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Abstrakt

Birnessiti €shté njé¢ mineral MnO; me nano-shtresa i afté pér t€ ndérthurur filmat nanometriké
té ujit né pjesén mé t&€ madhe té tij. Ai Eshté minerali mé i bollshém i manganit né€ sipérfagen e
Tokés, 1 cili gjendet si nanogrimca me kokrriza t€ dobéta kristalore ose veshje né toké,
sedimente dhe veshje shkémbore. Me gjendjet e tij t€ ndryshueshme t€ oksidimit t€ Mn (MnlV,
MnlII dhe MnlI), vendet e lira kationike dhe popullatat kationike t€ ndérlidhura, birnessiti luan
nj€ rol ky¢ né€ katalizén, zgjidhjet e ruajtjes s€ energjis€ dhe (gjeo)kiminé mjedisore. Lidhja e
avullit té ujit atmosferik me tokén €shté njé proces ky¢ qé€ nxit disponueshmériné e ujit né
mjediset tokésore té pangopura. Megjithaté, aftésité e tij pér marrjen e ujit mund t€ ndryshohen
kur mbulohen me 1éndé organike natyrore, e cila éshté e gjithépranishme né natyré. Duke
pérdorur njé oksid mangani me shtresa hidrofilike pérfagésuese, ky studim nxjerr n€ pah
mekanizmat kryesoré pérmes té ciléve avulli 1 ujit (i) absorbohet dhe (ii) kondensohet né
sipérfaget minerale t€ veshura me Acid Humik Leonardite (LHA), njé formé pérfagésuese e

l1éndés organike natyrore.



Abstract

Birnessite is a layered MnO: nanomineral capable of intercalating nanometric films of water

throughout most of its structure. It is the most abundant manganese mineral on the Earth's

surface, found as nanoparticles with poorly crystalline grains or as coatings in soils, sediments,

and rock surfaces. With its variable Mn oxidation states (Mn**, Mn**, and Mn?*), vacant cation

sites, and interlayer cation populations, birnessite plays a key role in catalysis, energy storage

solutions, and environmental (geo)chemistry. The adsorption of atmospheric water vapor onto

soil is a crucial process driving water availability in unsaturated terrestrial environments.

However, its water uptake capabilities can be altered when coated with natural organic matter,

which is ubiquitous in nature. Using a representative hydrophilic layered manganese oxide,

this study highlights the key mechanisms by which water vapor is (i) adsorbed and (i1)

condensed on mineral surfaces coated with Leonardite Humic Acid (LHA), a representative

form of natural organic matter.






