFNER

LI Gemini-12 )45 R M . 78 100 mL = B A 10. 05 ¢ (0. 102 5 mol ) T3 BRI, 3. 105 ¢
(0.050 mol) Z, [ % 0. 132 ¢ Fo/K ZERGN AN 10 mL PR . Pk  THE 2 95 °C, B3k & 3 h, 15 ] =
Y& B R FR AR (1) o FFAA 2196 (0. 118 mol) 1-+ % 1. 404 g MR AL, T 135 T4y
K BIFERR , BB 0.5 ho il g — R R (B TR fh %, T 28 MR T 258 3k B e KB 45 1R SR o KR A
50 mL 95% 1) Tk, £ T v Jii 8 B [ 44, 45 v 8] 7= 4 & R U ED SRR+ LR ( 1) , iR k% 88.5% .

B 8. 86 g(0.015 mol) kA9 T F = B8, A 8.2 mL 40% i) NaHSO, /KR AN0. 12 g 7505
B W IR . THEZE 95 °C BRI R, AR 0. 5 h il — R MU 5B Ab %, B R iR IR B i
KA 2 1 o 43 B 15 mL JC/K ZEEFD 15 mL ok Z B e B A B2 =4 () BEFABR TS
TR EE Gemini-12, k% H 93.7%
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T3 Bl SRR B

FULPERES % SOk 8 ] 40 /K I A2 < 7 25. 0 mL HZERF TP 43 BN A 10. 0 mL AS[a) e B 1) 22 1f 16
PEFIK BN 10. 0 mL IRkt , b FHRY: 60 K, BE@ i, 2/ R K22 5.0 mL %)
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4 Bl g5 H AL, £0 AR B 2 956 F1 2 921 em ™' b B M B—CH, 1 45 4% 2% 415 52 921 A
2856 cm ' 4b I I—CH, — 4 4R 38 ;1 728 cm ™" B C=0 (P45 3R 3hiEA ;1 300 F11 163 cm ™'
L S=0 1y B % Bk A B A 48 B 2 3% 475 1 181 ~ 1 240 em ™ H B HRAE 35 1 040 em ™' H 3]
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Gemini-12( DMSO) ,6:0. 847(t,J =7.00 Hz,6H,a-H),1.229 ~1.312 (m,48H,b-H) ,1. 506 (t, ] =
6.00 Hz,4H,¢-H),2.169(d,J =5.00 Hz,4H,e-H),3.160(t,] =7.80 Hz,2H,d-H) ,4.027,4. 154 (u,
J, =J,=6.60 Hz,4H,{-H) .

Gemini-14( CDCL,) ,5:0. 880(t,J =7.00 Hz,6H,a-H),1.229 ~1.257 (m,48H,b-H) ,1.499 (¢, ] =
12.50 Hz,4H,c-H) ,2.169(d, ] =5.03 Hz,4H,e-H) ,3. 143 (t,J =9.25 Hz,2H,d-H) ,4.026,4. 153 ( tt,
J, =], =6.60 Hz,4H,£-H) .

Gemini-16( DMSO0) ,6:0. 879(t,J =7.05 Hz,6H,a-H),1.229 ~1.298 (m,48H,b-H) 1. 583 (t,] =
7.20 Hz,4H,c-H),2.169(d,J =5.05 Hz,4H,e-H) ,3. 114 (t,] = 15.7 Hz,2H,d-H) ,4. 027 ,4. 153 ( tt,
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J,=J,=7.10 Hz,4H {-H) ,
Gemini-18 (CDCL, ) ,5:0.879(t,J =7.05 Hz,6H,a-H) ,1.229 ~1.298 (m,48H,b-H) ,1. 663 (t, J =
16.6 Hz,4H,c-H) ,2. 168 (d,J =5.00 Hz,4H,e-H) ,3. 114 (t,J =15.7 Hz,2H,d-H) ,4.021,4. 158 ( it,
J, =J,=5.00 Hz,4H ,f-H) ,
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Fig. 1 Relationship of y-lg ¢ of Gemini-n
a. Gemini-12; b. Gemini-14; ¢. Gemini-16; d. Gemini-18
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Table 1 Surface properties of Gemini-n at 298.15 K

Compd. eme/ (mol-L™1) YVeme/ (mN-m 1)
Gemini-12 4.3x107° 33.80
Gemini-14 4.0x107? 20.11
Gemini-16 3.1x107? 39.99
Gemini-18 1.3x1073 44.34
SDS 9.8 x10°° 39.00
2.3 Ffoiee . -
12 Sy 4 T im0 P 50 100 L AR R B o i 3 4oor
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Fig.2 Emulsifying capacities of Gemini-n
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a. Gemini-12; b. Gemini-14; ¢. Gemini-16; d. Gemini-18
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Table 2 Foaming abilities of Gemini-n

The foaming volume(mL) of different time and foaming ratio

Compd. . . . .
w/ % V(0 min) V(5 min) Foaming ratio/ %
Gemini-12 0.1 10.0 8.50 40
0.5 17.5 16.5 70
1.0 40.0 36.5 160
1.5 85.0 80.0 340
Gemini-14 0.1 7.50 6.00 30
0.5 17.5 15.5 70
1.0 25.0 22.5 100
1.5 30.0 28.5 120
Gemini-16 0.1 10.0 8.50 40
0.5 15.0 12.5 60
1.0 7.50 7.00 30
1.5 5.00 4.50 20
Gemini-18 0.1 10.0 8.50 40
0.5 12.5 10.0 50
1.0 5.00 4.50 20
1.5 3.00 2.50 12
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Fig.3 Foaming abilities of Gemini-n
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Synthesis and Surface Activities of Gemini
Sodium Sulfosuccinate

JIA Jinying, YAN Jie, AN Yue”, CUI Dongmei, YANG Chenxi,
CHEN Xiaofeng, WANG Tuo, TONG Yan
(School of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)

Abstract  Four different sodium sulfosuccinates were synthesized using 1-dodecanol, 1-tetradecanol,
1-hexadecanol, 1-octadecanol, maleic anhydride and ethylene glycol as starting materials. The structures of
the target compounds were identified by IR and '"H NMR. The results of surface tensions, foaming abilities and
emulsifiability measuring show that every compound has lower critical micelle concentration( ecmc ), stronger
emulsifying and better foaming ability. In addition, the structures and the performance relations of the four
compounds were discussed.

Keywords sodium sulfosuccinate , Gemini surfactant,,cme , surfactivity



