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Study on the Interaction between Cationic Gemini Surfactant and
Anionic Polyelectrolyte

Pl, Ying-Ying SHANG, Ya-Zhuo LIU, Hong-Lai* HU, Ying
(Sate Key Laboratory of Chemical Engineering, Department of Chemistry, East China University of Science and
Technology, Shanghai 200237)

Abstract The interactions between cationic gemini surfactant hexylene-1,6-bis(dodecyldimethylammo-
nium) dibromide (CioH25(CH3)oN-(CH2)e-N(CH3)2CioH2502Br) (12-6-12+2Br ) and oppositely charged
polyelectrolyte poly(arylic acid, sodium salt) (NaPA) have been studied by using fluorescence and conduc-
tivity measurements. It was shown that micelle-like aggregate or complex could be formed between the
gemini surfactant (12-6-12+2Br ) and polyelectrolyte NaPA due to the static electric interaction. Comparing
the fluorescence spectrum of system of dodecyltrimethylammonium bromide (DTMAB) with NaPA and that
of system of gemini surfactant (12-6-12¢2Br ) and NaPA, it could be found that the interaction between
gemini surfactant (12-6-12¢2Br ) and NaPA was stronger than that between DTMAB and NaPA. It could be
also found that the salt and alcohol are favorable to the formation of the micelle-like aggregate and the
re-dissolvation of the complex.

Keywords gemini surfactant; polyelectrolyte; molecular interaction; micropolarity; micelle

8 TR R 1) A B R A PR 2R P A o A2
A ZR AL BRI A S Y J5 T AT 5 2 3 T ) el 2R
RO ORI 2257, AE2E. tese s BR255 5T
HAT Z NS, 2R ENIMEER) ZER B
FC AR 2R IR 2 THT K 7 W20 b 3 s 316 0 2 A% e 1
I AR, A DBEFCH N R by O

* E-mail: hlliu@ecust.edu.cn

NMREE, g5 00, A k| gt o
STk, X AR T A RN 2R FL R ) AR LA REAT
TORMERERISNT. KL pH (I . s PR
PR bR R | R . R TIIREDL R R,
(R R R R AR . B AR
FRRRHY A e FL AT 10 288 R AR 5 P A EL A Y 3 0 e el R

Received October 14, 2004; revised February 25, 2005; accepted March 28, 2005.

[ 5% A SR BF: 34 (Nos. 20236010, 20476025)F1 Lt T 2 g Wi H



1282 % %

Eivd Vol. 63, 2005

IR AKER. BT amZI R E g, R/ TG R
AR PE(CMC) I, R 1 770 43— R LA SR B e o )
JEAR GG AR MR I 7 BT, B0 AR 2R A o
Iy TR ST R PE R R B J R, T “ HRBR” BR
F T IR, TR RS T R, W
T TR P S T VR R EHE R ), AR AR
SE PR AR 1L Almgrem 25156 n g dk = HIE B 4%
(CaTAB)/ R 4% L T 1R 3 (NaPSS) 14 & I WE 9T R B, e
SRAEES 3R T MR R s 5 7 IR TE K, S
TS PE AR e e B A BE AT G AR TR S (R 9 BE Y [
P, BORREERREE, AR RER AL, R
JEBR AR SR A URE 0 2 TR R AR SR AR A . TR
PSR ik R &S SR IMEMERI 25 TR A
figf U2 TR 7% P 771 SR B AR TR 2 .

IRAF AR RS B AR e R RS T R, 3R T A
SR FRLA TR 1) B i PRI LR A, %o 2R FRL A o 3 L 2
i« 3 T R R RE B A v R R A
Gol drai cht™ 3 AN [/ ¢ 5 ¥ W3 10 SR 5 H4) (0 F 5 2 1,
T fein A BE FRARR SR R IO (D DT DX 38, I A7 A0
GhRA. AR EC R TV 1 7R 5 2R H A T B A R I 5
AR WARE. AR TG SR “ X7 A7 (gemini)
FMTEVER, o A PR Sk I Lo J B P 4 e 2 T P )
FEAR A Sk JE b3 ok 6 2 ] (spacer) 3 Bz 1M k. i 1
CH L ALK PN XGR 7y 1 SR B0 3, B (] FR A
VEF i, 800 T IR EURE s K VEH, R I B E R
KFRPE FAHGIY T SRR i i HE e, Rk T 75 S By
TEREM I EHE S, AR MEE R R . A
T 3 9 SEHRET VR AN HL P VLA 9 FH S A B R T 9 2 A
(C12H25(CH3)2N-(CH,)6-N(CH3),C1oHp502Br) (12-6-12¢
2Br ) A 51 5 LA TSR TR M PR 1 (N aPA ) Y 5 ¥ R 1)
TR, T LA Ay MRS b A D T2 o A R oA 2 TV 12 51
R

1 SLEERS

1.1 RFENE

WA IR TS P A CiaHasN(CHa)2-(CH,)s-
(CH3)aNCioHps (12-6-12:2Br ), ASSE i % 45 Y HiA
JHIREN(NaPA, H#45r 1 Hi4 5100), Aldrich A& 4™,
+ e S L RAL R, Acros A AR T, Fluka 2 T
ArE KO, AR, FIHRNAL T —) 7, L1, AR,
HERFUPU T Bl gy T A, w>>99.95%, HE R
PR B B R A ] AL, AR, w>>99.0%,
BRI B A ] SAGHT, AR, w>>99.5%,
R A AR AT R A ). SR KO IR EARK.

I8 FaAR I RF-5301, %17 HL 5 R AL
DDS-307.
1.2 SKEHZE

WS TRA WO T iEAE 80 AEAR A CLpl H T 4
e 8 VT 2R TR 35 ) 5 R PR TN A Y, 24
Frik gkt 8 G e B 9ORREE . H it i
I PR A2 PR, RV XA R (R R R IANAS R )
PIHRE Iy 1, —MOE R R aFH R R/ Y. X2
HTFEREA PO R R 45 2 . X om
PR AR Ak UK DA % 5 T FR L 4 5 5 P, i
WP BENT 107° moleL iy, HUW 2B H AT R 40 45
P AR 25980, IR 373, 379, 384, 390 1 397 nm
BT L R G 0. ARV S, B R A A
PR LIS IR, DR T R 25 (R IR s BE 2% S A ath, A
PR A e AR O BRT 5 0 IR BRI 0y 1 R AT
ARSI BN REL I, DRI 28— PR 2 252 K[0,01 KT
1200, AP O — R 5 5 = R s B LG 1
NN HER). X R “HedAr R, #)7z
FH R 5% 531 BIT AL A B8 R P AR AR 2223 s b ok
(AR 1] LR AE 5 9 2 75 A 3 THD V7 P 0 R o il 2
SRARITE . V3 P8, TSR FRAR, B 2 A R T
TR AR Bl SRR AR R T R

S, E ES I O EE R VR R (B R R A
6.53X 10 7 moleL™ 1), JFLLZW WA A FIEH 1X
102 molsL ) NaPA % SRJGHI 4 BE /B 1X
1073 molsL ™ (JH -l 4 B X IR ) Al 2.84X 1071
molsL ™ (FH T fhil #6 w 4< JBE DX ISR it ) FRD 8 T P 0990
FHBC B ) NaPA 5 J60R1 2 TV P AR i — 25 1
NaPA I FE [ o 2 HIVE 1k 7R BE AN R ol I FH ¢
FEICREVII s HDO e, IR b A U M2
BT SE . B 1A ST 9 2R 4 I U 9 i i i .
FCHl—AE . NaPA WREE—E . RITEHEFIKEA
[ PRIV, e L F

2 HR5R

2.1 Gemini(12-6-12+2Br )5 B A KB IR SR &
211 AR

2 RRIGIRA(NaPAYKE K 1X10 % moleL ™t
I, 14/lg BER TG PE AR BE (AR A0, R T 55 24 1 A
BRG], AR/ (2 1.1X107° moleL ™), I
PRSI 4R SR A 20 58 R IS LR ORI, X AN
R e 5t 58 5 9K 5 (CAC), & L (12-6-1242Br ) ()
CMC (1.01X 10 3 molsL ) h %



No. 14

BB IR F Gemini I P/ 9708 1 5 RUR SR ELAT ] 1283

Intensity

340 360 380 400 420 440 460
A/mm

Bl 1 Gemini (12-6-12+2Br )/NaPA ¥y 4L % () %¢ )l e 1% &
(298.15K)

Figure 1 Typica fluorescence spectrum of gemini (12-6-12¢
2Br )/NaPA solution (298.15 K)
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Figure 2 Variations of the micropolarity of gemini (12-6-12

2Br )/NaPA solution with the surfactant concentration
Cnamn=1X10 * molsL " (298.15 K)
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Figure3 Formation of micelle-like aggregate

40

301

Intensity
[
[l

0 M

]
340 360 380 400 420 440 460
A/nm

B 4 Gemini (12-6-12¢2Br )/NaPA ¥ L7 AR ) 9% 5656
i (298.15 K)

Figure 4 Fuorescence spectrum of gemini (12-6-12¢2Br )/
NaPA solution in neutralization (298.15 K)
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Figure 5 Variations of the micropolarity of DMTAB/NaPA
solution with the surfactant concentration

Cnamn=1X10"* moleL"?, 298.15 K
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Figure 6 Variations of the molar conductivity of gemini (12-6-
122Br ") solution with the surfactant concentration (298.15 K)
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Figure 7 Variations of the molar conductivity of gemini (12-6-

12+2Br)/NaPA solution with the surfactant concentration
Cnamn =1X 10 * moleL %, 208.15K

l6r

13+ L

1/

lg [¢/(mol - L]

Bl 8 VA VBUIMAT 1t it 2 T T PR B TR A AL (e —TE I, A—3%
LW, Cnapa=1X10* moleL %, ¢ ,»=0.02 moleL *; 298.15 K)
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Figure9 Variations of the micropolarity of the solution with the
surfactant concentration (s—without acohol, «—uwith glycol,
Cnapa=1X10"* molsL ™%, Cyyeo =0.02 moleL %, 298.15 K)
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Figure 10 Variations of the micropolarity of the solution with
the surfactant concentration (s—without salt, o—with NaCl,
Crnapa =1X 10 * moleL %, Cyaey=0.02 moleL %, 298.15 K)
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Figure 11 Variations of the micropolarity of the solution with

the surfactant concentration (s—without salt, v—with KCl, cyam
=1X10 *molsL %, cxg=0.02 molsL %, 298.15 K)
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Figure 12 Variations of the micropolarity of the solution with
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