HONORS CHEMISTRY : INTRODUCTION TO CHEM/ICAL REACT/IONS DATE:

Learning Activities: SWBAT...
...identify the visual cues of a chemical change.
...explain the basics of chemical reactions and symbols.

WHAT IS A CHEMICAL REACTION?

WHAT ARE THE VISUAL INDICATIONS THAT A CHEMICAL CHANGE HAS OCCURRED?

NOTE: ONLY A CHEM/ICAL ANALYS/IS CAN DETERM/INE [F A CHEM/CAL CHANGE ACTUALLY TOOK PLACE!

[=!

Many physical changes can be misleading. Some examples:

CHENICAL EQUATION: [=]
ex) 2 Hz(g) + O2(g) — 2 H,0(g) ROYAL REACTION EXAMPLES
REACT ANTS:
PRODUCTS:
KEY IDEA:

. Atoms cannot be created nor destroyed in a chemical change.
.. All atoms present before a reaction must still be there afterwards (though rearranged).

“BALANCING THE EQUAT/ION’:

- Many reactants and products will have symbols after them that have no effect on balancing an equation.

- These symbols simply provide us with more information as to what is actually happening.

(s)= (cr) = (=
(9) = (aq) =
T= | =

- The arrow between the reactants and products is called the ‘yield’ arrow.
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- Information might be placed around the yield sign to tell you about the reaction conditions...

—> = —Ab or ety o
_ 2.0 atm
_> - -
o Pd
M, = —» =
==
REVIEW & REFLECTION

I"Il Y[“.I KNUW--- "Lavoisier developed a bolance that could
weigh to 0.0005q so that he could accurately measure changes
w moss that hoppened during s experiments. ln 774 Lavoisier
heated charcoal with a wumber of metal oxides w sealed
contoners ond veported thot the fotal mass of the contawer
was the some before ond affer heating, but that when the

contawers weve opemeo\ a’w vushed out under pressure...

From expev'\w\evﬁrs such as these Lavoisier bego«vx o deve\op two
new theories. He developed the ‘\'\neovy of conservation of mass
- Yhat the mass of the reactants and products of a veoction 1s

q\ways the same (n other words matter s never \ost or ga'w\ed\.

He also begav\ o ‘\'vy outa comp\e‘\'e\y new way of exp\q'm'mg combustion.

A meeting with Joseph Priestley helped Lavoisier on his way. Priestley described fo Lavoisier a
combustion experiment which produced "deP\n\og"\s‘\"\cq‘\'ed aw". This gove Lavoisier wspwation for his
own vesearch - although unfortunately he also tried to take cred it for Priestley’s own discoveries.
Lavoisier realized that what Priestley wos describng as two different Kwds of aw woas veally one Kwnd
of air contaning two or more dffevent substances. By a sevies of careful experiments Lavoisier showed
that aw was ond'ua\\y made vp of several different components. From awr he solated the goses we wow
call oxygen, nitrogen and cavrbon dioxide, and showed that carbon dioxde could be produced by burning
charcool w aw. He found the proportion of oxygen W the aw, and showed that oxygen wos removed
from the o during the process of burning. As a result of this worK, he developed the \'\neovy That when
substances burn w aiv Hney combine with oxygen from the aw and form an oxide (a compound contonng
oxygen). He recognized that respiration w living things, the rusting of wown and burning weve all forms of
the same type of reaction. His \deas were backed up with large amounts of experimental evidence
wcluding detoiled observations and accurate measurements." ~ www.timelnescience.ovg

“Behold the turtle; he makes progress only when he sticks his head out.” ~ James Bryan Conant
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HONORS CHEMISTRY: How TO BALANCE AN EQuAT/ON DATE:

Objectives: SWBAT...
. . . review superscripts, subscripts and coefficients in chemical formulas.
. .. properly balance chemical equations.

REVIEW OF NLIMBERS INVOLVED IN CHENICAL FORMULAS:

SUPERSCR/IPT:
SWBSCRIPT:
COEFFICIENT:

ex.) 5CgH1206 How many of each element? C= H= O=

HOW TO BALANCE EQUATIONS:
Balanced equation has same number of each type of atom in the reactants and the products.
ex.) Try to balance this: H,+ 0O, — H>O

IT /S MOSTLY TRIAL AND ERROR (IT TAKES T/IME, PAT/IENCE AND PRACTICE!D. HERE ARE A FEW T/PS.
1.

~ . |
(What are the diatomic elements? ) E "=
~ A DIFFERENT TAKE
(a.k.a. ).
4.
Balawnce these... CeH1206+ Oy — CO, + H,O

CoH, + 0o, — CO, + H,O
CaSi, + SbCl; — Si+ Sb+ CaCl,
P4 + KC|O3 — KC| + P205

"The greatest thing in the world is to know how to be one's own self.” ~ Montaigne
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HONORS CHEMISTRY : DRIVING FORCES AND AQUEOUS BAS/ICS DATE:

Learning Activities: SWBAT...
...identify the basic driving forces of a chemical reaction.
...define basic aqueous terminology.
JUST BECAUSE YOU CAN WRITE A BALANCED EQUAT/ION FOR A REACT/ON, DOES NOT MEAN IT W/LL ACTUALLY

OCCUR! MOST REACT/IONS OCCUR DUE TO SOME ‘DRIVING FORCE.

WHAT IS A DRIVING FORCE?

Without getting too deeply into the ‘why’ (beyond what is already understood about stability), there are some

common ‘driving forces’ beginning chemists can be aware of:

If any of these things happen, then the reaction is likely to go to completion. Keep an eye out for them!

SOME AGLEOUS TERMINOLOGY

Aaueous: E E

ex)
SoLurron:
D/ssoLur/on:

SoLUBLE: E

INSOLUBLE: SALT DISSOLVES
SoLure:

SOLVENT:
ELECTROLYTE:

PRECIPITATE:

Substance: Conductivity: What does this tell us (in terms of electrolytes)?

Distilled water

tap water IONIC VS. COVALENT DISSOLUTION
salt water E E
sugar water -

acetic acid

dilute sulfuric acid

REVIEW £ REFLECTION E .

“Don't think. there Are no crocodiles because the water is calm.” ~ Malayan Prover
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HONORS CHEMISTRY NAME
THE IMPORTANCE OF DISSOCIATION

Match the definition to the term:

Dissociation Ionization Dissolution

: The conversion of a neutral atom or molecule to an ion.
: The process in which a compound separates into two or more parts.
: The process in which the particles of a substance move into the solvent.

All of these dissolve in water. Write out a balanced equation for each of the following
processes. Include phases/qualifiers.

1. Sodium chloride

Nacl () = ya’ (Aq) + <l (Sq)

2. Fructose, C¢H120¢6

3. Atmospheric oxygen

4. Calcium hydroxide

5. Sulfuric acid

Put a star next to each chemical that is an electrolyte.

”

“When you come back you will not be you. And I may not be 1.
— E.M. Forster
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HONORS CHEMISTRY: SOLUBILITY & PRECIPITAT/ON REACTIONS  DATE:

Learning Activities: SWBAT...
...determine the solubility of ionic compounds.
...predict products in precipitation reactions.

When two ionic compounds are mixed, a common driving force is...

Based on the reactants, we should be able to predict what the products are, specifically what the precipitate is.

RULES FOR FREDICTING FRECIFITATES WHEN SOLUTIONS OF IONIC COMPOLUNDS ARE MIXED:

1.

EASIE SI]L”B".ITY RULES These are general principles, with many exceptions.

A soluble compound is defined as creating a concentration of at least 0.1M (moles per liter) at 25°C
An insoluble compound is defined as creating a concentration less than 0.1M (moles per liter) at 25°C
(Note: Some call less than 0.01M insoluble and between 0.01M and 0.1M slightly soluble)

MOST SALTS CONTAINING THE FOLLOWING /ONS ARE CONSIDERED SOLUBLE:
NO3", NO7', C2H30,, ClO4, CIO3, CIOy”
Group 1 ions, and NH4*
CI, Br, I salts (Except Ag*, Hg>?" and Pb?*)
S0.? (except Ba®*, Pb**, Ca**, Ag*, Sr**, Hg,**, Hg*")

MOST SALTS CONTAINING THE FOLLOWING /ONS ARE CONSIDERED [NSOLUBLE COR SLIGHTLY SOLUBLED:
Ag® (except NO3™ and C,H30y)
S% (except group 1, group 2, and NH,")
F, COs%, PO4> CrO4%(except group 1 and NH4")
OH", 0% (except group 1 which are soluble, group 2 which are slightly soluble)

AN EXANPLE OF PREDICTING FRECIPITATES:

(Note: Don’t worry about balancing the equation until you have determined the products)

The veactants w the demo ave oqueous Po‘\’as&‘\uw\ chromate and oqgueous bavium mitrate.

Step 1: Determine formulas:

Write as ionic components:
Step 2: Swap anions:

Write formulas for products:

Step 3: Determine solubility:
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THERE ARE SEVERAL DIFFERENT WAYS TO WRITE THE EQUATION FOR THIS REACTION:

MOLECULAR EQUATION:
| |

CRASH COURSE:
ex) PRECPITATION

ex)

TorAaL COR COMPLETED /ON/C EQUAT/ON:

ex)

NET /ONIC EQUAT/ION:

REVIEW & REFLECTION

I"]] Yﬂu KN[I“-'- “Dv'm\('mg Yoo much water can \ead to a condition Known as water wtoxication
and Yo a velated problem resulting from the dilution of sodium W the body. \nyponqhew\'\q. A baby com
get water wtoxication as a vesult of dv'w\\(‘w\g several bottles of water a day ov from o\v'm\('\v\g
wfant formula that has been dluted too much. Athletes can also suffer from water wtoxication.

When too much water enters the body's cells, the tissues swell with the excess fluid. From the cell’s
powt of view, water wtoxicotion produces the same effects as would vesult from dvowv{mg W
fresh water. E\ec‘\'vo\y‘\'e wbalance and tissue swelling con cause an wregulor heartbeat, allow fluid
to enter the \uvxgs. and may cause 'F\U‘Hev'mg eye\‘\ds. Swe\\'\v\g puts pressure on the braw and nerves,
which con cause behaviors vesembling alcohol wtoxication. Swelling of braw tissues con couse
se\zures, coma and u\\"\w\c\*e\y death unless water wtaoke s restricted and a \nypev‘\'om'\c salne (salt)
solufion s administered. If freatment 1s given before tissue swelling causes too wmuch cellular

damage, thewn a complete vecovery con be expected withwn a few days.

The K'\dv\eys of a \r\ea\ﬂny adult con process fifteen iters of water o day, so you ave uvx\'\\(e\y Yo

suffer from water wioxication, even if you drwnk o \ot of water, as \ong os you drink over twme as
opposed fo ‘\V\Jfo«\(‘\vxg an enovmous Volume ot one Time. As o general quideline, most adults need about
three quarts of fluid eoch o\qy. Much of that water comes from food, so &~ 12 e'\g\n‘\' ounce glosses a
day \s a common recommended wtake. You may need move water if the weather s very warm or very

dvy. Vf you are exercising, ov \f you are ’\'o«\(‘\vxg cevtaw medcations.

The bottom \wne s thist Wt 's Poss'\b\e Yo dvinK Yoo much water, but unless you are running o wmavathon

ov are an wfant, water wtoxication s a very uncommon condition" ~ c\nem‘\s’rvy.abou’r.com

“First t/vings first, but not necessnrily in that order.”~ Doctor Who
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HONORS CHEMISTRY nAME _____
COLUBILITY PRACTICE

Take EACH cation from the left and match them up with EACH anion from the right. Write
the proper chemical formulas below. Indicate (with phase/qualifiers) whether the product
will be soluble or insoluble.

CATIONS ANIONS

AMMONIUM CARBONATE
BARIUM CHLORIDE
CALCIUM CHLORITE
FERRIC FLUORIDE
PLUMBOUS HYDROXIDE
STRONTIUM OXIDE

“Atrue canfessian: Thelieve in a soluble fisk. ”
— Charles Simic
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HONORS CHEMISTRY: ARRHENIUS ACIDS & BASES DATE:

Learning Activities: SWBAT...
...define and give examples of Arrhenius acids and bases.
...predict the products from mixing a strong acid with a strong base.

EVANTE ARRHEN"JS (late 1800’s) explored why only certain solutions conduct electrical currents.
He reasoned that...
ARRHENIUS AC/D:
ex)
ARRHENIUS BASE:
ex)
- Note: This is NOT the only way to define acids and bases. (We’'ll learn other ways later.)
- Strong acids/bases...

- Weak acids/bases...

When an Arrhenius Acid is mixed with an Arrhenius Base, they will undergo the same net reaction every time:

— [Production of a liquid (in this case water) is a driving force.]

Fiwst exowv\P\ei \nyo\voc\n\ov'\c ac\d and sodum \nydvox‘\de solutions are mixed.
Molecular equation:

Total (or complete) ionic equation:

Net ionic equation:

CRASH COURSE: ACD 3 BASE

Secownd examp\eﬁ witvic achd and po*qss‘\uw\ \nydvox'\de so\lutions are mixed.

Molecular equation:
Total (or complete) ionic equation:

Net ionic equation:

NOTE: NET /1ONIC EQUATION REMAINS UNCHANGED [N BOTH EXAMPLES.

REVIEW & REFLECTION

“Cournge is being scared to death - but saddling up anyway.” ~ John Wayne
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HONORS CHEMISTRY nAME _____
ACID-BASE NEUTRALIZATION AS A DRIVING FORCE

Write a balanced equation for the dissociation of hypochlorous acid.

What makes hypochlorous acid an Arrhenius acid? Can you think
of another one?

Write a balanced equation for the dissociation of strontium
hydroxide (assume it’s soluble).

What makes strontium hydroxide an Arrhenius base? Can you
think of another one?

Write out the balanced molecular equation for the reaction of these two chemicals.

Write out the total ionic equation.

Write out the net ionic equation.

“No matter how hard you work. for success if your thought is saturated with the fear of
Jaiture, it will Kill your efforts, neutralize your endeavors and make success impassi}le. 7
Baudjuin quote
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HONORS CHEMISTRY: Ox/0AT/ION-REDUCTION INTRODUCTION  DATE:
Learning Activities: SWBAT...
...review acid-base problems.

...identify oxidation-reduction reactions as a driving force.

Not all driving forces have to happen in an aqueous environment. One example of one that doesn't is...

[=]

OXIDATION-REDUCTION REACTION [A.K-A. REDOX REACTION] - E -
- If an atom/ion loses electrons, then it is... .?
- If an atom/ion gains electrons, then itis... —
(This can be remembered with acronym: ) E
- The chemical causing the oxidation is called... d

- The chemical causing the reduction is called... CRASH COURSE: REDOX

METAL-NONMETAL REACT/IONS CAN ALWAYS BE ASSUMED TO BE A REDOX REACT/ON S/NCE /ONS ARE BE/ING
FORMED (THEREFORE ELECTRONS ARE BE/ING EXCHANGED).

ex) 2 Na + Cly(g) — 2 NaCl(s)

Sodium starts with a charge. Afterwards it has charge, so itis...
Chlorine starts with a charge. Afterwards it has a charge, so itis...

ex) 2 Al(s) + Fe,03(s) — 2 Fe(l) + Al,O3 (s) (a.k.a. The Thermite reaction)
Aluminum starts with a charge. Afterwards it has charge, so itis...
Iron starts with a charge. Afterwards it has a charge so itis...

TWO NONMETALS CAN UNDERGO A REDOX REACT/ON TO FORM A COVALENT COMPOUND.
ex) CHa(g) + 2 O2(g) — COx(g) + 2H,0(9)
For now, simply look for oxygen as a product or reactant.

We will learn later how to determine electron transfers when ions are not formed.

REVIEW & REFLECTION

“A qonl without A planisjust a wish.” ~ Antoine de Sawnt-Exupery (1100 - 1744)
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I"B Y[".I KN[I“m "A Yhevrmite reaction s one w which aluminum metal s oxidrzed by the oxde of
another metal, most cow\w\ov\\y wown oxide. The name ‘“thermite’ s also used Yo vrefer Yo a mixture of

Two such chemicals. The ono\uc‘\'s ave alumwmum ox\de, elemental wow, and a 3veod‘ deal of heat.

Thermite was wvented w 1393 ond patented w 1895 by Gevman chemist Dyv. Hans Goldschmidt, hence
the veoction s sometimes called the "Goldschmidt veaction” or "Goldschmidt process”. Dr.
Go\dschmidt was ov\g‘wxa\\y wterested W producing \n'\g\n punity metals, but soon realized the value w
welding. The first commercial application was the weldng of trom tracks w 1899.

lvon oxide s the most cow\w\ovx\y used ox\de because T s wmexpensive ond molten won s useful for
we\d'wxg. The alumnum could be veplaced by any other reactive metal. However this s almost never

downe because the properties of alumwum are \deol for this reaction. It s by favr the c\neapes’r of the

=

\r\'\g\n\y veoctive metals and many other possible conddates [
conddates are much move dangerous to handle. The wost
most wmportant properties of aluminum are s ve\od"\ve\)l
velatively low melting powt (660 “O) and very Wigh boiling
bo‘\\‘mg powt (2519°0) om usua\\y wide vonge for any wmetal,
wetal, espec\a\\y a \""S\"\)' veoctive one. A \ow meltng powt
powt means that 1t s easy fo melt the metal, so that the
the veaction can occur wxo{m\y w the \guid phase and thus
thus proceeds fouly q'u‘\c\(\y. On the other hawnd, a high boilng
boiling pownt enables the reoction to reoch very Wigh tempevatures.

Although the reoctants ave stable at room temperature, when they are exposed fo sufficient heat
fo \gmte ‘\'\v\ey burn with an extremely wiense exothermic reaction. The products emerge as \\quids
due to the \r\'\g\«\ temperatures veached (with won (II) oxide, up to 2500°0). Thermite contoins s
own supp\y of oxyagew, and does not requive any external source such as aw. Comsequevd'\y, Wt connot
be smothered and may gnite W any envivonment, given sufficient witial heat. It will burn just as
well while underwater, for example, and cannot even be exi"mgu'\s\neo\ with water, as water
sprayed own o Thermite veaction will wstontly be bolled wto steam. This, combned with the
extremely Wigh femperatures genevated, maokKes thermite reactions extremely hoazavdous even when
appropriate precavtions are token. The thermite veaction can take place by accident w wdustriol

\ocations wheve abvasive gv'md‘wxg ond cu‘k’hv\g wheels ave used with ferrous metals.

Thermite veactions have mony uses. I¥ was ovigwally used for q'u‘\c\(\y cutting or welding metal such
as va\\ fracks, without vequiring complex ov \neavy eqguipment. Thermite grenades ave used W war Yo
des‘hoy sens\tive equipment or documents when ot wwminent visk of capture by the enemy. Thermite
grenades ond bombs have been used w combat as wcendiary devices, able fo burn through heavy
armor or other fiveproof barviers. This type of reaction s used to punify the oves of some metals.
An adaptation of the thermite reaction, used Yo obtaw pure uranium, wos developed os part of the
Manhattan Project. "

~ Wit //em.w'\K‘\Ped‘\q.ovg/w'\K'\/T\nevw\‘\\'e
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HONORS CHEMISTRY nAME _____
OXIDATION-REDUCTION RS A DRIVING FORCE

Write the charges above each element in these unbalanced equations. Then look at the
change in charge from side to side to determine which elements, if any, where oxidized and
which were reduced. THEN BALANCE ALL THE EQUATIONS.

Fe + CusS0O, — Cu + FesSO,
Who is being oxidized? Who is being reduced?

KT+ Pb(NOg)z - PbIQ + KN03
Who is being oxidized? Who is being reduced?

Cu + AgNO;; —> Ag + Cu(N03)2
Who is being oxidized? Who is being reduced?

MnO, + HCl - MnCl, + Cl, + H,0

Who is being oxidized? Who is being reduced?
N&zCOg + HC1 — NaCl + C02 + H,0
Who is being oxidized? Who is being reduced?

“The first principle is that you must not fool yourself - and you are the easiest person to fool.”
princty Y Y Y 14
~ Richard Feynman
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HONORS CHEMISTRY: Ox/0AT/ION STATES/ NUMBERS DATE:
Objectives: SWBAT. ..

... define oxidation numbers or oxidation state.

... determine the oxidation number of pure elements, ions, and compounds.

REMEMBER... OXTDAT ITON:

- When atoms/ions are oxidized...

-E.g.) Mg — Mg*" + 2e” Magnesium went from an oxidation state of to
REMEMBER... REDUCT ITON:

- When atoms/ions are reduced...

-E.g) O+2e — 0% Oxygen went from an oxidation state of to

OXIDATION NUMBER/STATE:

THE RULES:

* In free elements, (uncombined elements) the oxidation state ...
o E.g.) Fe, Oy O3, Sg, Au

* neutral compounds, the sum of the constituent atoms’ oxidation states ...
o E.g.)NaCl

¢ monatomic ions , the oxidation state ...
o E.g.) Alkali metals
o E.g.) Alkaline earth metals

* polyatomic ions, the sum of the constituent atoms’ oxidation states...
o E.g.) Nitrate

wamr? How p/o yOu KNOW WHAT THOSE NON-METAL’S OX/DAT/ON STATES WERE 217
Non-metals can get a little tricky. Their oxidation states are determined by how badly they want electrons
relative to each other. This is called electronegativity.
We’ll talk a lot more about it later, but what does that mean now?

* Fluorine is always -1 when bonded to anyone else (it wants electrons more than anyone else)

* Halogens are typically -1 (Exception: When bonded to N, O, or halogens higher in the family)

* Hydrogen is typically +1 (Exception: when it is a hydride with an active metal it is -1)

* Oxygen is typically -2 (Exception: In peroxides, it is -1. With fluorine it is +2, OF)

* Everyone else’s oxidations states can be figured out from there (just like ion charges).

* Don’t worry too much about the exceptions right now.

Interesting Note #1: Most elements have more than one oxidation state.
- e.g. carbon has nine integer oxidation states from -4 through +4.

Interesting note #2: Oxidation states typically range from +8 to -4 (fractions are rare, but possible).
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DETERM/INE THE OXIDAT/ON STATE OF EACH ELEMENT /N THIS REACT/ON.

CHa(g) + 2 Oz(g) — CO2(g) + 2H.0(g)

WHO 1S BEING OX/IDIZED?

WHO 1S BEING REDUCED? ANOTHER TAKE ON ALL THS

Interesting note #3: Oxidation states can be used to help balance reactions.

MORE PRACTICE! DETERM/INE THE FORMULA FOR EACH SUBSTANCE
AND THEN DETERM/NE THE OX/DAT/ON STATE OF EACH ELEMENT.

Calcium hydroxide: lodine:

Nitrate ion: Nitrous acid:

Silver sulfide: Hydrogen peroxide:
Copper (Il) phosphide: Ozone:

Ammonium ion: Potassium Permanganate:
Formaldehyde: Carbon dioxide:

Lead (1V) ion: Ammonium nitrate*:

*HINT: Determine the oxidation numbers of each nitrogen separately.

DID YOU KNOW... "oxidation vtself was fwst studied by Antowe Lavoisier, who believed
that oxidation was alwoys the vesult of reactions with oxygen, thus the nome. Although
Lavoisier’s \dea has been shown o be weorrect, the name he proposed is still used, albert
wmove Sevxeva\\y.

l]ll] YOU KNOW... oxidation states were one of the wtellectual "s+epp‘\vx3 stones" that
Mewndeleev used to devive the Pev'\od'\c Yoble."
- \nH’Pl 74 en.w'\K'\Ped'\a.ovS/ wiKvOxdation_state

“Never throughout history has & man who Lived a Life of ease left A name worth remamﬁen’ng. g
— Theodore Roosevelt
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HONORS CHEMISTRY: REACT/ION CLASS/FICAT/ONS DATE:

Learning Activities: SWBAT...
...review the basic driving forces in chemical reactions.
...cClassify reactions by several different methods.

THERE ARE OFTEN MULTIFLE WAYS TO CLASSIFY THE SAME CHEMICAL REACTIONY

WE CAN CLASSIFY THEM BASED ON THE DRIVING FORCES WE'VE LEARNED SO FAR:

70 PRECIPITATION REACT/ONS:
2 AC/D-BASE NEUTRALIZATION REACT/ONS:

3D OxroAT/ON-REDUCTION REACT/ONS:

(Note: The final driving force, production of a gas in aqueous solutions, isn't usually used as a way to classify reactions.)

BES/IDES THE DRIVING FORCES, THERE ARE OTHER WAYS TO CLASS/FY REACT/ONS:

4 SYNTHESIS/COMBINAT/ON REACT/ONS: A + 8 — AB
- A reaction where...
- Usually involves a single product, but could produce one very complex
product along with one or more less complex ones. Example:

- Polymerization: A type of synthesis where...

5) ComBusTION REACT/IONS: A+ Oz — AO OR AB+ 0> — AO * 80 ... Erc.
- An exothermic reaction which...

- Is both an and a reaction.

&) DECOMPOSITION REACTION: AB — A+ 8B

- A reaction where...

70 S/INGLE REPLACEMENT /DISPLACEMENT: A+ BC — AC + 8
- A reaction where...

- These are often reactions.

More chemically active elements will replace the less active ones.
ex.)

ex.)
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8) DOUBLE REPLACEMENT /DISPLACEMENT: AB + CO — AD + C8
A reaction where...

These are often precipitations, acid-base neutralizations, or gas production reactions.

Balance and cod'egov‘\ze the 'Fo\\ow'ms vreactions. (Can be 'w more thaw one

cq*esovyl

ex) Li(s) + Bry(l) — LiBr(s)

ex) Se(s)+  02g) >  SO2Ag)

ex) H2O(l) — Ha(g) +  O2(g)

ex) Al(s) + CuCly(aq) — AICl3(aq) + Cu(s)
ex) Kl(aq) + Pb(NO3)(aq) — Pbly(s) + KNO3(aq)
REVIEW g REFLECTION
1. Explain Newtons First Nakkd FOOb MoG. GRG -
Law of Motion in your 1 Pubbaup ZinNK wattoom 1 O )
OWn words. . GQIORK . CTHUMBLE SPU7Z. LOOPHAULES .

WA Wt TR AG ) O COL

“If 1 had my Life to Live over... I'{ dare to make more mistakes next time.” ~ Nadine Stair
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HONORS CHEMISTRY nAME _____
CLASSIFICATION

Classify the following reaction. Choose among: synthesis, decomposition, single
replacement, double replacement, precipitation, acid-base neutralization, redox,
combustion (can use more than one). Fill in any blanks, including qualifiers. Then balance.

_ Nz +_ Hz)— _ NHs(g) __S02¢9 + __H200 = _ H2503(q)
__H2S04(aqy— _H20qy + _ SO3(g _ Nog+__ 02— __NOg
_MgCOs(s)+ _MgOs) + __ COzg) —Sr(OH)z2(s) = _SrOgs) + __H20¢g)
__Ligy+ __ Oz — __LiOg __ K+ __Brz —= __KBrg
___NaClOz)— __NaCl) + ___ Oz __H200— _Hz@+__ Oz
—Sss) + _ Oz(g = __SO2(g) __AlClzpy— __Alp + _Clyg

__CaHeg) + __ Oz = _ COz(g+ _ H20(g)

___CaClz@q + ___ AgNO3@aq — ___AgCli) + ___ Ca(NO3)2(aq)
__7In(s) + __HClag — __ZnClyaq + __Ho

__Ca0g) + ___H200) — _ Ca(OH)zs

__Rbg + __H200) — __RbOH@q) + __ Hze

__HCl@q + _Na2C03@aq)— __NaClag + ___H200)+ __ COz2(y
__7Zng) + _ CuSOs@aq — __ZnSOsnq + _ Cugy
__NHzg+__H200 — _ NH4OHgq

__H2SO4aq+ ___ Ca(OH)2 @q — ___ H20q) + _ CaSO4s)
__Clyg + __Nalag — __NaClag + __ Iz

”

“It's not what [m)v;ams to you, but how you react to it that matters.
ipictetus
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HONORS CHEMISTRY nAME _____
CLASSIFICATION

Fill in any blanks, including qualifiers and classify the following reaction. Choose among:
synthesis, decomposition, single replacement, double replacement, precipitation, acid-base
neutralization, redox, combustion (can use more than one). Then balance.

_ Npg+___ —_ NH;3g _SOzg+____ —_ Ha2S03(q)
__ H2S040q) — +__ SO3(g __+__ 029 = _NOg
__MgCOzsy—___ +__ COzy __Sr(OH)2y—______ +___ H20(
_ Lig+_Og—___ _ Ko+ —_ KBry

— ___NaCl) + __ Oz __H0p— _Hag+
__Sg+___ —_ SOz = __ Alp+__Clyg
_ CoHegy+ __O29— ___ +__ H20gy
___CaClzaq+ __AgNOzagp—_____ +___ CaNOz(q

+ __HClpg — __ZnClz@q + __ Hzg
__Ca0 +__H0@ —
__Rbg+__ — _ RbOH@q + __ Hg
__ HClag + __Na2CO03paqg— ___ NaClag +__ H0pp+__
_Ing + _ — _ 7nSOspuq + __ Cug
__ NHzg+ — __ NH4OHq)
+__ CaOHg@q — ___ H20(n) + _ CaSO0u4
__Clyg + __Nalag — __NaCluq +

”

“It's not what [m)v;ams to you, but how you react to it that matters.
ipictetus
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HONORS CHEMISTRY : AcriviTy SERIES FOR METALS DATE:

Learning Activities: SWBAT...
... use an activity series to predict reactions involving metals.

ACT/IvITY:
- For metals, the greater the activity...
- Metals can be arranged in a series, most reactive metals at:

acids

CAN BE USED TO PRED/CT EXTRACT/ON TECHN/IQUES FOR ORES.
Ore:
Ex.) Magnetite (Fe;O4) and hematite (Fe,O3) are iron ores.
Metals beneath hydrogen are relatively easy to extract.
- They are less reactive, form fewer compounds, corrode and tarnish less than other metals.

- Some, like gold may even be found (though not necessarily pure) in nature.

Metals in the middle (but still below carbon) can be purified through smelting.

- The ore is heated in the presence of:

- Carbon ends up reducing the metal, driving it to an uncombined, elemental form.
Metals above carbon must be purified through electrolysis.

- and

CAN BE USED TO PRED/ICT REACT/IVITY WITH COMMON SUBST ANCES.

Metals at the bottom of the series only react with oxygen, if at all.
- Metals below iron but above silver will react with oxygen when heated.
Ex.)2Pb (s) + O2(g) —
- Silver, gold and platinum don’t react with oxygen in the air.
Metals above hydrogen in the series will react with acids and liberate H;(g).
Ex.) Ni (s) + H (aq) —
- Note: those H+ ions come from some acid. This equation leaves out the spectators.
Ex.) Ni (s) + HCI (aq) —
- They will also react with as described above.
Metals above nickel in the series will react with steam and liberate Hx(g).
Ex.) Fe(s) + 2 H,0 (g) —

- These metals also react with and as describe above.

Metals above magnesium in the series will react with water and liberate Hx(g).
Ex.) Na(s) + 2 H,O (I) —

- These metals also react with and and as describe above.
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CAN BE USED TO PRED/CT A METAL’S SUCCESS AT SINGLE REPLACEMENT.

Activity series often list the half-reaction resulting from the oxidation of each metal.

Any metal will elements listed below it.

- This means that it will donate electrons and become a cation.
Ex.)

Any metal will elements listed above it.

- This means that it will instead accept electrons.
- This will reverse the half-reaction and reform the uncombined metal. TRY T OUT YOURSELF
Ex.)
If the more active metal has to donate electrons, you can predict a single replacement will occur.

If the less active metal has to donate electrons, you can predict no reaction will occur.

Ex) Write the balanced equation for copper metal plus a silver nitrate solution. Will the reaction occur?

Ex) Write the balanced equation for silver metal plus copper (II) nitrate solution. Will the reaction occur?

- Note: Activity series are useful, but not perfect. Generally speaking, the most active metals are the
ones with the largest atoms with the least number of valence electrons.
- Note: An activity series for NON-METALS would be set up much differently. Since they would rather

GAIN electrons, the most powerful oxidizing agents will be at the top. (The opposite of the metal list.)

I"n Y[".I KNﬂ“--- E\ec‘\'vo\ys'\s of alumwum oves wasn’t deve\oped until 1826,

Pre - 1336, aluminum could only be extracted by heating its bauxite ores with
elemental sodum or potassium W a vacuum. This made aluminum move expensive
than gold ot the time. To show you how expensive 1t wos, consider the
Washington Monument W Woshington DC. In 1834, the monument was copped with an
an aluminum pyramid only 22.6 cm w heght, 3.9.cm ot 1is base, weighing 2.85 Kq. |ts
Its fwnal cost? $ 225 (about $ 5,500 w 2014 dollars). How much would that much

alumwum cost you *odqy'? About $ 5.35.

“Don’t mistake activity with achievement.” — John Wooden
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HONORS CHEMISTRY: AcriviTy SERIES FOR METALS DATE:

Learning Activities: SWBAT...
... use an activity series to predict reactions involving metals.

AcCr/v/TY: The ability of an element to react with another element. (Easier the reaction, greater the activity)
- For metals, the greater the activity... the easier they lose electrons, forming positive ions.

- Metals can be arranged in a series, most reactive metals at: the fop.

CAN BE USED TO PRED/CT EXTRACT/ON TECHN/QUES FOR ORES.

Ore: A mineral or rock containing compounds of a desired metal.
Ex.) Magnetite (Fe;O4) and hematite (Fe,O3) are iron ores.
Metals beneath hydrogen are relatively easy to extract.
- They are less reactive, form fewer compounds, corrode and tarnish less than other metals.

- Some, like gold may even be found __uncombined (though not necessarily pure) in nature.

Metals in the middle (but still below carbon) can be purified through smelting.

- The ore is heated in the presence of: carbon or carbon monoxide.

- Carbon ends up reducing the metal, driving it to an uncombined, elemental form.
Metals above carbon must be purified through electrolysis.

- Expensive and enerqy intensive.

CAN BE USED TO PRED/ICT REACT/IVITY WITH COMMON SUBSTANCES.

Metals at the bottom of the series only react with oxygen, if at all.
- Metals below iron but above silver will react with oxygen when heated.
Ex.) 2 Pb (s) + O, (g) — 2PbO (s)
- Silver, gold and platinum don’t react with oxygen in the air.
Metals above hydrogen in the series will react with acids and liberate H;(g).
Ex.) Ni (s) + H" (aq) — Ni* (aq) + Hz(g)
- Note: those H+ ions come from some acid. This equation leaves out the spectators.
Ex.) Ni (s) + HCI (aq) — NiCl2(aq) + H2(g)
- They will also react with____oxygen as described above.
Metals above nickel in the series will react with steam and liberate Hx(g).
Ex.) Fe(s) + 2 H,O (g) — Fe(OH), (s) + H2(g)

- These metals also react with acid _and___ oxygen _as describe above.

Metals above magnesium in the series will react with water and liberate Hx(g).
Ex.) Na(s) + 2 H,O (I) — NaOH (aq) + H2(g)

- These metals also react with steam and acid and oxygen _as describe above.

CAN BE USED TO PRED/CT A METAL’S SUCCESS AT SINGLE REPLACEMENT.
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Activity series often list the half-reaction resulting from the oxidation of each metal.

Any metal will reduce elements listed below it.

- This means that it will donate electrons and become a cation.
Ex.) Fe — Fe* + 2e

Any metal will oxidize elements listed above it.

- This means that it will instead accept electrons.
- This will reverse the half-reaction and reform the uncombined metal. TRY T OUT YOURSELF
Ex.) Fe* + 2e- — Fe
If the more active metal has to donate electrons, you can predict a single replacement will occur.

If the less active metal has to donate electrons, you can predict no reaction will occur.

Ex) Write the balanced equation for copper metal plus a silver nitrate solution. Will the reaction occur?

Cu (s) + 2 AgNOs (aq) — 2 Ag (s) + Cu(NO3)2 (aq)

Copper is more active than silver, so it would be willing to go from Cu (s) to Cu ?* (aq)

Ex) Write the balanced equation for silver metal plus copper (II) nitrate solution. Will the reaction occur?

2Ag (s)+ Cu(NO3); (aq) — Cu (s) + 2 AgNO3 (aq) NO REACTION

Copper is more active than silver, so it would not be willing to go from Cu 2 (aq) back to Cu (s)

- Note: Activity series are useful, but not perfect. Generally speaking, the most active metals are the
ones with the largest atoms with the least number of valence electrons.
- Note: An activity series for NON-METALS would be set up much differently. Since they would rather

GAIN electrons, the most powerful oxidizing agents will be at the top. (The opposite of this metal list.)

I"n Y[".I KNﬂ“--- E\ec‘\'vo\ys'\s of alumwum oves wasn’t deve\oped until 1826,

Pre - 1336, aluminum could only be extracted by heating its bauxite ores with
elemental sodum or potassium W a vacuum. This made aluminum move expensive
than gold ot the time. To show you how expensive 1t wos, consider the
Washington Monument w Woshington DC. n 1884, the monument was capped with on
an aluminum pyramid only 22.6 cm w height, 13.9cm at 1ts base, and weghed 2.85 Kq at
kg at a fnal neqotiated price of $225 (about $ 5,500 w 2014 dollars). How much

would that much alumnwum cost you ’roday? About $ 5.35.

“Don’t mistake activity with achievement.” — John Wooden
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K— K"+ e

Na — Na* + e

EXTRACTION Li— Lit+ e
REQURES | Ba— Ba? + 2¢
ELECTROLYSIS | sr— s + 2

Ca — Ca?* +.m..w.” ...... I R REACTS WITH WATER
Mg — Mg?* + 2e
Al = AP+ 3e ALTIVITY SERIES

C (for reference)

The most active
Mn — Mn?* + 2¢e-

metals are at the top.

Zn = Zn?* + 2¢e° They will oxidize at the
- expense of any metal
mx._._w>ﬁ._._OZ Cr— Cr** + 2e below it in the series.

REQURES| Fe—fe*2e

SMELTNG | S0 = oo " 2%eeeeeeeen oo ke REACTS WITH STEAM
Sn — Sn?* + 2e-
AR . .-~ ks REACTS WITH ACDS

H:> — 2H* + 2e (for reference)
Cu — Cu?* + 2e-

EXTRACTION REQURES |  Hg — Hg?* +2e7 REACTS WITH OXYGEN

ONLY HEATOR|  Ag— Agr+e
PHYSICAL SEPARATION Pt — Pt + &
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HONORS CHEMISTRY NAME
ACTIVITY SERIES

Write the formula of the reactants on the left of the yield sign. Determine if the replacement
can happen. If not, write N.R. (no reaction). If so, complete and balance it.

1. Silver nitrate + nickel —

2.Zinc acetate + lead —

3. Calcium + hydrochloric acid —

4, Potassium + water —

5. Copper + water —

That last equation demonstrates why we use copper to carry water through our houses.
Write an equation showing why magnesium would be a less wise choice for pipes.

For fun, arrange these hypothetical chemicals in order of decreasing activity (most to least
reactive).

A+B*— A*+B C+ B*— N.R. D+Ct+—D+*+C
F + Gt — N.R. A+ F+— N.R. F+D*+—F++D
D + B*— N.R. G+A*—=G*+A

“We forfeit three-fourths of ourselves in order to be like other people.”
- Arthur Schopenhauer
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