Announcements - Lecture XVI- Tuesday, Mar 27t

1. iClicker: it [l Pickany letter a-e
2. Quiz7: Due Thursday March 29t (not March 39t ©©©).
3. Examll: Moved to Saturday. April 7th.
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17.1 Acid-Base Reactions
Strong Acid/Strong Base Reactions

HCl(aq) + NaOH(aq) = NaCl{(aq) + H,O(l)

Net Tonic Tounrion:
Ha 0 + Ha0() & Wa0' + OW” K=Hu
HCloq) + NaOHtog) = NaCliog) + HaOI)
H30" + O™ = 2 Ha0(D) e Juw

@as°c, Kw = ot

H30' + 0+ No' +OH" = No"+ 1"+ HaOm) + H10p)
Hso'+ OH" = 2 Ma009)
K= I.‘:_iﬂ"“ = 0"

K1, Very pRoduct fovoned , essemViolly 100%
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17.1 Acid-Base Reactions
Strong Acid/Weak Base Reactions

HCl(aq) + NHs(aq) = NH,Cl(aq)

Nev lonic Eouation: It“:: + 12000 & mllﬂ.\ *“:0+ K= S.GI\ﬂ'm

HQwq + NWstog) = NWyCog ;
. Hio'+ NHss) = Wy +Wa0m) K= 56307
Hi0' + Q0" + NHatoq) = NHy + @+ H009) = 1.8¥10°

H0" + NMaegy = NHy + Na00) K>» |, Veny product fovored, essentiolly 100%
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171 Acid-Base Reactions
Weak AcidWeak Base

HCIO(aq) + NHs(aq) < NH,CIO(aq)
phe@ Rqwfifeian :
Hydachysis of WHy(0(eq)

Net lowic Eauntion:

HOOoy) + Nae) & NNy + A0’

Ny OO0 = NWy + 00
HC0wg) +Had) € Hi0* + 010 Ke3SNG" Nefer_coVion oR omibn ke
NHatop +H0(D € NHg +OH Kz 1gn0™ nevtaal jons.
HX 0t +NHstog) + 2HOIN €2 AHG 400"+ Ma0* 4 0N Kreamg ™
Hio" +ou &> 2 W00 "Meiong™ | Ny +Ha00) ¢ NMatop) +Wa0T  Ho: sexig™
HAOMmy) + Nalog) € NHY +80° K=e3 @0+ Hy0(9) € WA0(Q) +ON° K = 2qxio”

Kt Egrilgimm\' quul\\'m'!s Ei feactasls omd
producks present of equilibaiun, Ker 7 Ko

H27 .. ie bosic
- VHH P
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17.2 Buffers
What Constitutes a Buffer and why are they Special

Buffer Solutions

CINAD

7.00 4.74

& = &__®
100 mL 100 mL 100 mL
H20 1.0 M NaCl 1.0 M CH3COzH(aq) Neak acid amd s
1.0 M NaCHsCOz(aq) ':W-‘“ﬁ“"' Dose
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17.2 Buffers
How do Buffers Resist Drastic pH Changes— A Summary

1, Buffes: Bufler Qcio +  Buffer Base
(Weak Ocid) (Weok Ocids Conugale Bose)

2. Nhat couses o pH chomge .. dmPaoduchion of Ha0" or OW
a) Anfeduchiom of Wa0":  Bufes Base + 10" = HiOM) + Buffen Ocd
&) Anbpeduchom of OH :  Bufer Qeid + ON" = Ha00) + Buffer Base
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17.2 Buffers
How do they Resist DrasticpH Change

Buffer: 1M CH,CO,H / 1M CH;CO,
Addition of Strong Acid - H;0*

CHaCOaH / CHaCOa
Neak ot Conausate Dase

I—) SA + WB = 100%
Ha0* © Ha0" + CH3COn = HaO(B) + CH3COsM (og)

Buflen hose Puler ard
Oveaauw Thanges

[Ma0s]: ¥ .. geacted wih the added Ha0*

[cMacoah): T .. oprodudt of the reachion the Ha0*
[Ha0'): ¢ .. mﬁ By much ... a pesult of [CWa0aH)1
Pt 4 . oY iy ueh
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17.2 Buffers
How do they Resist DrasticpH Change

Buffer: 1M CH,CO,H / 1M CH,CO,
Addition of Strong Base - OH-

CWaC0aH | CHaCOa
Neak ouid Euniuau\‘l fase

I—» S8+WA = 10%
O :  ON + CHaCOaW(og) = Ha0D + CHyCoa”
Bufen ouid Buller buse

Overptt [HAnces:

[CHsCoaM]: | .. Reacted with the odded OW
[cHaco ) : T .. o product of the reaction thot remoned the oW
fonl: 4 . llr%g much ..o vesult of Tcnacog)®
pH =t .. ok fay nuch
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17.2 Buffers
How do they Resist DrasticpH Change

A buffer solution made from HF and KFhas a pH = 2.84.
Addition of OH-will cause -

1. Increase significantly 2. Increaseslightly
3. Decreasesignificantly 4. Decreaseslightly
5. Increase 6. Decrease
a). ph ? A ... odding bose
b) THF] ? 6 .. usedin the remoual of oW
OH™ + HF(eq) = Hao() + F
Buffer ocid Buffer bose

Slide - 125



