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Chemistry 123 Spring 2002
Problem 1: Colligative Properties, Solutions, and Applied Chemistry

In January, the Kiersaw-Barton family flies south for a warm Florida vacation. They completely turn off the
heat off in their house when they leave. That seems like a smart energy-saving measure to them, and it’s what
they always did when they lived in New Mexico...Alas! They now live in Northfield, and they are likely to
learn a painful climatological lesson. With the heat completely off, the temperature in their home begins to
plummet...and before long, their water pipes will get cold enough that they will be at risk of freezing. If that

happens, their pipes will burst and their home may well flood. Not a pretty picture! Will freezing point
depression save them from this terrible fate?!? Let’s find out.

The Northfield tap water coming into the home is rich in minerals, as specified in the table below. The family

has a water softener in the basement, and it completely softens all the water that circulates through the rest of
the house. The house is at about the same temperature at all points inside, being well-insulated.

a. Chemically, what does the water softener do to the water? Specifically, what ion concentrations would
change (see table below) as the water went through the softener? [Say what you can, admit what you’re unsure of.]

Water softeners replace cahona (+ ions) witn sodiumn iONS,
<0 the Co?t, ?’\cf-*", and Fe®*" corcentrations would go down
(o nearly zer) ond the Nat concentration would U0 WY UP-
b. Is the water upstream or downstream of the water softener at the greatest risk of freezing? Why?
The watrer upsiream of Hhe softenec (the hard water) would
be or ¥re grearedt sk of freezing, Cecause the softener
purs \n two Neat  (wo PN*“Q“‘C‘E‘»\ for eoch ¥YZ on X f‘ake_ﬁ%
outr 3 Nobr for eoch ¥35.,00 W removes. So WYy \ﬁC,v(‘_’,C,L‘fDﬂ'_‘:: e
Concé.ﬁ&--rc&im of porhacles in e water, o\r_\d \o_u)ef‘?‘;) *be Free"z\mﬁ |
c. At what temperature will unsoftened Northfield tap water freeze, assuming the ions listed in the table pom'\’.
below are the only ones warranting consideration? K ¢ = |.%6 kg /ool for W0 “Utekle 12.3
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Mercury is the closest planet to the sun, and it has essentially no atmosphere. The temperature at Mercury’s
equator varies wildly, from —183 °C shortly before dawn to +407 °C around noon. The position of the sun in the
Mercurian sky has an immense and immediate effect on its surface temperature. In contrast, the temperature on
the surface of Venus is a reasonably stable 460 °C. The rising and setting of the sun has almost no impact on the
Vesuvian surface temperature. Venus has a dense, thick atmosphere, composed primarily of carbon dioxide
streaked with dense clouds of sulfuric acid. Explain as clearly as you can how the surface temperature of Venus
can be both higher than that ever seen on the surface of Mercury (despite the fact Venus is much farther from
the Sun) and stable to such an extent that the rising and setting of the sun has very little effect on it.

CO; 1= o greenhouse aos, 0nd S0 Venus expenences an
\ncredibly powerful greechouse effect. The thick layer

of O, around ¥ gcks ke o Banket pr&.ue.r\-‘f\'r\% e
copd Yransfer of IR (;nﬁare_d\ codiohan berween
ourer space ond Yhe Venusion Surface. This keep>

Hhe Yemperoture pretty stable. Because CO, 1% Yranspacent
o visiBle light, d ot of rodishon Ffrom ¥oe swn pastes
‘\"nrough e a*mO‘bPhef‘Q, 15 0os0rbed by the 'sur@c_o_, and
'S e,FFe,c:HuQ\\/ turned into heat energy oy Ao\ \‘\‘\\h%“b on
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excnanges \neak wikh ouwber sSpace: 53 ¢ is hob wihen ond ORL
Briefly explain one of the following phenomena (your choice): When it i peing heated.

1. If you put a tray of ice cubes in a normal, working freezer, closed the door, and then walkéd away, not
opening the fridge again for a year, what would you find when you did open the door again? Why?

2. Why is it easier to broadcast AM radio to listeners on the streets of downtown Chicago than it is to
broadcast FM radio to the same audience?

3. Why do plain old cucumbers become infested with mold and bacteria much more readily than do pickles?

L You would find the ice troy emply, and frost on the freezer coils!
Over =0 long a time, all tre water molewnles would subb\ime
Yo the Qo phase and re-freere preferenhaly omto the coldest
SuCFoce. 1 He Freezer Tre colder Yhelir location Yhe lower ‘heir
LWkelihood of e_ﬁ’rer'img o the qas phase ¢ roaing) again.

2. AM rodio waves are longer; and can diffract around (poss
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have shorter wavelengths and are reflected oy bwldngs,

3. Pocteria ¥ reold cells are dehydrated by the 'ébal,‘mh/ of
the pickle juice- they L#eraly shrivel up and die because
The salty waler sucks all e warer outr of ¥rnem
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Problem 2: Thermochemistry

Chemistry 123 Spring 2002

Consider the following two reactions between hydrogen gas and a halogen:
1) Hag + Fag — 2HFy
ll) Hz(g) + Clz(g) — ZHCl(g)

a. Calculate the AH®yction value for (i) and (ii), with an eye toward getting as accurate a value as possible.
Q
&\‘\?xn: oA AH; lproducks) — Z aWg T_r&o\c\'ah*‘.‘:—_\; butr o\ ofF our
ceackants v both Cames are elementys in ther otandacd
Sates, ¢ thus have AH;;’ values of zeco, Soooo...

) A = 2848 THF 1= 262711 Fg) = =542 2%Vl
1) MG 2 AW THO ] = 2.(-92.31 “Vind) = 71346, /o)

Note i you could also get an atcurale volue fom wond Strengtns, G5 these acc all
b. In terms of the strength of the'bonds involved, explain why one of these reactions i§ far more exothermic diafomcs
(capable of giving off more heat per mole) than the other. A more complete analysis of the relevant

factors will fetch a higher score than will a less complete one [that is, there is more than one comparison to
make between (i) and (ii) that contributes to a full understanding of why the AH values are what they are].
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c. By whatever means you prefer, balance and calculate AH® for the following reaction of sucrose at 25°C: gt

HCl= U K0
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I gave my cousin Vinnie a nifty magic syringe for his birthday. Bad idea. Of course, Vinnie’s idea of putting
this rare gift to good use is using it as a party trick. He fills the magic syringe with hairspray and air, then
ignites the mixture with various people sitting on top of it. Needless to say, most of them go flying, to a chorus
of giggles from the partygoers. Well, Vinnie went a little too far at his last party. He invited Don Pesante to sit
on the syringe. Don Pesante is not only the local heavy, someone no sane person would mess with, but he is
also incredibly heavy in the literal sense of the word. Don Pesante was so heavy, in fact, that Vinnie’s little
device didn’t manage to shoot the Don anywhere. (Probably to the benefit of Vinnie’s health.) With Don
Pesante on board, the syringe just stayed compressed down to a super-small volume: its volume did not change.

Infatuated as he was with the magic syringe party gag, Vinnie actually went to great lengths to make the gag a
reproducible hoot. He developed a process that allowed him to put the same amount of air and hairspray into
the syringe each time he used it, and he even studied it quantitatively. He found that with nobody seated on the
syringe, it would expand against the pressure of the atmosphere to do 160 kJ worth of work and release 465 kJ

worth of heat.Af allowed to cool,,,he-~we&lé»seevwatep-eendeesed—iﬂvthe—m?e—s' Finge. |
arce (5:\6 campaased bock doan 0 -he_,yﬁk%\r hng volurnne.,
a. How much heat was released by the syringe with Don Pesante sitting on it?” Remember, with Don Pesante

sitting on it, the volume of the syringe stays effectively constant. Explain your work!

Wirh e gqueshon modified, the imival and fnal
stares n Vione's Yest run and He Don Pesante expenence
Mardh  up, and we can count on oy Alstate. Funchon)
™ be the =eme in ot coses. T Yne lesy cwn
Hre dystem gove up energy as both heat and LlOrK 256

O = G Y W = 465 kT + (-0 kI) = ~6ls 3
U oeing o stare fumchion, we eyxpect Al to be ¥he =ame

with Don Pesante. on board. But since dw= PD??d‘V and &V

15 Zero, the systermn can do nO wofk and now all the energyy

will be rtleased as reat. we con expect o Q= AL~ wi

— MG’ZS kI -0 = ‘“Q:.Zsk:r bh&f\-('QQﬁ:‘“f\g or Don %bam*-gl

b. Vinnie has learned that if, after a fun-filled launch, he simply sprays more hairspray into the syringe and
then tries to set it off again, nothing much happens. Why is that? pAost o all of dhe 02
In the Syringe 19 wsed up, ond unless he flushes e burat
qaoses out of it (like T did with the ethanol cannon) grd it
F with fesh air, the hairspray wont e able to burn,

¢. Vinnie tried this same trick with my grandfather’s magic syringe, back in the 60’s. It didn’t work, because
back then the hairspray wouldn’t burn. This is because the propellant used in aerosol cans has changed
markedly between the 1960’s and today; today light, flammable hydrocarbons like propane are used,

whereas back in the 60’s they used CFC’s. Briefly, what prompted this change in propellant chemistry?
<)

See proerm S!

Well, oK. Basically, CFC's were found 10 reduce the
amount of Oz in the strotosphere. , and thereby 1ncrtase
+he amount of uu radiohon 3e5&;n8 o Hre enrih's sucface.
To avod tms problem ) Yhe Monheal Protocol mandaded o
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Problem 3: Quantum Mechanics and the Properties of Atoms

This morning you wake up feeling a little strange but can not immediately figure out why. While taking your
Chem 123 exam, it dawns on you...that “dream” you had about Dr. Who (he’s a hip BBC television science
fiction character, in case you don’t know) dragging you off into the fourth dimension wasn’t a dream. You
really have become a fourth-dimensional being, and can now travel backwards and forwards in time as easily as
you can jump up and down or step right and left. Life is good. But this has led to a rather strange complication
in your elemental structure. We know that the rules governing quantum numbers change somewhat with the
dimensionality of the system. In the fourth dimension, the periodic table looks somewhat different. The rules
governing the allowed values for quantum numbers are as follows:
(i) the principal and angular quantum numbers (x and ¢) still follow the same rules as in 3-dimensional space
(ii) m, now ranges from -2¢ to 2/; but zero is no longer allowed! For the p orbitals, this means that the basis
set of degenerate orbitals consists of four possibilities: a p-orbital aligned with the x axis, one aligned with
the y axis, one with the z axis, and last but not least, one aligned with the time axis. There is a
corresponding increase in the number of degenerate orbitals allowed for higher values of £.
(i1i) the only allowed value for my is 0; electrons no longer have spin, so each orbital can only hold one
electron!
(iv) however, electrons still fill atomic orbitals in the order same order as they do in our universe

The periodic table in this alternate dimension has only one element in the first row, the first noble gas. The
second row is also short, having only five elements; it contains the second noble gas, which has an atomic
number of 6. The new periodic table reflects the modified electronic configurations that atoms are allowed to
have in 4-dimensional space. Please answer the following questions:

a. Only one electron can be held in each s orbital in this alternate universe. How many electrons can be held
in each degenerate set of orbitals having £ = 1, 2, and 3 (the p, d, and f orbitals)? Show the work that leads
you to the answers you provide; you need not explain in detail.

=) Mg = *2)'“\,11,_&2 Me=O =y Ye~ con be held In the P's

s Far e , in the d's
0:2 = 52T B m=0=r Bel con Be held in >

1= mM="6,5,4,73,2,°L%, 12 4% ¥S 1 M0
=y 12e” can be held in the f's

b. Draw the valence orbital diagram of the noble gas atom at the end of the third row of this alternate
universe's periodic table. (You need not explain your logic on this one.)

m DM
3% 2p

c. Give the atomic number of the noble gas atom at the end of the fourth row of this alternate universe's
periodic table. Explain your logic. Here's the funkyverse periodic table’

The electronic C.Onﬁaw‘alr{q)r\ s i
u\\ be - 23
122520 3 35U 3d g, AR
for a fotal of ZHe”, indicating ' -
24 potons in the nucleus and Yhud an aiomiC # of 24.
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By putting small black particles on an oscillating kettledrum head, it is possible to
determine the location of the nodes in the drumhead’s wavefunction. What n/
combination (e.g., 2s, 4d, 6f, stuff like that) would correspond to the pattern of black
particles on a kettledrum that looks like the one at right? Note that the outermost circle is
the edge of the drumhead, and thus not a node. If you want partial credit, explain!

T oxcllahion tas Ywree linear and two crcul\oar

nNOAES, r o total of S. M s one more Yean Yee
Yol Aurnbec of Modes, 50 meb. £ 15 the aumber of
linear nades, 3 'n this case, ond £ 19 the Srorthand ©c 253, &5

He" is, whaddayaknow, a one-electron system! Thus its electronic structure is well-described by the Bohr
model. What kind of radiation (and if it is visible, what color) is emitted when an electron in the He" n = 6 state
relaxes into the n = 4 state? If you haven’t been paying attention in class, you don’t want to do this
problem...your book says very little about how to apply the Bohr model to anything other than hydrogen!

&
| \ ' ; :
Ep\"\a\'or\ = QH 21(;\} ',','\L-a. Z 1o Yre nuclear charge, Y2 o \'}i
5 ' ﬂ\g:’_ '—] anad mL.:E, RH:?.J%X\O J
L & ~-1R < _\_ \ = “‘{cl
= (218x6"* T)(2) (2=- ES"-) = 3,00,%0 I

d T om
ne  (6.626%0~7" F£)2998%10° 35)
Ep\-\ N 3.0273 X IQ-lq JL

e ez
— 6.5&)!)([0 m i \ M

= 635G, R which Clcr,ot"és’ﬁg

= Ne
Eporoton = N A=

equation pPage, Corresponds
o visite lignt Hhet's

What is the electronic configuration of the Ti* ion? (You may just write it out, or you may use a box diagram.)

15222203523 o [Ac] or [A] O O0ODRQ o4Q
s 2d Hp

Would you expect the Ti*" ion to be larger or smaller than the Ca®* ion? Explain your answer.
T'd expecr 1Y o be smaller, pé—‘;rf:c::nal\s/, Y and Cot ootn
hove [%e” :they are 1voelechronic with Acgon. (They have the
some mumber of fans, Seaked i the same pocts of Wne corcers
verue.) Diffecence s, T ras more. protons in s nucleus Hhan
does Ca®*' 50 3¢ draws o eleckrons 10 & litle closer, rc.“i:u.\'\"\‘ng "
o omollec wonic radius, (THs o lightly welter band, 50 the fans crowd
@ o oy closer o dne :a%a.ge.’.}
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Problem 4: Stuff From Lab

Chemistry 123 Spring 2002

Here’s an excerpt from my cousin Vinnie’s lab notebook. It’s pretty sad, really. Vinnie never was the sharpest
knife in the drawer. Iinvited Vinnie over to my lab to try his hand at the Mystery Gases experiment, and this is

what he came up with: some of his raw data, calculations, and conclusion. You’ll find many things are wrong.
Your mission, if you choose to accept it, is as follows:

4 MASS SPECTRUM
a. Identify and explain three technical (rather than ' x
grammatical) mistakes in Vinnie’s lab notebook 80, T "‘u‘f*@
b. Correctly identify Vinnie’s unknown gas, 3 J
explaining the logic behind your identification § 60.- 4 -
3 3
: — < 40- e S RV I
Possible Mystery Gas Identities 3 ' . I, I [
B o | « %
Name and Molar Mass e z By O e
Chemical Formula (g/mol) i \‘f ﬂ i
propane (C3Hpg) 44.0965, e I*I H e il
nitrous oxide (N,O) 44,0128 0. 10. 20. 30. 40. 50.
T miz
carbon dioxide (COQ) 44'0098 NIST Chemistry WebBook (http://webbook. nist.gov/ichemistry)
e e C.')k)
: b ney
L ‘rE L &Bé m/gf.ﬁ ® S ‘?\Cs ecrot Eoch mads
. . - ks (n 2
2, like, beautifnl, Tt he w Rob-o o te g ! hvbu.’nn v ke diEferenca
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Lo\-er, e the cunning occount 30_5 ﬁ; '.L 0\ 9 ih(’rﬂ- S no \/

Moss of evacuated oulb = 37, ‘:‘)2-55 9
Mass of bulb filed with 0, @om TP = 579939

N\O\S‘b of bulo Ffilled with m\,rgﬁ-ery gus @ room T+P=53. ’qlog
uﬁer in the calcwlahons N
TMosn of O, in butb= 57.9543,9 - 5732359 = 0.620% g O,

Moss of mystery 005 in bulb = SEEREs—STE3Ts, 4 \(CL “N;
53?)!9.()%_-5_7 32ag o -036759 myahesry 3615 : be -LC(\‘O\J\EC\ OU:Q}; i A‘r
Since ¥he number of moles of ideal 9o " ded bub wilt @ Ths Aam ' wn .

+he d\cFe‘If’r\ﬂL &:-;eJF
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ll
;'r e nepre =t O.000! a

: g
not dnange  as long ad Yhe T +P are congrant; }ff oS Gn averaie oo\ N\ik
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V
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0.630% 4 rf‘)hou\é e ! cose. A (_gn‘raf’(\lﬁ&“’)ﬁ
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1
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My second cousin Billy-Bob Rossi came back up to visit me for another chemistry barbecue! We went into the

lab and calibrated a fancy constant-pressure calorimeter, like the ones we used in lab but a bit more accurate.
Then we took a crack at determining the identity of an “unknown” fuel that Julie mixed up for us. Julie told us
that the mystery fuel has a formula weight of 60.05 g/mol, and consists of only carbon, hydrogen, and two
oxygen atoms. [We noticed it smelled horribly of vinegar, by the way.] Using this information, determine the
chemical formula of our mystery fuel. Clearly explain what you are doing, don’t just spit out an answer!

Q.05 Ymo\ CHH+O We start with the Yol molar TMASS, Hae
-2, 00 Umel Tor 2 O atons  subbract ofF ' e mass associated wilth
>%.05 Yol o dhe twxa O cloms wWe Xnow o Hnhere,

" o .

: i Thot ‘\eaues 28.0S 9/mol of C ond H,
2402 %m0t for 2 CobomS  an e could howe lor 2 C's, but expetend
T 4.0 9/t M = imphies U H hos icu.«%'h% ws o guess ah, 2C's

Lok e leave. us with 4.0 Ymet workn csf H,
o oW fm.gm) - 3QQ, ™olH__
C,H40, oF W05 doesy WeoTagn )= 3T Trem

Afogether, #nat implies CiHyO,.
B.B. and I got a heat capacity of 3.2 + 0.9 kJ-K"' for our calorimeter. Following the same procedure you did in
lab, but with our unknown, we got an initial lamp mass of 159.34 g and a final mass of 154.21 g. Our
calorimeter started out at 23.8 °C and topped out at 45.2 °C. We calculated AHompustion fOr our unknown fuel, as
follows: [Uncertainties are as implied by significant figures unless given explicitly.]

£ = (3.2 E)(45.2—23.8)(:0
ALL® L Yreleased £ CpAT = K =816 ﬂ‘
combustion molesy e Amassg, 15934 g — 15421¢g ™ mol
MW;,.; 60.05 g/mol

Do a worst case error analysis on our result and, based on that, identify which fuels from the list of possibilities
below can be eliminated from consideration because they do not fall within the range of “possible” AH®; values
consistent with our calorimetry result. Assume our calorimeter is as reliable as our C, value suggests it is, so
that the worst case error gives a good upper bound on the uncertainty in AH®.

(3.2%09)(¥5.3-23.7)

R ilindds et sie - CALEL B LY
o P e ]
Fuel Name | AH combustion i rUsa. Eé;lwﬁqg_@
(kJ/mol) ==
Formic Acid -255 @ : i
Methanol 726 . (3.2-09)(45.\ #—_2,_‘"_5_9,3 = 56%
Acetic Acid -875 mim = “'E,”'gqyaﬁgt\zjg_]
Acetaldehyde -1166 T Ghod e
Ethanol 71368 e 41-S6% o 4
oy 2 oY ermt = ——Tey : 2

reol ve bheen

i k3 / Whi
S5 ouwr result 1D achally F00Or 200 /reo\ 2

- 4 i k E ‘_c(.\
could include rethanol 0 aceh C ocd, but Wi
HAANC A $

i ° . c % L b\&
. 1Y J-4 3 0T S0 \I ¥'ﬂ e ::.) ™ \\“\G *'o‘ .
excludes oWl  the other possion ‘
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Problem 5: Did You Understand the Homework?

My girlfriend Alex has recently arrived in Northfield, having driven up here from Atlanta. Atlanta is a warm
place, so much so that we jokingly refer to it as ‘Hotlanta.” On the day she left Hotlanta, Alex checked the
pressure in her tires and found it to be right on target, at 32 psig. Her car had been sitting in the shade, but the
air temperature was a whopping 90.°F (32.,°C) in Hotlanta that day. It’s a few weeks later, and time for her to
check her tire pressure again. This time it’s on a mild morning in Northfield, with the temperature at 61°F
(16.,°C). Her tire pressure gauge tells her the gauge pressure in the tires is 28 psig. What percentage of the air
originally present in her tires leaked out in the three weeks between her measurements? Assume atmospheric

pressure to be constant at 1.0 atm, and the volume of the tires to be constant. Please watch significant digits!
Handy data: R = 0.0820578 ¢-atm-mol K" 101325 Pa = 760.00 torr = 14.696 psi = 1.0000 atm 0°C=273.15K

We can sofely treatr the ot i her Hires as an 1deal gas.
we. vYowve no %uar“ar\’ree, Hat the moles ofF air don't change
i this case, out we are told that we moay assume e
Wwlurme. 15 constant. Ta that case, PV mRT =% V_ &1

i P
N p ~M, Yy M‘LT“Z_ gl T P,, Al Q @
N A conSYonNY = ——— = o TR S S of or\ﬁ\r\a\\ e
\ 2z o P\T’Z. =W\ present i hees
T, = Hotanla Fiee ternperature = 32.,°C = 205, ¥
. ; 10000 odeny
. . '{ __" - = S ——————————— ¥ i &m
P‘ HoHonta, Hirt pressure 22 PSig s 2.1, " oY o

— need an ooddute presdure o0 add atmosphenc pressurt
= 249, Odr'mc:) +L0aokm = D.lqq, ok

T'z. = Norfhfie\d tire temperatuce = 16, °C= 2%9.25 %

1.0000 ok

. * troy
P?_: NorthRel\d e pressure = 2% PSig A 18asz Mg

\Nosa, @iy + LOeimn = 2 Y= avrg

My Wi (205.25K)(2 9053 24mg )

e (3.1994 0t )(289. .5 K) .
QQ,_SZC’FD of the original air is shll is Yre hHre, which means

Yok 100% -Qb.s, To= D.yg 7o oF dhe Origiral O

has \eaked auk. That's ooout nor ool

= O.QQD 59 X lwojb = 96‘52,070



Exam 1 Chemistry 123 Spring 2002
CFC’s (chlorofluorocarbons) cause much of the trouble they do because while they are chemically very stable,
they contain relatively weak C—Cl bonds that can be easily broken by photolysis (interaction with light). This
happens when they make it into the upper atmosphere, and because the C—C] bonds in them are the weak link, a
lot of atomic Cl is released into the stratosphere. Atomic chlorine catalyzes (hastens) the decomposition of

ozone, and its presence in the upper atmosphere is thought to be directly responsible for the phenomenon of
ozone depletion we are currently experiencing.

Using data from your book, calculate the maximum wavelength of a photon capable of breaking a C—Cl bond.
What kind of radiation does this correspond to?

Toble 9.3 in my bock tells me that Hhe average C-C\

o d
requiresS kJ” I0003> | mol o, = 5 T o break.
" SEX oY \ | kI (e.oz.zxro“ 5'61275 s =

To oet that fom a proton, e photan must have

e ~19 & B
Ep\-\o’mn = T = 57,612__75 XIOI <k >\ £ ﬂ.&:\iﬂsx,oﬂqj
6.626XI0MN F QQEXIOP ™/ - 10°R
- ( CF%)(EQ =) - 3.534,XI0 ' m (,_,_
56 by XIO P ofE

| v

- 3540 R , which 19 1N e uMcavioel, ac_cord{ng ‘o

e chart on the eguorions page. Shorfer photonS

have more enesgy and could potentially also breok Ct;;.cr:ds
Consider the seemingly simple reaction NaBrg) + KCl — NaClg) + KBry
a. Is this reaction spontaneous at 25°C and 1.0 atm?
b. Is this reaction favored by entropy?
c. Is this reaction favored by enthalpy?

d. Will heating this reaction encourage it to proceed from left to right, as written?

Frorn Appendix 2 AMS,. = ARG Lproducts) - W Deuctort]

MO P (imat k) — -gLIS - 393,30 - 5
NoBrs, ~361.06 o S (- 26106+ 74367750 <O /mol
IKC\ oy -u36,75 +%2.5% N - 304.95 -~ [-797.%1] “Vhnol
NQC\&) e LURSY Y1215 Y : = =704 kj/mol Savared
KBrey -303%0 #5001, P oy entnalpy

3
: 5.90 - [£2.59 4 56 3 1ok
ASS. . = SP (podueksy- Crepthonts § = 1245 9 =

e 3 disfavored oy envopy .S
= — 1,33 Vmol K 5 = K)("Vb% ¢/N\K\)(tw3)
o = AWl ~ToaTua= "M 55 (b5
O xn = BNV exn — =71y ¥ ot = ~ U0 g KT/mo)

- =672 ¥/mol  DPONYONEoUs @ 25°C
Q) As T1, aG° will ewme more posikiwe, of xless¥ spontancous,
so reating achually pushes the reachon more toward Hhe products !




