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Laboratory Report Form

Experiment 5.

Acid/Base Titrations
Checklist:

· Raw Data Sheet written in pen, signed by TA AND Raw data from LabQuest attached
· Data tables and  graphs (6 minimum!) made in Logger Pro attached
· Report Form attached

Student’s Initials 
Data Tables

Table 1.  Formation of a stock solution of NaOH

	Volume of concentrated NaOH solution (mL)


	5 mL

	Concentration of concentrated NaOH solution (M)


	6 mol/L

	Volume of stock solution after dilution (mL)


	255 mL

	Approximate concentration of stock solution (M)


	0.118 mol/L


Table 2.  Standardization of Stock Solution of NaOH

	Data
	Trial 1
	Trial 2
	Trial 3

	Concentration of Standard Acid solution (M)


	0.1000 mol/L
	0.1000 mol/L
	N/A

	Volume of Standard Acid solution (mL)


	9.8 mL
	10.2 mL
	N/A

	Volume of stock solution of NaOH (mL)


	Logger Pro: 9.333 mL
Observations: 8.7 mL
	Logger Pro: 9.250 mL
Observations: 8.625 mL
	N/A

	Concentration of stock solution of NaOH (M)


	Logger Pro: 0.105 mol/L
Observations: 0.113 mol/ L
	Logger Pro: 0.110 mol/L
Observations: 0.118 mol/L
	N/A

	Average Concentration of stock solution of NaOH (M)


	Logger Pro: 0.1075 mol/L
Observations: 0.1155 mol/L


Table 3.  Determination of the Concentration of an Unknown Acid

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Unknown Acid 


	1
	1
	N/A

	Volume of Unknown Acid solution (mL)


	9.8 mL
	10.0 mL
	N/A

	Volume of stock solution of NaOH (mL)


	Logger Pro: 9.792 mL
Observations: 9.250 mL
	Logger Pro: 10.04 mL
Observations: 9.792 mL
	N/A

	Concentration of stock solution of NaOH (M)


	Logger Pro: 0.1075 mol/L

Observations: 0.1155 mol/L
	Logger Pro: 0.1075 mol/L

Observations: 0.1155 mol/L
	N/A

	Concentration of Unknown Acid Solution (M)


	Logger Pro: 0.0537 mol/L
Observations: 0.0545 mol/L
	Logger Pro: 0.0540 mol/L
Observations: 0.0565 mol/L
	N/A

	Average Concentration of Unknown Acid solution (M)


	Logger Pro: 0.05385 mol/L
Observations: 0.0555 mol/L


Observations (all parts of the experiment):
· Reactions with the standard acid needed the least amount of the diluted NaOH
· The other reactions needed a bit more of the diluted NaOH to be able to react

· Upon reaction, all solutions turned to a transparent red-pink colour

· For every reaction, the pH increased

· For figures 1-4, the pH barely increased until the chemical reaction was sparked

· For figures 5 and 6, the pH gradually increased before the chemical reaction was sparked and then once the reaction was sparked, the pHH rapidly increased. 
Table 4.  Determination of the Mass Percentage of Acid in a Juice

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Juice 


	6
	6
	N/A

	Volume of Juice (mL)


	9.7 mL
	9.8 mL
	N/A

	Volume of stock solution of NaOH (mL)


	Logger Pro: 9.750 mL
Observations: 9.375 mL
	Logger Pro:9.917 mL
Observations: 9.792 mL
	N/A

	Concentration of stock solution of NaOH (M)


	Logger Pro: 0.1075 mol/L

Observations: 0.1155 mol/L
	Logger Pro: 0.1075 mol/L

Observations: 0.1155 mol/L
	N/A

	Concentration of acid in Juice (M)


	Logger Pro: 0.0360 mol/L
Observations: 0.0372 mol/L
	Logger Pro: 0.0363 mol/L
Observations: 0.0382 mol/L
	N/A

	Average Concentration of Acid in Juice (M)


	Logger Pro: 0.03615 mol/L
Observations: 0.0377 mol/L

	Density of Juice (g/mL)


	1.0007 g/mL

	Molar Mass of acid in Juice (g/mol)


	192.14 g/mol

	Mass Percent of Acid in Juice (%)


	0.694%


GRAPHS:  Attach Logger Pro data tables AND graphs (at least 6 [2 per part]) to this form!!
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Run 1 Run2 Run3 Run4 DRun5 Run 6 Run7 Run8
Volume | pH |Volume | pH |Volume | pH |Volume | pH | Volume | pH |Volume| pH | Volume | pH | Volume | pH
L) (L) (L) L) (L) (L) (L) (L)

1] 0.000 1.81 0.000 1.87 0.000] 2.37| 0.000 205 0.000 287 0.000 3.02 0.000] 290
2 | 0.042 1.81 0.042 1.87 0.042 2.37| 0.042 204 0.042 286 0.042 3.02 0.042 2389
3| 0.083 1.81 0.083 1.87 0.083] 2.37| 0.083 204 0.083 2385 0.083 3.02 0.083] 2389
4| 0125 1.81 0.125 1.87 0.125) 2.36| 0.125 203 0125 2385 0.125 3.02 0.125) 2389
5 | 0.167 1.81 0.167 1.88 0.167| 2.35| 0.167 203 0.167 2385 0.167 301 0.167| 2389
6 | 0.208 1.81 0.208 1.88 0.208| 2.35| 0.208 203 0.208 2385 0.208 301 0.208| 2389
7| 0.250 1.81 0.250 1.87 0.250| 2.34| 0.250 203 0.250 2385 0.250 301 0.250| 290
8 | 0.292 1.80 0292 1.88 0.292| 2.34| 0.292 203 0.292 2385 0292 301 0.292| 291
9 | 0.333 1.81 0333 1.88 0.333] 2.34| 0.333 202 0.333 2385 0333 301 0.333] 291
10 | 0.375 1.81 0375 1.88 0.375) 233 0.375 201 0.375 2385 0375 301 0.375) 291
11 0417 1.81 0417 1.88 0.417| 233 0417 201 0417 2385 0417 301 0.417| 291
12| 0458 1.81 0458 1.88 0.458| 233 0458 201 0458 2385 0458 301 0.458| 292

13 0.500 1.81 0.500 1.88 0.500| 2.32| 0.500 201 0.500 2385 0.500 301 0.500| 292
14 0.542 1.81 0542 1.88 0.542 2.32| 0.542 2.00 0.542 286 0542 301 0.542 292
15 | 0.583 1.81 0.583 1.88 0.583] 2.32| 0.583 2.00 0.583 286 0.583 301 0.583] 292
16 | 0625 1.81 0.625 1.89 0.625) 231 0625 2.00 0625 286 0.625 301 0.625) 292
7| 0667 1.81 0667 1.89 0.667| 231 0667 2.00 0667 286 0667 301 0.667| 293
18 | 0.708 1.81 0.708 1.89 0.708| 231 0.708 2.00 0.708 287, 0.708 301 0.708| 294
19 | 0.750 1.81 0.750 1.88 0.750, 2.30| 0.750 1.99 0.750 287 0.750 301 0.750, 294
20 | 0.792 1.81 0792 1.89 0.792 2.30| 0.792 1.99 0.792 287 0792 301 0.792 295
21 | 0833 1.81 0833 1.89 0.833] 2.29| 0833 1.99 0833 2388 0833 3.02 0.833] 295
22 | 0875 1.81 0875 1.89 0.875| 2.30| 0.875 1.99 0875 2388 0875 3.02 0.875| 296
23 | 0917 1.81 0917 1.89 0.917| 2.29| 0917 1.99 0917 2389 0917 3.02 0.917| 296
24 | 0958 1.81 0.958 1.89 0.958| 2.29| 0.958 1.99 0958 2389 0.958 3.02 0.958| 297
25 | 1.000 1.81 1.000 1.90 1.000| 2.29| 1.000 1.99 1.000 290 1.000 304 1.000| 298
26 | 1.042 1.81 1.042 1.89 1.042 2.29| 1.042 1.99 1.042 291 1.042 3.05 1.042 299
27 | 1.083 1.81 1.083 1.90 1.083 2.29| 1.083 1.99 1.083 290 1.083 3.05 1.083 299
28 | 1.125 1.82 1.125 1.90 1.125| 2.28| 1.125 1.99 1.125 290 1.125 3.05 1.125| 3.00
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Run 1 Run2 Run3 Run4 Run5 Run 6
Volume | pH FD | Volume | pH FD |Volume | pH FD | Volume | pH FD | Volume | pH FD | Volume | pH
(L) (ml) L) (ml) (L) (ml)
1] 0.000 1.81 0.000 0.000 1.87 0.000 0.000] 237 -0.007| 0.000 205 -0.192 0.000 287 -0.209 0.000 3.02
2 | 0.042 1.81 0.000 0.042 1.87 0.006 0.042 237 -0.025 0.042 204 -0.128 0.042 286 -0.154) 0.042 3.02
3| 0.083 1.81 0.000 0.083 1.87 0.015 0.083] 237 -0.065) 0.083 204 -0.091 0.083 2385 -0.078 0.083 3.02
4| 0125 1.81 0.000 0.125 1.87 0.044 0.125) 236 -0.110 0.125 203 -0.096| 0125 285 -0.022 0.125 3.02
5 | 0.167 1.81 -0.004 0.167 1.88 0.037 0.167| 235 -0.120 0.167 203 -0.051 0.167 285 -0.004, 0.167 301
6 | 0.208 1.81 -0.011 0.208 1.88 -0.018 0.208| 235 -0.112 0.208 203 0.011 0.208 2385 0.000| 0.208 301
7| 0.250 1.81 -0.033 0.250 1.87 0.004 0.250| 234 -0.081 0.250 203 -0.021 0.250 2385 0.000| 0.250 301
8 | 0.292 1.80 0.000 0292 1.88 0.037 0.292| 234 -0.083) 0.292 203 -0.095| 0.292 2385 0.000| 0292 301
9 | 0.333 1.81 0.033 0333 1.88 0.025 0.333] 234 0111 0.333 202 -0.116| 0.333 285 0.000| 0333 301
10 | 0.375 1.81 0011 0375 1.88 0.049 0.375) 233 0111 0.375 201 -0.110| 0.375 285 0.000| 0375 301
11 0417 1.81 0.004 0417 1.88 0.045 0.417| 233 -0.079 0417 201 -0.068 0417 2385 0.004| 0417 301
12| 0458 1.81 0.000 0458 1.88 0.014 0.458| 233 -0.067, 0458 201 -0.032 0458 2385 0.015| 0458 301
13 0.500 1.81 0.000 0.500 1.88 0.007 0.500| 232 -0.066) 0.500 201 -0.049 0500 285 0048 0.500 301
DL 0.542 1.81 0.000 0542 1.88 0.014 0.542 232 -0.077, 0.542 2.00 -0.048 0.542 286 0.051 0542 301
15 | 0.583 1.81 0.000 0.583 1.88 0.045 0.583] 232 -0.110 0.583 2.00 -0.028 0.583 286 0.032 0.583 301
16 | 0625 1.81 0.003 0.625 1.89 0.041 0.625) 231 -0.110 0625 2.00 -0.052 0625 286 0.062| 0.625 301
7| 0667 1.81 0.010 0667 1.89 0.007 0.667| 231 -0.078) 0667 2.00 -0.060| 0667 286 0.094] 0667 301
18 | 0.708 1.81 0.031 0.708 1.89 -0.013 0.708| 231 -0.072 0.708 2.00 -0.062 0.708 287 0.077| 0.708 301
19 | 0.750 1.81 0.000 0.750 1.88 0.048 0.750, 230 -0.075) 0.750 1.99 -0.055| 0.750 287 0.079 0.750 301
20 | 0.792 1.81 -0.031 0792 1.89 0.079 0.792 230 -0.094 0.792 1.99 -0.025| 0.792 287 0.100| 0792 301
21 | 0833 1.81 -0.007, 0833 1.89 0.025 0.833] 229 -0.066) 0833 1.99 -0.035 0833 288 0.078| 0833 3.02
22 | 0875 1.81 0.007, 0875 1.89 0.011 0.875| 230 -0.042 0.875 1.99 -0.003 0875 2388 0.083| 0875 3.02
23 | 0917 1.81 0.035 0917 1.89 0.010 0.917| 229 -0.086) 0917 1.99 0.021 0917 289 0.117| 0917 3.02
24 | 0958 1.81 0014 0.958 1.89 0.038 0.958| 229 -0.058| 0.958 1.99 -0.021 0958 289 0.130| 0.958 3.02
25 | 1.000 1.81 0.017, 1.000 1.90 0.029 1.000| 229 -0.022 1.000 1.99 0.003| 1.000 290 0.141 1.000 304
26 | 1.042 1.81 0.046 1.042 1.89 0.062 1.042 229 -0.017| 1.042 1.99 0.031 1.042 291 0.068| 1.042 3.05
27 | 1.083 1.81 0.047 1.083 1.90 0.082 1.083 229 -0.045 1.083 1.99 0.010] 1.083 290 0.001 1.083 3.05
28 | 1.125 1.82 0014 1.125 1.90 0.025 1.125| 228 -0.048) 1.125 1.99 0.003] 1.125 290 0.042| 1.125 3.05
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DS WG|t VB MUAALLILTAMIR EE
No device connected
Run6 Run7 Rung
Volume | pH FD | Volume | pH FD | Volume | pH D
(ml) (mL) (mL)

1] 0000 302 0095 0000 290 0118

2| 0042 302 0058 0042 289 0100

3| 0083 302 0030 0083 289 0056

4| 0125 302 0052 0125 289 0000

5| 0167 301 0060 0167 289 0062

6| 0208 301 0062 0208 289 0122

7| 0250 301 0051 0250 290  0.166

8| 0202 301 0015 0202 291 0158

9| 0333 301 0004 0333 201 0083

10| 0375 301 0000 0375 291 0036

11| 0417 301 0000 0417 291 0052

12| 0458 301 0000 0458 292 0059

13| 0500 301 0004 0500 292 0059
14| 0542 301 0015 0542 292 0052

15| 0583 301 0048 0583 202 0035

16| 0625 301 0048 0625 292 0083

17| 0667 301 0015 0667 293 0159

18| 0708 301 0007 0708 294 0181

19| 0750 301 0014 0750 294 0175

20| 0792 301 0049 0792 295 0132

21| 0833 302 0060 0833 295 0095

22| 0875 302 0072 0875 296  0.119

23| 0917 302 0401 0917 296 0142

24| 0958 302 0181 0958 297 0185

25| 1000 304 0234 1000 298 0208

26| 1042 305 0135 1042 299 0154

27| 1083 305 0039 1083 299 0145

28| 1425 305 0007 1425 300 0.7





*Note: “Run 6” Is invalid as it had to be redone due to an error during the experiment.

[image: image4.png]Figure 1. Standardizing the Diluted NaOH Solution

pH

0
(4.800, 3.717)

Volume (mL)




[image: image5.png]Figure 2. Standardizing the Diluted NaOH Solution

pH

0
(5.006, 3.717) Volume (mL)




[image: image6.png]12

Figure 3. Determining the Concentration of an Unknown Acid
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Figure 5. Determining the Mass Percentage of Acid in a Juice Sample
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Sample Calculation: (Part 1)
1. Approximate concentration of stock solution

C1V1 = C2V2
(6 mol/L) (0.005 L) = C2 (0.255 L) 

(6 mol/L) (0.005 L) / (0.255 L) = C2 = 0.118 mol/L
Sample Calculation: (Part 2)

2. Exact concentration of stock solution (from visual endpoint and cV calculations AND by second derivative from titration curve using LabQuest 2 data):

Trial #1: 

Logger Pro: C1V1 = C2V2 = (0.1000 mol/L) (0.0098 L) = C2 (0.009333 L)
(0.1000 mol/L) (0.0098 L) / (0.009333 L) = C2 = 0.105 mol/L

Observations: C2 = 0.113 mol/L

Trial #2:  

Logger Pro: C2 = 0.110 mol/L
Observations: C2 = 0.118 mol/L
3. Average concentration of stock solution:

Logger Pro: (0.105 mol/L + 0.110 mol/L) / 2 = 0.1075 mol/L

Observations: (0.113 mol/L + 0.118 mol/L) / 2 = 0.1155 mol/L
Sample Calculation: (Part 3)

4. Concentration of Unknown Acid (from visual endpoint and cV calculations AND by second derivative from titration curve using LabQuest data):

H2A + 2NaOH → Na2A + 2H2O

Trial #1: 

Logger Pro: C1V1 = C2V2 = (0.1075 mol/L) (0.009792 L) = [(2/1) C2] (0.0098 L)
(0.1075 mol/L) (0.009792 L) / 2(0.0098) = C2 = 0.0537 mol/L

Observations: C2 = 0.0545 mol/L

Trial #2:

Logger Pro: C2 = 0.0540 mol/L

Observations: C2 = 0.0565 mol/L
5. Average concentration of unknown acid:
Logger Pro: (0.0537 mol/L + 0.0540 mol/L) / 2 = 0.05385 mol/L

Observations: (0.0545 mol/L + 0.0565 mol/L) /2 = 0.0555 mol/L
Sample Calculation: (Part 4)

6. Concentration of acid in juice (from visual endpoint and cV calculations AND by second derivative from titration curve using LabQuest data):

H3C6H5O7 + 3NaOH → Na3C6H5O7 + 4H2O
Trial #1: 

Logger Pro: C1V1 = C2V2 = (0.1075 mol/L) (0.00975 L) = [(3/1) C2] (0.0097 L)

(0.1075 mol/L) (0.00975 L) / 3(0.0097) = C2 = 0.0360 mol/L

Observations: C2 = 0.0372 mol/L

Trial #2:

Logger Pro: C2 = 0.0363 mol/L

Observations: C2 = 0.0382 mol/L
7. Average concentration of acid in juice:

Logger Pro: (0.0360 mol/L + 0.0363 mol/L) = 0.03615 mol/L

Observations: (0.0372 mol/L + 0.0382 mol/L) = 0.0377 mol/L
8. Mass percentage of acid in juice:
Mass percentage of acid in juice = {[(cacid,mol/L)(MMacid,g/mol)] / [(densityjuice,g/mL) (1000)]} x 100%
= {[(0.03615 mol/L)(192.14 g/mol)] / [(1.0007 g/mL)(1000)]} x 100%
= 0.694%
Discussion (in space provided):
Conclusion:  (2 sentences.  Please note that the values you state as your results in this section will be used to determine your grade out of 5 for the results.  Please include your unknown acid number and your juice name in this section.)

The concentration of unknown acid #1 was known to be 0.05385 mol/L. The mass percentage of acid in juice yielded to 0.694%.
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