Chemistry2720Fall 2001 Assignmen

Due: TuesdaySept.25,9:25a.m.
1. Steamcauseshotoriouslyseriousburns. What propertyof steammakestheseburnsso sesere? Supportyour
argumentwith somecalculations[5 marks]

2. The makersof a new metalalloy desireto determineits thermalproperties.In particular they would like to
know the specificheatcapacityof the solid andthe meltingtemperatureThey proceedasfollows:

e A 518.04g samplds heatedo 100.0°C andis thentransferredo aninsulatedvaterfilled calorimetemwith
a heatcapacityof 8403J/K (including the water)at aninitial temperaturef 22.04°C. The equilibrium
temperaturés 24.33°C.

e A sampleheateeyondits meltingpointandthetemperaturés measureésafunctionof time asit cools.
Theresultsareasfollows:
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Determinethe specificheatcapacityof the solid andmeltingtemperature[8 marks]

3. Variousdevicesareusedto trap,cool andcondenseteam.Oneway to condenseteamis to bubbleit through
liquid water Supposehat8g of steaminitially at115°C is bubbledinto 300g of waterinitially at20°C. All the
steamdisappearbeforereachinghe surfaceof thewater Assumingthatthevessein which this occursis well
insulatedwhatis thefinal temperaturef thewater?[8 marks]

4. The MONJU experimentahuclearreactot in Japarproduceseatat a rateof 724MW. Liquid sodiumis used
asacoolant. It flows into the reactorat a temperaturef 397°C andflows out at a temperaturef 529 C. The
specificheatcapacityof liquid sodiumin this temperatureangeis 29.26JK ~*mol~. Whatflow rateof sodium
throughthe reactoris requiredto carry away the heatproducedby the nuclearreactiongiventhe desiredinlet
andoutlettemperaturesExpressyour answetin t/h. [8 marks]

Note: A tonneis 1000kg, i.e. 1 Mg.

1Thisreactothasa very well organizedandvery informative website: ht t p: / / www. j nc. go. j p/ zmonj u/ nj web/ wel cone. ht m



