Announcements— Lecture VI - Thursday, Feb 8

1. Class Web Site: https://genchem.chem.umass.edu - Under Spring, click
on Chem 112 - the click on my picture!

2. Quiz2; Due on Tuesday, February 13th,

3. iClicker: l‘l'l'"‘:':"jl_% Pick any letter a-e
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13.4 Colligative Properties

Vapor Pressure Lowering - van’t Hoff Factor?

hn ou distussion of Raoults Sow we hove stuck kith non volakile fgpids
(nondectrofys) that dissdhve un woYer.

Nhat i§ e used sohlle \onic compounds ?

M Nalop = MmN+ MA =3,

1M Gt = ML+ an® i (=3,
Hounﬂuﬁuairgn Neak ocd ?

M Htl'ltun"i @ M™MH + TMIN 070 ¥ <2,
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13.4 Colligative Properties
Vapor Pressure Lowering - van’t Hoff Factor?

Which of the following solutions would have the highestboiling point?

a)  0.19mNH,NO, NHy + N0y & e R 2%049 7 0.33

b) 0.18m KCH,COO Kty CHCO0 ¢ L= % 2%0.18 = 0.36

c) 0.21m NaCl N + O i L3R 210.2l = 0.42
d)/ 0.44m Glucose (nonelectrolyte) = | 1Y Oy = 0.44 /

Slide - 39



13.4 Colligative Properties
Vapor Pressure Lowering - van’t Hoff Factor?

Which of the following solutions would have the lowestfreezing point?

a) 0.15m Cul, oo+ al i (= 3Y0.5 = 0.45

) ¢ M=0% /
b)Y 0.17mZn(CH,COO0), 7024 2 CHyC00 5 (23 W0

N ¥ 0.14 = O.hA
c) 0.14mCol, G4 217 i t=3 3 T

| I¥0.41 = 0.47

d) 0.47m Urea (nonelectrolyte) t
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14.2 Expressing the Rate of a Reaction
Average Rate and Reaction Stoichiometry

. | _ A=28
Concentration versus time for reaction A= 2B

Jumed Saom O Vo @ Seconds,

_ At8) | (8)s-(8)e . .
Rok = TR T = Rk of Jorlin oY B

o

=

o

Concentration (mol/L)

Rok = -&%J = mt::'-g—]i = Roke o} Dissapeatomte of A

—

1 2 3 4 5 6 7

Time (seconds)

For B
- M-0n ., -\
qui-—-——-h_m 0.6 Ms
No surpaise, A= 28, the guenage Rale
of oamobim of B is lvice the overase For A:

b of Dissofeotamce of A Roke = S-2M - 00625 M.5*

Bs - Os
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14.2

Expressing the Rate of a Reaction
Average Rate and Reaction Stoichiometry

A = 28 ]
ALE) ALA
Gmagnao\,‘tofmtmv-'lm‘ﬁ = <N at

= h(0.115 H.s")ili = -(-0.0625 Ms)
= 0.0625 M.s”' = 0.0625 M.s!
ﬂmgemno? : oA+ BB =cC+4dD
Ovesoge R of eocion < -‘H% ,-)'5.‘%%] : 'EQ'E% =4 4%?

¥ see phevious shde,
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14.2 Expressing the Rate of a Reaction
Average Rate and Reaction Stoichiometry

For the decomposition of hydrogen peroxide in dilute sodium hydroxide at 20 °C,
2 H;0,(aq) — 2 H,0(€) + 04(g)

the average rate of disappearance of H,0,o0ver the period fromt=0to t=516

min is found to be 8.08 x 10-°>M/min.

Whatis the average rate of appearance of O,overthe same period?

Whatis the average rate of the reaction?

Onenoge e of pottin = -y SRS - Jp ATeY = o AT
- n[_:_:nﬂ = §.08x10°° M .mim" Overage Rafe of neachion = nto%t

= 4.04%10°° M. mim”

ALK 0.

%, (- )

"

/2 (3.08x10°5)
4.0%%10°%® M.mim-'

"
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14.2 Expressing the Rate of a Reaction
Instantaneous and Initial Rates

Instantaneous rate for A =2 B at t = 2 seconds Intial rate for A=2B
/ 1‘ '
= 08 Overage = Oveoge
E E / (B]
5 0.6 [B] c 06 Slope = 0.82 M/s
= Slope = 0.13 M/s =
Ega £ 04
8 (A . A
(§ 0.2 ./SIOPE = —0.065 M/s é 0.2 S]CIPE = —0.41 M/s
. ““m\_______ 3 \
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Time (seconds) Time (seconds)

dulidd roles ame whese Yhe pole of Jomalicon
and the Roe of Dissopecramee 15 fine.

Shus Ts is oun fegion of choice
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