
Nuclear Chemistry 

Nuclear Chemistry- radioactive (unstable nucleus) isotope. 

Unstable Nuclei=   1.) The repulsion of the protons overcomes the strong 

force. Elements with atomic numbers greater than 83 

V                                2) The Neutron: proton ratio exceeds 1:5:1 

Reactants→ products (RIGHT) If there is more than one reactant or product 

they are separated by a “+” = “and” 

         2H20+O2→2H20 

Natural Transmutation - spontaneously emiting (giving off) alpha particle, beta 

particle, positrons to reach nuclear stability. 

3 Natural    

Transmutions 

Mass Charge Penetrating Power 

Alpha Particle 4 +2 Weak 

Beta Particle 0 -1 Moderate 

Positron 0 +1 Moderate 

Gamma Rays 0 0 Strong 

 

Law of Conservation- Energy mass and charge are conserved 

Natural Transmutations *Hint(1 Reactant)* 
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http://www.google.com/imgres?q=beta+decay+equation&hl=en&safe=active&gbv=2&biw=1280&bih=882&tbm=isch&tbnid=Ikm5mJug-Cf5VM:&imgrefurl=http://www.sparknotes.com/testprep/books/sat2/chemistry/chapter4section2.rhtml&docid=wKLK_x8yJccxqM&imgurl=http://img.sparknotes.com/content/testprep/bookimgs/sat2/chemistry/0002/chemistry14.gif&w=119&h=20&ei=SNwWT-zsEajW0QGws6mKAw&zoom=1
https://www.bing.com/images/search?view=detailV2&ccid=3StfFCKi&id=C87FCDD2F65E735F5049D1E38A214A9A8255C9BC&thid=OIP.3StfFCKinZc49M-v1mf8WwEZDe&q=position+emission&simid=608000210796217569&selectedIndex=4
http://www.google.com/imgres?q=Alpha+decay&hl=en&safe=active&biw=1280&bih=882&gbv=2&tbm=isch&tbnid=4EBCm_g0IFJ7vM:&imgrefurl=http://www.chemteam.info/Radioactivity/Alpha-Exercises-Ans.html&docid=glW5BQc0s-yOiM&imgurl=http://www.chemteam.info/Radioactivity/Alpha-Exercises1-Ans.GIF&w=248&h=192&ei=lNsWT-rpFeLy0gHEmPmLAw&zoom=1&iact=rc&dur=367&sig=107806882213169298742&page=2&tbnh=153&tbnw=198&start=20&ndsp=25&ved=1t:429,r:18,s:20&tx=86&ty=106


Artificial Transmutations *HINT (Two Reactants)*                                                                                                                

f                      

Fission- the splitting of a large nuclei by the bombardment of the nucleus with 

an accelerated neutron. Fissionable materials: U-235 (most common) and Pt-

239 

 

 

In some cases the mass of the reactants is greater than the mass of the 

products. When this occurs a portion of the mass created to energy. 𝑬 = 𝒎𝒄𝟐  

Fusion- the fusion of two small nuclei to produce a heavier nuclei.  

 

http://www.google.com/imgres?q=fission+reaction+equation&hl=en&safe=active&gbv=2&biw=1280&bih=882&tbm=isch&tbnid=A7MZiKqSBKK1CM:&imgrefurl=http://www.visionlearning.com/library/module_viewer.php?mid=59&docid=Oth6l3t2Vq1slM&imgurl=http://www.visionlearning.com/library/modules/mid59/Image/VLObject-785-021205011204.gif&w=388&h=205&ei=P-EWT5y9L8T50gGd0IyEAw&zoom=1
http://www.google.com/imgres?q=fission+of+uranium&hl=en&safe=active&gbv=2&biw=1280&bih=882&tbm=isch&tbnid=2_YoL_Fzo2KgyM:&imgrefurl=http://nuclearenergyissafe.weebly.com/the-science.html&docid=CxTw3oJsrRbVsM&imgurl=http://nuclearenergyissafe.weebly.com/uploads/7/1/4/6/7146694/7014257.jpg?1302667743&w=607&h=406&ei=q-EWT4CGEcPb0QGn6p2IAw&zoom=1
http://www.google.com/imgres?q=nuclear+fusion&hl=en&safe=active&gbv=2&biw=1280&bih=882&tbm=isch&tbnid=Fq8AOMKQPkTrQM:&imgrefurl=http://knol.google.com/k/nuclear-energy-and-nuclear-power-plants&docid=-F8uFzmU9TIb7M&imgurl=http://knol.google.com/k/-/-/oml631csgjs7/e4w1oo/fusion.jpg&w=400&h=312&ei=3-EWT6DhA5Cd0gGy253DAg&zoom=1


 

v*** *mass converted to energy 

Fusion occurs naturally on the sun because the extremely high temperature 

overcomes the repulsion of the nuclei. 
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Half Life- amount of time it takes a radioisotope to decay to one half its 

original mass. 

Half Life cannot be altered by changes in temperature or pressure. 

 

HINTS 

 Any information concerning mass should be written on the side and 

“brackets” used with HLP 

 Write the number 1 on the side when dealing with questions involving 

fractions/fraction remaining. 

 

HLP= tt/half life 
 

HLP= tt/half life      5= 62h/12.36h      1] 
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Uses of Radioisotopes 

1.) C-14: C-12- used to date living things 

 

2.) U-238:Pb-206- used to date rocks and geological 

structures 

 

3.) ** I-131- Thyroid disorders/treatment 

 

4.) Tc-99 (brain) Cu-60, Cs-137- Cancer (tumor detection 

and treatment) 

 

5.) Co-60, Cs-137- Anthrax 

 

6.) P-31p Fertilizer 

 

- Radioisotopes used in medicine should have relatively short 

half-lives so they can be quickly eliminated from the body. 


