Temperature Effect on $\text{Mg(OH)} 2$ pH

https://gemini.google.com/app/19f6b01699915929

Response: To find how [OH ™ (aq)] and the pH value at 100 °C differ from those at 25 °C, we
calculate both values for saturated Mg(OH), solutions at each temperature.

1. OH  Concentration Comparison

The dissolution stoichiometry is:
Mg(OH),(s) = Mg** (aq) + 20H" (aq)
For solubility s, [OH™ (aq)] = 2s.
o At 25 °C:
s =1.0 x 10 * mol dm *
[OH (aq)]ss = 2 x (1.0 x 1074) = 2.0 x 10~* mol dm*
e At 100 °C:
s =4.0 x 107 mol dm*
[OH (aq)]100 = 2 X (4.0 x 1073) = 8.0 x 10"® mol dm 3
Since 8.0 x 1073 mol dm ® > 2.0 x 10™* mol dm°, [OH (aq)] is higher at 100 °C.
2. pH Comparison
Using the relation [H"] = g and pH = — log;o[H"]:
o At25°C: (K, = 1.0 x 10~ mol*’dm %

1.0 x 1014
+ _
[H 25 = 2.0 x 104

pH,; = —log;,(5.0 x 107'*) ~ 10.30

— 5.0 x 10" mol dm®

e At100°C: (K, = 5.5 x 10714 mol®’dm )

5.5 x 10714
8.0 x 103

pH;qo = — log;((6.875 x 10 ?) ~ 11.16

[H 100 = = 6.875 x 107*2 mol dm
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Since 11.16 > 10.30, the pH value is higher at 100 °C.

Conclusion
e [OH (aq)]: higher
o pH: higher

Correct Option: (2)



