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Phase Diagram Prediction of the Quaternary System LiNO;-Mg(NOs),-NH,NO;-H,O
and Research of Related Phase Change Materials
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Abstract: The modified BET thermodynamic model was applied to predict phase diagram of the systems Mg(NO;),-
NH,NO;-H,0 and LiNOs-Mg(NO;),-NH,NO;-H,0 from 273 K to 320 K, in which one quaternary eutectic point (its
composition: 25.5% NH,NO;, 28.4% LiNO;, 13.8% Mg(NOs), and 32.3% H,0 ) with low melting temperature was
found. The exothermal and endothermal behavior and DSC measurement of the predicted eutectic point were
measured and the results showed that the melting temperature is 286.3 K and melting heat is 192.7 J-g™',and the

predicted material is expected to be used for the potential low temperature phase change material.

Key words: BET model; solubility; phase diagram; LiNOs-Mg(NO;),-NH,NO;-H,0; phase change material

AR ik BEAA R g — Fof i 28 ] P A SR IR BE TR
PRUHC B 2 4 A AV B2 R W A B AR A
w2 B2 ST R DD O TE AR R
P il AR T B TR A IR B I i RE AR A K )
BT AR IR BE W A DLV SR IR B A BE AR
S5 T BAT RO S | 2 T e A AR A BE A Y
S Ry, FRATTAE A 5 R BRAAE S Mg(NO),

ek H 1 .2012-02-16, s efi B 91.2012-04-06,

LiNO; NaNO; KNO, SE K R rh | FEAE AR AR
FE5 0 R 60 SCAE AT RN 5 B (W AR AR 4 R (ER
DL AR ARG TR AR AE B4 RE AR AR TR BETE 5~15 °CIE R 1)
IR AR S B R AT AR ¥R & T 30 CHY R 2
W5 T W ARG A A B BE % 7 LA 2 A 1K v 0 e B )
LR SR, SEBH L e S Ay E A bR SR A
AR R VA R B R R RO B S AT (H AR

IR A ARFLEIE G (No. 11]J2011), AT 27 e i B ZE AR 55 2, BLH 3 <863 7111l (N0.2012A A052503) Al Ak B S 1R A ek AT

IR (No. KJCX2-YW-H20) % B Wi H

“EIREER AN, E-mail . dewen_zeng@hotmail.com



1874 oMtk

- %28 &

RFERTFENS , B AR 0 — M 38 o AR 2L 5 SR R B
FEFR B A B A 38 A AR ) 24 B R A DGR 2R 1
ST AR P 2 T X I 8 A s o A A AR
HEAT S5 B0 | J2 R A - FRAH AR BE A R T 2 A AL
7

N B TE 19 BET A5 R0 A7 26 1T 10 7 5
T & BT BRI NH,NO,-LINOs-H,0 & & F1 Mg(NO;),-
LiNO-H,O & & v 43 il £ 7 3 & i B2 2 288 K
208 K 2 A7 (AR AE A kL i AH R0 B AR TR 7
LiNO;-Mg(NO;),-NH,NO,-H,0 P4 G Ak 5 o 7] G& 77 7F
IR A 72 it BE A ORL , ELAE S i Be 4RI 5, 2R AR A
& 5, M{E LiINO;-Mg(NO3),-NH,NOs-H,0 YTk %
Hh R Y AR T RRAR T HAE = JCiR R i A
REAE DR AR O RE A AT 82 R, 98l JRURHUAS | T
St BE A R} S T I Al A R b A S

A SN B TE B BET AL A XF Mg (NO3),-
NHNOs-H,0 F1 LiNO;-Mg(NO5),-NH,NO5-H,0 4 5 A
273~320 K R EI#EAT 00 | %k A1 12 v i B 5 Fr
4 o 2 B R A T AR A PE BERIFAY
1 EEFE

N FH Stocks F1Robinson & 1F A9 BET #5712
TR KR R BT e i, X AE AR G
VW, FRATTAE Ally 55035 S8 T HLBRAE (E /9 N H T
Z IR R BET BEAYILRY 1| FH IRV RO A 423k
A EAEH BRI,

a,m./(1-a)=1/cr+((1-c)lcr)a, 1)
o a, IO R K BTG B m, S R 0 ST
IRHERE | “ UM SR ¢ M, T3 5 0L 7K TG B A
LI EAE RS w FRERIK s FRFRER

a,/=(Ny= 3, Nw/N, @)

a= (Nl 2 NHEN=No EN)) D exp( ) (3)

JF i

P o, B ZITCAR R PR B o WAL i BTG

BE N, Ay i B9 SO BN o R AR R T
KB SR mol ,r, AR i 1 BET =T
BRI SR x, Tk i FET RPN EE R 438, U Ny,
A PR A )RR

N Z N

(ri =N, z:(M))(N W 2 Ni(ﬂ))

¢, J& BET oS8 AE=U-U,,U, N/KLE
i B R WERE U a0 i
My A EAE S5,

2 LiNO;-Mg(NO;),-NH,NO:-H,O
Mt R EERITE

21 ZRAERSBNHE

Mg(NO;),-H,0 £ Z 1 BET 7t S HCRH Voigt™
PEHERERE | LiINOs-H,0 1 NH,NO,-H,0 & & ¥ BET
ZIuS I IR ] Zeng FFPHN Rains S5O {1 11 5L
L 1),

T2 JOAR AR R R 7 R A R b &
(PR A 3% B AR B, XA R R MX - nHLO 1Y ¥
R ESuiw

MX - nH,0,=MX, - nH,0

BB 35 BERUH R gy o T RIEN

Ink v, 0 =Inayxqtnlng o
v ay o 23 EE MXORIZK 95 BE R — o0 S H0m
TG R RS AT R TR R B Ky o L I
W 5B e R BE R

Inkyy.,p 0 =A +B/T+ClnT (5)

LiNO:-Mg(NO;),-NH,NOs-H,0 & 5 4% [& 48 11
Ink HH T3 2,

2.2 LiNOs;-Mg(NO,),-NHNO:-H,0 & % #H B #J
itE

EEAVE R N

e A

M —In S BT

# 1 LiNO;-Mg(NO,),-NHNO+-H,0 % — it BET & S #
Table 1 Binary BET parameters of the system LiNO;-Mg(NO;),-NH,NOs-H,0O

r*

Salt

AE*% [ (kJ-mol™)

Parameter source

a b ¢ D

LiNO, 277 0.000143 -6.58 0.005 49 2]
Mg(NO3), 558 0 0 ~0.031 35 [15]
NHNO; 1.63 0 0.89 0 [16]

*r=a+b(T/K); **AE=c+d(T/K).
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Table 2 Parameters Ink of solid phases in the system LiNO;-Mg(NO;),-NH,NO;-H,O

Solid phase Ink* Temperature Source of experimental solubility
A B c range / K for the parameter fitting
LiNO;-3H,0 -148.57 1 330.0 23.92 273~301 [8]
LiNO; -25.212 -596.9 422 303~333 [8]

NH.NO; 52.449 -3 587.1 =73 278~368 [17]
Mg(NO;),-6H,0 -240.049 7 440.7 33.26 273~362 [17]
Mg(NO;),-2H,0 -5.148 -2 4415 0 328~400 [17]

*Ink=A +B(T/K)+Cln(T/K).
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