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Tab. 1 Recipe of organic phase change pellets

Sample m(PA)/g m(EG)/g m(SEBS)/g PVA coating

PA-88 88 8 x

PA-93 93 3 x
PVA@PA-88 88 8 vV
PVA@PA-93 93 3 Vv
PVA@PA-95 95 1 Vv
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Fig. 1 Schematic drawing for the preparation of water- resistant
phase- change phosphogypsum blocks with low dissolution
of phosphate and fluoride ions
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Fig. 2 Shape stability test of phase change pellets, before (a-e) and after (f-j) phase change
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Fig. 3 Compressive strength of PGBs with different (a) water addition ratios and (b) PAA addition ratios

Tab. 2 Thermodynamic parameters of samples with different mass ratios of PA, EG and SEBS

Thermal conductivity

m(PA): m(EG): m(SEBS) Melting point/°C Freezing point/°C AH/(J-g") W -m K
100:0:0 39.1 26.3 211.5 0.15
93:0:3 352 253 207.3 0.23
88:4:8 35.5 21.0 197.4 0.71
91:4:5 36.1 26.1 206.6 0.72
93:4:3 353 25.6 208.1 0.82
95:4:1 36.3 26.4 209.8 0.83

0.71~0.83 W/(m-K). HIH] W, &A 35 FLER L5 1 |
%%‘%&'WEE@ EG W Bt PA J& , AT DL iy AH A2 BRORL I
Pk F A AR ERORL 6% B8 5 R M Tab.2 1]
JD,EGﬂI SEBS 0 A X HAH AR i B2 52 50 s AN [R]
Fict LY FH AR BRORL S (B CAHD B8 PA 75 5 38 0 384 K #F
it PVA@PA-93 1] AH } 208.1 J/g, I8 {H w& /N T
PVA@PA-95,{H j& PVA@PA-93 J IR B s PR 4, IRk
1% PVA@PA-93 S AHAZ BRI T+l £ AH S i) o

2.2 PAA,H,O 5 HPG ttf5I%F PGB 32 FE HI 520

U1 Fig.3(a) T 7~ » 7 H,O $ 0 bL ik 7 Bl Y

PGB [ JE 458 & & /e 3 J5 FE 35, 4 O i b
922:100 I}, PGB J 4 58 B ik 31 % 51 15.3 MPa. iX
A& T HO #n Ee i A i, 35 4> HPG R & 2B K
oI 3% B A 5 BE 5 H.O $500m EE i 36 K, 7K 1k
NGB T N T8 A s 24 HoO B I B 4k 4 19 Ok, Horp
WK KBS 5 I B R A7 T W) e, 76 77 4 i



Fig. 4 SEM images of (a) PGB and (b) PGB-PAA; (c) structural formula of PAA
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PAA; structural formula of VAE(f), OSI(g) and PU(h)
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Fig. 11 Schematic diagram of simulated solar illumination test (a); DSC of PA (32 °C) and PA (41 °C)(b); curve of block and
room temperature change in the simulation of solar illumination test (c): PCB-32; (d): PCB-41)
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2.5 HETHIRITEF IR MR

NI PCB & T B A IR MRS , B A A AH AR IR
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Preparation and Application of Water-Resistant Phase-Change Phosphogypsum
Blocks with Low Dissolution of Phosphate and Fluoride Ions

Fangyuan Sun', Changlin Zhou'?, Yunzhi Tan’, Yang Liu', Jie Yang’
(1.College of Materials and Chemical Engineering, China Three Gorges University, Yichang 443002, China;,
2. Hubei Three Gorges Laboratory, Yichang 443002, China, 3. College of Civil Engineering and Architecture,
China Three Gorges University, Yichang 443002, China)

ABSTRACT: Using phosphogypsum (PG) as raw material to produce building blocks is one of the primary
methods to gradually solve the problem of large-scale stockpiling of PG. By combining phase change materials
with phosphogypsum blocks (PGB), energy- saving building blocks with phase change materials could be
produced, offering an effective temperature regulation system for passive ultra-low energy buildings. However,
PGB suffers from poor water resistance, and the dissolution of PO,” and F poses environmental concerns,
significantly limiting its application. Firstly, the preparation of high enthalpy shape stable organic phase change
pellets was studied. Then, using phase change pellets, PG, and polyacrylic acid (PAA) as raw materials, PGBs with
phase change materials were prepared. Finally, different polymers were used to coat the blocks to improve the
water resistance of PGB. The results reveal that when the mass ratio of paraffin wax, expanded graphite, and
styrene- ethylene- butadiene- styrene copolymer is optimized at 93:4:3, shape-stable phase change pellets with an
enthalpy value of 208.1 J/g and a thermal conductivity of 0.8 W/(m - K) could be obtained. Moreover, when the
mass ratio of PAA, H,O, and PG is set at 2.5:22:100, the compressive strength of PGB could reach a remarkable
level of 16.5 MPa. Notably, the polyurethane- coated PGB exhibits a significantly reduced dissolution
concentration of PO,” below 0.01 mg/L and F at 0.04 mg/L. Under simulated solar illumination conditions, PCB-
32 and PCB-41 containing phase change pellets demonstrate indoor ambient temperatures lower than PGB by
4.9 °C and 4.3 °C, respectively. This study provides a new path for the large-scale utilization of PG in building
materials.

Keywords: phosphogypsum; phosphate; fluoride ions; water resistance; phase change material



