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Properties

Cobalt (chemical symbol, Co) is a d-block transition metal, bluish-white. It appears in the first long period of the Periodic Table between iron and nickel. Cobalt shares many chemical and physical properties with these two elements. Naturally occurring Co consists of a single stable isotope: 59 Co, whereas 60 Co is an artificial isotope that is an important γ-ray source. Cobalt has two main oxidation states (2+ and 3+). The common oxidation state for simple compounds is Co 2+ . Depending upon geometry and environment, Co ionic radii vary between 56 pm and 90 pm. Cobalt is a transitional, compatible and siderophile (chalcophile and lithophile in the Earth's crust) element, has a high melting point of 1495°C and is ferromagnetic. Cobalt has an electronegativity of 1.88 on the Pauling scale and displays a first ionization potential of 7.88 eV. More details can be found in [START_REF] Blackman | Cobalt: Inorganic & Coordination Chemistry, Encyclopedia of Inorganic Chemistry[END_REF], Raveau and Seihk (2012) and [START_REF] Haynes | CRC Handbook of Chemistry and Physics[END_REF]. As a result, an accurate understanding of Co bioavailability, toxicity and transport in terrestrial aquatic environments will only be achieved when thermodynamics can be reconciled with reaction kinetics. High and frequent Co exposures can affect nervous system and cause an axonopathy [START_REF] Flora | Chapter 22 -Metals[END_REF]. Chronic inhalational intake of cobalt dust can lead to diffuse-inflammatory reactions of the bronchial mucosa and chronic respiratory tract disorders (Banza et al. 2009;[START_REF] Cheyns | Pathways of human exposure to cobalt in Katanga, a mining area of the D.R. Congo[END_REF]. In large doses, some Co forms are carcinogenic. Some plant species, also called metallophytes, have adapted to natural and contaminated Co-rich soils [START_REF] Faucon | Revisiting copper and cobalt concentrations in supposed hyperaccumulators from SC Africa: Influence of washing and metal concentrations in soil[END_REF]). Among these metallophytes, some are able to hyperaccumulate Co in plant shoots (>300 ppm, without toxicity symptoms and growth inhibition). 
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Complexation.

  Cobalt has been utilized by the society since the Bronze Age, mainly to impart a rich blue color to glass and ceramics. It name derives from the German word Kobald (goblin or evil spirit) and Greek word cobalos (mine), because Co minerals fooled miners with their bright colors. However, it was only Element Data isolated as a pure metal by Swedish chemist Brandt in 1735. Demand for Co remained subdued until the turn of the 20 th century and the development of cobalt-chromium alloys. Indeed, the demand for Co increased considerably after the Second World War, driven by the use of high-purity Co in jet engines and gas turbines.

  Cobalt chemistry is dominated by the Co(II) oxidation state in the aqueous phase of terrestrial environments primarily due to the extremely low solubility of Co(III). There is no universal agreement on the importance of Co(II) complexation in the solution phase of terrestrial environments and, furthermore, on the nature of the major binding inorganic and organic ligands. The kinetics of Co(II) complexation to, and dissociation from, natural organic complexing ligands are such that the speciation of Co is likely to significantly diverge from estimates based on thermodynamic equilibrium calculations.

  priority list of environmental risk elements. A better understanding of Co biogeochemical behavior may support to assess the risk to the environment and to human health, and to assist in developing new remediation tools.

  Cobalt demand has further accelerated in the past thirty years.
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. Although Co does not get a ton of press, it's a pretty important metal in this day and age. The artificial radionuclide

60 

Co is widely used in cancer treatment, as a tracer, and for radiotherapy.

Geochemical Behavior

Cobalt is often associated with Ni, Ag, Pb, Cu and Fe-Mn ores, from which it is most frequently obtained as by-product
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. The main known ore deposits are found in Katanga (Democratic Republic of Congo) whereas some recent discoveries evidenced that central Pacific Ocean may have Co-rich deposits (i.e., manganese nodules and Co-rich ferromanganese crusts) at relatively shallow depths. Almost 50% of the world's cobalt supply in 2014 was mined in the Democratic Republic of Congo.