Chem 106: Class/ Lab
Week 10

Sign in: Roster @ front of lab
Pick up returned papers

For today’s experiment

Work with the lab partner(s) who set up
fermentation with you

Answer

The electrolysis of water is the reverse of the synthesis of
water. Which equation best represents the change that
takes place when water is electrolyzed?
A
B

) H,0() — H,0(g)
) H,0(g) — H,0()
C) 2H,0(1) = 2 Hy(g) + O,(9)
D) 2 Hy(g) + O,(g) — 2 H,0())
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QUESTION

The electrolysis of water is the reverse of the synthesis of
water. Which equation best represents the change that
takes place when water is electrolyzed?

A) H,0(l) — H,0(g)

B) H,0(g) — H,0(l)

C) 2 H,0(1) = 2 Hy(g) + O,(g)

D) 2 Hy(g) + O,(g) — 2 H,O()

QUESTION

Ammonium nitrate, when heated, decomposes into

nitrogen gas, oxygen gas, and water vapor. It may be
explosive. What is the sum of the coefficients in the
balanced equation using smallest integer coefficients?

A)3 B) 5 Q)7 D)9

https://www.youtube.com/watch?v=c50rJHRHbX0 k2013)

__ NH,NO;(s) —> _ N, (9)+ __O,(g9)+ __H,0(g)

ANSWER

Ammonium nitrate, when heated, decomposes into
nitrogen gas, oxygen gas, and water vapor. What is the

sum of the coefficients in the balanced equation using
smallest integer coefficients?

A)3 B)5 C)7 D)9

2NH,NO; (s) —> 2N, (@+ 10,(9)+ 4 H,0 (g)
https://www.youtube.com/watch?v=kJEnfzIR1HY

QUESTION

Determine the coefficient for O, when the
following equation is balanced in standard form
(smallest whole number integers)

C4H10(9) + O5(9) — CO,(g) + H,O(g)

mooOm>
o wo

A)4
)8
)1
)1
)2
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ANS l l ER Consider the molecular view of reactants converted to a product in
the boxes shown below:

D) 13 Pe e, Q) g&
e ) I
2 CyHyg + 25 Oz —> 16 COL+18 H,0,) ® e T e
0 )
2CyHyg g+ 13 Oyqy—> 8 COLy+ 10 H,0)) 8 nitrogen
oxygen
O, should be balanced last since it contains only Q@ chlorme
one type of element and balancing it will not Which balanced equation best represents this reaction?
cause an imbalance in another element ! !
A)NO + Cl, — CI,NO B) 2 NO + Cl, — 2 CINO

C)N, +0, +Cl, — 2 CINO D) NO + Cl — CINO

ANSWER Chem 106: Class/ Lab

(ll:)::;izsl};i(x)rx)licbc:ll:\r‘:10\\ of reactants converted to a product in Week 10
g)o:) %o . io%?& Turn in Today
) 8(3 5 Q) Cb 1. Chemical Reactions
Py (Course/ Lab Manual pp. 49-51)
8:’5:;2 One report with everyone’s name who contributed
2. Reactions, Balancing, Stoichiometry Worksheet

Which balanced equation best represents this reaction?

E & (Course/ Lab Manual pp. 65-67)
+ClL — CLN NO+ClL —2C
SR (e D Yo eSO One report with everyone’s name who contributed

C)N, +0,+Cl, — 2 CINO D) NO + Cl — CINO

Energy: Heat: Enthalpy (AH)
Chem 106: Class/ Lab N -
Week 10 cal or keal
AHcondensaton= () AHgigncation= ()
Today’s experiment: Completion of ;“ 0 ;ﬁ:ﬁ("“ p. ‘;f;'
Chemical Reactions/ Fermentation/ Distillation - woing - e
Due & stamped Today ) E ;i ("L: !’! i
Distillation (Course/ Lab Manual pg. 46) SN bp. —= m.p. —=
@ ,°C @ . °C @
AHyaporization= (+) AHygion= (+)
AHgypimation= (+)




QUESTION

Answer either: A) endothermic, or: B) exothermic for
each of the following 5 changes of physical state.

2. Vaporization
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Answer

Answer either: A) endothermic, or:B).exothermic for
each of the following 5 changes' of physical state.

2. Vaporization A)-endothermic

Al-lvapctnzalion= +)

D [ Stl l |at| on http://chemconnections.org/general/movies/html-
swi/oil-refining.swf
\
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Oil Refining:
http://science.howstuffworks.com/oil-refining4.htm

£4001 How S Vs J

Energy Diagrams

Heat @ constant Pressure (Enthalpy) AH
P
s5lS5g
+~ HO(@25°C -+

AH =C, liq x mass x AT
H AH=522k)

H,0() @0°C
H,0(s) @0°C

Mz = 6009 k/mol
AHyuon = 16.69 kJ

- H,0(s) @-25°C - AH=C,ice x mass x AT

AH =254 kJ

+4

Process Path aH = aH,, +AH,., +0H,,
1f 50.0 g of ice @ -25 °C warms

to25°C whatis AHofthe ~ AH=7?
process? AH =24.45kJ

Energy Diagrams

Heat of Reaction

The heat of any reaction can be calculated from
the heat(s) of formation of minus
reactants.

AH,,° = 2n,AH.(

3 ) —2'n,AH, (reactants)

ENDOTHERMIC EXOTHERMIC . .
compter s
: —
e A
energy | acivation / )
o | g/ an
|94
——

rescton patiry

Endothermic AH,,,°=(+) and Exothermic AH,,°=(-)

QUESTION

Reaction pathway
(True/False) The above energy diagram represents an
exothermic reaction.

A. TRUE
B. FALSE




Answer

Reaction pathway
(True/False) The above energy diagram represents an
exothermic reaction.

A. TRUE
B. FALSE
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Exothermic Reactions
AUCTNE L
ol .

ZAI + Fezo, oo 2Fe(s) + AI,O,

exomieRuc

AH,,° =- 14,455 kJ/mol
http://www.youtube.com/watch?v=rdCsbZf1_Ng

https://www.youtube.com/watch?v=rdCsbZf1_Ng

Kinetics: Rate & TIME

(What is a second?)

Molecules must collide in order to react.
Activation Energy, (Ea) & Temperature: molecules must
collide with enough energy to react. Raising the temperature
increases the K.E. of the molecules, the number of collisions

and the energy of the collisions.
Temperature and Rate
Activation Energy

EXOTHERMIC

Generally, raising the temperature 10°C doubles the rate.

QUESTION

Which line in the Energy Diagram corresponds to the activation
energy for the forward reaction?

Extent of Reaction

oW
SN< X

Answer

Which line in the Energy Diagram corresponds to the activation
energy for the forward reaction?

A X
B. Y
C. z
D. W

Theoretical & Percent Yield
Calculations
Distillation (Course/ Lab Manual pg. 46)

C,H,,0; + H,O — 4 C,HsOH + 4 CO,

sucrose ethanol

Determinatio

chanol. From the bal
fermentcd, calult he teortcal yed.Finlly, calcult he pereen that thesca icd
i theoretical.
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Calculations

Roactant:

P
Oaanple

‘Simple Distitation

Temperature Range o ©

Voune ofOasiate| o
Cotectnd () 52.2my

‘Dansity, Mass & Poroant Yioid of Alcohal in the Distitae
Volume of ppet (mL)

ass of boaker + Gatsate (grams)

ass of besker (gams)
Mass of uttat (grams)

[owanroms _Qg()y/,,,;f’

% Percent eyt aconol (fom Tasie)

Totat mass of eyt aconolproduced (caloated)

55 Paroant Yiid ey wcono (cakulted)

Calculations
reacescr emoL roa vanious pevsrTEs o
Tty | Dy %] =l Oaanple
oty | |ty ||y
G ows | %0 ook | & o
1o owe | wo  ows | mo  oms
20 oms | wo oo | 7o oses
5o om | wo  om | mo  om o0 4
P | 40 om | 0 ow | 7m0 om 27569
7.5 % S0 ous |0 ous | a0 ome
7 a0 osee a0 o 0 e 123
70 oses 420 0wt 700 oss3 52.9my
w  oms | 40 o | mo  om .
%0 oses 40 owr 7m0 o 2] ‘[{}(7y,4//,,/
100 o2 450 0625 790 0840 ‘
Wo om0 | 40 om | o oms
2 om | @0 o wo  osr
Bo o | o oow | mo  oms
o oo | w0 ove | sm0  ome
T B T
wo o | sw0 oz | o  osm
wo o | 0 ows | smo  oms
Wo o | m0  owr | mo  ome
w0 oo | o oas | so  om
S0 om | smo ows | se0 osr
2o o | o owo | wo  asm
20 om | mo  ome | eo  oms
2o omws | smo  ome | wo  omm
M0 o | w0 om | wo  oew
Foow | w0 o | wo o
Mo om | es  ome | o  ame
70 om | e om | wo ool
Mo o | eo  om | @0  ame
20 oms | oo om | wo o
oo om [ e o | wo om
50 om | o o | wo  ome
20 om | oo oms
30 _oow | e _om

Theoretical Yield Calculation

27.55¢g 2¢ (theoretical)
C,H,0y + H,O — 4 C:Hs0H + 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./ v 0.990 g b’
=2.33g

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

Completed Report & Post Lab Questions

Due Next Week
http://chemconnections.org/general/chem106/ethanol-ques-106.pdf

Name

Ethanol Post Lab Questions
e chemcoections v gencralchem 2 thanc-gues. 108 Jomd

2, Whatyoar wasctanol st e in an iseral combsion cxgine?

3. Clarty o your amwers and cakulaions fo he following pebiems.

Ly
13676203 Moek

) How much cargy (1) couh b procucedfromthe corbustion o 1 gallonof
sooctane (C.H,,, gasoie) 6= 069 L The amosatofcoery prodocod pee e
of scoctan s 34600 Kol

Post Lab to turn in individually:
[Each Partner turns in a completed form]




