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Chemical Equilibrium
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1. Formation of iron (I1T) thiocyanate complex ion FeSCN** iha ccakion Tl R
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1. Compare the color intensity of the cool solution to that of the warm solution ot) o oyt
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Which solution contains more FeSCN*"2_thy warmen. Goluterns

In which direction does the equilibrium move when the lemperature rises?
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Which reaction uses up heat? M m@ans Hhe Caddherme

Write an equation for the equilirium reaction including heat as either a reactant or a
product, _ 1
Te + SN 1 Peak = e SN

ompare the color with the standard when additional Fe'*is added _ A9 g)_é Zﬁ}cc{é/én_

When Fe'* concentration is increased a2 FeSCN™ is produced.

‘ompare the color with the standard when additional SCN' is addedl_éwl. O

When SCN™ concentration is increased ‘haale FeSCN™ is produced.

Increasing the concentration of either of the reactants forces the equilibrium to

move Lo thc‘gé{u,m_and results in the production of _ 4152 product

4. Results of adding NaOH_B (i O ﬂa'()i tede
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2, Determination of the equilibrium constant for a chemical reactmg//
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Table 1. Absorption Spectrum of an FeSCN** Solution
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Table 2. Absorbance Measurements of FeSCN ** Standard Solutions

Mixture | Volume of | Volume of | Volume of J Absorbance [FeSCNh]
Fe(NO3)y KSCN H;0 Transmlttanc
0 5.00 0.00 15.00 A00 @) &
1 5.00 0.50 14.50 (33 o, 435 |5x10-%H
2 5.00 1.00 14.00 ' a
46,2 | 0,335 |[A¥0
3 5.00 1.50 13.50 25 | 9997 155 x10~Y
4 5.00 2.00 13.00 W21, Y ©, (73 |9xi0
-t
5 5.00 3.00 12.00 9,4 1.0 4T |3yip

Slope of Calibration Curve:
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M“re Volume of | Volume of | Volume of %o Absorbance | [FeSCN™]
Fe(NO3)s KSCN H,0 Transmittance

3 5.00 0.00 5.00 loo 0. bo D 0
7 5.00 1.00 4.00 77,1 0.2 3,30« l(}'-!J
8 5.00 2.00 3.00 ge .4 0-4%0 5255107
5 5.00 3.00 2.00 5.7 0414 |R.boxp”
10 5.00 4.00 1.00 Y. 6 6.310  [4dgyw®
11 5.00 5.00 0.00 2.9 0-14 6 430 «10™

Table 4. Equilibrium Concentrations and Equilibrium Constant

Mixture [nore” |moscn |Bre’  |nsen |[resen |[Fe'] [[SCNT] [FeSCN™'] [K,
6 |rxoS| O 1xi07? O 0 4 x0? O O @)

7 [axo® | 200® | 96w |17 006" 2810|0705 2000167 530 007 | 264
| o™ [ Uxi0 19,4 13m0 Bugg o 167" o 34s0615,2 10 | 149
3 | ™| £xi0 4,4 0p% |82t 18006 |9000™6 26 .00« \o | 147
10 | axio™ ga0”" 12a10% | €43 1014 107 82010 f qx16M 14507 [ 174

S
M Laxig® | 1297 19,7 16° B2a10 | 13067 (8.2 3. W 435107 (172
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Show one sample calculation for each calculated quantity (for one mixture only).
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1. Write an expression for the equilibrium constant of lhc chemical reaction:
H:0u5+ Co COy + Ha W =(€03 (M2 v TCOIC I e, ()
H LOJ J Cg (2 IOJ .

2. 10.00 mL of 2.00 x 107> M Fe(NOs); are mixed with 4.00 mL of 2.00x 107" M
KSCN and 6.00 mL of distilled water are added. The Lonccmra(mn of FeSCN*" is
determined spectrophotometrically and found to be 9.04 x 10" M. Determine the
equilibrium constant Kc of the above reaction.
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