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Fig. 1. Schematic diagram of surface active agent,
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2 &3E £ AU+ ZAL 71F head group?] HA4of uwlel Zol4, ool
24, "lo]2d, Hol2P 5 4 FFE FEYCE Table 1 o= 1989 U=
o 2o ARFGA L FAHAMTE FHREZE v|IdFg o o|24o] AN

2/3 o]’%3& AA|staL alch

Table 1. Relative amounts of varions surfactant types
used in the US in 1989,
(total production = 3,08 x 106 ton)

Surfactant type % of total
Anionics (total) 66
Sulfonic acids & salts 35
Carboxylic acids & salts 16
Sulfuric acid esters & salts 14
Other 1
Cationics (total) 9
Amines 3
Amine oxides 3
Quaternary ammonium salts 2
Other 1
Nonionics {(total) 24
Ethers 17
Carboxylic acid esters 5
Carboxylic acid amides
Other 1
Zwitterionics 1
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2.1. 29o]&4 (Anionics)
ARBY FEA head groupe] &( )HIIE ZE= AAZYZA.
of] ) Sulfonic Acid Salts : RS03-M*
Carboxylic Acid Salts : RCOO-M*
Sulfuric Acid Ester Salts : ROSO3-M*

2.2. o¥o]&A (Cationics)

)

HEY FE head groupo] F(+)AIE Zte AFYAA.
o]} Amine Salts : RNH3*X-
Quaternary Ammonium Salts : RN{(CHj)3*X-
2.3. d}ol&A (Nonionics)
Head groupe] A 3sh&E 2ix| 2L} polar groupo® H AHBAEA,
¢ ) Polyoxyethylene Ethers : RO(CHzCH20)nH -
Polyoxyethylene Esters : RCOO(CHzCH20)nH

2.4, ®ol&A (Zwitterionics)

o) pH sensitive : & pH oA o] &4, Y& pH o=
oFol 24

[}

Alkylbetaines : RN*(CHj3)zCH,C00-
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3. ARTREAY Aol B4

AR E A= Bty T27t 44 growpt 244 groupe SAlo] 2z
I o8 ofd systend] AHo] HEEE ZF¥o] Qo wety Awo
o F&el 23 AN qUAE LR2A Bk, 2 23 Edouzad mdw
BHE W37 HA, ok 5 oo £ o oA Edo| Y &
ez gAue]l SHUAAU micelled HY3tA Hrh (Fig.2).

T8 A"WYPAE hydrophobic tail®] Zo], head group? A,
counter ion Fof wet ©elx|7lE L} LA ol Fx LS T
oh. wetd szke] ARRYA RAHE monomer A FAjo] ZxjsiA
Ho, o= = ool UM nicelled F4sA Hig oS

critical micelle concentration (CMC) o]a} 3tc}.

A
adsorption Water
zonomr
—o
s sy
7% AN
Micelle Solubilization

Fig. 2. Surfactants in solution.
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Fig. 3. Effects of micelle formation on the physical properties

of surfactant solutions.

€92 bulk 42 CMCE AF3sld ZTH3tA ‘ﬁi}fs}ﬂl gtk metA
CMC 3t A2 ol Eely 4AY HHE ol gdle] EHEAY, AMA
==, FAT T AREVEA =99 curve 2EEH FY 4 gt}
(Fig.3). ARYEA7l &Afol N micelleZ HAH3IA A FAYoz:
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3.1. Micelled] Fx2o} ¥4t

Micelle®] FHY T 23} micelle FAF3Ie HE A sty

-

£ oldE =ay

Ral
ok

o] Hi olon,

=4

UHeE g the A

A7 E231x] g BRole I BES FHLEAN £5489 v

s

& chaing ¥ X3t M 448 head groupo] ¥ E Eaaj=
ZZ o]FojArt. 0il SN F2E vty ALHY 244 B
T #1127 Ul E Ho] 4 micelled FP3A Hrh AAEAAY
=7 OMC Rrt "HA Z Zfol: picelled] Fao] T HTlE
cylinder oy} F3Y FA4 lamellar FRE ZA Ho (Fig.4)

EY o]2 AFREAY FF AU salt HEo] T} rod AL

ZtA Hrct.
o2t Ze ARWAA $Y T2 ol WAL JHUF e
"packing parameter” £ WY 4 Qltl. Packing parameter: AHY
dA2l mel 9 ;e REo Ruul2A i3 Zo] EAIHC].
Vg = EIZlpd mme|RHe] Xy
Vi
R = ao = Me|fg iy
aolc

i
W

le = ¥4 ey ge] ol
H71M V4 = n (27.4 + 26.9 nc) [A3] , le = 1.5 + 1.265 nc [R] &

AdEH n "%‘ micelle®] € N4, nc = B3l Z chain®] %} Ao

—

th.  AA A o2 packing parameters| &3] oJAIE: AN Zx

rr

Table 2 o ehjglon Aty FyL2 tiSzt ol
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Fig. 4. Surfactant aggregate structures.
1) Head groupe] 22 #£2te] Z ¢ R o] AAA =Ho 34 =&

¥ micelle®] F25 ZtA Hrl. Zol2A 9 ZA$ pH W3},

salt $E 27} = Ca* 5 Thrle] ool eo] MY W 427
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ZEA
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chain®] motion EJ71& 1. & €%

ol ZolxA Hm FHUAM F= WHIL sutdch

Table 2.

surfactant packing parameter

Expected aggregate characteristics in relation to

Packing
parameter

General surfactant type

Expected aggregate

structure

<173

173 - 1/2

172 -1

Simple surfactants with
single chains and relatively
large head groups

Simple surfactants with

relatively small head groups,
or ionics in the presence of
large amounts of electrolyte

Double-chain surfactants with
large head groups and flexible
chains

Double-chain surfactants with
small head groups or rigid,

immobile chains.

Double-chain surfactants with
small head groups, very large

and bulky hydrophobic groups

Spherical or
ellipsoidal micelles

Relatively large
cylindrical or rod-
shaped micelles

Vesicles and flexible

bilayer structures

Planar extended
bilayers

Reversed or inverted
micelles
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24709 Tz S Uy WL, 2, pH, ALY 5 J¥ wHSof
whel welxA ®rh, Qv es gl B9 444 chaing] Pelrt
Z 012 AU head group®] 44 Aol ZolxA HA FFAFE 37t
e ARE Uit ol§ Sof ol ARYEH fdo] UL
M7151E headd® FHRIL Y& AUl o]FFo] YFHZE FIT whio]
2o Bol A4 Z7E, o] 24AL H$ (C2H0-) 712 47}
29§ A3E Urld, L8 F7he o] 24 A AS XA
42 ZHAF Holul, wo|2AAL A $WMEI Fo18A "k

3.2. CMCol] 4% +

oz}

—

fr

Loe] AL picelled FA3I7] Al2std FA3| WA HAY
S AN MCE AREAAY 7=, AW 2= /7] A/HAHY |/ F,

g9 2= Fol wet dBE WA o)

1) ARRgHY 72
AdEAdA e B 344 chain?] Zol: CMCE AAste FH
fAoltt, YUt O 2 CMCE chain®] ¥tA o] wiel ti$Fog

Z&dte 2o dzioy i 2R EAE 4 ot
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log CMC = A - B n¢

4714 A £ BF AIBEAAL head groupo] wal P =

o

Folm B = 44(» 0.3) olt}.
EY 44 head group® CMCOl F 3L mAA Ho S
F4718 71 B% o274 head group2 o] 24 A Rt} W
¥ (MCE ZEth o] 24 Aol A= C00- > S0z~ > 0S03- &
2 OMC7t Z4EHT, Hlo] g AHE (C2Hi0-) 718 $71 2
&3] wet £440] AXNER cMcE Z43HA "ok
2) A=A
o] 2 A N ME Ha -] Hrtel ule} head group?] M| b
ol EojFo] CMCTt Z43A el Micelle H4dof WE 3
t BET A7t o2 3 WAz BASEA £33 iAo g
o5 COMColl mjX= F3o] At} uwiztM CMCE Z2AFlE FE
= 2°l&Yd Z$ S042-> F-> Br03-> Cl-> Br-> N03~> I- > CNS-
£ol3, ol NHe*> K*> Na*d Li*) Ca?+ <£o|t}.
3) 2=
€49 2x W3l oMColl nlX & P s FHYy ot
& Btk AE Eof o]28 A B 2EF 0 °C o4 70 oC
7hx] HHAL o oMC7F ZJlele A HARE AU )
7t Z8E 7AW, vlo] 24 AL 50 oC YoM cMce]
£3& Zeth 2=t 3715 A4 headd) 43} B} 2
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&% o micelle B4 & 433 A¥S Zoy ¢HozE: F
o §F ExTY I AEE FLAA picelle FA4H-& Wit
el mEtd F oY A2 AUE g i 2x8 Fite
o] F g Auixy Al uwiel (MCE F7F Ev TLAIA
"l

3.3. Solubilization

Solubilization ¥4}

flo

gayo] FAPozE Bgyd ol A
") Wrlel ols) o] JeYPoz A}, isotropict
godo] HE Rg WUTH BL4U BV RASE ABBEAY &
=l weh FstE MCE AU 3FY IR 2o ¥ olzvy
micelle Wol Bdo] 83iEg ¢ + alo}.

Micelle Wol 831SiE §U2 412E 32 A7 Huy Tz
mel AU 4892 F$ ©VHEL9 2L nonpolar BAL

micelle®] core ol ¢]x|3}, &7t polar3t Ao xutal, dF L

O

ofrt

[+]

2 core®} head®] Z Ao ¢1A5tA "l (Fig.5-a,b). o] &% n]o]
24 ARBHAL BS head growpol AT §NTUe| Ao
micelles] Edo] XU $5 3t} (Fig.5-c,d).

& o U.lh"- W2 RI=E A Hwdsayd 4 /7] B
solubilizationo] 23} micelle Ujo] €3jEl: WAIS Holn, LFL
@2 micelle?] I7lof] me} F7HETh. YolME AFY uiel gol ©
24 chain®] Zol7t Wola@ cMCE Ztolxu} SRAMLE A2 wf
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(a) In the micellar core.

(c) In the palisades layer. (d) On the micelle surface.

Fig. 5. Possible loci for the solubilization of additives in micelles.

gt R A2 A Hrh, ET BHgL chaino] 71 €Y F29
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. 79 (Emulsion)

FYYe T sl AT E84Q AAI TUSS T YL drop ¥R
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-901-



=8% AME YA ¥HY 4 Jdon A 39 FY ARGHEAS o

o
m
2
flo
Ale
r
ok,
o
oX

Ao ulg}t oil-in-water (0/W) 2} water-in-oil
(W/0) &] ¥ FF= FRYUC} (Fig.6). O0/F & Z#A$ oilo] Eatatols
vater7t @&{FOZ A oil dropleto] o] Balxlo} ¢l el wal
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E3A Hrh. Qo= oW £ SA7) oilRTt Bo] A g3Y g

ot

AHIL WHE ¥/0 & /A7t ERT} oile] & L3Y w) HAHC)
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ek
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Fig. 6. Type of emulsions,
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3) ¥/0 & A% oil-soluble dyeo] 2]3] A A

>

1= 0/W

ol
4o

water-soluble dyeoi] £]3j Qiéﬁéit},
4) 3o 0/F FEe dropg Hol=ze|d FA| YA HAA Hcl
BH FEYHYLS EBaary 9zl ATl uwlel  macroemulsion 3}
microemulsion®® FH3Ir}, Macroemulsion YA} I 717} 1-50 um HE ¢

2N ggoz ¥d /g

L

EIl3, microemulsion& °,=}1}' A7z
0.01-0.1 um HHZAN JULEE EWYstA Hojn ddzyes gAY

systemo|T} (Table 3 XX},

Table 3. Comparison of emulsions

Macroemulsion Microemulsion
Droplet size 1 - 10 um 0.01 - 0.1 ym
Appearance turbid clear
Stability unstable stable
Formation mechanical energy spontaneous
Additives surfactant surfactant &
cosurfactant
Interfacial tension 1 - 10 mN/m 0.1 - 0.001 oN/m
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5. HLB (Hydrophile - Lipophile Balance)

ARBUHAE $2ol RA AW %A Wehe} il HUE 2
Hotolol st ARYAAE AL AW Astedl 743 Wl AgHE
uhelo] HLBE o] 3h: Zlolth HLBE ARYHAY A4dY VY (F
£44) o 3433y Fzol we 0 FEH 20 7AH 2 scaled Foiyt Holth.
Z HB7L AXE V44 ARDYAAZ Zol 2 L= 0¥ o HA=
AMSE 3, HLB7} atolx® WY 2N Bol £} o} W0 & F3ix|
2 AH$ET} (Table 4 #2).  wely Foj ARBAAY FHA=Ae
Zg4e ARYHAL oile] HB Zkel 2ol EsA Wrh HB e
ol BUFol SAUNN M HUY 4UE RE ol ARYHA R}

= F2 o] AWBAEAA Wl o]g Wt

Table 4. HLB ranges and their application

Range Application

3 - 6 ¥/0 emulsifier
7 - 9 wetting agent
8 - 18 0/W emulsifier
13 - 15 detergent
15 - 18 , ‘solubilizer
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