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Study on aluminum ammonium sulfate dodecahydrate composite
phase change material and its properties

FAN Zhansheng, LU Yuanwei, WANG Yuanyuan, LI Zhengyang, ZHAO Tian, WU Yuting

(MOE Key Laboratory of Enhanced Heat Transfer and Energy Conservation, Beijing University of Technology, Beijing 100124, China)

Abstract: In order to solve the problems of high supercooling degree, low thermal conductivity and poor cycle
stability of single hydrated salt phase change material, ammonium aluminum sulfate dodecahydrate was used as
phase change material, Al,O3 and xanthan gum were used as additives to modify ammonium aluminum sulfate
dodecahydrate by melt blending, and a new composite phase change material was prepared by using porous
adsorption method to composite modified expanded graphite and modified ammonium aluminum sulfate
dodecahydrate. The thermophysical properties, supercooling degree, cycle stability and material compatibility were
analyzed. The results show that, the melting point, latent heat and thermal conductivity of the composite phase
change material were 93.23 “C, 235.40 kJ/kg and 4.086 W/(m K), respectively. After 50 cycles, the supercooling
degree was stable at 24 °C, and after 300 cycles, the latent heat only decreased by 5.9%, with good stability. The
316L stainless steel and composite phase change materials have good compatibility, and can be used as packaging
container materials. The composite phase change material has good performance and great application potential in
building heating.

Key words: composite phase change material; ammonium aluminum sulfate dodecahydrate; thermophysical
property; compatibility; stability
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Tab.1 The experimental materials

MR R 2 R
+ KRR (NH4AI(SO4)2 42H,0) M4l (AR) KEAE RS AFA R A A

#E (XG) USP % FiEE TR R R A F
AR T (Al20s) 4lRF 99.9%, offl, SEKAY, KifE 30 nm i TR A PR A F)
kA2 (& PRAR K 300 1% JEHL RO A IR A

fihzid (TX-100) Sy Hral (AR) g MAE R TR A

TFo/K 2.8 (CHaCH20H)
FifisE: (HNO3)
Rtk (HCD
AEENRE - (316L)
FHIRE R

R

sriral (AR)
Wy 1.5 mol/L
W EE A 1.5 mol/L
R~} 40 mm>25 mm>2 mm; 2 ¥ 2,70 g/cm3
R~} 40 mm>25 mm>2 mm; 25 ¥ 8.70 g/cmd
JR<F 40 mm>25 mm>2 mm; % HF 7.98 glem?®
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Tab.2 The experimental instruments
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Fig.1 The step cooling experimental device
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Fig.2 Heat flux density curves of the phase change materials
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Tab.3 Average specific heat value of the phase
change materials
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Fig.5 Step cooling curves of the phase change materials

RIEA(L), I KBRER R A FETE 48.0 C
ftie MeAh, BT RARH otz AN B d iR A K
LU, G R EE MRS . Bk,
S GBS SIERE N 670 C, ERELE
26.0 CZiti. WEFLR I ALOs 4K ki1 BA BRI EL
FAAURIA = (PR VA 1, & T 5] A= A% 7102,
TR+ ZoKBBREE e i AR K FE . ALOs I 6
7 S o R 231 5 - KR RR R I T R A
SRV AR, $Em T SRR T BB T Ry O
ghae, I HARBMR TR B, BRIK T Bt B
RE, %N 2 A R N, (675 -+ KRR e
(It FE S o A LER W 6 FiT

] F- K Bt
O ik R i 32 1M
= L B

LT

KGR
BB 2R

@ A LR K Ifi fu i @NH,” @ Al" ©SO/

& 6 RizHIE

Fig.6 The nucleation mechanism

http://rifd.cbpt.cnki.net

2.3 EINFRE TSR R

Bl 7 NEEMARMEIEER 50 K04 L.
M 7 oLV, 50 AEH R, A MR 2
mlR ERRETE 70 CAE A, IR BELRFRIE 24 C, A

% |
H RIF TG FEE 1
100 G o
—— fE A 1R
90 —— fiiIRSIR
*— fE FR 10K
80} § —v— i FR20iK
—o— JHIR501K
o 70f
= 60
50k
40+
30k
1 L 1 J
0 1000 2000 3000 4000

1Al /s

7 EEHETHRAEIR 50 XBIS L Lk
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Fig.10 Surface morphology of three samples corroded in the composite phase change materials for 600 h
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