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Understanding Concepts

4. Briefly describe three types of characteristic reactions of acids.

5. What are the four reaction requirements in order to use a reaction in
a titration in a chemical analysis?

6. What are the two reactants in a titration, and what equipment is used
to contain them?

7. What is a standard solution?
8. Why are several trials usually done in a titration?

Applying Inquiry Skills

9. Analysis shows tha{9.44 mL of 0.0506 mol/L KOH?aq) is needed for
the titration of 10.00 mL of a water sample taken from an acidic lake.

(7\ , Determine the molar concentration of acid in the lake water,
— assuming that the acid is sulfuric acid.
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Figure 3 _
Sodium hydroxide titrant is added to samples
of sulfuric acid in successive trials.
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olutions of oxalic acid, H2C204(aq), have many applications. Like ch ‘_‘(
2504(aq), Oxalic acid reacts in a 2:1 mole ratio with sodium
hydroxide. Complete the Evidence, Analysis, and Evaluation sections
of the following investigation report.
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What is the concentration of oxalic acid in a rust-removing solution?

Prediction .

The oxalic acid solution is labelled as 10% W/V, o

xperimental Design

< 1.11 moI/L.i

,‘(‘_—»_.;io riginal oxalic acid solution (rust remover) is diluted b of

hat is, 10.00 mL to 1000 mL. The concentration of dilute oxalic acid

solution is determined by titration with a sodium hydroxide solution.

Copy and complete Table 4.

Table 4: Volume of 5.0161 mol/! i idé Required to

Neutralize 10.00 mL of Diluted Oxalic Acid
—

Trial 1 2 3 4

Final buret reading (mL) 14.3 27.8 411 13.8

Initial buret reading (mL) 0.2 14.3 27.8 0.4

\Volume of NaOH(aq) used (mL) | Y. [ |3'5 Y )z, 3+ 3.4
Analysis © whlier o discavd average = Yo.2+ 37

(b) Using the Evidence in Table 5, calculate the concentration of

oxalic acid in the rust remover.
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(c) Evaluate the Prediction: Is the manufacturer’s label accurate?

Complete the Evidence and Analysis for the following titration.

Question

What is the molar concentration of the hydrochloric acid in a solution

of kettle-scale remover?
Experimental Design

The hydrochloric acid in a solution of kettle-scale remover is titrated
with a standardized solution of barium hydroxide. The colour change
of bromothymol blue indicator (from blue to green) is the endpoint.

Evidence

Table 5: Titration of 10.00-mL Samples of HCI

(a) Copy and complete Table 5.

with 0.974 mol/L Ba(OH), e o
Trial 1 2 3 4
final buret reading (mL) 15.6 29.3 43.0 14.8
initial buret reading (mL) — 0.6 ~-—15.6 —29.3 B 1.2
volume of Ba(OH),,, added (mL){ 1S.0 /3' N o+ /3. ] +| 3. b )
colour at endpoint blue green green green
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hydrochloric acid in the kettle-scale remover.
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(b) Using the Evndence in Table 5, calculate the concentration of th Ba(pé()

Samples of sulfuric acid were titrated with 0.484 mol/L sodium
hydroxide. The evidence is shown in Figure 3. Calculate the concen-

tration of the sulfuric acid solution.
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