        Nickel (Ni) is a chemical element, ferromagnetic metal of Group VIII of the periodic table and is markedly resistant to oxidation and corrosion. Coins made from this transition metal were minted in 235 BC in China. In 1751 A. Cronstedt was able to purify the element. 
	
	Atomic number
	-
	28
	
	
	Density
	g/mL
	8
	.9

	
	Atomic weight
	u
	58
	.7
	
	Melting point
	K
	1726
	

	
	Bonding radius
	A
	1
	.15
	
	Boiling point
	K
	3187
	

	
	Atomic radius
	A
	1
	.62
	
	Heat of vaporization
	kJ/mol
	370
	.4

	
	Ionization Potential
	V
	7
	.635
	
	Heat of fusion
	kJ/mol
	17
	.47

	
	Electronegativity
	-
	1
	.91
	
	Specific heat
	J/gK
	0
	.44

	
	The oxide is mildly basic.
	
	Crystal are face centered cubic.

	
	
Electron config. : [Ar] 3d8 4s2


Properties, occurrence, and uses. 

Nickel is silvery-white, tough, and harder than iron. Nickel is widely familiar because of its use in coinage but is more important either as the pure metal or in the form of alloys for its many domestic and industrial applications. Elemental nickel very sparingly occurs together with iron in terrestrial and meteoric deposits. The metal was isolated (1751) by a Swedish chemist and 

mineralogist, Baron Axel Fredrik Cronstedt, who prepared an impure sample from an ore containing niccolite (nickel arsenide). Earlier, an ore of this same type was called Kupfernickel after "Old Nick" and his mischievous gnomes because, though it resembled copper ore, it yielded a brittle, unfamiliar metal. Twice as abundant as copper, nickel constitutes about 0.007 percent of the Earth's crust; it is a fairly common constituent of igneous rocks, though singularly few deposits qualify in concentration, size, and accessibility for commercial interest. The most important sources are pentlandite, found with nickel-bearing pyrrhotite and chalcopyrite, and nickel-bearing laterites, such as garnierite.

        Nickel (atomic number 28) resembles iron (atomic number 26) in strength and toughness but is more like copper (atomic number 29) in resistance to oxidation and corrosion, a combination accounting for many of its applications. More than half the nickel produced is used in alloys with iron (particularly in stainless steels), and most of the rest is used in corrosion-resistant alloys with copper (including Monel) and in heat-resistant alloys with chromium. Nickel is also used in electrically resistive, magnetic, and many other kinds of alloys, such as nickel silver (with copper and zinc but no silver). The unalloyed metal is utilized to form protective coatings on other metals, especially by electroplating. Finely divided nickel is employed to catalyze the hydrogenation of unsaturated organic compounds (e.g., fats and oils).

Natural nickel consists of five stable isotopes: nickel-58 (68.27 percent), nickel-60 (26.10 percent), nickel-61 (1.13 percent), nickel-62 (3.59 percent), and nickel-64 (0.91 percent). It has a face-centred-cubic crystal structure. Nickel is ferromagnetic up to 358º C, or 676º F (its Curie point). The metal is uniquely resistant to the action of alkalies and is frequently used for 

containers for concentrated solutions of sodium hydroxide. Nickel reacts slowly with strong acids under ordinary conditions to liberate hydrogen and form Ni2+ ions.
Typical compounds of nickel in nature, in which it occurs primarily as minerals in combination with arsenic, antimony, and sulfur, are nickel(II) sulfide, NiS; nickel(III) arsenide, NiAs; nickel(III) antimonide, NiSb; nickel(III) diarsenide, NiAs2; nickel(III) thioarsenide, NiAsS; and nickel(III) thioantimonide, NiSbS. Some commercially important deposits contain the mineral garnierite, a magnesium-nickel silicate of variable composition. Also certain varieties of the iron mineral pyrrhotite contain 3 to 5 percent nickel. Elemental nickel is found alloyed with iron in many meteors, and the central regions of the Earth are believed to contain considerable 

quantities. The free metal is never found in the Earth's crust. The metallurgy of nickel is complicated in its details, many of which vary widely, according to the particular ore being processed. In general the ore is transformed to nickel(III) sulfide, Ni2S3, which is roasted in air to give nickel(II) oxide, NiO, which is then reduced with carbon to obtain the metal. Some high-purity nickel is made by the carbonyl process mentioned earlier.

Nickel is a silver-white metal with high electrical and thermal conductivity, and it can be fabricated readily by the use of standard hot and cold working methods. The metal is fairly resistant to attack by air or water at ordinary temperatures when compact and is therefore often electroplated as a protective coating. Nickel reacts only slowly with fluorine, eventually developing a protective coating of the fluoride, and therefore is used as the pure metal or in the form of alloys such as Monel metal (which contains some 60 to 70 percent nickel, 30 to 40 percent copper, and small amounts of other metals such as iron) in equipment for handling fluorine gas and corrosive fluorides. Nickel is ferromagnetic at ordinary temperatures, although not as strongly so as iron, and is less electropositive than iron but dissolves readily in dilute mineral acids.

        Typical compounds of nickel in nature, in which it occurs primarily as minerals in combination with arsenic, antimony, and sulfur, are nickel(II) sulfide, NiS; nickel(III) arsenide, NiAs; nickel(III) antimonide, NiSb; nickel(III) diarsenide, NiAs2; nickel(III) thioarsenide, NiAsS; and nickel(III) thioantimonide, NiSbS. Some commercially important deposits contain the mineral garnierite, a magnesium-nickel silicate of variable composition. Also certain varieties of the iron mineral pyrrhotite contain 3 to 5 percent nickel. Elemental nickel is found alloyed with iron in many meteors, and the central regions of the Earth are believed to contain 

considerable quantities. The free metal is never found in the Earth's crust. The metallurgy of nickel is complicated in its details, many of which vary widely, according to the particular ore being processed. In general the ore is transformed to nickel(III) sulfide, Ni2S3, which is roasted in air to give nickel(II) oxide, NiO, which is then reduced with carbon to obtain the metal. Some high-purity nickel is made by the carbonyl process mentioned earlier.

Nickel is a silver-white metal with high electrical and thermal conductivity, and it can be fabricated readily by the use of standard hot and cold working methods. The metal is fairly resistant to attack by air or water at ordinary temperatures when compact and is therefore often electroplated as a protective coating. Nickel reacts only slowly with fluorine, eventually developing a protective coating of the fluoride, and therefore is used as the pure metal or in the form of alloys such as Monel metal (which contains some 60 to 70 percent nickel, 30 to 40 percent copper, and small amounts of other metals such as iron) in equipment for handling fluorine gas and corrosive fluorides. Nickel is ferromagnetic at ordinary temperatures, although 

not as strongly so as iron, and is less electropositive than iron but dissolves readily in dilute mineral acids.
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Typical compounds of nickel in nature, in which it occurs primarily as minerals in combination with arsenic, antimony, and sulfur, are nickel(II) sulfide, NiS; nickel(III) arsenide, NiAs; nickel(III) antimonide, NiSb; nickel(III) diarsenide, NiAs2; nickel(III) thioarsenide, NiAsS; and nickel(III) thioantimonide, NiSbS. Some commercially important deposits contain the mineral garnierite, a magnesium-nickel silicate of variable composition. Also certain varieties of the iron mineral pyrrhotite contain 3 to 5 percent nickel. Elemental nickel is found alloyed with iron in many meteors, and the central regions of the Earth are believed to contain considerable quantities. The free metal is never found in the Earth's crust. The metallurgy of nickel is 

complicated in its details, many of which vary widely, according to the particular ore being processed. In general the ore is transformed to nickel(III) sulfide, Ni2S3, which is roasted in air to give nickel(II) oxide, NiO, which is then reduced with carbon to obtain the metal. Some high-purity nickel is made by the carbonyl process mentioned earlier.

Nickel is a silver-white metal with high electrical and thermal conductivity, and it can be fabricated readily by the use of standard hot and cold working methods. The metal is fairly [image: image1]resistant to attack by air or water at ordinary temperatures when compact and is therefore often electroplated as a protective coating. Nickel reacts only slowly with fluorine, eventually developing a protective coating of the fluoride, and therefore is used as the pure metal or in the form of alloys such as Monel metal (which contains some 60 to 70 percent nickel, 30 to 40 percent copper, and small amounts of other metals such as iron) in equipment for handling fluorine gas and corrosive fluorides. Nickel is ferromagnetic at ordinary temperatures, although not as strongly so as iron, and is less electropositive than iron but dissolves readily in dilute mineral acids.

These are some of the product sold by companys.

	Fe Ni Cr Mo Cu
	Alloy 825
	A494 Cu5MCuC
	UNS N08825

	Ni Cr Mo Nb
	Alloy 625
	A494 CW-6MN
	UNS N06625

	Ni Mo
	Alloy Has B2
	A494 N-7M
	UNS N10665

	Ni Cr Fe Mo W
	Alloy Has C276
	A494 CW-12MW
	UNS N10276


CARBONYL NICKEL POWDER 

  

CHEMICAL COMPOSITION 
	 
	 
	Maximum

	Brand
	Min.
Ni
	Al
	Bi
	Fe
	Si
	Cd
	Mn
	Cu
	As

	S-20, S-27, S-30
	99.7
	-
	0.0003
	0.002
	0.001
	0.0003
	0.001
	0.001
	0.001

	UT-1, UT-2, UT-3ICG, UT-3PM
	99.9
	-
	0.0001
	0.0015
	0.001
	0.0001
	0.0003
	0.0003
	0.0005

	 
	Mg
	Co
	Sn
	S
	Sb
	Pb
	C
	P
	Zn

	S-20, S-27, S-30
	0.001
	0.001
	0.0003
	0.001
	0.0003
	0.0003
	0.28
	0.001
	0.001

	UT-1, UT-2, UT-3ICG, UT-3PM
	0.0003
	0.001
	0.0001
	0.0007
	0.0002
	0.0001
	0.09
	0.0003
	0.0003


 

NICKEL CATHODES

	
	 
	Maximum

	Brand
	Min.
Ni+Co
	Al
	Bi
	Fe
	Si
	Cd
	Mn
	Cu
	As

	Í-1ó
	99.7
	-
	0.0005
	0.007
	0.0009
	-
	-
	0.007
	0.001

	Í 1
	99.97
	-
	0.0006
	0.007
	0.0009
	-
	-
	0.007
	0.001

	 
	Mg
	Co
	Sn
	S
	Sb
	Pb
	C
	P
	Zn

	Í-1ó
	-
	0.033
	0.0003
	0.0007
	0.0005
	0.0004
	0.006
	0.001
	-

	Í 1
	-
	0.034
	0.001
	0.0007
	0.001
	0.0004
	0.007
	0.001
	-


 

                        This information is the historical and The Ramu deposit, 35% owned by Nord Pacific, is a nickel-cobalt laterite deposit located 80 kilometers southwest of the coastal city of Madang in Papua New Guinea. The project has a huge resource base and the potential to be one of the world's lowest cost producers of nickel and cobalt. 
	


The global resource at Ramu is currently 143 million tonnes grading 1.01% nickel and 0.10% cobalt, calculated at a 0.5% nickel cutoff. This resource includes mineable reserves of 75.5 million tonnes grading 0.91% nickel and 0.10% cobalt. There is excellent exploration potential to increase the size of the resource and it is expected that the project's 20-year mine life will be extended substantially. The ore is free digging, has a low waste-to-ore ratio and is very uniform in grade.

The feasibility study indicates that Ramu could produce annually 33,000 tonnes of nickel metal and 3,200 tonnes of cobalt, in the form of cobalt sulfate, over its 20-year life. The cash cost 

of production is estimated to be $1.38 per pound of nickel before cobalt credit, and $.41 per pound of nickel after the cobalt credit, assuming a cobalt price of $10.00 per pound. The full cost 

of production, including amortization of capital costs, is estimated to be $.99 per pound of nickel after the cobalt credit. The initial capital cost of the project is estimated at $838 million, including approximately $200 million for infrastructure and $50 million for working capital and owners costs. 
Mining would move 4.6 million tonnes of ore per year, to feed 3.2 million tonnes of upgraded ore by slurry pipeline to the plant site. Some 1.2 million tonnes per year of limestone would be required in processing and would be sourced from deposits located adjacent to the plant. An acid plant would be constructed, to produce annually 1.2 million tonnes of sulfuric acid from imported sulfur. Tailings from the plant would be deposited safely in deep ocean canyons, offshore from the plant site. 
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