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gy Getting Ready

ainer.

kers KH2P04, KzHPO4,

DI H,0.

2, 3,4, and 3,
ube rack.

1 Prepare a waste cont
and Stock BTB.

9 Tabel your 100 mL bea
3 Label your 250 ml. beaker

our large test tubes 1,
your test t

ire caps Blank, and the r

and then arrange them 1n

%4 Labely

qumerical order 1N
and 5.

5 Label one of your cuve emaining caps 1, 2,3, 4,
an Electronic Balance,

6 Review General Protocol

page 13-

1. Measuring Mass with

solution using the following steps:

50 mL of 025 M solution. Consult

7 Prepare the KH,PO4

Equipment
[ Labeling 1aP< a Weigh out enough KH,PO4 tO make
() Sharpie marker Of wax Table 9.2 for the theoretical value you calculated in pre-lab question 1,
% a pend - nd record the actual value you measured.
. Large test tUDES 5)
‘ i b
0 Test tube rack b Transfer the solid to your beaker labeled KH,PO4
0] Cuvettes with caps (6) ¢ Measure 50.0 L of deionized Water with your graduated cylinder and
) Cuvette rack add it to the KH,PO4 beaker.
() 100 mL graduated cylinder d Stir the solution with your glass tir rod until the solid has completely
() 100 mL beakers (3) dissolved.
0} 250 mL beaker e Rinse the stir rod with deionized water, catching the rinse water in your
) Volumetric pipettes: 5 ml, waste container.
10 mt, 25 mb . : ,
- 8 Prepare the K,HPO, solution as described 1n Ste€P 7. Consult Table 9.2 for the
) Pipette bulb . . :
theoretical value you calculated 1n pre-lab question 2., and record the actual

() Glass stir rod
ue you measured.

[ pH sensor

O Visible spectrometer

(] Digital device for collecting
Spec:troscopic data
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created will go very quic
solution, and water require

TABLF. 9.1 Vo\umes of Vanous Comp

k?
‘*1
\

kly. Re
d to make the solutions

} Obtain about 200 mL of deionize
30 mL of stock BTB solutio

9 (Obtain about

3 Review General Prot
Volumetric Pipette (p- 16).

r 5.00 mL volumetric pipett

%4 Condition you
container.

5 Using the

6 Rinse the 5. 00 mL

your waste container.
our 10.00 mL and 5.00 mL

7 Conditiony

your waste container.

8 Useth

solution to Test Tubes

Rinse the 10.00 mL and 5.0
ur waste container.

9

rinse water 1n yo

10 Condition your 10.00

container.

11 Using the condit
12 Rinse the 10.00 mL pip
your waste container.

13 Use the 25.00 mL,

14 Record the res
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once the solutions are

measurements you make
2P04 SOlUthn KzHPO4

f stock BTB solution, KH
owing steps.

ounds for the BTB/ Buﬁer solut\ons

e oHpo, o) | Walar
\L A{(}?%;t”.ﬁk" '; :j" l .' _. ‘. '.: ' 1)

0.00

conditioned 5.00 mL. pipett

d DI H,0.

d water in your beaker labele

ocol §: Conditioning a Volu

ation. Collect the rinses in your waste

e with ~2 mL of the BTB sol

e, eransfer 5.00 mL of the BTB solution to each test tube.

er and once with deionized

pipette twice with tap wat water. Collect the rinse water in
e rinses 1N

volumetric pipettes with the KH,PO4 solution. Collect th

to deliver the scheduled volumes of KH,PO4

d 5.00 mL pipettes as needed
d water. Collect the

mlL pipettes twice with tap water and once with deionize

the K,HPO, solution. Collect the rinses mn your waste

L volumetric pipette with
\

. ned 10.00 mL pipette, cransfer 10.00 mL of the\K_zHPO‘, solution to Test Tubes 1-4-
rin

otte twice with tap water d

nd once with deionized water. Collect the rinse wate

prOpriate volume of water t©

10.00 mL, and 5. 00 mL volumetric pipettes to add the ap

.1 Table 9.3 on the data sheet, page 293.
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uring pH of the BTB Solutions

d by your instructor.
pared in Part B, making sure to thor

\ieas

te your pH meter as describe

1 Ca]ibfa
- the pH of the five solutions pre
efore each measurement.

Table 9.3 on the data sheet, page 293.
tion color vs. pH from the pre-
dictions correct? Why of why not:

Record the pHs in

ect: Comparey
yrements you just made. Were y

o
/ refl

meas

our predictions of solu
our pre

of the B1B Solutions

i) Measuring Absorbance
9. Holding and Cleaning a Cuvette, page 20. -

r using the following steps:
least 3/4 full with deionize d Blank.

dows of the cuvette.
d run the calibration procedure as desc

and cap it with the 1 ca

1 Review General Protocol

9 Calibrate your spectromete

a2 Fill one of your cuvettes at
pe to clean the clear win

d water and cap 1t with the cap labele

ribed by your instructor.

p. Wipe the clear

h Use a Kimwi

¢ Place the cuvette in your spectrometer an

3 Fill one of your cuvettes at

windows of the cuvette cat
ining BTB solutions.
e spectrum for Solution 1, and determine itS Amax
d collect the full visible absorption spectruin.
. in Table 9.3 on the data sheet, pa

4 Repeat step 3 for your rema
using the following steps:

5 Collect the visible absorbanc
the spectrometef an
bsorbance at Ama

.me on the digital data collector.
BTB in this experiment?

a Place Cuvette 1 Into
ge 293.

b Record Ay for Solution 1 and the a

¢ Save the spectrum with an appropriate file n
6 Reflect: Do you need to determin€ Apax and € for both the acidic and basic forms of

Why or why not?

7 Collect the absorbance of Solution 5

2 Place Cuvette 5 Into the spectrom
b Record the absorbance of the solution at the Amax
¢ Check with your instructor to make sure that the absorban

close enough to zero 1o proceed.

d Save the spectrum with an appro

g Steps:

at the . for Solution 1 using the followin

tion spectrum.

eter and collect the full visible absorp
for Solution 1 1n Table 9.3.

ce of this solution at the N\ ax fOr Solution 118

priate file name on the digital data collector.
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~ Solution 1 using the follo

wing Steps:

m of Solution 2 at the Npax O

ect the full visible absorpti
for Solution 2 1n Table 9.3.
digital data collector.

visible absorbance spectrl
7 in the spectrometer and coll
e of the solution at the Nmax
propriate file name on the

8 Collect the
on spectrum.

2 Place Cuvette
{y Record the absorbanc

¢ Save the spectrum with an ap

9 Repeat step 8 fo
10 Reflect: Why s it important t

r Cuvettes 3 and 4.
n 1 1s close to 7ero?

hat the absorbance of Solution 5 at the Nmax for Solutio

11 Reflect: Should the K of Reaction 5 depend on the pH of the <olution? Why or why not? Explain your

reasoning.

”

your waste container, and dispose of the waste as instructed.

ater and once with deionized water.

D

12 Discard any remaining solutions in

13 Rinse all glassware nd cuvettes twice with tap W

emistry in the aboratory
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and K,HPO, Requir

711 "JF‘*J "T"'
M a‘t o ~ o “

—
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olor, pH, and Absorbance of So|ut;ons \-—5
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TABLE 9.3 Data for C

, for Solgtion ’l‘:

\ution 1 using Equation 4.

(ep,) from your absorbance data for S0
he space provided.

e molar absorptivity of B2~

termine th
e h proper units in't

Record your result wit

€h-
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utions 2 through 4, and record your results in Table 9.4.

9 Determine the following for Sol
a [B2-] using Equation 5.
sample Calculation with Solution 2:

b [HB~] using Equation 2.
Sample Calculation with Solution 2:

¢ [H;0*] from the pH using [Hs0*] = 107P".
Sample Calculation with Solution 2:

d K using Equation 1.
Sample Calculation with Solution 2:
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DATA: SHEET 9

+erature value of 7.9 X 107%, and calculate the percent error in each case. Record your

ple Calculation with Solution 2:

TABLE 9 4 Data for Determmatlon of the K fo

——— —0_..‘-.—-

u to collect the full spectrum for each soluti
k for all five solutions overlaid.

4 \f your spectrometer allowed yo
the full spectra you 100

alculated for each solution. Are they simi

1 Compare the Ksyou C
diction you made in the pre-lab questions?

results compare to the pre

-

ntrations of HB™ and B*~ change in response 10 increasing

e to describe how the conce
served for Solutions 1-5.)

2 Usele Chatelier’s principl
¢ Consider the colors you ob

pH in Solutions 1-5. (Hin
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L more water than called for without

3 Assume th
o How would this error affect the actu ation you

thought it was)?

e value of €, you calculated for Solution 1?

b How would the incorrect concentration of B~ affect th

you calculated for Solutions 2 through 4?

¢’ How would the incorrect value of €, affect the value of [B2-]

HB~] you calculated for

s 2 through 4 affect the value of |

d How would the - correct values of [B27] for Solution

these solutions?

gh 47

you calculated for Solutions 2 throu

1 and [HB"] affect the values of K

e How would the incorrect values of [B*

your final results.

ning of an experiment can affect
le measurement error a st

%4 Describe how a minor error at the begin
udent

a Consider t
could make?

he procedure you performed in this activity. What is one other possib
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be how this error would propagate through the subsequent

Following the framework in question 3, descn.
measurements and data analysis in the experiment.
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consider your plot of the overlaid

for each solution,
P rend relate to the observed

ou to collect the ful .
crometer llone s lutions increases? How does this t

spectra. What trend do you notice as the pH of the so
color of the solution?
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