Radioactive Decay
The chart given below lists all of the decay products of uranium-238 in their order of appearance. Each radioactive element on the list gives off either alpha radiation or beta radiation -- and sometimes gamma radiation too -- thereby transforming itself into the next element on the list. When uranium ore is extracted from the earth, most of the uranium is removed from the crushed rock during the milling process, but the radioactive decay products are left in the tailings. Thus 85 percent of the radioactivity of the original ore is discarded in the mill tailings.

Depleted uranium remains radioactive for literally billions of years, and over these long periods of time it will continue to produce all of its radioactive decay products; thus depleted uranium actually becomes more radioactive as the centuries and millennia go by because these decay products accumulate. 

The horizontal bar beside the name of each decay product indicates the “half-life” of that particular substance, measured on a logarithmic scale (each half-inch to the right represents multiplication by a factor of one thousand). The half-life of a radioactive element is the time it takes for half of its atoms to decay into something else. For example, the half-life of radium-226 is 1600 years (as indicated on the chart below). Therefore, in 1600 years, one gram of radium-226 will turn into half a gram of radium-226 and half a gram of something else (the radioactive decay products of radium). After another 1600 years have elapsed, only a quarter of a gram of the original radium-226 will remain. 

Questions with Answers:

1. The scale along the top is logarithmic (each half-inch to the right means multiplication by a factor of one thousand). What does each quarter-inch represent?
Ans: Multiplication by a factor of 31.6 (the square root of 1000).

2. What is the half-life of lead-206?

Ans: It isn’t radioactive so there is no half-life.

3. In one half-life, only one-half of the radioactive element remains. In two half-lives, only one-fourth of the original radioactive element remains. How much of the original radioactive element will remain after 10 half-lives?

Ans: 1/1024 of the original will remain. In round figures, 1/1000.

4. If the half-life of radium-226 is 1600 years, how much of the radium-226 will have decayed at the end of the first year?

Ans: 0.000433 = ln(2)/1600; not 1/3200 = 0.0003125.
Radioactive Decay Chain
Source 1: http://www.ccnr.org/decay_U238.html
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Radioactive Decay

The chart given below lists all of the decay products of uranium-238 in their order of appearance. Each radioactive element on the list gives off either alpha radiation or beta radiation -- and sometimes gamma radiation too -- thereby transforming itself into the next element on the list. When uranium ore is extracted from the earth, most of the uranium is removed from the crushed rock during the milling process, but the radioactive decay products are left in the tailings. Thus 85 percent of the radioactivity of the original ore is discarded in the mill tailings.

Depleted uranium remains radioactive for literally billions of years, and over these long periods of time it will continue to produce all of its radioactive decay products; thus depleted uranium actually becomes more radioactive as the centuries and millennia go by because these decay products accumulate. 

The horizontal bar beside the name of each decay product indicates the “half-life” of that particular substance, measured on a logarithmic scale (each half-inch to the right represents multiplication by a factor of one thousand). The half-life of a radioactive element is the time it takes for half of its atoms to decay into something else. For example, the half-life of radium-226 is 1600 years (as indicated on the chart below). Therefore, in 1600 years, one gram of radium-226 will turn into half a gram of radium-226 and half a gram of something else (the radioactive decay products of radium). After another 1600 years have elapsed, only a quarter of a gram of the original radium-226 will remain. 

Questions:

1. The scale along the top is logarithmic (each half-inch to the right means multiplication by a factor of one thousand). What does each quarter-inch represent?

2. What is the half-life of lead-206?

3. In one half-life, only one-half of the radioactive element remains. In two half-lives, only one-fourth of the original radioactive element remains. How much of the original radioactive element will remain after 10 half-lives?

4. If the half-life of radium-226 is 1600 years, how much of the radium-226 will have decayed at the end of the first year?

Radioactive Decay Chain
Source 2: http://www.health.state.ny.us/nysdoh/radon/chain.htm
	Symbol
	Element
	Radiation
	Half-Life
	Decay Product

	U-238
	Uranium-238
	alpha
	4,460,000,000 years
	Th-234

	Th-234
	Thorium-234
	beta
	24.1 days
	Pa-234

	Pa-234
	Protactinium-234
	beta
	1.17 minutes
	U-234

	U-234
	Uranium-234
	alpha
	247,000 years
	Th-230

	Th-230
	Thorium-230
	alpha
	80,000 years
	Ra-226

	Ra-226
	Radium-226
	alpha
	1,602 years
	Rn-222

	Rn-222
	Radon-222
	alpha
	3.82 days
	Po-218

	Po-218
	Polonium-218
	alpha
	3.05 minutes
	Pb-214

	Pb-214
	Lead-214
	beta
	27 minutes
	Bi-214

	Bi-214
	Bismuth-214
	beta
	19.7 minutes
	Po-214

	Po-214
	Polonium-214
	alpha
	1 microsecond
	Pb-210

	Pb-210
	Lead-210
	beta
	22.3 years
	Bi-210

	Bi-210
	Bismuth-210
	beta
	5.01 days
	Po-210

	Po-210
	Polonium-210
	alpha
	138.4 days
	Pb-206

	Pb-206
	Lead-206
	none
	stable
	(none)


Radioactive Decay Chain
Source 3: http://www.atral.com/U2381.html
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