Theoretical part

PaGouwnii iuct Ne 5

Subject: “Chemical equilibrium”

Vocabulary
» Haiiaute cOOTBETCTBHE, 3aITUIIUTE CJIOBA B CIIOBAPHYIO TETPAIb.
to predict BEPOSITHOCTH/OCYIIECTBUMOCTb appropriate coziepKarThb
the composition MOJTYaTh inside npeoOpa3oBaHue
to modify perynmpoBarthb close KOHCTaHTa PaBHOBECHSI
conditions KO3 PHUIMEHT peaKiuu to adopt oOpaTHast peaKius
avoidance OMOJIOTHYECKOE CTAHJAPTHOE to label CaMOIIPOU3BOJIbHBIH
COCTOSIHHE
attainment paBHOBECHE reactants KaTaJln3aTop
feasibility OOBIYHBIN/CTaH AP THBIN to be related by oMeyvarhb
to be silent JIOCTUKECHUS converting COOTBETCTBYIOIINI
to adjust MOIU(PHUIMPOBATHT/BUIOM3MEHATE | Catalyst pearcHThI
reaction quotient pe0TBPAIICHHE spontaneous BHYTPH
Biological standard | cocrar reverse reaction NPUHUMATh
state
equilibrium yCIIOBUS the equilibrium OJIM3KO0, OKOJIO, PSIOM
constant
conventional MIPEJICKa3hIBATh to contain CBSI3aHBI C

» CocraBbTe 3 TpeIOKEHHSI, YITOTPEOIIsisl CJIOBAPHBIC CIIOBA.
Examples:Thermodynamics is silent about the rates of reaction.

The thermodynamic criterion for spontaneous change at constant temperature and pressure is AG < 0.

UHTEPHETOM).
The criterion for chemical equilibrium is

Main laws, equations and definitions
» IlpounTaiiTe U 3aNMUIINTE PYCCKHE aHAIOTH (BOCTIONB3YHTECh KOHCIIEKTaMU JIEKIIUH, YIeOHHKOM,

The chemical potential:
Reaction quotient, Q:
Equilibrium constant (K) of the reaction:

Le Chatelier’s principle:

- The presence of a catalyst

- The effect of temperature (Van ’t Hoff equation)




Practical part and home work
» IlpounTaiite U nepeBeIUTE HA PYCCKUN S3BIK

(b) Biological standard states

The thermodynamic definition of standard states of solutes takes them as being at
unit activity (in elementary work, at c® =1 mol dm™). The conventional standard
state of hydrogen ions (ay, o+ = 1, corresponding to pH = 0, a strongly acidic solu-
tion) is not appropriate to normal biological conditions inside cells, where the pH
is close to 7. Therefore, in biochemistry it is common to adopt the biological stand-
ard state, in which pH = 7, a neutral solution. When we adopt this convention
we label the corresponding standard quantities as G*, H¥, and S®.' Equation 4.8
allows us to relate the two standard Gibbs energies of formation.
For a reaction of the form

reactants + v H;O"(aq) — products

the biological and thermodynamic standard states are related by

. . . 'Relation between
AG®=A,G*— RTIn(107)"=A,G*+7vRTIn 10 ctancardvalues | (48

where we have used the relations (x?)’ = x* and In x® = abIn x. It follows that

at 298.15 K: AG%=A,G* +v(39.96 k] mol™)
at 37°C (310 K, body temperature): A,G®=A,G*+ v(41.5 k] mol™)

There is no difference between thermodynamic and biological standard values if
hydrogen ions are not involved in the reaction (v=0).

» Pemmute 3a1auy

LSeIf-test 4.2 ) The overall reaction for the glycolysis reaction (Case study 4.3)
is C¢H,,04(aq) + 2 NAD*(aq) + 2 ADP*(aq) + 2 HPO;i (aq) + 2 H,O(l) —
2 CH;COCO5(aq) +2 NADH(aq) + 2 ATP*(aq) + 2 H;O*(aq). For this reaction,
A,G®=-80.6 k] mol™ at 298 K. What is the value of A,G*?

Answer: —0.7 k] mol™!




