03 Ptepocet standardnich stavil, slozeni rovnovazné smési

Vypoéitejte (a) rovnovaznou konstantu a A,G® pro syntézu jednoduchého dipeptidu, probihajici ve
vodném roztoku pfi teploté 25°C:
alanin (aq) + glycin (aq) = alanylglycin (aq) + H,O (£).

(b)Rovnovaznou koncentraci alanylglycinu v roztoku, ktery ptivodné obsahoval 0,06 mol alaninu

a 0,1 mol glycinu a 1 kg vody. Pii této koncentraci maji aktivitni koeficienty hodnoty:

yatanin = 1,01 ; ®aiyein = 0,854 , pro alanylglycin je mozno ptedpokladat “ysjanyigiycin = 1.
Standardni stavy: voda - Cistd latka za teploty a tlaku soustavy, aminokyseliny a peptidy - stav
nekoneéného ziedéni, m™ = 1 mol kg ' za teploty a tlaku soustavy. Termodynamicka data pii teploté
298,15 K:

, ASlHe AslSe mnas mynas
litka kJ/mol JK " mol mol kg’
glycin (s) —528.4 -5314 3,3 0,729
DL-alanin (s) —563,6 —644,0 1,9 1,046
DL-alanylglycin (s) | =777,8 —967,0 3,161 0,730
voda (0) —285,8 —163,2

Pfi feSeni je mozno pouZit aproximace x << mg, , X << ma .
) [(a) A/G® = 16729,416 T mol '; K=1,17211 - 10~ (b) mgg = 6,06-10 ° mol kg ' ]
Reseni:

(a) Pfechod 1 molu latky z idealniho krystalického stavu do stavu latky rozpusténé v idedlnim
roztoku o m™ = 1 mol kg ',
AG (s — aq) = AqG® (aq) — AqG® (s)
1. Rozpusténi krystald ve vodé na nasyceny roztok: AG; = 0.
2. Zfedéni nasyceného roztoku (aktivita dnas = Ynass Minas/m’™), m™ = 1 mol kg’l, na standardni
roztok o a =1
1

Anas

AgG® (aq) = AqG® (s) +AG| + AGy = AgG® (s) — RT In (Jhas* Minas)

AG,=RTn =—RT In (Jhas' Mnas)

AslGe (S) = AS1H6 (S) -T- AslSe (S)

glycin=G, alanin= A, alanylglycin = AG

AgG® (G,s) =-528,4-10° —298,15 - (-531,4) = -369963,09 J mol '

AgG® (G, aq) =-369963,09 — 8,314 - 298,15 - In (0,729-3,3) = -369963,09 — 2176,009 =
=-372139,099 J mol '

AgG® (A, s) =-563,6-10° — 298,15 - (—644,0) =—371591,4 J mol
AgG® (A, aq) =-371591,4 — 8,314 - 298,15 - In (1,046:1,9) = —371591,4 — 1702,5205 =
=-373293,92 J mol ™’

AgG® (AG, s) =-777,8-10° — 298,15 - (-967,0) = —489488,95 J mol '
AgG® (AG, aq) = —489488,95 — 8,314 - 298,15 - In (0,730-3,161) = —489488,95 — 2072,733 =
=-491561,683 J mol "

A4G® (voda, £) =-285,8-10° — 298,15 - (~163,2) = —237141,92 J mol '

A:G® = AgG® (voda, £) + AgG® (alanylglycin, aq) — AqG® (glycin, aq) — AqG® (alanin, aq) =
— _237141,92 + (—491561,683) — (-372139,099) — (~373293,92)
AG® =16729,416 J mol ™



S}
K = exp _AG = exp __16729,416 =1,17211-107
RT 8,314-298,15

Apc -m ¢
(b) K = 2aG %m0 _ VAG " TMAG m
ap -dg VG MG VA My
amo = 1

mao=0,06moldm>  (ya=1,01)
ma=mupo—x=0,06—-x

mGo=0,1 moldm>  (yg=0,854)
mg=mgo—x=0,1-x

mago =0 (yac=1)
mgg =X
1,17211- 107 = al

0,854-(0,06—x)-1,01-(0,1—x)
1,01099 - 107 - (x* — 1,07 x +0,006) = x

x> — 1,07 x + 0,006 = 989,12775 x

x> —990,19775 x + 0,006 = 0

x =495,098873 + (245122,894 — 0,006)"> = 495,098873 + 495,0988668

x = cgg = 6,06:10 ° mol dm™

Aproximace: x <<cgy atedy
K= eld = cge=K-y-cc-ya-ca=1,17211- 10_3-0,854-0,06- 1,01 -0,1
7G €0 " 7A Cao 7
cGg = 6,066:10° mol dm™




