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Hg" Removal from Simulated Flue Gas with Modified VTS and Fly Ash as Adsorbents
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Abstract: As solid wastes, vanadium titanium steel slag ( VTS) and fly ash (FA) contain transition metal oxides, such as Fe, V and Ti,
which can promote the adsorption of Hg’. To improve the ability of VTS to adsorb Hg’ and modify FA to resist sulfur, the methods of
steam activation and FeCl, impregnation were applied to modify FA/VTS and FA/CaO. A fixed bed was used to analyze the impacts by
different modification methods under different conditions, such as reaction temperature, SO, and HCI concentrations, on Hg® adsorption.
The results showed that the adsorption efficiency of FA/VTS modified by steam activation on Hg” showed limited improvement. The
adsorption efficiency of FA/VTS modified by FeCl, impregnation improved significantly. When the temperature was lower than 200 C , the
adsorption efficiency reached 93% after 20 min adsorption. The adsorption capability was 0. 42 mg/g after 10 h adsorption. For FA/CaO
adsorbent by FeCl, impregnation, the adsorption efficiency increased first, then decreased, reaching 74% after 20 min adsorption at 120
°C. SO, inhibited the adsorption of Hg". Comparing the two modified adsorbents, the sulfur resistant properties of FA/VTS were improved
greater than those of FA/CaO. FA/VTS had a sulfur resistant potential to absorb Hg" at low temperatures; it might be associated with the
high content of Ti in VTS. HCI in flue gas could promote the absorbtion of Hg”. The Hg” absorbtion efficiency of FA/VTS modified by
FeCl, impregnation was higher than 90% after 2 h adsorption, when 30 mg/m’ HCl was added to the flue. FA/VTS modified by FeCl,

impregnation has the potential in practice to achieve sulfur resistance and Hg’ adsorption at a low temperature.
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Table 1 Chemical compositions of the materials

% 551

w/%

Ca0 Si0, Fe,0, AL O, MgO MnO Ti0, V,04 KL C A
FA 3.27 49.59 6.45 31.64 0.65 — 1.49 — 2.15 4.76
VTS 38.91" 13.16 23.4 1.12 3.16 1.56 15.26 0.45 0.12 2.86

1) Ho w(iiEE CaO) N 1.47% .
FA 2355 CaO VTS L 2: 1 (S, TR RA
5] J5 45 W (59 FA/CaO il FA/VTS. ¥ FA/CaO .

FA/VTS 78 #7596 4k 30 min, 100 C F 45 1 h B4
ZEIRTE LWL B 7). >R H FeCly - 6H,0 2t FA/CaO Al
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Table 2 Porous structure parameters of the adsorbents

% B 551 BET H & i #/(m?/g) L AR /om
FA/Ca0 2.42 15.59
FA/Ca0-3% 75 4.37 7. 64
FA/CaO-FeCl, 2.19 9.81
FA/VTS 2.33 18.18
FA/VTS-7£ 4 2.81 8.25
FA/ VTS-FeCl, 2.12 11.24
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Fig. I Schematic of testing facility
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Fig. 2 The Hg’ removal efficiency of adsorbents

before and after steam activation
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Fig. 3 Effect of temperature on Hg’ adsorption

efficiency with adsorbents modified by FeCl,
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Fig. 4 Effect of SO, on Hg’ adsorption efficiency

with adsorbents modified by FeCl,
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Fig. 5 Effect of HC] on Hg" adsorption
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