StuDocu.com

CHEM1050 WET labs

StuDocu is not sponsored or endorsed by any college or university
Downloaded by Jomalaine Cinense (jojocinense@gmail.com)


https://www.studocu.com/en-ca?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs
https://www.studocu.com/en-ca/document/university-of-guelph/general-chemistry-ii/other/chem1050-wet-labs/1607928/view?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs
https://www.studocu.com/en-ca/course/university-of-guelph/general-chemistry-ii/1501904?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs
https://www.studocu.com/en-ca?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs
https://www.studocu.com/en-ca/document/university-of-guelph/general-chemistry-ii/other/chem1050-wet-labs/1607928/view?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs
https://www.studocu.com/en-ca/course/university-of-guelph/general-chemistry-ii/1501904?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=chem1050-wet-labs

4
First Determination

| Time Temp. Time Temp.

o * Coantn) Coi_\ (mlf\) (UC_>
230700

1,— 3:30:30 P %1 3o[31.Y

1 AT A 340 od| BLF

,- o n 3No-Jo| 31,5
33130

r 9\, 3yl ool 3, Y

] 213200

\/ 332930 | 4 L) ST TN T

T M%@

,- 3328 3:3270% L) 31y zee| 3y

- 3°33%30 | 19.0 2:42 730 3.1
33400 | 2.4 +5 p BRSPS Y

T
2°34:3p [2F% 7943320 | 3,0

33.6

o 2,.535-80 | 33,7} 2z {Y{:o0| 304
325740 35-6 =44 3| 3p.A

T

' | 326~ 33.Y 3285 top | B0.9
2236700

T 33630 | 272.% 2245 % | 26,3
=7 0| 3.8 o | 30k
23:%3:30( 94 s TN IS

- 3138 :00] 32.\ S oo | S04
53¢ 730 32,1 ECCESED] BB

“r

ENTHALPY OF FORMATION

Part 1: Magnesium

REPORT 1-1
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ENTHALPY OF FORMATION REPORT 1-2

First Second
Determination Determination
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ENTHALPY OF FORMATION REPORT 1-3
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ENTHALPY OF FORMATION REPORT 1 -4

Part 2: Magnesium Oxide

First Determination Second Determination
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EXPT 1 ENTHALPY OF FORMATION REPORT 1 -5

Part 2 First Second
Determination Determination
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EXPT 1 ENTHALPY OF FORMATION REPORT 1 -6
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Enthalpy of Formation of Magnesium Oxide

Use the average values from your experimental work in your calculation of AH§ of MgO.
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/ EXPT2 MEASUREMENT OF AN EQUILIBRIUM CONSTANT REPORT 2 -1

Concentration of standard Na,S,04 solution 0.01066 M W

Temperature of the Equilibrium Mixture TEe L
\C/ O
Part 1 Aqueous layer
Volume of Aqueous Aliquots: 1 2 3
final buret reading F.5L m\— 43 5% b S F.F (il
initial buret reading --2!"5':' ML )4 .52 wl s W oy B
volume of aliquot L0 %\ il 0.0F pal ol uls
Titration with Sodium Thiosulfate 0 8 34 .CS
final buret reading —o TmL 2G5 M\ BB el
initial buret reading LA wl WA R 2§ ml
Re, < C‘ 22 A Lﬁ

volume of thiosulfate titer '%i‘*‘i‘ﬁ_ L 2235 wl 5 L

Total concentration of reducible

o g o -3
iodine in aqueous phase ] L35 X |p mo’/L . 343 }qiczwf/]_ .33 x 10 m»r/

(8EST) teesry /-
Average of "best two" L334 y)6 “ne) ri

(Label the best two titrations)
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EXPT2 MEASUREMENT OF AN EQUILIBRIUM CONSTANT

REPORT 2 -2
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EXPT2  MEASUREMENT OF AN EQUILIBRIUM CONSTANT REPORT 2-3

Part I CH,Cl, Layer

Volume of CH,Cl, Aliquots: 1 2 3
final buret reading 32 AN wl Ye (% mbl Y232 .1
initial buret reading 2L gl WA L o3l
volume of aliquot : 3.5 ml 8% ) 1,08 Wl
Titration with Sodium Thiosulfate )
final buret reading EAR RN 2%, 54 ml 7.7
initial buret reading 551 b 2.¢% mbL LAY Wb
volume of thiosulfate titer 2629 mL 265 el R R
. - . =% e ) =3
Concentration of iodine in CH,Cl, 2 .coxlo m\f| 2.03¥0 »bi 2.00 40 wl/L
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Average of "best two" 2. .o0x jv")"mcl /L
(Label the best two titrations)
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EXPT2 MEASUREMENT OF AN EQUILIBRIUM CONSTANT

REPORT 2 -4

Concentration of I, in water

EIL—JCHLG_‘L =2.01 Xibﬁzmal'! /L. K:\:I'E:

K i \‘;12;3 (G
E‘l{l b

Coly,o=(Tdencn | 202 ell = (16 IS w

s

Concentration of I; in water

= 1336 x(0 el AL | 16X el
= l_qz le'—l mri/l__ .

Concentration of I in water
(6 Tup ~TT oy + 015 Yy =020 min
[Iﬂlml; =020l — [T ] Loy
=62e0ml — 132 x (62,00,
= DY 255 s /L
= ) ¥ xl OF‘MJ/L
Value of K, in water, at Temperature ) ©.5°¢ °C
kc = Ed‘[.ﬂffj’
[12), (370w
= (Lraxe

(1 5] Y. 83 x10.

=13

7

L 1S x(o" wmel ,/L...

L2 xle Tl /]

‘ : ?:R )(l()"i’nm_Il/L_

Downloaded by Jomalaine Cinense (jojocinense@gmail.com)



i L

1 Part A Determination of the Order of Reducing Strengths of Zn, Pb, Cu and Fe
' 1. On the basis of your experimental observations on Report Pages 2 and 3, arrange the four metals (not
ions) in order of decreasing reducing strength. Give your reasoning, which must follow from the

results alone. The results usually make it impossible to arrange all four metals unambiguously; in
N that case order as many as you can, and then show/discuss clearly all the ambiguities and
| contradictions which concern the metals you cannot order. Show all the positions where these metals
“might” fall according to your data. Hint: the number of reductions that occurred, the speed, and
the extent of a reaction are irrelevant. Do not discuss reactions that do not occur.

-

Do not use any form of the word "oxidize". You may use any form of the word "reduce".
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EXPT 5

VOLTAIC CELLS

REPORT 5 -2

2

In each square, answer the following questions:

a) Do you think that a reaction occurred? Check YES or NO

b) If a reaction occurred, write your observations.

c) If a reaction occurred, write a balanced net ionic equation.

Cu2+

Zn2+

Cu

v

Zn

Yes d} No O

~peume bk 10 colowr

—Sur el besnime r‘-‘-*wﬁ\v 4 Maldle

24

Zn(sy ¥ (;f'* =3 Cineas 42“ )

(#4)

Pb

Yes @6 No 0
- ;mavahs o 'lp dnened f""f‘u o

[ﬂ.lﬂw r CQJCJ""U‘ dorices )

Pl‘o(” I 2.1) R (—‘-'\{,'w L ﬂ"“:ﬂ\

Yes O

Fe

Yes @ No O

MJ(\Q \T\M'&‘Ef& fﬁé\,(\k&\v\ /l.’\:'U-uvx

N colow e

i D ag " s 2t
“re-n‘,) t g (*M"-'j) e'f""}'

Yes O

. L-"‘l_i

--l{] —#Il
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P ey |
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EXPT 5 VOLTAIC CELLS REPORT 5-3
Pb?,+ F62+
No (% Yes @ No O
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W flahies  a Ealoinr
Cu
ll - s . L
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EXPT 5 VOLTAIC CELLS REPORT 5-4

Part B Measurement of Cell Potentials

8 Because the Fe?* concentration is not 0.5 M, the experimental voltages can be expected
to deviate from the theoretical voltages in all cases involving the Fe** half-cell.

Cell Experimental Name of Name of T'if;’]rt‘:‘iza]
Voltages and Average Anode Cathode P g.s M)
O 1033V Ne:»ﬁc".
“ . 3 :
Zn-C CRN-SRY >1. 0V 2 i [ o
" Ip o-tbe ¥ Averse V_
S(o
19 @ BN (e\v::rv_,.ql:‘. . (—M
Cu-Fe @ 6.51% v 0.5\ %V be 0.8V
D p.bl2v
(s (/ Dr \ Fveﬂm‘\c: PL’ )
Zn-Pb & 0.4 12 V . 0.2V Za - 0. 63V
7 ® 0- g!-fDV !-\'\rcro«\ti
Fe-7Zn L‘-\ 0 6'53 \ ‘_s-Dlgs‘.}v “Zﬂ \*6 OTLN
) 0‘956-\( Pwm-e\f? - \\/
Fe-Pb (D 4. 060V z 0,06bY Fe \\c 0.5

2. For the Cu-Pb cell, write the equation for the
N 5 ’
' Anode Reaction Posy, — P * le
I

2% e 5
CM e:mab_'\ i 16 =3 Ees)

a Cathode Reaction

On the basis of the theoretical voltages,write the order for the reducing stren gth of the four
metals, in order of decreasing reducing strength.

- The oder Hr dhe § mells c\c‘_’c,@ogw] eucing Sreaqih s,

Zﬂ(_g) > \_%(S'} 7‘:})(5\ > C;AQ\;)
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EXPT S VOLTAIC CELLS REPORT 5-35

4. One notices greater than average discrepancies between the theoretical and experimental
voltages each time the Fe/F e?* half-cell is involved. This indicates that the concentration
of the Fe*? solution was not 0.5 mol/L. On the basis of your measurements from Part B
and using the Nernst equation decide whether the Fe** solution concentration was greater
or smaller than 0.5 mol/L. Do no calculations. Clearly show your reasoning
algebraically with references to specific cells. Use all evidence available.

i =K ’ : ; A
|he Fe sotutlon Cancﬁn'm*lu“- Vs C\""e""*"" +han 0.5 M-“/L. -

- . -

1 -2 Y — S L s
Yo wa BT G e * Ty ‘—)\"c‘:;,\(\ + Gaeod

e 24 > = s
Fl" *L P, ? F‘t S — 7 Fe {;&v A rl’ ) ch\“ % Hhe ":A‘M"h\ G‘\,A\,
P 6)1"‘;\.{ {ong)

. ""2‘ T
b B E 1= [Fe” 1 (Fe ] od € 58 pesttive
(™) ] oS \
\A%'lm-) e Neoast al-m“}im‘.
S SYAC
n¥ ' Ff.ﬂ_]
= Ea— ©.029% l\vb\(
Y owma be  waclided Wt o ("“‘ﬁk B s l"'\"““"""(m‘] a Small f:-cff_ir\m:_ AN
c\ciax%a:s C Rée.rrwl e oy @, The £ oydues Lo dne .-e‘;q:rer'mei\‘* Lor Cn-Fe
Q—cl\\ &(\A F& ""F\D &,\L Was [O\NC” in Cl:)m('%f'\;‘-?/\ o "Hf\c "’(LLCDE':';CCL:;.‘\ 'uc..\b\,t F e (_a.(l‘.

- -

L

) Where [F{“:l >0 .5 o/ .;s'uiﬂw, JO‘) & >0

e

¢
|

B T, — Tt .
\ et Mg.l‘} Er\(g) —E k-“fl 3 re i

QTE?"“ j = ©5 and [* i ()os".ﬁvf:
(=] (™)
usn\i fue  Wesast gim;,m

E-e-£0a
.,.E *odz‘léloo}( \-D whese fr¢ 170) sme L. i LoD

.4] ﬁ‘.*’]
[: % F < 0.629%6 \uc\ ®

e oler hund glied oa neesde i E,whith Gn ba xen fom e

— ) mi

Thas o

=y 3 M &

Quperiment  valae B TerZs in wmparsir o e Hearedlin\ yalne,
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EXPT 5 VOLTAIC CELLS REPORT 5-6
Part C Influence of Concentration on Cell Voltage
Measured Temperature of Zn-Cu cell in Part C 2A.2 e

Measured Voltage of the Zn-Cu cell in Part C, with 0.005 M Cu®* }.045 V

(Measured Voltage of the Zn-Cu cell in Part B, at 0.5 M) ( oav VvV
| Describe what happened to the measured voltage when the cathode solution was diluted:

TThe messwed voilu qe Aesreased.

2. What do you expect would have happened if the anode solution had been diluted, instead
of the cathode solution?

The meassed ‘\..-’0'(\'5«5‘(: would e -exfw@*f‘i'

4o (nieease,

3 Calculate the theoretical voltage of the Zn -Cu cell in Part C, using standard reduction

potentials and the measured temperature. "
el (C Sk 2 (26D
-0
F=E - "" A R = 0N - (- 0.3W

S RA_Q“L'z‘n”‘J = l.ov
[Citd

= oV - (arnaaeis 2 ) ) (25
é?.CqéLf'gSc-Mu\“l> 04

=110V - p,65%53 V
=].04 V
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EXPT 7 CHEMICAL KINETICS REPORT 7-1
Part A. Dependence of Reaction Rate on Concentration
1 2 3 4 5 6
- Time Temp. Initial [1°] Initial [S,04>"] Rate Relative
Seconds i (mol L™) (mol L) (mol L™ Rate
| 28 | 72 kol s
1 %15 ZZ 0 x(02 WI/L, 4100‘(0’2 mo(/(. 5175'*{04;%1 Lt 2
Ft
gL,
51 1 ‘CT Z{‘q . R
> | et e | Qo007 wilL | H00xI07moll | (a0l
i
95 < 21 215 2 ' 7 ol '
3 4 s 2,00k 2wl | 00X melll | 75,10 ol L&
2.7
145 < 24 | 7, 3 *
¢ It g0 0%\l | 200x10%ml | 3850 Cmoll's
(R ‘-‘,ﬁ
V= |z | g
> o5 -~ Z; ¢,00 0%l | LOD 02wl | g (0% ol '

More space for calculations on next page.
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EXPT 7

CHEMICAL KINETICS

ot 5 Cololechon o el T3]
h=r = (cif)ic(c(f; a,z(cu_)

REPORT 7-2

s

byt‘.cm:s 1 r’c-Qsm b I?c‘@rﬁ ﬂ?m'ﬂj

-——L Z . ks aﬁkﬂ“MXTHg
'Vz = bOml
Oenchion 1+ [371= (0:200 mal/U) (10: 0403 L) - P
5010"{0F3 L
* 4oox10°2 i A
Peocton 2,4,5: [1] - (0,200 iral/L)(Zﬁ,?_)xw'ﬁL) Rewrchion 8+ [17] - (02000 )(5, 00103 )
59!0"‘(0“'3[, 50101!0’5(_
- w0l * 700407 mlL
Columa th Caleulabion L ikl (s, 02 g

Qeachn ,2,5 - 15,6610

B 0omlL)E0.0x03L)  Rehion (077 (oo il J(10.0-003 L)
bO:OXkTgL

- bogxioE L
= 400107 polll 1.0 x5 % malfl
Ok B [S,067 = (000 pd /) (500410°8L)
5001072

- Looxlo-2
Clom 5: Calalatny Rl 1y, - A[szosﬂ
tohe, = 50020 il

=

5 T5xI0 Vol

4 pr -5
h[%z:]., M— - 5“}35(.‘0'4 m,‘/]_,
50,002 L
(ke - 50A0 4 malll

falke, - 5,ggxm m;.[/(_
Hl=

ey BTl
[4G<

‘ ' s

= 10k %10 Bl Lt )

I0p x[0 H‘DIL s = 2;%"(0—{?”9!“:"5“-' 3‘3373{0—(7 m’.’l e
ralens = BOOX0F il
A<
© 1A6x10 Y ml-L !

Column lp: ch(‘u(ahﬂq Qc::Ja hve- POL:' mD Qfﬂ(’hw
mle hes he <-Ma|{e5+ etk

e rthe = %E: (ch ke .;_%I% vy mlcq*_:gf rel. rake - ;t:: telitale, = }%L—%
Smgt e - e gt
2,86+ 280 7 bl 26L40v

- 2 ot | = | = |
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" .EXPT 7 CHEMICAL KINETICS REPORT 7-3

de= k5?1 (07"

1 Using your data from Part A, what can you conclude about the dependence of the rate
on [I"]? (eg., the rate is proportional to [I" ], or to [I” I, etc.). Explain fully, with
numerical support and reference to all relevant solutions.

Fom Park-4, tczan be corclides) bt e 1k oF U Feaetton rﬁpmpdmlfml b [.;l’] ;

Lmk?w? ak rendion 2 bl ,‘nL con b seep Hhal [17] afwbkr;jwﬂh_raaa})‘m Z ha/s/mg

a coenahon P 2o0xl0Z ol candd rexchion | of %.06X{0‘ZWJ/L__..,_[F¢ (ale also obxb!gsf

Uw“r bb *f‘O”i”' nvl*t-""»g"“' comine Close "'o N 'nw"whgnvl'tl's“t This can aleo be soen w?'}h

tesichor |40 5 it [17] dabling as bl ae Yie rabe . (kg b amachon 2402,
. [’1‘"] lcrextees Lvya. chbr DD «Dé:‘\,wI with Jhe rode als wmmj ?ppyoxﬂmHy for.

Tie te shsewed 1o be e when [5,577 16 costont. Thus e reschion s st

order it g l

: How does the rate depend on [$,05" ]? (Answer as in Question 1 above.)
brow Ot 4, V tn bememdided Yot Hhe ralets p"opmhvﬂ ol 15 I ()5‘7]
B exanfimg rearcdon 2 4o &, (3477 Aubles with Jhe 1t Aaiblig (zﬂ,fj}f;ly as well.
From ezchon 2+ 5, [%0‘62’ mmcs-ﬁy a ‘L;ab\r\:p%.m ;Whlh.uLhczmk,
M-n:mnﬂ fmaiw\:m 5 b 4'——”?115 when [I’] s cons s -

s Mebovdorm [Gdp= T uilh = . .

> Write a rate law for this reaction that is consistent with your conclusions.

e = ka1 d V
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EXPT 7 CHEMICAL KINETICS REPORT 7- 4

4. Calculate the rate constant k for each of the five reactions in Part A. Average the five
values. : _
- _ral=
[3,071(7]
— : e I P Y S O
4 (ko040 -2l ) 00407 ol )
1 254407 o )
kZ B 1«0&?"7‘(0"5 ?W’t“j:' g : g;zy‘ofﬁ L'm?l grf
(60040 ZmollL) (4040~ Zmalll)
2 52 xl0°% Ty )
: by - 2o ) > Saldo® Ll st
(2.00410-ZpwllL) (%omt@‘w%)
3 lXID—Fg A el
: - s BEDOCm S s el
(402 mid ) (2000wl ) =
| 2 ks> _ZeX0 oL - 47x10% Lnl's”!
(qawlo mal ) (1002t
3 g»lb & 'Ddg P \F\\,/
: . (T (R ¥ ﬂt‘"u
Units y vl‘{' -~ | ) ¢ f
N L mot < !Irjl £Y {jL
Average Temperature ola ¥,

(This is the average of the five average temperatures.)

Average k o ga 1102 L ol fs;” :

Y o .I !
i &\ £ C_-\'J:l1 \"\')I

gl

Downloaded by Jomalaine Cinense (jojocinense@gmail.com)



y

- EXPT 7

CHEMICAL KINETICS REPORT 7-5
Part B. Dependence of Reaction Rate on Catalyst
Catalyst Unknown No. (]|
Time Temp. Initial [I” ] Initial [S,04> ] Rate .
Seconds & (mol ) (mol ) (mol L' s71) (L*mi*'}g’“’)
| W 19 | 9/4 :
6@ | 7t i ho0? | 4o0* | ggalot | 520
9
57 Tl PN
60) | SL5 /2 21% Y0~ ol L |g“{9 5UEx02
219
5 29 |719 _
6@ | 5 - hodo® | 4000 | gapdo | BAEHIO
214
Average Time 5‘3 = Average Temperature Z[ q o
Average k 5902 Units Ll

hal [7] - (020 il ) 10,0x1072L)
Lo ko4

1ol = Al807 ]+ 5w
I

= 4l el

fmhon(a):

Inha[ [ngfzj : (Osl'fD rmlﬂ-) (20 a‘}"l'O'gL_)»
S0:0%(0 g8

rcﬂafl‘*on b), (<) |
foke =) (o7 ] . 5-.{70%10'“ /L

%IQ""LM/L

rale < L 1S4 Y[17]
‘g.égxm*bw‘i, L' <! |
(60002 ) o0l /L)

L, -

W0 =

> €,23%107Y pol |

: 5 ft K(Ohg L‘h’&ﬂl“{ S“’{

bt

4.00%107? poi/

5ls

 §1%107° mol-L's™!

| Ll" ¢ f’f’{'xfO“?m;,t‘sw :

(rlo 2t ) (400 mall)
* Bigxl0 2L -l <

"c = BA7H0"

2 Ll s

v
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EXPT 7

CHEMICAL KINETICS

REPORT 7-6

Part C. Effect of Temperature on Reaction Rate

Approx. Temperature, °C 0

Room 40

Measured Temperature, °C

LN

Average 22,1 $5
Time 14 Hf= E Likrs s
Rite: ‘el T 5 20 %(0% mol-L's™! EBH08 it 47Xl s
Relative Rate x 100 100 460 21 :
log of (Relative Rate X 100) 7,00 203 4.0
Temperature, K 27? K 295 k 41 K
1/T, K1 40073 I 5802 K | 40P K

Draw the graph. Calculate the slope. Calculate E,

(e - Barrtmll

ra\r:a‘,a ) [Qﬁ”'] =

1, 20510 L ls™!
T‘CLWA'C’-F ____@IZILG' e (00 T‘ﬂls!’a‘b(m= ____&_fa‘lf‘ o 00
gc E{"L:)GC a fare ¢
- BIBA0Y (o0
N L 20%(0v
i
(o + Bt cclstons 1
) ek pace )
‘\.éﬂﬂ{cl@}
Slope = __— 2,00x10% K / E, =

mleqo e’ B0t mol/L

ks
T HT0™F el L

el ‘?"‘J"Ea = 2 e A loo

rﬁ'.[!:-oac
= 97078 oo
112‘9}{,0’{&
1229
Gt I ml!

12
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