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Abstract

Background & Obijective: The importance and necessity of discovering renewable energy sources and
investing in electrical energy extraction methods is one of the biggest goals of developed and developing
countries. Salinity gradient power is the use of the potential in the concentration difference between two
solutions, such as sea salt water and fresh river water, is one of the ways to obtain electrical energy. The
electrical energy obtained from the process of salinity gradient power can be a good alternative to
produce electrical energy, which is The objectives of this research are the effect of nanostructured
membranes on the performance of physical models of energy extraction from the salinity gradient in
Arvand River.

Material and Methodology: First, by examining the study area, Gibbs energy was calculated and its
value was found to be negative. Therefore, the process of extracting energy from the salinity gradient is
spontaneous. A physical model based on delayed osmosis pressure (PRO) method was designed and
evaluated. The physical model designed with the TFC membrane is a nanostructure in which a difference
in height was created by using river water and sea water in laboratory conditions with different
concentrations. After designing the PRO and receiving the output from the physical model, the results
with the pressure process model Reverse osmosis (RED) was compared. This research was conducted
in 2020 using the required data from 2010 to 2018.

Findings: By calculating the Gibbs energy in both reverse osmosis (RED) and delayed osmosis (PRO)
processes, its value was negative. The designed physical model based on the PRO method was designed
with a nanostructured TFC membrane, in which using water 10 ppm river and 50 ppm sea water created
the highest amount of flow in laboratory conditions. The amount of potential difference created between
the two ends of each cell in the reverse electrodialysis system was calculated according to the
concentration ratio of sea water to river water for each hydrometric station and the highest The value
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for Khorramshahr station is 80 mV. This amount was obtained by using nano technique on the
membrane used in this system and the proper design of the cell, which increased the efficiency of the
device by 11 percent compared to non-nano membranes.

Discussion and conclusion: By examining and comparing these two methods, we come to the
conclusion that by obtaining the Gibbs energy in both processes, it is done spontaneously. Both methods
of Khorramshahr station have the best efficiency. The advantage of RED compared to PRO is that the
electrical energy produced occurs in a lower salinity gradient, while a higher salinity gradient difference
is required in the PRO process. By calculating the energy production potential, Khorramshahr station
has the highest efficiency. The use of nano-structured membrane has also had a direct effect on the
performance of the device in both methods.

Keywords: Reverse electrodialysis, Delayed osmosis pressure, Arvand River, Salinity gradient
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Figure 1. shows the process of how the salinity gradient is capable of extracting electrical energy (10)
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Figure 2. shows process of the pressure retarded osmosis (12)

sl Jol sled) shte sla (5 45 ndy3shi e slag
2 S ok 2z e sl 1Sl b S oLz o
o2l b ity s 51 ool ol b 55 so s Lo 2SI
ol 5 e ¥ ISt (F) 0 iy oo plonil (30 oy K5
oS S5 SsE  dle WS 25 | a8
5 il slgzbile b Jsbno 30 LS g5 5 Jol>

v
S icvemSe | @
C C

M M

AG = —2RT[C V; In

53 hlzia S gl 53 LS 51 Jolr S (555

(1755, 5r talies ) ol b 5 i o] e sl
AG,, =G, —(G,-G,)

—C, gVg IN(X; 5)]

=RTY[CsVs In(x,5)+C,V, In(x,,)

M)

AG‘mux = Z(Gi,s +Gi,r _Gi,B)

(RED)wgSxo 5u0l0g Il a8 (55955
6L°Q9€. sl u.i- D9 o oolaiwl Lie £ 90 5! ..x...;Ls Q.;J 4o
slyp ks 550 3 (CEM (Ggsl5 Jobis oL_ié) cute

- - OMJM
/' '\
I
|}
CEM AEM \. CEM AEM , CEM AEM
S "

.
Wio o

KKy

A0

(18).a8u0 (L 1y ogSino a0l Il aif b - ¥ S
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Figure 5. shows the effect of nanomembranes on soluble-insoluble particles in water
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Table 2. shows the trend of membrane limitations
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Figure 1. Arvand-Persian Gulf water concentration values from 2010-2018 in 3 hydrometric stations
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Figure 3. shows the amount of flow obtained from the height difference created by the salinity gradient
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Figure 6. shows the performance of a reverse electrodialysis battery (18)
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