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- oxidafion and reduction always occur together. In other words, we can't just make free
electrons using oxidation without giving them somewhere to go.

- Many of the types of reactions that you might have heard of before are actually redox
reactions!

- SINGLE REPLACEMENT reactions

C\ALQ) Yl Hﬁ‘staq) — C\«(,'Uobvl(aq) -+ 1A3($)

N—""

L+ -
Caw = Cu +«Le  oxidation

L p\;‘*l e —J (Z_AU ) reduction
net Lo C =D Cuw(q) * L Aa*(uq\ — Cu\rud(aﬁ) t 1A3 (¢)

- COMBUSTION reactions (burning)
2Mgls) + 0uly) —y LMmgOLs)
gl hf\cJ ) ™ LV"\(;H + YHe~ oxidation
O Cy) ~He — & O *” reduction
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REDOX LANGUAGE

T I "

ovidirer
- "Oxidation” is loss of electrons, but an OXIDIZING AGENT is something that causes ANOTHER
substance to lose electrons. An oxidizing agent is itself reduced during a redox reaction.

- "Reduction” is gain of electrons, but a REDUCING AGENT is something that causes ANOTHER
substace to gain electrons. Reducing agents are themselves oxidized during a redox reaction.

o) Y o +3 -
LAY () +3Be, () —7 2 ALG (s)

~ Aluminum is OXIDIZED during this process. We say that metallic aluminum is a
REDUCING AGENT!

Bromine is REDUCED during this process. We say that bromine is an OXIDIZING
AGENT!

_—

X Strong oxidizers (oxidizing agents) can cause spontaneous fires if placed info contact
with combustibles (safety issuel).

* Reactive metals tend to be REDUCING AGENTS, while oxygen-rich ions like
NITRATES tend to be OXIDIZING AGENTS. HALOGENS (Group VIIA) also tfend
to be OXIDIZING AGENTS
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CHEMICAL CALCULATIONS - RELATING MASS AND ATOMS

N (04 +2HOD —3 L0 v Oy + 2 Nu()

i

Chemical equomons are written
and balanced in ferms of
ATOMS and MOLECULES

- While chemical equations are written in terms of ATOMS and MOLECULES, that's NOT
how we often measure substances in lab!

- measurements are usually MASS (and sometimes VOLUME), NOT number
of atoms or molecules!



" CHEMICAL CALCULATIONS CONTINUED: REACTIONS

- Chemical reactions proceed on an ATOMIC basis, NOT a mass basis!

- To calculafte with chemical reactions (i.e. use chemical equations), we need everything
in terms of ATOMS ... which means MOLES of atoms

2AlL) «3Be () —>2R18n ()

\ coefficients are in tferms of
atoms and molecules!

) aXoms A’\ — ’BMO\P—CU\@S BrL: l%a(‘/‘/\\)\w\)‘/\\'\—g A\\B\rs
/Lvnd\ ]\\ -:_% mo\ BI‘—Z_T— 1%0\\ m\ \B\fz

- To do chemical calculations, we need to:
- Relate the amount of substance we know (mass or volume) to a number of moles

- Relate the moles af one substance to the moles of another using the equation
- Convert the moles of the new substance to mass or volume as desired
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LN L)+ 3B, (L) 7 LR Bey ()

* Given that we have 25.0 g of liquid bromine, how many grams of aluminum would we need
to react away all of the bromine?

@ Convert grams of bromine fo moles: Need formula weight R 0" ) X% .90

\SCJ,%D%BQ: wéo\ 02 159 . %0
wmol DT — 0,1S64S mal Br
15,0680 1 15990 g By, )

@ Use the chemical equation to relate moles of bromine to moles of aluminum

D ol AVS Smol By
D ol A\
3 mol %\r,?_

C’f)) Convert moles aluminum to mass: Need formula weight A - L6.7%

9% A
0106420 md Al x, —22 \/(&f\i | =L, 8lg

0.1$64S mal By X =~ 0.lo430 md Al
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You can combine all three steps on one line if you like!

@\89,3038(,}_: o) 6rl @ ) o {5\\:3"\'0\ %‘F’L @1%:9%3{5(\: ol A\

AN Dmod AV L6, 9%6 A \
25,0 B, X - 27 |6\ o Al

X K
\99(603 Bﬁ_ 3 mol %‘F’L o) A\

® © ®

Things we can do:

If we have ... ... and we need ... Use ...
MASS MOLES FORMULA WEIGHT

SOLUTION MOLES MOLAR

VOLUME CONCETRATION
(MOLARITY)

MOLES OF A MOLES OF B BALANCED
CHEMICAL
EQUATION




2 Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with

25.0 g of sodium carbonate?

::'2_\-—\C\ Lag, )+ "'/\/(/\7_[,0:5 () —> Hoo(W)+ (Oz(y]-\r LNLC) Lcwb)

1 - Convert 25.0 grams sodium carbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium carbonate to moles HCI. Use CHEMICAL EQUATION.

3 - Convert moles HCI to solution volume. Use MOLARITY (6.00 M HCI).

@Malfog‘. Neo -Tyx1169
C ~\1x1l.0]
O - 3){/(’100

]oS,C]Clg '\/"’L/OS 2 midl /\/;..1[()3

mol Neal0s = 093567130 8( md M0y
| oS 6/95 ’Vﬁ'L[Ug

le()g N&\'L(OS X

@ Limsl H{| = mol A/a,L/()g

Lmdl HCI =0.47217242 6177 mu\ HC|
h’\dl Mo\rL(UB

0.2358 7150 8L md Non,lfos X,



ns Example:

How many milliliters of 6.00M hydrochloric acid is needed to completely react with
25.0 g of sodium carbonate?

2_\"’\[_\ kab\l‘)—\- /\/0\7_(,03};7-% Hlo(Q)—t-(_o.l(fj]-t- 'LNI«C_\ (‘oﬁ))

1 - Convert 25.0 grams sodium carbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium carbonate to moles HCI. Use CHEMICAL EQUATION.
3 - Convert moles HCI to solution volume. Use MOLARITY (6.00 M HC)).

0.471742 6177 mo\ HC| X - = 6.07%6[ F 6.00m H(|
()JOOMU) Hél

Since the problem specifically asks for milliliters, let's convert 0.0786 L to mL ...

ml =lo 3

0.0786| 1)L, Ll ofF C.oom He
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”‘\’L,chglvvu)\ 3,069 9]mu\
HlaH, € LNO — H(gHaV *6HL 0« N

propylene acrylonitrile
Calculate how many grams of acrylonitrile could be obtained from 651 g of propylene, assuming
there is excess NO present.

1 - Convert 651 g propylene to moles. Use FORMULA WEIGHT.
2 - Convert moles propylene to moles acrylonitrilie. Use CHEMICAL EQUATION.
3 - Convert moles acrylonitrile to mass. Use FORMULA WEIGHT.

@ Z‘lfl-()%]g ('51-]6 s mu) ('6;‘/(7 @ L‘Imu} (3"/4 = L/Vna) ('SHZ/V

@ SSJO()Ll@ (3 H3 f\/: mo| (’5}4?}'\/

W\0| (?Hé « Hmol ((AH(&NX gg'()éblﬁ(%Hff/‘/:l‘cé'Ll 3C%H3A/
H’L.O%lg(%r}é Hmil (M, ol CgHa W/ |

O e ©

6S |3 (3Hé)(




