Nuclear Chemistry Homework Answers (Kotz) — Chapter 23

Problems: 14, 16, 24, 28, 32, 36, 40, 46
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5 U > 5 Th+ja

5% Th —> §'Pa+’p
5i'Pa — 3/ Ac+ia
% Ac > 5'Th+"p

ZTh > PRa+la

223 219 4
35 Ra = ¢’ Rn+sa
219 215

’Rn — 3°Po+sa
@ Po > §'Pb+ia
2'Pb > §'Bi+’p
Bi > UPo+p

2P0 - BTPb+ e

B —> 5H+5n
Am =[(5 x 1.00783) + (5 x 1.00867)] — 10.01294 = 0.06956 g/mol nuclei

Ey = (Am)c® = (0.06956 x 10~ kg/mol)(3.00 x 10® m/s)* = 6.26 x 10'* J/mol nuclei (= 6.26 x 10° kJ/mol)

E . X i
£ _ 626 x 10 kJ/mol nuclei =6.26 x 10® kJ/mol nucleons
n

10 mol nucleons/mol nuclei

VB —> 5H+6n
Am = [(5 x 1.00783) + (6 x 1.00867)] — 11.00931 = 0.08186 g/mol nuclei

Ey, = (Am)c® = (0.08186 x 10~ kg/mol)(3.00 x 10° m/s)* = 7.37 x 10" J/mol nuclei (= 7.37 x 10° kJ/mol)

E . X i
b — 7.37 x 10" kJ/mol nuclei =6.70 x 10° kJ/mol nucleons
n

11 mol nucleons/mol nuclei

0 —> 8 [H+8 ¢n
Am = [(8 x 1.00783) + (8 x 1.00867)] — 15.99492 = 0.13708 g/mol nuclei

Ey = (Am)c® = (0.13708 x 10~ kg)(3.00 x 10 m/s)* = 1.23 x 10" J/mol nuclei (= 1.23 x 10'° kJ/mol)

E ) 10 3
£ _ 123 x 10 kJ/mol nuclei =7.71 x 10® kJ/mol nucleons
n

16 mol nucleons/mol nuclei

(@ BT 98+ ExXe
(b) 40.2 d/8.04 d =5 half-lives
2.4 ug x (', =0.075 pg
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t = 8.87 days

s = ('/,)* or three half-lives

(527y)x3=158y
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% = fraction of activity = 0.88
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