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Fig. 2 XPS spectra of alkali slag and alkali slag-nZVI
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Fig. 3. XRD patterns of alkali slag and alkali slag-nZVI
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Fig. 5 Removal efficiency of N and P by alkali slag-nZVI at different mass ratios of alkali slag and Fe*"
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Fig. 6 Removal efficiency of TN and TP by alkali slag-nZVI at different temperatures and interval times
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Table 2 Parameters of Langmuir and Freundlich equations for TN and TP removal by alkali slag-nZVI

N, ~ Langmuirf 7l Freundlichf& !
[k =t
K On R? K, Un R
N 0.050 12,469 0.902 0.714 0.094 0.853

TP 0.082 4.808 0.850 0.313 0.108 0.795
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Table 3  Adsorption kinetic parameters of pseudo-first-order and pseudo-second-order equations

j ) WE— B 2R WE— S R
eE/ L7 izt Qoo
9. K, R 4 K, R
TN 2.034 3.363 0.497 0.811 7.194 0.006 0.763
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Table 4 Thermodynamics parameters of TN and TP

AG/(kJ-mol ™)

BYYIERE  AH /(KJ'mol ™) AS/(J-(K-mol) ™) R
283 K 288 K 293 K 298 K 303K
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Abstract Given that blast-furnace alkali-activated slag is a kind of material with high adsorption performance
and nano-zero-valent iron (nZVI) alone has limitations in wastewater treatment, six types of blast furnace alkali
slag loaded with nZVI (alkali slag-nZVI) material with different mass ratios were prepared by liquid phase
reduction method: And the removal efficiency of nitrogen and phosphorus in wastewater was studied under the
conditions of five different dosages, different interval time and reaction temperatures. Results indicated that the
best mass ratio of alkali slag -nZVI was 4:1 and the most effective dosage was 1 g. The removal rates of TN and
TP increased with the rising of temperature, and both rates could reach over 65% at 25 °C and the reaction time
of 1.5 h. Through analyzing the adsorption kinetics, adsorption isotherm and adsorption thermodynamics of
alkali slag-nZVI, it proved that the adsorption process of nitrogen and phosphorus by alkali slag-nZVI is a
spontaneous process of entropy increase and heat absorption, and its adsorption kinetics fitted the pseudo-first-
order equation.

Keywords slag-nZVI; adsorption isotherms; adsorption kinetics; thermodynamics
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