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Fig. 1. NaNOj3 and KNOj single crystal cells.

#£ 1 KM (w(NaNOs) : w(KNO3) = 6:4) f1
NaNO,Hl KNO; AYE 741

Table 1. Ion numbers of NaNO3 and KNOj in sol-
ar salts (w(NaNO3) : w(KNO3) =6:4).

" ik Model
SEE Na+ K+ N- o size/nm
460 60 32 92 276 5
920 120 64 184 552 5
1380 180 96 276 828 8
1840 240 128 368 1104 8
2300 300 160 460 1380 10
2760 360 192 552 1656 10

# 2 RAMRE T NaNO,y Il KNO; i 5 F 4K
(KBS THCH 460)
Table 2.  Ion numbers of NaNO; and KNOj in

mixed nitrate (total number of ions is 460).

QES Model
Na* K* N 0% size/nm

w(NaNO3) : w(KNO3)

4:6 41 51 92 276 5
5:5 49 43 92 276 5
6:4 60 32 92 276 5
9:1 84 8 92 276 5
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RAMEREL; (b) w(NaNO;) :w(KNO;) = 5:5 R4 MR L ;
(¢) w(NaNOs) :w(KNOs) = 9:1 {RAEIRER; (d) w(NaNO;):
w(KNO3) = 6:4 KFHEL; () w(NaNO;): w(KNO;s) = 6:4 5
S5H R FHER

(a) w(NaNO3): w(KNO3) = 4:6

Fig. 2. Mixed nitrate model: (a) w(NaNO;):w(KNO3) =
4:6 mixed nitrate; (b) w(NaNOj;):w(KNO;3) = 5:5 mixed
nitrate; (¢) w(NaNOj):w(KNOs) = 9:1 mixed nitrate;
(d) w(NaNO3):w(KNO;) = 6:4 solar salt; (¢) w(NaNOy):
w(KNO3) = 6:4 heterogeneous solar salts.
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Fig. 3. Radial distribution function of ions at different tem-
peratures: (a) w(K*)-w(Na®); (b) w(K*)-w(N); (¢) w(Nat)-
w(N).
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(a) n(K*)-n(Nat); (b) n(K*)-n(N); (c) n(Na®)-n(N); (d) #HILAE A

Fig. 4. Radial distribution function and interaction energy of ions at different scales: (a) n(K*)-n(Na*); (b) n(K*)-n(N); (c¢) n(Na*)-

n(N'); (d) interaction energy.
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Fig. 5. Radial distribution function and interaction energy of ions at different proportions (w(NaNOj):w(KNOj)): (a) w(K')-

w(Na®); (b) w(K*)-w(N); (c) w(Na¥)-

w(N); (d) interaction energy.
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(c) n(Na*)-n(N); (d) interaction energy.
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Fig. 7. Mean square displacement and self diffusion coeffi-
cient of solar salt with ion number of 2760: (a) Mean square

displacement; (b) self diffusion coefficient.

3 AFRE T KRR AEAR R A
Table 3. Phase transition temperature of solar
salts at different scales.

TR
460 920 1380 1840 2300 2760 5520

/K 493 493 503 518 508 492 493

e 4 ANTR] A (TR A5 TR P A A iR R A
PAGERL, SCHR [34) T2 R IR G IR ER A s o
R 496 K (w(K*)-w(Nat) = 4:6), 491 K (w(K*)-
w(Na*) = 5:5), 558 K (w(K*)-w(Na*t) = 9:1), 1
FAZE R SCHR Y 1R 22 B8 TE 5% LA . NatAl K+
PGl ts, B 2 [B]AOVE R D s B ke A=A Ak, AT
s TR Hid w(K*)-w(Nat) = 5:5 H
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TR 5 A TR Ak O A LA P A9 B9 TR 45 i TR
ok ULH R, AL AR R, I SR, XKW
B Z IR A EAE I T —oniR & R AR Ay 3t
AR, NI 196 A

F 4 NIE IR TR AR ER AR AR I R

Table 4. Phase transition temperature of mixed ni-

trates at different proportions.

w(NaNO;) : w(KNO;)
4:6 5:5 6:4 9:1

TR /K 493 488 493 548

5 MR T YAORZEEF A BH 3 A AL iR BE A
WEER. SHORSLN R R FHERAT EL, AL AR
BH kA AH AR TR 3 B g . MR LA M S, RBHER A &R
RS T B VR T i, AR EAEIBERGS, S8k
BT VERUN, IRAH B, EA TR A5 T
BB .

K5 YORLEMR AR AL IR

Table 5.  Phase transition temperature of nano-

structured solar salts.

BT
460 920
R /K 528 548

3.3 KA
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() an
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TNk 22 BRI R AL . ph 8] 8 FHT, K BAER b4
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A I AR K R A0 X 5 K FHER
BTSSR EAE BRI AR LA XK.
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BHLERR) AT, NI I RS 45 5 RE U
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a1 = a/(Em +b), (12)
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BT s By FRE5 G HE, H7 A keal /mol.
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Fig. 8. Thermal expansion coefficient and volume of solar
salts at different scales: (a) Thermal expansion coefficient;

(b) volume.
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Fig. 9. Thermal expansion coefficient and volume of solar salts at different proportions (w(Nat):w(K*)): (a) Thermal expansion

coefficient; (b) volume.
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Fig. 10. Thermal expansion coefficient and volume of solar salts at two structures: (a) Thermal expansion coefficient; (b) volume.
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Fig. 11. Thermal conductivity of solar salts at different

scales.
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Fig. 12. Thermal conductivity of mixed nitrates at different

ratios.
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Table 6. Thermal conductivity of solar salts at two
structures.
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Fig. 13. Fixed-pressure specific heat capacity of solar salts

at different scales.
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Fig. 14. Fixed-pressure specific heat capacity of mixed ni-
trate at different ratios (w(Na®):w(K*)).
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Influence of mesoporous size and structure on heat transport
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characteristics of mixed nitrate
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Abstract

Molecular dynamics method is used to simulate the influence of the mesopore size and structure on the
heat transport characteristics of the mixed nitrate. The Material Studio software is used to establish the mixed
nitrate models of different scales and two structures, and the NaNO3-KNO; models of different proportions that
reach the eutectic state. By calculating the models and sorting out the calculation results, the phase transition
of mixed nitrates on a nanometer scale is calculated and the micro-mechanism of heat transport characteristics
is analyzed. The results show that the phase transition temperature of the solar salt first increases and then
decreases with the increase of the nanopore size, and finally is consistent with the melting point on a macro
scale. The proportion of cations has a great influence on the phase transition temperature of mixed nitrate, and
the nanowire structures also change the phase transition temperature of nitrate. The bulk thermal expansion
coefficient of nitrate decreases with the increase of mesoporous size, increases with the increase of NaNOs
content, and changes with the mesoporous structure. The enhancement of the interaction between ions will
increase the thermal conductivity, but it will not have much effect on the specific heat capacity at a constant

pressure.
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