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Abstract: To explore the influence laws of different mix ratios on the physical and mechanical proper-
ties of phosphogypsum-based foamed building gypsum, in order to improve the resource utilization rate
of phosphogypsum, the experiment adopted single-factor experimental analysis and microscopic morpho-
logy detection methods to systematically study the physical and mechanical properties, thermal properties
and pore structure of phosphogypsum-based foamed building gypsum under three different mix ratios.
The microscopic morphology of phosphogypsum-based foamed building gypsum under different mix ratios
and the interaction mechanism between each component were deeply observed and analyzed using scan-
ning electron microscopy ( SEM ), revealing the intrinsic relationship between the microstructure and
macroscopic performance changes. The test results showed that the apparent density and mechanical
properties of phosphogypsum-based foamed building gypsum decreased with the increase of foaming ad-
mixture content; the optimal mix ratio was; phosphogypsum content of 60% , cement content of 20% ,

slag powder content of 10% , gypsum whisker content of 10% , retarder content of 0. 1% of the cementi-
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tious material , water-to-solid ratio of 0. 5. Correspondingly, the optimal sodium dodecyl sulfate (K12)

foaming agent content was 12. 5%, and the phosphogypsum-based foamed building gypsum prepared

with this foaming agent reached the optimal level of absolute dry strength; SEM tests indicated that gyp-

sum whiskers filled the pores between crystal connections, increasing the density of the test block, and

gypsum whiskers formed connections at the micro-fissures of the test block, preventing the generation

and expansion of micro-cracks, improving the internal pore structure of the test block, and enhancing

the comprehensive performance of phosphogypsum-based foamed building gypsum.
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Tab.1 Chemical composition analysis of phosphogypsum (unit: %)
SRR S0, Ca0 S0,  P,0; Fe,0, ALO, F K, 0 BaO MgO Na,O TiO,
WAaE 50.750 39.760 6.410 0.780 0.650 0.630 0.340 0.180 0.140 — — —

fERRER K U 2.300 56.800 22.900 — 2.700 7.300 — 0.600 —  2.700 0.300 0.300
(R 1.640 34.000 34.500 —  1.030 17.700 — — —  6.010 — —
HYEAZE  0.438  78.634 10.705 —  0.433 2.562 — 0.676 —  1.493 4.860 —
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Tab. 2 Physical and mechanical properties of phosphogypsum
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Fig. 1 Apparent density of phosphogypsum-based foamed

building gypsum with different material proportions
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Fig. 2 Absolute dry strength of phosphogypsum-based foamed building gypsum with

different material mixtures

B b 5 B AR R BT A T R
SRS B BERTRL B 8D 2 TS BOR AL AR R
A BE AL S AT A T B A I A 2 1 B R ) e
— L5k, B SR B R I 2 IBER RHAY 5 L
BEAIR, BE AL AR 5 ek Bt 2 /b, 3 FHIC & LU B B
B R R B A ) A 246 1 i B 22 R I A /)N
FERMF B RIEF] 10% 207, 775 1 4T
YUl R P 3 5 s T 05 5 2, M Y4B
i 10% )5, 75 % 2 BYRY L TP om B M4 T Btk
SREER TR 1, X BRIl i JR A A
A Beni B T Al A B AR X R e
SR, Bt AR B SN, SRR BN B B i
i URRARG, i 300 A B il CaSO, S B3R 17K
Oy At T I TS A SO, AR N 22 S AL

LT AL TR R = TR 1,

ML 1R A A (R KATE)
(GB/T 28627—2012) F3R , Bk 5 2 AT % 3
HEAFXF L AHT, 03 3 i, WL, g 2 78
15. 0% KB E AT E 3 78 12. 5% K 7B
T B4 R v A R ) R0 R
VT, 979.3 986. 5 kg/m® . 4T HU AT IR EE 4
HIM1.0,1.5 MPa, 4+ B0 K 58 B2 4351 A 2.2,
3.8 MPa, FHAREIIH 0.2 W/ (m - K), HIL,
FEFE B LT, 58 3 04 Tl i T &
2, " H M FRRETCEN

2.3 SRARY
XHE IR PRI AR &, 5 3R BUE H 2

AT B, R 2 R R B R T AT ERRZ . B3 O 3 RS G T SR g Ak

RIARLEARIHABIERRER

Tab. 3 Test indexes and results of scheme II and scheme III

G boaloRiilkz 3 V4 P/ A THiPTiR A/ EA N R WARC LY FRE
7 % (kg - m™) MPa MPa (W-+m™?-K")
2.5 1317.7 4.3 12.7 0.34
5.0 1238.2 3.7 9.9 0.29
7.5 1157.0 2.9 7.8 0.25
%2
e 10.0 1071.4 2.1 5.9 0.22
12.5 1017.1 1.4 3.6 0.21
15.0 979.3 1.0 2.2 0.20
2.5 1308.3 6.0 16.6 0.32
5.0 1213.8 4.8 12. 8 0.27
7.5 1125.6 3.4 9.7 0.23
E X
10.0 1046.9 2.1 6.4 0.21
12.5 986. 5 1.5 3.8 0.20
15.0 958. 8 1.1 2.5 0.19
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Fig. 3 Thermal conductivity and fitting curve of phosphogy-
psum-based foamed building gypsum with different

material proportions
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Fig. 4 Pore structure of phosphogypsum-based foamed building gypsum with different mix proportions
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Fig. 5 Microstructure of phosphogypsum-based foamed building gypsum with different mix proportions
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