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Analysis of Size and Structure for Micelles in Ionic Surfactant Aqueous Solution using
Small-Angle Neutron Scattering

Hong-Un Kim and Kyung-Hee Lim
Department of Chemical Engineering, Chung-Ang University

A

AHSGA FA= oA &3] &4 oA AWSAHAYg Ar7le gFE &
T WEE 29A dAHEE F39 IFAE v A(micelle)o]2far skt o] g njAl
o] Aoz PAHT7] Azt AHSGA AL w27 YA v FX (critical micelle
concentration, CMC)o]t}. CMC ©o]4e] sxoA IAF nAe #Udst T3l oo
2X4 o2 I EAVE A gon, WA du|Fony: #HFo] BItsstERE AV
9 G FAo] ofHr

FAdE mAde A7)+ diEf 30-300 A WSl siEdetH, o= AHGAHA S A5l
nAle]  Fxri AWIBAAe ww7t Z7hgel wEl 8 (spherical) -2 T
(cylindrical)-%- % & (hexagonal)-&4 & (lamellar) 9] <=4 = W3lEct A TH1-4]. ©] &
gt mjAe] AV|E AAsteE WHoR A7t FAA Al (small angle neutron scattering,
SANS), &7} X-A1 A& (small angle X-ray scattering, SAXS)¥} 22 A& 3} pulse
gradient spin echo & =A}7] W (PGSE-NMR)el <9J&] <fdA}e]l =7 &ak Al
(self-diffusion coefficient)S =74 3}o] Stoke-Entein 2]l 2]&lo] U=}e] Aw 7] WA
(apparent radius)S ZAst= WH56]0] del AFEHI At 53] SANSH2 AlHgA
A FEAdo A FAdH 3] 5HA (association structure)o] =Z7] E FRE¥E oYzl 15 A}
ole] Az o] thate] &I ARE AT Frz FRol=Ae 2y AMEHT Ut
[7]. eivkstd, A2 EAE 3] 0.01-3 nm WA BAHEEZE gyration WH4 9]
1-10 nm%! 2 &A & 5-50 nm AAQ AHEAHA vlA 100-1000 nm 2 HS 7+
g A QRET oHAd dA Fo AmE A& Ho] sAo] Fhsetr] witol TS

2 AFAdA = olv did WAL FAde] sty sgE 2 ALEFNA A
ALEE = ol AMEA A octadecyltrimethylammonium chloride (OTAC)SF th 3% <l
Lol ARBAARE de 2o]1 YE sodium dodecyl sulfate (SDS) thal o] xwc}h 2=
o] a1 Ao A 7R Bk A A A S= ammonium dodecyl sulfate (ADS) <
£d CMCe CMCe &% 033“4 D AW A diste] AdFE A TH9,10]. BF
Ak o5 AWSAAA FE&He] v uwet FAAE mAde AV o digh AR =
ob 7 AR ek} ESH ‘%‘éﬁ] Bt CMC #4eF U3 71*9} 2o Asay
7} &= OTAC/ADS?] &EgtAlol et Ao o ZF dd AdgAd Ao thdk b o] g
7F 94 daskA HA ole] E A= F AMEAdA ] EdA g )\11:0]]9} 34
= Wsl7] f1skd U”ﬁ T g AHGAA FEHe CMC oo Fsxd wE w
Aol A7)} FxF SANSHS o] &3sto] azstal s staat skt
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T ARG A = 25 GAste AREsh=d, OTAC (Fluka, % 98%)+ A o&&
2 A H AZAAS ] A 28l ADS (Fluka)E 30% &9 degz 435k
o] WA A Fwr|oA 39 Fot A<t (200mbar, 0.3 atm)¥} 1 (70 C)o &7 & I+
g 3 s AASAT 2ol Hol e A WolglE 90% o ghsol o
T o AAAska, Al deEsE A W AAA o} Jth o= A AAl® OTACS ADSE
g dAAlH oA HAzxste] AME-SItHILL & p,0 (Aldrich, purity 99.9 atom %
D)E Atg3le] BE ARE A XA

SANS SA L2 s dxAg A4 v o AxE W XA dgstoj g o, o]9
2k WERl g9 4 W= 0006 AolA 06 Aolal AtghE = FAA T2 4o A

8 Aolw 10% W99 s et BE AlsE p,o°lA Axste] F= Aol
7F 2mmeo] 2 A7 o] 22 mmel 219 cell (Next Instrument Co.)wol]l FE o] AL A

Holg 42 Akt WHA gl diste] SAHE Abe A E(intensity)E 24 (1)<
Guinier ol ¢]a] v A2| gyration ¥4 &, R, S 24T + JAvH12]
2
I(q)=l(0)exp(— %42> for 0.5<qR,<1.4 (1)
A (DA g3 @/ K0) = =A3EE gr ol WS e 49 FgelA AL
2 oghEete] V2|2 RE R, AdtEn olf 2Hd R,o 7 vl diste] 1
HAF(R)F= RE=3/5 R?S BAZE eB=2[13] Fd9 vde] gk a7+ ZRO]

doh @49 mde] FxE A BE, I(g) 7t power lawdl I(g) ccq ol BAR
z%?:_]’ T SI=Fl, Porod’s law =, I(g)ocg™'E WE W, 7% 52 globular 2¥E 7HA

Hrhar sk eH14].
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Fig. 1. log-log plot of 4 versus J(q) and its linear fitting for (a) 9 mM OTAC/ D,0

(b) 10 mM ADS/ D,0 solution.
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Fig. 2. SANS data of (a) 9 mM OTAC (b) 10 mM ADS (> : all data, @ : data for
Guinier law).
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Fig. 3. SANS spectra of (a) OTAC (& : 9 mM, []: 20 mM, & : 50 mM, and O
100 mM) (b) ADS at different concentration (> : 10 mM, [] : 20 mM, A : 50
mM, and O : 100 mM).
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27y FAA AbdERel 93] Fol AWM&EAdA OTAC (9 mM F&d)9 Sol2 AW
A ADS (10 mM & d)o] ddA e diste] A=+ v A7]= Guinier law?l
e} Zb7F 65 A¥ 40 AS S 7 A}k e, A Fx= 9 mM OTACS 10
mM ADS €99 AL & v} power law? Porod lawZE WEste g 3 o7 ebyt
o 7 AWRGAEA &R FEo| mE SANS AHAEGERY wLvl AT E vA
Fsgte]l A= 7 A %7\}34 T7F BolAB=E /\132_}4 vk o] ZrsjA B
A #x= o FA YEdS & F AddH
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