Announcements — Lecture XVI — Thursday, Nov 3™

1. Fourth Lab - Saturday, November 5t ... 1-4pm ... ISB 155/160 (A-E)

a) Printlab prior to coming to lab -- use the ‘Print Friendly Version’
located on the top left hand side of the page — this is the version
that contains the ‘Data Sheet’ that you will hand in upon
completing the lab.

b) Third set of Lab Owls will appear in Ow/ after this lab. There are
a total of 4 sets of Lab Owils and they are worth 25% of the Lab
Grade.

2. Examll: Tuesday, November 8th, 1:00-2:15, In Class

3. & iClicker:
'''' Choose any letter: A-E
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7.6

What is an Equilibrium Constant and How Do We Use (t?
The Significance of the Magnitude of K

Equilibrium Constant
Volume OK>1 @®K=1 OK<1

]
Number of Spheres
©30 020 010
= Temperature

@ High © Low
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7.6 What is an Equilibrium Constant and How Do We Use (t?
The Significance of the Magnitude of K

) AS1 : OF equilibrivm the reacion fovons producs.
A Kt O equilibrium the aeachion fovors Rescrants.
3) Kt o QF equilibaium sinibiconY quantivies of produce omd meoctunls present.

) Na@ + 3Ma@ €7 2 Wag) 3 W+ 02 &7 WO,
K= 35x0® @ 25°C 2w @ 25°
K» 1 : Paoduck fovored of equ\?&»a'\un. Kel: s\'gm'&m& cluum“ 15 og seaciums omd

fRoc\uc\'s Pﬁesm\ o et\u\q&ﬂ{\m.

2) \‘\F(O(p + oM & Na0' +F°
K=T16x10° @ 25°C
Kl : Reactamt fovored of Et\\&\?i?}ﬂiun.
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1.7 What Is Le Chatelier’s Principle
Adding Reactants.

Chemistry Interactive: LeChatelier’s Principle - The Water Tank Analogy

Add Water ' |

Reactomls | Propucts
b — R& P
0ddimg Reactomls causes o Shi¥t Tonrds | k= Le]
PRoduc\'s ... moRe paoducs produced . i LR]

L"':iéLJ;;'"r;;;;;\';;;{;&L&;"""""""'

el
Gdc\ing R c\\um%es e volue of TR1 .. Reaction nam's Yo pelian Yo Yhe

. \f
omgimu? value o? ":\':%u e fack Yo K
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1.7 What Is Le Chatelier’s Principle
Removing Reactants.

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

Subtract Water l RQG(\‘M\E | I PROAUC\—S R <=> P

: — : -4 K= EE}
Refmov'mg Reacloms couse o shift tonards | i

39010 \-OlMlRAS RQG(\’&I\\—S. J

el
Romoting B c\\cmges the vale of %1 ... reacion nents 1o Refurn 1o the

oa\alﬂuy \lu“ue 02 \‘_R] . \e ch\a \'o 3
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1.7 What Is Le Chatelier’s Principle
Adding Products .

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

! " Add Water l

Reschosnts ‘ Products
RO P WL _
k= P b ndding produds causes o WY Yomords
L8] ; B— Reachans ... More Reacios Vaoénce&.
Hon Yonaads eotfants
tPl

(ddung P r.\\mnges te vdue of TR .. @eackion panis o Reurn o the
0\%\'3\“09 e o) Lg'lm e ko K.
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1.7 What Is Le Chatelier’s Principle
Removing Products .

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

Subiract Water |

i . Taoduds |
RS P “mw'mg ?Rm\uc\'s cavses @ shitt Yonads
k= LF] Reaiants ... Mose Readlans produced.

IR] L How Vonards ?ROA.M\'S.

Remmmg P c\mmges te yalee of %} ... meachion pom's Yo pelumn Yo the

.. °]
omamog e of TR1 ... ve fock Yo W
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1.7

What Is Le Chatelier’s Principle
Adding/Removing Reactant and Products

HCN is a weak acid —
HCN(aq) + H,O(l) < H;O*+ CN-

Removal of H;0* from this equilibrium will cause the [CN-] to

a) Increase / 7o
b) Decrease
C) Remain unchanged =~
d) Impossible to determine '

Hcmwp + W0 & Ha0" + o

L Remove Hi0' ... Removing P

shit fonards P .. Tav]A
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1.7

What Is Le Chatelier’s Principle
Adding/Removing Reactant and Products

HCN is a weak acid -
HCN(aq) + H,O(l) < H;O*+ CN-
Addition of OH- to this equilibrium will cause the [CN-] to

a) Increase B
b) Decrease
C) Remain unchanged =~
d) Impossible to determine '

OF figst glonce ou wight think <), since. O is melfen  produd or o peadont . !

HCNg + W0\ & Hio* YOV
ol = 2R:00)

063\';1\3 oW ResmoNes 30" |0 fno&nr.\‘,
7 <hift Yonands products ... LN 1T
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1.7 What Is Le Chatelier’s Principle
Changing the Temperature — Exothermic

L Reaclion the gives off hea
"Medt 15 a prRoduct

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

R & Pabedy

Heat Reaction

_______ _ | (adWete) Ao hea s peachion . Yhe equivadet of

Reacuns Produck odding a produdt .. Aeadhidn shi¥ts Yomonds
hear Reactons,

Wby does this happen ? K- 'EE% . Ne¥ is noF poed

Shidk [nards Reactoms ‘_ﬂ_‘ of the exyﬂessm\. The nokes Yo does corredtly predict
ook hopens. CR1T, (PIY thws W mmust |

K is depemdant o T, on an endothenmic Reaction
as TP, WY . conversdy T, K1
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1.7 What Is Le Chatelier’s Principle
Changing the Temperature — Endothermic

19 Reﬂt\‘lm ol mq\“\’\es heot

'Heaf is @ Reactosmt’
Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

_______ . Nhy does s happen ?
Regclamle + hedt Producs K- %-_%, Neat is not pos of the
expression | Tre walen famk does
| i comerﬂ_u\ predicY het happens _
R +heat 7 P P17, [R1Y, thus ¥ mus T,
08 e et this pracion .. '
e suichet Qg o s Snit Touands proucts. .
feachnt ... Aeackion Shi¥ts K 15 depondont on T, v om exolheRmic
fonards Paoc\uc\'s. reachion as T4, KT __ cum\ease&g

£ T4, K
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1.7 What Is Le Chatelier’s Principle
Changing the Temperature - Summary

Action Eauuzriom Shit Why
) Exolfeamic: R €Y P \eah

(134 Yeat (et the R Stk onads meadamrs Ky

Remove heat (coof the mux) St Yonards products 3}

2) Eodolbermic: Rtk & P
004 heat (eak the aucn) Shift Tonords products %t
Romove et (cood e RxN) St towords Reaclomts Ky

) QA(\(N% amd Remouing Aencints and producYs dors et c\\m\%z ¥re vodue o ¥
A Hegring o cooling @ Readhion,, chamges the vibue of . Nhelre W uncaeases of
decreases depands on whelher the aeadtion (s exolfieamic ok endofeamic.
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1.7

What Is Le Chatelier’s Principle
Changing the Temperature

The production of ammonia is an exothermic process -
N, (9) + 3 Hy(g) < 2 NH;(g)
To maximize the [NH;] at equilibrium it is best to

a) Heat the reaction g
b) Cool the reaction /™" _
c) Leaveit as is! o &

Nag + 3t < 2NMagg + hedt
L Namt a shit forords ?Roc\uc\‘s.
Codl the reachiom ... Removesheol ..
femoves a ?aoc\ut\' - s\\\?\' Yonords
Paoduc\ YN\\s(gﬂT
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