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PLEASE NOTE:
If ANY of the above information is UNCLEAR or not provided, your grade will NOT be recorded!!
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     Fri
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2

Laboratory Report Form

Experiment 3.

Acid/Base Titrations
Checklist:

· Raw Data Sheet written in pen, signed by TA AND Raw data from LabQuest attached
· Data tables and  graphs (12 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)


	4.3 mL

	Concentration of concentrated NaOH solution (M)


	6.00 M

	Volume of stock solution after dilution (mL)


	253 mL

	Approximate concentration of stock solution (M)


	0.1020 M


Table 2.  Standardization of Stock Solution of NaOH

	Data
	Trial 1
	Trial 2
	Trial 3

	Concentration of Standard Acid solution (M)


	0.100 mL
	0.100 mL
	------

	Volume of Standard Acid solution (mL)


	9.900 mL
	9.100 mL
	--------

	Volume of stock solution of NaOH (mL)


	9.809 mL
	9.662 mL
	-------

	Concentration of stock solution of NaOH (M)


	
	
	-----------

	Average Concentration of stock solution of NaOH (M)


	


Table 3.  Determination of the Concentration of an Unknown Acid

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Unknown Acid 


	6
	6
	-------

	Volume of Unknown Acid solution (mL)


	10.00mL
	10.00ml
	----------

	Volume of stock solution of NaOH (mL)


	4.262mL
	4.262mL
	----------

	Concentration of stock solution of NaOH (M)


	
	
	----------

	Concentration of Unknown Acid Solution (M)


	
	
	---------

	Average Concentration of Unknown Acid solution (M)


	


Observations (all parts of the experiment):
Table 4.  Determination of the Mass Percentage of Acid in a Juice

	Data
	Trial 1
	Trial 2
	Trial 3

	Sample Number of Juice 


	1
	1
	-----

	Volume of Juice (mL)


	10.00mL
	10.00mL
	----

	Volume of stock solution of NaOH (mL)


	6.098mL
	6.686mL
	-------

	Concentration of stock solution of NaOH (M)


	
	
	------

	Concentration of acid in Juice (M)


	
	
	---------

	Average Concentration of Acid in Juice (M)


	

	Density of Juice (g/mL)


	

	Molar Mass of acid in Juice (g/mol)


	

	Mass Percent of Acid in Juice (%)


	


GRAPHS:  Attach Logger Pro data tables AND graphs (at least 12 [2 per trial]) to this form!!
Figure 1: shows the pH and the derivative of pH of NaOH (Trial 1)
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Figure 2: shows the pH and the derivative of pH of NaOH (Trial 2)
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Figure 3: shows the pH and the derivative of pH of Unknown acid (Trial 1)
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Figure 4: shows the pH and the derivative of pH of Unknown acid (Trial 2)
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Figure 5: shows the pH and the derivative of pH of Acid in a juice (Trial 1)
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Figure 6: shows the pH and the derivative of pH of Acid in a juice (Trial 2)
[image: image6.png]]

20 Statistcs for: Run 6 | First Derivtive
min- 037,017 max. 25.18 316,685

mean-2.422median:0 9419

536 dev: 5,060 samples: 48

By 25177

pH  First Derivative

10+

—gRun6IoH
Run 6| First Derivative

0

(2.76,20.93) (Ax1.78 Ay1.03)

Volume (mL)





Sample Calculation: (Part 1)
1. Approximate concentration of stock solution

Sample Calculation: (Part 2)

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

3. Average concentration of stock solution:

Sample Calculation: (Part 3)

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

5. Average concentration of unknown acid:

Sample Calculation: (Part 4)

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

7. Average concentration of acid in juice:

8.
Mass percentage of acid in juice:

RAW DATA

Partial presentation of the raw data below 
[image: image7.png]Runf1 Run2 Run3 Run4 Runs
Volume pH [ulated Co| Volume pH |ulated Col Volume pH |ulated Col Volume pH ulated Co| Volume pH  fulated Col
(ml) (ml) (ml) (ml) (ml)
1] 0.000 1.99 010239 0.000 1.89 0 0.000 235-0078762 0.000 228 0 0.000 290 -013389|d
2 0037 1.98-0 057102 0037 189 0 0037 234-0027219 0.037 228 0 0.037, 289 0 12915J

3 0073 1.98-0 016540 0073 189 0 0073 235-0.027659 0073 228 0 0.073 289-0070885,
4 0.110 1.98) 0039381 0.110 1.89 0 0110 234-0072739 0.110 228 0 0.110 288 0093587
5| 0147 198 0 0147 1.89 0 0147, 234-0011814 0147 228 0 0.147 288 051983
6 | 0184 1.98) 0039381, 0184 1.89) 0076445 0184 234 0029420 0184 228 0 0184 293 066391
7] 0220 1.98 0015752 0220 1.89 0.026640) 0220 234 0011119 0220 228 0 0220 295 041280,
8 | 0257 198 0051195 0257 1.89 0.087564| 0257 234 0 0257 228)0037064 0257, 295 045334
9 | 0294 1.99 0047257 0294 1.90 0.059998| 0294 234-0014826 0294 228 0026177, 0294 298 044964,
10 | 0.331 1.99) 0076445 0.331 1.90/0.018764| 0331 234-0048184 0331 228 010123 0331 299 020687
1 0367 1.99-0012973 0367 1.90) 0076445 0367 234-0048184 0367 228 023003 0.367, 299 019528
12 0404 1.98 0059303 0404 1.90 0011814 0404 234-0014826 0404 230 0.28053 0.404 300 0.28794)
0441 199 012069 0441 1.90 0.043087| 0441 2.34).0037064 0441 231 021613 0441 301 031088

0478 200 0041466 0478 1.90/ 0.026640, 0478 2.34) 0037064 0478 231 016748 0478 303 0271986,

0514 1.99 0022470 0514 1.90 0.052122, 0514 234 0022470 0514 232 016725 0514 303 022308

0.551 2.00 0041002 0.551 1.91/0.048184| 0551 234 0086408 0551 232 021520 0551 304/ 021937

0588 200 0022934 0588 1.91/0.014826| 0588 234 018949 0588 234 017003 0588 305 025343

0625 200 0039149 0625 1.91).0037064| 0625 235 026640 0625 234 0063936 0625 306 037064

0661 20000039381 0661 191 0 0661 236 031088 0661 234 0063473 0661 308 041582

0698 2.00-0.019690 0698 191 0 0698 238 029350 0698 234 0.063936 0698, 309 035281

0735 200 0039381 0735 191 0 0735 239 020248 0735 234 0089727 0735 310 0304186

0771 2.00 0050963 0771 191 0 0771 239 022285 0771 235 0073434 0771 311 031389

0808 200 0026872 0808 191 0 0808 240 027682 0808 235 0.082700 0.808 312 041628

0845 200 0037296 0845 191 0 0845 241 022725 0845 235 011976 0845 314/ 053790,

0882 201 0 0882 191 0 0882 242 020061 0882 236 012903 0882 316062060,

0918 2.00-0 033358 0918 1.91) 0076445 0918 243 016285 0918 236 012556 0918 319 057311

0955 2.00) 0039381 0955 1.91/ 0.045635) 0955 243 0.068569 0955 237 010193 0.955 321033080,
0992 200 0056523 0992 191 015961 0992 243 0088491 0992 237 013297 0992 321 0 1888J

] s




 [image: image8.png]Run5 Run6

Volume | pH |ulated Co| Volume | pH _|ulated Col
(ml) (mL)

1] 0000 200 013389 _ 0000 289 0.096367 I

T2 | 0037 289 012915 0037 290 0.053743 i
3| 0073 2890070885 0073 290 0.015567
4| 0110 2880093587 0110 290).0037064
5 | 0147 288 051983 0147 290 0.045404
6| 0184 293 066391 0184 290 0.17026
7| 0220 295 041280 0220 290 054114
T8 | 0257 295 045334 0257 296 0.43921
9 | 0204 208 044964 0204 2940038918
10| 0331 299 020687 0331 294 0.12602
11| 0367 299 019528 0367 295 0.20895
12| 0404 300 028794 0404 296 0.12069
13| 0441 301 031088 0441 296 0.10586
14| 0478 303 027196 0478 296 0.26130
15| 0514 303 022308 0514 298 0.20397
16| 0551 304 021937 0551 299 0.24972
17| 0588 305 025343 0588 300 0.26223
18| 0625 306 037064 0625 301 0.25320
19| 0661 308 041582 0661 302 0.22308
20| 0698 309 035281 0698 302 0.22308
21| 0735 310 030416 0735 303 0.28354
22| 0771 311 031389 0771 304 0.36091
23| 0808 312 041628 0808 305 0.56454
24| 0845 314 053790 0845 310 044176
25| 0882 316 062060 0882 309 0.25157
26| 0918 319 057311 0918 341 0.25598
27| 0955 321 033080 0955 341 0.25320
28| 0092 321 018880 0992 312 034447





Table showing partial derivative presentation of each experiment 
[image: image9.png]; Run1 Run2 Run3 Run4 ]
Volume pH |ulatedCo| FD Volume pH |ulatedCol FD Volume pH |ulatedCo| FD Volume pH |ulatedCo| FD Vi
(ml) (ml) (ml) (ml)

1 0.000 1.99 010239 -0.102 0.000 189 0 0.000 0.000 235-0078762 -0079 0.000 228 a 0.000 [[=l

2 | 0037 1.98-0 057102 -0.057 0037 189 0 0.000 0037 2340027219 -0.027 0.037 228 a 0.000 u
3| 0073 1.98-0 016540 0017 0073 189 0 0.000 0073 235-0027659 -0.028 0073 228 a 0.000 |
4 | 0.110 1.98) 0039381 -0.004 0.110 1.89 0 0.000 0110 2340072739 -0073 0.110 228 q 0.000 |
5 | 0147 198 0 0.000 0147 1.89 0 0.000 0147, 2340011814 0012 0147 228 q 0.000 |
6 | 0184 1.98) 0039381, 0.004 0184 1.89) 0076445 0.008, 0184 234 0029420 0.029 0184 228 a 0.000 |
7| 0220 1.98 0015752 0016 0220 1.89 0026640 0.027, 0220 234 0011119 0011 0220 228 a 0.000 |
8 | 0257 198 0051195 0.051 0257 1.89 0087564 0.088 0257 234 a 0.000 0257 228)0037064 0.004|
9 | 0294 1.99 0047257 0.047, 0294 1.90 0.059998 0.060 0294 2340014826 0015 0294 228 0.026177 0.026 |
10 | 0.331 1.99) 0076445 0.008 0.331 1.90/ 0018764 0.019 0331 2340048184 -0.048 0331 228 010123 0.101/|
11| 0367 1.99-0012973 0013 0367 1.900 0076445 0.008, 0367 2340048184 -0.048 0367 228 023003 0230 |
12 | 0404 1.98 0059303 0.059 0404 1900011814 0012 0404 2340014826 0015 0404 230 028053 0281/
13 0441 199 012069 0121 0441 1.90 0.043087| 0043 0441 2340037064 -0.004 0441 231 021613 0216 |
’I 0478 200 0041466 0.041 0478 1.90/ 0.026640 0.027, 0478 2.34) 0037064 0.004 0478 231016748 0.167 |
15 | 0514 1.99 0022470 0.022 0514 1.90/0.052122 0.052 0514 234 0022470 0022 0514 232 016725 0.167 |
16 | 0.551 2.00 0041002 0041 0.551 1.91/0048184 0.048 0551 234 0086406 0.086 0551 232 021520 0215
7 | 0588 200 0022934 0.023 0588 1.91/0.014826 0.015 0588 234 018949 0.189 0588 234 017003 0.170 |
18 | 0625 200 0039149 0.039 0625 1.91). 0037064 0.004 0625 235 026640 0266 0625 234 0063936 0.064 |
19 | 0661 20000039381 0.004 0661 191 0 0.000 0661 236 031088 0311 0661 2.34 0063473 0.063 |
20 | 0698 2.00-0.019690 -0.020 0698 191 0 0.000 0698 238 029350 0294 0698 2.34 0.063936 0.064 |
21 | 0735 200 0039381 0.039 0735 191 0 0.000 0735 239 020248 0202 0735 234 0089727 0070 |
22 | 0771 2.00 0050963 0.051 0771 191 0 0.000 0771 239 022285 0223 0771 235 0073434 0.073 |
23 | 0808 200 0026872 0.027 0808 191 0 0.000 0808 240 027682 0277 0808 235 0.082700 0.083 |
24 | 0845 200 0037296 0.037, 0845 191 0 0.000 0845 241 022725 0227 0845 235 011976 0.120 |
25 | 0882 201 0 0.000 0882 191 0 0.000 0882 242 020061 0201 0882 236 0.12903 0.129 |
26 | 0918 2.00-0 033358 -0033 0918 1.91) 0076445 0.008 0918 243 016285 0.163 0918 236 012556 0126 |
27 | 0955 2.00) 0039381 0.004 0955 1.91/ 0.045635 0.046 0955 243 0.068569 0.069 0955 237 010193 0.102 |

28 | 0992 200 0056523 0.057 0992 1.91] 015961 0.160 0992 243 0088491 0.088 0992 237 013297 0 133Jﬂ

I





[image: image10.png]Run3 Run4 Run5 Run6
Volume pH |ulatedCo| FD Volume pH |ulatedCo| FD Volume pH |ulatedCo| FD Volume pH |ulatedCo| FD
(ml) (ml) (ml) (mL)

1 0.000 2.35-0.078762 -0.079 0.000 228 a 0.000 0.000 290 -0.13389 -0.134 0.000 289 0096367 0.096 |
2 | 0037 2340027219 -0.027 0.037 228 a 0.000 0.037, 289 -0.12915 -0.129 0.037, 290 0053743 0054 J
3| 0073 235-0027659 -0.028 0073 228 a 0.000 0.073 289-0070885 -0071 0073 290 0015567 0016
4| 0110 2340072739 -0073 0.110 228 0] 0.000 0.110 288 0093587 0.094 0.110) 2.90).0037064 0.004
5| 0147, 2340011814 0012 0147 228 0] 0.000 0.147 288 051983 0520 0.147, 290 0045404 0.045
6 | 0184 234 0029420 0.029 0184 228 a 0.000 0184 293 066391 0664 0184 290 017026 0170
7| 0220 234 0011119 0011 0220 228 a 0.000 0220 295 041280 0413 0220 290 054114 0541
8 | 0257 234 a 0.000 0257 228)0037064 0.004 0257, 295 045334 0453 0257, 296 043921 0439
9 | 0294 2340014826 0015 0294 228 0026177 0.026 0294 298 044964 0450 0294 294 0038918 0.039
10 | 0331 2340048184 -0.048 0331 228 010123 0101 0331 299 020687 0207, 0331 294 012602 0.126
11 0367 2340048184 -0.048 0367 228 023003 0230 0.367, 299 019528 0.195 0.367, 295 020895 0209
12| 0404 2340014826 0015 0404 230 028053 0281 0404 300 028794 0288 0404 296 012069 0121

13 0441 2340037064 -0.004 0441 231 021613 0216 0441 301 031088 0311 0441 296 0.10586 0.106
14 | 0478 2.34) 0037064 0.004 0478 231 016748 0.167, 0478 303 027198 0272 0478 296 026130 0261
15 | 0514 234 0022470 0022 0514 232 016725 0.167, 0514 303 022308 0223 0514 298 029397 0294
16 | 0551 234 0086406 0.086 0551 232 021520 0215 0551 304/ 021937 0219 0551 299 024972 0250
7| 0588 234 018949 0.189 0588 234 017003 0170 0588 305 025343 0253 0588 300 026223 0262
18 | 0625 235 026640 0266 0625 234 0063936 0.064 0625 306 037064 0371 0625 301 025320 0253
19 | 0661 236 031088 0311 0661 234 0063473 0.063 0661 308 041582 0416 0661 302 022308 0223
20 | 0698 238 029350 0294 0698 234 0063936 0.064 0698, 309 035281 0353 0698, 302 022308 0223
21 | 0735 239 020248 0202 0735 234 0089727 0.070 0735 310 030416 0304 0735 303 028354 0284
22 | 0771 239 022285 0223 0771 235 0073434 0.073 0771 311 031389 0314 0771 304 036091 0361
23 | 0808 240 027682 0277 0808 235 0.082700 0.083 0.808 312 041628 0416 0.808) 305 056454 0.565
24 | 0845 241 022725 0227 0845 235 011976 0120 0845 314, 053790 0538 0.845 310 044176 0442
25 | 0882 242 020061 0201 0882 236 012903 0129 0882 316062060 0621 0.882 309 025157 0252
26 | 0918 243 016285 0.163 0918 236 012556 0.126 0918 319 057311 0573 0918 311 025598 0256
27 | 0955 243 0.068569 0.069 0955 237 010193 0.102 0.955 321 033080 0331 0.955 311 025320 0253
28 | 0992 243 0088491 0.088 0992 237 013297 0133 0992 321 018880 0.189 0992 312 034447 0344
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