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Fig. 2 Variation of SO, removal efficiencies and pH values when slurry was repeatedly replaced with water during the
desulphurization process
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Fig. 3 XRD spectra of the solids in the desulfurization solution

at different reaction time during the desulfurization process
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Fig. 4 The ion chromatograms results and change of SO,* concentration in the solution at different reaction time
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Fig. 6 Effect of reaction temperature on SO, removal efficiencies with Ca;(PO,),F as absorbent.
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Fig. 9 Effects of H,PO, on desulfurization efficiency and pH of phosphorus rock slurry

)~ (5)) ., FEmMEZMAT FZ L HSO, AR, X 2k S(IV) sk B o rh i i th Sk i 8k . R
S5 Jm B T AL AR S S(V) (X (6)~2X (7)) B3 S(VI) JE 5 CaMg(CO,), ¥ fif 7 2 1 Ca [ B A=
i CaSO,-2H,0, H & CaMg(CO,), IH WAL, BlJG Cay,(PO,).F JFHAIE MR, H =40 a5 S(VI) 2 i
X B~ (14)) P, BRI, Cay(PO,),F 4 fiff ok & v A= s 19 HY AT PO, & 1l SO, M e, S EUlifin
AW REAL, BB W R, B R T R W . RN B & T 55 C HopH R
4.75~2.61 Bf, PO, X i B 5 () 30 1) V6 P e W (. POl X (4) 6 1) & A, HLSO, H B B it SO,
A AL SIV) 1) S(VI) Ak e, T B Me AR 28 o AR S Bz J= A AR 0473 LA Cay(PO,):F o 2
WAy, JFPEA —E #1Y CaSO, 2H,0.

SOy >SOxq) (@)

H,0—H" +OH" 3)

SOy + H,O-H" + HSO; 4)
HSO; «H" + S0} (5)

HSO; +0.50, 222" 4SO, (6)
SO +0.50, =M g0 %)
CaMg(CO;),(s) == CaMg(CO5),(aq) (8)
CaMg(CO3),(aq) == Ca’* + Mg** +2CO7" ©)
CO% +H* = HCO; (10)
HCO; + H" == CO,(g) + H,0O (11)
Cas(PO,);F(s) == Ca;(PO,);F(aq) (12)

Ca;(PO,);F(aq) == 5Ca’" +3PO; +F~ (13)



2928 ok L B ¥ W Fl6 &
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Abstract Wet flue gas desulfurization with phosphate rock slurry is a green and economic technology. The
pollutant SO, is absorbed and converted into sulfuric acid to decompose phosphate rock in situ, and then the
inactivated phosphate rock slurry is directly transported to the flotation section for producing phosphoric acid,
which effectively saves the amount of sulfuric acid. In addition, there is no waste water and liquid waste
discharged in the whole process. Herein, the key active components for desulfurization in phosphate rock and
their influence on desulfurization effect were established, through the desulfurization experiment with phosphate
rock and its main components.The XRD, IC and other experiments and characterization results indicated that
CaMg(CO,), preferentially reacted with sulfuric acid formed by SO, conversion. When CaMg(CO,), was
exhausted, Cay(PO,);F began to react with sulfuric acid. Significantly, compared with Cay(PO,),F, the
CaMg(CO,), showed superior desulfurization activity. The H" and PO,’", produced from the decomposition of
Cay(PO,),F, would inhibit the conversion of S(IV) towards S(VI), which was the key reason for the decrease of
desulfurization efficiency. The inhibition effect of PO,*~ on SO, removal was related to temperature and pH
value. It was most significant when the temperature was higher than 55 °C and the pH value was between 4.75
and 2.61. Our research can provide a reference for the optimization of wet flue gas desulfurization technology
for phosphate slurry.

Keywords phosphate rock slurry; desulphurization; absorption; magnesium calcium carbonate; calcium

fluorophosphate
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