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To study a reaction at equilibrium and determine the
equilibrium constant, K..
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1. The equilibrium

Bromothymol blue has the
formula C,,H,¢Br,0.S — so
that is why we just call it
HBB for short. HBB is
yellow as shown here in the
left test tube.
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1. The equilibrium

Here are the
equilibrium
expressions — stuff on
the right over stuff on
the left, omitting
water.

Info for
Introduction




1. The equilibrium '.

:ﬁ. 123
[Blue]

o ]
[BB-][H,0"]

¢ ‘HBB

Well, remember only changes in
temperature will change the
equilibrium constant, K_.
Otherwise, it’s LeChdtelier’s
principle that explains it. If the
concentration of acid, [H;07], is
increased, [BB ] must decrease :
and [HBB] will increase and the i

<—; Blue K

<+ “BB” +H,0* K

So... tell me again how all

of these solutions can have
the same K_value...
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1. The equilibrium
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But no matter what,
always the same
constant.
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This graph is made in LoggerPro.

(Remember how we learned how to
display the ROYGBIV ribbon along the
bottom in Experiment 2 — Beer’s law.)
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1. The equilibrium

So the amount of blue
making up the green can
be measured by the
absorbance that the green
solution has at 616 nm.

The blue
component
in Green g
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2. Deriving the equation we will use
This is a crazy % Sl SR S S L L S
important slide — G é
and so is the next
one. Both are
about the Green

solution.

*
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The mole fraction of Blue ranges from...
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But down here, the
mole fraction of Blue /
gets closer to 1 and
the Green solution is
more blue in color.

R T N R O N Ry S N RV T VYY I N R O O R N R N PN S

04 05 0.6
(mole fraction of blue

>

-

e w0 d Pty N 0 Tt Y N 590 Tt Y ] 090 4 Tt P Y N 090 S P B 90§ i By 90 P e N 0 T Y N 590 Pt Yy 11
v}:"f‘l"'i:’:\ v v\-:"fl""i:;\ ’H’ v\-:"fl" 'j:’:\ ’H’ v\-:"fl" 'j:’:\ ’H’ v\-:"fl" 'j:’:\ ’H’ v\-:"fl" 'j:’:\ ’H’ vv\-:"fl""i:;\ ’H’ v\-:"fl" 'j:’:\ ’H’ »v\-:"fl" 'j:’:\ ’H’ »



. Deriving the equation we will use

divided by the Absorbance of Blue at 616 nm, is exactly the
same as the mole fraction of Blue! Both range from O to 1.

ranges fromOto 1
Blue solution

Absorbance

Green solution

Yellow solution &




e 2. Deriving the equation we will use
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Are we good with this?
This is important and will
come back on Slide 17.




® 2. Deriving the equation we will use

First we write the
concentrations [BB]
and [HBB] as moles/
Then the

other crazy~ important shd S

N o



e 2. Deriving the equation we will use
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And here we’ve done the
same for the mole HBB — nHBB/ntotaI
raction of HBB and then

the moles of HBB — the Nygg = (XHBB) X (ntota|)
i yellow stuff.
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Next we will substitute _ +
in for moles into the — (XBB ) X (nt0t3|) X [H3O ]

ti th C
equation jrom the (Xii8) X (Noral)
previous slide.
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e 2. Deriving the equation we will use

And... Poof! Just like
that total moles
cancel!

Remember how mole

fractions work? The
fractions add up to 1.
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b 2. Deriving the equation we will use
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s s From Slide 13 we saw this e :
ghEiAShARE interesting relationship for : LA
: the mole fraction of the blue
S S stuff — we can use this for e

il T
.. and that leads

to the prize! The
equation we will
use today!

one final substitution...
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e 3. The experiment

green/Aque) X [

(1 - Agreen/Aque

All we need is two
absorbance values and [H;07]

and we will have K_!
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e 3. The experiment

This is how we go
from pH to [H;0]* an(N
back. We will use this

a lot in the coming

weeks.
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Today we follow the

procedure as described in Step 10. You and your lab
the lab manual starting partner will need your own
on page 27 except for... computers, one of which is Then comfz back for the
used to connect to the Analysis part C’”?’
spectrometer via LoggerPro follow along starting
on Slide 11.
What?
Go. Do.

20



4. Procedure: What we will do today
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@ Wearing your safety glasses is necessary today.
Also, dress for a mess as we are using acid and base.

@ Take time writing an introduction in your own words
before lab. Include Objectives from Slide 2 and

sREERS
. . ERpRl
equations from Slides 3 — 5. You should also copy i»ﬁ.r?*g
; 0 g ""1&3
; the derivation from Part 2 and make sure you £ige
& - $s
s understand it. i
i : : S
i @ Record observations and details as carefully as f‘-‘ 2
i ) ) . BRI
i possible. Show your calculations with formulas, B
fim units, and significant figures! "{"E’:
:ﬁf:’.“ o eh .F.':' §
:p‘fg @ Show your work when determining K_. 3&
E&. 0 o ':11@
i @ Submit on-line data before you leave today. “§f§
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Stick people inspired by xkcd
cartoons by Randall Munroe
(www.xkcd.com)



