Unit 2: Chapter 4 and 25

Chapter 4:  Atomic Structure and the Periodic Table

A.  History of the Atom:

Democritus

· a teacher from Greece during the 4th century BC

· first to suggest the existence of tiny particles making up matter

· named these particles “___________”

· did not explain chemical behavior

· lacked experimental support

Dalton  (1766-1844)

· 2000 years after Democritus

· English schoolteacher

· Performed experiments to test and correct his atomic theory

· Dalton’s ____________________

· All elements are composed of tiny, indivisible particles called atoms

· Atoms of same element are identical

· Atoms combine in whole number ratios

· Atoms of one element are never changed to atoms of a different element in a chemical reaction

Thomson  (1856-1940)

· English physicist

· Discovered __________ in 1897

· Cathode ray tube

· Glowing beam formed between electrodes

· Beam traveled from the cathode (-) to the anode (+)

· Cathode rays attracted to metal plates that have a positive electrical charge and repelled by plates that carry a negative electrical charge

· Knowing that opposite charges attract and like charges repel, he proposed that a cathode ray is a stream of tiny negatively charged particles

· Production of cathode rays independent of kind of gas or type of metal used so concluded that electrons must be a part of all atoms of all elements

· By 1900, he had determined the mass of _______________ to be about 1/2000 the mass of a hydrogen atom

Millikan  (1868-1953)

· American scientist

· Determined the ratio of the charge to the mass of ___________

· Used these values to calculate an accurate value for the mass of ___________

· Reported this mass in 1916 as 1/1840 the mass of a hydrogen atom

Rutherford (1871-1937)

· University of Manchester, England

· Decided to test the theory of atomic structure

· Designed gold-foil experiment in 1911

· Directed a narrow beam of alpha particles at a very thin sheet of gold foil

· Particles should have passed easily through with only slight deflection due to the positive charge thought to be spread out in the gold atoms

· Most particles passed straight through, some bounced off the foil at very large angles and some even bounced straight back

· Based on these results, he concluded that most of the atom is empty space, with a large positive charge in the center

· He named this center the ​​​​​​​​​​​_______________.

Chadwick (1891-1974)

· English physicist

Confirmed existence of the ​​​​​​​_____________in 1932

B.  Atomic Structure:

First a reference atom was identified:___________________  

The atomic mass units; amu’s; were defined as:


*The relative mass of a proton is 1 amu, of a neutron is 1 amu, and of an electron is 1/1840 amu.  


*If an atom were the size of a large football stadium, the nucleus would be about the size of a marble in its center.

The ___________ is defined as the smallest particle of an element that retains the chemical properties of that element.  All atoms consist of two regions, the nucleus and the electron cloud.  The nucleus contains at least one positively charged _________ and usually has one or more electrically neutral ___________.  The electron cloud takes up the majority of the size of the atom and contains one or more negatively charged ___________.  

Collectively, an atom’s protons, neutrons, and electrons are called subatomic particles.


*Oppositely charged particles attract each other while like charged particles repel each other.

Z

The ________________ of an element (Z)  is the number of protons in the nucleus of each atom of that element.  Because all atoms are neutral, we know that there are the same number of electrons in an atom as there are protons.


*The identity of an atom is determined by the number of protons, not by the number of electrons or neutrons.  The number of electrons and the number of neutrons can each vary and the atom will still be of the same element.  But if the number of protons changes, then the atom becomes an atom of a different element.


The _____________is the total number of protons and neutrons in the nucleus of an atom.  Almost the entire mass of an element is due to mass of the protons and neutrons.  Chemists have arbitrarily assigned a value of 1 atomic mass unit (amu) to represent the mass of a proton or neutron.  Because these particles occur in the nucleus, they are called nucleons.


*The compositions of any atom can be represented in shorthand notation using its symbol, mass number and atomic number.

Ex:


*Atoms can also be designated by using the name of the element and it’s mass number.  
Ex :


Atoms that have the same number of protons but different numbers of neutrons are called _____________.  Because isotopes of an element have different numbers of neutrons, they also have different mass numbers.  Despite these differences, isotopes are chemically alike because they have identical numbers of protons and electrons which are responsible for chemical behavior.

Example: The element strontium has three isotopes, strontium-86, strontium-88, and strontium-90.  Given that strontium has an atomic number of 38, how many neutrons are in each of these isotopes?  

Most elements occur naturally as mixtures of isotopes.  An element’s average atomic mass is the weighted average of the atomic masses of the naturally occurring isotopes of that element. The relative abundance or percent abundance of an element’s isotope is its frequency of occurrence in nature.  


Example: Naturally occurring copper consists of 69.17% copper-63, which has an atomic mass of 62.93 amu, and 30.83% copper-65, which has an atomic mass of 64.93 amu.  The average atomic mass of copper can be calculated by multiplying the atomic mass of each isotope by its relative abundance (expressed in decimal form) and adding the results.  

Average atomic mass =   {%  x  mass of isotope} + {%  x  mass of isotope} + {etc. }
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Chapter 25: Nuclear Chemistry

A. History of the Atom

1. Becquerel

2. Curies

B. Radioactive Decay: An unstable atom emits radiation and changes into a “new” stable atom.  This contradicts Dalton’s Atomic Theory.

C. Types of Radiation:

	Type 
	Symbol
	Charge
	Penetrating Power

	
	
	
	

	
	
	
	

	
	
	
	


Note: other types of radiation exsist:

D. Why are elements radioactive?  Pg 803:  Band of Stability

1. Elements 1-20:

2. Element 20-82

3. Elements above 82:

E. Nuclear Reactions

Radioactive Substance                 Radiation + Daughter Product 

Ex:

Ex:

Ex:

F. A ___________ is the time it takes for ½ of the unstable atoms to become stable.  A list of common _____________ are provided on page 847.

1. Equation for solving ½ life problems:

A  =  A0  x  (½) t/T

Where: 

A0 is the initial amount of radioactive material.

t is the time interval.

T is the ½ life of the substance.

A is the final amount of radioactive material remaining.

Example:

G. Transmutation Reactions:  High energy particles combine with the nucleus of an atom.  Elements above atomic no. 92 are formed through this process.

H. Nuclear Fusion:  

I. Nuclear Fission:

      
1.  Nuclear Reactors:

J. Radiation Detectors

1. Geiger counter

2. Film badge

3.   Scintillation Counter 

K. Use of Radiation

1. Smoke alarms

2. Tracers

3. X-rays

4. Cancer treatment
5. Food preservation
Mass no.





Atomic no.








