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Effect of Additives on Preparation of Silver Chloride Nanoparticles using AOT-Based
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Steict. BEgt H71sh vlo] A A= vlo]de] AWE R}t fistA doEx AdE ARk )= ke
AT Yol sk RAAMENAE 4TS HUtetaA 4EE AES SIS A9 4380 AR dort
STRHAU d71o] S71eE bl o2 SRR W/0 nfo|A2eHdo] M) F2 gooflA FAE I} A5
3 Aol oJsto] A7 ©dike] W/ rlel 2o Ed F9 Jloll slidshs 2dolA] BREAAEAIA ] A A
ole} HA7FES WSIAZIHA] AgCl WhieSiAl AlxAES st A7), A/dE AgCl §AFe] SAS REIAAEIA A
7}oll 2 vlo]AZ o7 9] radius of spontaneous curvature®} B rigidity2] Walel] o5l AFHES & = A

Abstract — Effect of additives such as NP series nonionic surfactant and cosurfactant on AgCl nanoparticles was
investigated where nanoparticles were prepared using two different types of water-in-oil (W/O) microemulsions con-
taining silver nitrate and sodium chloride, respectively. Phase behavior experiments showed that the region of one phase
W/O microemulsion was found to be broadened with an increase in the ethylene oxide length of a nonionic surfactant
mainly due to an increase in hydrophilic nature of a surfactant. Photomicrographs obtained by transmission electron
microscopy indicated that an increase in ethylene oxide length of a nonionic surfactant results in both increases in par-
ticle size and size distribution. Phase behavior experiments for the systems containing AOT surfactant, isooctane and
aqueous solution of an inorganic salt showed that addition of a cosurfactant caused a shrinkage in phase region of one
phase W/O microemulsion, especially water contents contained in W/O microemulsion with an increase in the chain
length or the concentration of a cosurfactant used. Photomicrographs obtained by transmission electron microscopy indi-
cated that characteristics of AgCl nanoparticles produced were dependent both on the radius of spontaneous curvature
and film rigidity of a microemulsion.
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714, F8HA, 71A1A 173 skehARl WeflA o] g ARl o® Q1
slo] SR A gold AoR odEla Quh1]. IukEd
ezl Az o R s1ehA] 7S V2R sk Alx el o)
Sk o] AAF A ghsdl AR, T5o] e 84 e A
279 A7l (precursor)E wAF Tl EFATEE AESE EA
=2, A3}, S, odAdst T 22 WS o83l A2 Ay
(droplet) > ZH-E] & AT =N YAke] =719} k4] o
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W= Alefst= AR e 5 lTH2-5]. L T AR mAl
T%2] molecular self-assembly A|2~E-S o8-8 L-QJ R} #| 20
He 24 &9 3R ol gt E FUETt Hi- o, /HY
‘do] Holuar Ak vl 59 B2 RS 7 HeRA &
8] Wit Alze] Agst W o s d# A UTH3-9].

AHE A (surfactantys 8 = Sl AdollA] 2F U] A
Y- TIEAe)) A Egel Qlste] YA st AAE 2 H
dodgy o7 ekgul Fro|= e thtAlS (monolayer), ©
%% (double layer), "}°]4 (micelle), 7] Al (reverse micelle), P10]
A Z "3 (microemulsion), 47 (liquid crystal), 23 (liposome)
T A2 vkt 52 2w AR Al (supramolecular assembly)E
P9 5 Qirt. 53] Anfol A2 AgA| uitel B85 WA
7 whizel X193 E4E 7H&-Sh(solubilization) Al T Q& ¥
ol g} o] 3k 314 E4o] W/O(water-in-oil) PRI 2o H A A}
o] = W/O nlo| AR EAT 25 788 Afolofx o]sE
7] wEel ol2fgt S o] &3k ulol ks o83t slEkE
o] 7Fsalixit), wesk Sujol Al ujof] BAlE = B3 o] (water pool)
+ oIz 24 sl 4Ask 2715 2k Q7] wiEell k] @
J%H(nucleation) 2 A% 45 (particle growthys A 283k 4= Q)
o, AAEHHQl QYA (stability) 02 Q1310 URFAQL w4 =}
Azl dojuh= ARk S48 arp o gt = qlrt. &,
Aujo] AL Fx} 2] v|AMNES7 ] (microreactor)@ 2230 4
Hhg-Eo] /a4 ol 2o d A 7)) nARES7] Wiell 4k
o] Wkgalr] wiitel e A7 s g o= Alojd 4= 9l
= 553 588 2y 9lor g njwd fd3 B¥E 2= A
ARE golsHAl AlxE 4= lh3-21].

QAfo] glgitoe} lafjitotellr st el s L] st
PS4 EAS 2 SEAS 2 (silver halide) A= 7%
o] @7¥ 3 Qirt. RS A xo] ;A Ve el it
s Alsle IRk uAslel U S RA, 7]E] AREE o]
TR EE vAE ke Azt B7Fs s Alow g
AtH22-25]. Hhde] mjo]A 2o g A LS o] g5t E=713}
Weike] Az v il fdska 22 A= A
o Qato] A& ATt Fok® thFE L JITH4, 5, 26-28].
Aol A= AOT(sodium bis(2-ethylhexyl) sulfosuccinate) A%
A A2l W/O ol Az d S ]88k AgCl LA} Al
of| QloA Hlol & AHE A} W EAAE A e} 22 A2
Sael] Tate] A EkTE o5 flate] Y AES sl A
7HA7E 23] w0 mlelAZedd A el mX]= gkl
Tato] dotrgton, o] AAE Al o R dto] Zh AARA A
Bl Aol AgCl =Sk Wi iAE A|Zsle] 483 23
Avtsle] BAE AR} et
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Table 1. Type of surfactants used in this study

2.4 ¥

2-1. MEE

AgCl 23812 YW= zE A 2817] $18199 silver nitrate
(AgNO;, Junsei, 99%, Japan)?} sodium chloride(NaCl, Junsei, 99%,
Japan)®] 7715 Z47F ARERIGl oM, nlo] AR H A AxE %
AR A 2= S0 & AHEAIA AOT(sodium bis(2-ethylhexyl)
sulfosuccinate)& AHE5F3ATE S A<d(continuous phase)S] 2
UE = Fluka(Japan)ell Al T0gk =5 99% ©]/d9] isooctanes Ak
gaelom, Af Az ARE =2 S 2 ol2u s HE A
A 32k FHRTE ARSI A7 EE ol A Aol vlst
o] CMC7} v wtom Lo wighsk Hjol& AdEAA
NP(nonylphenyl ethoxylate)-4, NP-5, NP-6(1IChil Chemical, 99%,
Korea) 55 ARE3IITE 2 A3 oA ARE-SE AOTSH NP AlE 2] Al
HEHIA] 3121 Table 10 YERASITE B3t HEAH S A=
+ Aldrich®ll Al 55 99% ©]749] benzyl &3, n-propanol, n-
butanol, n-pentanol, n-hexanol, n-heptanol, n-octanol, n-nonanol =

& eJsto] AP AHgIc

st wAE Y78 JAE AlFxzsl] ek Tl
o] W/0 mlolazedAd A Foe iEsh] As 4EE A
& TSI o]F 91kl W 13 mm flat-bottomed A%
Toll AEAA], 2 8|3 FEH] 23S WstA7]HEA A
A Aol 5 g HA ANEE AFxalGirh. ¥ A3ole Agll o
AAZE flotel Ags EFPehs mlolaReddd CIE X3
sh= mlolARHAL 7 7] FRIF BREEE FY A
of tiste] 27112 Al=E THEolA ol AgNOE X3
fNS 783 thE ZollE= NaClS ¥33F =88 747t %7
sto] AlEE Azl on], AME A= AF 7IF0RE 0~15%
£ AHEsISiTt

AzE AE= YA (vortex mixer)ollA €F 2057 wRIsH
+0.1 °C7HA] £rFdo] 7hs gt 2ol Wit 25 °Cellx] F 8o
o] ekA3] FPe| =S w2 o] TR 55 IEt. vt
olAREA F3 gL HFH = AETF Y doE e
At lamellar liquid crystalline phase(L )% o|== AAEE 7]
Fo7 sto] A3tk 91714 lamellar liquid crystalline phase:=
cross polarizers ARE-ato] SIS O SlofA LS AHE niE
07 Sl AAEIA A|2' e oi$h A3 % (phase diagram)E 2}
AJFATH4-6]. AF ol YR 2442 A= 7] wi%e= YERH
Axfolrt,
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Type Name Chemical formular
. bis(2-ethylhexyl) sulfosuccinate sodium salt ROOC-CH,
Anionic Aerosol OT (AOT) |
ROOC-CHSO;-Na+
Polyoxyethylene(4) nonylphenyl ether (NP-4) CoH,¢C¢H4(OCH,CH,),OH
Nonionic Polyoxyethylene(5) nonylphenyl ether (NP-5) CyH,4C¢H4(OCH,CH,);OH

Polyoxyethylene(6) nonylphenyl ether (NP-6)

CoH,oCH,(OCH,CH,),OH
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2-2-2. AgCl WRe§iAE Az
e dA) Az 28 A8 doa e d2 dadike] wio vt
o|F=ze A o UlellA A& 33ttt AOT, isooctane, -
719 T8N T A7 15 wite, 82 wi%%, 3 wi%el] sldsh=
Z73 7oA nlol& AEL/3A, E_Jﬂ qZ‘“ 52 A7
AgCl WA}l v X)= 3kl #3F APE s3It AgCl &
28> gAF AlxE sk 5 d@.% ZAel k0.1 M
AgNO, T%—"%*é Z8k3k }O]ﬂioﬂ‘a@ﬂ} 0.1 M NaCl &4
247} 32k - FR0] WO ol AR ANEAES AlZeelct. Azt
“}O]ﬂ"ﬂ‘ﬂﬁ«l E3kEel A7ME e 5 vlAlgk iR Az
9} 943 71A14 A8 915107 ultrasonifier(Sonics and Material,
USA)E ARg3to] 25 °CellA] 15 52t Ade st nlola
FoHAE AFEalo] AlxE A 29 =2 Al S
o Sl AHBIAR Qlste] Frgsh T g Az g dol &
A== Ag S0E A5 ¢ o, 33 A A o
ofubA] Skttt Az kel Z7] 9 X% 18|31 morphology
o] W3 AKXE 100 kV7HA] Z%50] 7}53 transmission electron
microscopy(TEM, JEOL-200CX, JEM-1200X, PHILIPS CM-20) A}
Z FE Bt dgloen, TEM AR #E9& QeiMe 253 3
A2 AF AF AE AT vkE A|5E AF5H] formvar?} carbon
o] TR copper grid(200 mesh) $]ol] FAAZ T 2. A& AA
371 St A2elA sk 1F 2RAIX F S3ATH4-6]. A
AE AgCl A H+t A7)} ¥ %=+ image analyzer(BumMi
Universe)& AR50 F4181% T

3-1. Al AlS
AOT AWEAdA], isooctane, 0.1 M 7719
A|Z<Ele] Hlo] AlHEAIA] NP-4, 5, 68 Z17F F713 9l Q)
01/\14 Oe‘/éywl W/O ﬂ]'ollioﬂﬁxﬂ B ﬁﬂoﬂ et A3 A9
g A

TS g e g Ak WO u}cﬂz&oﬂ el @A A=
LER ], A vz Qo) sfidshs -2 W/0 rlo]a e d A
3} excess water phase’} H¥= O]—?—l‘— Ao R EAge 9
LERA Ao]ut,

NP AlQ2] n]o]2 AHEIAI= oxyethylene units 2t 737
EA0® Qlgto] dargolt @Yt gl vk ow JFAS 7
Aw, wEhA] molAl A Al NP Al9e] AHEIAI= AOT Al
GAAL] 711 we] kel fX|skA EE} 15, 19]. &, vlo]A
Ylell EAEkA o] 2U3} & Alo]e] AlHE Kk fAsHl ghe
2X vo] Al Y2 penetrationshi= £2] 0] S718HH, ulehA v
ol AAEIAIE H7FHA] ¢k AOT AAEAA A AjIRT o
Do EAsh= vielAReAEH ol F7FsHAl Fk. ol %
A Fig. 19] (@8} (bl e A3 NP-55 AOT AHE/3
Al FE 710 % 10% A7FF 0.1 M NaCl 2 0.1 M AgNO;
19 g gt oF 9%7H4] 718k, NP-55 AOT Al
A & 7FoR 33% HUeHd 71 EHe] Sl Ee
15%7H4) Z718kS 3 4= Qlr} BE3E 0.1 M NaCl % 0.1 M AgNO,

N
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—e— AQOT/iso-octane/water

—=— AOT+10%NP-4/iso-octanw/water
— — AOT+NP-4(2:1)/iso-octane/water
— — AOT+10%NP-5/iso-octane/water
—o— AOT+NP-5(2:1)/iso-octane/water
—— AOT+10%NP-6/iso-octane/water
—e— AOT+HNP-6(2:1)/iso-octane/water

(b)

Fig. 1. Effect of nonylphenol ethoxylate on phase region of water in
oil microemulsion in systems containing AOT, isooctane and
aqueous solution; (a) aqueous solution of 0.1 M sodium chlo-
ride, (b) aqueous solution of 0.1 M silver nitrate.

3| == NP-4, NP-6, NP-52] oA 2 S7}sl= 7
ES- L}E}LH%%HL o= 7‘7‘91 HMi 74] %‘«*éﬂlﬂ 71 o wp

Zj

L} Oﬂ NP-5% 147}3]“: Aol Aags *Xﬂl

FA 2R ol o ekl b f‘i o] A A=

olF W TEETR= 7 HY FEE o]FE 724 BPOE IS
o] NP-49] H|3lo] B} F-Zaiz 1:'F?]"“(swollen micellesys 343
A Hu, mEbA F719 8] 8e|%mE U SUveHAl
NP-6:2 NP-4¢} NP-52] 57 27104 74]2‘1%@%1] 3AE B4
37 WiiEell 719 -8-91¢] gl = NP-4R.Th= F A5 NP-5K.
i 2ho v 2 wgeldo] mlo]g 2o G2 NP-4, NP-6, NP-59]
AR TR olglet A tE AT AN E g vt
ArH21].

HEAUEIA H7PE Gdide] w/o vlola=2 13
o] n|x):= FES A K] Y51 isooctaneS T L UZ AL
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0| Water Contents(%)

Oil Contents(%) 30 AQT Contents(%)

@

70 /F Water Contents(%)

Oil Contents(%) 1020 30  AQT Contents(%)

—e— AQT/iso-octane/water

—=— AOT+10%benzylalcohol/iso-octane/water
— — AQOT+benzylalcohol/iso-octane/water

— — AOT+10%Propanol/iso-octane/water
—— AOT+Propanol(2:1)/iso-octane/water
—— AOT+10%Butanol/iso-octane/water
—e— AOT+Butanol(2:1)/iso-octane/water

—+— AOT+10%Pentanol/iso-octane/water
—e— AOT+Pentanol(2:1)/iso-octane/water

(b)

Fig. 2. Effect of alcohol on phase region of water in oil microemulsion
in systems containing AOT, isooctane and aqueous solution;
(a) aqueous solution of 0.1 M sodium chloride, (b) aqueous
solution of 0.1 M silver nitrate.

43F0.1 M NaCl 2 0.1 M AgNO, 58 A]28lo]] th5}o] n-propanol,
n-butanol, n-pentanol, benzyl &8 5-& A/S(cosurfactant/surfactant)
71EORE 0.1, 0.5 ¥R 7Pt Arteto] 4 E A8 aElon,
I A= Fig. 29 (@9} (b)ell 22 ehigich. 52k 5dst 0.1 M
NaCl % 0.1 M AgNO; 78 A|A8le| tfsto] ARg-gl W 3AH
A FollM vl A Al Zo]71 2] n-hexanol, n-heptanol, n-octanol,
n-nonanol 5= A/S 7]F2Z 0.1, 0.5 W 27} HUsie] 8-S
FEIlon, 1 AE Fig 39 (a2} (b)ll ZHzF YeRSIT
Fig. 29] AFelA & 4= Ql=o] vl 35739 HAAHEA
A n-propanots F7Fet Aol @S] W/O wlo| A2 dd
A D92 oz T8, A7FE Sl wit ©dide] ol
4] Ak B3 benzyl YT&S HEADDYAZ HHe
o= 7Fgel IAIglo] T de] A Yol Mt gl
th AlE 59, benzyl ¢SS 7 Aol AOT AdZAA
EEE 20 w7/ STMIAE 7719 89 Bl 5~6 wit%
AEZEA benzyl €S 718 9 AlAEF v|wato] A}
o)7} $l5= Fig. 20114 €13t 4= 3iTh. WhAe] n-propanol™ benzyl
LTS A Lok VX REAAEIA n-butanol?} n-pentanol]
7d5-olle REAREAAN L AR do|7t ST skAL 7ol 7t

!

oY L oft

[e]
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—e— AQT/iso-octane/water

—=— AQOT+10%hexanol/iso-octane/water
— — AQOT+hexanol(2:1)/iso-octane/water
— — AOT+10%heptanol/iso-octane/water
—e— AQT+heptanol(2:1)/iso-octane/water
—— AQOT+10%octanol/iso-octane/water
—-— AOQOT+octanol(2:1)/iso-octane/water
—e— AQT+10%nonanol/iso-octane/water
—— AQOT+nonanol(2:1)/iso-octane/water

(b)

Fig. 3. Effect of alcohol on phase region of water in oil microemul-
sion in systems containing AOT, isooctane and aqueous solution;
(a) aqueous solution of 0.1 M sodium chloride, (b) aqueous solu-
tion of 0.1 M silver nitrate.

S5 ddde] /o vlolazedd A ool oAt wishrt
A Sks & Al Fig. 29 (a)2} (b)ellA] & < 3152°] n-butanol,
n-pentanol A/S 71522 0.1%HF 2442} H71E ASolli= 0 M
NaCl 2 0.1 M AgNO; #7190 7-8-49] Gallte= oF 5 %= 74
skalom], A/S 710 R 0.5V 7S S7MI7IHE 719 &
== OF 3%E US AAasisivh. REAHEE AL AR dol7t
S7RIAY A7Fde] S7FS ©lde] wio wlel Az d A 3
A Fo] FAashe 72 n-hexanol, n-heptanol, n-octanol, n-
nonanol & RFAIHEIAZ AOT AlHE/IA| A28l 242 3
7Fet Aol = LAl YERTE =, Fig. 304 & 7 S1=o] ¥l
A A& Zo)7} 71 n-hexanol, n-heptanol, n-octanol, n-nonanol 5
& HXAAYYAE AOT AALIA Al2~8llel] 242t d7fet 75
ol dnbrow daeo] Al o7t Tk A7he] St
S5 Tlde] wio rlolARelH A FA o] Aells & ¢
AULE AlE 59, AFE o7t 11 &7 BEAHEIA n-
hexanol, n-heptanol, n-octanol, n-nonanol& Z}z} 718k 7-9- §7]
A A9 LT 2% olFtE FHAsIglom, Ak dolrt Tt
AU F7bro] S7FS Tdte] goo] Y FhaEginh
W/O mlo] Tz oA 2] b7 del Tt o] el oJahd 2] A7}
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of] W& molAE e HH AA 2] A3, S WO rle|a Rz d A =
of oigt 7183} 52 (solubilization capacity)y> AAE/IA|9} BHF
A EAAZ o] F0]Z A2 spontaneous radius of curvature}
nfo]FZo'dH NA Alo]Q] attractive interaction®] “JthAQ1 F7]
ol elate] AYEHS, 29-34]. AU IA| 9} HEAHLHARL o]
Fo17 A e 3FE(curvature)= A7 A= radius of spontaneous
curvaturet= Al A A|2~R]1E] ApAfo] F7FekS ZtokA| |}
o|FxeHAL] Foll thet 7HE-3} 58> FHAskA €k vhde| ul
o]FZodH Mz Alo] 9] attractive interactionS LFERNE= Al F-2 3
= Z1o](penetrable length of interfacial layer during interpenetration
of dropletsy= AHEJA| A|AR] 2gido] T7FEFE 7hash,
no]F 2o AA Ao]e] A5 lE2 7HAste] nlo]F 2 HH
o] Fofl thet 7183} 58 kel Hck. uebA mlo]azed
7 HA o] o] AH ] spontaneous radius of curvatured] 2]}
At e Afole AMGYA AL 2pido] S7HEdrS
W/O o] 2o d 4] Eof| tigh 71838} 532 7hash, vkde]
W/O uto] A2 A 9] eHgAdo] uto]a R A HA Ato]e]
attractive interaction®l] 2J5}o] A== -9-olli= AHIIA Al
Hle] 257d0] S7EE W/o nlo|a e dAe] Eoll gk 71
3} 55 Skt

Figs. 29} 3¢ YERH AOT/isooctane Al2~Elof| x| 2] R =7 E]
Al ABE o] F7tell W wdAde] mlolazedd 4 I
st A3 Aol oJshd, vlolAZeHAd A A 2 W0
nto| AR EAL] =ofl gt 7185} 582 rlo] Ao EH AW
spontaneous radius of curvature®]] 2]t A|$tE= AS & 4 9l
o, mEbA REAHDIA AKE o7t TS Tddew
ZAEE rlolA2edd Y92 Bt FopAA E& & 5 Q)
oo} o] HEAAE A AE Zolol] & mlo]aredHe] &
off thgt 7he-3} 58 wishs & Aol AREgE AOT AU A
AJ2ELS: ¥ 53 sodium stearate®} sodium myristate AHZAIA] A]
28 SN glE vl glom (5, 29-31], B3t B EAHEMIA] AF
& 4ol T7P} rlolareEH e TFE-slel| X A= AE5A
299 A o] 4 molar volume 72, AR IA] X147 A
2 457] Z7Y, salinity 57} SOl $UF AES Uehls 2
o= 4] UTH4, 5, 29-34]. 12t HEAEEA A A o]
7ol wet vlo| Az ] AU A S} HAAHD/IA R o]
Foizl A FEo] Tt ¥ ol gt wlo|IR2eEA A 9
rigidity = 1A 02 S7vekA =, olgfdt Ay AgCl e
A} AZzol| QoA o] A Z A H A Al 2] HES- &1 = intermicellar
exchange rate®ll &S v|X|™, webs] AJEE ikl 2719 &
xof Fo% JEE vE ik

3-2. AgCl LI=IRt HIZ=

A&l 2 AZA isooctaneS ARESI NP AlE H]o]
37 F7P7F AgCl We=izke] 517] 9l 3o mlA)= <
A 381Gt o] & fl8te] Fig. 16 YR 233
= npgo g dlo] whlake] w/o rlolazedd g 5
BT 15 wit%, 954 2 isooctane FE 82 wt%, 181 F71Y
g T 3 wi%ell sldehs 24 2718 AEsiolom, AgNo,
3} NaCl9] F5E 0.1 M2 55 134170 2dehelld Ags S=as}
it} vlo]& AlMEAA 2= NP-4, NP-5, NP-62 Al-&3lo] 413

Sl5kast H46H H|2S 20084 48

1ZF==

ST

Table 2. Effect of nonionic surfactant on AgCl nanoparticles in 15
wt% AOT, 3 wt% aqueous solution of 0.1 M inorganic salts
and 82 wt% isooctane system at 25 °C

Nonionic NP/AOT Average size Number of

surfactant molar ratio (nm) particles
None 0 9.54 78
NP-4 0.1 9.57 66
NP-4 0.5 11.46 125
NP-5 0.1 24.58 50
NP-5 0.5 16.97 200
NP-6 0.1 16.14 28
NP-6 0.5 9.36 67

< sl o, 1 A3E Table 29} Fig. 40 YERASITE

Table 29} Fig. 4°llA] & = Sl5%o] NP ARRIAE A7t 4
Solli= NP AHEIAIE 78] 42 Alxsla vlwsto] B/3%
AR Het 271 10~25 nmzA] ARHE 0 2 QQRke] et 2717}
7k, EEETL Wolds o 4 Qlth o= NP A o]
AREGAS 713 4%, NP AdgAdAe] 34 dgoz <l
so] mpo] A Yo AOT AREAIA mg] Fatel $lxste] 7%
7l mlo] Al s GAJsle] mlo]F 2o HH L AMYLEE Bt fdsk
THE7] wlzolth1s, 19]. Wb Ag's 23S nlo]| A2z}
Cl& X3l mlo]azodd Alo]2] W& dx kx| A| &
o A BgEEs) Blate] YRk 4 S5t Ul STkeHAl
Tk B3 Table 20014 & 7 Ql5°] NP-45 A/S 7= 27}
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Fig. 4. Effect of nonylphenol ethoxylate on AgCl nanoparticles prepared by using 15% AOT, 82% n-heptane and 3% aqueous solution on a
weight basis at 25 °C (x100,000); (a) NP-4/AOT= 0.1, (b) NP-4/AOT=0.5, (c) NP-5/A0T=0.1, (d) NP-5/A0T=0.5, (¢) NP-6/AOT=0.1, (f) NP-

6/A0OT=0.5.
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Fig. 5. Effect of alcohol on AgCl nanoparticles prepared by using 15% AOT, 82% n-heptane and 3% aqueous solution on a weight basis at 25 °C;
(a) n-propanol/AOT=0.1 (x100,000), (b) n-propanol/AOT=0.5 (x115,000), (c) n-hexanol/AOT=0.1 (x115,000), (d) n-hexanol/AOT=0.5
(x100,000), (e) n-heptano/AOT=0.1 (x115,000), (f) n-heptanol/AOT=0.5 (x115,000), (g) n-nonanol/AOT=0.1 (x115,000), (h) n-nonanol/
AOT=0.5 (x115,000).
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Fig. 5. (continued). (i) benzyl alcoho/AOT=0.1 (x100,000), (j) benzyl alcoho/AOT=0.5 (x200,000).

Table 3. Effect of cosurfactant on AgCl nanoparticles in 15 wt% AOT,
3 wt% aqueous solution of 0.1 M inorganic salts and 82 wt%
isooctane system at 25 °C

Cosurfactant ~ A/S molar ratio Average size (nm) Number of particles
None 0 9.54 78
n-Propanol 0.1 9.61 72
n-Propanol 0.5 8.40 52
n-Butanol 0.1 9.05 72
n-Butanol 0.5 7.46 188
n-Pentanol 0.1 9.06 64
n-Pentanol 0.5 6.67 184
n-Hexanol 0.1 5.60 442
n-Hexanol 0.5 7.50 207
n-Heptanol 0.1 5.93 473
n-Heptanol 0.5 6.34 161
n-Nonanol 0.1 4.16 381
n-Nonanol 0.5 5.73 332
Benzyl alcohol 0.1 8.06 161
Benzyl alcohol 0.5 8.86 312

n X Ao & oA QIth4, 5, 19, 20, 28, 35-40]. YAHE YA
g 2 Aol EASHE ARDAIA AU Gutolale] 49}
oJutol Al Y2 71g-3)e] = B AA|9) ok 2lske] T A
o, o= A& dH71e] dol, ¥s7]e Fw B 91A,
HLB(hydrophilie lipophilie balance) 5-2] A& A2 s}eh4
29} %, AGAe] 5, 2 W FE, =%, pH, 372 2 counter
ion®] EAH-, vlo] Al 2] packing density 5ol 2J5h 2-9-Fc}, 3
H JAF 3% oA wlol AR A AlAEA ] HES-ES] W
3l %% (intermicellar exchange rate)= UAF A4 4% (nucleation
growth rate)?} A} A7 &5 (particle growth rate)el] &S v
o, webA A= IRke] Tleesl Aol RS wIXInh

E AdofN HEAUBGARE AR STEL] A olE F
7o whel AE o] 53} interfacial rigidity= S7}eb, wheh
A Gl ARE ol ’sE AR At Aol mAE A
T D AR ARl A7l Slate] A HTi4-6, 28-33]. mle]
Azedd FF2 rigidity’t S/l web AgtE 23 Hlo]
AZeHAT CIrE 233t nlo|Ta 2o dd Aol Z5 9 Ao
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(intermicellar exchange ratey= 7348k ATk, 8t A BEA

HEVIA ] H7VES STMIATS rlo]a=ed A HF Aol A
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wbA] BEAHE AL A o] W 371 St e wjola
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exchange rate”} =2A|A] Eo] A== Ak A71= FUkekaL
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