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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 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




o 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 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. Use MOLARITY.

@ MO"I.(C)B: MO\" 7—7(2?.09
C = Ix]2.0
o - 3x leso
10§.Q9=3NM(03 < mol /\/&.2(03

ol N (O
(0,, " 4193  _ 9.235%71 30 %6 mol Npo (0
QS,Uﬂwa 3 X |OS,Q93)1«@[03 — O 0 hq'! 73

@ 2 o) Hel = mol No.lfag

Uimgl ML .
0.2%3%7|30%6n\wl(03x M:/“m - 64U 2LE N mel HCI
1+%3




e 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 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. Use MOLARITY.

@ 6,00 my| H =L

L (16,00 HC |
- 0.07%6 L M
G YNIULED T mol HCl x, o vl HEI 6L o

We've calculated the solution volume (0.0786 L), but the problem asks us for the answer in
milliliters. We'lldo a quick unit conversion,

mL=1p" > L

0.07%6 L ¥ M 2]2¢, 0 ml of 600 m HC
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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 grams 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.

@ 1. ch]g (%Hé < mo | (3 He Oﬂmol C'Z,Hé = Y ol Cg 3
(@ 53064, (g HyV = mol (g Hy M

v |n\u|(H/\/ C3,06Y CaHe) ]
¢ g mol © 3M3 933 ‘ 21
R Vgl Qrilch, Mol (4 1z 1 s sty
® @ ®
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|S\.°/O’3/mu\
10 FeSoy + 2 kmnoy, € S50y —> SFe, (S0, ), L Mnd0y~ kS0
+ %HL’D

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 to moles potassium permangenate. Use CHEMICAL EQUATION.
3 - Convert moles potassium permangenate to volume. Use MOLARITY.

O IS\,905 Fe SOy = mol FeSOH @ |O mol Fe804,= L ol KM nOey
(2) 0.250 mol KMnOy < L

§ Mo\ e S0q X—lvr\a| K/YIanx L
1718100, FeSo, 10 md FeSoy 0,250 ol Kiady

O @ ®

We need to express the answer in mL, so convert, m L= lo -3 C

0.6 ML v -2 mb_[2.9nL ot0250m Kinnoy

= 0.0117) L of
O,lsO[V\ I\/mn()c’

So
3.36 4 e




105

CONCEPT OF LIMITING REACTANT

- When does a chemical reaction STOP?

A
?,N\% (¢) © Dltfﬁ 71’\/\‘30(53
/ s M Flame,

Magnesium oxygen from Ishins
strip aar

Magnesium oxide
powder

- When does this reaction stop? When burned in open air, this reaction stops when
all the MAGNESIUM STRIP is gone. We say that the magnesium is LIMITING.

- This reaction is controlled by the amount of available magnesium

- At the end of a chemical reaction, the LIMITING REACTANT will be completely consumed,
but there may be amount of OTHER reactants remaining. We do chemical calculations in
part to minimize these “leftovers’.

/& These are often called "excess’ reactants, or reactants present
"IN excess’
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LIMITING REACTANT CALCULATIONS

- To find the limiting reactant, calculate how much product would be produced from ALL given
reactants. Whichever produces the SMALLEST amouht of product is the limiting reactant, and
the smallest anount of product is the actual amount of product produced.

Example:  C(.0 % l1L.0| 64,10 <- Formula weighfts

(a0(c)+ 3C () ——7 CaCqy(o) + COCy)

If you start with with 100. g of each reactant, how much calcium Corb|de would be produced?

@Sé.b%ﬁ(_o\b = my| (a0 @ mol (a0 =msl Culy @ 6‘41103 (4[7’ = Myl (a\[?’

U (h() mul [4\('1. (:L‘|,|Ug(p\(z |

100 . ¢, (6.0 x Y Y —| 144 (o C

J A SG.U‘(Q(MOX mol Cad mo) Cé\(z M

@VZ.U]ﬂ(’_MU\C @Emu\(,'l mp\ ((/\(‘7_@ 6[‘[,|03Co\_(rz’ifhal(4,c,(
mo) (ol 64,10 g (a(

YV\U\( ghl:|7% CQ\C,L

N
|'2_.O)SL U mo\ C ! mol (n(q

The reaction should produce 114 grams of calcium carbide. At that point, there is no more
CaO left to react, and the reaction stops. There will still be some carbon left over, but it
has nothing to react with. We say that CaO is LIMITING, and C is present IN EXCESS.

|OO,3C)€
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PERCENT YIELD

- Chemical reactions do not always go to completion! Things may happen that prevent the
conversion of reactants to the desired/expected product!

(1) SIDE REACTIONS:

(4 D~ — C 0 This reaction occurs when there is a large amount
2 Lol of oxygen available

~ ... while this reaction is more favorable in low-oxygen
1(—' Al 07« / 7’ (’O ‘environmen’rs!

... SO in a low-oxygen environment, you may produce less carbon
dioxide than expected!

(1) TRANSFER AND OTHER LOSSES

- When isolating a product, losses may occur in the process. Example: filtering

~ During each step of this process,

/’ some amount of product loss
T2 \ill occur!

... then scrape product
off paper!

Pour i/w
through filter! | '
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@ EQUILIBRIUM

- Reactions may reach an equilbrium between prodcutfs and reactants. We'll
talk more about thisin CHM 111. The net results is that the reaction will
appear to stop before all reactants have been consumed!

- All of these factors cause a chemical reaction to produce LESS product than calculated.

For many reactions, this difference isn't significant. But for others, we need to report
the PERCENT YIELD.

fDeTermined EXPERIMENTALLY!
PEQCC’I\/T__ ACTval I1ELD % 100 %
VIGLD THEORE TVCAL YIELN

/\t Calculated based on the limiting reactant. (The chemical

calculations you've done up to now have been
theoretical yields!)

... The percent yield of a reaction can never be greater than 100% due to

conservation of mass! If you determine that a percent yield is greater than 100%, then

you've made a mistake somewhere - either in a calculation or in the experiment
itself!
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123, W\ glmol < Formula weights

1€ Y g | mo\

224 ¢ 31.6 g ACTUAL

CGH(’) - H’\/Obﬁ (’(:HS NO, + H. O
benzene nitric acid nifrobenzene

22.4 grams of benzene are reacted with excess nitric acid. If 31.6 grams of nitrobenzene are
collected from the reaction, what is the percent yield?

We know the actual yield (31.6 grams nitfrobezene). We need to find the THEORETICAL
yield. Calculate it by starting with the reactant - 22.4 grams benzene.

@ 123 1) 9 (GHgND'L: m) (bHS NU’(
mo) (Flg mol oo, 23] | |3 ( M Woo ¢ ,Sﬁ(bngwo,l

2% (orle mol (gl mol (Hevo, (Hhoor )

o cactel (op < 6 . .
/oy 12l 2 o, VOO S Sl wive =90.57

3

21,%3 (LH ¢




