e 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 0 — C 0 This reaction occurs when there is a large amount
2 L of oxygen available

~ ... while this reaction is more favorable in low-oxygen
1(" Al 0 L. ; 7" (’O ‘ environments!

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

() 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
w2 il occur!

... then scrape product
off paper!

through filter! i/WM




@ EQUILIBRIUM

- Reactions may reach an equilbrium between prodcuts 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.

\/‘De’rermined EXPERIMENTALLY!

PEQCENT _ ACTval MI1E€LD % 100 %
VIGLD THEORE TVCAL YIELD

/\Y_ 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!




107 ¢ 1Y 4 | o\ 1%, \\\ f;lmo\ <- Formula weights

2249 31.6 g ACTUAL
CEH(Q B H’\/O\Bﬁ (,(’HS NO, + H, O
benzene nitric acid nitfrobenzene

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

To determine percent yield, we need to know the ACTUAL YIELD (31.6 g) and the
THEORETICAL YIELD (we'll need to calculate this - start with 22.4 grams of benzene).

7%-“1’{3 65H(, 2 mol C(, H(*) mo) CBHG? mo| C6 Hg Moy

1319 (o HcOy 2 mo\ ((Hol 0y

mo\ C(} H(,, mo|CéHg A/Oz |13H|j (bH(h/O'l_,

1244 (oW x * X
/ 0% Cefp mal Collg mo\ ((HeV0y
2153, Clppon (heorclicl yiel]
316 |
PRECENT VIELD = —=TALYELD  gigu Y, = J muu‘/’(,’—\%c/.S%\
THEORETICAL YIELD 3583 5
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25.0 mL of acetic acid solutfion requires 37.3 mL of 0.150 M sodium hydroxide

for complete reaction. The equation for this reaction is: Note: This is the

No.OH = \—l(,LHgOZ%NO\ C'LH&O’Z_‘\" H,O calculation
. . , i procedure for
What is the molar concentration of the acetic acid” the main results

L mol HC, H3 O, of Experiment 4C!

L. Selutivn {—— = 1S.0mL or 0,01S0

Since we already know the VOLUME of the acid, all we really have to do is to calculate the
moles of acetic acid in that volume.
0 S0 mnoal NeaOH = L mol MO H 2 mol HCLH’&(}L

mLz 10" °L
0~ %
LYY - L?‘

m

O u\SOW\ﬂ NﬁOH mo | HCLH’\B(}L: O,OOSSF/S"“"l
L mol MO H ey

To get concentration, divide by the volume:

Me 2 e A -
N\: e HSO?"*_ 0.0055% ! Hix 301’: 0.1 N A CLHBOL\

L. Selution 0,01LS0
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propylene acrylonitrile

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

1 - Convert 651 kg propylene to moles using FORMULA WEIGHT and a kg -> g conversion.
2 - Convert moles propylene 1o moles acrylonitrile using chemical equation.
3 - Convert moles acrylonitrile to mass using FORMULA WEIGHT.

12,081 g CyHg = mol (3l | g 2103 |y CHp = Amd (i

sg,oﬁblgcan 1 w\(BH N

0% ol (o H Ama\ (e 55064, (v
H j 376 § 3 ”\ B 3 -~

s G
*:‘\%1|00ij CSHBN (GHL(L?)
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10 Fe S0, + L Kmno,  $¥1 50, —> SFe, (S0, )+ L mndoy~ k80,
+ $Hoo

How many mL of 0.250M potassium permangenate are needed to react with 3.36 g of iron(ll) sulfate?

1 - Convert mass iron(ll) sulfate fo moles using FORMULA WEIGHT.
2 - Convert moles iron(ll) sulfate to moles potassium permangenate using chemical equation.
3 - Convert moles potassium permangenate to volume using MOLAR CONCENTRATION.

1D ms\ e gor,{ 2 L el l‘(mhoc,{

1S1.40 4 Fe Soy = mol e SOy
0. 150 o\ M0y =L \ mL=107 3

ol Te SO L mol K/MWO L m L
<0 §( 9 4 (—— =
’5"%3N5 T 1S1.40 4 ?as%xlom\ relo, ' 0. 7250 e l(/hn()L‘ 1D 3[/

7.7 ml of 0-250M kmaO, /




11 Electrolytes and lonic Theory

- electrolytes: substances that dissolve in water to form charge-carrying solufions

* Electrolytes form ions in solution - (ions that are mobile are able to carry charge!). These IONS can
undergo certain kinds of chemistry!

IONIC THEORY

- the idea that certain compounds DISSOCIATE in water to form free IONS
What kind of compounds?
- Soluble ionic Compouncg
- Acids (strong AND weak)
- Bases (sfrong AND weak) |

The ions formed may interact with each other to
form NEW compounds!

Strong vs weak?

- If an electrolyte COMPLETELY IONIZES in water,
it's said to be STRONG

- If an electrolyte only PARTIALLY IONIZES in water,
it's said to be WEAK

- Both kinds of electrolyte undergo similar kinds of
chemistry.



