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[bookmark: _GoBack]INTRODUCTION:
The enthalpy of solution is a change that occurs when an ionic substance has one mole of it dissolved in water which would form an infinite dilution. This may be negative(exothermic) or positive(endothermic). At constant temperature, it is usually expressed as KJ/mol. 2 major factors are depended on by the enthalpy of solution which includes the hydration enthalpy and the lattice enthalpy. Hydration enthalpy is a change that occurs when aqueous ions are formed from the dissolution of a mole of gaseous ions in water. This is always negative(exothermic). Also, the lattice enthalpy is the heat energy required to form gaseous ions from the vaporisation of a mole of salt. This is always positive(endothermic). Using these two major factors, one can calculate the enthalpy of solution by adding both of them. The enthalpy of solution can also be calculated by using this equation:
ΔH(sol) =q(sol)/n(salt)                                                     (1)                  
This equation was used in my experiment to test the amount of salt (which was ammonium chloride) that was needed to change the temperature of a sports drink by -5°C in less than 5 minutes when desired by a user. Ammonium chloride was chosen because it was much safer than ammonium nitrate (the other option) due to it being much less toxic than ammonium nitrate. The experimental design that was used in this experiment was chosen because it clearly shows what amount of ammonium chloride would be needed to cool down a drink in a quick time by less than  -5°C. it also clearly shows the process of how heat would be exchanged in an isolated system. The experimental goal would be achieved by testing a wide range of masses of ammonium chloride over a period of time (which is 5 minutes) and finding the mass that would give the desired results which is achieving a -5°C change in temperature of a whole solution within or in 5 minutes.
Web: http://www.chemguide.co.uk/physical/energetics/solution.html , Jim Clark, http://www.chemguide.co.uk
                                  
PROCEDURE: 
1. The mass of the can was weighed then labQuest 2 was set up.
2. 100cm3 of water was poured into the can by using a graduated cylinder
3. 100cm3 of water was also poured outside of the can (in the calorimeter).
4. Pressure inside the can was measured as initial temperature using the thermometer connected to LabQuest 2.
5. 9g of ammonium chloride was then added to the water on the outside of the can to begin the reaction.
6. It was then stirred for about 30 seconds.
7. Then the final temperature of the water inside the can was recorded after 5 mins 30 s.
8. This was repeated with 11g,13g,15g,17g of ammonium chloride until the desired results where gotten. They were recorded as separate trials.
9. I cleaned up after the experiment.






DATA TABLES
	Trial
	Mass
(g)
	Initial Temp.
(°C)
	Final Temp.
(°C)
	Change in temp.
(°C)

	1
	9
	24.2
	21.3
	3.1

	2
	11
	23.6
	20.3
	3.3

	3
	13
	23.2
	19.4
	3.8

	4
	15
	23.5
	18.5
	5.0

	5
	17
	23.3
	19.0
	4.3




OBSERVATIONS
-The salt was white and shiny
-The first can we used for the 11g experiment was leaking so it had to be replaced with another one before we started the experiment.
 






GRAPHS
9g RUN
[image: ]
11g RUN
[image: ]
13g RUN
[image: ]
15g RUN
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17g RUN
[image: ]










CALCULATIONS
[image: C:\Users\ETOM MMUOEMENAM\Pictures\20171011_175126.jpg]

DISCUSSION:
In my experiment, as I added higher masses of ammonium chloride starting from 9g, the temperature change was getting close to -5°C within 5 minutes until I used 15 g of ammonium chloride which got me my desired results. The design worked because with 15g of ammonium chloride, I was able to achieve -5°C within 5 minutes which was the experimental goal I planned to achieve before the beginning of the experiment. Considering the cooling effect of ammonium chloride, this result is reasonable because 15g seems close to the theoretical amount of 14g of salt needed to quickly change the temperature of a solution of over 200g by -5°C.  Some errors could have prevented the result from being better which include not stirring the solution enough after the salt was added which could have affected the temperature in some way, and also not properly covering the calorimeter during a run which could have also affected the temperature. Any of these errors could have affected my final temperature value for the 17g run which did not follow the trend of increasing temperature change. Also, another huge error was done by me and my partner as we set the duration of the 11g run on LabQuest 2 to 180s instead of 330s and had to use the timers on our phones to complete the run and get the final temperature. This can be noted in the graph containing the 11g run.

CONCLUSION: 
The experiment showed that 15g was about enough to change the temperature of a solution of mass 208g by -5°C within the period of 5 minutes. Comparing this experimental mass to the theoretical mass, there was a 7% error that was found.
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Assessment Criteria for Planning A Tall Cold Drink of Water
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Criteria:

Marks

Assessment

Possible

Self [

TA

and state it clearly in a
way that can be tested.

[. Identify the problem

2. Use proper
apparatus, techniques

and safety precautions.

3. Materials are easily
available.

4. Plan to vary only one
independent variable at
a time.

5. Controls on other
variables are clearly
stated.

6. Measurement errors
are minimized by
appropriate procedures
or apparatus.

7. The methods are
clear enough to be
followed by other
students.

8. No invalid
assumptions are made.

9. Reagents that need
accurate measurement
are identified.

10. Lab trials are stated.

11. Repeats are stated.

12. Chemistry
vocabulary is used
correctly.

13. Limitations of the
experimental design are
described.

l
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13

-4
4
- |
—. |
=]
=
-
"
=
=





image9.jpeg
WOINYD N 500y

i
I

017 A W iy
ONN s100S S,299 299 VYL 10N

| N ERLI) [

| 54 eiral's
,, 53l WhiNoww
| 50al Y3LNM
[ SN NN

| ? ] mwQ\.,;\\

|} sisp 03 o

M} 2oLy
Wovm bepyng
4533

L5 V]

T WhING LAWY " 519 m
:SLNT 0P ONI





image1.png
1 Logger Pro - Lab2-Andrew8iKazRuns(9.019815.00g) (1)* -
Fie Edt Bpeiment Data Analyze Inset Options Page Help

DS WG|t VB MUAALLILTAMIR EE
No devce connected.
Runi Runi” . ; b
Tme T Temp | Time 2 FIGURE 1: A Plot of Temperature versus Time
6 [ ) | @

1] 0 234 [
2 | 2 237 2
3| 4 239 4
4| 6 239 S
5 | 8 239 El
6 | 10 239 10]
7| 12 238 12
8 | 14 236 14 234
9 | 16 235 16]
10 | 18 235 18| &
1| 20 233 20 | =
12 | 22 233 2| 2
13 | 24 232 24 |1 8
14| 26 231 26 [T 2
15 | 28 23.0) 28| £
16 | 30 229 EC/N R
7| 32 228 32
18 | 34 226 34)
19 | 36 225 36]
20 | 38 224 38|
21 | 40 224 40|

22 42 224 42)

Temperature| ™

o 0 160 260 360
C Time (s)





image2.png
1 Logger Pro - Lab2-Alex&ChrisRuns(11.00&17.00g) (2)" -
Fie Edt Bpeiment Dats Analyze Inset Options Page Help

DS WG|t VB MUAALLILTAMIR EE
Nodevics comeci,
— T‘meR""? FIGURE 2: A Plot of Temperature versus Time

(s) (C) ()
160 209 160
162 209 162
164 209 164
166 209 166]
168 210 168|
170 210 170]
172 209 172
174 209 174
176 209 176|
178 209 178]
180 209 180]

182
184
186]
188|
190]
192
194
196|
198|
200|

=

EEEEEESESEREES SRR RN
R G e Gl
Temperature (°C)

2

8

:

)

Temperature

T
o C 0 50 100 150
(434,21897) Time (s)





image3.png
1 Logger Pro - Lab2-Melenna&SahilRun(13.01g) (1) - X
File Edit Eperiment Data Analyze Insert Options Page Help

DU dper  ([*DBBIAAALLIETLHR EH
No devce connected.
Run2 Run{” G " T
T e e FIGURE 3: A Plot of Temperature versus Time
s) o) | @ 4
BN [ =
2 2|
3| 4
4 6l
5| 8
6 10] ’
7 12 2
8| 14
9| 16)
10 18 o
| 2 [ £
12 2| 2 ]
13| 2 | 2 21
14| 26 |7 3
15 28 £
16 | aof | #
7| 32
18 34 ]
19| 36 20
20 | 39
21| 49
22 42
— sl
2l »
19+
Temperature
T T T
o 0 100 200 300
C (2239,19.148) Time (s)
5





