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Periodic trends atomic radius and ionic radius worksheet

Name: _________________________ Section: ______________ Student Identification:____________ Working in groups on these issues. You should try to answer questions without referencing your textbook. If you get stuck, try asking another group for help. Skills to develop Predict variation in atomic radius in the periodic table.
Describe specific reasons for this variation in a period and within a group. Predict differences in atomic radius and ion radius for the same element; predict differences in ion radius for several oxidation states of the same element. Many of the trends in the periodic table are useful tools for predicting the electronic properties and chemical
activities of various species, including transitional metal complexes. The radius of transitional metal ions in inorganic coordination compounds is of great importance in many biologically relevant coordination compounds. Enter the complete electron configuration for lithium, sodium, and potassium. Enter the full electron configuration for
beryllium, magnesium, and calcium. How do valence electron configurations change as you move from one element to another in Question 1? How do valence electron configurations change as you move from one element to another in Question 2? How are complete electron configurations different from each other for the elements of
each of the questions above? Predict the atomic radius trend for group I and group II elements of the periodic table. Compare your predictions with the values listed in Model 1 below. Model 1: Atomic radios in groups I and II of the periodic table: Atomic Radio Element (pm)1 Lithium 145 Sodium 180 Potassium 220 Rubidium 235 Cesium
260 Beryllium 105 Magnesium 150 Calcium 180 Strontium 200 Barium 215 1 Slate, J.C., J. Chem. Phys., 1964, 41, 3199. Write the complete configuration of titanium electrons and the valence electron configurations of vanadium, chromium, iron, cobalt, arsenic, and selenium. Note that the electron configuration of some atoms differs
from what can be expected. How do complete and/or valence electron configurations change as you move from one element to the next in question 6? Go from left to right in period 4 of the periodic table (or any other period), what is the general trend for the atomic radius of the elements? Consider the total number of protons and
electrons, as well as the valence shell in which electrons are added when they go from left to right through a period in your prediction. Compare your predictions with the values listed in Model 2 below. Model 2: Radios in period 4 of the periodic table: Atomic Radio Element (pm)1 Potassium 220 Calcium 180 Scandium 160 Titanium 140
Vanadium 135 Chromium 1 140 Manganes 140 Iron 140 Cobalt 135 Nickel 135 Copper 135 Zinc 135 Galio 130 Germanium 125 Arsenic 115 115 115 Bromine 115 1 Slater, J.C., J. Chem. Phys., 1964, 41, 3199. Are there any exceptions to the general trends for atomic radius that can be seen in these models? If so, suggest an
explanation for these exceptions. Critical thinking questions: In general, will an anion have a larger or smaller ion radius compared to the atomic radius of the neutral element from which it is derived? Justify your answer. Is it the same for cations? Justify your answer. Problems: Considering your answer to the previous question, use the
information provided in Model 2 to predict the ion radius for Fe2+, Fe3+, V4+, and V5+. Compare your predicted ion radios from the previous question with the values given in the literature. Sort the ions listed in question 13, as well as V2+ and V4+, in order to increase the size-to-load ratio. Discuss at least two possible effects that a size
other than the load ratio of transitional metal ions derived from the same element (e.g. Fe2+ and Fe3+) could have on properties, reactivity, or chemical behavior of compounds containing inorganic transition metal ions. References Jens-Uwe Kuhn, Santa Barbara City College Jessica Martin, Northeastern State University Learning
Objectives Defines atomic radius. Describe how the atomic changes within a period. Describe how the atomic radius changes within a group. Events attract a large number of people to them. Even an outdoor event can be filled so there's no room for more people. The capacity of the crowd depends on the amount of space in the place,
and the amount of space depends on the size of the objects that fill it. We can put more people in a space given that elephants, because elephants are bigger than people. We can put more squirrels in that same space as people for the same reason. Knowing the size of the objects we're dealing with can be important in deciding how
much space is needed. The size of atoms is important when it comes to explaining the behavior of atoms or compounds. One of the ways we can express the size of atoms is with the atomic radius. This data helps us understand why some molecules fit in and why other molecules have parts that fill up too much under certain conditions.
The size of an atom is defined by the edge of its orbital. However, orbital boundaries are diffuse and, in fact, variable under different conditions. In order to standardize the measurement of atomic radii, the distance between the nuclei of two identical atoms joined together is measured. The atomic radius is defined as half the distance
between the nuclei of identical atoms that are joined together. Figure 1. The atomic radius (r) of an atom define as half the distance (d) between two nuclei in a diatomical molecule. The atomic radia for the elements have been measured. The units for atomic radic are picometers, equal to 10-12 meters. For example, the distance between
the two hydrogen atoms in an H2 molecule is measured at 74 pm. Therefore, the atomic radius of a hydrogen atom is [latex]-frac{74}{2}-37-text-pm-[/latex]. Figure 2. Atomic radia of representative elements measured in picometers. Periodic trend The atomic radius of atoms usually decreases from left to right over a period. There are a
few small exceptions, such as that the oxygen radius is slightly greater than the nitrogen radius. Within a period, protons are added to the nucleus as electrons are added to the same main energy level. These electrons gradually approach the nucleus due to their higher positive charge. Because the force of attraction between nuclei and
electrons increases, the size of the atoms decreases. The effect decreases as one moves further to the right in a period due to electron-electron repulsions that would otherwise cause the atom size to increase. Group trend The atomic radius of atoms usually increases from top to bottom within a group. As the atomic number increases a
group, there is again an increase in the positive nuclear charge. However, there is also an increase in the number of energy levels of busy principle. Higher main energy levels consist of orbitals that are larger than orbitals of lower energy levels. The effect of the higher number of main energy levels exceeds the increase in nuclear load, so
the atomic radius increases by one group. Figure 3. Graph of the atomic radius plotted versus the atomic number. Each successive period is displayed in a different color. As the atomic number increases within a period, the atomic radius decreases. Summary The atomic radius is determined as the distance between the nuclei of two
identical atoms joined together. The atomic radius of atoms usually decreases from left to right over a period. The atomic radius of atoms usually increases from top to bottom within a group. Use the following link to answer the following questions: What influences the atomic size of an atom? What is a covalent radius? What is an ion
radio? Review Define atomic radius. What are the units for atomic radius measurement? How does the atomic radius change over a period? How does the atomic radius change from top to bottom within a group? Explain why the atomic radius of hydrogen is much smaller than the atomic radius for potassium. atomic radius: The atomic
radius is defined as half the distance between the nuclei of identical atoms that are joined together. Name: _________________________ Section: Student ID:____________ Working in groups on these issues. You should try to answer questions without referencing your textbook. If you stuck, try to ask another group for help. Skills to
develop Predict variation in atomic radius in the periodic table. Describe specific reasons for this variation in a period and within a group. Predict differences in atomic radius and ion radius for the same element; predict differences in ion radius for several oxidation states of the same element. Many of the trends in the periodic table are
useful tools for predicting the electronic properties and chemical activities of various species, including transitional metal complexes. The radius of transitional metal ions in inorganic coordination compounds is of great importance in many biologically relevant coordination compounds. Enter the complete electron configuration for lithium,
sodium, and potassium. Enter the full electron configuration for beryllium, magnesium, and calcium. How do valence electron configurations change as you move from one element to another in Question 1? How do valence electron configurations change as you move from one element to another in Question 2? How are complete electron
configurations different from each other for the elements of each of the questions above? Predict the atomic radius trend for group I and group II elements of the periodic table. Compare your predictions with the values listed in Model 1 below. Model 1: Atomic radios in groups I and II of the periodic table: Atomic Radio Element (pm)1
Lithium 145 Sodium 180 Potassium 220 Rubidium 235 Cesium 260 Beryllium 105 Magnesium 150 Calcium 180 Strontium 200 Barium 215 1 Slate, J.C., J. Chem. Phys., 1964, 41, 3199. Write the complete configuration of titanium electrons and the valence electron configurations of vanadium, chromium, iron, cobalt, arsenic, and
selenium. Note that the electron configuration of some atoms differs from what can be expected. How do complete and/or valence electron configurations change as you move from one element to the next in question 6? Go from left to right in period 4 of the periodic table (or any other period), what is the general trend for the atomic radius
of the elements? Consider the total number of protons and electrons, as well as the valence shell in which electrons are added when they go from left to right through a period in your prediction. Compare your predictions with the values listed in Model 2 below. Model 2: Atomic radios in period 4 of the periodic table: Atomic radio element
(pm)1 Potassium 220 Calcium 180 Scandium 160 Titanium 140 Vanadium 135 Chromium 140 Manganese 140 Iron 140 Cobalt 135 Nickel 135 Copper 135 Zinc 135 Galio 130 Germanium 125 Arsenic 115 Selenium 115 115 1 Slate, J.C., J. Phys., 1964, 41, 3199. Are there any exceptions to the general trends for atomic radius that can be
seen in these models? If so, suggest an explanation for these exceptions. Critical Critic Questions: In general, will an anion have a larger or smaller ion radius compared to the atomic radius of the neutral element from which it is derived? Justify your answer. Is it the same for cations? Justify your answer. Problems: Considering your
answer to the previous question, use the information provided in Model 2 to predict the ion radius for Fe2+, Fe3+, V4+, and V5+. Compare your predicted ion radios from the previous question with the values given in the literature. Sort the ions listed in question 13, as well as V2+ and V4+, in order to increase the size-to-load ratio.
Discuss at least two possible effects that a size other than the load ratio of transitional metal ions derived from the same element (e.g. Fe2+ and Fe3+) could have on properties, reactivity, or chemical behavior of compounds containing inorganic transition metal ions. Referencias Jens-Uwe Kuhn, Santa Barbara City College Jessica
Martin, Northeastern State University University
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