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Experiment #13 = 4 - Equations are REQUIRED!!!

Al
* The reactivity of metals with Hydrochloric Acid

. Mg
— Zinc yields
_ Aluminum Mn Zn(s) + ZHCl(aq) —>ch[2(5) + Hz(g)
— Magnesium
— Manganese

¢ We will determine the stoichiometric conversion of the
above equations.

* We will then verify the amount of Hydrogen gas
evolved

I T

Overview of Experiment (1)

" Wrap

" Metalin
Cu

Type equation here.

Mass of sample. You
need to record this

~ "

value




Overview of Experiment (I1)
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Overview of Experiment (lll)

F LThis is the volume of
2 uncalibrated portion
X of the buret. You

"~ +.+ need to record this

value!!!
L[BJ
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Overview of Experiment (V)

“Fill Buret  ©
with
Water

Overview of Experiment (VII)

- E

cl ,s/ The density of the
ooseer = HCl(aq) is greater than
i Wovrs | 15 | v | (e 0. Yo shul
.- Zn 20.0ml Fill convection currents of
Al 20.0ml Fill the acid dropping.
Mg 3.0ml Fill
Mn 7.0ml Fill
Overview of Experiment (VI) Overview of Experiment (VIII)

* Measure the temperature of the gas/water °

= Close
Stopper ®
— vl ) . -
l  Metal Wrapped
in Copper
Inside Buret @ ] ;
i -

* Measure the barometric pressure of the room

% Fill Buret & =
Beaker with
Water
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Overview of Experiment (IX)

T Al gas .
= should be
collected in
Buret

g
All metal
should be
consumed @

General Things to consider (l)

* Volume of gas produced...
— Sum of uncalibrated portion of buret
— Buret volume of gas

— Need to consider also...
* The Partial Pressure of water in buret

* The negative pressure of the difference in what level
inside and outside of the tube.

Data you should now have (l)

* Mass of metal sample

* Volume of gas
— Uncalibrated portion of the buret
— Buret Volume of gas

* Height of water level inside and outside of
buret

General Things to consider (ll)

T
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M E Vapor Presaure of Water at Different Temperatures \}
First, Calculate the volume of H . . :
? 2 .? Temperature Yapor Fressure Temperature Yapor Pressare g
"} iy {wrry £Cy fuorry z
3 10 fice) 1.0 I8 8.3 f
* Calculate the volume of hydrogen § o sem 1o » wa {
p - a 2 u
— Volume of gas total: T e o2 10 553 f
. i 15 125 45 .’J’.‘J r
* Volume of buret reading (+50.0ml) J e p e
* Volume of the uncalibrated portion of the buret (+x.xml) { = = = 175 f
20 7.3 70 2337
* Less the final buret reading (-x.x) g 6 = Z ?
:‘i ¥ '_'ll.,'l . g
.E
i
() ;

Next, Calculate the equivalent * Convert water height into mercury height
d iffe rence in Water |€V€|S. (InSide Water Height Difference * D::;:;i;;g‘z;;igi@zm= negative pressure due to water height

and out side of the buret.) (1]
&
The partial pressure of Water

* Find the partial pressure of water at temp —— . °

* Convert water height into mercury height o =3 ——

* Get rid of the partial pressure of water and water level factors

Barometric Pressure — Partial Pressure of Water — Water height difference = Dry H, Pressure




Convert the Dry H, Pressure into STP

* Need to account for Standard Temperature
* Need to account for Standard Pressure

273K 760.0 torr
Volume of H, Gas * * = Volume of dry H, at STP
Temperature of water K Dry H, Pressure

Using 22.4L/Mole at STP

Mass of Metal 4 4 1000ml % 224 L % 1MoleH _ Metal 97am

Volume of Dry H, at STP 1 1L Mole 2eq equivalents
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= 4- Equations are REQUIRED!!!
Al

Mg

yields
Mn ZTl(S) + ZHCl(aq) —)ZTLClz(S) + HZ(g)
Using 22.4L/Mole at STP
Mass of Metal 4 1000ml 224L _1MoleH _ gram
Volume of Dry H, at STP y * 1L Mole * 2eq = Metal /equivalents

4 — Equations are REQUIRED !!!

(Metal I/ quivatenes) — (Molecular Mass v, / Equivalents) 100%
(Molecular Mass ., / Metal Equivalents) ?




Data and Caleulations
[Material (Zn, Mg, Mn or Al}
Mass of sample

n
00133 g

Volume of uncafibrate portion of buret
Final buret reading

3.00 mi
600 ml

Buret Volume

50.0 ml

Valume of Hydrogen
Temgerature of hydrogen

47.0 ml
m00c

Barometric Pressure

Vapar pressure of watar

Difference in water bevel inside and outside of ube

759.0 torr
100 mm
176 tam

Hi0

Data

13.Eg/mm for Hp. LOg/mem far Water

mim Hg (torr) equivalent of difference of water levels

Caleulations

100° 1.0g/mm /13.Egmm

7.4 tarr

lemperature correction
Temgperature, absolute

Pressure of My after comection of difference in M0

leval and for vapor pressure and barometric

759 - 7.3 - 17.6483384162473
20+ 373

734.0 torr
293K

Volume of dry Hy at standard
canditions, i.e., corrected for vapor
pressure, prassure, and temparaturs

A7l * (273K/295K]/[ 753 9o/ 60,00}

az.aml

Equivalent Mass
[Mulecular Mass of Zn

0.0123g Zn/42,2mi)* (11200 mifequivalent]
From periodic table

33 gleq
65 g/male

3.0 8q

Equivelents of Zn
[Percentage of relative

Less than 5% s great

90.0%
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