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	Ash wood (Fraxinus excelsior L.) was thermally modified at a temperature of 195   C for 12 hours to produce TM-Ash wood. To evaluate the impact of environmental factors on the surface condition of TM-Ash wood, a batch of 25 test samples (150 × 20 × ...
	Average seasonal values of air temperature, relative humidity, precipitation, and solar radiation
	After the exposure period, the samples were removed from the test rack for surface condition assessment and designated as TM-Ash24 (thermally modified ash wood exposed outdoors for 24 months).
	Fig. 1. Pb2+ adsorption isotherm on natural zeolite
	Fig. 1 shows the dependence of the adsorption value (a*, mg-eq/g of adsorbent) on the equilibrium concentration of Pb²+ ions in the solution (C, mg-eq/dm³). The dependence has a characteristic S-shaped shape, which indicates the initial gradual satura...
	In the initial concentration range (up to ~15 mg-eq/dm³), an almost linear increase in adsorption is observed, which indicates a high availability of free active centres on the zeolite surface. With a further increase in concentration (over 20 mg-eq/d...
	Fig. 2. Linearised Langmuir adsorption isotherm for Pb2+ on natural zeolite
	The equilibrium isotherm equation according to the Langmuir equation with a coefficient of determination of 0.9913 has the form:
	,𝑎-∗.=0.39⋅,0.02𝐶-1+0.02𝐶..     (1)
	This form of the isotherm corresponds to Langmuir-type isotherms (Fig. 2) or Freundlich (Fig. 3), which are characteristic of monomolecular adsorption on a homogeneous or weakly heterogeneous surface. The maximum value of Pb²+ adsorption reaches about...
	Fig. 3. Linearised Freundlich adsorption isotherm  for Pb2+ on natural zeolite
	Fig. 3 presents a linearisation of the adsorption equilibrium data according to the Freundlich isotherm. As can be seen from Fig. 3, the experimental results are approximated by a linear relationship with a coefficient of determination of 0.9668, whic...
	The equilibrium equation will look like this:
	,𝑎-∗.=0.01⋅,𝐶-0.8421.,         (2)
	the Langmuir equation is more reliable.
	Adsorption of Zn (II) ions from aqueous solutions by natural zeolite
	The adsorption isotherm for Zn (II) ions, constructed based on the results of experimental studies, is described by an equation of the form:
	,𝑎-∗.=0.2⋅,0.026𝐶-1+0.026𝐶.,            (3)
	where 𝑎 is the adsorption value, mg-eq/g of zeolite; 𝐶 is the equilibrium Zn (II) concentration in solution,  mg-eq/dm³.
	Equation (3) corresponds to the form of the Langmuir isotherm, which indicates the monolayer adsorption of zinc on the zeolite surface with a limited number of active centres. The obtained data indicate the saturation of adsorption centres with increa...
	Fig. 4.  Zn2+ adsorption isotherm on natural zeolite
	Therefore, according to the results obtained, natural zeolite effectively adsorbs Zn (II) ions from the aqueous environment, although to a lesser extent than Pb (II), which must be considered when using it in wastewater treatment systems for heavy met...
	The linearised adsorption isotherm of Zn2+ on natural zeolite is presented in Fig. 5.
	Fig. 5. Linearised Langmuir adsorption  isotherm for Zn2+ on natural zeolite
	The linearised form of the Freundlich isotherm was applied to model the equilibrium adsorption of Zn (II) ions by natural zeolite, and the results are shown in Fig. 6.
	Fig. 6. Linearised Freundlich adsorption  isotherm for Zn2+ on natural zeolite
	4. Conclusions
	екол
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