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A statement Accountability:“I certify that this is my own work, and I understand that if I am found to be in violation of the honor code, I will be subject to the highest penalty.”
SUMMARY OF THE VIDEO

In this experiment hydrochloric acid was the acid and the base was sodium hydroxide. We were given that the concentration of the base is .01 M and the correct concentration of acid should also be .01M, but that wasn’t what my group collected due to error. The main chemical reaction of acid and base titrations is neutralization. When equal amounts of acid and base are mixed together it forms neutralization. The acid and base react to form salt and water as a product. And because all the reactants don’t have a color an indicator, phenolphthalein, was used to show when the product was neutralized. The color of phenolphthalein changes it to pink when the base is added to the acid, but changes back to clear color after it was stirred. This color changes back to clear because it isn’t neutralized yet, so the solution is still acidic.  In the end point, the solution in the flask will stay pink; but, the color must be a really light pink. The end results for this lab concluded as0.0830M for the average concentration of sodium hydroxide and 0.833M for the average of concentration of vinegar. Therefore, the percentage we obtained for the concentration of vinegar was 1.09%. In this experiment there were multiple sources of error. The first was using more or less acid volume than 15 mL to titrate the sodium hydroxide. Another error was accidently making the product solution a darker shade of pink. If by mistake more bases were added to the solution then the volume would be incorrect. Also, if the flasks weren’t dried and washed correctly, the particles inside the flask could have altered the volume of acid in the flask, which would have altered the volume of basic solution used. Even knowing the correct answer to the amount of volume that was supposed to be used for the volume, it was surprising to see how much error could alter the data.
YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM!

Proper use of significant figures and units is part of the grading.Make sure your excel graph is complete with titles (title for graph, names for x and y axis, and equivalence points)
Part I. Standardization of NaOH Solution: Complete your data table with your virtual lab results
	#
	Total Volume (NaOH), ml
	pH
	Color

	1
	50
	13.61
	Colorless

	2
	100
	13.81
	Colorless

	3
	150
	13.86
	Colorless

	4
	200
	13.89
	Colorless

	5
	250
	13.91
	Colorless

	6
	300
	13.92
	Colorless

	7
	350
	13.92
	Colorless

	8
	400
	13.93
	Colorless

	9
	450
	13.93
	Colorless

	10
	500
	13.94
	Colorless

	11
	550
	13.94
	Colorless

	12
	600
	13.94
	Colorless

	13
	650
	13.95
	Colorless

	14
	700
	13.95
	Colorless

	15
	750
	13.95
	Colorless

	16
	800
	13.95
	Colorless

	17
	850
	13.95
	Colorless

	18
	900
	13.95
	Colorless

	19
	950
	13.95
	Colorless

	20
	1000
	13.95
	Colorless

	21
	1050
	13.96
	Colorless

	22
	1100
	13.96
	Colorless

	23
	1150
	13.96
	Colorless

	24
	1200
	13.96
	Colorless

	25
	1250
	13.97
	Pink


Calculations: Show your calculations for finding concentration of NaOH:
15mL*(1L/1000mL) = 0.015L
0.015L*(0.1mol/1)=0.0015mol NaOH

(0.0015 mol NaOH)/(.0183L)= ~0.0820M

(0.0015 mol NaOH)/ (.0197L)= ~0.0761M

(0.0015 mol NaOH)/(.0165L)= ~0.0909M
Moles of NaOH used:

(0.0830 mol NaOH) / (1L) *(0.0259L) =0.0021mol

(0.0830 mol NaOH) / (1L) *(0.0255L) =0.0021mol

(0.0830 mol NaOH) / (1L) *(0.0275L) =0.0022mol

Excel Graph: Plot your graph in excel sheet, and copy and paste to here. Do not forget to show equivalence point on the graph!
[image: image1.png]14
13.95
139
13.85
13.8
13.75
137
13.65
136
13.55

pH

o
/M
|
|
|
i
200 400 600 800 1000 1200

1400

—+—pH





Part II. Titration with the use of software: 
[image: image2.png]pH Vs Volume of NaOH



Data collection for titration with the Virtual Lab software:

Excel Graph: You have to construct 2 excel graphs for each indicator, show equivalence points for each titration in graph.

Graph 1: Methyl Red          
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Graph 2: Methyl Orange

Discussion Questions

1. Based on your color observation, what was the end point pH of the virtual titration using Methyl Red and Methyl Orange?

Based on the observation of the color change the endpoint pH is the titration=6.99

2. Based on your titration curve graph, what was the equivalence point pH for this strong acid/base titration?
The equivalence point for the titration is 6.99
3. Based on your experimental observations from the virtual titration, do you think titrating using an indicator or a pH meter is superior? Or are they equally accurate? Explain.
Titration using the both the indicators and the pH meters are equally accurate as they both give same end point/ equivalence point in this case 

4. Determine the concentration of a NaOH solution if 32.00 mL of NaOH was required to neutralize 15.00 mL of a 1.00 M H2SO4 solution. (Hint: review Monoprotic vs. Diprotic acids).
Molarity = Moles

                    Liter

Liter × Molarity = Moles

2NaOH+H2SO4
Na 2SO4+H2O
32.00 ml=0.0032 l

0.0032 ml × Molarity = 0.030 moles of NaOH

Molarity= 0.030Moles = 0.937M
                               0.032liters

Table 1: Methyl Red                                                             Table 2: Methyl Orange
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Total Volume (NaOH), mL�
pH�
Color�
 �
#�
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pH�
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�
1�
0�
2�
Yellow�
�
1�
9�
3.33�
Yellow�
�
2�
1�
2.09�
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�
2�
9.1�
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�
3�
2�
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�
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�
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�
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�
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�
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�
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