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Study on determination method of eutectic phosphorus content in phosphogypsum
LIU Zhinian, PENG Hao, GONG Ying, LI Xiaojiang, CHEN Yu
(Wengfu (Group) Co., Ltd., Fuquan 550501, China)

Abstract: The eutectic phosphorus in phosphogypsum is an important harmful impurity. It is of great significance
to establish a detection method of eutectic phosphorus with high accuracy and good precision. The buffer
solution combined oscillation extraction method is used to determine the optimal experimental scheme for
extracting eutectic phosphorus by single factor experiment with the high detection amount of eutectic phosphorus
in simulated samples and the low detection amount of insoluble phosphorus in simulated samples as the
investigation indexes. The scheme is applied to detect actual phosphogypsum samples, and the control
experiment, standard addition experiment and particle crystal microstructure analysis are carried out. The key
findings are as follows: The optimal experimental scheme for extracting eutectic phosphorus is that 5 g sample is
added to 0.1 mol/L citric acid-ammonium citrate buffer solution with pH 5.5 and dosage of 150 mL and then
oscillates for 120 min. Under this condition, the extraction rate of eutectic phosphorus is more than 91%, and
insoluble phosphorus is not detected. The absolute difference between the two repeated test results of actual
phosphogypsum samples is < 0.05% , and the precision is good. The recovery rate is 90.9% - 97.6% , it has
high accuracy. There are a large number of irregular crystals in the raw slag of phosphogypsum. After extracting
eutectic phosphorus, only trace crystals can be seen, which proves that the extraction environment can destroy
the CaS0O,-2H,0 lattice in phosphogypsum and make the encapsulated CaHPO,-2H,0 dissolve out. This method
can be practically applied to the detection of eutectic phosphorus content in phosphogypsum.
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Table 1 Effects of different buffer solutions on the

extraction of eutectic phosphorus

IR AT w(P,05) K 5/ %

R — : " - -
TR-TERE  FER-ATEIRE AR IR
02110£0.0052 0.0244+0.0018  0.0336=0.0006
0.8213£0.0031 0618900041 0677300077
0.1497£0.004 1 0.0951+0.0043  0.0919 +0.001 4
212 ZEnE R pH XL R R R R
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Table 2 Effects of buffer solution pH on the extraction

of eutectic phosphorus %

PH Aﬁ%*ﬁHW(ons) Bﬁl—’l}lﬁzllw(f’zos) C#lﬁ:*ﬁllw(f’:()s)

35 09055+0.0009  1.3181%0.0024  0.1671+0.0019
40  0.8080+0.0072  1.1173+0.0024  0.1498 +0.0018
45  03167+0.0027  0.8253+0.0013  0.1321£0.0025
50  0.0543+0.0007  0.7110+0.0005  0.1061 +0.0039
55 0.0336+0.0006  0.6773+0.0077  0.0919 +0.0014
6.0 0.0217+0.0005  0.6080+0.0051  0.0726+0.0024
6.5 At 0.3900 £0.0012  0.0562 +0.0018
75 A 0.1704 £ 0.0007  0.0530 = 0.0018
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Table 3 Effects of buffer solution concentration on
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the extraction of eutectic phosphorus
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0.05 HA 0.560 6 + 0.009 6 0.054 5 + 0.000 9 Table 4 Effects of oscillation extraction time on
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0.5 0017900042 0.6721+0.0165 0.0552 +0.0005 o 3 FRE LR i 0 (P205)/%
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Ca; (PO JESFETEMMEA B R K, 8RS A 90 FHE 1.1797£00051  0.0580 +0.0014
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Table 5 Analysis results of eutectic phosphorus content in phosphogypsum slag (rn=10)
sl 2 (LT ([ N
1OU\{EUIW(/\HH%)(H PinT]‘)/% w(j‘tﬁ%%)([fj\ B RSDIG
1 2 3 4 5 6 7 8 9 10 P.0si1) 38/ %
0.5253 05086 0.5194 04978 05115 05223 05298 04868 05123 0.4884 0.5102 0.0430 2.9

M1 28 5 FTAN, B8 I i 2L i 0 (P.05) R
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0.4%F 1l .

PL Cas (POL)  JE A5 A7 1 X 75 5 1 A 77 T 1
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EA

L CasF (POL) s JE A5 A7 76 1 ME 15 1 08 40 5 15 o
M A T AR B B R BES, DT
MRIR BRI A P BT A 1N CasF (POL) S JE A AR HE
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CaS0,-2H,0 0.988 1 g, 1B~



*122-

&7 2B% 558 AL

2026 4
415530

BB I KBRS, TABIFE IE & 8 )7
AR A B P L e, S5k e. ke
L HawGLEEE) ¥EHR0.514 2%, B30 Cas(POL),
TE 25 B ME VS W ASE 0L 4 1 %o RS 560 0 (B AR ) 38
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Table 6 Control experimental data (n=6)

Fe2g, MERORTH, 178 50w (i) ik
0.5%, WOMBMEIIBEATEAE dhw L EBE) 12 0.5%
Fiiil, CaHPO,-2H.0 F)HL0.024 3 g, CaSO,-2H,0 FK
W1.9757 g, 1R sl E 45 R IR T,
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Table 7 Recovery rate of eutectic phosphorus in

phosphogypsum slag (n=6)

wip  VROEBUE I Ca(POOJBEHE i CaiF (PO JEASKE
T wORRED/ % FEE 0 SR % B w0 /%

P KAt b WERe ECR%
1 0.481 0 03120 0.806 4 97.6
2 0.753 5 91.2
3 0.751 0 90.9
4 0.7750 93.8
5 0.762 6 923
6 0.775 8 93.9

1 0.5253 0.494 6 0.5157
2 0.508 6 0.5389 0.500 9
3 0.5194 0.5223 0.4839
4 0.497 8 05125 0.5528
5 05115 0.5210 0.5312
6 0.5223 0.5012 05128
SEYE 0.514 27 0.515 1% 0.5112%

7 :DRSD 4 2.0%; @RSD 4 3.1%; DRSD 4 3.3%.
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Crystal microstructure of phosphogypsum particles
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