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Abstract

Background and Objective: In this paper, the preparation of nano zeolite was carried out at different
grinding times using a dry planetary ball mill. Sodium Hexa Meta Phosphate (SHMP) was introduced
as the dispersant in the milling of natural zeolite adsorbent. In the next step, to remove and adsorb heavy
metal ions such as nickel, copper, and cadmium, the application of nano zeolite was studied in batch
mode.

Material and Methodology: In this paper, zeolite nanoparticles were produced using planetary and ball
mills. Adsorption experiments were conducted to investigate the adsorption of nickel, copper, and
cadmium using new nano zeolite adsorbent.

Findings: The effect of Sodium Hexa Meta Phosphate (SHMP) on grinding and adsorption of ion metals
by nano zeolite was investigated and results showed that the application of SHMP led to lower energy
consumption in grinding and had a positive effect on nickel and cadmium removal from aqueous
solution by nano zeolite particles.

Discussion and Conclusions: The effect of sodium hexametaphosphate on the absorption of nickel,
cadmium, and copper metals showed that this reagent had a positive effect on the absorption of nickel
and cadmium ions on nanozeolite particles, but it did not affect the absorption of copper ions. Nano-
zeolites have a larger external surface area and a shorter diffusion path length due to having nano-sized
particles, so their absorption capacity is very high.

Date Received: November 2, 2023

Keywords: Nano-zeolite, Heavy metal, Planetary ball mill, Adsorption.
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Table 1. Phyxical characterization of mineral in zeolite
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Figure 1. XRD analysis of the studied clinoptilolite sample
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. . Si
Fe,O3 A|203 TiO> SiIO; K>O MgO CaO Na,O SOs LOI A—; WS)-‘
<IYY U006 VY. 7Y YIFA «IYA YIFA YIOA Y/iZA VA 2IfY 39 M2,

o5 jphilon el o0 0sls 5Lii SEM jyglas js &8 o3l

Fogl B0 3l eSSl oilail b glacudgs; 9ad o cdalin

o0 5oz Sl L ead 0 0gl5T 1,3 pizan 5 b S0 ol 5o

Sl ¥ee Sl 2855 g g yegli Fee Y-

°~>5-\7‘~° )o

D?‘““LSA sualive ).u

Sl alosay 00 4 Colgiisil slaaiges SEM gl

U"‘ S as )5.|a.:LQ.® Sl 00 00l ULM.J ) JS.‘A o ‘5‘0)@

i Hisle) bads) adgl o wad g0 cnnliv b Ko

ol 00l hasd (005l )50l 5 (55, sladSis 4 (s

microstructure measurement 13l s 5l eolial b




0|)MS‘MO|)AU

1FY oo <& AYA o kol ey ) buxo ‘53319,&7 9 ,o,lc Yy

IAccV  Spot Magn  Det WD F————{ 600 nm

M 200KV 1.7 30000x SE 123

(61 0l sl L onid alo 5 sl aigai I SEM jyguai -¥ S

Figure 2. SEM image of sample comminuted with planetary mill.
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Figure 3. The effect of sodium hexametaphosohate on the absorption of Ni?*, initial concentration: 100 mg/I,
temperature: 20 °C, volume: 100 ml, adsorbent amount: 1 g, time: 30 minutes.
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Figure 4. The effect of sodium hexametaphosphate on the absorption of Cd?*, initial concentration: 100 mg/l,

temperature: 20°C, volume: 100 ml, adsorbent amount: 1 g, time: 30 minutes
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Figure 5. The effect of sodium hexametaphosphate on the absorption of Cu?*, initial concentration: 100 mg/l,
temperature: 20 °C, volume: 100 ml, adsorbent amount: 1 g, time: 30 minute.
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