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Fig. 1. Effects of long chain alkanes or alka-
nols on the interfacial tension at
hexane-water interface with C,,E,,.

O : hexane alone A : hexane--decane

[J : hexane+4dodecane ¢ : hexane+hexadecane

@ : hexane-}-octanol A : hexane--decanol

B : hexane4dodecanol ¢ ; hexane-+hexadecanol
additives : 0,04 {mol.dm-?}
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Fig. 2. Variation of interfacial pressure with
the addition of long chain alkanes or
alkanols at hexane-water interface with
CuEzs.

: hexane alone A : hexane--decane

. hexane--dodecane ¢ : hexaneJhexadecane

: hexane}-octanol A : hexane--decanol

: hexane4-dodecanol ¢ : hexane--hexadecanol

additives : 0,04 (mol.dm~*}
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Table 1, Effects of Additives on Critical
Micelle Concentration, Interfacial
Pressure, Adsorption, Molecule Area
at Hexane-Water Interface with C,E,,

}cchlOE'l T cmc {chcfgl i], 1 N
{fmol. fmN-. 1[m01- \ ("fc ‘
| Ay meg oy (A
hexane 7.18 | 30.4 | 1072 | 154.95
hexane4- 7.38 39.4 0.919 , 180.6
hexadecane® i !
hexane - 3.27 | 40,7 | 1.273  130.43
hexadecanola g '

a : additives=0,04 (mol.d n”"
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Fig. 3. Variation of surface tension at the air-
water interface with C,E,.
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Table 2. Changes of Various Measured Proper-
ties according to Ethylene Oxide
Chain Length at 25°C

i i IemeXx 1

EE:?IZ?IOS;[”:I?.?C 10T cme-N

dm men el g
CuEs | 578 | 315 3.95% 42.0
CuEun 6.223 | 40.0| 1.66 100.1
C1:Eus 6.457 | 40.5| 1.541 | 107.7
CuEs | 6.823| 43.5| 1.354 122.6
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Fig. 6. Variation of oil fraction released by
reciprocal square centrifuge velocity in
C,,E,, emulsion with 40% V/V oil.

(O : hexane alone A : hexane-}-decane

& : hexane+hexadecane A : hexane-decanol

M : hexane+-dodecanol ¢ : hexane+
hexadecanol

additives : 0.1 (mol.dm-*]
Ci:Eys £ 4.0X 107 (mol.dm~*]
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Fig. 7. Effects of long chain alkanes on mean
droplet volume with time in emulsion
stabilized by C,,E,, at 25°C.

@ : hexane alone O : hexane+octane

A : hexaneJ-decane [ : hexane-}-dodecane

X : hexane--hexadecane

additives : 0,027 [(mol.dm-*}
CEyps 0 4.92X107* (mol.dm~%]
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Fig. 8. Effects of long chain alkanols on mean
droplet volume with time in emulsion
stabilized by C,,E,, at 25°C.

@ : hexane alone O : hexane4-octanol

A : hexane+decanol [ : hexane}dodecanol

X : hexane+thexadecanol

additives : 0,027 (mol.dm~*)
C.E;; 1 4.92X 107 [mol.dm~*]
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Fig. 9. Effects of ethylene oxide moles on
mean droplet volume with time in
hexane-C,E, emulsions at 30°C,

O : CpE, FANH Ci:Ezo
0 : CiuEs X 1 CiEy,
C,E, : 4,92X10"* (mol.dm—*)

0 % X
Days

Fig. 10. Effects of ethylene oxide moles on
mean droplet volume with time in
hexane-dodecanol-C,,E, emulsions at

30°C.
O :CE, A CpEy
0:CE, X 1 CEgpy

Ci,E,s 1 4.92X 10~ {mol.dm~?)
dodecanol : 0,027 (mol.dm~*]
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Nomenclature

: Concentration of material at some
distance from the particle large
as compared to 7

: Solubility of droplet radius r
: Solubility of the dissolving or
growing phase

: Solubility of the bulk oil

: Molecular diffusion coefficient of
the disperse phase

: Mean droplet diameter at time
t=0

: Rate of dissoluton (or growth) of
a particle

: Second-order rate constant

: Emulsion degradation rate constant
10K /nD g

: Molar mass

: Avogadro number

: Number of particle at time t=9,¢

: number of particle 7,7,

: Vapour pressure produced by a
small particle of radius 7

: Vapour pressure of the same
substance of flat surface

: Particles of radius 7,,7,

: Mean droplet volume at time =
0,¢

: Mslar volume

. Sur.~ e tension

: Interfacial tension between oil-

water with surface active agent

: Interfacial tension between oil-

water

: Density
: Volume fraction of the disperse

phase to total volume
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Table 3. Summary of the Measured Properties-

of Hydrocarbon Oils and Effect of

Additives
| iRelea~ .
Koe y D,/D, }sed oil Water
bat s ifrac- soly.b
~1 tiond
(Day ]3\ Days10.000 (mol.

rpm dm~—?]

CiEy Conc. l4.92% 4,92 0% |

10°? 107% 1074 _
{mol. (mol. {mol.
dm-*][" dm-*|  dm-)

hexane | 4.25 | 2.8 | 0.26 | L1x107
octane ; — —_ — \ 5.8X10*
decane S — | 3.9%X1077
dodecane ’ — — —  4,7X10°®
hexadecane J — —_ — N12.6><10‘E
hexane+ | 2.65 | 2.4 — -

octane !
hexane} 2.29 2.3 '0.254 —_
decane
hexane-- 1.08 1.8 — -
dodecane
hexane-- 0.031 1.0 {0.241 —
hexadecane
hexane+ 3.7 | 2.7 — -
octanol i
hexane+ 3.36 | 2.6 |0.154 —
decanol
hexane+ 2.66 2.4 |0.150 —
dodecanol

hexane- 2.39 3.3 | 0.161 —_

hexadecanol

a: denr;ulsnflcatlon rate constant

b : from reference (30)

c : additives : 0,027 (mol.dm-*)

d : additives : 0.1 [(mol.dm~*]
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Study on the Stability of Emulsion Stabilized with Polyoxyethylene
Dodecyl Ethers

Choong Nam Lee*, Hong Sik Yoon, Jum Sik Kim

Dept. of Industrial Chemistry, Colloge of Engineering, Han Yang University, Seoul 133,
*Pacific R & D Center, Seoul, 151

{Received September 22, 1984 ; Accepted November 7, 1984)

Abstract: The effect of dispersed phase on the stability of emulsion system with polyoxyethylens
dodecyl ethers and their variation of ethylene oxide moles was studied by such methods as inter-
facial tension measurement, centrifugation and droplet size variation with time. The experiments
showed that, in interfacial tension measurement, long chain alkanols into dispersed phaes are more
effectively adsorbed onto interface, while long chain alkanes nearly not, and in centrifugation, dis-
persed phase with alkanols is less separated than that with alkanes. On the other hand, alkanes
help more stabilyzing emulsion than alkanols in droplet size variation. And the addition of NaCl or Urea,
and variation of E.Q. moles have very slight effects on the stability with alkanes than with alka-
nols. Moreover, the longer carbon chain length is, dispersed phase is more effective on emulsion
stability. Supposed from these facts is that more stable emulsion can be made with alkanes which
retard molecular diffusion by water solubility decrease rather than alkanols which raise resistance
to coalescence by rigid interfacial mixed monolayers formation. In conclusion, the stabilities of

these emulsions are proved to be more influenced by molecular diffusion than coalescence.
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