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Acig-Base Tilration

Acetic Acid in Vinegar

Materials: Vincgar (white). two heakers (150 and 250 ml.). 250-mL Erbenmeyer (lask, 10-ml.
graduaied cylinder (or 3 S.mL pipet and bulb), indhcaton, SO-ml.
buret (or 25-ml. hurct), barct clamp. small funncl 1o fit buret, 0.1 M NaOH (stan-
dardized). white paper of paper wowel
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Using a pipet: Hmwmhhnmﬂdtmﬂmmhbmmwﬂ.
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not pipet by mouth?
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Figure 1 mamum-mmum

mmnnwnd.az.‘l-ml.ium-dplnum 2 buret clamp or buticrly clamp as shown in
Figure 2. Using a 250-ml. beaker. obtain sbout 100 mL of 0.1 M NaOH solution. (If you asc using
a!!.f)—ml.humwaﬂ.JHNMMJmmMIH]ﬂwNﬂIMM
hmledcnd:lﬂuldﬂnwumk,limhm with two $-ml. portions of the NaOH

solution. Discard the NaOH washings.
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Figure 2 Burel setup for acid-base Straion

Cﬂun\:lh:nmunpmihewﬂ.'rl:mphmﬂ.ﬂml..ndHJ.DmLIurZS.DmL] is
marked at the bostom. Place a small funnel in the top of the buret and carefully pour NaOH into the
lml.Mlbwhu:hmﬁlhmhmlmhfmlmddmﬂ:ﬂﬂimpm
th:l.upIintlm.'lﬂ.y.swymhﬂupu&.dmhlﬂﬁmammminm
meniscus is ai the 0.00 mL lin or below. The buret tip should be full of NaOH solution. and free of
bubbles. Record the initial buret reading of NaOH.

Place the Mlask containing the vinegar solution under the buret on 3 piece of while paper. (Be surc
you added indicator.) Begin to add NaOH 1o the solution by opening and closing the stopcock with
your left hand (if you arc right-handed). Swirl the Nask with your right hand 1o mix the acid and the
hase. Al first, the pink color produced by the reaction will disappear quickly. As you near the end-
point. the pink color will be more persistent and disappear slowly. Slow down the addition of the
NaOH 10 drops at this time. Soon, onc drop of NaOH will give a faint, permanent pink color 1o the
sample. Stop adding NaOH. You have reached the endpoint of the titration. See Figure 3.

3 During a titration, the solution in the flask is swirled as NaOM
Figure s _ is added 1o the

Al the endpoinl, record the final burct reading of the NaOH. Fill the buret again. Repeat the tiir-
tion with new samples of the same brand of vincgar. Be sure to add water and indicator to each
new sample of vinegar.
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Acig-Base Titration

Caleulnting the molarity of acetic acid
Using the sverage measured volume of the NaOH. and its molarity (on the label), the moles of NaOH
wed can be calculsed.

moles NsOH
Moles NaOH used = L NaOH used x L NaOl

id is complete i of are 10 the moles of scetic acid
m.%::&mmwlwmxmmmmmmmwmm fons
in the reactants:

Moles HC;H,0; = moles NaOH
Uﬂnsiltrmksd-ﬁd.uunmhitydamicﬂhluS.Ovml.mq'llcol'vmqwitcalwlm.

moles HC;H
Molarity (M) HC;H;0; = Eu?:ﬁ.z'&

Calculating the percent (mass/volume) of acetic acid
Tnﬂmlumwmlwvldm,n&,hrhv.wmmwdm acid to grams
using the molar mass of acctic acid. 60.0 g/mole.

60.0 g HC;H,0;

| mole HC,H,0,

Percent (m/v) = Lﬁ-—%& x 100

gHCH, 0, = moles HC,H,0; x

B. Titration of an Antacid

Stomach acid is primarily hydrochloric acid (HCT). which has a concentration of about 0.1 M.
s-mmn-knamhmmnmm-jwm.mﬂn;ﬂmfm.hnw
called an antacid is used 1o ncutralize some of the excess stomach acid. In this experiment. the vol-
ume (mL) of 0.1 M HC| that can be absorbed by some common antacids will be determined.

Milk of magnesia, Di-Gel MgiOH): + 2HO —— Mg(l; + 2H0

Tuems CaCO;  + 2ZHCl —— CaCl; + CO; + H O

Lab Information

Time: 2he

Comments:  Tear out the Lab repon shects and place them next 1o the maiching procedurcs.
Praciice observing the color change for the indicaton hefore you do the tirations.
Carcfully read the markings on the burct.
Students may bring their own antacid samphes 10 1est,

Related opics: Acid, base, noutralization, titration, pereent concentration. molarity




Acid-Base Titration

Goals

Preparc a sample for titration wilh a base.

Set up a buret and use proper titration technique in reaching an endpoint.
Calculate the molar concentration and percentage of acetic acid in vinggar.
Determine the acid-absorbing capacity of a commercial antacid.
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Discussion

In a netralization reaction. the protons (H') from the acid combine with hydroxide ions (OH) from
the base 1o produce water (H;0). The remaining substance is & salt. which is composed of jons from
the acid and base. For example, the neutralization of HCI by NaOH is writien as

l-l("li-NaOH——anCIij(}

If we write the fonic substances in the equation as jons, we se¢ that the H* and the OH’ form water.

H + CI + Na* + OHF —— Na° + CI + HO
H « OH —t H,0

in a complete neutralization, the amount of H* will be cqual 10 the amount of OH™.

A. Acetic Acid In Vinegar

Vinegar is an aqueous solution of acetic acid, HC,H,0; or CHCOOH. The amount of acetic acid in a
vinegar solution can be determined by neutralizing the acid with a base, in this casc NaOH. As shown
in the following equation, one mole of acetic acid is neviralized by one mole of NaOH.

HC.H,0O, + NiOH —— GH.Os Na* + HO
Acetic acid Base Salt

A tisration involves the addition of a specific amount of base required lo neutralize an acid in a sam-
ple. When all the H™ (or H40*) from the acid has been peutralized. an indicator in the sample will
change color. This change in the indicator color determines. the endpoint, which signals that the addi-
timu;‘thch;suhm.rldh:slwfsd.mwlumnfhonuscdwnmﬁudmﬁdisu:nduemimd.
In this experiment. phenolphthalcin is the indicator: it changes from colorless in acid 1o a faint but

permanent pink color in hase,

—
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