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		Empty crucible, g		Crucible  + oxide, g		tare (weight of crucible), g		Crucible  + Mg, g		Mg, g		oxide, g		Ratio,  gMg:gO

		9.049		10.041		-9.049		9.092		0.043		0.992

		9.049		10.041		-9.049		9.092		0.043		0.992

		10.613		11.151		-10.613		11.001		0.388		0.538

		11.175		11.780		-11.175		11.619		0.444		0.605

		11.175		11.780		-11.175		11.619		0.444		0.605

		11.823		12.342		-11.823		12.231		0.408		0.519

		11.971		12.645		-11.971		12.412		0.441		0.674

		12.293		13.150		-12.293		12.853		0.560		0.857

		12.314		13.000		-12.314		12.895		0.581		0.686

		12.699		13.334		-12.699		13.192		0.493		0.635

		12.699		13.334		-12.699		13.192		0.493		0.635

		12.832		13.423		-12.832		13.215		0.383		0.591

		12.887		13.524		-12.887		13.375		0.488		0.637

		12.887		13.524		-12.887		13.375		0.488		0.637

		12.887		13.524		-12.887		13.375		0.488		0.637

		13.001		13.651		-13.001		13.411		0.410		0.65

		13.001		13.651		-13.001		13.411		0.410		0.65

		13.031		13.666		-13.031		13.461		0.430		0.635

		13.125		13.750		-13.125		13.625		0.500		0.625

		13.125		13.423		-13.125		13.625		0.500		0.298

		13.156		13.752		-13.156		13.523		0.367		0.596

		13.156		13.752		-13.156		13.523		0.367		0.596

		13.239		17.411		-13.239		17.208		3.969		4.172

		13.239		17.411		-13.239		17.208		3.969		4.172

		13.450		14.113		-13.450		13.850		0.400		0.663

		13.450		14.113		-13.450		13.850		0.400		0.663

		15.500		16.100		-15.500		15.930		0.430		0.6

		15.553		16.102		-15.553		15.935		0.382		0.549

		15.650		16.031		-15.650		15.954		0.304		0.381

		17.940		18.548		-17.940		18.389		0.449		0.608

		24.780		25.970		-24.780		25.150		0.370		1.19

		13.2499677419		14.1302258065		-13.2499677419		13.8900322581		0.6400645161		0.8802580645
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Activities of Metals

ome metals are more reactive than others. By comparing how dif-

ferent metals react with the same ions in aqueous solutions, an
activity series for the tested metals can be developed. The activity
series will reflect the relative reactivity of the tested metals. It can be
used to predict whether reactions will occur.

Problem Objectives " Materials

Which is the most reactive » Observe chemical reactions. . 1.0M Zn{NO;}, Al wire
metal tested? Which is the « Sequence the activities of 1.0M AINO3); Mg ribbon
least reactive metal tested? some metals. 1.0M Cu{NO;), Zn metal strips (4)
Can this information be used - » Predict if reactions will . - 1.0M Mg(NO3), emery cloth or fine!
to predict whether reactions occur between certain pipettes (4) sandpaper
will occur? substances. ; wire cutters 24-well microscale
Cu wire reaction plate

Safety Precautions

ﬂ E @ m E * Always wear safety goggles and a Iab apron.

* Use caution when, using sharp and coarse equipment.

Pre-Lab Procedure

1. Read the entire CHEMLAB. 1. Use a pipette to fill each of the four wells in col-

2. Make notes about procedures and safety precau- umn 1 of the re.action plate with 2 mL of 1.0M
tions fo use in the laboratory. AI(NO;); solution.

3. Prepare your data table. . Repeat the procedure in step 1 to fill the four well
' in column 2 with 2 mL of 1.0M Mg(NO,), solutio

Reactions Between Solutions and Metals . Repeat the procedure in step 1 to fill the four wells§

AI(NO;); | Mg(NO3), | Zn(NO,), | Cu(NO,), in column 3 with 2 mL of 1.0 Zn(NOy), solution:§

. Repeat the procedure in step 1 to fill the four well‘s_;g
in column 4 with 2 mL of 1.0M Cu(NO;), solutio

. With the emery paper or sandpaper, polish 10 cm§
Zn of aluminum wire until it is shiny. Use wire cut
ters to cut the aluminum wire into four 2.5-cm
pieces. Place a piece of the aluminum wire in
each row A well that contains solution.

Al

Mg

Cu

4. Form a hypothesis about what reactions will occur. , )
. Repeat the procedure in step 5 using 10 cm of

magnesium ribbon. Place a piece of the Mg ribb

. What gas is produced when magnesium and in each row B well that contains solution,
hydrochloric acid react? Write the chemical equa-

tion for the reaction.

. What are the independent and dependent variables?

. Use the emery paper or sandpaper to polish smal
strips of zinc metal. Place a piece of Zn metal in-

. Why is it important to clean the magnesium rib- each row C well that contains solution.
bon? How might not polishing a piece of metal
affect the reaction involving that metal?

300 Chapter 10 Chemical Reactions
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. What gas is produced when magnesium and in each row B well that contains solution,
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Chemical Reactions







		Chemical reaction

		Process by which atoms of one or more substances are rearranged to form different substances

		General Rule’s to determine if a reaction has taken place:

		Temperature change (gain or loss)

		Color change

		Odor

		Formation of a gas

		Formation of a percipitate









		Chemical reactions can be written in two forms:

		WORD EQUATION

		Hydrogen gas reacts with oxygen gas to produce liquid water 





		CHEMICAL EQUATIONS

		Use chemical symbols and chemical formulas to describe a reaction

		          H2(g)  +  O2(g)    H2O(l)





           







		       CH4(g)  +  2O2(g)    2H2O(l)  + CO2(g)

		             REACTANTS SIDE            PRODUCTS SIDE

		Symbols of the atoms in the compounds

		Subscripts to tell how many atoms of each element are in each compound

		Coefficients to tell the number of each of the compounds used or produced in the reaction

		+ on reactant side means: reacts with

		+ on product side: in addition to

		  yields, produces, forms

		(s) solid        (l)  liquid        (g) gas

		(aq) aqueous (dissolved in water) 

		(cr) crystalline       (t) tincture (dissolved in alcohol)





		









		Skeletal Equation

		A chemical equation that simply shows the substances involved in a reaction without conserving the Law of Conservation of Matter

		Balanced Chemical Equation

		A chemical equation that shows the substances involved in a reaction while conserving the Law of Conservation of Matter













Steps for Balancing an Equation

		1. Write the skeletal equation

		2. Count the atoms of each element in the reactants

		3. Count the atoms of each element in the products

		4. Change coefficients to make number of atoms of each element equal on both sides (never change subscripts of compounds)

		5. Write coefficients in lowest whole number ratios

		6. Check your work









		             H2  +  O2    H2O









		         C3H8  +  O2    CO2  +  H2O









Classifying Chemical Reactions

		Synthesis Reaction

		A reaction that has two or more substances forming ONLY ONE new substance

		Remember: a substance can be an element or compound

		General form:

		A  +  B   C









Classifying Chemical Reactions

		Synthesis Reaction

		A reaction that has two or more substances forming ONLY ONE new substance

		Remember: a substance can be an element or compound

		General form:

		A  +  B   C

		Example:  H2 + O2  H2O









		Decomposition (Analysis)

		ONE reactant decomposes (breaks down) into two or more new substances

		General form:

		A   B  +  C

		Example:

		CaCO3    CaO  + CO2









		Single Displacement (replacement)

		One single element on the reactant side changes places with the same charge ion in a compound in the reactants to form a new product compound and one different single element

		General form:

		A  +  BC    B  + AC  

		A  +  BC    C  + BA

		Examples:

		Li + NaOH    Na  +  LiOH

		F2 + 2NaCl    Cl2  + 2NaF









		Double Displacement (replacement)

		Positive and negative ions from two reactants exchange places and from two different compounds

		General form:

		AB  +  CD    AD  +  CB

		Example:

		NaCl  + AgNO3    NaNO3  +  AgCl









		Combustion

		A substance containing C and H  or C,H,O reacts with O2 to always form CO2 and H2O

		General from:

		CnHn + O2    CO2  +  H2O

		CnHnOn + O2    CO2  +  H2O



		Example:

		CH4 + 2O2    CO2  +  2H2O

		C6H12O6 + 6O2    6CO2  +  6H2O









		Not all reactions as written take place

		Single and double displacement reactions can be determined by using charts

		Reactivity series for single

		Solubility for double
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