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Experiment (6)
Molar Mass of a Volatile Liquid

Report Sheet
Unknown No.
Datna:
Trial 1 Trial IT
L. Mass of empty Erlenmeyer flask

+ Aluminum foil + Wire (g)

Temperature of boiling water (K)

Atmospheric pressure (atm)

PELIN )
13¢5 72=_571K
54 M H‘j:’- ﬁq'i,? Cl_.h—ﬁ

4, Mass of Erlenmeyer flask

256 ¥ ;0

!"3.2‘? r 0|

+ Condensed vapor + aluminum

foil + wire (g)

- 18 Mass of condensed vapor (£) PR——
6. Volume of Erlenmeyer flask ‘\c—;f’ﬂ[:i_‘“” ! [J-L_‘___
7. Molar mass of the liquid. calcu]aﬂci ’ b @_ﬂﬂlﬂfv 1!'\____
8. Average molar mass \$ = 0#2)
or-nf 1 paress i i
el . oottt M = joe

, 0821 &%7 ()r‘;} 15 %/Mﬂ'{fff

wion of the molar mass wses a corree ted mass for the vapor which

Note: A more accurate caleule . i !
he mass of air displaced by vapor at room temperatitre.

takes into consideration t
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Experiment (7)

i

Mﬂ'ﬂﬁﬂﬂﬁﬂn of the Molar Volume of Hydrogen Gas

Report Sheet
Trial 1 Trial 2 J
mettc from 50 mL mark to the scaled end A=E 2y Mek
@e of magmnesium ribbon __ﬁa-h-lf* b5.05 g
Wﬂing from Step 11 [ﬁ H.DDI"‘J
L?Elﬂmre of the water in the graduated cylinder (Step 13) ﬁ« 64 HC
Iﬁ_n_[g temperature 2l 18 g il

Js 6 m

|Rr;-mn pressure
| T

vapor pressire of water—use the Walcr iCimpraivic from

m Hj'

| 15 .'9’"o¥m§j

l$1ep 13 and the Tabie below.

' Vapor Pressure of Water at Various Temperatures

Temperature Pressure Temperature Pressure
| °C tort °C torr
16 13.6 21 18.6
( 17 14.5 22 19.8
' 18 15.5 23 21.0
19 16.5 24 224
20 17.5 25 23.8

46
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Calculations: : 1934018

Set up each problem completely and SITOW UNITS, Cancel the units when you do the
calculation. Use the cormrect number of significant figures in your answers.

1. Write the balanced 2" ST — M) 2 + He =k
“G) i

2. Determine the number of moles of magnesium used. Find the average for the 2 trials
wel - 205 = EFF“’.K

Aass = hﬂﬁ_ﬁf Mieale —
MH = e 430l g luo! M) AFE 408 RO
_,d.r?f"c
——

3. Determine the volume of gas produced. Find this by the following equation:
Volume of gas = (Volume of burcite from 50 mL 1o scaled end) + (50.0 mL - burcite

reading). Find the average for the 2 trials,
Use the averuge of vour data from the previous page for these calculations.

V= 85 +4Fo-11) = 4l.g 4L

4. Determine the pantial pressure of the H; pas. Since the 11z is collected over water, the gas
H:_End water vapor, The 1otal pressure is Preee = Pit,

in the burcite contists of a mixture of

"‘ﬁl:n-

=D P [
7 1 pess - o - o, gjazﬂj‘,

" tFoka)
H,

5. Using the resulis of your calculations in the previous steps, determine the volume (in liters)
ol the H: al one atmosphere pressure (760 torr) if no water were present.

H —
b Pu, o PV, = 59 #433b) s xe =] % Ve
;;?,J.{HHS ..r:ﬁ j’z_- U?, = ‘_QDLI C'!Lfl_

6. Using the results of your calculations in the previous steps, calculate the molar volume (in
liters’mol) of dry 113 a1 room temperature and 1 aimosphere pressure, (Don’t simply use

the ideal gas law, use your own resulis!) L] -

= '*:J__:».-_ —_ o 4O
Hole a0 h

7. Using the results of your calculations in the previous siep, caleulate the molar volume
{in liters’mol) of dry I1: a2t STP. e
L [, % \O
BoUY L PNz o Q23 hliBX\S 4\,

' 291 T 973

T T2
47 e” V? =5{33‘?t" L.
'“_:U)ﬁ ':_';L‘.‘J??Cf - -ﬂa\W
V="e = '8’1"“1‘A'Si;_:_annedwithCamScanner
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Student Name-
ID Number-

"-'ll‘ll'lcr Nﬂmc: ;

S9200) Qarers
/936015

Scction No.:

[

Date :

r »

Report Sheet

Part A: Determination of the heat of solution of NaOH (AHy)

Data

I.  Volume of water
2 Mass of water
3. Mass of NaOH
4.  Molar mass of NaOH
5. Moles of NaOH
6.  Mass of solution
7
g
9

Initial temperature
Final temperature
AH) of solution
—
10.  Average AH,
L -]
Bc
L.
ey

59

!;25 X o)

Triall Trial 11

—

Z,v.ecag X o=\

40.0g/mol
5 c:’ré.d:::lﬂ

leot 2 =lozey Jo)
| L =3 B
20 = 4B 5
& s\, = ~1 7o ipai‘z‘x—; =

e
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Part p. De
) lrn“ﬁll"ﬁn o
f the heat o , \ALHO\ K
Reutralizagy, (Al,) ol reaction of NaOIt with 11Cy (Atir) and the heat of

Data;

- Volume ol 1IC solutign Tatall Trial Il
2 =

Mass of jicy solution O S0 F !
3 Mass o[Na()”
4 oo T ol

Molar mass of NaOH 40.0 g/mol
5. Moles of Naoqg reacled ——— (o uol
6. Massofsolution - . _\o?2, 00 o Fre |
7. Initial temperature.- g <
8. Final temperature 272
9. AH: of solution ~C3 , g2 A3/ s\

- hd J‘;{'H"# Aj'//abl'

10. Heat of neutralization (AH2-AH,)
11. Average heat of neutralization

T 1€c
Part C: Determination of the heat of solution of an unknown salt: TZ -~ 9Z M c
Data:
Triall Trial Il

Volume of water

[ ]
-

Mass of water

Mass of unknown salt

Initial temperature

Final temperature
AH of solution

7. Avcrage All
Show your calculation for Trial I:

2w L ow

Scanned with CamScanner



Student Name: Section No.:
1D Number:

Daic ;
Partner Name: Group No.:
Experiment (8)
ollipative Propertics: Molar Mass Determination
- T¢
T/ - Tfj <alUent s | ‘Ll::”_
Report Sheet — =i
?‘5{0 = ézlf - '?Jq’
Unknown Number ac&.,-cgﬁ cgc-[lg(cnyic‘r sol 7
— L2 = [oxie HY
7%
A. Freezing Point of Cyclohexane
I. Mass of test tube (g) I
2. Mass of cyclohexane (g) O
3. Freezing point, from cooling curve (°C) ks P
B. Freczing Point of 2 Solvent-Unknown Solute Triall Trial I}
1. Mass of test tube + cyclohexane (g)
2. Mass of cyclohexane (g) EOQ’\
3. Mass of solute (g) : jQr-:F/'q"
4. Freezing point, from cooling curve (°C) ‘;?;CT =
Calculatlons: s
1. Freezing point constant, Kf, of cyclohexane 20.0° C.kg/mol
2. Freezing point change, ATr(C*) v hco
3. Mass of solute in solution (g) 22 F »f
4. Mass of cyclohexane in solution (kg) (0,009 F 0,00 =10/ RY
S. Molar mass (g/mol) {ol®, irjx’f::"f |
6. Average molar mass (g/mol)
Molar mass = Pok 3¢
SolufF 52 =5 U =
b"rﬁ - ﬁ/ﬁ -r’v______/"‘"f%ﬂ J f ;
T, A Solutex uass SelUSY ALl R g
AU =16 ch/yd
Scanned with CamScanner !
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REPORT S

Student Name : - Stud?’t 0! :

Instructor Name : ';f“":d/ e 57 Section No.:

partner Name  : J\ohemmed Hesaw e o5
Data Trial I Trial IT
1.  Mass of empty crucible \ed g | Pgog
2. Mass of crucible and Mg \P. 65 g \ Pg5 g
3.  Massof Mg 2.5 25
4, Mass of Crucible and oxide AL £ 3. P
5. Mass of magnesium oxide q q
6. Mass of oxygen 6.5 LS
7. Moles of Mg (FM of Mg = 24.3 g /mol) P(‘)/IO_E_ ¥ olo2 ;
8. Moles of oxygen (FM of O = 16.0 g/ mol) g 3.2 5oke & I
9. Mol Mg: Mol O & 1o / L]
10.  Empirical formula of magnesium oxide M 2 oW M (/q o
11. % of O in the compound 1972 2 2.2
12. % of Mg in the compound G0y 7, fon %
Sample calculation for Trial I:- 1455 o § Mg - \@ .65 - [£.4 = 2% LE

7 QCngO\/:vld.CS’_\g,ék:D'q
W e D e

o otb
G s e
N\O\€3 OQ O
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POST-LABORATORY QUESTIONS

What is the effect of Mg;N; if it is not decomposed on the reported (Mg to oxygen) mole

ratio? MghMa — Moy o y MJ}/\,M o plé
“ SreEEEmdl . e

\ _J, oA
\/H‘«u MJ?O V‘Ol{“’)@
YWsleO )

M8 =~ wasc ©
wWigte Ok Ma__(_;_Mgg_O_y —~ MaJs a(I&

Describe the effect of each of the #oﬁowing factors, whether increases, decreases, or has

(d"‘(J-wu'?‘\ A

no effect on the reported value of (Mg to O) mole ratios:

If carbon is deposited on the crucible’s surface (because of improper heating) and the

crucible with contents is weighed without removing the carbon residue by further heating.
Deveusae [ maole O () 7 mole v, fl0 V/

If the magnesium oxide ash is not dried completely.

\”)e[‘/(“fe/hn D/Q Q,’\/ w&’v (/01["-’)

If rapid oxidation of magnesium occuryo'o much air, and some Mg is lost.

NotO\U /Véy*'a

If air is not sufficient to react with all the magnesium.

wvole o ‘//Vf/?’{'af/

Explain how magnesium nitride is formed during heating? Write a chemical equation for

/
/

itg formation.  3Ms. & W, MJ;I\///
2

Explain, by a chemical equation, the effect of the added water in the decomposition of
magnesium nitride.

W
JJN; Foag § B e Mg ), + Nl

(3)

M \
7 Cotl) M Oy
Jx ; *2?3)

A
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Name _ Lab Instructor e e S e o
ID Number Avv g, Date Lab Bench I

Prelab assignment: Experiment (2)

EMPIRICAL FORMULA OF A COMPOUND

il How many' grams of magnesium combine with 1.50 g of chloride ions in MgCl,?
W = \ \
C)lCS &£ el __E; = 0 443 \ ngle M,j p, 2 wmole e

254

Wals = woleS stwmm =2 0211 5 2 4.3 e

= o5 [ wasle
l= 5148 gqraek |
2. If 11.80 g of iron reacts with 5.06 g of 6xygén. Determine the empirical formula of the

resultingoxide? .,(p5 o [ “F, = \\,00: .2l wale
56
mole g Sal® 5. - BBE 0 oy
\ ¢ :

& ,'}l 5 /

Fe a3t O g a5 Fe O =3

3. ' A 20.882 g sample of an ionic compound was found to contaifi 6.072 g Na, 8.474 g S,

and 6.336 g O. What is the empirical formula of the compound?

Woles oF Na = _J_Q_Zé N
92
Mo ley sk § - 8.474 e

.\Ma_(e/(‘ o F o 7atts 6.'9))6 P




REPORT SHEET

Student No. :
Instructor Name : —— - Section No.: W N, (:V/ D
Partner Name —c’ - Date S 4'/3/ Q”q, N
Z -

Observe the appearance of the hydrate BEFORE HEATING. Write down your observations.

Solid evysials T Lag appears pev Fectall ) dvy.

Observe the appearance of the hydrate AFTER HEATING. Write down your observations.
POUA(V/ V"[“" SMq“ V*V‘%‘!Q{(S 2 'Hrlol‘( \/eoc_"r'; (/;4“/‘ V"\\fd’fé

Mass of crucible, cover, and hydrate before heating (Step 4) i, a
Mass of empty crucible and cover (after cooling in Step 3) s, | 1

Mass of hydrate before heating 2. bk ;
Mass of crucible, cover, and salt after first heating (Step 8) 4 L o 2 9

Mass of crucible, cover, and salt after second heating (Step 10) U3 .4 o -
U

Note: If the mass after your second heating does not agree within 0.02 g o_f the mass after the

/

first heating, see your instructor.

Mass of anhydrous salt
Molecular mass of the anhydrous salt (Written on your unknown sample vigl) 3 é Z.h 8 4 / ol




Calculations:

Solve each problem completely and SHOW UNITS. Cancel the units when you do

the calculations. Use the correct number of significant figures in your answers.

1. Calculate the mass and the number of moles of the anhydrous salt you prepared.

WMag$§ S = \‘5?5

-3
moles = 37 PR R TR Wt &l
78759

2. Calculate the mass and the number of moles of water lost by heating.

Hoowmass ~ 2.h4- (.37 = \,I? 3

(&

3. Calculate the ratio of moles of water to moles of anhydrous salt. Use the correct number

of decimal places.

mole wae ,
Y __,f(; atev 2o GleRe B i = Rt i
WMol (hn etrBo | she i

4. From your data, what would be the empirical formula for your hydrate? Use the form

"saltexH,0", where x is a whole number.

(}«& =5 54\+.L8/2;7
/.

5. Calculate the percentage by mass of water in the hydrate.

pevcantage = (P AV KFleot _ y /5 %
Uxll + 322,54



%

b.

P

7 \\ oy

Labgirfm}\ e T
1/7/-g,/7 o Lab Bench /\/’/ g

: e
o

Prelab assignment: Experiment (3)

THE FORMULA OF A HYDRATE

Define the follwing terms and give examples.

SiSeaktar C Sahr *“"@/\ \'\ e

/

Hydrate: - asabk  PRoahit.
(CuSoy « T4 [ (NacG) . Had\ .

/
/

Anhydrous: —Tyz Jvai RO 73 0 &lu:

BRVON'S PFDO\MQ MO\& \,W

A student heated a salt hydrate 3 consecutive times; after each heating he weighed the

anhydrous product. He obtained the following results:

1* : 238¢
™. -931s
3% 235¢
from these r:\sults it is clear that he made a mistake. What 1s[h18'rm&ake?
e = '*Q’*W “L'u’d‘”j &0 \-\,_(/ww\ss o{; s«h: Q&J\milo
Calculate the percentage of water in CuSO4.5H,0. N /
g wleot, - g6 °/

(Lf16)* sazq. 07+ \6 U + 365

)
A 1.40 g sample of a salt hydrate (Salt.nH,O) when heated gave 1.00 g. of the anhydrous
salt. What is the value of “n” in the formula of the hydrate?
molar mass of the anhydrous salt = 90.0 g mol™ | poles  of B(S’ oms = ! 3 = o oW vy

molar mass water = 18.02 g mol ™’
rkus p “w, L q GIM

(s Z o.o1u wull

y

17 Y\ = osou g
—_—




Lab Instructor R Loy ) BT
Lab Bench / " 4%

L

Prelab assignment: Experiment (3) : \
THE FORMULA OF A HYDRATE

Do the prelab assignment before coming to the lab. Give it to your instructor when you enter

a—

. Define the follwing terms and give examples.

a. Hydrate: So |4 w hich Wave C\'S})ru\\'\zu( Y"o\r\v\ & s sl atian

-

Anhydrous: SO\“{’ C\fi?’\‘o\\ W\\'\C\'\ o{aeswk \'\u.v.,

.
/AO\vv\oout O’Q
o~ tev A5 aw \WA ec_:yf&\ ()a\\/’\" o &k \'1(S 0 Q‘

VA5 AV W huve
2. A student heated a salt hydrate 3 consecutive times; after each heatifig he weighed the
anhydrous product. He obtained the following results:
1%:-238%
les ‘ o)
™. 231 g 3 Bl
3% 2958 o] wore waia bt

stake?
;,q/‘ )('ef\ s»\QU\tC‘( b(

e leir such A {vie

from these results, it is clear that he made a mistake. What is his
The wore »\504 rote (s Weaked wof

“via o QQ‘ S0 XWhe waoss o R "'ska‘,(

3. Calculate the percentage of water in CuSO4.5H,0.

'8

3 R
e i o *(Oy

-2 Bx 3 *(-’-{m\u%z\_ggg)
4. A 1.40 g sample of a salt hydrate (Salt.nH,O) when heated gave 1.00 g. of the anhydrous

WC\*‘@Y- PQV‘CQV\’-(C\

salt. What is the value of “n” in the formula of the hydrate?
molar mass of the anhydrous salt = 90.0 g mol '

molar mass water = 18.02 g mol ™

o



mass o aw Wudrows s \& (w A Somp le = PR
Yo S // water (wn tWe ,so\vv\P‘Q e = OA\A

ke o . D8 0% = 4

1 \4
a 5SS U e A, wole ! -

—-—\S'C? - A& N-’k (&
Nxtg o 2

_——

282N = 3y N4+2¢n

Vg0 N - 28 @‘.



Name _ Lab Instructor .;y-;ﬁ)l sl e

ID Number A Y/ V X Oz Date Lab

Prelab assignment: Experiment (

THE FORMULA OF A HYDRATE

Do th prelab assi gnment before coming to the lab. Give it to your instructor when you enter

1. Define the follwing terms and give examples.

a. Hydrate: Y allbs which have ¢y Ystalli 2ed Py o iqWat e v s slutioy,

b.  Anhydrous: Sal{ cv ¥ sial vhieh doesnF have e 4 amound of

water ag an i lutegval pavt 78 1+ oFf % siructuve,

2. A student heated a salt hydrate 3 consecutive times; after each heating he weighed the
anhydrous product. He obtained the following results: :
%5 2388
. 931g
3. 235¢ C—J woe Ve W("',jh I K)
from these results, it is clear that he made a mistake. Whdt is his mistake?

;{ less Weiqh L)

| | )
aTey Shoq’(' be ‘I‘ﬂ(,VIVVl‘” ﬂFF/‘

So +he wags shoald be +ime .

3. Calculate the percentage of water in CuSQOj.

Walev pe vcentage = b oL LCID Kb
Sy (@ +CHat 16+ 50 + 63.5)
4. A 1.40 g sample of a salt hydrate (Salt.nH,O) when heated gave 1.00 g. of the anhydrous

c%

salt. What is the value of “n” in the formula of the hydrate?

molar mass of the anhydrous salt =90.0 g mol ™’ g gy

molar mass water = 18.02 g mol ™




wass o £ auw yadverS syl iy the Sample = \.}gV\auM'.\ Vv, -

WMase o F wadteVv th Bheiigam ple o Wl =fe 4 gvam,

o
wa\sz\/ /5 > ‘_—_._é_ *(lola'% = 4
\.4 \¢

XSS uwm e \W\Olq 3

—

-

B M o |
\a =T

TR T




Student Name
Instructor Nan

Partner Name

gl od (e

[—
.

© ® NN R W

._.
e

Data
(I) Preparation of Ba3z(POy),
Unknown number
Mass of mixture
Mass of Filter paper + Ba3(PO4)2
Mass of filter Paper
Mass of Ba3(PO4)>

(IT) Determination of Liming reactant

Limiting reactan in salt mixture

[Excess reactant in salt mixture

‘Calculations
"Mass of Ba3(POa)2

Moles Ba3(POy),: (FM = 602.2 g/mol)
Moles BaCl,.2H,0; (FM = 244.2g/mol)
Mass of BaC12.2H29_reacted

Moles Na3PO4.12H,0; (FM = 380.2 g/mol)
Mass of Na3P04.12H,0 reacted

Mass of salt mixture

Mass of excess reactant

% Qf BaCl,.2H,0 in the mixture

% of Na3P04.12H,0 in the mixture

Show your calculations on a separate paper.

2
=5 Trial I Trial 11
& O
L&‘ g
__43_,._2_& g
Z)s ’)éf g
Ba Lta_"')H 50O
N“;"Y)Cq '\.-\3}}9
O T g
bt i
-3
\.32 /0 a0l
AU
R e g
e 2 4 (o mol
8% 4 g
1. aie g
l.oa &g = B T J

oM w fou',= [ QB9 Y \

0. A4

¢ ¥ /5.’. 4 /”r

£E

'/./




~4
woles Pa ;( POL(-B) -3 J_ W, 86 4 lo

Twolks Bacdl&oRso 32 3

A = 31 %15 (whs @

vrals -& Qa1 vy =

vaaly ok Na PoyitMag T Y Yibg

-1

a5 o T4 K\ . 880 a

5

D e e e

vaaASs g .9( HC <53 NO\W = \,. .5 Y

Y- '% %“C\'L . Lixqo = o 34 LY N

5 ,,;‘ ,J,\Sf’a.,\.\\u,\).f_ o.8C w oo V7

e

=
Lgatve X 244

Bl lase THAR) .

"

o U 3

e | oy
‘\o = 7|$ "0

"

e

= - RN

e R

ey

075\ B

>



POST-LABORATORY QUESTIONS

. If the solubility of Ba3(POy), is 8.62 X 107 mol. L, Calculate the number of moles

and mass of Ba3(POy), that dissolve in 20 mL of solution.

—7 : ~3 8
DI PO T I S e e o s I MR (R 0 R i

. What is the effect of heating the solution on the particle size of Baz(PO4), precipitate?
— 'YL}A( pa\/-l('c’a sl | be ‘()«.qr, pr\,.

C &~ o ttuladlon <

. Describe the effect of each of the following factors (whether increase, decrease, or
has no effect) on the actual yield of Ba3(PO4), : A

a.  Using a coarse filter paper instead of one with fine porosity.

~ 2\
legs  peveent Y V€A

b. Insufficient washing of the precipitate.

wo Ve Pey cew> xVefd .

c. If the precipitate is washed with an acidic solution.

If the preciptate was not dried completely. v ov. € tuel,

L /

D eYcewd ;r-“e’ad

( 1+ A )
Ve LPosl Rt ‘J‘i#z—\*f“/; Py
/ ¢

/



Lab Instructor
Lab Bench

5%

Prelab assignment: Experiment

LIMITING REACTANT

T A 25.00 g sample of Na;P04.12H,0 reacts with excess BaCl,.H,0. If the mass of
Bag(PO4)2 obtained is 17.56 g. Calculate the % yield of Ba3(PO4),?

2 Va3 PP lo a0 + 3 Ba clotao — Ba3(Ped)s o éVacl + a0

WV&;‘OOA.\Q W0 wioles = 35 e 0% D ,;5
3(?0\),
MazPoq 12020 :
“0\256‘[- e e = %:06’57”52—) X =
B“3Cp°d)g X

L Er et b A
sragass VY. @ S Yeromt Yield = Waqo,/,,,

2. A 1.68 g sample of BaCl,.2H,0 and a 2.90 g sample of Na;PO4.12H,0 were dissolvé;
" in 1 L of distilled water. Calculate the mass of Ba3(PO4), produced?

% l&//{_ff\l 2 "‘z o V"U[Q ; - \ 5 & = ('Cpg )L_' o’_] w 3 ‘G ,__'9 L.'m-’J ."43
guLl .2

]

a0
e :7,42 4~ 12 wmo'k

pv3 Na;WM'\szo Waleg

h

3d80.2
=3
wales = Batle 2k, -~ 3RS gD & el
f X

Ba ,C Po a)y

\){ B -’F“’Fj w 9 le

/.

Wl SRk s e PP Lk L7 8/5 06 gum,
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Lab Instructor
Lab Bench

Prelab assignment: Experiment (4) (\/

LIMITING REACTANT

A 25.00 g sample of Na;P04.12H,0 reacts with excess BaCl,.H,O. If the mass of
Ba3(PO4)2 obtained is 17.56 g. Calculate the % yield of Ba3(PO4),?

o 268
B s o= e

B Pas, Nes P 04 12050 BBarcly, 1y 0 = Ray(Po.),

+6\ ac |+, 0

w ol e o & \(o\g()()q*'mk\iQ - 2 8 50-065;5 30
38 b3
™ ples No\j P94-Vi\’\ 0 R n D s
; = S oEe s VB S G 1.0
Bes Crogy 1 0lesmE 4
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LablInstructor ., )i 1. =
Lab Bench e
Prelab assignment: Experiment (5)
MOLAR MASS OF A VOLATILE LIQUID
1) For which of the following compounds can we determine the molar mass using the

method described in this experiment? Give reasons. Benzene (b.p. 78°C), Glycerol

(b.p. 180°C).
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Lab Instructor

Lab Bench

Prelab assignment: Experiment (5)
MOLAR MASS OF A VOLATILE LIQUID

1) For which of the following compounds can we determine the molar mass using the
~ method describéd in this experiment? Give reasons. Benzene (b.p. 78°C), Glycerol
(b.p. 180°C).
R epzewne \we Cown deterwmine t\e welay wess hecause
Wis boiling Qoint less dnaw Boiling Poink ofwedew
Glu cev ol we condA dedevmine because his bo(l'\v\_b) Pol\::\) Bigae

Avwew 4dhe bo}'fﬁ Loink of welkev
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Lab Instructor

12 _[]=>1 Lab Bench koLl
3 ks
/‘? \ ' ,C
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Prelab assignment: Experiment 5

MOLAR MASS OF A VOLATILE LIQUID

1) For which of the following compounds can we determine the molar mass using the

" method describéd in this experiment? Give reasons. Benzene (b.p. 78°C), Glycerol

(b.p. 180°C).
Deig2eang ; be Cautle 4he M‘:} '/)n,:J .-,’/ JC A D Co
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s ¥ - \y AN < 1
DXt O ) PR & | l-\i-\a P I, T PN N K.(‘er..l, ’G%"i\,‘
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REPORT SHEET
/
ent Name : Student No. :
Instructor Name Section No.: —\&—" \” b Xt
Partner Name Date \ XL /7009

(=0 S

L= _&‘QJ

Triall (|| ) Trial 11

DATA AND CALCULATIONS:

i Mass of empty Erlenmeyer flask unk ow h,
+ Aluminum foil (8x8 cm) + Wire (g) ; 7 P2l

2. Temperature of boiling water (K) e = J63 K
Atmospheric pressure (atm) 1Y tower =N Moo S

4. Mass of Erlenmeyer flask

+ condensed vapor + aluminum

foil (8x8 cm) + wire (g) 79. 2:0

5 Volume of Erlenmeyer flask (L) \S:En! ‘;) o lH S £
6. Mass of condensed vapor (g) 3'\;}5—‘ 3 g”) Ay 3

<8 Molar mass of the liquid, calculated / 2094 jglmd

8. Average molar mass

Note: A more accurate calculation of the molar mass uses atorrected mass for the vapor
which takes into consideration the mass of air displaced by vapor at room

temperature.

Sample calculation for Trial I:
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POST-LABORATORY QUESTION

1) A cylinder contains compressed hydrogen gas and the mass of the hydrogen is 20.0 g.
What mass of oxygen would be contained in an identical cylinder at the same

temperature and pressure ?

WMilese-{L = wmgle ¢ o PV: iRt
oplectye = 20 —la male =woles B,
2

WAals oy = \O £ 32 A% g1 o




-§
>tuaent iName = Student No. : T
Instructor Name : —=—= S 4 oA TR W /%1
Partner Name e Date 1/ ¢ [rmoq
A. Standarization of NaOH solution

Trial 1 Trial 2
Mass of KHP(g) B 2) BG4
Moles of KHP _LEI.EZ-?!()—} 2,654 5
(Molar mass of KHP = 204.23 g/mol) :
Intial reading of NaOH buret —-Q I O
Final reading of NaOH buret 4.3 a3
Volume of NaOH used (mL) = S : 16
Moles of NaOH used -u:)+lo) 2.06 % (o0
Molarity of NaOH (mol/L) Q. 2044 -
Average molarity of NaOH (mol/L) /’7
B. Titrating an unknown solution of sulfuric acid
Volume of H,SOj4 solution used (mL) —Sul e, 05
Intial reading of NaOH buret \A3 i {5
Final reading of NaOH buret —?ix\ 3 He 25
Volume of NaOH used (mL) a7 e
Average molarity of NaOH (mol/L) Hae?s - 02073 L
Moles of NaOH used Razt 27 £l
Moles of H,SO4 S A 380G 4
Molarity of H,SO4 (mol/L) Q.32 O kA
2 O HG

Average molarity of H,SO4 (mol/L)
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Show your calculation for trial 1 in part A and part B:-

i T
‘wak 'f\ o - 6) ((\u\ts ‘6> KHP Z ¥ :_,Sf*’*"’—" - ,_“: )
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Tm oM N3 -
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Lab Instructor SRR PG o
Lab Bench

Prelab assignment: Experiment (6)

ACID — BASE TITRATIONS

1) In a titration of NaOH against HCI, 26.12 mL of 0.1624 M NaOH was used to
neutralise 0.1438 M HCl. What volum of HCI was neutralised?

'Mo’ag VMaol = 'NA‘,\lfj( !—Jrl

R v e B ety (o a e e
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Instructor Name :

Partner Name

)

Part A: Determination of the heat of solution of NaOH (AH,)

Data

—
.

Volume of water

2.  Mass of water

3. Mass of NaOH

4.  Molar mass of NaOH
5.  Moles of NaOH

6.  Mass of solution

7.  Initial temperature

8.  Final temperature

9.

10.  Average AH,

neutralization (AH,)
Data

Volume of HCI solution

Mass of HCI solution

Mass of NaOH

Molar mass of NaOH

Moles of NaOH reacted

—

Mass of solution
Initial temperature

Final temperature

A e A S

AH, of solution

._.
=

Heat of neutralization (AH, - AH,)

—_—
—_—

Average heat of neutralization

s <
Student No. :
\ 1
Section No.: 4.1 w0
Date %Y [re=e
Trial I Trial 1T
/2o mlL
oo 9
S [~
2 oS o
40.0g/mol
0 () 6 lQS wp o(Q S
\ &2
| ‘,J? c ©
ayc’

13166 *de7 .

. ~ gL \ = 3 ‘s 5 2 Iz =
AH, of solution C o4 A3 e 71?:5'*55)
! o oML K v

Part B: Determination of the heat of reaction of NaOH with HCI (AH;

Trial 1
oo m|

40.0 g/mol
0 05256 wmolef

\O2 4
s e

o
3e e =

_ 50632 ke 3
< BINCIBLE S 8 " e o

L
-0 .06588_ Ky/wole

R} /’wa le.
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Part C: Determination of the heat of solution of an unknown salt:
Data Trial I Trial 11
1.  Volume of water oo M|
2. Mass of water leo g
3. Mass of unknown salt Sag
o
4.  Initial temperature A o
5.  Final temperature 2% 22
6.  AH of solution -bld & 8 £ [0’3‘ =3¢ L 432 LJ
o
7.  Average AH S \%.97
Moles of UnNRvowwn =gt O
Show your calculation for Trial I:
et (B,
a s 4\,—’% = %%ﬂ' = oo L X | F ‘°*’J
\r-'\e\‘vﬁ 4‘ N’\@H <4 1\05 = ©.051%5 v le i
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i g N s'o\J
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. i 3 PRELABOQRATORY ASS I}ZNMENT EXPERIMENT 9
o
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/-

COLLIGATIVE PROP £S : MOLAR MASS DETERMINATION

DATE7¢/3  LABSEC. _{ DESK NO. |l

1 Students prepared two cyclohexane solutions having the same mass of solute.
However Student 1 used 13 g of cyclohexane, Student 2 used 15 g. Which student will
observe the larger freezing point change ? Explain.

‘/JV&Q]A+- 1 /- 4"/'3-7 o B b LAY ) b 1,'/\ ":k-—(' \M ;»‘/,/1
c

S e e e e RS UL

as — w ple 8

- P

STRPR e TR i \73 T-\'\e .l’<S T[AQ vvrote b F w
avd  dwe wmoVe / bTK.

2 A 0.597 g sample of a non-electrolyte dissolves in 20.0g of cyclohexane. The freezing
point depression is 3.62 °C. What is the molar mass of the non-electrolyte?
( Ky for Cyclohexane is 20.0 °C Kg/mol ).
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! /T REPORT SHEET - EXPERIMENT 9

~mr v s imesbe mn O PERTIES : MOLAR MASS DETERMINATION

LABSEC._ ¢4 DATE 25| /3 Z:stfDESK NO.

Unknown Number z =

DATA

A. Freezing Point of Cyclohexane

1. Mass of test tube + cyclohexane (g)

2. Mass of test tube (g)

3 Mass of cyclohexane (2)

4. Freezing point, from cooling curve(°C)

B. Freezing Point of a Solvent-Unknown Solute
1. Mass of test tube + cyclohexane (g)

2 Mass of cyclohexane (g)

3 Mass of solute (g)

4. Freezing point, from cooling cuﬁle C)

5 Instructor's Approval of Graphs
CALCULATIONS

& Freezing point constant, Kg, of cyclohexane
2 Freezing point change, AT¢(C®)

3 Mass of solute in solution (g)

4. Mass of cyclohexane in solution (kg)

5 Molar mass (g/mol)

6. Average molar mass (g/mol)

Ko mass (solodd

AT,; v }6 5o N

Y\(\o\cuf wass <

dis ) Mo of o

67

Trial 1 Trial 2

Y g’\"‘;
C

to 2 8
o OZJ

e

120.0° C:kg/mol
BLERA o
\o.a4 .

2(q _ug‘j/we‘\‘




DATA FOR COOLING CURVES

PART A (SOLVENT) PART B (SOLUTION)
Trial 1 Trial 1 Trial 2
Time(second) Temp. Time Temp. Time Temp.

0 e 0 ' q 0

30 12 20 1 8 20

60 | & 40 ) 40
90 - 60 (= 60
120 \9) 80 Ly 80
150 (il 100 \ 2 100
180 q 120 V9 120
210 =2 140 || : 140
240 g 160 K 160
270 3 180 QA5 180
300 6.5 200 Q. 200
330 - 220 25 220
360 Z 240 2 240
390 £ 260 Cs 260
420 £ 280 £6 280
450 v 300 ,4 300
480 o 320 £ 320
510 / 340 e 340
540 \ 360 r 360
570 ‘ 380 o 380
600 \\. 400 4.5 400
630 ‘ 420 420
660 '/ 440 (\ 440

% If needed, continue recording your data on separate sheets of papers and submit them with

your Lab Report.
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* POST-LABORATORY QUESTIONS:

A

If the solution's freezing point is erroneously read 0.2°C lower than it should be,

will the unknown's calculated molar mass be too high or too low ? Explain!

/\'; AP e A‘m’- er./ u(/‘pw;ra?/.vr Furgr

’

M Soe e e R S e T M+ |,

A/.‘
L

7

s

/

2 How will the freezing point change of cyclohexane be affected ( compared with the

REN L e e e i
non-volatile, non-associating and non-dissociating

freezing point change by a wing
Z\ = —> N Q A—> @(

solute) by:
(a) a non-volatile solute that dissociates 7 Expiain.

Py = LrckO- buike NTp= i Kpom

3% )
[\——T—'f' 17 S \‘Ax‘ \'AA CA, A’k.

(b) two solutes that react according to the equation,

A + B —> C? Explain!

1".1 1:\ : b"\k i
'7—\( = D’\—’f"'l_f/.m-

BT | eeerse
7/

B 2 5

3 If some solute adheres to the test tube's __WA in Part B.1, is the freezing point

change greater or less than it should be? Explain!
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