Honor Chemistry Chapter 5, section 5.3, hydrates

Solve #1 and 2.
1. Ruthenium chemistry is quite interesting, and a good starting material for such studies is RuCl3 . xH2O.  If you heat 1.056 g of the hydrated salt and find that only 0.838 g of RuCl3 remains when all of the water has been driven off, what is the value of x?  Name the hydrate and anhydrate.

2. The “alum” used in cooking is potassium aluminum sulfate hydrate, 

KAl(SO4)2 . xH2O.  To find the value of x, you heat a sample of the compound to drive off all of the water and leave only the anhydrate.  Assume you heat 4.74 g of the hydrated compound and that it loses 2.16 g of water.  What is the value of x?

What is alum?

 Have you been reading labels? 

Alum is a salt that in chemistry is a combination of an alkali metal, such as sodium, potassium, or ammonium and a trivalent metal, such as aluminum, iron, or chromium. The most common form, potassium aluminum sulfate, or potash alum, is one form that has been used in food processing. Another, sodium aluminum sulfate, is an ingredient in commercially produced baking powder. (Have you never noticed the faint metallic taste in baking powder? It comes from the alum.) 

Section 5.3 Silicates: 

In the vast majority of silicates, including silicate minerals, the Si occupies a tetrahedral environment, being surrounded by 4 oxygen centers. In these structures, the chemical bonds to silicon conform to the octet rule. These tetrahedra sometimes occur as isolated SiO44- centers, but most commonly, the tetrahedra are joined together in various ways, such as pairs (Si2O76-) and rings (Si6O1812-). Commonly the silicate anions are chains, double chains, sheets, and three-dimensional frameworks. All such species have negligible solubility in water at normal conditions.
The chemical compound silicon dioxide, also known as silica (from the Latin silex), is an oxide of silicon with the chemical formula Si

 HYPERLINK "http://en.wikipedia.org/wiki/Oxygen" 
O2. It has been known for its hardness since antiquity. Silica is most commonly found in nature as sand or quartz, as well as in the cell walls of diatoms
The 10 Most Abundant Elements in the Earth's Crust

Source: CRC Handbook of Chemistry and Physics, 77th Edition

	Element
	Abundance
percent by weight
	Abundance
parts per million by weight

	Oxygen
	46.1%
	461,000

	Silicon
	28.2%
	282,000

	Aluminum
	8.23%
	82,300

	Iron
	5.63%
	56,300

	Calcium
	4.15%
	41,500

	Sodium
	2.36%
	23,600

	Magnesium
	2.33%
	23,300

	Potassium
	2.09%
	20,900

	Titanium
	0.565%
	5,650

	Hydrogen
	0.14%
	1,400


