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Abstract: In order to prepare low-temperature composite phase change materials based on blast furnace slag with
good performance,based on vacuum impregnation method ,the modified blast furnace slag and graphene oxide/paraffin
composite phase change materials are used as main raw materials, and the microstructure, thermal conductivity and
latent heat of phase change of the materials are analyzed by SEM, Hot Disk and TG-DSC to find out the molding
mechanism of the materials. The results show that the degree of influence in descending order on the thermal properties
of low-temperature composite phase change materials based on blast furnace slag is the mass fraction of composite
phase change materials in modified blast furnace slag,the type of modified blast furnace slag and the mass fraction of
graphene oxide in composite phase change materials. Considering comprehensively , with acid modified water quenching
blast slag as the carrier,when the mass fraction of graphene oxide in the composite phase change materials is 4% and
the introduction amount of the composite phase change materials in the carrier is 30% ,the composite material has the
best performance. The thermal conductivity of the material is 0.59 W/(m+K) , which is about 3 times that of acid-
modified blast furnace slag or alkaline-modified blast furnace slag,and the phase change enthalpy is about 98. 82% of

that before thermal cycle,the latent heat of melting and solidification are 112. 27 and 82. 16 J/g,respectively,and the
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melting temperature and solidification temperature are 50. 12 and 55. 45 °C , respectively.

Key words: blast furnace slag; composite phase change materials; latent heat of phase change; surface features
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Table 1 Factors and levels of orthogonal experiment
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Table 2 Scheme of orthogonal experiment

G E R ;£ﬁ5
¥ ALOKBERME) B1(0) C1(10)
2* Al B2(4) €2(20)
3 Al B3(10) C3(30)
4" A2(PRTEME) Bl 2
5* A2 B2 c3
6" A2 B3 Cl
78 A3(HEPEECE) Bl C3
8" A3 B2 1
9* A3 B3 2

1.3 MBRIERZE
SR 7 B OBE (SEM,  f [ 2K E]



156 &

¥k H $47 % el

ZEISS MERLIN Compact ) M 2¢ 481k A7 8805/ 41 s
AR B s AR A AR B2 G b R R TR
Wy 7E A SR TRIETERIN 30 ~80 C . FHI#E
A 3 C/min AT, RAZEXH A
SO A Al Ay BRI A 0 5 R R e i i
RIRAR AR 2 A AR AR AR TR BE FIVE 44 SR A Hot
Disk #H BT O otk i | Ak B 0g
A AR B b s SRR AR AR B A A RS
IREEATRAE

2 AR50

2.1 RIEELERSH
S AR A A ey A e R APl R A2 525 B Y

B BTG AT & 1 B, W 1 (a) Al
s SRR T e R A B T O, M
RER MY R, B AR i) L3R L% 111
FEEERR, A B0/ A S G AR AR
TREEM L, HE1(b), (), K
AR A 820/ A1 B S A R IR B i
PEACH R P A RURE 2 1, BROE L B [Tl 4
B, HIE L) R, A AR AR A A A
BHEDETE I BT REF A4 C TR, EER
WA A 520/ 41 B RS R B v i
AR TIOUL A5 A) FP B B 2 M IR Y, 156 T G oML 45 4
KT R,

(a) PSP (b) EENEME, (o) Ml REMEEEME; () RrdEREAaTE 2 53 e R
B1 pikEsPrEierERREEEE SRR ESRIESIN

Fig.1 SEM and EDS of modified water quenched blast furnace slag and low temperature composite

phase change materials based on blast furnace slag
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Table 3 Range analysis of thermal performance test
results of low temperature composite phase
change materials based on blast furnace slag
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Table 4 Phase change latent heat value of low temperature composite phase change materials based

on blast furnace slag J/g
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Table 5 Thermal conductivity of materials used in preparation of low temperature composite phase

change materials based on blast furnace slag W/(m-K)
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Fig. 2 DSC curve of paraffin and low temperature
composite phase change materials
based on blast furnace slag
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