Chem 108: Lab
Week 11

Sign in
To do with Fermentation partner:
Alcohol Distillation
Turn in 7-Solution Report form
and
Post Lab Questions

11/2/18

7 Solutions Report pp. 76-80
& Post Lab Questions
Due Today

Solutions

© Homogeneous solutions are comprised of
solute(s), the substance(s) dissolved, [The lesser
amount of the component(s) in the mixture], and

@ solvent, the substance present in the largest
amount.

& Solutions with less solute dissolved than is
physically possible are referred to as
“unsaturated”. Those with a maximum amount of
solute are “saturated”.

€& Occasionally there are extraordinary solutions that
are “supersaturated” with more solute than normal

Concentration and Temperature
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A solution of 35g

Concentrated; @ 75°C it is Unsaturated but Concentrated.
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Relative Solution
Concentrations:
Saturated
Unsaturated
Supersaturated
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of potassium chloride in 100g H,0 @ 25°C is Saturated &

What describes
a solution of
25.0g NaCl in
0.100L of H,O
@ 10°C?

QUESTION
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A) Dilute

Solubility (/100 g H;0)

B) Concentrated

C) Saturated
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D) Unsaturated 2

Temperature (°C)

What describes
a solution of
25.0g NaCl in
0.100L of H,0O
@ 10°C?

A) Dilute

B) Concentrated
C) Saturated

D) Unsaturated

Answer
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What describe
a so?utioicrolf ’ Q U EST I O N
100.0g sucrose

in 0.100L of
H,0 @ 10°C?
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A) Dilute

Solubility (/100 g H;0)

B) Concentrated

C) Saturated
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What describes

a solution of AN SWE R
100.0g sucrose
in 0.100L of
H,0 @ 10°C?
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A) Dilute
B) Concentrated L
C) Saturated I facl
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DHMO, dihydromonoxide :
“The Universal” Solvent
http://www.dhmo.org
o
H

105°

Water : “The Universal” Solvent

The oil (nonpolar) and water (polar) mixture don’ t mix and
are immiscible. If liquids form a homogeneous mixture,
they are miscible.

Gene ad
nonpc 2.
oil an

Water layer

QUESTION

An unknown substance dissolves readily in
water but not in benzene (a nonpolar
solvent). Molecules of what type are present
in the substance?

a) neither polar nor nonpolar
b) polar

c) either polar or nonpolar
d) nonpolar

e) none of these

ANSWER

An unknown substance dissolves readily in
water but not in benzene (a nonpolar
solvent). Molecules of what type are present
in the substance?

a) neither polar nor nonpolar
b) polar

¢) either polar or nonpolar

d) nonpolar

e) none of these
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Salt dissolving in a glass of water Preparation of Solutions
used in chemistry

Solution Formation

from a Solid

Molarity (M) = Moles solute / Liter (Solution)

Recovering a Solute? Solution Concentration

''''' & Concentration in chemistry is expressed as molarity (M).

Ci2Hz0n

Molarity (M) = Moles solute / Liter (Solution)
@ An important relationship is M x Vg0,= mol

LiCl

Solubility (/100 g H;0)

i e & This relationship can be used directly in mass calculations

s01- of chemical reactions.
E o 1 U A & What is the molarity of a solution of 1.00 g KCI in 75.0 mL
C of solution?

e T . T M ¢, = [1.00g KCWS.OmL/]ﬁ molyc,/ 74.55 g ol 1000mL /1]

Temperature (*C) =0.18 molyc, /L
How can a NaCl be separated from a solution?
http://chemconnections.org/crystals/

QUESTION ANSWER

20.0-g of HF [MM = 20.0 g/mol] was dissolved in water

20.0-g of HF [MM = 20.0 g/mol] was dissolved in water to give 2.0 x 102 mL of HF(aq), a weak acid solution.
to give 2.0 x 102 mL of HF (aqg), a weak acid solution. The The concentration of the solution is:
concentration of the solution is: a) 1.0M

a) 1.0M b) 3.0 M

b) 3.0 M c) 0.10 M

c) 0.10 M d) 5.0M

d) 5.0M 20.0g x mol / 20.0g x 1/ 200mL x 1000mL/ L

e) 10.0M e) 10.0M
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Seven Solutions Post Lab Questions
http://chemconnections.org/general/chem120/solutions-mixes.108.html

QUESTION

Solutions: molarity & volume — mass

How many grams of NaCl are contained in
350. mL of a 0.250 M solution of sodium
chloride?

A)41.7g
B)5.11g
C)14.6g
D)87.5¢g
E) None of these

ANSWER

B) 5.11g

Seven Solutions Post Lab Questions
http://chemconnections.org/general/chem120/solutions-mixes.108.html

Volume (L) times concentration (mol/L) gives
moles. Moles are then converted to grams.

Chemical Reactions

To DO Today
Separating the Ethanol Produced

Fermentation / Distillation pp.63-67

http://www.piney.com/BabNinkasi.html)

~Ninkasi-Dana%20Garves.pdf

Career ladder

Dana Garves

Industry experience

=

Brewing entrepreneur

Energy: Heat: Enthalpy (AH)

AH = J or kJ AHgeposition= ()

cal or kcal

AHgongensation= (*) AHggigircation= () )

508 5
H,0 (

H,0 (1)

100°C 25°C f.p. C
oC
& _cooling coolina
PR e P e
<®> , B> ; |«
- b.p. - m.p. v
® “ oC 3 . oC o
AHvap{mzahon= (+) AHjygion= (+)

AHgpimation= (+)

Water : “The Universal” Solvent

The oil (nonpolar) and water (polar) mixture don’ t mix and
are immiscible. If liquids form a homogeneous mixture,
they are miscible. The ethanol product is miscible in water

and both will vaporize.

Gene ad
nonpc 2.
oil an

Water layer
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QUESTION

http://chemconnections.org/general/movies/html-

Distillation
swifoil-refining.swf
$ Answer either: A) endothermic, or: B) exothermic for
i each of the following 5 changes of physical state.
B 2. Vaporization A) exothermic
4001 How S Viors. | o

Oil Refining:
http://science.howstuffworks.com/oil-refining4.ht

Solution Concentrations

Concentration is a measure of the amount of solute
dissolved.

Theoretical & Percent Yield

http://chemconnections.org/general/movies/html-
swf/oil-refining.swf
moles solute

molarity = M = fiiers solution

Density and Percent Alcohol of the Distillate

we It
Some other common units include percentage by mass, percentage by volume, (which relates to
alcoholic proof), parts per million, parts per billion, and molality. The definition of cach provides the

basis for calculations with that un
% by magg = BaSSsOlute o,
mass solution

volume solute__ 00

Solution Concentrations

@ Concentration in mass percent is common.
Mass % = Mass solute / [Mass solute + Mass solvent ] x100

€ What is the mass % of 65.0 g of glucose dissolved in 135 g

of water?
Mass % = 65.0 g /[65.0 + 135]g x 100

=325%

i
The ethanol produced in the fermentation is
— distilled along with the water used. The liquid %by volume = SRERES
collected is ethanol mixed in with the water, [Proof = % by volume x 2]
which is the solvent. The amount dissolved pars per millon = ppm = BESSSOME 0
will be calculated by experimentally mass solution
determining the solution’s density. s erbillion = ppb = ZSE
What is a solution’s concentration? molality = m = Ot SOME

% Ethanol from
Density
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Calculations

Determination of Percent Yield

From the density, volume, and percent alcohol of the distillate, calculate the actual yield in grams
of ethanol. From the balanced equation for the reaction, given in the background, and the mass of
sucrose fermented, calculate the theoretical yield. Finally, calculate the percent that the actual yield
is of the theoretical.

CpHyOy + H0 — 4 CHOH + 4 CO,

sucrose ethanol

o
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Theoretical Yield Calculation
27.65¢g 2¢ (theoretical/
Cp,H,,0;; + H,O — 4 C,HOH + 4 CO,

sucrose ethanol

Molar mass = 342.3 g/mol Molar mass = 46.07 g/mol

? mol sucrose = 24.55 g / 342.3 g/mol ? mol C,H;0H = 4 x mol sucrose
=0.07172 mol =0.2869 mol

24 (theoretical) = mol C,H;0H x 46.07 g/mol
=13.22¢g

? g (actual) = [Z.& % thatis: 4.5/100] X 52.2.22.0 v 0.990 g b’
=2.33g

% Yield = g (actual) / g (theoretical) x 100 =17.6 %

Theoretical & Percent Yield

& rm—
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Doing:

$=2 -: Laboratory Manual Fermentation-
Distillation Procedure pp. 63-64;
Report Form pp. 66-67; DUE: Next
Week (Show Dr. R. distillate before
disposing down the drain & have data
initialed before leaving lab today.)
POST LAB Questions DUE: Next
Week

1}
=

POST LAB Questions DUE: Next Week

http:, nections.o 120/
ethanol-ques-108.htm

i
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- 1 DRINK = 1.25 ounces of 80 proof Alcohol » 4 ounces Wine = 10 ounces 5.7% Boer
- — Bl <sorsos [O] <soseors B >=om%

https://www.youtube.com/watch?v=P--6LEbksds

https://lwww.centeronaddiction.org/




www.centeronaddiction.org/addiction

DEFINING

ADDICTION
CHANGES
EVERYTHING

WHAT IS ADDICTION?

ADDICTION PREVALENCE
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