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Acidos, bases e ions em solu¢éo aquosa

Reducgédo e oxidacao

Quimica inorgéanica em meios ndo aquosos

Metodologias sintéticas em quimica inorganica
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Grupo 15

Grupo 16

Grupos 17

Grupo 18

Conteddo
Unidade T P To
1.Acidos, bases e ions em solugdo aquosa 6h Oh 6h
1.Acidos inorganicos, balanco de energia em solugdes acidas, tendéncias em
uma série de oxiacidos, coordenacéo de cations por agua, formacéo de
polioxocompostos,
oxidos e hidréxidos anféteros, solubilidade de sais inogéanicos, efeito do ion
comum, constante de estabilidade de complexos, fatores que afetam a
estabilidade de complexos, acidez de lewis nos grupos, reacdes de acidos e
bases de Lewis,
solventes acidos e basicos.
2.Reducéo e oxidacao 6h Oh 6h
1.Introducéo aos processos de oxirreducéo, potencial de reducédo e sua

relacdo com energia livre e constante de equilibrio de reacao, série
eletroguimica, efeito da formacao de complexos ou precipita¢céo no potencial
de reducéo, desproporcionamento e comproporcionamento, Diagrama de
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potenciais: Frost-Ebsworth, Ellingham, Latimer e Pourbaix.

3.Quimicainorganica em meios ndo aguosos 4h Oh 4h
1.Permissividade relativa, acidos e bases em solventes ndo aquosos, amdnia
liquida, fluoreto de hidrogénio liquido, acido sulfdrico, acido fluorossulfénico,
superacidos, trifluoreto de bromo, tetréxido de dinitrogénio, liquidos ibnicos e
fluidos supercriticos.

4.Metodologias sintéticas em quimica inorgénica 8h Oh 8h
1.Reacdes sélido-vapor: formacéo de filmes, deposicéo fisica de vapor,

deposicao quimica de vapor; reacdes sélido-liquido: Regra de Ostwald e
modelo de cristalizacao de LaMer, rea¢des de precipitacéo, solidificacao
convencional, processo sol-gel, técnicas solvotermal, hidrotermal e
ionotermal, sintese eletroquimica; reagfes solido-solido: método ceramico,
sintese por combustao, microondas, sintese eletroquimica; sintese de
nanomateriais: top-down e bottom-up; Bottom-up: precipitacéo, hidrotermal,
assistidas por micelas, sol gel, método poliol.

5.Hidrogénio 4h Oh 4h
1.0s ions hidrogénio e hidreto, isétopos, di-hidrogénio, hidretos moleculares,
salinos e metélicos e ligagdo de hidrogénio.

6.Grupo 1 4h Oh 4h
1.0corréncia, extracao e aplicacdes, propriedades fisicas, estado metélico,
haletos,
oxidos e hidroxidos, sais de oxiacidos (carbonato e hidrogenocarbonato),
guimica das solugfes aquosas (solubilidade e hidratagédo) e complexos
macrociclicos, quimica de coordenacdo ndo aquosa, compostos
organometalicos.

7.Grupo 2 4h Oh 4h
1.0corréncia, extracao e aplicacdes, propriedades fisicas, reatividade de
metais, haletos, 6xidos e hidroxidos, carbetos, quimica das solucdes
aguosas (solubilidade e hidratacéo), complexos com O e N doadores,
guimica organometalica e rela¢des diagonais.

8.Grupo 13 4h Oh 4h
1.0corréncia, extracdo e aplicacdes, propriedades fisicas, reatividade ,
hidretos, haletos, 6xidos e hidroxidos, 6xiacidos e seus sais, compostos
contendo nitrogénio, boretos metélicos, aglomerados de boranos e
carboboranos compostos organometalicos.

9.Grupo 14 4h Oh 4h
1.0corréncia, extracad e aplicacéo, propriedades fisicas, reatividade dos
elementos, hidretos, carbetos e silicetos, ions de Zintl, haletos, 6xidos e
hidroxidos, oxiacidos e silicatos, siloxanos (silicone), aluminossilicatos,
sulfetos, nitretos, quimica de solucdo aquosa.
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10.Grupo 15 4h Oh 4h
1.0corréncia, extracao e aplicacéo, propriedades fisicas, ligacbes, reatividade
dos metais, hidretos, nitretos, fosfetos e arsenetos, haletos e oxi-haletos,
oxidos e oxiacidos, fosfazenos, sulfetos e selenetos, quimica das solugdo
aquosa, compostos organometalicos.
11.Grupo 16 4h Oh 4h
1.0corréncia, extracad e aplicacao, propriedades fisicas, ligacdes, reatividade
dos metais, hidretos, sulfetos e polissulfetos metalicos, selenetos e teluretos,
haletos e oxialetos, 6xidos e oxiacidos, compostos com nitrogénio, quimica
das soluc¢des aquosas, nitretos, fosfetos e arsenetos, haletos e oxi-haletos,
oxidos e oxiacidos, fosfazenos, sulfetos e selenetos, quimica das solugdo
aquosa.
12.Grupos 17 4h Oh 4h
1.0corréncia, extracad e aplicacao, propriedades fisicas, ligacdes, reatividade
dos elementos, haletos de hidrogénio, compostos inter-halogénios, cations
poli-halogénios,
anion poli-haletos, 6xidos e oxiacidos e quimica das solu¢éo aquosa.
13.Grupo 18 4h Oh 4h
1.0corréncia, extracao e aplicacao, propriedades fisicas e compostos de Kr,
Xe e Rn.
Total | 60h | Oh 60h

Tedrica (T); Prética (P); Total (To);
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Content

Hydrogen

Group 1

Group 2

Group 3

Group 14

Group 15

Group 16

Acids, bases and ions in agueous solution
Reduction and oxidation

Inorganic chemistry in non-aqueous media
Synthetic methodologies in inorganic chemistry
Group 17

Group 18

Course program

Unit T

To

1.Acids, bases and ions in aqueous solution 6h
1.Inorganic acids, energy balance in acidic solutions, trends in a series of
oxyacids, coordination of cations by water, formation of polyoxocompounds,
amphoteric oxides and hydroxides, solubility of inorganic salts, effect of the
common ion, stability constant of complexes, factors that affect the stability
of complexes, Lewis acidity in groups, reactions of Lewis acids and bases,
acidic and basic solvents.

Oh

6h

2.Reduction and oxidation 6h
1.Introduction to redox processes, reduction potential and its relationship with
free energy and reaction equilibrium constant, electrochemical series, effect
of complex formation or precipitation on reduction potential,
disproportionation and coproportionation, Potential diagram: Frost-Ebsworth,
Ellingham , Latimer and Pourbaix.

Oh

6h
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3.Inorganic chemistry in non-aqueous media
1.Relative permittivity, acids and bases in non-aqueous solvents, liquid
ammonia, liquid hydrogen fluoride, sulfuric acid, fluorosulfonic acid,
superacids, bromine trifluoride, dinitrogen tetroxide, ionic liquids and
supercritical fluids.

4h

Oh

4h

4.Synthetic methodologies in inorganic chemistry
1.Solid-vapor reactions: film formation, physical vapor deposition, chemical

vapor deposition; solid-liquid reactions: Ostwald rule and LaMer
crystallization model, precipitation reactions, conventional solidification, sol-
gel process, solvothermal, hydrothermal and ionothermal techniques,
electrochemical synthesis; solid-solid reactions: ceramic method, combustion
synthesis, microwaves, electrochemical synthesis; synthesis of
nanomaterials: top-down and bottom-up; Bottom-up: precipitation,
hydrothermal, micelle-assisted, sol gel, polyol method.

8h

Oh

8h

5.Hydrogen
1.Hydrogen and hydride ions, isotopes, dihydrogen, molecular, salt and metal
hydrides and hydrogen bonding.

4h

Oh

4h

6.Group 1
1.Occurrence, extraction and applications, physical properties, metallic state,
halides,
oxides and hydroxides, oxyacid salts (carbonate and hydrogen carbonate),
chemistry of aqueous solutions (solubility and hydration) and macrocyclic
complexes, non-agqueous coordination chemistry, organometallic
compounds.

4h

Oh

4h

7.Group 2
1.Occurrence, extraction and applications, physical properties, reactivity of
metals, halides, oxides and hydroxides, carbides, chemistry of aqueous
solutions (solubility and hydration), complexes with O and N donors,
organometallic chemistry and diagonal relationships.

4h

Oh

4h

8.Group 3
1.Occurrence, extraction and applications, physical properties, reactivity,
hydrides, halides, oxides and hydroxides, oxyacids and their salts, nitrogen-
containing compounds, metallic borides, borane clusters and carboboranes,
organometallic compounds.

4h

Oh

4h

9.Group 14
1.Occurrence, extraction and application, physical properties, reactivity of the
elements, hydrides, carbides and silicides, Zintl ions, halides, oxides and
hydroxides, oxyacids and silicates, siloxanes (silicone), aluminosilicates,
sulfides, nitrides, aqueous solution chemistry.

4h

Oh

4h

10.Group 15
1.Occurrence, extraction and application, physical properties, bonds, reactivity
of metals, hydrides, nitrides, phosphides and arsenides, halides and oxy-
halides, oxides and oxyacids, phosphazenes, sulfides and selenides,
chemistry of aqueous solutions, organometallic compounds.

4h

Oh

4h

11.Group 16
1.Occurrence, extraction and application, physical properties, bonds, reactivity
of metals, hydrides, metallic sulfides and polysulfides, selenides and
tellurides, halides and oxyhalides, oxides and oxyacids, compounds with
nitrogen, chemistry of aqueous solutions, nitrides, phosphides and

4h

Oh

4h
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arsenides, halides and oxyhalides, oxides and oxyacids, phosphazenes,
sulfides and selenides, aqueous solution chemistry.

12.Group 17 4h Oh 4h
1.Occurrence, extraction and application, physical properties, bonds, reactivity
of the elements, hydrogen halides, interhalogen compounds, polyhalogen
cations,
anion polyhalides, oxides and oxyacids and aqueous solution chemistry.
13.Group 18 4h Oh 4h
1.Occurrence, extraction and application, physical properties and compounds
of Kr, Xe and Rn.
Total [ 60h | Oh 60h

Theoretical (T); Practical (P); Total (To);
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Press. 2011. ISBN: 978-1-4398-1762-9
Rao, C.NR; Biswas, K. Essentials of Inorganic Materials Synthesis. Wiley, 2015. ISBN 0
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