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1.  What is the purpose of cement?

To bind materials together.
2.  What three main needs drove the development of modern cement?

The need for: 

a. hydraulic renders for finishing brick buildings in wet climates.

b. hydraulic mortars for masonry construction of harbor works, etc. in contact with sea water.

c. development of strong concretes.  
3.  What are some advantages of using Portland cement over other types?


Sets relatively slowly and develops strength quickly. (answers may vary)
4.  What are the components of concrete?


Water, aggregate, and cement.
5.  What is the purpose of silica fume addition to cement?


Adds substantial strength to the mixture.
6.  What can be done to speed up the setting of cement?


Immersion in warm water.
7.  What are the top three cement producing countries?


China, India, and the United States.
8.  What are the two most important uses of cement?


Making concrete and mortar.
9.  Who first used concrete on a large scale?


Ancient Romans
10.  Who is famous for the development of "Roman cement"?  


James Parker
11.  How long did "Roman cement" require to set when made into mortar?  


5-15 minutes
12.  Why did John Smeaton need mortar that would set and develop strength quickly?

To use in the construction of a lighthouse.  He needed it to set and develop some strength in between tides.
13.  Which cement was the first to reliably contain alite?


Portland cement
14.  Why was Aspdin's cement counter-intuitive for the manufacturers of "artificial cements"?

Production required more lime, a higher kiln temperature (more fuel), and rapidly wore down millstones due to its hardness.
15.  What is the process used to produce Ordinary Portland Cement?

Heating limestone (with small quantities of other materials) in a kiln, then grinding the resulting substance (clinker) with a small amount of gypsum into a powder.
16.  What is the most common use for Ordinary Portland Cement?


Use in concrete.
17.  As slag content is increased, early strength is ______________?


reduced
18.  What is the major advantage of using fly ash cement?


It allows a lower water content, thus maintaining early strength.  
19.  What purpose does masonry cement serve?


Binding together of masonry materials.
20.  Why would a person wish to use a colored cement?


For decorative effects.
21.  Why are very finely ground cements advantageous to use when possible?

The quantity needed is significantly reduced since the increased surface area allows the same reaction to take place.  It is also up to 50% more efficient to produce.
22.  Do pozzolan-lime cements develop strength slowly or quickly?


Slowly
23.  What type of slag is effective as a cement component?


granulated
24.  Which type(s) of cement are resistant to high temperatures?


Calcium aluminate cement
25.  Why is Chinese exportation of cement on the decline?

They ask significantly higher prices for the same quality cement as other countries export for much lower prices.
26.  Name three of the environmental impacts of cement production.

Answers will vary, but may include:

· Emissions of airborne pollution in the form of dust, gases, noise and vibration

· Damage to countryside from quarrying

· Greenhouse gases produced directly through the production of carbon dioxide when calcium carbonate is heated

· Also indirectly through the use of energy, particularly if the energy is sourced from fossil fuels

· Groundwater contamination from fly ash

· Spills and leaks, especially of fly ash, which can have massive effects

27. What measures do you think we could take to minimize the impact that cement production has on the environment? Explain.

Answers will vary, but may include:
· Equipment to reduce dust emissions

· Equipment to trap and separate exhaust gases

· Re-integration of quarries into the countryside after they have been closed down by returning them to nature or re-cultivating them

· Using lime mortar, which reabsorbs the CO2 chemically released in its manufacture, and has a lower energy requirement in production

· Newly developed cement which absorb carbon dioxide from ambient air during hardening

· Using recoverable waste and by-products to replace fossil fuels, such as calcium, silica, alumina, and iron to replace clay, shale, and limestone in the kiln, or sewage sludge for the clinker.
· Keep fly ash storage sites away from rivers and aquifers
· (Students may make up their own answers – give points for creativity and thoughtfulness)
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