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A study of carbon dioxide sequestration by phosphogypsum carbonation

HE Si-qi', SUN Hong-juan'?, PENG Tong-jiang"? and ZHOU Guo-biao'
(1. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education, Southwest University of Science and
Technology, Mianyang 621010, China; 2. Institute of Mineral Materials & Application, Southwest University of Science and Tech-
nology, Mianyang 621010, China)

Abstract: Based on the idea of “treatment of waste by waste”, the authors studied the reaction temperature,
time span, liquid-solid ratio and nitrogen-sulfur ratio of carbon dioxide fixation by phosphogypsum carbonation,
which affect the rate of conversion of phosphogypsum by wet carbonation treatment. The mineral phases and mi-
cro appearance in phosphogypsum and the product were analyzed by XRD and SEM-EDS. The results show that
gypsum in phosphogypsum is wholly transformed into calcite, a little anhydrite is transformed into calcite be-
cause of its low solubility, and quartz is inert in the reaction. Under the optimum technological conditions, the
conversion of phosphogypsum takes place under the conditions of temperature 65C, time of reaction 60 min,
liquid-solid ratio 3.0, and nitrogen-sulfur ratio 2.25, with the best value being 95.24% . The result is of some
practical significance for conversion of phosphogypsum into fixed carbon and reducing discharge as well as further
resource utilization of phosphogypsum.
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Table 1 Chemical compositions of phosphogypsum
sample Ca-P

Si0, ALO; Fe,0; CaO0 NayO K0 SOy

5.15 3.16 0.68 24.33 0.05 0.17 58.98 7.18
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Fig. 1 XRD patterns of phosphogypsum sample Ca-P

40t

351

30}

251

20

RS/ %

10}

05+

100

0.0 raruraf R M "
1000

0.1 1 10
Fifz/um

2 Ca-P
Fig. 2 Particle size distribution of phosphogypsum
sample Ca-P
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Table 2 Test scheme of carbonation
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Fig. 7 XRD patterns of the product Ca-C Ca SO
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Fig. 8 SEM morphology of phosphogypsum sample Ca-P1 and the product Ca-C
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Table 3 Energy spectrum analysis of point a and point b

C o) Al Si P S Ca
wg % 14.18 40.36 0.31 0.65 — 24.58 19.92
ap % 23.60 50.44 0.23 0.46 —  15.33 9.94
— % 14.03 52.23 0.50 0.41 0.12 3.76 28.96
> op % 22.01 61.48 0.35 0.27  0.07 2.21 3.6
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