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Influence of Concentrations of Emulsifier and Magnesium Salt
Contained in Internal Phase on Stability of W/O Emulsions
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Abstract: The effect of PGPR and added magnesium chloride hexahydrate on properties of W/0 ( water-
in-o0il) emulsions was investigated. W/O emulsions were formulated with 60% oil phase containing
0.5%, 1.0% and 2.0% PGPR and 40% aqueous phase containing magnesium salt at various
concentrations from 0 to 12. 0% . Stability of these W/0O emulsions was studied with Turbiscan Lab
Expert during 14-day storage. The result indicated that coalescence and sedimentation were the main
reasons for destabilization. By increasing the concentrations of PGPR and magnesium chloride, TSI values
of W/0 emulsions decreased and therefore W/0O emulsions became more stable with respect to
coalescence. The stabilization mechanism was attributed to the decrease of emulsion droplets and the
reduction in interfacial tension. Besides, interfacial viscoelastic measurements between soybean oil and
water were conducted. The results indicated that stabilizing effect of PGPR and magnesium salt was not
due to the rheological properties of interfacial film. The viscoelastic parameters of interfacial film
increased at a lower concentration of magnesium salt ( below 2% ) while further increasing the
concentration of magnesium salt to 6% led to a slight decrease of interfacial viscoelastic parameters.
Increasing the concentration of PGPR from 0. 5% to 2% led to a reduction in viscoelastic parameters.
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Fig.2  Global stability of W/0 emulsions
(a) 0.5%PGPR (b) 0.5%PGPR -2.0%&:3s  (c¢) 0.5%PGPR -12. 0% 35
(d) 2.0%PGPR  (e) 2.0%PGPR -2.0% &£3h  (f) 2.0%PGPR -12. 0% &k

*1 W/0 Z#ER TSI E
Tab.1 TSI values of W/O emulsions

JHCE B IE)/d

FLIBHE
1 2 6 14
0. 5% PGPR 13.05 £0.63 17.55 £0.91 26.20 £1.27 31.75 £2. 19
0.5% PGPR -2. 0% #£&: 4.15+0.21 5.25+0.07 7.30 £0. 14 8.35 +0.07
0.5% PGPR - 12. 0% £k 3.25 £1.06 4.90 £0. 56 8.80 +0.28 12.55 £0.07
1.0% PGPR 7.75 +0.35 8.65 +0.35 10.50 £0. 42 12.25 0. 35
1.0% PGPR -2.0% £3h 4.55+0.07 5.15+£0.21 6.35 0. 21 7.30 £0. 14
1.0% PGPR -12.0% %k 2.05 £0.35 3.00 +0. 28 4.90 £0.42 6.25 +0.35
2.0% PGPR 1.85 0. 21 3.00 +0. 14 4.50 0. 14 5.50 £0.42
2.0% PGPR -2.0% £k 0.90 =0. 14 1.55 £0.07 3.05 £0.21 4.30 +0.28
2.0% PGPR -12. 0% %k 0.67 £0. 04 1.25 +£0.07 2.80 +£0. 28 4.00 0. 42
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Fig.3 Particle size distribution of W/0O emulsions
(a) AuSMEEEE  (b) 2.0% B (c) 12.0% Btk

®2 W/OIBFHHREDN

Tab.2 Average particle size analysis of W/O emulsions

m
PGPR BEHL T 5 %
i
450/ % 0 0.2 2.0 6.0 12.0

0.5 4.70+0.30 3.10£0.10 2.50 £0.01 3.00+0.02 2.70 £0.03
1.0 3.60+0.20 2.80+0.20 2.20+0.01 2.70 +0.01 2.70 +0.02
2.0 210+0.01 2.00+0.03 0.90+0.03 1.00+0.02 1.20+0.03
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Fig.4  Microstructure of W/0 emulsions
(a) 0.5%PGPR (b) 0.5% PGPR -2.0% %64k (c) 0.5% PGPR -12. 0% ££1h
(d) 1.0%PGPR (e) 1.0% PGPR -2.0% &tk () 1.0% PGPR -12. 0% £t&L
(g) 2.0% PGPR (h) 2.0% PGPR -2.0% &tk (i) 2.0% PGPR -12. 0% $:&:

®3 AEMAFEKNEN

Tab.3 Interfacial tension of different oil-water interfaces

mN/m
BEh i PGPR JEi &40 %
IH % 0.5 1.0 2.0
0 4.03 +0. 03 3.61 £0.02 3.50 0. 01
2.0 2.50 +0. 03 2.21 £0.02 2.05 0. 01
6.0 2.00 £0. 04 1.02 +0. 00 1.00 +0. 01
12.0 1.08 £0.02 0.77 £0. 04 0.63 +0.01

%*4 0.5% PGPR THYyjh/kFEHMEE
Tab.4 Interfacial viscoelasticity of oil-water
interfaces with 0. 5% PGPR

BEER B 0 % E/(mN-m’l) a,,/(mN'm_])n,//(qun")

0 6.38£0.49 6.01x0.43 2.14+0.25
2.0 13.45£0.17 12.32+0.17 5.41 £0.05
6.0 8.87+0.66 8.29+0.74 3.17 +0.18

RSB Y NI BN, B BEEh Wk B iR, LIk
(19 S RS HRE S B — S S e R R X
Opawal FIBFFTES AR o 0 — 5 R B 11 B 4
22 (A5 PCPR A 1Y BE BRI R 73 T8 7E /K ™ A R

%5 1% PGPR THIMAKFREMENE
Tab.5 Interfacial viscoelasticity of oil-water

interfaces with 1% PGPR

F/% E/(mNem™') g,/ (mNem™")n,/(mN-m™")

0 6.12£0.01 5.57+0.08 3.04 £0.38
2.0 8.83+£0.05 7.93+0.04 3.89+0.03
6.0 6.85+0.12 6.34+0.05 2.57+0.23

% 6 2% PGPR THyjH/KFRE#E 3%
Tab. 6 Interfacial viscoelasticity of oil-water

interfaces with 2 % PGPR

BEERR RN/ % E/(mNem™') £,/(mN-m~") 5,/(mN-m~")

0 4.98+0.10 4.32+0.10 2.48 +£0.04
2.0 6.35+0.02 5.60+0.01 3.00=0.01
6.0 3.56 £0.10  3.30+0.02 1.36 £0.20

IS AN TR 2R o il 4 2 A T S O i
SCURIE N, A e T G DR FE BN 7R B B AR
WSE T, PGPR AR A- AR M 2 /K 5 5 7R ) S R B AR
T B DR SR TR n] W, PR E PR
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