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Abstraczt M crostructure and dynamic rheolpgical Praperties of lanellar |iquid crystals pmed in Brij97/water/ bminBF4 and Brij

97, wWater; hn 'm_PF; systams were nvestgated hym eans of SAXS and snal] anp Jiude oscillaory shearmeasurenents ]t is shown that
wo systan's exhb it gl like and fluid— lke the®rams respectively apngw ith he different Jocations of nm PE  and bn in_BF, Pene.

trating tyough the Jamellar phase
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An inportant area of green chemisty is the re
Placement of hazardous solvents n chemjca] processes
Tonic 1iCmidS( ]L%’ as te prinary candidates for such
green replacan ent so}vent,s have heen extensively mo
vestigated formany app [ications Hovveve,r the pma
tion of supramojecular assemh Jies rejated 10 .S ramains
0 he exPlored and has heen attractng increasingly m
terests N hoth the chem sty of onjc ]iduids and supra
molecular assamblies of anPhiPhilies!!. I this work
lame]lar ]duid cwysals formed n Brij 97, water
bn in BE and Brijg7, watery bn in PE systans were
nvestigated using sna]| angle X_ray scattering( SAXS
and theologjcalm ethod’s 10 {ind any new properties he
ween them

1 Exberinents

Materg 8

The nonjon ¢ surfactant Brijg7 of purity > 99%
was purchased fram SignaA |drich and used wihout
furtyer purification Jonic [{quids Hn'm_PP; and pnin
BH were Prepared using the procedures the sane asour

1.1

previous wont?
1.2 Experinentm e fods

The lame|par sanples were prepared and stabilized
according 1o literauré?

Snall angle X_ray scatter'ng( SAXS were per
fomed on a HVIBG-SAX X ray smal]l angle sYsten}
and rheojogica] measurements were carried wih a

HAAKE RS75 rheaneter as described previous[y
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The lame]lar structure dimenspnswere cajculated using

the equations reported?

2

Results and d iscussion

According 10 the reporeed Phase dja8ramb?  free
lamellar Jiquid cysa] samples [, ( Brig7/ water),
L, ( Brip7/ bninBE, waey ad L, ( Brig7,
bmrn_PF() / Watel) were prepared The canpositons of
the samp s arego 20 76/4 /20 and76 /4/20 resbec
tively Dynam ic rheo]gY and SAXS mnvestigatpns on
the lkmellar samples are made canparatjve [y
2.1 Mrostrucure
Fran SAXS data listed in Tabley

at the same water conent the vajue of &  in order of
5 ;

L,> L,> I,; While the valies of ¢, follows],,~

It 1S sen that

Taly 1 Characterjstic Paran eters for fhe Janeljar phases
Lanelar d dy - %
Phase (A) (A) (A) (A%)
1 55.72 365 19.2 520
L, 56. 52 37.9 18 6 537
L, 55.72 37.3 18 4 54 2

Notg ay s the effective cross sectonal areaper surfactant at e -
terfacg dapolar is the thickness of the apolardoma jn and d}v the polar da

main
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I,> 1I,. Since a; usually changes very slightly with
the surfactant concentraton when the type of [iduid
crysta] 1s unchanged? , these differences should be re
lated t© the ways ofbnlin_Pf«; orbntH pene tratng
through the lamejar phase

It 18 clear that here s an ;crease hoth n & and
dy Pbr I, and I, canparing to Ial, reflectihg that
both bninBE and bnin PE are soubilized i the hy
droPh ilic danan of the kme]lar Phases A[so fran te
m crostmuc ture parzmeter§ it 1S reasonah e t0 conclude
that bnfn,BE smamnly localized n hewater |ayer of
the Jame]larphases and resultng in a Jar€ervajue in g,
( I,> I ) whereas hn rn.Pf«; 1S dam mantly pene
trated beween te ) chains of Brijg7 molecules
which causing a lar€er vajue in ag ( Id3> Idz).
2.2 DVYnam ¢ theopgica]lhehavpr

More nfomaton on the newotk stucture of he
lane]lar Phases can he chtained fran snal] anplitude
oscillatoy shearm easurements The frequency depend
ence of hot, storage moduluS( G’) and Joss modulus
(G’3 pr the mmellar {uid crysta]line samples are
demonstrated n Figure |
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From FigL wo diffrent mechanica] spectrun
are shovn by the lame[lar Phases mvestigated Ly, and
Id2 are characterized by the samne type of mechanical
specmrr} vpica] gel ke rhegram The rheo€mam of
I, ©Oobviously diffrent fran thatofl, and I, The
slope of the frequency dePendence of G’ is far sharpe’r
as a consequence it tends o« crossover (3 at Jow fre
quenc}' and exhiits fluidlike viscoephste Property to
sane exent

3 (Conclusions

(1) SAXS data indcaed that bninPE i doni
nantly Jocated heween the oxyehYlene part of surfac
tant and bmin_BE iIsmostly Olubilizzd n hewaterar
ea

(2) The frequency sweep spectrum oOf bnin,BE
conamning lanellar Phase s Ypica] gel 1k§ whereas
the ]gn(m,PE’ ocontaning one shows viscoelasticiy 1o
same exfent
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