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Raffinate is an aqueous acid phase with low copper content obtained in the solvent extrac-
tion phase (SX). This solution, which drags a significant amount of the organic phase that
forms an oil-in-water (O/W) emulsion, is recycled back to the leaching phase as an irriga-
tion solution. In addition, the formation of emulsions can cause operational problems in
the leaching phase. To solve these problems, this work is aimed to employ electrocoales-
cence under AC electrical fields to enhance demulsification of the emulsions that formed.
The main objectives of this work were to select the most appropriate electrode and conduct
laboratory tests based on a 23 factorial design to determine the variables that have the most
significant effect on electrocoalescence. The variables considered were distance, frequency
and voltage, while TOC removal and actual power were the response variables. The distance
between electrodes is the most important parameter affecting TOC removal. In relation to
actual power, the voltage applied was more significant than the distance between electrodes,
the frequency and the interactions among variables. The tests to determine the optimal type
of electrode identified rectangular steel plate electrodes as providing the best results. The
operational parameters: a voltage of 30V, a frequency of 400 Hz and an electrode distance
of 14 cm showed the greatest efficiency. Considering these results, it is demonstrated that
electrocoalescence enhances demulsification of O/W emulsions in raffinate from solvent
extraction in copper processing.
© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Chile is the world’s largest copper producer. According to
the Chilean Copper Commission, fine copper production
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in 2015 was over 5760kMT (29.9% of world production)
[1]. Approximately 20% of the production is obtained by
hydrometallurgical processing. After the heap leaching phase,
an organic solution containing the extractant is employed in
the solvent extraction phase (SX) to collect the copper from the

E-mail: jvalenzuela0l@ucn.cl (J. Valenzuela-Elgueta).

https://doi.org/10.1016/j.jmrt.2019.10.078
2238-7854/© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.jmrt.2019.10.078
http://www.jmrt.com.br
http://www.sciencedirect.com/science/journal/00000000
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmrt.2019.10.078&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jvalenzuela01@ucn.cl
https://doi.org/10.1016/j.jmrt.2019.10.078
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

J MATER RES TECHNOL.2020;9(1):490-497 491

PLS (pregnant leach solution, an acid solution rich in copper
sulfate) [2]. Two phases are generated in solvent extraction: (i)
a copper-bearing organic phase that is stripped of its copper
in the next step and (ii) an aqueous acid phase, termed raffi-
nate, with low copper content. Raffinate is recycled back to the
leaching step of the hydrometallurgical process as irrigation
solution [3].

Raffinate drags a significant amount of the organic phase,
which forms an oil-in-water emulsion (O/W) [4], representing
a loss of organic extractant. This is a high-cost solution, mak-
ing it important to reduce drag-out losses. The formation of
emulsions in raffinate not only represents a loss of organic
extractant, but can also cause several operational problems in
the leaching phase that adversely affect the efficiency of the
global process, such as loss of porosity and permeability in the
ore heap, irrigation system plugging and water loss [5].

An emulsion is a mixture of two liquids that are normally
immiscible. The liquid being dispersed is in the dispersed
phase, while the liquid in which it is dispersed is in the con-
tinuous phase. There are two types of emulsions: oil-in-water
(O/W) and water-in-oil (W/O). Although emulsions are widely
used in many industrial fields, such as explosives in mining,
emulsion formation in solvent extraction is especially unde-
sirable [6].

Given the composition of the feed solution, it can be under-
stood that its behavior is closely related to the nature and
colloidal characteristics of clay-silica systems in the operating
conditions: low pH, ionic strength and high particle concen-
tration [7]. Work done with this system, it is concluded that
at a pH of approximately 3 the repulsive forces are reduced,
promoting the aggregation and disintegration stabilization of
the system [8,9]. Under these conditions, colloidal silica can
overcome the repulsive erratic barrier effect between particles,
joining and forming three-dimensional networks that capture
traces of organic reagent generating organic entrainment in
the refining, and, on the other hand, the generation of waste.

In this case, the formation of the emulsion is favored by the
characteristics of the feed solution in the SX process, since it
contains impurities such as silica and clays (mainly kaolinite),
which bind to the processed mineral and creep with the flow
of PLS from the leaching stack [10-12].

To reduce the formation of emulsions and, consequently
reduce organic extractant loss, it is necessary to develop and
evaluate efficient easily-implemented low-cost separation
techniques. There are now heat-based chemical demulsifica-
tion [13,14], physical [15,16], membrane filtration separation
[17,18] and electrocoalescence methods. In general, the
mentioned methods present technological and operational
difficulties, which involve the incorporation of unit operations
to the conventional hydrometallurgical train, or the addi-
tion of reagents whose effects on downstream processes are
unknown. In the case of coalescence, is a natural phenomenon
by which two or more bubbles or droplets merge during con-
tact to form a single bubble or droplet. An electrical field can
be applied to increase the separation phase (coalescence rate)
in emulsions. This technique is known as electrocoalescence
[19-22]. Application of an electrical field increases the size of
the bubbles or droplets and thus enhances their settling veloc-
ity and reduces the separation time [23]. Compared to other

techniques, electrocoalescence is one of the most energy effi-
cient since its application reduces the use of heat and the
amount of chemical demulsifiers, which makes it more envi-
ronmentally friendly [24].

We therefore propose employing electrocoalescence to
enhance demulsification of O/W emulsions in raffinate, as a
little invasive technique, with the potential to be incorporated
simply and circumstantially in the hydrometallurgycal pro-
cess. The main goal of this work is to show the results of
applying this technique with alternate current (AC) to raffi-
nate from solvent extraction (SX). To do this, the most suitable
type of electrode in terms of shape and material was deter-
mined, along with the impact, through scaled laboratory tests.
Besides, laboratory tests based on a 23 factorial design were
conducted to determine the most influential operational vari-
ables.

2. Theory

The phenomenon of coalescence has been studied exten-
sively theoretically and experimentally [25-30]. Publications
have described several models to determine breakup and
collision frequencies, the size distribution of bubbles and coa-
lescence efficiency [31]. Coalescence is considered a complex
phenomenon, since it involves interactions of bubbles not only
with the continuous phase, but also among the bubbles them-
selves once they are brought together by the external flow or by
bodily forces [32]. Given our limited understanding of this phe-
nomenon, there are no accurate models in the literature that
take into account all the mechanisms and the wide range of
possible conditions [33]. However, it is well known that contact
and collision is the most important condition for coalescence.
Collisions among bubbles are usually caused by their relative
velocities [34], which are due to a variety of mechanisms: tur-
bulence fluctuation, viscous shear stress, capture in turbulent
eddies, buoyancy and wake interactions [31].

Film drainage, as proposed by Shinnar and Church [35], is
the most extended model for coalescence. The model divides
coalescence into three stages: (1) a liquid film forms when two
bubbles near each other due to overpressure, (2) the liquid film
drains sequentially until reaching a critical thickness, and (3)
the film ruptures, resulting in coalescence.

Electrocoalescence increases the size of bubbles, thus
enhancing their settling velocity and reducing separation
time. The main mechanism for bubble growth due to the appli-
cation of an electrical field to an emulsion is dipole induction.
Electrical fields are widely applied in the petroleum industry
to demulsify W/O emulsions [36-38|. However, electrocoales-
cence in O/W emulsions has not been heavily studied. It is
thought that demulsification of O/W emulsions under a low
electrical field is mainly induced by electrophoresis of the bub-
bles toward the electrodes. However, the physical effect of a
low electrical field on an emulsion is not clearly understood [6].
Alternate current (AC), direct current and pulsed DC electri-
cal fields have been used to enhance coalescence. It has been
demonstrated that the two fields act according to different
mechanisms in separating phases [39]. The first works were
carried out using DC fields, which appear to be more effective
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for coalescence due to the capacity to maintain continuously
high electrical field force. Owe Berg et al. [40] experimentally
found that coalescence efficiency is proportional to electrical
field strength when it is low, while it is proportional to the
square of the strength when electrical field strength is high.
In addition, a level of critical field strength was determined
above which two bubbles coalescence partially rather than
fully. Applying a constant DC electrical field causes the bub-
bles to line up into chains in the direction of the electrical field.
Mahtre et al. [41] noted that chain formation reduces electro-
coalescence efficiency and can result in short-circuits caused
by electrodes. Hamlin et al. [42] showed that complete coales-
cence patterns can involution to non-coalescence patterns by
varying the strength of the DC electrical field. They also stud-
ied the effect on conductivity and demonstrated that the size
of the daughter bubbles is independent of ionic conductivity.

Bailes and Lakai [43] employed pulsed DC electrical fields
for first time to avoid the problems generated by using DC
fields, and reported more efficient coalescence can be achieved
than is possible with DC or AC fields. They demonstrated that
chains are continuously disrupted in pulsed DC fields, thus
increasing the collision rate between bubbles. Since this pio-
neering work, there have been several works using pulsed
DC electrical fields [20-22,36,44-48]. The influence of electri-
cal field parameters such as strength, frequency, amplitude
and waveform hasbeen investigated. Williams and Baileys [49]
also stated that separation efficiency improves with increas-
ing field strength, but if the field strength is too high it
increases the probability that secondary bubbles form during
coalescence [50,51]. Bailes and Dowling [52] showed that the
coalescence rate depends on pulse amplitude, shape and fre-
quency, and that all of these parameters have optimal values.
The effects of frequency have been studied by Joos and Snad-
don [53], Bailes [54] and Midtgard [55], among other authors.
The influence of the field waveform has been studied by sev-
eral authors [20,24,56].

3. Experimental set-up and procedure

The emulsion comes from a raffinate tank as the result of sol-
vent extraction in a copper mine. The O/W emulsion employed
presented an initial TOC of 388 mg/L. A batch cell system under
the application of a constant voltage and variable frequency
and vice versa generated by an alternate current source and
applied through two electrodes. The experimental cell used
in this work is shown in Fig. 1. The AC power source has an
adjustable output voltage up to 1000V and a frequency reso-
lution up to 1Hz. The power source is equipped with devices
to measure voltage, current, frequency and frequency factor.
The cell is made of acrylic to facilitate viewing coalescence.
The volume of the cell is about 1000 mL. Fig. 2 shows the cell
set-up employed for the experimental tests.

It is important to define the electrode type (material and
shape) since an inert conducting material is necessary that
does not affect the chemical properties of the emulsion. The
electrodes employed for the experimental tests were made of
graphite and stainless steel, and were in the form of cylindri-
cal rods and plates. Several tests were conducted with varying
voltage and frequency to determine the most appropriate

5 (A) 4
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N\

RAFFINATE 1

Fig. 1 - Scheme of the experimental cell. 1: acrylic cell; 2:
electrodes; 3: AC power source; 4: voltmeter; 5: ammeter.

electrode material and shape. Effectiveness was determined
by comparing measurements of power, turbidity and total
organic carbon (TOC). The electrodes were kept in constant
separation.

A 23 full factorial design was carried out to determine
the influence of the variables distance, frequency and volt-
age on electrocoalescence. Fig. 3 shows the factorial design.
Total organic carbon (TOC), the amount of carbon found in an
organic compound, and turbidity were measured for all tests
to evaluate the efficiency of electrocoalescence. TOC can be
considered as a non-specific indicator of water quality. Thus,
it was selected as a useful method to determine the efficiency
of the process. TOC measurement was performed according
to standard method 5310. Turbidity measurement was per-
formed according standard method 2130 [57].

The sampling procedure consisted of collecting small frac-
tions of aqueous solution using a 10 mL syringe. The extraction
point was located between the two electrodes to ensure the
representativeness of the sample.

4, Results

4.1. Electrode selection

Three electrode types were tested: (i) cylindrical graphite
rods, (ii) cylindrical stainless steel rods and (iii) rectangular
stainless steel plates. The laboratory tests to select the most
suitable electrode involved varying the frequency while
maintaining the voltage constant at 20V, and varying the
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Fig. 2 — Photograph showing the cell used before the experiments.
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Fig. 3 - Scheme of the full 23 factorial design.

voltage while maintaining the frequency constant at 60 Hz.
The operational time was an hour for both tests and the
electrodes were at a distance of 14cm from each other. The
final result was obtained by comparing the results of actual
power, turbidity and total organic carbon (TOC) among the
three electrode types.

Fig. 4a shows the results related to actual power. Frequency
increased from 50 Hz up to 400 Hzin 1 h. As shown in the figure,
an increase in frequency decreases actual power considerably.
The rectangular stainless steel plate electrode provided the
most significant reduction in actual power. Fig. 4b shows the

results of actual power in function of voltage. Voltage ranged
from 10V to 40 V. With all three electrodes, the application of
higher voltage increases actual power. The rectangular stain-
less steel plate electrode consumes more power because the
area of the active electrical field is larger. A turning point
appears for the three electrodes from which the power begins
to decrease as voltage increases, especially with the steel
plates. This phenomenon can be explained by impedance gen-
erated in the emulsion.

Fig. 5a shows the percentage of turbidity removal in func-
tion of frequency. The best result was provided by the steel
plates, with 79.4% of turbidity removed. Fig. Sb shows the vari-
ation in the removal of turbidity. As noted above, the steel plate
electrodes are more effective than the others. These results
are attributed to coalescence between bubbles in the organic
phase.

TOC removal efficiency was measured for the three elec-
trodes. Fig. 6a shows the effect on TOC removal of varying
frequency. The highest of TOC removal at around 31% was
with steel plate electrodes. Similar results were obtained by
varying voltage instead of frequency (Fig. 6b). Based on these
results, the stainless steel plate electrode is the most suitable
configuration for further electrocoalescence tests.

4.2.  Factorial design

Laboratory tests based on a 23 factorial design were conducted
to determine the influence of the factors and their interaction
on the process. The variables chosen were: distance (X;), fre-
quency (X;) and voltage (X3). Minimum and maximum levels
for each factor (Table 1) were chosen according to data from
previous experiments to select electrodes.

The factorial design was evaluated using the percentage of
TOC removal and actual power as response variables. Table 2
shows the experimental matrix and the response variables of
the factorial design.
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Table 1 - Factors and levels used in the factorial design.

Variables Low (—) High (+)
X1: Distance (cm) 10 14

Xj,: Frequency (Hz) 60 400

X3: Voltage (V) 10 30

4.2.1. Modeling of the effects
A lineal polynomial model was defined to fit the response
through Eq. (1):

Y = aoo + a10X1 + a20X2 + a30X3 + a12X1X2 + a13X1X3 + 023X2X3
1)

where y is the response expressed as TOC removal or actual
power; X1, X, and X3 represent distance, frequency and volt-
age, respectively. The subsets of regression coefficients (aio,
ago, azo) and (a1, ais, dps3) represent lineal and interaction
effects of the model, respectively, and aq is a constant coeffi-
cient. The values of the regression coefficients for the response
variables are presented in Table 3.

4.2.2. Statistical validation of the models

The significance of the regression process can be evaluated by
the ratio between the media of the square of regression (MSeg)
and the media of the square of residuals (MSyes) and by com-
paring these variation sources using the F test. The F test is the
inverse of the Fisher distribution, Finy (e, p — 1, n — p), and must
be less than the ratio MSreg/MSres to affirm that the model is
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Table 2 - Experimental matrix and response results.

Experimental matrix

Variables

Responses

X1 X, X3 Distance (cm) Frequency (Hz) Voltage (V) % TOC removal Actual power (Wh)
1 = = = 10 60 10 44.6 (y1) 65.7 (j1)
2 + = = 14 60 10 59.5 () 63.8 (j2)
3 = + = 10 400 10 37.1 (y) 31.4 (js)
4 + + = 14 400 10 55.9 (ya) 25.9 (ja)
5 = = + 10 60 30 46.4 (ys) 221.7 (js5)
6 + - + 14 60 30 52.8 () 192.6 (js)
7 = + + 10 400 30 56.4 (y7) 97.6 (j7)
8 + + + 14 400 30 60.6 (ys) 77.9 (js)

Table 3 - Regression coefficients for the TOC removal and actual power models.

Coefficients aoo ao azo aso aip a13 a3
TOC removal —10.62 5.513 —0.04507 1.483 6.25 x 1074 —0.1444 2.125 x 1073
Actual power —21.49 1.172 —9.265 x 103 10.96 2.132x 1073 —0.2588 —0.01225

Table 4 - F test of quadratic response surface models for the TOC removal and actual power models.

MSieg MSres Msreg/MSres Finy (0, p—1,n~=p) R?
TOC removal 78.00 4.651 -16.77 15.84 (¢=19) 0.9404
Actual power 6079 21.13 287.8 234.0 (x=5) 0.9965

n=_81is the total number of observations and p =7 is the number of parameters of model.

Table 5 - Significance test of regression coefficients of the TOC removal model (¢ =20%; n — p=1; t;, (2/2, n — p)=3708).

Coefficient Value Variance Statistical to Comments

doo —10.62 1.512 x 102 —0.864 The term containing the coefficient can be neglected

a1 5.513 9.928 x 101 5.532 The variable associated contributes significantly to the model
Ao —0.04507 8.248 x 107 —1.569 The term containing the coefficient can be neglected

aso 1.483 2.258 x 10* 3.120 The variable associated contributes significantly to the model
aip 0.000625 5.029 x 10°© 0.279 The term containing the coefficient can be neglected

ais —0.1444 1.454 x 103 —3.787 The variable associated contributes significantly to the model
a3 0.002125 2.012 x 107 4.738 The variable associated contributes significantly to the model

Table 6 - Significance test of regression coefficients of the actual power model (x =20%; n — p =1; tj,y(«/2,n — p) =3708).

Coefficient Value Variance Statistical to Comments

doo —21.49 6.867 x 102 —0.820 The term containing the coefficient can be neglected

ao 1.172 4.509 0.552 The term containing the coefficient can be neglected

aso —0.009265 3.746 x 103 —0.151 The term containing the coefficient can be neglected

aso 10.96 1.025 10.824 The variable associated contributes significantly to the model
a1 0.002132 2.284 x 10~> 0.446 The term containing the coefficient can be neglected

a3 —0.2588 6.602 x 103 —3.185 The variable associated contributes significantly to the model
a3 0.01225 9.137 x 107 —12.815 The variable associated contributes significantly to the model

well-adjusted with the data, with a probability of (1 —«) [58].
The results of the F test, shown in Table 4, indicate that the
predicted and observed values for both models are not sig-
nificantly different (models of TOC removal and actual power
are well fitted to the data, with a probability of 81% and 95%,
respectively).

The coefficient of determination R? was calculated for each
model. The R? value is a measure of the model fitting. A value
of 1 indicates a perfect prediction, so the closer the value is to
1, the better. In this case, the values for TOC removal and actual
power were 0.94 and 0.997, respectively. This means that 6%
and 0.3%, respectively, of the total response variation cannot
be explained by the model [59]. Therefore, the fit between the

model and the experimental results is very good for both, TOC
removal and actual power.

4.2.3. Test of the regression coefficients
The significance test of each regression coefficient can by
evaluated by using the inverse function of the Student’s dis-
tribution (tj,y(a/2, n — p)). The value must be less than [to| to
affirm that the variable associated with the coefficient con-
tributes significantly to the model [58]. The results for the
response variables are shown in Tables 5 and 6.

Table 5 shows the effects of the variables on the TOC
removal. The variables with greater effect, arranged in
decreasing order, are: X1 (distance), Xa3 (frequency x voltage),
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Xi3 (distance x voltage) and X3 (voltage). On the other hand,
the maximum TOC removal value, within the studied range,
was 61.4%. This value was obtained with the following param-
eters: distance 14 cm, frequency 400 Hz and voltage 30 V.

As can be observed in Table 6, effects of the variables on the
TOC removal, the variables with greater influence, in decreas-
ing order, are: X3 (frequency x voltage), X3 (voltage) and Xi3
(distance x voltage). The minimum actual power, within the
studied range, was 27.5Wh with the following parameters:
distance 14 cm, frequency 400 Hz and voltage 10 V.

5. Conclusions

This work studies electrocoalescence of O/W emulsions in
raffinate from the solvent extraction phase of copper extrac-
tion under alternate current. The work is divided into two
parts: (i) selection of the most suitable electrode by compar-
ing three types (cylindrical graphite rods, cylindrical stainless
steel rods and rectangular stainless steel plates) and (ii) eval-
uation of the influence of three variables (distance between
electrodes, frequency and voltage) on electrocoalescence effi-
ciency through an experimental model with a 23 factorial
design. The results of the first part indicate that the rect-
angular stainless steel plate performed best with respect to
turbidity and TOC removal. In the second part, the percentage
of TOC removal and actual power were chosen as response
variables. The variables with more effect on electrocoales-
cence efficiency were separation between electrodes and the
combination of applied voltage and frequency. The best results
were obtained with a voltage of 30V, a frequency of 400 Hz
and a distance of 14cm between electrodes. This configura-
tion provides an actual power of 77.9Wh and a TOC removal
rate of 60.6%. To summarize, experiments based on a factorial
design have shown that efficiency is improved by increas-
ing distance between electrodes and the product of voltage
and frequency. The results demonstrate that the application
of alternate current electrical fields enhances demulsification
of O/W emulsions and generates less contaminated aqueous
solutions for reuse in leaching. There is a room for improve-
ment as the evaluation of alternative methods to determine
the efficiency, for example, through image processing. Besides,
itis recommended to develop experiments on a larger scale to
characterize the behavior of the system before implementing
the technique on an industrial scale.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgments

Part of this work was funded by a CONICYT Fondecyt (Ini-
tiation Grant No. 11180329. Phenomenological aspects of
electroosmotic drainage technique: application to copper
leaching). The Authors thank to CEITSAZA -UCN (Technolog-
ical Center for Research on Water in the Desert - Universidad
Catdlica del Norte) for supporting this work.

REFERENCES

[1] de Solminihac H, Gonzales LE, Cerda R. Copper mining
productivity: lessons from Chile. J Policy Model
2018;40(1):182-93.

[2] Domic E. Hidrometalurgia: Fundamentos, Procesos Y
Aplicaciones. Chile: Andros Impresos; 2001.

[3] Liu X, Li H, Liu Y, Su C, Sand W. Impact of entrained and
dissolved organic chemicals associated with copper solvent
extraction on acidithiobacillus ferrooxidans.
Hydrometallurgy 2015;157:207-13.

[4] Sole KC, Feather AM, Cole PM. Solvent extraction in southern
Africa: an update of some recent hydrometallurgical
developments. Hydrometallurgy 2005;78(1):52-78.

[5] Navarro P, Jara S, Castillo J. Problemas en la separaciéon de
fases en extraccion por solvente de cobre. Revista
Remetallica 2014;(20).

[6] Ichikawa T, Nakajima Y. Rapid demulsification of dense
oil-in-water emulsion by low external electric field: I.
Experimental evidence. Colloids Surf A: Physicochem Eng
Aspects 2004;242(1):27-37.

[7] Valenzuela-Elgueta J, Jimenez YP, Delgado AV, Ahualli S.
Electrokinetics and stability of silica/clay mixtures at high
copper concentration. Implications in the mining of copper.
Miner Eng 2019;134:193-201.

[8] Chassagne C, Mietta F, Winterwerp JC. Electrokinetic study of
kaolinite suspensions. ] Colloid Interface Sci
2009;336(1):352-9.

[9] Jiang H, Zhen XIE, Liu GR, Yu YW, Zhang D. Interaction forces
between muscovite and silica surfaces in electrolyte
solutions measured with AFM. Trans Nonferr Metals Soc
China 2013;23(6):1783-8.

[10] Ritcey GM. Crud in solvent extraction processing—a review of
causes and treatment. Hydrometallurgy 1980;5(2-3):97-107.

[11] Spasic AM, Djokovic NN, Babic MD, Marinko MM, Jovanovic
GN. Performance of demulsions: entrainment problems in
solvent extraction. Chem Eng Sci 1997;52(5):657-75.

[12] Virnig MJ, Olafson SM, Kordosky GA, Wolfe GA. Crud
formation: field studies and fundamental studies. Toronto,
Canada: Copper; 2007. p. 26-9.

[13] Mason SL, May K, Hartland S. Drop size and concentration
profile determination in petroleum emulsion separation.
Colloids Surf A: Physicochem Eng Aspects 1995;96(1):85-92.

[14] Chen CM, Lu CH, Chang CH, Yang YM, Maa JR. Influence of
pH on the stability of oil-in-water emulsions stabilized by a
splittable surfactant. Colloids Surf A: Physicochem Eng
Aspects 2000;170(2):173-9.

[15] Fang CS, Lai PMC, Microw J. Power Electromagn Energy
1995;30:46.

[16] Hempoonsert J, Tansel B, Laha S. Effect of temperature and
pH on droplet aggregation and phase separation
characteristics of flocs formed in oil-water emulsions after
coagulation. Colloids Surf A: Physicochem Eng Aspects
2010;353(1):37-42.

[17] Mohammadi T, Kazemimoghadam M, Saadabadi M.
Modeling of membrane fouling and flux decline in reverse
osmosis during separation of oil in water emulsions.
Desalination 2003;157(1):369-75.

[18] Chakrabarty B, Ghoshal AK, Purkait MK. Effect of molecular
weight of PEG on membrane morphology and transport
properties. ] Membr Sci 2008;309(1):209-21.

[19] Chen TY, Mohammed RA, Bailey AI, Luckham PF, Taylor SE.
Dewatering of crude oil emulsions 4. Emulsion resolution by
the application of an electric field. Colloids Surf A:
Physicochem Eng Aspects 1994;83(3):273-84.


http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0005
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0010
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0015
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0020
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0025
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0030
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0035
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0040
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0045
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0050
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0055
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0060
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0065
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0070
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0075
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0080
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0085
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0090
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0095

J MATER RES TECHNOL.2020;9(1):490-497 497

[20] Mousavi SH, Ghadiri M, Buckley M. Electro-coalescence of
water drops in oils under pulsatile electric fields. Chem Eng
Sci 2014;120:130-42.

[21] Vivacqua V, Mhatre S, Ghadiri M, Abdullah AM, Hassanpour
A, Al-Marri MJ, et al. Electrocoalescence of water drop trains
in oil under constant and pulsatile electric fields. Chem Eng
Res Des 2015;104:658-68.

[22] Wang BB, Wang XD, Wang TH, Lu G, Yan WM.
Electro-coalescence of two charged droplets under constant
and pulsed DC electric fields. Int ] Heat Mass Trans
2016;98:10-6.

[23] Eow JS, Ghadiri M, Sharif AO, Williams TJ. Electrostatic
enhancement of coalescence of water droplets in oil: a
review of the current understanding. Chem Eng]J
2001;84(3):173-92.

[24] Lesaint C, Glomm WR, Lundgaard LE, Sjoblom J. Dehydration
efficiency of AC electrical fields on water-in-model-oil
emulsions. Colloids Surf A: Physicochem Eng Aspects
2009;352(1):63-9.

[25] Howarth W]J. Coalescence of drops in a turbulent flow field.
Chem Eng Sci 1964;19(1):33-8.

[26] Kuboi R, Komasawa I, Otake T. Collision and coalescence of
dispersed drops in turbulent liquid flow. ] Chem Eng Japan
1972;5(4):423-4.

[27] Chesters AK, Hofman G. Bubble coalescence in pure liquids.
In: Mechanics and physics of bubbles in liquids.
Netherlands: Springer; 1982. p. 353-61.

[28] Colella D, Vinci D, Bagatin R, Masi M, Bakr EA. A study on
coalescence and breakage mechanisms in three different
bubble columns. Chem Eng Sci 1999;54(21):4767-77.

[29] Hasseine A, Meniai AH, LeHocine MB, Bart HJ. Assessment of
drop coalescence and breakup for stirred extraction
columns. Chem Eng Technol 2005;28(5):552-60.

[30] Akartuna I, Aubrecht DM, Kodger TE, Weitz DA. Chemically
induced coalescence in droplet-based microfluidics. Lab
Chip 2015;15(4):1140—4.

[31] Liao Y, Lucas D. A literature review on mechanisms and
models for the coalescence process of fluid particles. Chem
Eng Sci 2010;65(10):2851-64.

[32] Yeoh GH, Cheung CP, Tu J. Multiphase flow analysis using
population balance modeling: bubbles, drops and particles.
Butterworth-Heinemann; 2013.

[33] Jakobsen HA, Lindborg H, Dorao CA. Modeling of bubble
column reactors: progress and limitations. Ind Eng Chem Res
2005;44(14):5107-51.

[34] Guo X, Zhou Q, Li ], Chen C. Implementation of an improved
bubble breakup model for TFM-PBM simulations of
gas-liquid flows in bubble columns. Chem Eng Sci
2016;152:255-66.

[35] Shinnar R, Church JM. Statistical theories of turbulence in
predicting particle size in agitated dispersions. Ind Eng
Chem 1960;52(3):253-6.

[36] Eow JS, Ghadiri M. Electrostatic enhancement of coalescence
of water droplets in oil: a review of the technology. Chem
EngJ 2002;85(2):357-68.

[37] Frising T, Noik C, Dalmazzone C. The liquid/liquid
sedimentation process: from droplet coalescence to
technologically enhanced water/oil emulsion gravity
separators: a review. ] Dispersion Sci Technol
2006;27(7):1035-57.

[38] Less S, Vilagines R. The electrocoalescers: technology:
Advances, strengths and limitations for crude oil separation.
J Petrol Sci Eng 2012;81:57-63.

[39] Taylor SE. Theory and practice of electrically-enhanced
phase-separation of water-in-oil emulsions. Chem Eng Res
Des 1996;74(5):526-40.

[40] Owe Berg TG, Fernish GC, Gaukler TA. The mechanism of
coalescence of liquid drops. ] Atmos Sci 1963;20(2):153-8.

[41] Mhatre S, Vivacqua V, Ghadiri M, Abdullah AM, Al-Marri MJ,
Hassanpour A, et al. Electrostatic phase separation: a review.
Chem Eng Res Des 2015;96:177-95.

[42] Hamlin BS, Creasey JC, Ristenpart WD. Electrically tunable
partial coalescence of oppositely charged drops. Phys Rev
Lett 2012;109(9):094501.

[43] Bailes PJ, Larkai SKL. Experimental investigation into the use
of high voltage DC. Fields for liquid phase separation. Trans
IChemE 1981;59(4):229-37.

[44] Bailes PJ. Electrically augmented settlers and coalescers for
solvent extraction. Hydrometallurgy 1992;30(1-3):417-30.

[45] Zagnoni M, Le Lain G, Cooper JM. Electrocoalescence
mechanisms of microdroplets using localized electric fields
in microfluidic channels. Langmuir 2010;26(18):14443-9.

[46] Zhang Y, Liu Y, Ji R, Wang F, Cai B, Li H. Application of
variable frequency technique on electrical dehydration of
water-in-oil emulsion. Colloids Surf A: Physicochem Eng
Aspects 2011;386(1):185-90.

[47] ZhangY, Liu Y, Ji R, Cai B, Li H, Wang F. Dehydration efficiency
of water-in-model oil emulsions in high frequency pulsed dc
electrical field: effect of physical and chemical properties of
the emulsions. ] Dispersion Sci Technol 2012;33(11):1574-81.

[48] Peng Y, Liu T, Gong H, Wang J, Zhang X. Effect of pulsed
electric field with variable frequency on coalescence of drops
in oil. RSC Adv 2015;5(40):31318-23.

[49] Williams TJ, Bailey AG. Changes in the size distribution of a
water-in-oil emulsion due to electric field induced
coalescence. IEEE Trans Ind Appl 1986;1A-22(3):536-41.

[50] Mousavichoubeh M, Ghadiri M, Shariaty-Niassar M.
Electro-coalescence of an aqueous droplet at an oil-water
interface. Chem Eng Process 2011;50(3):338-44.

[51] Mousavichoubeh M, Shariaty-Niassar M, Ghadiri M. The
effect of interfacial tension on secondary drop formation in
electro-coalescence of water droplets in oil. Chem Eng Sci
2011;66(21):5330-7.

[52] Bailes PJ, Dowling PD. The production of pulsed EHT voltages
for electrostatic coalescence. J Electrost 1985;17(3):321-8.

[53] Joos FM, Snaddon RWL. On the frequency dependence of
electrically enhanced emulsion separation. Chem Eng Res
Des 1985;63(5):305-11.

[54] Bailes PJ. An electrical model for coalescers that employ
pulsed DC fields. Chem Eng Res Des 1995;73(5):559-66.

[55] Midtgard OM. Electrostatic field theory and circuit analysis
in the design of coalescers with pulsed dc voltage. Chem Eng
] 2009;151(1):168-75.

[56] Lundgaard LE, Berg G, Pedersen A, Nilsen PJ.
Electrocoalescence of water drop pairs in oil. In: Dielectric
Liquids, 2002 (ICDL 2002). Proceedings of 2002 IEEE 14th
International Conference on Dielectric Liquids. 2002.

[57] APHA, AWWA, WEF (American Public Health Association,
American Water Works Association, Water Pollution Control
Federation, & Water Environment Federation). Standard
methods for the examination of water and wastewater. 21st
ed. Washington, DC: APHA,; 2005.

[58] Montgomery DC. Design and analysis of experiments. 3rd ed.
New York: John Wiley and Sons; 1991.

[59] Box GE, Draper NR. Empirical model-building and response
surfaces. New York: John Wiley and Sons; 1987.


http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0100
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0105
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0110
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0115
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0120
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0125
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0130
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0135
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0140
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0145
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0150
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0155
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0160
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0165
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0170
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0175
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0180
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0185
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0190
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0195
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0200
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0205
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0210
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0215
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0220
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0225
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0230
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0235
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0240
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0245
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0250
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0255
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0260
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0265
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0270
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0275
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0280
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0285
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0290
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295
http://refhub.elsevier.com/S2238-7854(19)31401-2/sbref0295

	Electrocoalescence of emulsions in raffinate from the solvent extraction phase under AC electrical fields
	1 Introduction
	2 Theory
	3 Experimental set-up and procedure
	4 Results
	4.1 Electrode selection
	4.2 Factorial design
	4.2.1 Modeling of the effects
	4.2.2 Statistical validation of the models
	4.2.3 Test of the regression coefficients


	5 Conclusions
	Conflicts of interest
	Acknowledgments
	References


