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Sulfidization of natural zeolite implies surface modification process aimed

at creating a sulfur-rich surface, thereby enhancing the zeolite's selectivity

towards Hg(II). Sulfidization of natural zeolite clinoptilolite from the

Zatokop deposit, Vranjska Banja, Serbia was carried out with 1 mol/L

Na2S at 25°C. Chemical analysis, zeta potential, specific surface area,

XRPD, SEM-EDS, FTIR, TG-DTG were used for detailed comparative

mineralogical and physico-chemical characterization of natural (NZ) and

sulfidized zeolite (SZ).

Chemical analysis showed the NZ was successfully sulfidized, containing

2.7 times more sulfur than the non-sulfidized sample. Sulfidization increased

net negative charge due to sulfide-based active groups and partial

desilication, confirmed by XRPD. A slight decrease in specific surface area

and significant increase in basicity of SZ were observed. Sulfur mainly

deposited as Fe-sulfides and, to a lesser extent, CaS, confirmed by SEM-

EDS, TG-DTG, and FTIR. Sorption experiments showed a 2.3 times

increase in maximum Hg(II) sorption capacity, justifying sulfidization.

 Element quantity, mmol/g  

Sample Na K Ca Mg Al Si O Fe Ti S Si/Al 

NZ 0.503 0.238 0.713 0.134 2.630 11.077 27.80 0.244 0.021 0.100 4.21 

SZ 1.368 0.198 0.749 0.097 2.595 10.575 27.350 0.292 0.021 0.270 4.08 
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SEM images of NZ and SZ
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Z - clinoptilolite

Q - quartz

F - feldspar

C - clay
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TG/DTG for NZ and SZFTIR spectra of NZ and SZZeta potential of NZ and SZ

XRPD pattern of NZ and SZ

Sample 
Total acid sites 

meq/g 

Total basic sites 

meq/g 

Specific surface area 

m2/g 

 

NZ 46.3 30.0 19.447  

SZ 27.5 82.5 19.189  

 


