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Abstract

The aim of this work was to study the influence of some formulation variables and ageing on the stability of some water-in-oil-in-water (W1/O/W2) double emulsions by rheological measurements. W1/O/W2 double emulsions were prepared using the two-step procedure. The varied parameters of formulations were the hydrophilic macromolecule compound dispersed in the internal aqueous phase (gelatine and hydroxyethylcellulose) and its pH. Rheological behavior and viscosity of the obtained W1/O/W2 double emulsions were measured immediately, 1 month and 3 months respectively, after preparation.

The obtained results demonstrated that the studied W1/O/W2 double emulsions remained stable during the observation period, although they exhibited some differences regarding their rheological properties caused by formulation variables and ageing.     

Rezumat 

Obiectivul acestei lucrări a fost studiul influenţei unor variabile de formulare şi a timpului de păstrare asupra stabilităţii unor emulsii multiple A/U/A (apă/ulei/apă) prin determinări reologice. Emulsiile multiple A/U/A au fost preparate prin tehnica emulsionării în două etape. Parametrii variabili ai formulărilor au fost: compusul macromolecular hidrofil dispersat în faza apoasă internă (gelatină şi hidroxietilceluloză) şi pH-ul acesteia. Comportamentul reologic şi vâscozitatea emulsiilor multiple A/U/A obţinute s-au determinat imediat, la 1 lună şi la 3 luni de la preparare.

Rezultatele obţinute au arătat că emulsiile duble A/U/A studiate au fost stabile pe toată durata studiului, deşi au prezentat unele proprietăţi reologice diferite, generate de variabilele formulării şi de timpul de păstrare.
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Introduction
Double emulsions are “emulsions of emulsions”. The dispersed phase of a double emulsion itself is an emulsion. For example, a water-in-oil-in-water (W1/O/W2) double emulsion consists of small water (W1) droplets dispersed in oily phase (O) and this W1/O simple emulsion itself is dispersed as large droplets in the continuous aqueous (W2) phase [1, 3]. 

Double emulsions are often prepared using a two-step procedure. The first step consists of preparing a primary emulsion. The second step entails dispersing a given amount of primary emulsion in an external phase containing a secondary emulsifier. The second step of the procedure includes a critical emulsification phase. Therefore, the introduction of the primary emulsion into an aqueous emulsifier solution must be slow and progressive (about 1 hour), is carried out at room temperature and in a low shear device in order to avoid the expulsion of internal aqueous droplets to the external continuous phase [3].
 

Because of their complex structure, W1/O/W2 double emulsions can be used as vehicles for drugs, offering some advantages (i.e. absolute protection of incapsulated drugs, modulation of drugs release, possibility of incompatible drugs incorporation in the same system, use as microcarriers for drugs). On the other hand, this complex structure also limited their applicability because it is responsible for their high thermodynamic instability and accordingly, for the difficulty to ensure their stability for a long period of time [1, 3, 4, 12]. W1/O/W2 multiple emulsions are intensively studied at present, trying the optimization of their structural features and stability by different methods such as: reduction of the primary W1/O emulsion droplets size, increasing the viscosity of the inner and/or the outer aqueous phases, using hydrophilic macromolecules, ensuring the durability of the oil layer, advisably selection of the emulsifier mixture, minimizing the osmotic gradient through the oily liquid membrane created by the presence of electrolytes or other components in aqueous phases of  the emulsion [1, 2, 3, 5, 8, 10, 12]. 
Rheological analyses are used in the stability evaluation of W1/O/W2 multiple emulsions because they allow to follow changes in these systems, induced by ageing or some external factors (shear, temperature and presence of electrolytes in internal or external aqueous phases of W1/O/W2 multiple emulsions), and to predict their stability. The last of these factors mentioned above is known to induce changes (i.e. decrease or increase) in the W1/O/W2 multiple emulsion viscosity due to transport of water from internal to external phase or inversely across the intermediate oil layer as a consequence of the osmotic pressure difference and the rupture of this film [3, 6, 7, 8, 9]. 

The aim of this work was to study the rheological properties indicating the stability of some W1/O/W2 multiple emulsions and correlating with some formulation variables and stockage period. The W1/O/W2 multiple emulsions were prepared by the two-step process, varying the pH of internal aqueous phase and the type of hydrophilic macromolecule dispersed in it. The obtained emulsions were characterized regarding their rheological properties.

Materials and methods
Materials

The oily phase of the emulsions was liquid petrolatum (Merkur Vaseline), while the aqueous ones were colloidal solutions of hydroxyethylcellulose (HEC, Merck) and gelatin (Rousselot SA) prepared with preservative solution (FR IX) as vehicle. A pair of surfactants was used: Span 80 (sorbitan monooleate, HLB=4.3, Fluka) and Tween 20 (polyoxyethylene sorbitan monolaureath, HLB=16, Merck). As additives, there were used cetylstearyl alcohol (CSA, Merck) and a phosphate buffer solution (pH=6). All chemicals used were of pharmaceutical grade.

Methods


Preparation of W/O/W multiple emulsions 

Four W1/O/W2 double emulsions were prepared, according to the recipes shown in table I.  

Table I
Recipes for the preparation of W1/O/W2 double emulsions

	Component and their role in formulation
	W1/O/W2 double emulsions

	Oil type and concentration used in the preparation of primary W1/O emulsion
	Liquid paraffin, 35% by wt.

	Lipophilic surfactant and concentration used in the preparation of primary W1/O emulsion
	Span 80, 10% by wt. dispersed in liquid paraffin

	Lipophilic additive that increases the oil viscosity and concentration used in the preparation of primary W1/O emulsion
	Cetylistearyl alcohol, 10% by wt. dispersed in liquid paraffin

	Internal aqueous phase (W1)
	18% by wt.

	Volume fraction of primary emulsion in double emulsion
	40% by wt.

	Hydrophilic surfactant and concentration used in the preparation of double W1/O/W2 emulsion
	Tween 20, 1% by wt. based in external aqueous phase

	External aqueous phase of double emulsion
	60% by wt. as 3% by wt. HEC aqueous solution


Further information about the components of internal and external aqueous phases of double emulsions is given in table II.

Table II
Composition of internal and external aqueous phases of double emulsions
	Double emulsions
	Composition of internal aqueous phase (W1)
	Composition of external aqueous phase (W2)

	1
	HEC, 3% by wt. dispersed in preservative aqueous solution
	HEC, 3% by wt. dispersed in preservative aqueous solution

	2
	HEC, 3% by wt. dispersed in preservative solution; phosphate buffer  solution (pH = 6), 43.65% by wt. 
	

	3
	gelatin, 3% by wt. dispersed in preservative aqueous solution
	

	4
	gelatin, 3% by wt. dispersed in preservative solution; phosphate buffer solution (pH = 6), 43.65% by wt. 
	


W1/O/W2 emulsions were prepared using a two-step procedure outlined in the Introduction of this paper. In the first step, a primary W1/O emulsion was prepared by adding progressively the aqueous W1 phase heated at 80ºC, to the oily phase containing lipophilic emulsifier (Span 80) and CSA, under stirring (2000 rpm) using a laboratory mixer (Eurostar digital, Ika-Werke, Germany) for 30 min, until complete cooling (25ºC). In the second step, the primary W1/O emulsion was reemulsified in an external aqueous W2 phase containing hydrophilic surfactant and HEC, under stirring at low speed (600 rpm) for 40 min to produce the W1/O/W2 multiple emulsion. 
Characterization of double emulsions by rheological measurements

The rheological measurements were performed on a rheometer RheoStress RS 100 (Haake Instruments, Hungary) equipped with a cone-and-plate test geometry (plate diameter 20 mm, cone angle 4º). All measurements have been carried out at a temperature of 25±0.1ºC. Continuous shear investigations have been applied to characterize double emulsions, evaluating the shear stress as a function of shear rate. In order to determine if the systems are thyxotropic, this study started applying 0 s-1 up to a maximum shear rate of 100 s-1 and back to 0 s-1, and the resulting shear stress and viscosity were measured. For each formulation, the rheological studies were performed in triplicate.
Results and discussion
The multiple character, the spherical form and size distribution of the particles of the obtained systems were analyzed in a previous work [11].
Figures 1 and 2 showed the shear stress versus shear rate plots of the studied double emulsions and figure 3 shows the apparent viscosity versus shear rate plots of the same double emulsions, immediately after preparation. 
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	Figure 1

Flow curves of double W1/O/W2 emulsions 1 and 2, immediately after preparation
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	Figure 2
Flow curves of double W1/O/W2 emulsions 3 and 4, immediately after preparation
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Figure 3
Viscosity curves of double W1/O/W2 emulsions 1, 2, 3 and 4, immediately after preparation
The flow and viscosity curves of W1/O/W2 double emulsions showed not only their pseudoplastic behavior accompanied by a slightly thyxotropy, but also their stability under the shearing stress which did not caused irreversible changes in their structure (the upward and downward curves are almost similar).

From figure 3 it can be observed that W1/O/W2 double emulsion 1, containing HEC in the internal aqueous phase, exhibit a smaller apparent viscosity than W1/O/W2 double emulsion 3 which contains gelatin in the internal aqueous phase. The W1/O/W2 double emulsion 2 containing a HEC buffered colloidal solution (pH 6), exhibit a greater apparent viscosity than W1/O/W2 double emulsion 1 (pH 5) which contains the same internal aqueous phase, except the buffer solution. This increase in the apparent viscosity can be explained by the osmotic water flow from the external phase to the internal phase in which phosphates (buffer components) are dissolved. Unlike W1/O/W2 double emulsions 1 and 2, the viscosity values of W1/O/W2 double emulsions 3 and 4 (containing gelatin in the inner aqueous phase) are closed to each other, although the pH of the inner aqueous phase was different (4 and 6 respectively). The explanation of this fact may be that in the double emulsion 4, water transfer phenomenon caused by the presence of phosphate buffer in inner phase is minimized by the formation of an interfacial complex film between gelatin and Span 80, thus stabilizing the W1/O primary interface.  

The apparent viscosity values of W1/O/W2 double emulsions 2, 3 and 4 are almost similar and slightly increased, compared with the viscosity of W1/O/W2 double emulsion 1.

Although figures 1, 2 and 3 provide a direct reading of rheological behavior of double emulsions, the curves equations cannot be obtained easily from these graphs. Therefore, the regression analysis for the viscosity data plotted in figure 3 was used. Figure 4 shows the linear plots obtained by plotting the logarithm of double emulsions apparent viscosity against the logarithm of shear rate.
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Figure 4
Plots of the logarithm of double emulsions apparent viscosity vs. the logarithm of shear rate
The logarithmic relationship indicated in figure 4, may be expressed as  

log η = log η+ - m log G

where η is the apparent viscosity (Pa · s), G is the shear rate (1/sec), η+ is the viscosity extrapolated on share rate and m is the tangent of regression line. The term values of equation mentioned above are presented in table III.

Table III
Equations and squares of the correlation coefficients of lines calculated by regression analysis for viscosity curves of double emulsions (m negative values indicate the decrease of viscosity)
	W1/O/W2 double emulsion
	Equation
	Square of the linear correlation coefficient (r2)

	1
	y = -0.6228x + 0.6483
	0.9972

	2
	y = -0.5057x + 0.9849
	0.9968

	3
	y = -0.5115x + 0.9414
	0.9981

	4
	y = -0.5457x + 0.9454
	0.9972



The values of r2 indicated in table III confirm the good fitting of viscosity data with a straight line and respectively, the linear relationship between Set I and II double emulsions apparent viscosities and shear rate.

In order to evaluate the double emulsions stability under ageing, rheological measurements were performed one and 3 months after their preparation, the results being presented in figures 5, 6, 7 and 8.
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	Figure 5
Flow curves of W1/O/W2 double emulsions 1, 2, 3 and 4 after 1 month


	Figure 6
Linearization of viscosity curves of W1/O/W2 double emulsions 1, 2, 3 and 4, after 1 month
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	Figure 7
Flow curves of W1/O/W2 double emulsions 1, 2, 3 and 4 after 3 months.
	Figure 8
Linearization of viscosity curves of W1/O/W2 double emulsions 1, 2, 3 and 4, after 3 months


The comparative analysis of double emulsions flow curves, obtained 1 month and 3 months after preparation, shows the same pseudoplastic behavior as they presented immediately after preparation. Also, it can be observed a slight thyxotropy, more obvious in the case of double emulsions 3 and 4. However, the viscosity curves showed an increase of W1/O/W2 double emulsions viscosity, mostly in the first month after preparation, due to existent osmotic gradient which induces water transfer from outer to inner phase of the emulsion. 3 months after preparation, no significant changes in double emulsions viscosity values were observed, indicating that an osmotic equilibrium between double emulsions aqueous compartments was temporarily reached. Moreover, the water transfer in double emulsions is limited in time by the oily membrane resistance due to the CSA present in the intermediary oily phase. 

Conclusions
The results presented above showed that the formulations selected in this work yielded to stable and viscous W1/O/W2 double emulsions, with a pseudoplastic behavior accompanied by a slight thyxotropy. The study of W1/O/W2 double emulsions evolution induced by shear and ageing showed no significant changes of their rheological behavior and thus confirming their physical stability under these factors. The W1/O/W2 double emulsions viscosity values are influenced by formulation variables, indicating that: gelatin dissolved in the inner aqueous phase was more effective as stabilizer of W1/O primary interface than HEC; the small quantities of salts, acting as buffers in the inner aqueous phase induced an osmotic water flow from external to internal aqueous phase. Regression analysis of viscosity curves showed the linear decrease of W1/O/W2 double emulsions apparent viscosities and shear rate.   
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		10.17		10.16		10.2		10.14

		0.185		0.202		0.24		0.176



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

viteza de forfecare (1/s)

viscozitatea aparenta (Pas)

11.3

25

21.5

21.4

1.18

2.95

2.84

2.69

0.7

2.02

1.88

1.67

0.52

1.63

1.46

1.32

0.41

1.37

1.27

1.14

0.38

1.29

1.13

0.98

0.33

1.24

1.04

0.91

0.31

1.16

0.99

0.84

0.29

1.11

0.97

0.85

0.29

1.08

0.92

0.82

0.28

1.04

0.89

0.81

0.28

1.04

0.89

0.81

0.3

1.09

0.93

0.84

0.31

1.14

0.97

0.87

0.33

1.18

1.01

0.91

0.35

1.25

1.06

0.95

0.37

1.32

1.12

1.04

0.39

1.42

1.2

1.11

0.44

1.55

1.33

1.2

0.5

1.78

1.54

1.38

0.61

2.19

2.01

1.74

2.8

9.65

10.1

8.42



A2

		-0.6695862267		-0.7878123956		-0.7695510786		-0.7099653886

		1.0090257421		1.0094508958		1.0124153748		1.0107238654

		1.3068537487		1.3059958828		1.3055663135		1.3085644136

		1.4811558708		1.4815859364		1.4811558708		1.481012421

		1.6047658847		1.6050894619		1.6045500326		1.6041180062

		1.7006171957		1.7006171957		1.7009631782		1.7017406324

		1.7805333253		1.7798128632		1.7798849632		1.7797407512

		1.8464608251		1.847387551		1.8470788621		1.8468935433

		1.9046073638		1.9050399281		1.9042826576		1.9043367922

		1.9553509574		1.9553509574		1.9558800862		1.9558320102

		1.9999131324		1.9996524254		1.9997827985		1.9997393451



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

log D

log η

1.0530784435

1.3979400087

1.3324384599

1.3304137733

0.0718820073

0.469822016

0.45331834

0.42975228

-0.15490196

0.3053513694

0.2741578493

0.2227164711

-0.2839966564

0.2121876044

0.1643528558

0.1205739312

-0.3872161433

0.1367205672

0.103803721

0.0569048513

-0.4202164034

0.1105897103

0.0530784435

-0.0087739243

-0.4814860601

0.0934216852

0.0170333393

-0.0409586077

-0.5086383062

0.0644579892

-0.0043648054

-0.0757207139

-0.5376020021

0.0453229788

-0.0132282657

-0.0705810743

-0.5376020021

0.0334237555

-0.0362121727

-0.0861861476

-0.5528419687

0.0170333393

-0.0506099934

-0.0915149811



B2

		A

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log viteza		log visc

		1		2.412		0.214		11.3		-0.670		1.053

		2		12.09		10.21		1.18		1.009		0.072

		3		14.28		20.27		0.7		1.307		-0.155

		4		15.75		30.28		0.52		1.481		-0.284

		5		16.59		40.25		0.41		1.605		-0.387

		6		18.83		50.19		0.38		1.701		-0.420

		7		20.1		60.33		0.33		1.781		-0.481

		8		21.66		70.22		0.31		1.846		-0.509

		9		23.2		80.28		0.29		1.905		-0.538

		10		26.37		90.23		0.29		1.955		-0.538

		11		28.2		99.98		0.28		2.000		-0.553

		11		28.25		99.9		0.28		2.000		-0.553

		10		27.12		89.88		0.3		1.954		-0.523

		9		25.03		79.98		0.31		1.903		-0.509

		8		22.94		70.06		0.33		1.845		-0.481

		7		20.85		60.03		0.35		1.778		-0.456

		6		18.57		50.1		0.37		1.700		-0.432

		5		15.76		40.17		0.39		1.604		-0.409

		4		13.15		30.08		0.44		1.478		-0.357

		3		10.09		20.13		0.5		1.304		-0.301

		2		6.229		10.17		0.61		1.007		-0.215

		1		0.519		0.185		2.8		-0.733		0.447

		Correlations (log1.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3919784687		0.7810351389

		LOG_VISC		-0.2186699083		0.4871363494		-0.9986048132		0.9972115729		-53.4883258228		0		10		0.6483042177		-0.6228358739		1.0418699211		-1.6010824276





B2

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0



A3

		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.163		4.084		25		-0.788		1.398

		10.22		30.12		2.95		1.009		0.470

		20.23		40.92		2.02		1.306		0.305

		30.31		49.45		1.63		1.482		0.212

		40.28		55.36		1.37		1.605		0.137

		50.19		64.69		1.29		1.701		0.111

		60.23		74.44		1.24		1.780		0.093

		70.37		81.3		1.16		1.847		0.064

		80.36		88.89		1.11		1.905		0.045

		90.23		97.41		1.08		1.955		0.033

		99.92		104.1		1.04		2.000		0.017

		99.82		104.3		1.04		1.999		0.017

		89.84		98.15		1.09		1.953		0.037

		80		90.86		1.14		1.903		0.057

		70.04		82.72		1.18		1.845		0.072

		60.11		75.05		1.25		1.779		0.097

		50.06		65.86		1.32		1.699		0.121

		40.09		57.05		1.42		1.603		0.152

		30.18		46.91		1.55		1.480		0.190

		20.23		35.94		1.78		1.306		0.250

		10.16		22.24		2.19		1.007		0.340

		0.202		1.946		9.65		-0.695		0.985

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3802518277		0.8158819801

		LOG_VISC		0.2869237685		0.4132467523		-0.998400695		0.9968039478		-49.9508557753		0		10		0.9849075211		-0.5056930472		1.945825641		-1.9711640356





B3

		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.17		3.659		21.5		-0.770		1.332

		10.29		29.23		2.84		1.012		0.453

		20.21		38.09		1.88		1.306		0.274

		30.28		44.33		1.46		1.481		0.164

		40.23		51.26		1.27		1.605		0.104

		50.23		56.81		1.13		1.701		0.053

		60.24		62.75		1.04		1.780		0.017

		70.32		69.92		0.99		1.847		-0.004

		80.22		76.82		0.97		1.904		-0.013

		90.34		82.86		0.92		1.956		-0.036

		99.95		88.95		0.89		2.000		-0.051

		99.91		88.8		0.89		2.000		-0.051

		89.87		83.64		0.93		1.954		-0.032

		79.86		77.42		0.97		1.902		-0.013

		70.03		70.54		1.01		1.845		0.004

		59.98		63.86		1.06		1.778		0.025

		50.12		56.17		1.12		1.700		0.049

		40.13		48.26		1.2		1.603		0.079

		30.12		40.21		1.33		1.479		0.124

		20.24		31.18		1.54		1.306		0.188

		10.2		20.45		2.01		1.009		0.303

		0.24		2.43		10.1		-0.620		1.004

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.382222626		0.8103108241

		LOG_VISC		0.2344377765		0.4148415323		-0.9990365828		0.9980740938		-64.3885758722		0		10		0.9413898602		-0.5114603613		1.8397092448		-1.951420226





		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.195		4.183		21.4		-0.710		1.330

		10.25		27.61		2.69		1.011		0.430

		20.35		33.99		1.67		1.309		0.223

		30.27		39.95		1.32		1.481		0.121

		40.19		45.64		1.14		1.604		0.057

		50.32		49.42		0.98		1.702		-0.009

		60.22		54.56		0.91		1.780		-0.041

		70.29		59.35		0.84		1.847		-0.076

		80.23		67.94		0.85		1.904		-0.071

		90.33		74.41		0.82		1.956		-0.086

		99.94		80.62		0.81		2.000		-0.092

		99.98		80.51		0.81		2.000		-0.092

		89.9		75.7		0.84		1.954		-0.076

		79.85		69.8		0.87		1.902		-0.060

		69.98		63.59		0.91		1.845		-0.041

		59.98		57.18		0.95		1.778		-0.022

		50.02		51.85		1.04		1.699		0.017

		39.96		44.4		1.11		1.602		0.045						log visc = 0.94540-0.5457log vit

		30.06		36.2		1.2		1.478		0.079

		20.2		27.84		1.38		1.305		0.140

		10.14		17.68		1.74		1.006		0.241

		0.176		1.481		8.42		-0.754		0.925

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3882997047		0.7928133892

		LOG_VISC		0.1878140839		0.433233751		-0.998610802		0.9972235338		-53.6037355052		0		10		0.9453980905		-0.5456919742		1.7315201172		-1.8274476829





Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .64830 - .6228 * LOG_VIT



Correlation: r = -.9986
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Regression


95% confid.


 LOG_VIT vs. LOG_VISC (Casewise MD deletion)


LOG_VISC = .64830 - .6228 * LOG_VIT


Correlation: r = -.9986
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Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .98491 - .5057 * LOG_VIT



Correlation: r = -.9984
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Regression


95% confid.


 LOG_VIT vs. LOG_VISC (Casewise MD deletion)


LOG_VISC = .98491 - .5057 * LOG_VIT


Correlation: r = -.9984
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Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .94139 - .5115 * LOG_VIT



Correlation: r = -.9990
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Regression


95% confid.


 LOG_VIT vs. LOG_VISC (Casewise MD deletion)


LOG_VISC = .94139 - .5115 * LOG_VIT


Correlation: r = -.9990
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Diagramă5

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Double emulsion 1

Double emulsion 2

Double emulsion 3

Double emulsion 4

log G

log η

1.1367205672

2.0934216852

2.0170333393

1.4232458739

0.1789769473

0.7923916895

0.6757783417

0.4487063199

-0.0705810743

0.5987905068

0.4065401804

0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



final

		





final

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

viteza de forfecare (1/s)

tensiunea de forfecare (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



A2-1luna

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

log D

log η

1.1367205672

2.0934216852

2.0170333393
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0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



b2-1luna

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log vit		log visc

		1		2.646		0.194		13.7		-0.712		1.137

		2		15.46		10.24		1.51		1.010		0.179

		3		17.25		20.28		0.85		1.307		-0.071

		4		17.51		30.21		0.58		1.480		-0.237

		5		18.17		40.3		0.45		1.605		-0.347

		6		20.35		50.2		0.41		1.701		-0.387

		7		23.42		60.22		0.39		1.780		-0.409

		8		25.09		70.12		0.36		1.846		-0.444

		9		26.57		80.25		0.33		1.904		-0.481

		10		30.28		90.18		0.34		1.955		-0.469

		11		31.8		99.99		0.32		2.000		-0.495

		11		31.85		99.97		0.32

		10		30.23		89.87		0.34

		9		27.23		79.96		0.34

		8		24.99		69.99		0.36

		7		22.8		59.94		0.39

		6		19.65		50.13		0.39

		5		16.99		40.04		0.42

		4		14.08		30.04		0.47

		3		10.44		20.08		0.52

		2		6.847		10.05		0.68

		1		0.611		0.188		3.26





a3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.06172		7.626		124		-1.210		2.093

		2		10.27		63.64		6.2		1.012		0.792

		3		20.07		79.68		3.97		1.303		0.599

		4		30.25		101.4		3.35		1.481		0.525

		5		40.29		122.7		3.05		1.605		0.484

		6		50.18		138.9		2.77		1.701		0.442

		7		60.12		154.9		2.58		1.779		0.412

		8		70.15		165.9		2.37		1.846		0.375

		9		80.28		179.8		2.24		1.905		0.350

		10		90.67		190.5		2.1		1.957		0.322

		11		100		201.3		2.01		2.000		0.303

		1		99.87		201.8		2.02

		2		90.03		191.8		2.12

		3		80.03		177.4		2.22

		4		69.94		167.6		2.4

		5		60.02		152.8		2.55

		6		49.9		141.2		2.83

		7		40.11		122.7		3.06

		8		30.05		104.5		3.48

		9		20.12		82.61		4.11

		10		10.1		54.79		5.43

		11		0.209		6.947		33.3





b3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.07266		7.571		104		-1.139		2.017

		2		10.15		48.06		4.74		1.006		0.676

		3		20.26		51.62		2.55		1.307		0.407

		4		30.24		53.05		1.75		1.481		0.243

		5		40.21		54.78		1.36		1.604		0.134

		6		50.31		62.29		1.24		1.702		0.093

		7		60.2		64.98		1.08		1.780		0.033

		8		70.33		68.86		0.98		1.847		-0.009

		9		80.17		76.95		0.96		1.904		-0.018

		10		90.29		78.08		0.86		1.956		-0.066

		11		100.1		82.44		0.82		2.000		-0.086

		1		100		83.13		0.83

		2		89.83		76.89		0.86

		3		79.89		69.63		0.87

		4		70.01		63.87		0.91

		5		60.05		56.31		0.94

		6		50.04		50.92		1.02

		7		40.07		42.81		1.07

		8		30.11		35.9		1.19

		9		20.13		26.82		1.33

		10		10.14		17.45		1.72

		11		0.203		2.625		12.9





				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)				log vit		log visc

		1		0.18		4.76		26.5				-0.745		1.423

		2		10.22		28.7		2.81				1.009		0.449

		3		20.22		33.58		1.66				1.306		0.220

		4		30.24		38.08		1.26				1.481		0.100

		5		40.28		43.06		1.07				1.605		0.029

		6		50.23		49.18		0.98				1.701		-0.009

		7		60.23		54.12		0.9				1.780		-0.046

		8		70.26		58.05		0.83				1.847		-0.081

		9		80.37		62.64		0.78				1.905		-0.108

		10		90.19		67.39		0.75				1.955		-0.125

		11		99.88		71.11		0.71				1.999		-0.149

		1		99.92		70.89		0.71

		2		89.93		65.65		0.73

		3		80.01		61.32		0.77

		4		70.02		55.24		0.79

		5		60.14		49.13		0.82

		6		50.11		43.49		0.87

		7		40.16		37.7		0.94

		8		30.13		31.22		1.04

		9		20.13		23.59		1.17

		10		10.22		14.92		1.46

		11		0.24		1.894		7.9






_1294770923.xls
Diagramă2

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Double emulsion 1

Double emulsion 2

Double emulsion 3

Double emulsion 4

shear rate (1/s)

shear stress (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



final

		





final

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

viteza de forfecare (1/s)

tensiunea de forfecare (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



A2-1luna

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

log D

log η

1.1367205672

2.0934216852

2.0170333393

1.4232458739

0.1789769473

0.7923916895

0.6757783417

0.4487063199

-0.0705810743

0.5987905068

0.4065401804

0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



b2-1luna

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log vit		log visc

		1		2.646		0.194		13.7		-0.712		1.137

		2		15.46		10.24		1.51		1.010		0.179

		3		17.25		20.28		0.85		1.307		-0.071

		4		17.51		30.21		0.58		1.480		-0.237

		5		18.17		40.3		0.45		1.605		-0.347

		6		20.35		50.2		0.41		1.701		-0.387

		7		23.42		60.22		0.39		1.780		-0.409

		8		25.09		70.12		0.36		1.846		-0.444

		9		26.57		80.25		0.33		1.904		-0.481

		10		30.28		90.18		0.34		1.955		-0.469

		11		31.8		99.99		0.32		2.000		-0.495

		11		31.85		99.97		0.32

		10		30.23		89.87		0.34

		9		27.23		79.96		0.34

		8		24.99		69.99		0.36

		7		22.8		59.94		0.39

		6		19.65		50.13		0.39

		5		16.99		40.04		0.42

		4		14.08		30.04		0.47

		3		10.44		20.08		0.52

		2		6.847		10.05		0.68

		1		0.611		0.188		3.26





a3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.06172		7.626		124		-1.210		2.093

		2		10.27		63.64		6.2		1.012		0.792

		3		20.07		79.68		3.97		1.303		0.599

		4		30.25		101.4		3.35		1.481		0.525

		5		40.29		122.7		3.05		1.605		0.484

		6		50.18		138.9		2.77		1.701		0.442

		7		60.12		154.9		2.58		1.779		0.412

		8		70.15		165.9		2.37		1.846		0.375

		9		80.28		179.8		2.24		1.905		0.350

		10		90.67		190.5		2.1		1.957		0.322

		11		100		201.3		2.01		2.000		0.303

		1		99.87		201.8		2.02

		2		90.03		191.8		2.12

		3		80.03		177.4		2.22

		4		69.94		167.6		2.4

		5		60.02		152.8		2.55

		6		49.9		141.2		2.83

		7		40.11		122.7		3.06

		8		30.05		104.5		3.48

		9		20.12		82.61		4.11

		10		10.1		54.79		5.43

		11		0.209		6.947		33.3





b3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.07266		7.571		104		-1.139		2.017

		2		10.15		48.06		4.74		1.006		0.676

		3		20.26		51.62		2.55		1.307		0.407

		4		30.24		53.05		1.75		1.481		0.243

		5		40.21		54.78		1.36		1.604		0.134

		6		50.31		62.29		1.24		1.702		0.093

		7		60.2		64.98		1.08		1.780		0.033

		8		70.33		68.86		0.98		1.847		-0.009

		9		80.17		76.95		0.96		1.904		-0.018

		10		90.29		78.08		0.86		1.956		-0.066

		11		100.1		82.44		0.82		2.000		-0.086

		1		100		83.13		0.83

		2		89.83		76.89		0.86

		3		79.89		69.63		0.87

		4		70.01		63.87		0.91

		5		60.05		56.31		0.94

		6		50.04		50.92		1.02

		7		40.07		42.81		1.07

		8		30.11		35.9		1.19

		9		20.13		26.82		1.33

		10		10.14		17.45		1.72

		11		0.203		2.625		12.9





				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)				log vit		log visc

		1		0.18		4.76		26.5				-0.745		1.423

		2		10.22		28.7		2.81				1.009		0.449

		3		20.22		33.58		1.66				1.306		0.220

		4		30.24		38.08		1.26				1.481		0.100

		5		40.28		43.06		1.07				1.605		0.029

		6		50.23		49.18		0.98				1.701		-0.009

		7		60.23		54.12		0.9				1.780		-0.046

		8		70.26		58.05		0.83				1.847		-0.081

		9		80.37		62.64		0.78				1.905		-0.108

		10		90.19		67.39		0.75				1.955		-0.125

		11		99.88		71.11		0.71				1.999		-0.149

		1		99.92		70.89		0.71

		2		89.93		65.65		0.73

		3		80.01		61.32		0.77

		4		70.02		55.24		0.79

		5		60.14		49.13		0.82

		6		50.11		43.49		0.87

		7		40.16		37.7		0.94

		8		30.13		31.22		1.04

		9		20.13		23.59		1.17

		10		10.22		14.92		1.46

		11		0.24		1.894		7.9






_1294770751.xls
Diagramă5

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Double emulsion 1

Double emulsion 2

Double emulsion 3

Double emulsion 4

log G

log η

1.1367205672

2.0934216852

2.0170333393

1.4232458739

0.1789769473

0.7923916895

0.6757783417

0.4487063199

-0.0705810743

0.5987905068

0.4065401804

0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



final

		





final

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

viteza de forfecare (1/s)

tensiunea de forfecare (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



A2-1luna

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

log D

log η

1.1367205672

2.0934216852

2.0170333393

1.4232458739

0.1789769473

0.7923916895

0.6757783417

0.4487063199

-0.0705810743

0.5987905068

0.4065401804

0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



b2-1luna

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log vit		log visc

		1		2.646		0.194		13.7		-0.712		1.137

		2		15.46		10.24		1.51		1.010		0.179

		3		17.25		20.28		0.85		1.307		-0.071

		4		17.51		30.21		0.58		1.480		-0.237

		5		18.17		40.3		0.45		1.605		-0.347

		6		20.35		50.2		0.41		1.701		-0.387

		7		23.42		60.22		0.39		1.780		-0.409

		8		25.09		70.12		0.36		1.846		-0.444

		9		26.57		80.25		0.33		1.904		-0.481

		10		30.28		90.18		0.34		1.955		-0.469

		11		31.8		99.99		0.32		2.000		-0.495

		11		31.85		99.97		0.32

		10		30.23		89.87		0.34

		9		27.23		79.96		0.34

		8		24.99		69.99		0.36

		7		22.8		59.94		0.39

		6		19.65		50.13		0.39

		5		16.99		40.04		0.42

		4		14.08		30.04		0.47

		3		10.44		20.08		0.52

		2		6.847		10.05		0.68

		1		0.611		0.188		3.26





a3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.06172		7.626		124		-1.210		2.093

		2		10.27		63.64		6.2		1.012		0.792

		3		20.07		79.68		3.97		1.303		0.599

		4		30.25		101.4		3.35		1.481		0.525

		5		40.29		122.7		3.05		1.605		0.484

		6		50.18		138.9		2.77		1.701		0.442

		7		60.12		154.9		2.58		1.779		0.412

		8		70.15		165.9		2.37		1.846		0.375

		9		80.28		179.8		2.24		1.905		0.350

		10		90.67		190.5		2.1		1.957		0.322

		11		100		201.3		2.01		2.000		0.303

		1		99.87		201.8		2.02

		2		90.03		191.8		2.12

		3		80.03		177.4		2.22

		4		69.94		167.6		2.4

		5		60.02		152.8		2.55

		6		49.9		141.2		2.83

		7		40.11		122.7		3.06

		8		30.05		104.5		3.48

		9		20.12		82.61		4.11

		10		10.1		54.79		5.43

		11		0.209		6.947		33.3





b3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.07266		7.571		104		-1.139		2.017

		2		10.15		48.06		4.74		1.006		0.676

		3		20.26		51.62		2.55		1.307		0.407

		4		30.24		53.05		1.75		1.481		0.243

		5		40.21		54.78		1.36		1.604		0.134

		6		50.31		62.29		1.24		1.702		0.093

		7		60.2		64.98		1.08		1.780		0.033

		8		70.33		68.86		0.98		1.847		-0.009

		9		80.17		76.95		0.96		1.904		-0.018

		10		90.29		78.08		0.86		1.956		-0.066

		11		100.1		82.44		0.82		2.000		-0.086

		1		100		83.13		0.83

		2		89.83		76.89		0.86

		3		79.89		69.63		0.87

		4		70.01		63.87		0.91

		5		60.05		56.31		0.94

		6		50.04		50.92		1.02

		7		40.07		42.81		1.07

		8		30.11		35.9		1.19

		9		20.13		26.82		1.33

		10		10.14		17.45		1.72

		11		0.203		2.625		12.9





				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)				log vit		log visc

		1		0.18		4.76		26.5				-0.745		1.423

		2		10.22		28.7		2.81				1.009		0.449

		3		20.22		33.58		1.66				1.306		0.220

		4		30.24		38.08		1.26				1.481		0.100

		5		40.28		43.06		1.07				1.605		0.029

		6		50.23		49.18		0.98				1.701		-0.009

		7		60.23		54.12		0.9				1.780		-0.046

		8		70.26		58.05		0.83				1.847		-0.081

		9		80.37		62.64		0.78				1.905		-0.108

		10		90.19		67.39		0.75				1.955		-0.125

		11		99.88		71.11		0.71				1.999		-0.149

		1		99.92		70.89		0.71

		2		89.93		65.65		0.73

		3		80.01		61.32		0.77

		4		70.02		55.24		0.79

		5		60.14		49.13		0.82

		6		50.11		43.49		0.87

		7		40.16		37.7		0.94

		8		30.13		31.22		1.04

		9		20.13		23.59		1.17

		10		10.22		14.92		1.46

		11		0.24		1.894		7.9
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Diagramă2

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Double emulsion 1

Double emulsion 2

Double emulsion 3

Double emulsion 4

shear rate (1/s)

shear stress (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



final

		





final

		0.194		0.06172		0.07266		0.18

		10.24		10.27		10.15		10.22

		20.28		20.07		20.26		20.22

		30.21		30.25		30.24		30.24

		40.3		40.29		40.21		40.28

		50.2		50.18		50.31		50.23

		60.22		60.12		60.2		60.23

		70.12		70.15		70.33		70.26

		80.25		80.28		80.17		80.37

		90.18		90.67		90.29		90.19

		99.99		100		100.1		99.88

		99.97		99.87		100		99.92

		89.87		90.03		89.83		89.93

		79.96		80.03		79.89		80.01

		69.99		69.94		70.01		70.02

		59.94		60.02		60.05		60.14

		50.13		49.9		50.04		50.11

		40.04		40.11		40.07		40.16

		30.04		30.05		30.11		30.13

		20.08		20.12		20.13		20.13

		10.05		10.1		10.14		10.22

		0.188		0.209		0.203		0.24



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

viteza de forfecare (1/s)

tensiunea de forfecare (Pa)

2.646

7.626

7.571

4.76

15.46

63.64

48.06

28.7

17.25

79.68

51.62

33.58

17.51

101.4

53.05

38.08

18.17

122.7

54.78

43.06

20.35

138.9

62.29

49.18

23.42

154.9

64.98

54.12

25.09

165.9

68.86

58.05

26.57

179.8

76.95

62.64

30.28

190.5

78.08

67.39

31.8

201.3

82.44

71.11

31.85

201.8

83.13

70.89

30.23

191.8

76.89

65.65

27.23

177.4

69.63

61.32

24.99

167.6

63.87

55.24

22.8

152.8

56.31

49.13

19.65

141.2

50.92

43.49

16.99

122.7

42.81

37.7

14.08

104.5

35.9

31.22

10.44

82.61

26.82

23.59

6.847

54.79

17.45

14.92

0.611

6.947

2.625

1.894



A2-1luna

		-0.7121982701		-1.2095740826		-1.1387046065		-0.7447274949

		1.0102999566		1.0115704436		1.0064660422		1.0094508958

		1.3070679507		1.3025473725		1.306639441		1.3057811513

		1.4801507253		1.480725379		1.4805817868		1.4805817868

		1.6053050461		1.6051972674		1.6043340731		1.6050894619

		1.7007037171		1.700530657		1.7016543173		1.7009631782

		1.7797407512		1.7790189719		1.7795964913		1.7798128632

		1.8458419074		1.8460276754		1.8471406174		1.8467081455

		1.9044450411		1.9046073638		1.9040118836		1.9050939683

		1.955110231		1.9574636157		1.955639653		1.9551583869

		1.9999565684		2		2.0004340775		1.9994785337



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4

log D

log η

1.1367205672

2.0934216852

2.0170333393

1.4232458739

0.1789769473

0.7923916895

0.6757783417

0.4487063199

-0.0705810743

0.5987905068

0.4065401804

0.220108088

-0.2365720064

0.525044807

0.2430380487

0.1003705451

-0.3467874862

0.4842998393

0.1335389084

0.0293837777

-0.3872161433

0.4424797691

0.0934216852

-0.0087739243

-0.408935393

0.411619706

0.0334237555

-0.0457574906

-0.4436974992

0.374748346

-0.0087739243

-0.0809219076

-0.4814860601

0.3502480183

-0.017728767

-0.1079053973

-0.468521083

0.3222192947

-0.0655015488

-0.1249387366

-0.4948500217

0.3031960574

-0.0861861476

-0.1487416513



b2-1luna

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log vit		log visc

		1		2.646		0.194		13.7		-0.712		1.137

		2		15.46		10.24		1.51		1.010		0.179

		3		17.25		20.28		0.85		1.307		-0.071

		4		17.51		30.21		0.58		1.480		-0.237

		5		18.17		40.3		0.45		1.605		-0.347

		6		20.35		50.2		0.41		1.701		-0.387

		7		23.42		60.22		0.39		1.780		-0.409

		8		25.09		70.12		0.36		1.846		-0.444

		9		26.57		80.25		0.33		1.904		-0.481

		10		30.28		90.18		0.34		1.955		-0.469

		11		31.8		99.99		0.32		2.000		-0.495

		11		31.85		99.97		0.32

		10		30.23		89.87		0.34

		9		27.23		79.96		0.34

		8		24.99		69.99		0.36

		7		22.8		59.94		0.39

		6		19.65		50.13		0.39

		5		16.99		40.04		0.42

		4		14.08		30.04		0.47

		3		10.44		20.08		0.52

		2		6.847		10.05		0.68

		1		0.611		0.188		3.26





a3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.06172		7.626		124		-1.210		2.093

		2		10.27		63.64		6.2		1.012		0.792

		3		20.07		79.68		3.97		1.303		0.599

		4		30.25		101.4		3.35		1.481		0.525

		5		40.29		122.7		3.05		1.605		0.484

		6		50.18		138.9		2.77		1.701		0.442

		7		60.12		154.9		2.58		1.779		0.412

		8		70.15		165.9		2.37		1.846		0.375

		9		80.28		179.8		2.24		1.905		0.350

		10		90.67		190.5		2.1		1.957		0.322

		11		100		201.3		2.01		2.000		0.303

		1		99.87		201.8		2.02

		2		90.03		191.8		2.12

		3		80.03		177.4		2.22

		4		69.94		167.6		2.4

		5		60.02		152.8		2.55

		6		49.9		141.2		2.83

		7		40.11		122.7		3.06

		8		30.05		104.5		3.48

		9		20.12		82.61		4.11

		10		10.1		54.79		5.43

		11		0.209		6.947		33.3





b3-1luna

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		1		0.07266		7.571		104		-1.139		2.017

		2		10.15		48.06		4.74		1.006		0.676

		3		20.26		51.62		2.55		1.307		0.407

		4		30.24		53.05		1.75		1.481		0.243

		5		40.21		54.78		1.36		1.604		0.134

		6		50.31		62.29		1.24		1.702		0.093

		7		60.2		64.98		1.08		1.780		0.033

		8		70.33		68.86		0.98		1.847		-0.009

		9		80.17		76.95		0.96		1.904		-0.018

		10		90.29		78.08		0.86		1.956		-0.066

		11		100.1		82.44		0.82		2.000		-0.086

		1		100		83.13		0.83

		2		89.83		76.89		0.86

		3		79.89		69.63		0.87

		4		70.01		63.87		0.91

		5		60.05		56.31		0.94

		6		50.04		50.92		1.02

		7		40.07		42.81		1.07

		8		30.11		35.9		1.19

		9		20.13		26.82		1.33

		10		10.14		17.45		1.72

		11		0.203		2.625		12.9





				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)				log vit		log visc

		1		0.18		4.76		26.5				-0.745		1.423

		2		10.22		28.7		2.81				1.009		0.449

		3		20.22		33.58		1.66				1.306		0.220

		4		30.24		38.08		1.26				1.481		0.100

		5		40.28		43.06		1.07				1.605		0.029

		6		50.23		49.18		0.98				1.701		-0.009

		7		60.23		54.12		0.9				1.780		-0.046

		8		70.26		58.05		0.83				1.847		-0.081

		9		80.37		62.64		0.78				1.905		-0.108

		10		90.19		67.39		0.75				1.955		-0.125

		11		99.88		71.11		0.71				1.999		-0.149

		1		99.92		70.89		0.71

		2		89.93		65.65		0.73

		3		80.01		61.32		0.77

		4		70.02		55.24		0.79

		5		60.14		49.13		0.82

		6		50.11		43.49		0.87

		7		40.16		37.7		0.94

		8		30.13		31.22		1.04

		9		20.13		23.59		1.17

		10		10.22		14.92		1.46

		11		0.24		1.894		7.9
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A2

		-0.6695862267		-0.7878123956		-0.7695510786		-0.7099653886

		1.0090257421		1.0094508958		1.0124153748		1.0107238654

		1.3068537487		1.3059958828		1.3055663135		1.3085644136

		1.4811558708		1.4815859364		1.4811558708		1.481012421

		1.6047658847		1.6050894619		1.6045500326		1.6041180062

		1.7006171957		1.7006171957		1.7009631782		1.7017406324

		1.7805333253		1.7798128632		1.7798849632		1.7797407512

		1.8464608251		1.847387551		1.8470788621		1.8468935433

		1.9046073638		1.9050399281		1.9042826576		1.9043367922

		1.9553509574		1.9553509574		1.9558800862		1.9558320102

		1.9999131324		1.9996524254		1.9997827985		1.9997393451



Emulsia 1

Emulsia 2

Emulsia 3

Emulsia 4
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log η
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B2

		A

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)		log viteza		log visc

		1		2.412		0.214		11.3		-0.670		1.053

		2		12.09		10.21		1.18		1.009		0.072

		3		14.28		20.27		0.7		1.307		-0.155

		4		15.75		30.28		0.52		1.481		-0.284

		5		16.59		40.25		0.41		1.605		-0.387

		6		18.83		50.19		0.38		1.701		-0.420

		7		20.1		60.33		0.33		1.781		-0.481

		8		21.66		70.22		0.31		1.846		-0.509

		9		23.2		80.28		0.29		1.905		-0.538

		10		26.37		90.23		0.29		1.955		-0.538

		11		28.2		99.98		0.28		2.000		-0.553

		11		28.25		99.9		0.28		2.000		-0.553

		10		27.12		89.88		0.3		1.954		-0.523

		9		25.03		79.98		0.31		1.903		-0.509

		8		22.94		70.06		0.33		1.845		-0.481

		7		20.85		60.03		0.35		1.778		-0.456

		6		18.57		50.1		0.37		1.700		-0.432

		5		15.76		40.17		0.39		1.604		-0.409

		4		13.15		30.08		0.44		1.478		-0.357

		3		10.09		20.13		0.5		1.304		-0.301

		2		6.229		10.17		0.61		1.007		-0.215

		1		0.519		0.185		2.8		-0.733		0.447

		Correlations (log1.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3919784687		0.7810351389

		LOG_VISC		-0.2186699083		0.4871363494		-0.9986048132		0.9972115729		-53.4883258228		0		10		0.6483042177		-0.6228358739		1.0418699211		-1.6010824276
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A3

		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.163		4.084		25		-0.788		1.398

		10.22		30.12		2.95		1.009		0.470

		20.23		40.92		2.02		1.306		0.305

		30.31		49.45		1.63		1.482		0.212

		40.28		55.36		1.37		1.605		0.137

		50.19		64.69		1.29		1.701		0.111

		60.23		74.44		1.24		1.780		0.093

		70.37		81.3		1.16		1.847		0.064

		80.36		88.89		1.11		1.905		0.045

		90.23		97.41		1.08		1.955		0.033

		99.92		104.1		1.04		2.000		0.017

		99.82		104.3		1.04		1.999		0.017

		89.84		98.15		1.09		1.953		0.037

		80		90.86		1.14		1.903		0.057

		70.04		82.72		1.18		1.845		0.072

		60.11		75.05		1.25		1.779		0.097

		50.06		65.86		1.32		1.699		0.121

		40.09		57.05		1.42		1.603		0.152

		30.18		46.91		1.55		1.480		0.190

		20.23		35.94		1.78		1.306		0.250

		10.16		22.24		2.19		1.007		0.340

		0.202		1.946		9.65		-0.695		0.985

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3802518277		0.8158819801

		LOG_VISC		0.2869237685		0.4132467523		-0.998400695		0.9968039478		-49.9508557753		0		10		0.9849075211		-0.5056930472		1.945825641		-1.9711640356





B3

		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.17		3.659		21.5		-0.770		1.332

		10.29		29.23		2.84		1.012		0.453

		20.21		38.09		1.88		1.306		0.274

		30.28		44.33		1.46		1.481		0.164

		40.23		51.26		1.27		1.605		0.104

		50.23		56.81		1.13		1.701		0.053

		60.24		62.75		1.04		1.780		0.017

		70.32		69.92		0.99		1.847		-0.004

		80.22		76.82		0.97		1.904		-0.013

		90.34		82.86		0.92		1.956		-0.036

		99.95		88.95		0.89		2.000		-0.051

		99.91		88.8		0.89		2.000		-0.051

		89.87		83.64		0.93		1.954		-0.032

		79.86		77.42		0.97		1.902		-0.013

		70.03		70.54		1.01		1.845		0.004

		59.98		63.86		1.06		1.778		0.025

		50.12		56.17		1.12		1.700		0.049

		40.13		48.26		1.2		1.603		0.079

		30.12		40.21		1.33		1.479		0.124

		20.24		31.18		1.54		1.306		0.188

		10.2		20.45		2.01		1.009		0.303

		0.24		2.43		10.1		-0.620		1.004

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.382222626		0.8103108241

		LOG_VISC		0.2344377765		0.4148415323		-0.9990365828		0.9980740938		-64.3885758722		0		10		0.9413898602		-0.5114603613		1.8397092448		-1.951420226





		vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)		log vit		log visc

		0.195		4.183		21.4		-0.710		1.330

		10.25		27.61		2.69		1.011		0.430

		20.35		33.99		1.67		1.309		0.223

		30.27		39.95		1.32		1.481		0.121

		40.19		45.64		1.14		1.604		0.057

		50.32		49.42		0.98		1.702		-0.009

		60.22		54.56		0.91		1.780		-0.041

		70.29		59.35		0.84		1.847		-0.076

		80.23		67.94		0.85		1.904		-0.071

		90.33		74.41		0.82		1.956		-0.086

		99.94		80.62		0.81		2.000		-0.092

		99.98		80.51		0.81		2.000		-0.092

		89.9		75.7		0.84		1.954		-0.076

		79.85		69.8		0.87		1.902		-0.060

		69.98		63.59		0.91		1.845		-0.041

		59.98		57.18		0.95		1.778		-0.022

		50.02		51.85		1.04		1.699		0.017

		39.96		44.4		1.11		1.602		0.045						log visc = 0.94540-0.5457log vit

		30.06		36.2		1.2		1.478		0.079

		20.2		27.84		1.38		1.305		0.140

		10.14		17.68		1.74		1.006		0.241

		0.176		1.481		8.42		-0.754		0.925

		Correlations (log2.sta)

		Marked correlations are significant at p < .05000

		(Casewise deletion of missing data)

																		Constant		Slope		Constant		Slope

				Mean		Std.Dv.		r(X,Y)		r˛		t		p		N		dep: Y		dep: Y		dep: X		dep: X

		LOG_VIT		1.3882997047		0.7928133892

		LOG_VISC		0.1878140839		0.433233751		-0.998610802		0.9972235338		-53.6037355052		0		10		0.9453980905		-0.5456919742		1.7315201172		-1.8274476829





Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .64830 - .6228 * LOG_VIT



Correlation: r = -.9986
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Regression


95% confid.


 LOG_VIT vs. LOG_VISC (Casewise MD deletion)


LOG_VISC = .64830 - .6228 * LOG_VIT


Correlation: r = -.9986
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Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .98491 - .5057 * LOG_VIT



Correlation: r = -.9984
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Regression


95% confid.


 LOG_VIT vs. LOG_VISC (Casewise MD deletion)


LOG_VISC = .98491 - .5057 * LOG_VIT


Correlation: r = -.9984
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Regression



95% confid.



 LOG_VIT vs. LOG_VISC (Casewise MD deletion)



LOG_VISC = .94139 - .5115 * LOG_VIT



Correlation: r = -.9990
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Foaie1

		A2blind-1week

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)

		1		2.646		0.194		13.7

		2		15.46		10.24		1.51

		3		17.25		20.28		0.85

		4		17.51		30.21		0.58

		5		18.17		40.3		0.45

		6		20.35		50.2		0.41

		7		23.42		60.22		0.39

		8		25.09		70.12		0.36

		9		26.57		80.25		0.33

		10		30.28		90.18		0.34

		11		31.8		99.99		0.32

		11		31.85		99.97		0.32

		10		30.23		89.87		0.34

		9		27.23		79.96		0.34

		8		24.99		69.99		0.36

		7		22.8		59.94		0.39

		6		19.65		50.13		0.39

		5		16.99		40.04		0.42

		4		14.08		30.04		0.47

		3		10.44		20.08		0.52

		2		6.847		10.05		0.68

		1		0.611		0.188		3.26
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Foaie3

		A2-blind

		trepte vit.		forfecarea(Pa)		rate(1/s)		viscozitate (Pa)

		1		2.412		0.214		11.3

		2		12.09		10.21		1.18

		3		14.28		20.27		0.7

		4		15.75		30.28		0.52

		5		16.59		40.25		0.41

		6		18.83		50.19		0.38

		7		20.1		60.33		0.33

		8		21.66		70.22		0.31

		9		23.2		80.28		0.29

		10		26.37		90.23		0.29

		11		28.2		99.98		0.28

		11		28.25		99.9		0.28

		10		27.12		89.88		0.3

		9		25.03		79.98		0.31

		8		22.94		70.06		0.33

		7		20.85		60.03		0.35

		6		18.57		50.1		0.37

		5		15.76		40.17		0.39

		4		13.15		30.08		0.44

		3		10.09		20.13		0.5

		2		6.229		10.17		0.61

		1		0.519		0.185		2.8
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Sheet1

		A3-blind

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)

		1		0.17		3.659		21.5

		2		10.29		29.23		2.84

		3		20.21		38.09		1.88

		4		30.28		44.33		1.46

		5		40.23		51.26		1.27

		6		50.23		56.81		1.13

		7		60.24		62.75		1.04

		8		70.32		69.92		0.99

		9		80.22		76.82		0.97

		10		90.34		82.86		0.92

		11		99.95		88.95		0.89

		1		99.91		88.8		0.89

		2		89.87		83.64		0.93

		3		79.86		77.42		0.97

		4		70.03		70.54		1.01

		5		59.98		63.86		1.06

		6		50.12		56.17		1.12

		7		40.13		48.26		1.2

		8		30.12		40.21		1.33

		9		20.24		31.18		1.54

		10		10.2		20.45		2.01

		11		0.24		2.43		10.1
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Sheet3

		A3-blind-1 week

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)

		1		0.07266		7.571		104

		2		10.15		48.06		4.74

		3		20.26		51.62		2.55

		4		30.24		53.05		1.75

		5		40.21		54.78		1.36

		6		50.31		62.29		1.24

		7		60.2		64.98		1.08

		8		70.33		68.86		0.98

		9		80.17		76.95		0.96

		10		90.29		78.08		0.86

		11		100.1		82.44		0.82

		1		100		83.13		0.83

		2		89.83		76.89		0.86

		3		79.89		69.63		0.87

		4		70.01		63.87		0.91

		5		60.05		56.31		0.94

		6		50.04		50.92		1.02

		7		40.07		42.81		1.07

		8		30.11		35.9		1.19

		9		20.13		26.82		1.33

		10		10.14		17.45		1.72

		11		0.203		2.625		12.9





Sheet3

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



vit. de forfecare(1/s)

tensiune de forfecare(Pa)

A3-blind-1week

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



vit. de forfecare(1/s)

viscozitate aparenta(Pa)

A3-blind-1week

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		






_1294769184.xls
Diagramă2

		0.163		99.82

		10.22		89.84

		20.23		80

		30.31		70.04

		40.28		60.11

		50.19		50.06

		60.23		40.09

		70.37		30.18

		80.36		20.23

		90.23		10.16

		99.92		0.202



shear rate (1/s)

shear stress (Pa)

Double emulsion 2

4.084

104.3

30.12

98.15

40.92

90.86

49.45

82.72

55.36

75.05

64.69

65.86

74.44

57.05

81.3

46.91

88.89

35.94

97.41

22.24

104.1

1.946



Sheet1

		B2-blind

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)

		1		0.163		4.084		25

		2		10.22		30.12		2.95

		3		20.23		40.92		2.02

		4		30.31		49.45		1.63

		5		40.28		55.36		1.37

		6		50.19		64.69		1.29

		7		60.23		74.44		1.24

		8		70.37		81.3		1.16

		9		80.36		88.89		1.11

		10		90.23		97.41		1.08

		11		99.92		104.1		1.04

		1		99.82		104.3		1.04

		2		89.84		98.15		1.09

		3		80		90.86		1.14

		4		70.04		82.72		1.18

		5		60.11		75.05		1.25

		6		50.06		65.86		1.32

		7		40.09		57.05		1.42

		8		30.18		46.91		1.55

		9		20.23		35.94		1.78

		10		10.16		22.24		2.19

		11		0.202		1.946		9.65
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Sheet3

		B2-blind-1week

				vit de forfecare (1/s)		tensiune de forfecare(Pa)		viscozitatea (Pa)

		1		0.06172		7.626		124

		2		10.27		63.64		6.2

		3		20.07		79.68		3.97

		4		30.25		101.4		3.35

		5		40.29		122.7		3.05

		6		50.18		138.9		2.77

		7		60.12		154.9		2.58

		8		70.15		165.9		2.37

		9		80.28		179.8		2.24

		10		90.67		190.5		2.1

		11		100		201.3		2.01

		1		99.87		201.8		2.02

		2		90.03		191.8		2.12

		3		80.03		177.4		2.22

		4		69.94		167.6		2.4

		5		60.02		152.8		2.55

		6		49.9		141.2		2.83

		7		40.11		122.7		3.06

		8		30.05		104.5		3.48

		9		20.12		82.61		4.11

		10		10.1		54.79		5.43

		11		0.209		6.947		33.3
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