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ABSTRACT

A nanosized zero-valent iron coated on diatomite (nZVI-D) was synthesized
for removing of lead, arsenic, and cyanide in synthetic wastewater due to nZVI-D has
a large surface area and a high reactivity. The nZVI-D was prepared by impregnation
of diatomite with iron sulphate solution, and followed by reducing the impregnated
sample with sodium borohydride. The present of diatomite could prevent the
migration of the nZVI particles. The results showed that the spherically particles of
nZVI dispersed on the surface of diatomite with an average size of approximately 50
nm were formed. It exhibited a good mechanical strength and a chemical stability.
The nZVI-D showed an excellent performance for Pb*" removal of 100% at 1 g of
nZVI-D, initial Pb** concentration of 100 mg/L, initial pH solution of 5 and treatment
time for 20 min. In addition, the optimal condition of As’" removal was initial pH
solution of 5.89, adsorbent dosage of 0.882 g/L, initial As concentration of 325 pg/L
which 96.96% of As’* could be eliminated in 1 min. An As’" can be removal
completely in 1 min by using the amount of nZVI-D of 0.925 g/L, pH 2.6 and initial
concentration of 1,175pg/L. Finally, nZVI-D was used to remove contaminated
cyanide in wastewater. The uptake of cyanide using nZVI-D was 88.00% at 50 min
and 99.64% at 100 min. The adsorption kinetics and adsorption isotherm of Pb*",
As’", As’" and cyanide were found to follow the pseudo-second-order kinetic model
and Langmuir adsorption isotherm, respectively. It can be concluded that the removal
process was controlled by mass transfer and adsorption process which has monolayer
adsorption and chemisorptions.

Therefore, the mechanism of lead and arsenic adsorption was proposed by
using XPS data. It was suggested that there were 3 stages of adsorption, (I) heavy
metal oxide (Pb2+,As5+ and As3+) were oxidized to heavy metal foil (Pb0 and AsO) and
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precipitated on the surface of nZVI, (II) ferrous ions reacted with the heavy metal
oxide to form FeOMeOH, MeO-Fe, MeO,-Fe,03, and MeO-FeOOH species on nZVI-
D surface, and finally, (III) heavy metal ions (Pb2+,As5+ and As3+) turned to form
MeO»,-Si, MeO-Si, Me(OH),-Al, and MeO;-Al,03 on diatomite surface which Me
refered to heavy metal ions. While the treatment of cyanide used oxidation method
together with adsorption process over nZVI-D catalyst. In conclusion, nZVI-D could
be used as an efficient adsorbent for the removal of lead, arsenic, and cyanide because

of high performance, low cost and low reaction time.



