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The global community acknowledges water demand and accessibility as major challenges impacting human well-
being. Forward Osmosis (FO) desalination coupled with concentrate solar power might represent a promising
solution to combine water production with renewable sources. This work assesses the performance of a liquid-
liquid separator (coalescer), an important component of the FO process, when using a polymeric thermo-
responsive draw agent (PAGB2000). Experimental characterization of the coalescer is carried out for different
regeneration temperatures (from 50 to 80 °C), residence time, draw concentration (from 0.30 to 0.60) and metal

meshes. The separation efficiency of the coalescer can be as high as 95% for high residence time and regeneration
temperatures (> 70 °C). Eventually, an analytical expression of the coalescer efficiency as function of the main
operating parameters is proposed both to support desalination plant design and to enable understanding its
applicability beyond its original context.

1. Introduction

The International Community has recognized water demand and
accessibility as one of the most relevant challenges for the human well-
being [1]. In response to the escalating demand, there is a pressing need
to enhance the technologies employed in fresh-water production,
striving for increased sustainability without compromising efficiency.

Desalination of seawater is an established technology to supply clean
water where there is limited access to conventional water resources. It is
expected that the energy consumptions in the desalination sector in
2040 will be six times higher than 2020, with an overall consumption of
345 TWh [2]. In the past, most of the desalination plants were based on
Multi-Effect Distillation or Multi Stage Flash Technologies coupled with
fossil fuel power stations [3], while recently membrane based processes
have more than 80% of the market share [4]. To make desalination
environmentally sustainable, the process should be coupled with
renewable energy sources. The most obvious solution consists of
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coupling PV and RO taking advantage of the technology modularity and
low cost [5]. Among the innovative processes, Forward Osmosis (FO) is
one of the most promising in reason of its capability to exploit waste heat
of Concentrated Solar Power (CSP) plants [6,7], therefore strongly
reducing the energy cost to produce water.

The FO process is a membrane-based process where the driving force
across the membrane is the osmotic pressure gradient between the
seawater and the concentrated draw solution (DS) selected to be the
higher-pressure side. This pressure disparity prompts the movement of
water across the membrane, flowing from the less concentrated side to
dilute the draw solute and equalize concentration levels. Concurrently,
the solute or salt molecules present in the feed solution are selectively
excluded or rejected [8]. The diluted DS requires additional treatment to
separate the newly produced freshwater from the re-concentrated DS,
enabling its reuse for subsequent dilution cycles. The absence of external
hydraulic pressure requirements, coupled with benefits such as reduced
membrane fouling and increased water recovery rates [9], contribute to
the growing appeal of this emerging desalination technology. Up to now,
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Nomenclature

c Mass concentration [kg/kg]
D Coalescer inner diameter [m]
F Volumetric flow rate [1/min]
L Coalescer length [m]

n Refractive index [brix]

T Temperature [°C]

v Coalescer volume [1]

Greek

p Density [kg/m3]

T Residence time [min]

€ Efficiency [-]

Subscripts

exp Experimental

in Initial

M Mesh

poor Polymer-poor/water-rich branch
rich Polymer-rich/water-poor branch
th Theoretical

Acronyms

DS Draw Solution

FO Forward Osmosis

LCST Lower Critical Solution Temperature
MARD  Mean Absolute Relative Deviation
MRD Mean Relative Deviation

PV Photo Voltaic

RO Reverse Osmosis

researchers have mainly focused on studying the following crucial as-
pects: membranes, draw solutes and regeneration process.

Focusing on both the draw solutes and the regeneration process,
keeping in mind that a low-cost regeneration of the diluted draw solu-
tion is required to make the process effective, it appears that a promising
solution is to use a thermo-responsive draw agent [10] that can be re-
generated by the rejected heat from the CO2 power cycle integrated with
a CSP plant (see Fig. 1). This is the idea behind the European Project
DESOLINATION [11], where an advanced power cycle based on CO,
blends releases heat at a temperature above 75 °C that is used in the
regeneration step of the FO process [12,13]. Coupling the two tech-
nologies reduces installation costs making the produced electricity and
water both competitive with other processes and CO» neutral [14,15].

On the other hand, turning our attention to the DS, different kinds of
thermally regenerated DS are reported in the open literature. Zhang
et al. [16] provides a comprehensive dissertation about the responsive
mechanism, modified materials, modification methods, responsive ca-
pacity, FO performance and commercial feasibility of responsive DS.
Focusing only on the most relevant ones, it is worth mentioning: (1) gas
and volatile compounds [17], (2) phase transition materials [18,19]
(such as lower/upper critical solution temperature (LCST [20]/UCST
[21]) compounds, ionic liquids [22,23] and thermo-sensitive gels
[24,25]), and (3) membrane distillations [26,27]. Phase transition ma-
terials exhibit unique phase behaviour, characterized by a temperature-
dependent miscibility with water. In particular, regarding thermo-
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sensitive polymers, as the temperature is increased above the LCST,
their long chain structures shrink and intertwine. Hence, the water
molecules separate from the hydrophilic groups on the polymer's long
chain structures, making the regeneration process easy [16].

In accordance with the analysis performed by Inada et al. [28,29], a
LCST polymer can represent the best solution as draw agent guaran-
teeing both high osmotic pressure and simple regeneration process.
However, both feasibility and effectiveness of the polymer regeneration
process are two key aspects that have to be properly investigated in
order to have an optimized plant design. According to the preliminary
considerations reported in Colciaghi et al. [30], a coalescer is selected as
key component to perform the regeneration process.

The coalescer is a static separator [31], mainly used in the petro-
chemical sector, able to separate two distinct immiscible solutions from
a stable emulsion (liquid-liquid) or purify a gas from impurities to obtain
high-quality gas (gas-liquid). The separator can be either vertically or
horizontally positioned, in the latter circumstance the gravity force
tends to increase the fluid residence time and hence its separation
performances.

The concept of employing a coalescer gravity separator was in first
instance presented by TREVI System [32] and then further investigated
by Ahmed et al. [33]. In their work it is assessed the technical feasibility
of using a thermo-responsive polyelectrolyte DS in a FO desalination
pilot-scale system of 10 m®/day capacity. Specifically, the study evalu-
ates the effect of DS flow-rate and feed solution flow-rates on the net
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Fig. 1. Plant layout including: solar power (yellow box), power plant (green box) and desalination plant (blue box). (For interpretation of the references to colour in

this figure legend, the reader is referred to the web version of this article.)
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water recovery and product water flow-rates of the system. Eventually,
the selected DS showed its potentiality towards the installation of
commercial-scale FO desalination plant by witnessing its low viscosity
and easy phase separation deploying a coalescer regeneration system
that operates at a regeneration temperature of 85 °C.

Hence, due the scarcity in the open literature of both experimental
and modelling results, an experimental campaign was performed with
the aim of evaluating the performance of the coalescer to regenerate a
thermo-responsive draw agent at various temperatures, flow rates and
initial solution concentrations, intending to formulate an experimental
expression of its efficiency. Having a formulation of the efficiency is, in
first instance, crucial for both designing and sizing the nanofiltration
section (see Fig. 1).

2. Experimental setup
2.1. Description of the test facility

The experimental facility (Fig. 2) is designed to reproduce the
regeneration of the draw agent adopted in the FO plant (Fig. 1). The
facility is designed to mimic the draw agent composition at the outlet of
the membrane separator.

A tank (1), placed 1 m above the centrifugal pump (2) to prevent
cavitation issues during operations, stores the aqueous solution at at-
mospheric pressure and at a temperature below the LCST one. A cen-
trifugal pump is used to set the fluid flow-rate and to force it to pass
through both the pre-heating (3) and the heating (4) sections. Three
electric resistances (from 1.5 kW to 4 kW) are adopted to heat the draw
solution to the regeneration temperature (Treg). Subsequently, the fluid
enters the coalescer (5) and the separation between the poor and rich
phases occur. Within the coalescer a metal mesh is inserted to promote
the coalescing process. The flow is then split in two different streams: (i)
the polymer-rich phase that leaves the coalescer from the bottom, and
(ii) the water-rich one that leaves the coalescer from the top. Each
section has its own tap to collect samples of the stream. The two streams
are then re-mixed and enter the hot side of the heat exchanger (3).
Eventually, at the outlet of the heat exchanger, the fluid is cooled by an
air cooler (6), before re-entering the storage tank (1).

As stated above, within the coalescer (D = 0.20 m, L = 1.60 m) three
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metal meshes are tested (Costacurta S.p.A.-VICO, Milano, Italy): (M1)
STYLE42C, (M2) STYLE400, (M3) STYLE715; characterized by different
mesh density (pn): pm1 = 262 kg/m>, pyz = 200 kg/m>, pyz = 190 kg/
m® (Fig. 3).

The thermo-responsive polymer is PAGB2000 whose thermo-
physical characteristics are reported in [34] (see (Fig. 4) for LCST
curve) and that has already been identified in previous studies as
promising candidate in Forward Osmosis processes [28,30]. The poly-
mer is known with the commercial name of UNILUBE 50MB-26, is
produced by NOF Corporation (Tokyo, Japan) and used without further
purification.

2.2. Measurement and instrumentation

In the experimental set-up, four thermo-resistances (RTD Pt100
IEC751 cl.A, Smeri, Assago (MI), Italy) are used to measure the tem-
peratures and are located respectively at: (i) the inlet of the coalescer
(Tin), (ii) the outlet of the coalescer on both branches (Tyicn and Tpoor),
(iii) the outlet of the air cooler (Tcorer). Moreover, two flow-meters are
used to measure the volumetric flow-rate and are located respectively at:
(i) the outlet of the heat exchanger providing data on the total flow-rate
(F) (PromagP300, 0-100 1/min, +0.5% r.v., Endress Hauser, Reinach,
Switzerland), (ii) at the outlet of polymer-poor (water-rich) branch
(HTLD-MAG, 0-100 l/min, +0.5% f.s., Smeri, Assago (MI), Italy)
providing data on the water produced (Fyo0r). The polymer solution
concentration measurement is performed using a portable refractometer
(MA871, 0-85% brix, +0.2%, Milwaukee, Rocky Mount (NC), United
States), that provides the measurement of the refractive index (n [brix]).
Hence, to obtain the weight concentration the following equation
(retrieved from the calibration curve reported in Fig. 5) is applied:

c— 101.68 — 1/101.682 + 133.30(0.1 — n)

66.65 ’ )

the uncertainty related to the measurement is computed according to:

2
u= (%) 2 (2)
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Fig. 2. (a) Experimental facility layout; (b) Experimental facility plant view.
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M1: STYLE 42C
pu1 = 262 kg/m* @

M2: STYLE 400
pmz = 200 kg/m?
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M3: STYLE 715
pusz = 190 kg/m?

Fig. 3. Mesh tested during the experimental campaign.

Table 1
Operating conditions investigated during the experimental campaign.
Mesh cin [-] F [1/min] Treg [°C]
4 60
0.30 6 65
M1 0.40 8 70
M2 0.50 10 75
M3 0.60 12 80
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]
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Fig. 4. Phase diagram of PAGB2000 reproduced from [34] with copyright
permission from Elsevier.
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Fig. 5. Calibration curve to convert refractive index measured by the portable
refractometer into weight concentration.

2.3. Operating conditions and testing procedure

The experimental conditions considered in this work are reported in
Table 1. Overall, in the experimental campaign 3 meshes, 4 initial
concentrations, 5 flow-rates and 6 regeneration temperatures are tested
covering a broad range of operating conditions.

The procedure implemented, starting from only-water tank, is here
reported:

1. Add the amount of polymer required to obtain the desired concen-
tration (wt./wt.);

2. Turn on the circulation pump to have a homogeneous concentration
(approximately 20 min);

3. Check the concentration measuring the refractive index with the
refractometer, 3 samples are extracted: storage tank, water-rich and
polymer-rich branches;

4. Once the correct concentration is reached, set the flow-rate to the
desired value;

5. Turn on and adjust the modular resistance to set the precise tem-
perature value. Check that Ty, Tricn and Tpe,r are equal;

6. Adjust the flow-rate on the polymer-poor side (Fyoor) using the valve
placed at the coalescer output. F,s, has to be equal, within accuracy
error, to a target value computed by the lever rule considering the
Treg, Cin and the LCST curve of the polymer;

7. Collect three samples of rich and poor solutions waiting 15 min be-
tween each sampling. On each sample three concentration mea-
surements are performed;

8. Measure the refractive index three time once the samples are at
20 °C;

9. Modify either flow-rate or temperature and repeat (5-7), ensuring
that Ty, remains below 40 °C (i.e., lower than LCST) to guarantee a
single-phase fluid at the beginning of the process for each initial
tested concentration.

Due to technical issues, not all flow-rates are analysed at every
temperature and measurements are not carried out. Specifically, the
measurements are not performed at 4 1/min and 75 °C or 80 °C for safety
reasons, as the low flow-rate is not high enough to prevent the over-
heating of the resistances. Moreover, the heating system is not able to
guarantee the required steady-state conditions for both a flow-rate of 10
1I/min and T, of 80 °C, and for a flow-rate of 12 1/min and Ty, of 75 °C
and 80 °C. Besides these limitations, the number of experimental con-
ditions allows to perform a solid analysis on the coalescer performances.
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As stated in Section 1, the main objective of the experimental
campaign is to find the influence of the regeneration temperature (T,
[°C]), the initial fluid concentration (c;; [ — 1), and the residence time (z
[min]) on the coalescer separation efficiency. The residence time is
calculated as the ratio between the coalescer volume and the total flow-
rate.

2.4. Data reduction and analysis

The coalescer separation efficiency is defined as:

e = Cin — Cexp.poor7 (3)
Cin — C[hpuar
representing the ability of the coalescer at approaching the concentra-
tion theoretically obtainable (using the phase diagram) with respect to
the experimentally obtained one.

The modelling performance is checked, with respect to the experi-
mental values, in terms of MRD and MARD defined as follows (where g; is
a generic quantity):

1 & Ziexp — Zith 1 ¢ Zle zlth!
MRD =) % () and MARD = - 2 Q)
N Z Ziexp () N 2:1: Ziexp ( )

3. Experimental results and discussion

This section summarizes both the results of the experimental
campaign and the characterization of the coalescer performance as
function of the operating conditions. Firstly, the experimental charac-
terization is presented, then the coalescer efficiency analysis is reported,
and finally a generic expression, to be used when designing the coa-
lescer, is introduced.

3.1. Concentration measurements

Considering the first mesh (M1) and the initial concentration of 0.50,
the concentration results for the water-rich side (cpoor) as function of the
total flow-rate and of the regeneration temperature are reported in
Fig. 6.

The results show that the regeneration temperature is the most
relevant parameter on achieving high-quality separated phases: at
higher temperatures, the concentrations quickly approach the theoret-
ical values (dashed lines in Fig. 6(a)). Nonetheless, a relevant role is also
played by the flow rate/residence time: higher residence time (i.e., low
flow-rate) favours the phase separation.

0.4 I I I T T
X T=5°C 2 T=60C
% T =65°C T =70°C
& T=75°C T =80 °C

o____l _____________ { . R ———
2 4 6 8 10 12 14
F' [1/min]

(a)
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Fig. 7. Measured water-rich concentration (cpr) vs. Initial concentration (cin)
for a fixed regeneration temperature of 60 °C and Mesh #1 (M1) at various
flow-rates (F).

At last, the initial polymer concentration, for the four tested condi-
tions, seems to play a marginal role within the separation process
(Fig. 7).

The results of the experimental campaigns are synthetically reported
in Figs. 8-10 in terms of water-rich (left-hand side of the charts) and
polymer-rich (right-hand side of the charts) phases concentrations
measured with respect to the LCST for the three meshes tested (more
charts can be found in Appendix A where Figs. A.16 — A.18 report
zoomed-in views on both the water-rich and polymer-rich branches for
the three meshed at ¢;; = 0.50). Error bars representing measurement
uncertainty are also included within the charts, always resulting in the
range of +£0.002 to +0.02.

As the initial concentration has limited impact on the process per-
formance, only two conditions are plotted (i.e., 0.50 and 0.60) being the
most likely to be used in the FO desalination plant.

It can be noted that the phase-separation is very close to the LCST
curve in all the considered cases when a high regeneration temperature
is considered (above 65 °C). These results indicate the very good per-
formance of the separation process.
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Fig. 6. Measured water-rich concentration (cpoor) for a fixed initial concentration (c;;) of 0.50 and Mesh #1 (M1) at: (a) different flow-rates (F); (b) regeneration

temperatures (Treg).
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Fig. 8. Measured water-rich and polymer-rich phases concentrations compared with PAGB2000 LCST, at different T, and 7 for Mesh #1 at: (a) ¢, = 0.50; (b) ¢

= 0.60.
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Fig. 9. Measured water-rich and polymer-rich phases concentrations compared with PAGB2000 LCST, at different T, and 7 for Mesh #2 at: (a) ¢, = 0.50; (b) cin

= 0.60.
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Fig. 10. Measured water-rich and polymer-rich phases concentrations compared with PAGB2000 LCST, at different T, and 7z for Mesh #3 at: (a) ci, = 0.50; (b) cin

= 0.60.

3.2. Coalescer efficiency

Starting from the experimental results on concentrations, applying
Eq. (3), the efficiency values are determined (Table 2) and analysed as
function of Ty, and F at fixed c;;,. The values reported show that the
operating temperature of the coalescer, for the considered draw agent,

should be above 70 °C which is consistent for the considered application
(i.e., in advanced power cycles, heat is rejected from around 80 °C
[3,12,13]). Moreover, for temperatures above 70 °C and flow-rates
below 10 1/min, the efficiency can be above 95 %. No relevant differ-
ences can be noted between the three meshes.

Once calculated the efficiency, an analytical expression to predict the
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Table 2
Efficiency values (¢) according to Eq. (3).

Desalination 586 (2024) 117840

Trey F M1

M2 M3

0.40 0.50 0.60 0.30
51.1%
42.3%
33.0%
23.5%

26.9%

[°’C] [I/min]  0.30
4 51.8%
6 38.4%
55 8 36.1%
10 26.5%

12 17.5%

54.0%
48.0%
40.3%
38.1%

57.2%
51.8%

48.2% 59.4%

60 8
65 8

70 8

75 8

80

coalescer performance as function of the inlet conditions is proposed.
The selected analytical expression is an exponential function based on
the efficiency model for mass-exchangers, reported in [35]:

e=1-— C1 (cm)exp{% — C3 (Cin)T* }7 (5)

where 7 (residence time) is expressed as V/F, and T is the dimensionless
temperature defined as:
+ Ty — LCST(cir)

T = Tax — LCST(cin)’ ©

80

Treg °C]

Residuals [-
|/

5 o 0 65 70 o0

F [l/min] Tyeg [°C]

(a)

cin -]
0.40 0.50 0.60 0.30
61.0%
37.4%
33.5%
30.0%

23.2%

0.40 0.50 0.60
59.1%
51.1%
46.7%

40.7%

55.2%
50.9%
46.6%
43.4%

60.7%
52.0%
48.1%

60.3%
54.0%
51.9%

57.5% 60.2%

having fixed Te = 85 °C to include all the regeneration temperatures
measured and hence to have a dimensionless temperature (T") always
included in the range 0 + 1. In Eq. (5), C1(cin), C2(cin) and Cs(cin) are
three fitting constants that depend on the initial solution concentration.

This expression accounts for the control variables of the coalescence
process: regeneration temperature, residence time and initial concen-
tration. Eventually, the proposed equation complies with the physics of
the phenomenon and on a mathematical standpoint shows a monotonic
trend and is asymptotic to 1 for the experimental domain considered.

A Matlab® code was specifically developed to fit the experimental
measurements (900 in total) and determine the fitting constants.

The efficiency results are reported both as 3D charts (Figs. 11-13) for

[TFitting
Exp. point
75

L]
5 55 60 65 70
F [l/min] Ty, €]
gl 1, o
=0
S o TR .
S s S
5 60 65 70 75
F [l/min] Ty °C
(b)

Fig. 11. Fitting surfaces (cf. Eq. (5)) and interpolation residuals for Mesh #1 at: (a) ¢i; = 0.50; (b) ¢in = 0.60.
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Fig. 13. Fitting surfaces (cf. Eq. (5)) and interpolation residuals for Mesh #3 at: (a) ¢i; = 0.50; (b) ¢, = 0.60.

Table 3
Fitting surfaces parameters for each initial concentration for Mesh #1.
Cin [—] G [-] Cy [min] Cs [-] R? MRD [%] MARD [%]
0.30 1.46 4.76 7.19 0.93 —0.56 7.98
0.40 0.38 5.22 4.38 0.83 0.24 8.08
0.50 0.26 5.79 4.20 0.86 0.34 5.80
0.60 0.23 4.88 4.07 0.81 0.35 4.46

Table 4
Fitting surfaces parameters for each initial concentration for Mesh #2.
cin [-] G [-] Cz [min] Cs [-] R? MRD [%] MARD [%]
0.30 1.34 4.69 6.04 0.92 —1.43 10.24
0.40 0.33 5.71 4.03 0.87 0.22 6.29
0.50 0.22 6.47 3.99 0.91 0.02 4.51
0.60 0.23 5.44 3.91 0.85 0.28 4.09

¢in = 0.50 and 0.60, and in tabular form (Tables 3-5) for all the initial
concentrations tested.

The reliability of the fitting model here presented is guaranteed
having for all the cases R? > 0.80 and both MRD and MARD included
within the £10%.

In addition, an analysis of the three coefficient constants is per-
formed to develop an easy-to-use expression for coalescer efficiency.
This analysis considers each mesh and involves plotting the constant

Table 5
Fitting surfaces parameters for each initial concentration for Mesh #3.
cin [-] G [-] Cz [min] Cs [-] R? MRD [%] MARD [%]
0.30 1.07 4.43 5.34 0.91 -1.71 9.82
0.40 0.37 4.82 3.95 0.86 0.22 6.84
0.50 0.26 5.09 3.64 0.85 0.17 5.53
0.60 0.20 5.32 3.27 0.82 0.15 4.57

values against the initial concentrations (Fig. 14). In first approximation
it results that C;, C, and Cs are independent of c;; and therefore the
median value is chosen for each constant (for the three tested meshes) as
summarized in Table 6.

The validity of the analysis is confirmed by a multi-variate-linear
regression, that returns p-values on the initial concentration at least
three-order of magnitude higher than for the other two variables (i.e.,
regeneration temperature and flow rate/residence time).

Hence the three efficiencies, starting from Eq. (5) can be written as:

5.05 .
en =1-— 0.32exp{T —4.29T }

5.57 *
ez =1— O.ZSeXp{T —4.01T } . (@]

vz =1— 0.32@@{? - 3.79T*}
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Fig. 14. Coefficients of the efficiency analytical expression (C;, C2 and Cs3) vs. Initial concentration (c;,) for the three meshes tested.

Table 6
Median values of the three coefficients (C;, C> and Cs) of the efficiency
analytical expression for the three mesh tested.

Mesh [-] Ci1 [-1  MRD¢, [%] C3 [min] [%] C3[-1  MRDc, [%]
M1 0.32 7.97 5.05 1.62 429 8.65
M2 0.28 12.12 5.57 -1.29 4.01 7.73
M3 0.32 1.43 4.96 -1.26  3.79 3.14

Having verified the independence of the initial concentration, it has
to be checked how the metal meshes affect the coalescer efficiency.
Hence, the constants are analysed as a function of the metal mesh
density (p,,) (Fig. 15). It is determined that, due to the minimal variance
observed in the values across the three meshes, the mean value can be
assumed as representative.

Eventually, the final efficiency expression reads as:

e=1-— 0.31exp{¥ — 4.03T*}, (©)]

depending only on the residence time (i.e., flow rate and coalescer di-
mensions), and the dimensionless temperature (i.e., regeneration tem-
perature and polymer selected through the LCST).

Although this is not the most general situation, in our experimental
condition it is not surprising that the efficiency curves of the 3 meshes
collapse in just one; since, as shown in Figs. 8-10, the concentrations of
both water-rich and polymer-rich phases are very close to the LCST
curve (i.e., to the asymptotic values they may reach) regardless the mesh
considered. Hence, the ability of the 3 meshes to separate the two phases
is similar which, in turn, leads to the same efficiency. Eventually, in the
authors' opinion, this may be mainly related to two reasons: (i) the
coalescer volume is very large, which induces high residence times, and
(ii) having the draw agent thermo-responsive characteristics, it is likely
to separate more as a result of the temperature than as a result of the
mesh geometry. Further investigations in these directions are deserved.

4. Conclusions

This study focused on characterizing the efficiency of a coalescer
used for liquid-liquid separation in a Forward Osmosis application. The
coalescer minimizes the energy consumption for separating a water rich
stream from a draw agent when thermo-responsive materials are
adopted. Here, a thermo-responsive polymer (i.e., PAGB2000) was
selected to be tested in accordance with previous studies which
demonstrated its potentialities to produce pure water with low energy
costs. Specifically, the experiments characterized the coalescer with

2 T T T 10 T T T 10 T T T
15F . 81 . 8t J
=X £ sf 1 T 6fF J
— 1t 1 E p o — 5
O 3 4f 1 S 4t 0
0.5 E
—————————— o R c Y —— 2 1 2r :
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Fig. 15. Coefficients of the efficiency analytical expression (C;, Co and C3) vs. Mesh density (p,,).
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three different metal meshes, at different operating conditions: initial
solution concentrations, regeneration temperatures, flow rates. Results
showed that this technology can be proficiently deployed in this context
having separation efficiencies in most of the cases higher than 90%
regardless both the initial concentration and the mesh selected. On the
other hand, the efficiency strongly depends on both regeneration tem-
perature and flow rate/residence time. Results are used to derive an
expression (based on the efficiency of mass-exchangers) calibrated on
experimental results to be used for the design of desalination plant fa-
cilities. Future works will focus on assessing the performance when
using other thermo-responsive draw agents.
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