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Data Tables

Data

Table 1. Pure Metal

Trial 1

) A

Trial 2

Identity of Metal

Zinc

Zinc

Mass of metal (g)

0.0574g + 0.0001g

0.0613g + 0.0001g

Uncalibrated volume of
eudiometer (mL)

OmL

OmL

Volume of hydrogen gas (L)

23ml = ImlL

24 mL + ImL

Height of water column (cm)

29.5cm + 0.1cm

28.0cm + O.1em

Density of water (kg/m®)

1000kg/m®

1000kg/m®

Acceleration due to gravity
(m/s%)

9.8m/s®

9.8m/s?

Pressure of water column

(Pa)

2.9 x 10° Pa

2.7x10°Pa

Water Temperature (°C)

2b°C + 1°C

23°Cz: 1°C

Water Vapour pressure (Pa)

2.64 X 10°Pa

2.81x10°%Pa

Atmospheric Pressure (Torr)

760mmHg

760mmHg

Pressure of Hydrogen

25.79 kPa

95.77 kPa

Room Temperature

25°C + 1°C

25°C £ 1°C

Ideal Gas Constant, R

8.3145Tmol K

8.3145Tmol 'K

Actual Moles of Hydrogen
(mol)

8.9x10*mol

9.4x10*mol

Theoretical moles of
Hydrogen (mol)

8.78x10™mol

9.4x10*mol

Percent Yield (%)

Observations (Part 1):

Zinc

-solid

-metallic
-malleable

HCl

-Strong Odour
-Clear

-Liquid

101.3%

99.5%
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-When exposing the zinc to the hydrochloric 72,
acid, you could see the acid and the metal
reacting through the eudiometer in the form

of swirling water.

-While the reaction was taking place you could
see the H; bubbles forming and rising to the

top of the eudiometer.

-This process was lengthy and usually took

around Z2minutes + Iminute.
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Table 2. Alloy

Data

Trial 1 Trial 2

Unknown Number

2134 2134

Mass of alloy (9)

0.0456g + 0.0001g 0.0492

Uncalibrated volume of
eudiometer (mL)

OmL OmL

Volume of hydrogen gas (mL)

28mL £ ImL 28mL + ImL

Height of water column (cm)

27cm £ 0.1lcm 23.6cm £ 0.1cm

Density of water (kg/m°)

1000kg/m> 1000kg/m*

Acceleration due to gravity
(m/s%)

9.8m/s® 9.8m/s®

Pressure of water column
(Pa)

2.6 x 10°Pa 2.8 x10°Pa

Water Temperature (°C)

25°C + 1°C 22°C+ 1°C

Water Vapour pressure (kPa)

2.64 kPa 2.98 kPa

Atmospheric Pressure (Torr)

760mmHg 760mmHg

Pressure of Hydrogen

96.04 kPa 95.57 kPa

Room Temperature

28 CA1°C 25 Cx1°C

Ideal Gas Constant, R

8.3145Jmol K™ 8.3145Jmol K™

Moles of Hydrogen (mol)

1.10 x 103mol 1.08x10 3mol

Mass of Zinc (g)

3.57x10%g 4.13x10%g

Mass of Aluminum (g)

9.90x10°g 7.91x10%g

_Percent Zinc (%)

" Percent Aluminum (%)

78.3% |  839%
2L.7% 16.1%

Average Percent

Observations (Part 2):

Alloy

-Metallic
-Solid
-Malleable

HCI

-Strong Odour
-Clear

-Liquid

(81.1% Zn) (18.9% Al) (81.1% Zn) (18.9% Al)

-When exposing the dlloy to the hydrochloric
acid, you could see the acid and the alloy
reacting through the eudiometer in the form
swirling water.

-While the reaction was taking place you could
see the Hz bubbles forming and rising to the
top of the eudiometer.

-This process was lengthy and usually took
around 2minutes + Iminute.
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Sample Calculation : ZinC  Pure Metal

L Uncalibrated Volume of the Eudiometer:
\ém‘é{ﬁ“j“:&: 63mL D iml \oncol ibrated = Vﬂi‘a.:éc;i*ed - Veéudic ke
Veudiometer= 6.3m 1O |, _ -

™ enl =Oml P |
{
2. Volume of Hydrogen gas:
Mig = QBm{ X H_ = A3« ]Q'QL
| OO0 s :
3. Pressure exerted by the water column:
P - dﬂ H d = fOOO i/\ﬁ/j“‘ﬂ%
P:(IOOQ Kﬂfﬂ?f) (Grg’*};a)(gqu FlO‘iffﬂ ij 9. 3 m/S’cl
P:QSCI( Pa h= 29.5 e % iﬁ.
‘i ™ K |O0gen
P:QSQq%XM = A95% 10 m
P — g_gq -‘ I'(Pe:\ iOOO% P: Pf‘essore, O—Fcaaj‘c’r colomn

']

= RRZ i 0
P A, | X IV | ls

et

4. Pressure of hydrogen gas:

PH,;: Pa%m - P—' Pbal’ei‘vquu\

t(?éOmmHi X }Oi’?’agkpﬁ‘> e (ng ‘ KPC’:) - (;2 &G kPﬂ)

760mn Hg
= 95, 79% kPa,

—
y
i

Qq ik \ﬁ’”\
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5. Moles of hydrogen gas (experimental):

PVz=naRT n=X¥ I

o N=(a5. 734 kR) (2.3 %16 +3)

Cae | (83 1453n"K™) (28 15K
p—qb'?qf—fkp"‘ =2 8873><f0'(‘£m | Hac
V:Q?,mt_x L. f"%ﬂXiq-q' 1 I‘O 93)

I OODP,([__ 1 - . B Mpl | ;j}hfj)_

i Q ?;5( IOPQ
R c sz,% ws,j ol K o
T= Q%+ 273315 = 243, 5K |

6. Moles of hydrogen gas (theoretical):

Zaey + AHCliay — 2 Cl t Ha)
(0.05143) (aoml)mi’ nehacey) 3
molza = 0.05?46 % Imol
65, ':-Hg
= 8. 775 x10 o)

=4 78 x Ea’?"c“"'mn% g \
molta = 8. 775l alza ool Ha

. o | meb2a

=871 Byvlo el Ha

_‘(-,,,1{ Y ;
B 78 w10 Tm )

Yl |
sy

i;'\.ﬂ"'b‘ Z'} ,’"3-%? L4 } rﬁHﬁ&'ﬁ mi’ﬂﬂ gf’lﬁ@ﬂfj )
Gas se Mol of ) = mol of H,
7. Percentage Purity of metal:
O/OPUN-{LY”; ?‘C{Puél y’e[cj x [00%
Fheoretical yseld \
- 8.8379 =10 Tmol v
8- 775 x [0 mol

z|01.3 %
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8. Average Percent Purity:

. 4 i '{'90 . ;‘j" a2 ¢ l’%% + qq‘s%__ i 0
AV‘BQ/D onﬁly = .?OPC"‘ L L et L == | — IQO/Q
570@(‘:11\79:(7‘61.5% ra i
Sample Caleulation : 2134 Alloy

1. Pressure of water column and hydrogen gas:

P:ﬁ_ﬂﬂl" h=Q%cem x i
=(1000Ke/~*)(4.3 %) ( 0.2 ~ 100
= 264 >p&>< | K¥a S L

= 2.646 Kby toooka
= 2.6 kPo,
PHa.: Pan - P - Puso N
= (101.325WP) - (2.6tkg KPa) - (2 FRIINZN
= 46.059 K?&(

S L 2
- Qb. 0% kPa

2. Moles of hydrogen gas:
PV=oRT  Vv=2g3mbx L

100 0mL
r‘:_ey; - 2.83x10?[
B T=25°C +aT3)3

= 298 .1SK
N=(96.003 kPa)(233x107L)
(531553 ma” K (39815
N =104 x [T ol

i\ — %' 7Y 5 | o 2 {
m f‘l‘: ;:‘ = I !1, . }(, w m.’.ﬁ’

v’

o 8
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3. Masses of Zinc and Aluminum in the alloy:

ﬂf’iafﬂw = . 0964 « iO‘B{\noi AHa= Nza %QA\ Mz = Mioial ~ Maj
mbtal = 0.045 éﬂ Mipta] = Mant Mma
ﬁHa_ MmasSzn F '3 mab}Ai
AMza ) ﬁ'ﬁAi
AHa = ¢ -
PO 0D | 3 Al
Bl & ALl
L_' —
PR Z lniolol- ) 24AL 1 (R Az
Q(XCZQ/ZAD
= /
(’“{'Gfal - RAHA()- Ga Al XA + B Al M2a)
A 20 A

' O%Ie = (0,005 ¢4 2
nol 710045 69~ R(26-AF) - (m Al 3(26988) + DAL~ (65. 45

NN

e A(3sasy 65.4g
L.L*Q‘Bép% {42, 37_.%‘6}“) 1301
qanOﬁ;x'I()ﬁ = ”'ILU m&nimfa&aF MAf .
Ry = 0.04569-9.900%x Ioy
AV Y. 90«10 QL - 0. 0356‘1‘5‘
i) Pl 0 oF ﬂ

0. 0357 *"rg

4. Percent composition of the alloy:

/CCOC'\P'?;Q E mgﬁ*\@/ 7%.3%

Miptal

7o Corpps = “'ﬁ“v‘loa b= Al 7% d |

5. Average Percent composition of the alloy (average of zinc values and
average of aluminum values):

Av3(;gmp;ﬁ—733"‘7/o +93.9% _ —21.1% A\fﬂﬁompm;al A% +1é.i T o
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Discussion: (within space provided)

There were a few sources of error in the experiment. Some were —You (on 594
i Samg Wt
experimental and some theeretical. — Theorenal dogs oy X 5y ot
hovt so-ey o€ @nod swne. G

The ideal gas law proved very successful in calculating the moles of hydr'ogen (o0simy
gas, giving an almost perfect percent yield @_7@}’ with a slight margin of

error. This law was vital in the calculations as it gave the values which - Explam) wh
determined the percent purity of the zinc and the percent composition of o~ W) Z
the alloy.

In the procedure the goal is to mix the water in with the HCl with the least
amount of dilution as possible. However, it was very difficult to keep the two
separate while mixing and some dilution was bound to occur. This could skew

the results by creating a falsified end to the reaction and decreasing the
volume of hydrogen gas created. This in turn would affect the final

composition of the alloy by altering the calculation in which you solve the
separate masses of the elements. Even the smallest amount of HCI left
unreacted would leave a large margin of error in the amount of hydrogen gas
created and thus change the final percent composition.

In the experiment we used the ideal gas law to find the moles of hydrogen ¢ s/?;’/
gas created from the reaction between the metals and the acid. This +
equation is used for that of hypotheticalideal gases. The gas we used may

not necessarily perform in the way that an ideal gas would and could give an .
increased volume of hydrogen gas. This increased volume would lead to an

increased mass of aluminum and therefore increase the percent of aluminum

in the alloy. Also, when inverting the eudiometer tube into the beaker, some

HCI may have been allowed to escape into the beaker, decreasing the final

moles of hydrogen. _ other svwes of env

~ Hetol strck 4 9 lays
Conclusion: (no more than two lines)
The value obtained for the purity of the metal was 101.3%.The percent

composition of the metals was 78.3% zinc and 21.7% aluminum.
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