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Axte] FE7lEolA A& 217t ulAlgS] (300 nmolshE ZA Hd Azt &4
2 Aol 4 A7I7F um oAU AL wle g2 dr ole 449 ¥4 o 2
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7ol ZaHE 5 B4o| WaHY <dxle AR7A A7d wet HEgHEs § 2 A
o] A9 thE 42S YeRdth

=3 Ao F8Ils0A GAE FAA = ANE FAEHe AR AVE LA
e Ax W9 Fesith. 9Ae A7)t EFYEE A7 dAvig s 2 &4
gE2og Jaioldo 8o AT wA drh dHAz AP A A9, AA,
AR7E ojF (AAA), AulA (Chemical Mechanical Polishing X&), &+ 2 4
AR, 9 okg, Axm} AHEA, Display £oF (FFA) 5 WS £okl o8z YA
o] F71E Fn FY93A AFxste AT 829 IPFHL Yok

AA7tA A A vA FEAZ AZBHANE JIAH LR grinding e BH, TIH,
R, -2, A7) &g, 94 volazeddd o8 T ogd FHI AU
olg g AxWYPL FAHE A AVE Adr] EAY HA FEAA AZX A
Auj7t 2ol dag EAFo] ot dHE FIAHL FEAE FoA JAE AxPe=
Azke] Z7], BF, A7 XY A7t Erbsdy Al Hel o] &H1 e FEYA A
Zz71&olth. A7 Esdn E-AYL AxAu7t v dFgito] oee, g4 ulol
FzAEARL A9 =7, B, A7|E29 A7 Sy Az FHol W EF5
o 4&3HA E3a AT

a8y AEEAACE gRE &Y WA F5 o2& FdA7IYE AWBEA EA=
Ao FFslux st 149 42 g FE542F FAEHE &9 X F5UA
g Fro] FFstd Arzle] §He wolEn] Bdw TSP} o wHon AR
& N4 T go} AV|EXIF 49 U SS9 ARHES e 9EE Ik
ol EAFHoz FAtHE ¥ 1% Zoh (& A AxY F9).
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Step 1

Aqueous
surfactant solution

AgNQOs agueous solution

phase containing LS
hydrazine dd,
waing and stirring
Step 2
od o 7
—
e Formation of stable nuclus
Ll
e® o .o,
Adsorption of surfactant molecules on the
l particle surface
Step 3 Formation of Ag colloid

stabilization by surfactant molecules
(particle protected by surfactant
molecules from further growth and
aggregation)

%Y 1. Schematic diagram of size control and stabilization of Ag particles by

adsorption of surfactant on the surface of particles.

Aol Wwgog Azd F& UAJYREY I R AV] EXE A @ujF o]
UV-Spectroscopys Bo] o]&3=H peaksE Zols €98 U A o v &8 peak
9] YAt A Eo] YALFE YA =77 3, FL B3] AANEFF YR
A717 F&E dndn. £ peakd EYo] sharp@TF dA A7) £E7F #LdEE
Uepdo, 29 28 o9 AHEAA FE8AAN AP & YA UV-Spectrag B

3 9.

1.2

412.37 — Tween 20

Absorbance

“an0 * 400 . 500 800 * 700 ' 800
Wavelength

17 2. UV absorbance of silver colloids prepared in presence of various surfactants as stabilizers.
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1§ 3. TEM pictures of silver particles prepared in various surfactants as stabilizers.
a) CTAB (b) NP9 (c) Tween20 (d) SDS
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U B uge oA 594 AxFTAl Bdstn FAHE dAe] A71= AREAYA
TF 55, Ades, #8499 24 GH)FY 1T ¥z 44 =dao

b) 3 vAFE JAe] &8

A9 HYPo R AMzE v FEAANEE LEA oy BE dAAWHA EMXAA FF
2 AFEH, vk, 2%, dARAY UF B A, AAAAT dEH} 18R
HEHo FEAANA 7F EH2o2 ol§ A Y] A& FUFAUTH

2. ARNEAGA SFAE o] & UxYA A=

ARERAE BAY TEHY EAdoz Astd §9 oA EARYFe A
(aggregate)E FATE FAHES IFAY 2gH AVl ADEAHAY T/, %, ¢
o EA #F, 2%, £899 pHel wet 33 49 o] 73 vd, AIHF =4,
hexagonal micelle, lamellar7% E+ vesicle5©o] A A ABEAHA] ZE JFAE
o] =izt Az F3F wWAAE o] &d 4 JoH ol A7t EAo] B 14 yEht
At

a9 4. /2 Y/AAEAA EFAANA vErE 5 e AFAY =¥



Aqueous micelle Reverse micelle Microemulsion Monolayers BLMS Vesicles
Method  of Dissolving appropriste  Dissolving Dissolving apropriste  Spreading the surf Painting a dilute  Shaking thin films of
preparation  {ghove the CMC) appropiate concentration of surf- actant {or a dikte sufuctant on 2 lipids{or surfactants)
concentration of surfa-  concentration of surf-  actant and co-surfact-  solution of it nan Teflonpinbole  in water or ultra-
clant in water aclant m an apolar ant in water or oil organic solvent ) on sonication, of aleo-
solvent and adding water surface ol injection, or
small smounts  of detergent dilution
water
Weight- 2000-6000 2000-6000 10410 Depends on area Depends on ama 10/
averaged MW covered and density  covered and dens-
of coverage ity of coverage
Hydrodynamic ~ 40-100 40-100 50-5000 Depends on area Depends on area  300-10000
diameter(A) covered and density ~ covered and dens-
of coverage ity of coverage
Time scale of 10°-10% 10%-10% 104-10% Monomer to sub  Monomer to Monomer to bulk,
monomer phasc,  minutes- platea, minutes-  minutes-hours
aggregale hours hours
formation,
‘breakdown
Stability Moaths Months Moaths Days, weeks Hours Week-months
Diltion by Destroyed Water poos, enlarges  Depends on the phase Unatered
waler WO microemulsion  diagrams
formed
Number  of Few Few Large Large Large Large
reactants
Solubilization  Distributed around and  Aqueous inmer pool, Aqueous imner pool, [ntercalation and Either or both lnner pool, outer
sites within the Sten layer, inner surface, surfac- inner surface, surfac-  surface sids of the surface, bilayer
1o deep penciration tant tail tant tail bilayer or with the
bilayer

Table 1. Properties of organized surfactant assemblies
2-1 94 vlo]a 2 odAL o]&¢ vMYgA Ax

E F8A0) SHAA o] FEAL 0P ulA A7) droplet FEIZ
A wlolAR JEH & AXdL & & WEE BE TEY &FHAA A
2 94 mloja R i IIE 77t Axgr}t o] F nlo]3= JFA 9 IE £
FE8 WgE AR FE, FA, BEE AFSHH o FAeA
g whgg doA YEol FAHRTh of | 4 FA
2 dFHEZ Y] I BAE FE9 w9 AV|E 9A Fdln
Azt RYE PAE F89 B8 2y A doh (29 5). o HHoE Azd ¢
24l A7]& 100 nm HHAol3L Ro] Fo|n A7] £EX ul¢ ddsd (2¥ 6).
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microemulsion microemulsion
containing r§ g\ rg k containing
reactant A Y reactant B

collision,
exchange
and reaction

=

FO B O
R
.dobé

nucleus

<, growth by
collision

|mp033|ble to
growth

completion
of particle
formation

3% 5. 9% vlojaz AqdA A AR JA4AHA

aY 6. 94 volaE JqdAdAN PP ITO YAHLEF)S} F8&aUdA AL
AL F) vla

o AYoA AR AZE AOT(dioctyl sulfosuccinate sodium salt), iso-octane &

Ao 7 FHEFE FAoE Y reverse microemulsion 13 [[E A=x3Hgch. dut
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Ao g wiola g JHAL AFd] Al E/QLY/AWEAA ol cosurfactantE
A7 st oF Huy AOTY A$ 2z AHEAAA flolx HL X HHdA vlo]aE 4
A PAo] Jtegoez vlojaE oPdAE o] & uAHYR AFA Bo] o]&HI 9
o ol& AOT7F % /Mo daited Za glemzs EATxrE 944 vlo]az Jddde

FAsrlo A3 EATEE 2 A7) dEelnh

Reverse microemulsion 19 #8422+ 0.1 M9 indium nitrate®} 0.99 M9 tin
chloride® 1 LY FHFo) 59 &4& A48 31, microemulsion 119 48 FAA
%) NH,OH7} 0.5 M &8 +8&8A4L ALt Microemulsion I3 1§ 3t ¢
A5 A ZFaL %Q‘Mj EAE UxdAES JAAI7]) 95t olES AUsH. A
AE AARELE 53 hexaned FHTE o83t YA W EAgt= ADEYA
9 P EES AASAD o W 8o indium tin hydroxide YAHES 700 TollA

2A17F 24389 indium tin oxide YAEL LU}
2-2. | FL&AqA 9 Zg ojdd A

A=A L2AR 29 olddL B o= ET7sta 713o] £olatA ol A
A S8 BL oFEE AX o ol & AT AE FUINE ZRER AHEEH
dit 771 &l dig &AEE Fole WHFA SA BE HFA Sdd 4 #F
2 7 e AR = F A e A A7t b 223] o]Foixa .
E9 ohdd S AAS = A% 100nm ol8kel v YRZ wEo A AF AR A
FREE ¥ola LEA HEHE YoM MEHE §olstAl 3td @& percolation

al
threshold & €& & IS ASRE 7|dHo| A

B AgoAe £ oldd Y JAE A7) A8t AA AAL IFAY wAL o
&3tk AA FAZE= SDS (sodium dodebylsulfate)7} AFEH AL T3 Y 9
AE @71 A3 vad F2 FoA dde]l o]Fo Hrh. AW A XM= glof
Al Hlo]2A AR BAAE AMEEE A S £x9 A0 3 olgie 2¥ 1914
BaZ g2 2 Arlo os) whgo] JA He Aol FQl HUL, T ofdH| T
7b8-3t THo| fol2A AW ZAAQ SDS of HE "o Hkg F FAol BFHY
=3
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v ethylene oxide chain

28 7. 789 yolA obddo] J148d Ho|2(dF), ol AW TAA WA

ety FEE old¥éE pH 173 Alo]e) SDS £Ro] 7183 A7 T AsAA
APS(ammonium peroxydisulfate) & 43| 713} o]Fo] Hom SDS w9l 7|0
#Fete 107 20nm 9 ¥ E7 oldd Ux YA GolATH

I8 8. 4 vlAdA FAE E9 obdd iz A9 SEM image

SDS ¢ §5E 02M 2 33 & F o}dd9 FEE 0.03M “IA4%H 0.1M 7A)
A BS = Tl wet v de] Feprt A Holuy] A Aog Koy
o} 329 2 9 LEXRINAY T AAE 2¢ F YU 2R YAE pellet o
2 TEo] AEEE AT AT 4720 Sem AR gol Aolglon 9 BA
XPS, XRD, TGA &4 ofsl dAH =3 #Po] 0.4 F=Eoln HCl B ollz &
THO2 SDS o AF £P& o]FoPHE A T £ AATh

F7HAoR a9 1olAer ol whgol WA oA ejRojhg T A3

'H-NMR & ol &8s olgdle] 7183 9§78 AN



At oz WFE ExE0l M4 U 7183 He A 2 fAXol we A F dd
g AFE A& Ad A E2 W £29 37 'H-NMR 2HEHN £ 2
% (upfield shift) Z02 o]FHE Ao 4aA Ut o ALdE 2 3149 2o
obdd ] FEI7} S/l met A9 B EE a-, B- 9A e F49 NMR
Y37t o]l FHE ZA2E Hol ofdd EAEL £ Ao FAUINNREY w4 F
A For FAHA BA7R9 ¥, & palisade layer o 7FH83 HE o] A5
ok wEbA] whgE o EA TP SdE 2 FAA AlFEHE Aol ol ojdA B
o Eo] U o 7Hg3 Holxl AeolA F43 njdo] HARANA AFE] HFA
og "4 37 Fx9 JAVL BAHE AR HA

i

s L
8 4 2 0 6 4 2 0
Chemicalshift (ppm))

3% 9. o}ddo] 7143 Ho] 9+ SDS £99 'H-NMR 2#Ez}

Aol YAe Az Folt dFE SulodA A&l oHE ALz Kol A I
e AR F AxXT} o] FolAA & AHAAA HET Guljd EAFHN FHE 74
FAE HAJEY dAT AH, dd BAS DF EE IY 59 Eokl $85H0E
AL o= Bl

2-3 Hexagonal phase& o] &% & ¢A9 Az

EO(ethylene oxide)7|& X33 AREZAE & & & o237 2 degog &
A ¢#HA Jot. HE hydrazine, NaBH, 183 LiAIBH, ¢ 22 S4A4E A}
£ gut dojAs HAeHe Folu WAz 2 AA %, FHAA glo] AW
AR A3te FEAAE AZXT & Aves HoA B A7/ APH Ao @
ZHA & o]o] L¢P FE&AT EO7 HAE AHRGAHAE o1 83d AY] IFFAE H
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Astd, 4t 371% BgL A 4AE Axd 5 Ao

Hexagonal phaseE ©o]€3% A Az WYL o3 o} Triton X-1007% 0.03M
AgNOs;E 50/50 wt% H]&=2 E38l3, vortex mixerE A&t EFES % 37TE
A8k, YAEH7E o] g8t 72 YFd e JVIEE AAZH. old AEo] L}
A AolA Pow F Fo2 RHI, #UsA Aol T FAHol o9 HFW
o2 & o BX7) We] HAFo] dojdry. o AEE 20CE #FA 8t hexagonal
structure® A3kl Alzko] Ade] wt & o|&o] Ao Y= FEAAVE B
ot ¥hgo] Ed F eSS ol &3td TXRE /n AAFEH ESAste AVBXAHA
¢ m BEES AATG

Hexagonal phase® FB3tA % oA (nonisotropic)o] 28 HFo] Hi HE7} vf¢-
Frh YNk 02 hexagonal phasex HJAU7 73, SAXS(small-angle X-ray scattering) 1
#13l NMRF& AH&ste] AA&G A 2sl do Fphase)S& TE3L EYF FXE
AAsHA E4E 5 Ao

%

o
E
)
2
B
g . @
0?1 0?2 0?3 0t4 0?5
q(1/A)

% 10. Small Angle X-ray Diffraction patterns obtained in binary Triton X-100
/aqueous solution(containing silver nitrate) system at 20T after the following
reaction time: (a) 30 min, (b) 1 day and (c¢) 7 days. The three resolved
peaks marked with black circles exhibit the hexagonal structure

(peak positions of 1 : Y3 : 2)
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ol X-ray ©lo|EE ©]8&3t peak o FdiFQ HX o 3 30F A Fo AEL2
hexagonal structure (2-dimension)& ¥A4&T UL & & UL, gkl Aol uf
2} 229 QA FZ27F 3AEAR] FEE AEE ¢ U A ole 4AY A4l wet
fdde] 727 WL An Y. E3 first order bragg peakol 93 ¥h§ wjAe] Huj
Agol 42.68A9S & F Utk

239 118 ols gAe 4 AALNA(TEM) AHAS Rel o),

B
30 4
o 51
X
5o u
c
8 5]
g
w104
5‘
| OO
o 1 2 3 4 5 8 1 8
Particle Size(nm)
(b)
(c) (d)

I3 11. Transmission electron micrographs of silver metallic particles
prepared in hexagonal structure at 20T: after (a) 1 day, (c) 5 days and (d) 1

month. (b) is the corresponding particle size distribution of sample in (a).

3tF7F A Fo 4ol PA= A7I7F 1-Tnm=E W FgEA A]Zl’oi Aol et
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coalescence®} Ostwald ripening®l <& 40nm 74A YA7F A5 ol 4o
SAXSHlolEo A d& AEF dXFH, Fdd AREGA JATA/T AR ABolyt
$3L A3 FL F S & F U o)2A AVEAGA 2 AAE o8 B
YAE dod & o, Azto] wet 4A AR F7E A F ds FHE dET

2-4 ABZAAAE o]§¢ d=Xd= EAAS] A=

oy F&epiAe 2 BHS ¥ 7IE9 AU 93 F AR FEEY 71F
9] Ago] 20AurY ZHA<$LE microporous solidgt d3 20-500AY¢ AHE
mesoporous solidg} &vt. Fujel @43 FHAFHE& FT7HA717] AME 71F UHR9
FdAo] Aol At wakA 1992 mobilAle] A7) 23] ABVZAAE o] && o
mesoporous molecular sieve®l M417(M41S family)e] Ag2E f§4d &+ B2 94+
7F AYH 5 Jo

AL ol AR HEEA BHARA] FRAT HZ M A5E e dHe o
3 . $A4 APBAHAE cmelcritical micelle concentration) ©]d 22 3 7}3tq
AAEE vdS FAIH 2 gFAolE FHE ZE ATAE A7 ATFAN)
Zhres HAA Ao A4 R Ade. od 29 2YY vAEL £
A Jx ATFA] 93] hexagonalFHIZ A1, FFukSo) o ARG A9
b

AF4 RES 7322 & porousE EFo] FA A

odere) pryperes WS4

% 12. Formation mecanism of a MCM 41. Adapted from Cor(Chem. Rev. 97 (1997)2373)
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olm] templateE T3t ADBHAR Foj20] Bo] 23t A¥HY v A4
B2 7teEs 8 AFA Atolo] Aol o] Aoz o|FoZPE W HA 7t
43t EZE €& F A7) WET AT FHIoE vo]2 AVEAHAE o] 83t

SO02M, AFAY AHBAA Alol9 AFL A AT (hydrogen bonding) 2 &
H A oFstA vl ol MA AN AHREHAE €A Lea d Aok AN &

Surfactant type Inorganic species  Linkingtype Examples

Cationic S* Anionic C- 8+ C - Aluminosilicate M418
- Aluminosilicate MCM-48
- Antimony oxtde

- Tungsten oxide (Ph<7)
Cationic 3* Cationic C* ST Cr - Silica (pH <2 )

- Zinc phosphate (Ph<3)
Anionic § Cationic C* Sc - Iron oxide

- Lead oxide

- Aluminum oxide

Antonic 8 Anionic C S AT C - Zinc oxide (Ph>12.5)

Table 2. Ordered mesoporous materials made with surfactant template

Adaped from Corma (Chem. Rev. 97 (1997) 2373)
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