Y FALF 2 4R ( Wuli Huaxue Xuebao)

830 Acta Phys. -Chim. Sin.,2002,18(9) :830 ~ 834

September

MW A BB R AT bola/SDS ;R & R HIFFR

& =

# % HRE

(AERKEUES ST IE¥R, LR

FZTE

100871)

524

WE DANEBERHIRT bola B THELST5+ REMBRH (SDS) BARKRMEEARALEL
. HEERASENBIERY, bola 4+F5 SDS R A FMEEREHRE TRIAMNAEELIER, XFHAEIHEA
WRESHEREGL RERRAR S ERMY . XU bola 43 F5 SDS BEHKR PR AR EER %
KB E R A E MR =409, T bola 3 FEH FBKB AN EIERRAE B EHW .

XEA:  ANEREL,
FESEE: 0647

bola BUREE I,

RHEEEFREGER BN ANBTXE, MR
NIV B R T AR PR R o R M 4 F
ZEMEAERE —AN8T0 . BM Clint" RITHKE
AL v VB0 o B P T BAR IR 4 4K R, Rubingh®®!,
Rosen” FIi@X H 4 1 8 ARBr 3 Z B H#HT B IE,
KHENATIEEEBAERER. B H24%, UM
MA RSB A FIERA RS RBE TRIFH
GESR 5O ARSUREHLIN S VR BRI B T bola B E
43F [ (Me)sN* (CH:)sOCsH:O (CHz)sN * (Me )3 12Br -
(H5 X CPhCs) 5 RHEHIEGFE BN+ 5%
HBRE (SDS) IRAKR, —FHEEH Ttk
RHNMIREALTEAH, B—HERITEHEHHR
HREW, BEEFRABFARATERERBES S
EEERERNYEAERR . FHik, RITHE
BEW I\ 43 F 46 B AE F A £ BE SR 33— 54535 bola Y
PR T EEEREEENERSKREARETR
MEH A EIER .

1 XL
SDS Jy Sigma A &= 5 (99% ) . HERAH
EfEatra. 1,6- “ROREXE T E H 1,6-
D FEH % . NaBr 7E 600 CHIBEHH . — WK
% KMnO, B EFARBHEA . DIBERENE

2002-01-25 ¥ EIHIH, 2002-03-13 BB . BER A - B8 1% (E-mail: JBHuang @ chem. pku. edu. cn).

(20073002 ,29992590-4) % 8137 H

HEAER, KHE, RERWE

30 THBBRMREHR A, KRNE FRESFH A
NaBr ##I# 1=0.1 mol - kg~".

CsPhCs B4 AN Scheme 1 R . 2.6 g X3
—WH.64 g1,6- _JRELEHET 60 mL REIF, WA
4 g KBRS , BB T ER, 1 XEFEm
A 4g TOKBRERSF , 58 = K EAMI 4 g T/KBREREP .
R, IRERER, I RIS E A . KRR R
BAVKFEF AR, B BEEERNT S . F e ERA
NENEL SR, 18 3. 5 g A FER Br(CH:){OCH:O
(CH;) Br. 1§ FiRE&YS 50 mL = ki Z B
BHRIRS, BARHTHE, 0 CTFTRM6 K, &
HEFBEOHFREEFE . BREERLKZ
BELSHR =K, BEARMK CPhCs, F=F 75%. 'H
NMR (DO, 200MHz){75 3 {H: 6. 82(s, 4H, ),
3.90(t, 4H, —CH,0 - ), 3.20(t, 4H, —-CH, =N - ),
2.97(s, 18H, ~N(CHs)s), 1. 60(m, 4H, —CH, - CH; —
N-, -CH:-CH;-0-), 1. 35(m, 8H, — (CH); - ).
TCE T (CHasN:O:Br: - H:0) BITHEAE N C: 50. 35,
H: 8.39, N: 4.90%. SLW{E K C: 50. 87, H: 8. 26,
N:4.71%.
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Br(CH,)¢ Br

K,CO;, acetone

Br(CH2)60_©—O(CH2)sBI'

_NCH)s Br'(CH3)3N+(CH2)6O—©_O(CH2)6N+(CH3)3Br-

Scheme 1 CsphCs synthesis

AT EmER L. R 1R, FEE G
TR BEHREE cme FAREKRIE (yeme) H
CoPhCs Bk RF4{K2 20 mN - m~', {H5 SDS #{k
FABE . XEH T CPhCs TEF R TR U &ty
%, BERERNZNBINEERAFTEHEERE
KAENBBHTREAR . MEARSERS
B T IR M 2 A B B 2 HE 51 T 58 R R T R A
BESNZEA EERREMRTK I ERIRE - CH..
BEEREK cme EHK TR KR, B35 SDS Hik
FHLEEALZ . HIBAEAK cme 5K RHK
thek (E 2) \TLLRI, kR 5EE I ERREEE
FRAERR—#, SHARSERANAKE . B
HRRELIWEER, BENERE Clint" 52T
BHREELER .
2.1 BARALRRBEERASY

MFEEBRESER, BRPRASNEER
i TRTE:

fi=zexplB( - x1)%], fa=expBai

xn NAA 1 FERERMZS0R G BB 8 EER o
¥, BERERASHEERAK/DHIFESE . B
2 XHE ) K/NR B T IBA R B R R & A

65

34 58 7

601 2
i \\‘

g —+—+

L Il A Il " i Il
5 4 3 2 -1
1g (Ccgone,/ mol + L")

1 C:PhC:/SDS BEAHFRMREK S LR
Surface tension curves of CsPhCs/SDS
systems (30 °C, [NaBr] =0.1 mol-L"!)

1) Xooa =0. 05, 2) xpota =0. 14, 3 ) Xoos =0. 33,

4) X0 =0. 60, 5) X0 =0.82, 6)Xbota =0, 7)Xpow=1

Fig. 1

SFHEERBERSETE . X4 8 <08, —&Z
EAERE (BREIER); B> o, HEHRF; ¥4
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.

CsPhCs 1 SDS IR A B H FHMHEERASH
B* LA Rubingh H# 18

= In(auemer /xdfeme}) _
(1 -xM)?

In[ (1 = a;)emer /(1 =2 emcs ]
(1)?

He o A CPhCs TEBANER R EE R,
cmer MR G R EIE R AR B A B E, omcl.
cme} 43 B K45 CPhCs SDS Ky B — A R B I 5
JB ok B, o SR g 4 1 e BB AP R R A B
CsPhCs/ SDS 14 F MR A B A 4 i A EAE IS #K
@H‘% 1. ﬁq: ¢33 EIUQ Xbolay TB\CIEJ .

MELIAL, FEALHAT g BERRHAE
(-10.7~ -12.2), HHBAERPHFERRAE
A . ZIBRAERN B SEE&H /AR
RER BME(-10.4 ~ —13.2) ORI, PLHH X RN

550
500
g0}

4007

I

0

10* cme/mol
n

00 0704 R 9% 16
M2 CoPhC:/SDS RAHRM cme HBAL
xvoe FIAITEIL
Change of cmc with the mixing ratio
Xboa in the CsPhCs/SDS mixed sys-
tems (30 T, [NaBr] =0.1 mol-L™)

——experimintal result,

Fig. 2

------ calculation by clint equation
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£1 CPhCe/SDS hRHIBEARALMRHEEERSN
Table 1  Mixed micelle composition and mutual interaction parameter in CsPhCs/SDS systems

) (e*/e”) 10*cmc/mol + L! YVeme/MN * m™! xt g
0.0 0 17 33.9 - -
0. 05 9:1) 4.5 31.9 0.24 -10.7
0.14 3:1) 3.8 32.2 0. 32 -12.2
0.33 (1:1) 3.6 32.6 0.35 -11.7
0. 60 (1:3) 4.3 33.0 0. 39 ~11.6
0.82 (1:9) 7.7 33:7 0.43 -10.8
1. 00 1 490 51.3 - -

T=30 C,[NaBr] =0.1 mol-L!

HHEERERRERMLEZ RIMEEREIER,
CsPhCs I FHEMXMHEERRE=EHENE
ma . XU ERBAERSTHEEREERAB
SBEZEFERGIER, MARKRIEEZEHHR
KAER. EREFREEENRESERPHHE
e/, FERB TREEER B FREEEARIESR
HIRE], NI RE S FHEFIE  BE".
2.2 REBMEARRBEERASE

FRE W RTEMFRIRE K ST B R R ZE
RGBS RAHEAERZE B B FHIAR W 5,
HFRNE 2.

5= In( e /xic?) - In[ (1 —a)ei /(1 —x1)c} ]
(1-x)° (x)?

He on Ky CePhCs TEREMERFHBE/RDE, N H

BERBRNIDTHEASREEENEBWEE, 18

CePhCs TEREAHT /R 7380, 8 WA SERKRE

KA TR —REEERRE, g hEREHPRE

EENMHEEERAS .
HE2BHEERK B WA HE, HHA

XHEB R TAHRME R B XRHRERMZEF
Ko FHEERERSERATH 2 FHEEER.
TRA 1 2 HxS (B FE CoPhCs 7EAHH th 5 B i 19 i T
Hatm, RN THR A BE 3 TR, IBEERRN
REARMAERATEREL TR S, XtE—K
B THA B> B WEEFZE. EFAAIXE
B T 7K S A T B IR B2 R s A BRI I
g% [13]_

T EEMEARAREEENER, - E
B/NF -5 B 00, REKSIMFEKCLEEDE .
i 7 CsPhCe/SDS IRA R ZEH, RE g &£
-12~ - 14, HBAERHIBMBEEREKS (yome) X
BT SDS AR, XEER CPhCo 7 FHEBR
RERBUE U BIMEHER, HERERRZRNZ
HAHAERRRT TR SIS RBM - CHs, TR
REEKHEENBHBHH -CH —. AT WL, XFF bola
DRFREmMEER, A THERERMEZESFH
RS, IROTARREAUDGE o 2 i 7k 77 # MR 2
Wit FEE R, BABRBRMERER 54074

#2 REARMEERRHEEERSHY
Table 2  Mixed monolayer composition and the mutual interaction parameter
@ y=55mN * m™* y=57.5mN +m™* 10°7 .
o 8 I L mol » m-? Anin/nm?

0 = - - - 3.4 0. 49
0.05 0.26 -14.2 0.26 -14.2 3.8 0. 44
0. 14 0.29 -14.0 0.29 -14.0 3.8 0. 44
0.33 0.32 -13.5 0.32 -13.5 3.9 0.43
0. 60 0.35 -13.2 0.35 ~13.2 3.8 0. 44
0.82 0.37 -12.0 0.37 -12.0 3.8 0. 44
1.00 - - - - 1.5 1.11

T=30 C, [NaBr]=0.1 mol*L"?
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Fig.3 Dependence of mixed monolayer and
micelle composition x; on bulk compo-
sition @ in CsPhCs/SDS mixed systems

30 C, [NaBr]=0.1 mol-L"!

. K ZESNEER . WARMESEZMHERM
*.

S FIERE R MZ AR B R AE R
T R b2 o PR R KB . E2 AL, TR
SRR TR ER I CPhCs IR RARMKT
60% , L B 2472 CPhCs BUAR K 2.2 1% . X
ULHA R 2 o FHS B E B .

P B AR AR F AT LA 2 v v B B el RE A
BEFREOREmE . TEERKZ, A

A(AGY%) = RT[In x5 + B *(1 —x%)?]
A(AGY%): = RT[In(1 - x8) + B *(x3)?]

Her, AAGY) A(AG): S HIR4HS 1.2 EER
ME HBERIREE, B 44 HT CPhC(H5 1) A
SDS(414r 2) RE WM B HEEMNKRE . HE 47
W, BEEANHSTEEAPEERED, AAGY)
S XHEE K ; RETEHERIKA A 5 (CPhCs) FHE R
A pEE (A(AGN))) ZBEK . FNEERME
Bird b, —MREEENEERTSERD,E
EEEZESEMEREERA . RIERMKE hiEL
MREAAGY) gaxHERK . TR HIE B %5 /EH
T RME R M 5 (CPhCe) FERTH B £ /Y
BB, Bri B B i BERE LA (AGN ) TR K .

3 & it
A SC AR R B BFFE T CoPhCs/SDS 1R &

1
2

3

.
|
|
:
L

00 S R a 0% 08 1o
4 BEEFE B CPhCs(1)F0 SDS(2) T H W fit
B RN

Change of free adsorption energies of
CsPhCs(1) and SDS(2) in mixed systems
30 €, [NaBr]=0.1 mol-L"!

ERMBEER . SREM, 0T ERA B
FEKHELEASHEMEMRARNRE, BHCPIC
5 SDs ERA KRB HFABGRMMEEEN . RE
HRK B SFEEL/ERRIRESIERY g (H
ML, VLB M Sk 3 2 (8] i g i I 5 | PR 72 A T
FIVE AR EBFE, CPhCs 43 F 454 B K TR 5T
MEAERRE BEEW . EARKERLET, #
FFTE B> BY. o TIRMI A hBERHT B R, Rim
TG B2 B CPhCs 7l VA R N ER B K TE 191 7
HH R .
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The Study of Bolaamphiphile /SDS Mixed Systems by Applying the Regular
Solution Theory*

Yan Yun Han Feng Huang Jian-Bin Li Zi-Chen Ma Ji-Ming
( College of Chemistry and Molecular Engineering, Peking University, Beijing ~ 100871)

Abstract  The interaction of molecules on the surface and in the micelle of the mixed system of cationic bo-
laamphiphile/sodium dodecyl sulfate(SDS) was studied by using regular solution theory. The interaction pa-
rameter indicates that strong interaction exists both in the surface adsorption layer and in the micelle. The strength
of the interaction is similar to that of conventional alkyl quaternary ammonium salt/ alkyl sodium sulfate mixed
system. This means the synergism in the bolaamphiphile /SDS mixed system is mainly caused by the electrostatic

interaction between the hydrophilic head group, but not apparently affected by the hydrophobic part of the bola
molecules.

Keywords:  Regular solution theory, ~ Bolaamphiphile, Interaction, Micelle, Surface adsorption layer
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