Feb 9, 2000
Problem Set-1

Calculate the Following Parameters for Pu-238

1) Curies/g of isotope,

2.) Curies needed to generate 1 thermal Watt,

3.) Watts/g of PuOo,

4.) Watts/cm3 of PuO,,

5) The number of kW;h generated by 1g of PuO» for
10 years,

6.) The cost for Pu-238 to generate one kW gh if the

RTG overall efficiency is5%.

T1/2=87.4years

1 MeV=1.6021 x 10-13 Joule

1 Curie= 3.7 x 1010 disintegrations/sec

Density of PuO2 = 10 g/cc

238Py in Pu = 80%



Answersto Problem Set #1

1) 1 gx 6.023 x 1023 atomg/mole

1 g 238Pu S
238 g/mole

= 253x% 1021 atoms= N0
Decays/'s in1g= ANg,

whered =1In2/T 4o

= 0.693/87.4x3.15x 10/
= 252 x10-10¢1

Decays/s = 2.53 x 1021 « 252 x 10710

= 6.38x 1011
=17.2 Ci/g of 238pu
2.) If each decay yidldsa 5.5 MeV alphaparticle (or 8.8 x 1013 J),
then, 6.38 x 1011 decay/s + 8.8 x 10°13 J/decay
or,
0.56 Watt/g of 238Pu = 1 Watt
or,
1.79 g 238Pu = 1 Waitt

or,
30.7 Curies of 238py



3) | sotopic fraction of 238Pu in Pu is 80%

Pu/PuO, =238/238+32 = 0.881

238F>u/F>uo2 =0.8x 0.881 =0.705

Wattsg PuO, =0.705 x 0.56 = 0.395

4.)

density of Pu = 19.47 g/cc

density of PuO, =10 g/cc

Watts/cc of PuO5=0.395 x 10=3.95
5)
Wh/g PuO, for 10 years =[W,/g] J exp * dt

=0395 [exp ™ dt =0395[ (exp *10Y-1)1n
snceA=7.9x 10°3 y'1
energy/gfor 10y = 0,395 « 0.07596/7.9 x 10°3
=3.798 W,y/g PuO,
=33.27 kW;h/g PuO,

6)

33.27 kWh/g PuO, « 0.05kW_h/kWih « 1gPuO,/0.705 g 238Pu
* 19 238Pu/$300 =0.00787 kW h/$

or, 127 $/kW ch per g of 238pu



