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IntroductionIntroductionIntroductionIntroductionIntroductionIntroductionIntroductionIntroduction

• Importance of Zn in organisms

• Zn deficiency – fertilization

• Zn adsorption

• H+ desorption – acidification?
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Material and MethodMaterial and MethodMaterial and MethodMaterial and MethodMaterial and MethodMaterial and MethodMaterial and MethodMaterial and Method

Adsorption experimentsAdsorption experiments

24 hours
0,1 g adsorbent + 50 cm 3 „initial” solution „equilibrium” solution

goethite 0    5    7.5    10    12.5   
15    20    25  mgZn⋅dm-3

determined by AAS

(213.9 nm)

The difference of Zn concentration between initial solution and equilibrium solution 

adsorbed Zn amountadsorbed Zn amount by adsorbent

The difference of H+ concentration between initial solution and equilibrium solution

(by titration with 0.02 mol⋅dm-3 NaOH) amount of desorbed Hdesorbed H ++ ionsions



Results and Discussions/1Results and Discussions/1

Table 1. Changing of Zn and HTable 1. Changing of Zn and H++ concentrationconcentration during during 
the adsorption experimentthe adsorption experiment



MaterialMaterial and Method/2and Method/2

Langmuir Langmuir adsorptionadsorption isothermisotherm

ck

ckA
Q

⋅+
⋅⋅=

1
WhereWhere QQ = the amount of adsorbed Zn (mg⋅kg-1)

cc = the equilibrium Zn concentration (mg⋅dm-3)
AA = the Langmuir adsorption maximum (mg⋅kg-1)
k k = the Langmuir energy constant (dm3⋅mg-1)
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Figure 1. Adsorption isotherm of the Zn adsorption on Figure 1. Adsorption isotherm of the Zn adsorption on 
goethite surfacegoethite surface
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Results /2Results /2

Figure 2. The quantity of desorbed HFigure 2. The quantity of desorbed H++ ions from the ions from the 
goethite surface in relation of the quantity of the goethite surface in relation of the quantity of the 

adsorbed Znadsorbed Zn
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The quantity of desorbed HThe quantity of desorbed H++ ions from the goethite surface in relation of the ions from the goethite surface in relation of the 
quantity of the adsorbed Znquantity of the adsorbed Zn
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ConclusionConclusion

• Langmuir adsorption isotherm can be successfully applied to model the 
process

• The adsorption capacity of goethite is 6589 mg Zn/kg

• The decreasing of pH leads to decreasing of Zn adsorption

(competition between Zn ions and H+ ions for site of adsorption)

•The relationship  between Zn adsorption and H+ desorption shows two 
phenomenas:

� The first is a simple H+ → Zn2+ ion-exchange (Gradient ≅ 2)

SURFACE=H2 + Zn2+ →→→→ SURFACE=Zn + 2 H+

� The exponential rising of curve may be caused by acid hydrolysis 
of unadsorbed and desorbed Zn2+.

Zn2+ + H2O →→→→ ZnOH+ + H+




