Week 12 (Chapter 11) Homework answers				For the quiz on Friday, May 1

1. chemical composition (metal ions in aluminosilicate), firing temperature and time, oxygen availability during firing, glazes

2. Gypsum = calcium sulfate dihydrate. Its formula CaSO4•2H2O means for every unit of the ionic compound, two water molecules are trapped in the crystal with secondary bonds (ion-dipole interactions). It can be heated to evaporate some of the water, making plaster of paris, CaSO4• H2O

3. Limestone = calcium carbonate, CaCO3. It is heated to make lime = calcium oxide CaO. Lime mixed with water (called slaked lime) can be spread as a plaster. Lime can also be mixed with other materials to be used as a mortar for bricks, as a component of stucco, as cement, and as a component of concrete.

4. Large projects could be built with inexpensive materials; it's easier to transport than building stones; less skill required than stonecutting; they even made waterproof structures.

5. Romans used impure sources of aluminosilicates; Portland cement may purposely contain aluminum or iron compounds.

6. tensile strength

7. lime plaster (frescos), cement, concrete, stucco

8. choose thick ceramic walls that conduct heat slowly, and/or insulation such as styrofoam, cellulose, fiberglass; choose white/reflective materials for roofs

9.  Bricks are made at a factory, then transported to building site, where they are combined with mortar and arranged by skilled bricklayers. Concrete ingredients could be transported individually and mixed on site, or combined in advance and transported in a concrete mixer. Skill is needed to create the forms that will produce the required product, but less training is needed for concrete pouring than bricklaying.

10. Reflective polymers, paints for roofs and walls; transparent insulation for windows; electrochromic glass windows that switch between transparent and sun-blocking; strong polymers for flood barriers; reflective and porous pavements; fiberglass, fiber cement, or fire-retardant-gels to reduce fire risk.

11.  Pros: light, malleable, aesthetically attractive, waterproof. Cons: conduct heat, hard to insulate.

12. They save money by using less energy and resources, produce less carbon dioxide, and provide a healthier environment for people using the buildings.

13. Horizon Village, Sage, Culver Center, Student Success Center, Student Rec Center, 
Clow renovation. Materials include local or reused stone, local brick, recyclable materials (not specified), paints with low emissions of volatile organic compounds, green roofs, reflective roofing material.

14. Pros: reduces cost of transporting waste to landfill, reduces land devoted to landfill, avoids methane escaping from landfill, replaces nonrenewable energy sources (coal- or methane-fired energy plant). 
Cons: produces CO2, other toxic gases; competes with recycling; wastes complexity; high start-up cost


