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o] g-3dto] A A o}, the addition of long chain alkanes or
alkanols at hexane-water interface with
I'=—1/RT(d¥/dlnc) T Cy.E,,. )
O : hexane alone A : hexane--decane
[0 : hexane4-dodecane ¢ ; hexane-+hexadecane
@ : hexane4-octanol A ; hexane+decanol
25 B : hexane--dodecanol ¢ : hexane4-hexadecanol

additives : 0,04 {mol.dm-*)

~
(=2

Table 1. Effects of Additives on Critical
Micelle Concentration, Interfacial

Intertacial tension [mN-m-1)

5r Pressure, Adsorption, Molecule Area:
at Hexane-Water Interface with C,,E,,,
lemeX |
10 cme X 10*| 7 emce " F
(mol. |(mN- [molm cme-N
dm=1]" w0 ] (A
Sk hexane 7.18 39.4 1.072 | 154.95
| hexane+ 7.38 39.4 0.919 | 180.6-
hexadecane®
e i BT — ] he})lianea*- - 3.27 | 40.7 | 1.273]130.43
Log ( concentration of Cq5E,3 mol-dm3) exadecano !
a : additives=0, 04 (mol.dm-%)
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 3-1-2. AlHEAMX F=o 28t g
(1 : hexane4-dodecane ¢ : hexane--hexadecane
@ : hexanetoctanol A : hexane+decanol Alwdo] A2 Ao Tz ubet
W : hexane+dodecanol @ : hexane-+hexadecanol Z2A 943 W)l adulx o2 uwo]le A

additives : 0.04 (mol.dm-*}
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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

#F fmCX 10° ] reme chc1>é“| m

{mol . LmN-_ (mol- i
dm-)|" m-|mOL | (Asy:
CuE, 5.78 3s1.5| 3.95 | 42.0
C1Es 6.223| 40.0| 1.66| 100.1
CuEa 6.457 | 40.5 1.541! 107.7
CuE 6.823 | 43.5| 1.354  122.6
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Vi 7V,

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 : hexane4-octane

A . hexane4-decane O : hexane-}dodecane

X : hexane{-hexadecane

additives : 0,027 (mol.dm-*)
Ci3Ess 1 4.92X10~* (mol.dm-*)

1001

Vi /Ve

5 ' 10 : D )
Days

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 : hexane+octanol

A : hexane4decanol J : hexane+dodecanol

x : hexane-hexadecanol

additives : 0.027 {mol.dm~*}

CuEn 1 4.92%x107° [mOI-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 :-CiE, A CLE,,
0 :CyEy X 1 CyE,,
CiaEs £ 4.92X 10~ (mol.dm-%)

v v 2
Days

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

30°C.
O : C,E, A 1 CuEy,
0 :Cy,E,, X 1 CEqgq

C,,E. : 4.92%10-* (mol.dm~*)
dodecanol : 0,027 (mol.dm-"]

vf/vo_

3-3-3. 232 % 2247 F3fet™

Fig. 125 Ci2E.s 3ol 1 %w/wel £
= W 845 AU E W olFo] {3iatA
ol mlalE oS ebd Aeleh o 7)4
¥ 5oz g AN Aol ¥
A S AV FEA A o e
Rod Fc} g CizEn 8ao &

ar
ot a5t e g4 Hrlslw ol Fol

w
|
F-N
40
-
_t':l
H
=
N
r
o

1001

S0

—_
T

0 * 10 * %
Days

Fig. 11. Effects of ethylene oxide moles on
mean droplet volume with time in
hexane+dodecane-C,,E, emulsions at

30°C.
O : CuE, A 2 CyuE,y
0:CuEa X : CpuEy

CiaEa: 4.92X107* [(mol.dm~*]
dodecane ; 0.027 (mol.dm~*)
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Fig. 12. Effects of NaCl or Urea on mean
droplet volume with time in emulsion
stabilized by C,,E,, at 25°C.

: hexane-NaCl 1% W/W

: hexane-Urea 1% W/W,

: hexane{-hexadecane

: hexane4-hexadecane-NaCl 1% W/W

: hexane-hexadecane-Urea 1% W/W

additives ; 0.027 [mol.dm-*)

Cy:Ess 1 4.92X10~* [mol.dm-*]
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Fige-13. Illustration of emulsion via coalescence
(a) and via molecular diffusion(b).
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Table~3. Summary of the Measured Properties-
of Hydrocarbon OQils and Effect of

Additives
Relea-
gee | Di/D, jsed oil Water
at 5 frac- . soly.®
1 tion
(Pay =3 paysi10.000 | (MO
. rpm dm-%)
C,E,, Conc. [4.,92X 14.92X |4.0X
107 10° 10~ _
(mol. I(mol. [(mol.
dm-~*) dm- dm-*)
hexane 4.25 2.8 0.26 | 1.1x10™*
octane — — — | 5.8X10°*
decane — — — | 3.9%X107"
dodecane — — — | 4,7x10™*
hexadecane — — — | 2.6X107%
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
hexane-+ 3.36 2.6 |0.154 —
decanol
hexane+ 2.66 2.4 | 0.150 -
dodecanol
hexane+ 2.39 3.3 | 0.161 -
hexadeganol
a ; demulsification rate constant
b : from reference (30)
c : additives ; 0.027 {mol.dm~*}
d : additives : 0.1 {mol.dm~*)

C xp 5)
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satg s oh wA Hm e okl el EAIH
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G=471'D1‘<C8—C0) ........................... (6)

(5)41% (6) 4ol <) ahd
G=47Dr{CPexp (2 yv/r-RT) — Co)--+ 7
o1 7149 ww whrdol roraeln QAR
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& §5b3}5 7} of e 9] 7] WlFolch, ol 4z}

o) #at—CroEn 3719 5 u}se co-

alescence B o} R sbalol]l ofs] o] =zfuj
HE o 5 Adqdch
Nomenclature
C, : Concentration of material at some

distance from the particle large

as compared to r
C, : Solubility of droplet radius »
C, : Solubility of the dissolving or

growing phase

c” : Solubility of the bulk oil

D : Molecular diffusion coefficient of
the disperse phase

Do : Mean droplet diameter at time
t=0
(e : Rate of dissoluton (or growth) of
a particle
k : Second-order rate constant
K : Emulsion degradation rate constant
rodK /nDo®
M : Molar mass
N : Avogadro number
No, N, :Number of particle at time t=0,¢
n,, n, :number of particle 7,
P : Vapour pressure produced by a

small particle of radius r
pP= : Vapour
substance of flat surface

pressure of the same

7,7, : Particles of radius r,, 7,
Vo, Vi, :Mean droplet volume at time ¢=
0,¢
14 : Mblar volume
Y . Sur.~ e tension
7i : Interfacial tension between oil-
water with surface active agent
Torw : Interfacial tension between oil-
water
P : Density
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10.

11

12.

13.
14,

15,

16,

: Volume fraction of the disperse
phase to total volume
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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 measureme}:t, 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 ]ess.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.O. 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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