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Chapter 1. Colloid State
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e Colloid System<e] &
i) Gas dispersed in Liquid (foam)
i1) Liquid dispersed in Gas (fog, mist, aerosol)
iii) Gas dispersed in Solid (solid foam)
iv) Solid dispersed in Gas (dust, smoke)
v ) Liquid dispersed in Liquid (emulsion ; oil-in-water, water-in-oil)
vi) Liquid dispersed in Solid (gel)
vii) Solid dispersed in Liquid (sol)
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e Application of colloid

- paint

- ink

- pharmaceutical(¢] 2F3)

- agrochemical (%5 <F)

blood(artifical blood)

e Colloidal system®] Sl Fg& v A= AA

- @79 dAs ¢ Coulter counter

- ®AkEo]9l= 4AF =7] : Light Scattering Laser
- 4AREY ¢ SEM, TEM

- Y A9] Surface property : contact angle, {—potential
- Y AF9] Surface area

- particle-solvent interaction
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- Particle-Particle interaction

% Fluorocarbon chemical(<}#])
: FC chemicals &l 0.1 umo|3t= EAAIAA tiA@d Aoz o] &
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FC —» O, aeration

e Colloid system®] &&H
(DColloidal dispersion
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- Thermodynamically unstable due to high interfacial energy

- Irreversible process
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¥Energy (€& & & 59)

- AzAx o7 AL 3= Energy (mechanical energy)

- dE 5 e vEHL AN d& ¥4 gl Energy (thermal energy)

H(enthalpy) = mechanical energy + thermal energy

G(Gibbs free energy) = H -TS(thermal energy)

S(Entropy) : ol® ¥ 3}E¢to] o systemo]Y & & ¢ mechanical energy”} thermal

energy® A3F = Ax

@Dispersion of polymer material

- thermodynamically stable

- reversible process
@ Association Colloid

- A v PR F3tel 9]3to] colloid systeme] &4

- thermodynamically stable

- micell, cell

- reversible process

o Colloid systemol A &<]

- Dispersion medium : continuous medium

- Dispersed phase

—» dispersion medium

o—— dispersed phase(discontinuous)

~ lyophilic : liquid-loving

~ lyophobic : liquid-hating
— hydrophilic : water-loving

— hydrophobic : water—hating

— lipophilic : oil-loving

‘— lipophobic : oil-hating

e Structural charateristics

D JAre] =79} shapes ZA 3=
- applied forcedll w3k dxto] FEomiy F4 (F9, 1714, d49 &)
- microscopy (SEM, TEM)

¢ Particle shape

— spherical

- prolate

- oblate

- plate-like : Iron oxide

- rod-like

- thead-like
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e Colloid & Surface Science® &% &

- Ore flotation (ZE&5FF4%)
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- Cleaning Industry : ¥t=A AGA, A7 AANAA S

- Waste water treatment
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- Emulsion polymerization
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- Enhanced oil recovery : A3 uj
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- Water evaporation control
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e Surface Area
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Flexibility : polymer chain
e Solration
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¥ Hydation : &9 °] H,0%1 4%

Li Na K Cs
& A Li’ Na’ K Cs'
Bare Ion size Li" ¢ Na < K (¢ Cs
Surface charge density Li° > Na'@ > K > Cs
Hydration No. Li" > Na > K > Cs
Hydrated Ionic size Li" > Na » K > Cs'

e Colloid®] A= 2 AA
A ZH —bulkE o #2
2} or YA or ion9 aggregation ©] = 2
D Solvent substitution
@ Chemical reaction
@ Y Hydration(NH-NH,, LiAIBH,)
oleFgN Agt — p Ag’
3H A
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¥ Microemulsion
A ZE PR FAd A
@ first step : Nucleation (foramtion of center for crystallization)

@ second step : crystal growth (=229 A4)

—Crystal Growth ratedll 93-S v x]+= factors.

(D The amount of materials aviable.(’5 %=

@ Viscosity of medium = particle surface® 9] diffusion rateel]l &

@ The ease with which the material is correctly oriented and incoporated into the
crystal lattice

@ Impurity = inhibit the crystal growth

(® Particle-particle interaction

-Barium Sulfate precipitate

Ba(CNs): + MgSO; — BaS0,s; + Mg(CNs)2

% Polydispersity

-Emulsion polymerization

o] Ak aFA FERES o] &

FREdde] fdA T2 AA

typical recipe styrene monomer : 25 -50g
emulsifying agent @ 2-4g

intiator (potassium persulphate) : 0.5-1g






