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19103 0]8 . Soap
1910, dt] : Naphthalene Sufonate
1940dt]  : Alkylbezene Sufonate
19504} : Linear Alkylbezene Sulfonate
1970)dt}  : Alkyl Sulfate, Alkyl Ether Sulfate
Olefin Sulfonate
1980t} : Isothionate, Natural souce AS, AES

1990 : Alkyl Polyglycoside, MES
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Theoretical studies

Surface chemistry

interparticle interactions

Colloidal stability

Colloidal properties

Chemical reactions
at surfaces

Lyophilic colloids

Aerosols

Biocolloids

Surface energies of solids, surface and

interfacial tensions and the interfacial region,
thermodynamics of colloidal systems,
improved electrical double layer theory,
adsorbed polymer layers and steric
stabilization, relationships between surface
energies and bulk properties

Equilibrium wetting and spreading processes,
adhesion, dynamic wetting, physical
adsorption, chemisorption and heterogeneous
catalysis, spectroscopic and optical studies of
surfaces, flow through porous media

Measurement of forces between surfaces,
effects of adsorbed layers, the role of solvation

Hydrodynamic and solvation factors, emulsion
stability, microemulsions, multiple emuisions,

coagulation and flocculation theory, foam
stability, demulsification and defoaming, the
effects of adsorbed polymers on stability and
flocculation

Optical and spectroscopic properties of model
colloids, rheological properties, electro-
phoretic properties

Heterogeneous catalysis by colloids, chemical

and biological reactions in coiloidal systems,

interfacial reactions, including those between
body fluids and foreign surfaces

Association colloids, gels, studies of polymers
in solution and adsorbed onto surfaces,
microgels, liquid crystals

Methods of formation, stabilization, and
destruction

Membranes, cell and particle adhesion,

cell--antibody interactions, drug delivery,
transport phenomena




4. ARREAHY FF

Hydrocarbons
1. Oils, fats
triglycerides, fatty acids, fatty alcohols, resin acids
fatty acid der. ( R-Y, Y: —COOR’,-COCL,-CONHz,~NHz,-SH )
2. Petrochemicals
n-paraffin, naphthenic acid, a-olefine, polyolefine, alkylbenzene,
alkylphenol, synthetic alcohol & acid, polyoxyalkyleneglycol
3. Fluorocarbons
Fluorated fatty acid & alcohols
4. Organosilicone (polysiloxanes)

1. Amphoteric type
amino acid ( -NHCzH4COOH ), betaine ( -N*(CHs)2CH2C00~ )
aminosul fate (—NHC2H40SO3~ ), sulfobetaine ( -N*(CHs)2C2H4S0s~ )
2. Anionic type
carboxylate ( —CO0O~Na* ), sulfonate ( -SO3~Na* ),
sulfate ( -0S03~Na* ), phosphate ( OP032~ 2Nat* )
phdsphonate ( -P0z2~ 2Na* )
3. Cationic type
amine salt, quaternary ammonium salt ( -N*(CHs)s Cl~ )
pryridinium salt ( -N*CeHs C1~ ), sulfonium salt ( -S*(CHs)z2 Cl~ ),
phosphonium salt ( -P*(CHsz)s Cl~ ),
polyethylenepolyamine ( -NH(Cz2H4NH)mH )
4. Nonionic type
polyhydric alcohol, glycerin, glucose, sorbitol, sucrose,
aminoalcohol ( —N{(CzH4OH)2 ), polyethyleneglycol ( —(C2H40) mH ),
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Amphoteric;
a. acyl-amino acids ( R-C(O)N*HCH2CH2COO~ )
b. alkyl-amino acids
c. alkylbetaines ( R-N*(CHs)2CHCOO~ )
Anionic;
a. acyl-amino acids (and salts)
1. acyl glutamates ( HOOC-CH2CH2CH-COONa

NH-C(O)-R )
2. acyl peptides
3. sarcosinates ( R-C(O)N(CHz)CH2C00~ )
b. carboxylic acids (and salts)
phosphoric acid esters (and salts)
sulfonic acids

o O

1. liniar alkylbenzene sulfonate ( LAS )
2. a-olefin sulfonate ( A0S ) ( R-CH=CH-R'-S03~ ?
3. sulfosuccinate esters ( ROOCCH2CH(SOz~ M*)COOR )
4, taurates ( R-C(O)N(R’)CH2CH2S03~ )
5. isothionates ( RCOOCH2CH2SOs~ )
e. sulfurlc acid esters (and salts)
. alkyl sulfates ( AS) : of SIS
2. alkyl ether sulfate ( AES) : of SLES
Cationici

alkylamines ( R-CHz2NH2 )

alkyl imidazolines

. ethoxylated amines

quaternaries

1. alkylbenzyldimethylammonium salts ( R-N*(CHs)2-CsHs Cl~ )
2. heterocyclic ammonium salts

3. tetraalkylammonium salts ( R-N+(CHz)s Cl— )
Nonionics;

a. alcohols

b. alkanolamides ( R—-COOCH2CHzNHz )

c. amine oxides ( R-N(CHs)z -0 )

d. esters

ethoxylated carboxylic acids
ethoxylated glycerides

glycol esters

monoglycerides

polyglyceryl esters

polyhydric alcohol esters and ethers
sorbitan and sorbitol esters
triesters of phospholic acid

thers

ethoxylated alcohols

ethoxylated lanolin

ethoxylated polysiloxanes
propoxylated POE ethers
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5.2 AR #Y A+
1) alpha-sulfo acid methyl ester (MES)
2) alkyl polyglycoside
3) Polysaccaride R
4) crown ether XA
5) amino acid or protein -f-X=3]
6) polymer AHEZA
7) biosurfactant
8) POE monodisperse nonionic surfactant

9) gemini surfactant

10) BAZNL BA 0|8, A nol E0 ¥7} WY 5

E Gemini AR A2 o2} B

Cw_o/\(SOJ‘la C‘O_O/TO\/\/,SO:;Na

Y Y
C“’"o\/ﬁso‘,wa c‘°_°lo/\/\sosma
A B
Type Y cme (mM) C,o(MM)  cme/Cy
A ~0CH,CH,0~- 0.013 _0.0010 13.0
C12H25304Na - 8.2 31 26
B -0~ 0.033 0.008 4.1
B —0CH,CH,0- 0.032 0.0065 49
B -0(CH,CH,0),~ 0.060 0.0010 6.0
C1?H25803Na - 98 44 2.2




6. ARBgAL vYW 88
1) AR - ARA, duREA, PR I8 5
T4t B2A, 44 U4 EE VS Az
2) A=\t : BabA, A%, JAAAA 5
% carbon®] microcapsule
3) A4l AREAE, XS, GALAA 5
* microemulsiong o]-&3t Zt3tA| o] nj A3}
1) SR BAEA, $344, 484, ARUAA 5
* emulsion polymerization & o] &%t E4J9] 3Fal
5) BAE  : R3A, ZH8A, HRA, AIA 5
» AelRde 2 AVYEA
6) GlobE ¢ R, VI8N, EuA 5
* ARBEAC] A o}Ee] $E, F4 4% 23
* 24, A% 4Ue Aol &Y otrel Zr)
7) WO ¢ RBA, A, £3H, B B
« ARBAAol &8 weore] ofxel 27 uhy
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9) EEAF : E3ES 24 P EiA, $UA, 1xAA 5
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12) AEAQ ¢ BHA, LU, AZA 5
* oful At ARBYA LA o]
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Surface phenomena Colloidal phenomena

A. Products manufactured as colloids or surface-active materials:

Soaps and detergents Latex paints
Drugs Aerosols
Emulsifiers and stabilizers Foods, egq, ice cream, butter,
mayonnaise
Herbicides and pesticides Cosmetics
Fabric softeners Pharmaceuticals
Inks

Laquers, oil-based paints
Oil and gasoline additives
Adhesives

B. Direct application of surface and colloidal phenomena:

Lubrication Control of rheological properties
Adhesion . Emulsions . :
Foams Emulsion and dispersion
Wetting and waterproofing polymerization

Drilling muds

Electrophoretic deposition
(cataphoresis)

C. Use for the purification and/or improvement of natural or synthetic
materials:

Tertiary oil recovery Mineral ore separation by
Sugar refining flotation .
Grinding and communition
Sintering
Sewage and wastewater
treatment

D. Physiological applications:

Respiration ° Transport of lipophilic

Joint fubrication ' components in blood

Capillary phenomena in plant Emulsification of nutrients
liquid transport Enzymes

Arteriosclerosis Cell membranas




7. ARES d AREEA A7
1) ERol|Ee] HT A7 & MFE, B4, ANF R 5
2) Aol 3Y AF : AFELAY +849 FF, /3, 3, 24
A, g€, 8208, 54, BEEA &
3) AEBEAY W83, =4, BA Zledd BRAT
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8. ABRGA L] &4 A
1) njd B4 dAndAs=E
EAZE: oA A Eab= UFe ExET} A& ARJUXE I}
A HH o] zRUAL o] EHZFHo|T},
EE Ex= AUZY I Du Nowy® HHA, ZAHEY, J4Y 5 53
F42} ARREAY sxoto] BA: Gibb's T2 FA

1 dy

RT dInC

r = F49 AREEA F (nol/ca’)
y = W E: ARZEY ( dyne/cn)

C= AUEEA 5= (wol)

Surface Tension at 20°C (dyne/cm)

Mercury 485.0 Water 72.8
Oleic acid :  32.5 Benzene : 28.8
Hexane : 18.4 Ethyl ether : 17.1
Olive oil : 35.8 Cottomseed oil : 35,4
Castor oil i 39.0 Petrolatum : 33.1
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Figure . Adsorption, micelle formation, solubilization and

interaction at the micelle surface.
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Area per Molecule ( A®)
Fatty acid 20.5
Amide 20.5
Triglyceride (per chain) 20.5
Alcohols 21.5

Phenols 24.0

o] A (micelle) : AREREAY 2448 FE7e A2 2d JHA

Q1 A ] Alis 5 (CMC: critical micell concentration):mlAlo] MAEE A
T

ol AWBARAL oMC : 10 - 10% mol FE, H]o]243 10™ mol o]5}
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ol 7183 F

(1). 587280l Zd MC= AR

flo

(2). €AY TiE 2 FFY ARREAL B-¢:omcd] dis3tzt €27
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Aggregation Temp. QMC Temp.
Compounds Number (°C) (M) (°c)
CaH7S0aNa 25 23 1.6x10" 40
CioH21S0sNa 50 23 4.3x10? 25
Ci2H1sS0aNa 64 20 1.2x107? 25
Ci4HzsS03Na 60 60 2.5x107? 40
CizH25S0Na 54 40 1.1x107? 40
(CaHi7S03) Mg 51 23 " -
CaH170( CzH(0 ) 6H 30 10 g -
" 4] 30 9.9x10™ 25
g 51 40 - -
" 210 60 - -
CioHz1 (C2H(0)sOH 260 35 9.0x10™ 25
CizHas (C2H{O )sOH 1400 35 3.3x10°® 25
CuHz0( CzH4O ) sOH 7500 35 [.0x107 25
CMHI!(CZHAO sOH 16600 34 - -
2430 25 - -
CisHaa(C2Hi0)70H 594 25 [.7x10° 25
CisHaa(C;HiQ)9OH 219 25 2. 1x10° 25
‘. CueHaa(CoHi0)20H 152 25 2. 310 25
% CiaHa(CzHi0)210H 70 25 . [3.9x10° 25
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9. 7}&3}(solubilization)
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(@) In the micellar coré. (b) At the core/palisades interface.

(c) In the palisades layer.  (d) On the micelle surface.
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(6). FERE B8, vl Wi, AF=2GEN 5o 2EA 23
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£ AP} oY I /1LY AWREAE I52E
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(7). mrpe3 Bdo] UA L TS I Suiel &3 F¢ WA <=
of £3AA 183 A B gA L o =Y FU B
ollal ¢ Lol Bol &Y ul m g3} EAL Bt} ulAstA 24t
NAFEE 7HE3= 3 goldth

(8). 34 gulol =& W&E BAL uAA Ed £ ¥
A

E AT 094 B o
alcohol 10.0 (wt.%)
phenyl dimethicone 5.0%
surfactant 2.0% j‘——
thickner solution 9.8 —|
water to 100 -]—

oAty ARG A, 3 Fold ¥ 9%, A7

ABE, AFA A&, A Z1=ZYd A B F

9. 2]XE&(liposome)
1). x| A o] A4 FFo] Ff{ IFol 27471 21 o A8 BYgo] B
Y BYLE, Eo A 149 o] ohzt 223}
2(bilayer)& B/t o]yt HHLEAE vesicleo]2} s o7t
vesicle 3 §3] AAA=R FHH A& 2AXHol2ta ¥k
2). A} & 2ol F9 st njd2 HMAZE o 3 Fel2
Boll &= oy 242 HYHeie XS Y2 EXFr}

3). FAXE2 282 SHHLEN Yo 584, &E EF EFE UE



4).

A 4 93 37 g Hyo| golsta E AL AEo= AN
Exo] Ao githe BH o EAYMAM (drug delivery systen)
o2 o]&3te 1 A"}

ANEIE Fobe U8 JTAlof} HPFAA SEHI AR o}F

oot AP EAV HER dgFes §8HA R

. XSS A9 Hejo] wiel il 24 (MLV : multilamella vesicle)

2} gttt ¥<& (ULV © unilamella vesicle)® FEEI ULVE THA] LWV
(large unilamella vesicle)2} SUV (small unilamella vesicle) &

FE"ch

. Luvet suvel AAE 100mE F23t2 gch

. A7) o MLV 400-3500nmo] 32 LUVE 100-1000nm, SUVE 20-50nm

AIYEAZ 4 gl AL MLVE 5-15%, LUVE 35-65%, SUV:=

0.5-1.0% o|t},

¥ T BEE A ZX3h= Y

1). 7143 gol 2%t W, AAAALY, gujAt2dd, 35 ULH 5

2).

A8 thlgage] $RE A AAAE T o] £3
A F sge] BAAFNAYG HEg Eulel 5 ¥
7 AZ5t EAAHE YA F ol #8Yol £44]7]
AW microfludizer?} ZHE A3 ¢ty o g wWojFo] =z
st WgEel AgHch



X, z)E:He Az
5 A =4 18] & A7) (om) |RF-&(%)
MLV | vortexing [1x]1A-& #7]-8ulo] &3rx] ¥ F| 100 - 2-20
(Bangham*f) {g}~3 oA -&Ul-§ A7 RFe]lFyd | 3000
of si< Y ¥4 oriof F5 713}
3 TeojAde] 2xolM 7|AH £
2 AR
SUV | sonication |MLVE Teo]Atolrd 23} Az) 20 - 50 | 0.1 -1.0
ethanol oflgh-gof ¥l UAx|H & 7 g 30 - 110| & &
injection |g3l 48 Ao F<]
LUV |[Ca2*induced |PC2} Z+e AHdeix}zle] SUVE Ca2* (200 -1000f 10 -15
fusion £ 713t ¥+ ¥ EDTAE 7}3})
o] Ca2*-g Aj7igtct
ether 91 2] 2§ etherof €3] 4=29F 0100 - 400
fusion 2718 AA
freeze SWE 574217 & g3l 22 |20 -200
~thaw s} 2] §3te g LV AR
reverse 9lx)%zl 2] ether23%), 42992 W0 [200 -1000| 30 -60
—phase emulsiong %tE ¥ etherd S
evaporation |A|A sk}

2 2g0) $4

Bl B Ao} AIelk nZ Q o) W A7 5

- AR 54& dPsted Qo 2 Xdo] M) Rys we
C AANE BT EWY olF, BARNYY, ALY Y 5 a7

- A2 BAAd npHEY 59 GE Y F4olo] Ao njx
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11).

. AE& AW 28 U454 kel A W EE ajolo]

UEH Ad47s To AN A7E 5 FE.

. AR AH et F5012E HAY AgA7F A JI2E BAEAE

Sheetz-Singer®] Elo] &aA Slth ol2& XA 2¥ajute] L3}
a&e) Ast TIE e, oE W EREEY AETY F¢ U
& gol 2ol Psolx ute] 9% Z4e] Pog} PEZ FAHF 0] glo]
otzje] Mste] xjojol o) el Lo Zol R walslo el Wy
AAeA Bria dEsi ok

. B EoIA 1986\ 64 AXES WRY HFFo] PP Zo] H2
L ANEA B olE A4E FI F8o] ZY GEY ¥ X U=

l

] }EL Ao} 3 2uolE 12}y (gel filtration chromatography),
29Al Ba] (ultracentrifugation), £2(dialysis) o] whyog
Aty Folof 3ht HFFAME UREHA A2 ELE J A Astoo}
Y et gich

SJeiFolM e XS U EHolwol oM UEAT HFFAML
achr] A7t == et

YFEZ FE FFFoU HAFAE FoIslE2 A XE&L £3l
Ha Fol Uiyt iy W Feuje] FAYPALEZo| thste] ste]o}
gt

1}7&%01]*1 S EES o] : AxWo] Ao {B54EE FIA
A AAYrE Br 4833t &= Y8 1 F5E F7M719

il

Rolrt,

fr

g Eo] oyt RAFE (BAFE DY) T&3BY AR
BGoE MUY A3 MEL AE7|To| Zolhtl, NXES FRY
Aol o] MFFFE HHY Z3 A x43ex] gL AeHr)

2yjoldL HE7 5ul, AMeAE ) FriE Yy, uEl A X
— 20—



12).

13).

14).

15).

16).

17).

<

T

o
T

&30 A=E ARAAE w2y A% NREAAZ} 108 F7EIATH

R3ax orh

oJolEol X B EEE 83l E A FPMEY targetingo] F3
ojm 2 X vl EAA FHo] FoAY F¢ BFoIN &4
FL obje] o] Zagithe BaE QlTh

A EFlel, JEHE So] HAzEA W Fgo] ¥ YFYAE X
&318l0) AR PO TN FPME N At 2 H3E FriHEt
A A7t =2 drh

DDSE obEe] W&o Ao, B, AFEHE A 242
ool LEZ4A, pHUSLA, WA AEEY EE RasHA
olct.

B L] ofF9] Mol i °1—TL £ ded, ZFEEZE AXEH
st BB T o] Foistd Ao Ty FoRTt YEEETL
2 Hloh

Thilg wEjol= o] nE AL BT FoA= AANY FLAH £
Athe Hol elste] o]yt oA AXLHHE FIFAT THesiA
3= 43 RIaE 3 Q).

%}

g3lzh T Aol gt ATt ¥ AA7F thE AA Gof thF 0.1um o]

o] 7|2 EAlso] ol ez ARBEA, nAHINYA Ee
o4 Bof o3t U 7|3 o] BT FelE EAst= A&
Eigii= o

f3te] 7 f3 Adxke A7l wiet 4R 27171 oF 0.4um 03

o3 8 o H A (Macroemulsion), A} 27|17} 0.1um ©]3}E

FstA Roll= nfo]32 o HF (Microemulsion) ¥ =}
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Block A is soluble in the continuous phase and
block 8 i{s soluble in the dispersed phase, hencs

1
WATER the polymer rmfr_vs at the interface.

283l . Block copolymerof 2]3F Qb3
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AR, Vater-in-0i1(¥/0), B FF5Y
Tt o] BA (multiple emulsion)

R34y Y A7) ARE, A&EL 2o HY, #AE Tl o3 WYy

AgAeT FEY 4 gon ozl A48HE TWARE propells
mixer, paddle mixer, dispeser mixer, homogenizer, ultra mixer,

colloid mill, pipe linemixer, ultrasonic homogenizer, microfludizer

S°l AH&H 5L ot

1). ¥%U(coalescence) Y2-UA7} ME A R}  dAZ He A
L S ol Rl (breaking)e] A TAZ Ay 4 Qlch

2). #F 4=t B g3 A2 AYsz d& HHE A
(flocculation)ol2} 3l oA SHE Hel7} v|F o] 3} =27}
71 AL A3 (creaning)d} ¥}

3). ¥ UYL FFN= WP ¢ F¥T Uz A4 3F, A=A
719 W, by, g2y 5o Wyl AHgHc)

4). =9 A% (cf7] A2Er} 10-30 T F= AU W2 . VAR
2], cycling(L&-Y&),Freezing-Thawll Sof o8] Q3lujzlE X224

A A2 el /3 AFEE FF s P Sol AHgHT.

* f3te] HRgel BAE 24

1). Aee 2213 A73 E23 AN S8, 549 A4, Az



3).

371e] BX, d443} Bige] ulg, RBLE

L@ ERe ARBEATES ASSHE RuTH A4y, ARA F EF

oltel ARBEAE EY Ag3he Zo| BT} AVUL WU o]
RE WAL Ao PAA ok
oled AdBEAL Ag 5O AR Eeio] FsHE HAAY B9

Zt A1 AVIHoR N uhiste K3 =] 7] ¥

. Adel 282 23 Fol FAE F¢ Ak dA FEde AE

wojzo] f2}e] QFEE BHE RHolth

x o Fo] oI}t F 3}

1).

4).

5).

AR 2FAY dI S Y A8 Bf REYA Foel
AREEAH-2FAY ¢I&] P (liquid crystal phase)o] BEH
o o] JYFo] PHHE B¥ AEELE wolAH FIe I3 A

e,

ol A ¥ 27 (FY¢ Et Add)ed met AEY A WA

AEtA dojun E 23 ZA(LEA) Y mEtME o]} dojdt

L AF AUYdALY A EYL hexagonal AHEf?] a ¥FEfL} monoclinic

Jele] B9y [ERTE Ach

AE & B8] Asted= 2ol aBoE EAstiof 3t AUt v W

flo

LFAYEIE] AN 23 Pel2 ol eyt HE JF el 7
A2 ¥ a7t e 23 4EE gt

AP0 R E2sH= a phaseZl 71 WL 25 H Y2 cetyl alcohol
2} stearyl alcoholo] ¢} 4:6H =2 E3}H cetostearyl alcohol Y&

& 4 k.

. Bl g HAEL 20N ede] L3Eo] Y cetostearyl

alcoholo] WASHAN ZAPES Y5 AR ARCE o5s}
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10).

o Ak,

. Fuzag Bk Y6 cetostearyl alcohol 2 AHLE o531

Baln 23 Al ool EAsiy AP L FHolA A=}
stobd Zojth,

. AAe] HAML theid] cetostearyl alcoholo] 2] L3x ol UHF

S0} glojo} Uehgth.

. EaF9] cetostearyl alcoholE& AMg3lHelx liquid paraffino]i}

squalane e hydrocarbon#j 2] K-X-1 -3 AR3H= 2R}
IPM(isopropyl myristate) Z'o] cetostearyl alcohol®] &3j=7t &

2d& Ag3hd FE7L wotdtth

. SAE A9 AZ ¥Rt FAe] AR F H32 F=E UEH

o] A& EFYAQ gPgo] FYAHoE E u|H FEHA XY 4FY
o] Bdof 7l Aoz AZdr]

A3 BEE vehd ¥F2E AX FE) sipshe Z ¥l At

% HLB

1).

HLBZLZ o] 24 /AU B¢ 71 AREE 0, A+4 & 028 3

o 447} 84S W44 40l 2ALE sgrh



* HLB of T}E ARBEA &5

18 _} Solubilizing agents
Hydrophilic 15— Detergents

(water soluble)

12—} O/W emulsifiers
------------- 9 —
(water dispersable) 6 —

} W/O emulsifiers

Hydrophobic 3—
(oil soluble) 0 } Anti-foaming agents

* HLBE 3= ¢
1), Tt7t 43 & APt oA B¢
[ S 1
HLB = 20 | 1- — |
L A
S: o2E3} gk, A AYAre] FEZ[
2). AT FEA A e 2 WAL o AEQ A9
_ E + P
HLB =
5
E: oxyethylene?] £ &
P: alcohol®] % £-&

3). 24L& U3 U Hlo|& AWBPAL A AEHY

My
HLB =7 + 11.7 log

Mo

Az
N
o

My : %1-1‘-71-‘31

Mo : 25712

M
N
by
o



ARSAY 4719 47719 +E 3o 103G A
HB=7+] (379 %) - [ (37379 7]

AL A, VR/I] F
Group HLB Number
-SO4Na ‘ 38.7
-COOK 21.1
-COONa 19.1
-N (tertiary amine) 9.4
Ester (sorbitan ring) 6.8
Ester (free) 2.4
-COOH 2.1
-OH (free) 1.9
-O- 1.3
-OH (sorbitan) 0.5
Hydrophobic
-CH- -0.475
-CHy- -0.475
-CH, -0.475
=CH- -0.475
-CF,- -0.870
-CF,- -0.870
Miscellaneous
'(CH2CH20)‘ . 033

(CH,CH,CH,0)- -0.15




4). ARYREAY A7)0t AR{71e 4§ 751 HLBZL ALt
HLB = 7 + 3 (U478 £) - I (X771 )
5). Requid HLB : 2¢U& R3AZ of 7 ABY {37l B4 F3A
¢] HLB3L
6). 2712 o]ate] AHHRPA T¥E2] HLB

(WA X HLBA) + (WB X HLBB)

HLB =
Wi+ Ws

W AS) EA u], W Be] A ]

* PIT(phase inversion temperature)

1). Hlolg ARBEAE 227 el wal W47 odAZ A ol =9t
e8] FaZAYo] ALt ALY JHo] EolEA At

2). " 2= of3lelM: 0/W, E ofH 2E ojJeMdE W/o¥ {37t B4
"t o] MA 2% & PIT(phase inversion temperature)@} H2t},

3). PITE R¥AC glojq A4-Af ddo] BYE o]F& 2=t}

4). °] & FIolNe LU-AWREA-E] AWYYL 3] stopxirt

5). ¢BY 0/WREIF ST Hstoie HA H¥ TEET} PIT7} 20-40°C

AT W0 Q A9 PIT7 20-40°C BE B AHYHAE 4

* 7}8 3 (solubilization method)

7R3 ¢ oA Rl AUBEAE 715t HEEEHE B 2 Y
o JHEEEE B Fol 7MY WS HLBYRY /AU 2 A
718 HAE KA 2o 2 s why



HLB2} PIT2] d| il

Required HLB

od HLB-number HLB-temperature* HT"FC)
method method
Mineral ou (paraffin type) 10 10 110
Kerosene 14 11 94
Carbon tetrachloride 16 12 53
Cyclohexane 15 1.5 70
Xylene 14 13. 5 46
.- Toluene 15 16 38
Benzene 15 16 ' 21

Table . Comparison between the PIT (HLB Temperature) and the HLB Number in
Regard to the Information on Various Factors

PIT
(HLB temperature) Factors HLB number
o2 Hydrophilic-liphophile balance of o
surfactant
o Types of hydrophilic moiety of aC
surfactant
o} Types of lipophilic moiety of surfactant A
° Types of oils .
o Additives in water and /or oil phé;e A
o Concentration of emulsifier *
o Phase volume *
¢ Temperature *
o Emulsion types - A
& Correlation with other propertics A
N In the case of ionic surfactunt A

or Information is avuiluble uccurutely,
Pe. Information is uvailable less necurately,
Car Crude information is avidlable,

4y Almost no information is uvailubile,



* EIP(emulsion inversion point),

EIPY : 23t AHEEA TS E2 Y o L =5 A
dojihs HLBZEO] I R A 713 FEY /AL 2o st=
s

11, Th ojE A

1). Wo/nge] tidoddE HEAY ¢4 AFY W0 oEIE el
ojRE TH AP KA F&Ao] AT YULE gHECL

2). T oldde] S 8¢ olF7A] DDS(drug delivery system)of
glo] Thd ol Ae] FEHEA Rt v}

3). PAY thi ol BAL TEY fisted U S Matgloly v e

AE2 AL AHE3t UF9 nlo]lag e el FAY EAE

ZEE st= 435 AYHI Ych

4). T} AEFY FF: S 49 #F Fel2 A,B,C FelE pEHC

5). TFaolddo] B AL Uie] ZTHRY £ e F4 UF F 22S

F7HE £ L7 st A E GYEE FUHIIE LYo dp

12. mjojaZ oEA

1), 33 W2 ATELYS o]&3le] ehitol ] AR 23

2). ALEE B3 Gl F BHULE o831 UFHYY A=z
3). mjol3E {3} HefelMe /7] B Y 5o A7

* ulo] A2 WAL S
. AT FHslel HEH ANE YASHE R
2). FgRARTE 783} AW & dx ol I3 @,

3). MR YAPLEfolBR R Fo] ofF At}



{a) it

Figure Multiple emulsion. (a) Diagrammatic representation. (After Ref. 151.)

(b) Experimental multiple-emulsion system: oil phase: liquid paraffin: emulsifiers;

Arlacel 83 and Tween 80. (After Ref. 159.)

Primary
dispersed
phase

Final
continuous
phase

2, eH ol
—32—



N REL L E B IPEY

1).

—

6).

nfo]2 2 o nl22 o HAL} npuIAE 0/FF 2} W/0Po] EAjict

. @Y oRE njAz} npAsAE R )
. FEY fEFElE by 92t 37]& 5-40nmoTt.

. mfo]32R oEA : obF mAE YAl R Jel® Hojo ¥ <A

T HIEE p]A(swollen micelle)& Q7 3l

rr

=it A&=Ha glch

. ulo]22 38 wWEY) Hslls RE RHuT AHE H3A

ako| wolobstm (thE}t 10-20%) o 7)o hexanol,oleyl alcohol B3}
2 ¢A LR/, EE polyol 7, Et= TIE FF AVYEA 53 2L
BZ {31A (cosurfactant) 2} H3]d B AHg-¥ict

cosurfactant Me] 2 ZF 03l UPHOR Qo) Fof BT Mol

Zo} Ade] ARBZAH 2t A mixed filng FZY 4 glojof girh

. surfactanr®} cosurfactant®] H|E Dj-¢ F0310 Y3l AoH F2

BT nfo] AR AEAE FEY 4 olrh

H it (dispersion)

. 2atolRE L WEu R ofF Azl Eate] HAQlE WA F2

guizE LAt A Gol WA Y= Vo] Y

AAE A gt A7)o] wet i 1 - 10 o F=of Yxp7p 4

Mr

220|= (colloid) ol2} 510 100nm Aol Y=/t Hid Ag

)
(]

2| 2% (suspension)ole}l &el¢] Fch

LA gAY A7l BAbAe M3 Eet AEY Edo] AP g

oA B2 FHeE oldE iz EHsteiof i)

. EHIIREM FE o]fEE AL ball mill, colloid mill, sand mill,

roll mill, agitator mill &o|C}.



Pencanol

Yy 3 1
® /
. % Lo
o)
f B ="
.
Cosolubilizacion Microemulsion
(Molecular solucion) - (Wacaer-in-0il)
. Water
@33  Alkyl Alcohol

. T3 Potassium Qleacts
| ez Hexadecane

13, Cosolubilization 3} Microemulsion

o3, Oil-WaterZte] ARZYH



5).

6).

%

QA1E B o ADYEAE BAs A B9 dov ol o
ARRAAL A8 dxtel mHo] FHe] AR ARAUAE 2
NReEA TS VAST B A7 Banle] AA gaElo]l Eub
de AUY okgd 2 YA S PAE AINE A7)
m2elct. |

Bate] QE4g WS WH: olusel BUE dx 2719 87

FeElE WAt JFAYIL PPt EAAY 28 HHE 35 B

o] Yo} WA= & FBY 2FRE U

rr
N
Jo
¥
o)
rO
o)
o
il
olo

dELY TS FAdstu A5 F vEhdA] deth
AZGE (u)eh BZAF (V)& oteligt &2 o= Yehfojiict

u - tan a V=hx$§8

1).Brom £5-& Qxte] W& Yopzet,

2). 28 2= AAT = 5= Stoke A 2F LERJoAC],

(a). ¥=t8] A7 Ee FAHEE SEc HFA, 4AF7Y AFel w4



ikl

2

Newton

47

Brnwn S(()kc

AU b

1# [

OlFHE (cm/sec)

10-2 -

1074y

10-2 l 10% 10¢
A2k 271 (um)

I3 . dx3T et EFatY A
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- =
}
]
|
o | AR U] 23 F
ny | gl AN REHE



SOEBIE P ERS DX
1).

2).

5).

6).

. 7 919 oA WAL Sterno]

(b). ¥=te] 27171 1um o]t A& Brown&Foll 23] 4=} 23 F&

2 4% gFo] doluhA] et HF2 dojupA] ¢E Hojth

(c). o] dold dBEL Azt AHEY o] & UL E ZHZ¥r)

olETh QA7 2 FelolAE RS -8l wFA} o ue)

A=o vg 9¥E wA drh

Azte] 23t U2 T oldex AR A= dojdrh
A7t A3tE He ALS 4A AT st o] g HE P,
THE °]2o] 4z Felo] T

&o] & Aol7t & BF 5=

52

gt ¢ U YAe dsye 83

—

o E}_

rt
RS

X

1ohE AJ23S 2EE dyEy

AL s 2R Alelole FAIF XY Eddeux] (W)

London-Van der waalsQl¥ XEIMHo|U=](V,)7} L5l o] 3| ¥ A3zt
AL DLvoo| B2 dmsta ).

DLVOS] E& QIxjzhe] 2831 81 potential energy® LIERA Zo|t},
DLVO o] &L §3&, YAZ7), EAA (zetaB ), U2t Ao} ¥4

E UA}ZF L5l & potential energy & LIE}T}

DLVC 4]
1 1 Aa
Vz—c¢a#$’In(l -e™ - — - —
2 ° 12 H
4nNe?
K = s CZi?
.1000¢kT



eRAE, ardxE, YAzt Azl, kiBolzmanng 4,
T: At2%, Cii113Y o]l 84 Iio]2e] Aty
¥,; ¥HAQ, eielementary charge

Ay A4 Helo] Hrixe] vl o]2sxe] Wy Fch

(a). o] AtEIEIRH(1wt%) & SDSEJof EAHAZE o] SISt E4t B =
BAE AUEEAE F/BHE 240 GBI d4F BE |82
2 AHushd 2 E A ¢ 4 AL tFEY APBEAE o™
Hel & vehdch

(b). o] AL A=t zetaH 9o HAAZ AFIFH = sl Ak
A BgIAE AL AUol3Fe UFAAR A zetaBHJ} HE

317] wj&olch.

+ Bt sl nlXE

BAZE gk YzlrlelY FEel ¥ SHL WA Folo} ¥l

$3& WA st BaAs ALgEHN 2O =} 2o Fe

of Qate] AstE Fol E UM BRI FAUL 3o Yzl L

ato}zc},

3). AU AL e 23 F$ B4 A}E FSPIE sh AN
S7 wobd® o83 Eibael x3E 8 4 ¢A Rk

4). A g9 HAEE FLo|2 Eo 3] VL Lon FHEE

1).

Siid

2).

N
XN
3
3
rr
Eg
N
F‘i
oY
o
ot
2
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o
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x,
Ir
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lo
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Y,
i
]



Apparent zera potenhal (mV)
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C FAHEE ) gEgelnE 227t Seivhd B4t Bl

LA, 3B 3204 Y ool UL we A=
& 7HAE EAAE AHg3teiof ¥l

3 BixtAels A1 HFo 7 E4t R 23E ¥ £ Qe
B2 FAbAe] Faol % bE3 Z3L W ZtiY 4 gith

cold 53] F4& Ze dA BF Ede £ /Y 4+ U3 ¥

o] £E5 4A72Y FHE FAAMI= /o] E += Uk

* FAAE GBI I= B

2). &

7).

8).

. HAEERIF ZHol E HAFAE AH8I B4 B8 HHE8E

SAe] 25 it}
FAHEZEA 848U Z4E Sy (d:€FuE BE nfusy
Z]| AL o AE]) L} Bentone ( Bentoniteo] cation X|¥A]) 5o

o] &€t}

. 88 AFAEAME Ad Ex B8 AR "ol A8En

. F8ol & dxhe I8 &ullel u]F/gold nF gule] Eite] I H

B2 713 As e dA1e] EHE 1 BAEEE wole WHE

. UAE ERASE B2 dutios Ao ARPLE nvipe

ROz zte] 218 E& BAA ¢BEE wolaA 3she Zolrh

. GRS BEAZ YYPoRE YHA N, AUF g, JIAF-3Y

H 33, 7IAFY $EY 71 Ee R¥LeE UE 4 ot
BHgEel AHEEA = tES] EHA ] WY EE fAlo] EAAN
F o}7]e]l hydrogen polysilan& 713la 7}€3le] Q& EHol nmethyl
hydrogen polysilano] A7l Silicon-treated pigment”} QlT}.

Metal alkoxides & ©o]|&3}= WHOE 11 o8 organic titanated
_40—.



C//—/:, [ 0
1
CHJ~CH—O—T(TO—C—C,7H_,5 ;

Isopropyl triisostearoyl titanate.

organic
titanium
inorganic

organic
titanium

No Titanate

water of hydration

organic
vehicle




A2

9).

10).

11).

o] ¢Jox= Lecithin-treated pigment, Metal soap-treated pigment,
Amino acid-treated pigment Fo] 7jilE]o] Hxa] o] & it}

o] 412} E|ktE aluminum nitrate 4-§ool] FAA|A HHo] FHIE
Hi oJAlEE|Rle] JAI UFulw o2} BAVHozE AYstH
gA3tE HAZE o7]0] sodium dodecylbezene sulfonare®} 2
2ol AHRGAE HIISHH o|Zo] dFnw AiUst AEHEH
8% ¢FuE ol AUEEA o %'S%E}

Hybridization ¥ Mechanofusion ¥¥: U &3} & coreE2oj
oA o] I E|R EFME Q3= R Folth o] WHL M 2EZAME
T FA7|Hes EHo FASHA ¥ o JAXA ¥ ¢
AU & 718t EHKOE 7l EZ7IAU W Bel2 RAA7E

o)t

¢ Eabzle] A

1).

PaAE EUAY Ass, o 4% 5o 4L WolAAw 2-of

Ao BAE ¥A3| WA EWEA X0l H2 e, U4

-

B UBFE 59 A A7EHE Z9E Yl

L FE AEHE SAHEME ¢F JZEd ¢4 UEF olu o)y

EEUI JFIE, &2 oI UEE, FY 4y, EISAEA

dA(LY) oeE d optl KA Fo| AMEHT}.

A q¥E2 gt A4, WHE =90 g AL WAsE

Rolt},

CYdUHOoE B I8 ARl BE FHol B BAAE A /7

A A B vlol2d BAA Fold HEY Ag YY)

+ H] 0|23} 0|28 EAUAE FAlol A g E il



14 R

AREEA = A2 Holx] Ut EF AlolY] AHAUAE YFo] 3L o
S Ho=® 2 23, EAY EFAY WS 5 $8E 4 o dYo
clelsitin @ 4 otk YNEoE ARWyAeln shd ZHE ©A AZEA
H& 20| detergentd Zlo|n E AA BAEE we o] AWUBEA I A
HA, AF, H7A3A 5o £x2 AEHI g a8y FYPF 2L o
Y 8= oldo] AHAE, BUAE, /IHAE 59 A= 9 ojd Uz,
BE, 71X W AX B Aoz ALHI glon ojmy AHBEA ] A}
3 Ex= 53 9 oAU HIAHE ?}3}°ﬂl =4E& B3I 4 e e
2 27 2R know-howZ E|o] Qlth. oj7]ME o] AMBAH 2 o7
=4 F APYEA 899 718 4, {3, J18E, Bizge] Bsio
NG oz Aujrolet, 4 FBALE 23T ARYHo] o3 fx9r}
3L st E AUYRA] kg ZeolW IEE ol AUPHA AYME
ol 83td EAo T2 MY e FMEME Ag JHsY Row A4
ZHeth a2l oot BololHE ABE g AU BEE E J& ook
£ A ol 8EE FUAIIEUE o]8Y How 4AWT. = A2 AW
BEARA ol F4¥ Vg 2E AUEEAH Y4 ¢ L5 SuE
W I Yol 24 GEMINI Hef] ARYEAE P23 8 5 Q). o xp4
3 ThRAl= R3YR niHY ol wAw AwBAA ] HAL ols sty

Fojutut =fo] Ho| gog g o Ze & KyEY, He AngA
A sensor7lY & o7 AWV $8§ HolE olsistn] XFolun £
o] E3lodH ¥},
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