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CHEMICAL CALCULATIONS CONTINUED: REACTIONS

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

- To calculate 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!
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- 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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* 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 fo 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\
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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




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

25.0 g of sodium carbonate? y

/1}-\C\ u%)t/\mto‘g(s)ﬁ Hzo(“f(oz(yhlw"q(“ﬁ

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

D NaZCO -~ Mo Zx22.99

Cy | 2.0
01 3X lb,00
|Og,(]93 /\/azcogznwl Na,C04
MO\M (3

25.03/\/“1(03 |05, 993Na (»O

®1hno| HC| Tho }Va
O.Z%S%ﬂ%()%érmv\/@f%x

= 0.235%7130%6 mel Nuy (0,

/Z,Yha\ HC|

=0, 2 mol
ol N, (0 6.47) 7426172 mol HC|




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

2LHO g )+ Nag Loy (s) —7 Ha 0(0) ¥ (0 (ylw BN-CY L)

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

@ 6,00m0| HC| :L

L
_ 04 % OF Q:OOM C
6.47) 7426178 mo| HC | ¥ mmpn™ 0107861 HC|

Since the problem %sks for the volume in milliliters, we need to do a quick unit conversion.
mL=10">L

L

0.,07%L L
X 67>

QQ%,LmLoFonMHc
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propylene acrylonitrile
Calculate how many grams of acrylonitrile could be obtained from 651 g of propylene, assuming

there is excess NO present,

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

@HZ,O%\?)(.?,H(;; mo\ C5H6 @L’}ﬂ(ﬂ C%HGZH”‘O\ C3H3/V
(3)53.064 4 (gHg N =mol GV

o\ (3 H Hime| (3Haty . $3.664(aHz N
0S\o (GH, y et t3tle | mol GiH -3 :\7_
37376 L|Z*O%\3<g|‘|(o l‘lrho|(_5|’|(, mol(’ngN % |(jC?>HgA//
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How many mL of 0.250M potassium permangenate are needed to react with 3.36 g of iron(ll) sulfate?

1 - Convert 3.36 g iron(ll) sulfate to moles. Use FORMULA WEIGHT.
2 - Convert moles iron(ll) sulfate fo moles potassium permangenate. Use CHEMICAL EQUATION.
3 - Convert moles potassium permangenate to volume solution. Use MOLARITY.

(D\S\‘—‘)OﬁFCSOLf mol FQSOL./ @ |OVM|FZ.SC§H'—'2Ww| }{/V]V\Oz_,
@ O.,250 ma) L(Mnol,l =

.36

Fe S0, N mol FeSdy v Lins| l\/my}OL/ L -0 06[77L
Ny 7SV .90 9FeS ey 10 mol FeSoL 0.250 mol KMnOq |

© ® ©

Convert onswer to mL, as asked in problem statement ...

|o 3(
\'SL

0,0177Lx255-= 177 ;L oF 0.250M Kp0, |




