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Fig. 1. The correiation between the HLB-

value and the PITs of n-heptane-water
emulsions stabilized with various sur-
factants {3 wt. % for water)

1) RgCgH40(CH,CH,0)9.9H

2) RgCgH40(CH3CH,0)g0H

3) RgCgH40O(CH,2CH,0)g6H

4) RoCgH40{(CH;CH,0)94H

5) Ry2CgH40 (CHyCH, OlgoH

6} RoCgH40(CH,CH,0)6,H

7 RlQO(CHz CH‘ZO' 13.0H

8} R130{(CH,;CH;0)6sH

9} Polyoxyethylene (13.9) styrenephenylether
10) Polyoxyethyiene {11.4) styrenephenylether

11) Tween 20 13} Tween 60
HRBEE RESERS] BkET Ribko] B 12) Tween 40 14) Tween 80
Table 1. Required-HLB representation of oils by respective methods
_ Manae HCIL O PITCC)"
Paraffin 10 10 110
Kerosene 14 1 _ 94
Tetrachloromethane 16 12 53
Cyclohexane 15 11.5 70
Xylene 14 13. 5 46
Toluene 15 15 38
Benzene 15 16 21

X a) PITs(C),determined from HLB = 13. 4 emuisifier.
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Fig. 2. The correlation between the phase
inversion temperatures in emulsions
composed of different hydrocarbons:

1. Tween 40: 2. f-RgC5H40(CchH20)17.7H;

3. Tween 60; 4. f'Rg CG H40(CH2 CH, 0) 14‘0H,'

5. R120{(CH;CH; 0} 1o H: :

6. f-RgCg, H40(CH2 CH, 0)9-6 H,

7.1-R12C¢H40{(CH,CH, O)goH:

8. i*RgC6H40(CHQCH20)74H:

9. Pluronic L-64: 10.i-RgCgH40(CH,CH,0)62H;
11. Pluronic L6862

Frol et AMmEHEM ®EBEKET Griffin o) Sk - Bk LHEE BNE 3

1) BHREES H REKR] B8

o2 @Y R{AEKR A GHEES REiE
¥ BEmME GRS Fig. 3 BREAT.

HHEBEc RUEKXRY B&F o REEsHH &
LEd. WAL KA RIEKE & 7HF v <oF 20
T EHEEE Jehl 3 Ao o2 § BRES POE
(9.6) nonylphenylether 7} ©] HE)A aldo] Z
BFES7) &y, Kol B REEHA] &)
7V ko] ¥ hexadecane & BHBRBEE  <F
110CE vyeidd, &, —E ¢ kol FEEHE
7t MAEQ RiEKRA B BERILTE GHAEE
ETHC olald KRS Ro} BEE Rl A
T FEL VAL JSE S F A

2) BiHBE 88(Cloud Point) 9] Btk

Fig. 49]& o8 #Ne] ol REmEHA=
LEE hexadecane —water fL1t%e] KB &
HEE BESE BRAC Fig. 49 28 ke ¢
E N BILARE 2F T BRAMNE v£d &

o O

_ | T T T !
120 - W/0 -
:8 | n—C,eHs,
~ 100 ~Q-
g n—C,H,
& — —o-
g. B8Ok -
c-CH
g O ¢tlig o
8 40
Tﬁ ‘ m— (CH,), - C¢H,
& ——
— «C.H:
2]
g
m / CeHs
20 ¥ /,O——fr O
e o/ W |
0 1 1 i 1 {
o 2 4 6 8 10
Concentration of R, CeH, O (CH,CH,0) , H
(wt.%)
Fig. 3. The effect of different hydrocarbons

on the phase inversion temperature of
emulsions (volume ratio = 1) vs. the
concentration of polyoxyethylene
(9.6) nonylphenylether {wt. % in.
water)



! &KEX

B2 RoFr} ol HMBRGkE RILKFEZF FE
1A & 45 xR T —&3I}A FAT, LY
2 fafpse] AS 25 FEol 2 ﬁ-ﬁ%ﬁﬁl—% 1
of & o5 L& EHRGFE BAEHY 53]
oxyethylene o] kol ¥ RMEIGHN 25 B
BHEE 8te —EF MEGES Yelldl”? ojet 2
& MGES BRI A L& kol RE

N KBRS BEo2VE MBBES BHSE

o) FMstE w9 A ST

3. F#0|24¢ FEEN KERO g3 BigYy
AL HE

Jeol &t REiEEMS] salt—inF salt—~out &
fE) Aod PES vAd. ars SHE
¢ 3t §F°I-Q-'I§E AETEERS) 88 #MLE HEHOE
N & ol2o] 8F #4F S Uekd 5 . F, H,
Ag*, Li*? B Z - =@ Bol 25 Folek R
HiEKAe] sz HARE Bt salt—in
HEE Yepdch, 22y Na*, K, Cs*, NHi 3 2
2 O] 2EL Fpol2 RmEHEN deHl=xe HE
#BE EREA oo 2 salt—out HEE veERIG,
5, BRo|2EL Hofmeister series & ot}
%, hard bases(OH™, F~, Ci~, SOf, POiY
0| EE & HFE structure —making StE2 KE
Ho2WE REEEME salt—outNINe KRE
Jehli& wd, soft bases(17, (Fe(CN)sNOJ?®,
SCN7)]l |25 & #FE structure—break-
ingsted E 4F &2 KERLE TS BPANA R
BiiEHEM ole] =z oke] KFEEA &Kl KR4l
mMElDE salt—inHEE JeERI N

t}-S9]. Table 29l B2 SZBEW)ANA o2
EMEZHE Yol POE (10) octylphenylether
o] o] 2t RE WILEE Yehlx ¥

Fig. 5l K] POE(9.7) nonylphenylether
3.0wt.% &4HT heptane—water FL1E%(1/1 vo-
lume ) o] @B E A= &8 GRS K DR
g Yehln g

#Ee @, #HS KBER Hny @R
EEvjd el HWe| @F met HRe H=2AT,

#35] HBUEE, REBUES T2 B2 $HEEE
243 BTN G ueld @KU FESE AL

BENLR e

J20

100

Cloud Point (¢)

20

{ _
Il n"‘ClsH&t
/
1 e{ / L 1 ' 1
60: 80 - 100 120 140:

Phase Inversion Temperature (¢)

Fig. 4. The correlation between .the phase
 inversion temperatures in emulsion and

the cloud Eoints of emulsifiers in the

absence of, O, or saturated with
hexadecane, @;

1, Tween 40; 2. Tween 20; 3. Tween 60;

4. R;20(CH,CH;0)40H:

5. i-RgCsH4O(CH,CH,0) 14 H;

6. f‘RngHz;O(CHzCHgO)g&H:

7. i-Rj2C6H4 O{CH2CH20)g0H;

8. f'H906H40(CchH20)7AH:
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Table 2. lonic cloud point shift values for POE(10) octylphenylether from various electrolytes at
molal strenygth (W=2.0).
lonic cloud point shift, C, determined from
lon H* Na* NH¢* Li* Mg?*
(acid) salt salt salt salt
Cl1- —~ ~10.5 -9.5 ~10.7 —~
Br™ - 0 -1 - ~
1~ - 17 17.5 -~ -
SCN™ - 27 26 — -
SO - 29 — 28 -~ 26 - 34 — 34
(H citrate )*” — -17.5 - - -7
No; c1- Br~ I~ SO
Li* 4 4 — ~ 4
H* 15 15. 5 ~ ~ 13.5
Na® -6 -6.5 — - ~5
NH{ -1 —-0.56 — 2 1
(CHs)e N* - - 9.1 -9 8.5 —
(CsHs)«N* — 3 2 - ? -
W : molal strength
X W=Zmz{ m : molality
z : valence of the ions
1 I W/O | m |
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: ti —C.H
Fig. 5. The effect of added salts on the Volume Fraction n—C, 16
' temperature of a heptane-water emul- Fig. 6. The effect of the mixture of n-heptane

sion (1/1 volume} containing 3 wt%
of POE(9.7) nonylphenylether in water

with various oils on the PITs of emul-
sions stabilized with POE({9.6) nonyl-
phenylether (3.0 wt.% for water)
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