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Nomenclature

h: hour

min: miniutes

P: sandpaper rule

PCM: Phase Change Material

pH: potential hydrogen

Ra: surface of roughness (μm)

s: second

SAT: Sodium Acetate Trihydrate

SEM: Scanning Electron Microscopy

Tin: induction time (min, s) 

Tre: retention time (h)

T: degree of supercooling (°C)

V: direct-current voltage (V)

XPS: X-ray photoelectron spectroscopy
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Nomenclature

A: Surface area (m2)
AC: alternating current

C(T): Concentration of supersaturated solution (m-3)
Ce(T): Concentration of saturated solution (m-3)
DC: direct current
DLS: Dynamic Light Scattering
fN: femtonewton
h: hour
ICP: Inductivity coupled plasma optical emission spectrometry
INDs: ion-network domains
k: Boltzmann constant (J/K) 
M: Molecular weight (g/mol)
n: Number of molecules
NA: Avogadro's number (mol−1)
Nano-ZS: Zetasizer Nano series
pH: potential hydrogen
Ra: surface of roughness (μm)
s: second
S: Supersaturation ratio
SA: Sodium Acetate
SAT: Sodium Acetate Trihydrate
SEM: Scanning Electron Microscopy
T: Solution temperature (K) 
V: voltage (V)

Vo: Volume (m3)
ΔW (n): Work (J)
XPS: X-ray photoelectron spectroscopy
XRD: X-ray diffraction
β: Numerical factor (form factor)

γ: Surface free energy (J/m2)
T: degree of supercooling (°C)

Δμ: Driving force of crystallization (J)

σ: Density (g/m3)
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Anode Tsc
(°C)

Applied
(V)

Measured
parameters

Remark

18
28
38
48
18
28
38
48
18
28
38
48

1.6
1.8
2.0
1.6
1.8
2.0
1.6
1.8
2.0

Type2 43 Not applied Retention
time

Versus
roughness

(Ra)

0 (70°C) Ag elution Pulse cycle test

Type2

Type2

0 (70°C)
33

2.0
Induction

time
(Pulse cycle)

Versus
roughness

(Ra)

Versus
concentration
of aqueous

solution
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33

Induction
time

Pulse cycle test

Type2 0 (70°C) Current
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Induction

time
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Induction
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Reporter Reference No. Sample Crystal
appearance

Crystalline
form Space group a b c β

°

Cameron et al. [9] SAT crystal hexagons monoclinic C2/c 12.457 10.407 10.449 112.650

Wei et al. [10] SAT crystal monoclinic C2/c 12.355 10.466 10.401 111.690

Hsu et al. [11] SA-Form I
crystal lath-shaped orthorhombic Pcca 17.850 9.982 6.068

Hsu et al. [11] SA-Form II
crystal prisms orthorhombic Bmam, Pcca,

Icab 5.951 20.213 5.902

Helmholdt et al. [12] β-SA  powder orthorhombic Pmn2 3.452 9.912 5.186

Database, Rigaku Co.,Ltd. [13] SA  powder orthorhombic Pcca 5.956 10.091 5.896

Database, Rigaku Co.,Ltd. [14] β-SA  powder orthorhombic Pmnm 5.208 9.948 3.467

Database, Rigaku Co.,Ltd. [15] SAT  powder monoclinic C2/c 12.353 10.451 10.414
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Supercooled solution

Sample State of sample 2θ = 8.68° SA) 2θ = 11.4° SAT)

A SAT 60 wt % No.1 Supercooled solution (transparent) ×

A SAT 60 wt % No.2 Supercooled solution (transparent) ×

A SAT 55 wt % No.1 Supercooled solution (transparent) ×

B SAT 55 wt % No.2 Powder of crystal (white)

B SAT 50 wt % No.1 Powder of crystal (white)

A SAT 50 wt % No.2 Supercooled solution (transparent) ×

B SAT 45 wt % No.1 Powder of crystal (white)

B SAT 45 wt % No.2 Powder of crystal (white)

B SAT 40 wt % No.2 Powder of crystal (white)

XRD peak (with ( ) or without ( ))
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Growing model
Total number
of SA in a
cluster

Number of
internal SA in
a cluster

Number of
hydration water
required for a
cluster

Molar weight of
a cluster (g/mol)

Molar number
of clustrer/L

Molar number of
water required for
hydration of all
cluster

Water required
for hydration
(g/L)

Total water
( /L) Excess water ( /L)

36 2 136 2953 0.1862 25.3 455.9 450 ▲ 6
48 4 176 3937 0.1397 24.6 442.5 450 7
60 6 216 4922 0.1117 24.1 434.5 450 16
72 8 256 5906 0.0931 23.8 429.1 450 21
84 10 296 6891 0.0798 23.6 425.3 450 25
96 12 336 7875 0.0698 23.5 422.4 450 28
108 14 376 8859 0.0621 23.3 420.2 450 30
120 16 416 9844 0.0559 23.2 418.4 450 32
132 18 456 10828 0.0508 23.2 416.9 450 33
36 2 136 2953.1 0.1862 25.3 455.9 450 ▲ 6
45 3 168 3691.4 0.1490 25.0 450.6 450 ▲ 1
54 4 200 4429.6 0.1242 24.8 447.0 450 3
63 5 232 5167.9 0.1064 24.7 444.4 450 6
72 6 264 5906.2 0.0931 24.6 442.5 450 7
81 7 296 6644.4 0.0828 24.5 441.0 450 9
90 8 328 7382.7 0.0745 24.4 439.8 450 10
99 9 360 8121.0 0.0677 24.4 438.9 450 11
108 10 392 8859.2 0.0621 24.3 438.1 450 12

These calculations were conducted for 1 L of SAT 55 wt % solution. expresses negative value

X -axis growth

Z -axis growth
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Ion First shell Second shell Method Reference

Na+ 5 ab initio [16]

CH3COO 10 1D-RISM integral
equation method [17]

Ag+ 6 ab initio [18]

Ag+ 4 8 ab initio [19]

Hydration number
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Kashchiev Nucleation size and nucleation work
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Δμ = μ(liq.) − μ(cry.) = kT(lnC(T) − lnCe(T)) 

= kT∙ln(C(T)/Ce(T))                                      (1) 

 

S = C(T)/Ce(T)                                             (2) 

 

Δμ = kT∙lnS                                                (3) 

 

Δμ J  

C(T)  (m-3) 

Ce(T)  (m-3  

T  K  

k  J/K  

S  

 

ΔW(n) = −n(kT∙lnS) + n2/3∙Aγ                         (4)   

 

 

 

A = (36π∙Vo2)1/3                                                      (5)

 

ΔW(n) = −n(kT∙ln(C(T)/Ce(T)))∙(36π∙Vo 2)1/3∙γn2/3
 

(6)   

 

Vo = M/σNA (7) 

 

γ = (βkT/Vo2/3)∙ln(Vo−1∙Ce(T))    (8) 

 

ΔW(n)  J  

γ  (J/m2) 

A  m2) 

n   

Vo  (m3) 
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M  (g/mol) 

σ  (g/m3  

NA : mol-1  

β numerical factor  

 

Quantity Value Quantity Value

 J/K) 1.38 x 10-23 Vo m3 1.56 x 10-28

M (g/mol) 136.08 Ce(T) (mol/m-3) 3.40 x 1027

σ(g/m3) 1.45 x 106 C(T) (mol/m-3) 5.85 x 1027

β spherical 0.514 γ J/m2) 4.63 x 10-3
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Temperature (°C) Concentration (wt%)  S n*

55 55 1.1 35

50 55 1.22 14

40 55 1.45 9

30 55 1.57 8

25 55 1.72 7

20 55 1.78 7

10 55 1.9 7

25 35 1.14 307

25 40 1.25 104

25 45 1.41 29

25 50 1.56 13

25 60 2 4
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Material Dipole moment debye)

CH3COONa 14.13

CH3COOH (ref.) 2.34
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