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Abstract—The interaction between azo dyes and cationic surfactant was studied by absorption spectro-
scopy and fluorescent Rayleigh scattering. In order to presume the structure of formed micelle, methyl orange
and ethyl orange as azo dyes and cetyltrimethylammonium bromide (CTAB) as cationic surfactant were
used. Infomations about interaction parameter including absorption maxima, optimal conditions, and
intensity of fluorescent Rayleigh scattering were obtained. When azo dyes and CTAB are formed 1:1
complex, it showed the strongest intensity of fluorescent Rayleigh scattering. On going from mixed
micelle to homomicell, It suggests successively several intermediate steps of complex structure which can
be distinguished clearly from one another.
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E o] FolAxz glrt. Reevest ol 2Rt Hol LRAEFEHAY) Baw AL BRIdE de 5
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H#E—Ethyl orange(EO), methyl orange(MO): iR H#k5H-E ethanol2 HiEHste HH3)
G o cetyltrimethylammonium bromide(CTAB): #iff-e 2= FHSA . BHXEEH R
B REKE AA 1X107°M ERBEEF 2x107°M, 1x107*Me] CTABERK S 5ol #lE
Eile] EAstd FEAUCH

BB TOLERIZE-LS Pye Unicam SP 1750¢] UV spectrophotometerg 3% 2=, recorder
+ Unicam AR 25% r}. Fluorescent Rayleigh scattering& Bairo-Automic Spectrophotometer
Model FC 100, recorder: Bryans Model 2500 X-Y& (Ffslgch. BIEHMES AL F &
Be BEAA 55R Ad34
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Hif (Amax) & FEste] Table Io] FRshsch.
Table 123 EOY M= Exs] Bpe REEHRHAS GRS BER =t AF BE

Table I-—2 max of EO in several EO and CTAB concentrations.

Conc. of CTAB
(M)

Concentration of EO(M)

1x107® 2x107° 3x107® 4x1078

1x1078 475 473 473 473(nm)
2x107 466 466 468 470
4%107° 410 400 402 ' 410
6x107° 401 397 397 397
8x1078 402 399 397 397
1x107 403 399 398 397
2x 107 403 400 399 399
4x107 412 407 405 404
6X107* 428 424 : 421 420
8x10™* 436 433 432 432
1x1078 460 454 450 450
1.6x107 460 454 454 454
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Fig. 2—Absorption spectra of EO in EtOH—H.0
Fig. 1—2 max of EO in several CTAB concentra- mixture.
tions. EO conc.: 3x107°M, 1) 90% EtOH, 2)
EO conc.: 3x1075M 709 EtOH, 3) 50% EtOH, 4) 20% EtOH
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A 2w FolH ol 420~440nm Alolo] AmaxE e ole] RMgHhiRES ERE a¥rl BT
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AA InaxE ZE BEEHMBE S oS iAo ot Aolstz 42T F vk HEA o
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Ehi gleh. o] #iEE CTABSE MOS Baw Aol RsE EEEelch HRY BRES %z A
FH zd £ scang A AL 7o) BRIl scan speedi 2nm/sece|th. Fig. 4o A m=ut
oF Zo] WKEA BN E Anx7} 378nmolny, o] Aol what 365nmE AH, 362nmE=
B ohgel= —E3lg vl 378nme] A 365nm = 9] ol = isosbestic pointy} WS Aok EO
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350 400 Fig. 5—Absorbance of EO in several CTAB con-
Fig. 4—The change of absorption spectrum of MO. | centrations.
1) 15sec 2) Imin 3) lmin 45sec 4) 2min EO conc.: 3x107°M, a) at 475nm b) at
4) 2min 30sec 5) 3min 6) 4min 397nm
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3X107°M-EO¥ el 476nm<}l 397nmof A & Bt CTABRER L] vl el
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WIS WEb W 397nmell 8] WLEE FPREEES & vEhi s gles, CTABRE L
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Pl BED M Feiztr] 2oe G JuE 2 vtz A4s 4. orzfERsS
CTAB ! BEEshsd olzfmE#iyt CTABS BiEo=Z 774 % v o) Rayleigh scatteringo] w9 &
AFA Z7 E ok A Bl A= fluorimeter?] excitationjyiz 7} emissionjf&E-S 74 £ 3 Rayleigh
scattering®- WIES ok Rayleigh scattering® Fig. 6§ 4 2 wpsh Zo] jiRo] #o] wt
2 o] #MLErh excitationliR e d<gH oz kAW Rayleigh scatteringd] MEEMEE
scanning®le] Fig. 74) ERSIE . EO9 CTABY) Birstd BEo®R FH7Ed+w B} Rayleigh
scattering?] BRE} SA A ST £ 7 Ak, MOY Afoe ©S =24 Frteted EO
o ARt § M5EE EE Rayleigh scattering g vepdich o] @42 olxfHEg CTABr}
E7EsIs Rayleigh scattering g #stAl o7& #EAEGHE BRIAAT =& 4 HTE BR
to] Tyndall scattering g Wbl 7] s Fold 2 Q23 4 givh. Fig. 8,9 EO =& MOS

i

<}
3
>
bt 5 B
3 2 £
5 E
[} @
> El
3 "
o it
— a
2 ‘ :
b, ©
1 /'/>\
i L A & i /‘ &
350 400 450 500 550 m ECR 400 500 500 rm
Fig. 6—Rayleigh scatterings of EO in CTAB solution Fig. 7—Fluorescent Rayleigh scattering intensity

at different excitation wavelengths. versus excitation wavelength.

EO conc.: 3%x107°M, CTAB conc.: 6x a) 3x107°M EO, b) 6x10™°M CTAB, ¢

107M, Excitation wavelength: 1) 350nm, deionized water, d) 3x107°M EO, 6x

2) 400nm, 3) 450nm, 4) 475nm, 5) 500nm, 107°M CTAB

6) 550nm
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Fig. 8—The change of Rayleigh scattering type of
EO in CTAB solution.

EO conc.: 3X107°M, CTAB conc.: 6x
105M 1) 1min 20sec, 2) 2min 30sec, 3)
3min 30sec, 4) 6min 30sec, 5) 8min, 6)

15min, 7) 20min

CTABg+& #4749 Rayleigh scatteringe] 7 A#he ebd Ao},

Relative intensity

550 mm

Fig. 9—The change of Rayleigh scattering type of
MO in CTAB solution.
MO cone. 3x107°M, CTAB conc. 6X
10°M 1) 2min, 2) 3min, 3) 10min, 4)
12min, 5) 30min, 6) 60min
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B € REolth CTABY &3R7F Blo 2 FESE Bl e1A& Rayleigh scatteringia
B #etA] govt AWK A e K whet hekstAl = Fei st #uste ek o)A
otz CTAB/L BRle £A4KI £ED Fdl7t ohdx A% 5422 #isls]
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Fig. 10—Fluorescent Rayleigh scattering intensity of
EO in CTAB solution.
EO conc.: 3x107°M, CTAB
107%M, Excitation wavelength 475nm

conc.: 6%

E 5olgt HEL EOY A% RAWK 24 BEHEYH EE Rayleigh
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(m0) x 1075 n
Fig. 11—Rayleigh scattering intensity of EO in
several CTAB concentrations.
CTAB conc.: a) 4X107°M, b) 3x107°M,
¢) 2x107M
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scatteringg- J e R uk MOS A -$-o) = BAEHK =4 BE#od = Rayleigh scatteringe] =]-3- 53
s, Kol Aol wat AR St g 3Gkl & A1 BE BEES dEheT ol K
M Fig. 4914 Amax?b 378nmi #teted] A= e Bige 2 dHsz ok o] #Re MO7L
CTABs} BATIA S BRI FRESd DS FETS S0 52 g Fig. 102
CTABY &2 8hA7 2w 3x10°M-EO¥ie] 475nme] A 8] Rayleigh scattering®fE S et
W Aotk el uke] 4ka Rayleigh scatteringi@lr 2 o4 o geled @iEstdod, MERRHS
W ZA B 340l n], scanning speed: 20nm/secZ wgrh. o] zd-& 2w Rayleigh scat-
teringi ] ki FOS CTABsL Bkale #batiiis ARG e ¢ 4 3
CTABR#JEA 4x10°MYH BABEE el Actrh BAT A0l BiRdE BiEIAE 549
Zase], BATACl RS Y8 BELS WAE ¥&d mEE deds BeEAe
CTABS] homomicelle®] e 2 wul# o] w}z} Rayleigh scattering®] #8EEL % 7+4ste] CTAB
B 6x107°Mol ] zeroy} €k, EOs CTABRY #EfEMCl #ksl #E Rayleigh scattering
< e & Byt 29 EOsH CTABRIel &= —@ st KEEH 7 fEfeshe A 2ok Fig 1l A4 2
v CTABS) BE, —E3 7<%, EORE- CTABEIES 72ola =7k & el F713dl wat
ALBES WHIHLSRE SrletAR, 2 Dk BEs 39 A9 SoA gedh o HRES
B @3l Rayleigh scattering-e vlehil: = EOg CTABr 1: 12 459 98 AeE A
ZE ek ® o] EREREH olzfAFEY CTABE BATAE HEE A= 1112 fad com-
plex® BRIL ¢ F dch = o] #EE BAvIA] BRE ddE 2z 452 g A
22 Hojzith

w &

1. otzfa3k9 CTABY RAF A glolA aFe q7hx e 2w fFEste 2ol oz, o
2 P2 FEESE, ZE Alold & o] o] FoiR gl

2. otz FE o CTABRIY HMAEEAS ion head groupfie] fEA% =t o}y 2} hydrophobic part
e EAE 5B 98¢% 32 gk

3. BavAY BRS ul-$- vz A o] Fejxlt}t BEr| o)A homomicellezd) #iky 43
L2 o]FejA 3 glon], o A}t S

4. otz F 9} CTABS complexl Fako 2 RHESM, o] complex®: E&Hv| Aol MK~ A
dE BERA, BAIAC]l BRA #HilE 2 s fASZ 9l

5. Rayleigh scattering®) @el= et CTABZ o £4H9 a9 o4 Bk do=ztx
FAEHY o] M HAAT TF o gL 977 YEea s

A BARE 19845 M RBWH BBEFFATE ATz 2 T35S
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