31 3 Vol.31 No.3
2010 3 ENVIRONMENTAL SCIENCE Mar. 2010

SO; -

310027
803" . Na,$
S0%° Na, S 807~

Mn®*  SO:~ 1.0 mmol/L Mn®" S03- 2.0 0. 65

mmol/ L min SO;” 60 min Mn** 0. 169 Mn**
pH 6.50 ~8.50  Na,S
pH  8.50 Na,S 240.0 mg/L Mn®* Zn** Ni** Cd** 91.0% 88.1% 85.5%
>99.9% . Mn*" . Na,$  Mn®" 1.0 mmol/L 5.0 x 10 *mmol/L
S0%” 64.6%  0.23 mmol/ L- min . Na,$
3.8% ~5.1%. Mn** Na,S S03~
X701.3 A 0250-3301 2010 03-0591-07

Inhibition of Sulfite Oxidation Catalyzed by Heavy Metals in Dual Alkali Flue

Gas Desulfurization Slurry
YU Jie GUAN Bao-hong LIU Wen-xia HU Da-qing WU Zhong-biao

Department of Environmental Engineering Zhejiang University Hangzhou 310027 China

Abstract Heavy metals accumulated in slurry of dual alkali flue gas desulfurization FGD present a significant catalysis to SO3
oxidation resulting in a waste of effective components for desulfurization. Na,S was adopted to precipitate heavy metal ions in FGD
slurry  and the oxidation rate of SO;~ was obtained under different concentrations of heavy metal ions to reveal the inhibition effect of
Na,S on SO; " oxidation catalyzed by heavy metal ions. Mn®* showed a remarkable catalysis to SO;~ oxidation as the initial oxidation
rate of SO~ was tripled to 0. 65 mmol/ L+ min by adding 1.0 mmol/L. Mn®" into the slurry. SO;” was catalytically oxidized rapidly

2+

with the reaction order 0. 169 of Mn®* within first 60 minutes so it is of great importance to control the concentration of Mn® " to inhibit
SO:~ oxidation. At initial pH value of 6.50-8.50 Na,S removed heavy metal ions effectively from FGD slurry. Higher pH value
favored the removal of heavy metal ions. The removal efficiencies of Mn®*  Zn** Ni** and Cd’** were 91.0% 88.1% 85.5% and
above 99. 9% respectively under the conditions of initial pH value 8. 50 and Na,S dosage 240. 0 mg/L. Mn’" could be used as an
indicator for the concentration of the heavy metal ions in the slurry. As the Mn®" concentration decreased from 1.0 mmol/L to 5.0 x
10 *mmol/L by adding Na,S the initial oxidation rate of SOﬁ_ decreased by 64.6% to 0.23 mmol/ L- min . The desulfurization
efficiencies increase 3. 8% -5. 1% by adding Na,S in a pilot scale setup. It comes to conclusion that heavy metal ions precipitation by
adding Na,S with an indicator of Mn®* to inhibit catalytic oxidation of SO; ™ is feasible to reduce the consumption of desulfurizer in FGD
slurry.
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1 Na252037 Table 1  Concentration of chief ions in FGD slurry/mmol- L'
As** 1.3x107° ~13.4 x10 7°|| Ph** <0.5x107°
SO;~ Cd®*  0.9x107° ~17.8 x10 *|| Mn** 0.45 ~3.64
Na,S crt <1.9x107? Ca** 25.0~74.9
S Cu** 1.6 x1073 Mg®* 20.6 ~41.1
S0; Ni?* 1.7x1073 ~85.2x10 3| SO;~ 10.2 ~30.6
SO;~ Mn’* Zn?* 1.5x107° ~76.5x107%| CI- >28.2
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: B DX-80
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1 L CaSoO, 2.1 Mn’" S0;~
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Effect of Na, S on heavy metal ions removal from FGD slurry at initial pH 6. 50
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S*” + H,0 == HS + OH"
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M>* +20H  ——=M OH , s 9 120.0 mg/L 3 pH 3
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Table 3 Solubility product of metallic sulfide 18-25°C
pH Ksl‘ KSP
pH 7.10 As, Sy 2.1x10°% PbS 1.3x10°%
Hs™ —_—— Cds 8.0x10°7 ZnS 1.1x107%
2 P s Cus 6.3 %107 NiS 3.0 %102
~8.50 H,S Mn$S 1.4x107"
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2.2.2 Mn’"
pH 3
MnS
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SOif Cl~ Mn?*
44.2% . Mn®"*
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Table 4 Relationship between Na, S dosage and the equilibrium concentration of heavy metal ions in FGD slurry
Na, S /mg: Lt Cyrp2 + /mmol- Lt Czn2 + /mmol- Lt cyp2 + /mmol- Lt Ceq2 + /mmol- Lt
260 1.16 <7.65x10"* 7.50 x107* <4.45x107*
360 0.16 <7.65x10* 5.96 x107° <4.45x107*
470 0.02 <7.65x10* 5.11x107* <4.45x107*
Na,S 260 mg/L 470 mg/L 502~
Mn** 1. 16 mmol/L 0.02 mmol/L Ni** 5 pH
-3 _4
7.50 x 10 ~" mmol/L 5.11 x 10 "" mmol/L 8. 50 Na,S Mn2* 1.0
Zn®'  Cd” 10~ mmol/L. )
! ‘ e mmol/L SO~ 0.65
Na,S , ,
M2t mmol/ L- min . Na,S Mn** SO;”
Mn®* Na,S Na,S
720.0 mg/L  Mn** 5.0 x 10 *mmol/L
2.3 Na,S S0;~ S0;~ 0.23 mmol/ L min
Na,S Na,S 64.6% . 60 min
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