KoAAOEION

COLLOIDS. In a paper entitled “Liquid Diffusion applied
to Analysis” published in 1861 in the Philosoplacal Transactions,
Thomas Graham (g.v.) described the results of an investigation
carried out with very simple means. Aqueous solutions were
placed in a cylindrical vessel the bottom of which was formed
by a piece of animal membrane, like pig's blacder, or by the
recently invented parchment paper, and the membrane immersed
in water. The amount of dissolved substance which diffused into
the outer water was determined from time to time. Graham
found that the numerous substances examined fell into two
classes: these which diffused in appreciable amounts and those
which hardly passed through the membrane in perceptible quan-
tities. The former were without exception substances known to
crystallize from their solutions, like various salts or sugar, while
the latter, among which were albumin, gum arabic or gelatin,
had never been known as-crystals. Graham accordingly called
the first class crystalioids and the second class colloids (from

colig, Elue ).

Encyclopaedia Britanica 1948
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KOAAOEION Kal KOAAOEIOEIG O1a0TTOPES

s Colloid

o Any particle (solid. liquid. or gas) that has a linear dimension between
109 m and 10 m is considered a colloid

o Colloids can be macromolecules (e.g. proteins) or (sub-) microscopic
particles such as polystyrene beads. o1l droplets. etc.

o Materials in such a state of subdivision (high surface-to-volume ratio)
exhibit substantial surface/interfacial phenomena
s Colloidal systems (or colloidal dispersions)

o Microscopically heterogeneous systems characterized with the dispersion
of one phase (“dispersed phase™) into another (*‘continuous phase™)




KoAAog€I0n - Tacivounon
O

= In terms of particle type or molecular structure:
o Particles, 1.e.. rigid bodies (gold sols, polymer latex. clays)

o Macromolecules (proteins): The conformation of the molecule reflects
the quality of the solvent

o Molecular assemblies (micelles. micro-emulsions)

= In terms of the physical state of the dispersed and continuous
phase (medium) :
o Solid-liquud. liquud-gas, etc.
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Surface Effect
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KoAAOEIOEIC DIOOTTOPEC
(oTEPEQ cwpuaTidla o€ uypo)

Mapadeiypata KOAAOEIOWY CWHATIOIWYV
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KoAAoO€10I) cuoTnuaTa

YTrepHOPIOKA ouykpoTApaTta (molecular assemblies)

MIKUAAIO YOAQKTWHA avAOTPOPO YOAAKTWHO



ETipaveiodpaocTIKES evwoelg (surfactants)
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TUTTIKA TTAPODEIYHATA ETTIPAVEIOOPACTIKWY EVWOEWV
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2XNMATIONOG HIKUAAIWYV o€ udaTIKO SIAAUHa
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Table 1. Structure of the Surfactants Used in This Study

Double Chain

Surfactant General Structure R Group
AOT(BE it (CH,);C-CH,CH,-
aotsic RO or  (CHi)sSFCH,CH,CHy
4FS(E0),  NaOsS F(CF,),CH,CH,-

Surface tension / (mN m!)

55
® TCtBE
507 o TCSIC
45t v 4FT (EO);
40
35f X
30
25}
O o0 00
20 A
15 : : . : :
-7 -6 -5 -4 -3 -2 -1
log (C/M)
Triple Chain
Surfactant
TCBE O\_0OR (CH,),C-CH,CH,-
TCSiC "aoﬁslrzji (CH,),Si-CH,CH,CH,-
4FT(EO), RO, OR F(CF,),CH,CH,-
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Opydvwon TIPAVEIOOPATTIKWY EVWOEWV

Packing Parameter:

Head group
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{volume =v
length =)
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Nolte et al., Chem. Rev. 2005, 105, 1445




Reverse Micelle

]
al

A% Cylindrical Micelle

i

o B
Bl




NMapadeiypaTa UTTEPUOPIAKS OPYAVWONG
ETTIPAVEIOOPACTIKWY EVWOEWV
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H évvolia Tou 1Ic00{uyiou UOPOPIAIKOTNTAG-UOPOPORIKOTNTAG
(Hydrophilic-Lipophilic Balance, HLB)

NMoAIk} Ke@AAR: oAlyoaiBuAevoieidio

1 /My
HLB:riffn = = (M—T * 'Iﬂﬂ)

HLBpavies = 7 + Z (hydrophilic group numbers)

— E (lipophilic group numbers)

HLB number range Application
3-6 w/o Emulsifier
7-9 Wetting agent
8-14 o/w Emulsifier
9-13 Detergent

10-13 Solubilizer

12-17 Dispersant

Group HLB number
Hydrophilic
—S0O4Na 35.7
—CO,K 21.1
—CO;Na 19.1
—N (tertiary amine) 9.4
Ester (sorbitan ring) 6.3
Ester (free) 2.4
—CO:;H 2.1
—OH (free) 1.9
0] 1.3
OH (sorbitan ring) 0.5
Lipophilic
—CF; —0.870
—CF,—- —0.870
—CH;4 —0.475
—CH->—- —0.475
CH —0.475
CH

HLB =7+ Y (hydrophilic group numbers) +
3" (lipophilic group numbers)




Tipég HLB yia d1a¢popeg OpyaVIKEG OUTIEG

Compound HLB number
Acetophenone 14
Acid, lauric 16
Acid, linoleic 16
Acid, oleic 17
Acid, ricinoleic 16
Acid, stearic 17
Alcohol, cetyl 15
Alcohol, decyl 14
Alcohol, lauryl 14
Alcohol, tridecyl 14
Benzene 15
Carbon tetrachloride 16
Castor oil 14
Chlorinated paraffin 8
Cyclohexane 15
Kerosene 14
Lanolin, anhydrous 12
Mineral oil, aromatic 12
Mineral oil, paraffinic 10
Mineral spirits 14
Petrolatum 7-8
Pine oil 16
Propene, tetramer 14
Toluene 15
Wax, bee 0
Wax, candelilla 14-15
Wax, carnauba 12
Wax, microcrystalline 10
Wax, paraffin 10

Xylene 14




Caruso et al., Chem. Mater. 2001, 13, 3272
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Hulteen et al., J. Mater. Chem. 1997, 7, 1075



21alsporroinon vavodouwy Pd amro avaorpo@a pikuAAia
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+«|«— Spherical

Naoe et. al., Langmuir, 2008, 24, 2792



YrepuopIakn opyavwon o€ TPINEPN CUCTHMATA
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‘EAgyxoc¢ ToU XpwHATOC ATTO TO NEYEOOC KAl TO OXNHA TWV VAVOOWMNATIOIWV

Ag Nanoprisms Au Spheres AU Spheres Ag Spheres Ag Spheres Ag Spheres
=100 fim =100 nm =50 nm =100 nim =20 nm ~40 nim

B 200nm (same for all the images)

Mirkin et al., Chem. Rev. 2005, 105, 1547
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KOAAOEIOEIC DIAOTTOPEC - OTABEPOTNTA

Stable System

Flocculation

Coagulation '

wi'l

Sedimentation

Coagulation

Phase Separation



KoAAOE€IOEIC DIAOTTOPEC

21a0sporroinon KoAAOEIOWY O£ AIWPNUATA

Auvausic aAAnAsmidpaonc.
A) HAeKTPOOTATIKEC (IOVTIKEC)
B) Van der Waals
[') 2TEPEOXNMIKES

A) Aeopoi Ydpoyovou
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Steric stabilization Electrostatic stabilization



Charged Surtaces

= In water most surfaces are electrically charged, due a number of
different mechanisms:

Adsorption of an ionic surfactant from solution

Surface ionisation, due to surface acid-base reactions,e.g. silica in ¢
pH range

SiOH — SiO-+ H"
At neutral pH most oxides have negatively charged surfaces.

Differential solubility of cation and anion in an insoluble salt



KoAAOEIOEIC DIOOTTOPEC
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‘EAgyxoc¢ ToU XpwHATOC ATTO TO NEYEOOC KAl TO OXNHA TWV VAVOOWMNATIOIWV

Ag Nanoprisms Au Spheres AU Spheres Ag Spheres Ag Spheres Ag Spheres
=100 fim =100 nm =50 nm =100 nim =20 nm ~40 nim

B 200nm (same for all the images)

Mirkin et al., Chem. Rev. 2005, 105, 1547



KoAAOE€IOEIC DIAOTTOPEC
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KoAAO€ION — OUVANIKO (
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