Chemical flux, ¢

A concept related to rate of reaction, particularly applicable to the progress in
one direction only of component reaction steps in a complex system or to the
progress in one direction of reactions in a system at dynamic equilibrium (in
which there are no observable concentration changes with time). Chemical flux is
a derivative with respect to time, and has the dimensions of amount of substance
per unit volume transformed per unit time. The sum of all the chemical fluxes
leading to destruction of B is designated the 'total chemical flux out of B' (symbol

ng_B ); the corresponding formation of B by concurrent elementary reactions

is the 'total chemical flux into B or A’ (symbol ngB )
For the mechanism:

1
A+B ;1 C
C+D—>E

the total chemical flux into C is caused by the single reaction (1):
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whereas the chemical flux out of C is a sum over all reactions that remove C:
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where @_, is the ‘chemical flux out of C into B (and/or A)' and @, is the
'‘chemical flux out of C into E'. The rate of appearance of C is then given by:
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In this system @, (or ng_ ) can be regarded as the hypothetical rate of

decrease in the concentration of A due to the single (unidirectional) reaction (1)
proceeding in the assumed absence of all other reactions. For a non-reversible
reaction:
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If two substances A and P are in chemical equilibrium:
A=P
then:

Z¢A = pr_A = Z@-P = Z(DP
and
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XMU4YeCckmm noTok

MoHATUe, OTHOCSLLIEECH K CKOPOCTU peakuun. OHO NpuUMeHsieTcs Ans onnucaHus
NPOTEKaHUS OTAENbHbIX CTaAUN peakunn B CNOXHbIX CUCTEMAX TONbKO B O4HOM
HanpaBreHun UNu ans onucaHus TeYEeHNs peakuuii, roe yCTaHoBUIOCh
AVHaMMYecKoe paBHOBecUe (T.e. He HabnogaeTcs U3MEHEHUS KOHLEHTpaLUmi BO
BpeMeHn). XMMNYeCKniA NOTOK — 3TO Npom3BoaHas no speMeHn. OH nveet
pa3MepHOCTb KONMYecTBa BELLECTBa, NpopearnpoBaBLLEro B eguHuLe obbemMa B
eanHuuy BpeMeHn. Cymma XMMUYECKNX MOTOKOB, MPUBOASALLMX K UCHE3HOBEHUIO
BellecTBa B HasbiBaeTca «MOMHbIM XMMUYECKUM NOTOKOM U3 B» 1 obo3HavaeTcs

Z(D—B

CooTBeTcTBEHHO, 06pa3oBaHmne B B pesynbTate HECKOSTbKUX O4HOBPEMEHHO
NPOTEKALLNX 3IEMEHTAPHbIX peakLmii ONUCbIBAETCH «MNOJTHbIM XUMUYECKUM
noTtokom B B», cumBon

Z%

[lna cnoxHom peakunm
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NONHLIN XMMuyecku notok B C onpegensietca ogHou peakumen (1):

Z(Dc =0

B Toxe BpeMsi xummuyeckuin notok n3 C ecTb CymMma Mo BCEM peakuusim,
NPUBOASALLNM K cyesHoBeHuto C:

doc=0,+0,

rae (_; - «XXMMUYECKUniA MOTOK U3 C BB w/unun A», a @, - «XUMUYECKUI MOTOK U3
C B E». CkopocTtb obpasoBaHuna C gaetcst COOTHOLLIEHNEM
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B paccmaTpuBaemon cuctemMe (9 MOXHO CYMTaTb FMNOTETUYECKON CKOPOCTHHO
YMEHbLUEHNA KOHLEHTpaumm A 3a cHeT eaAnHCTBEHHON peakuum (1),

npoTeKalLLen B OTCYTCTBME BCEX OCTalbHbIX peakuun.
[ns HeoBpaTnMon peakumn:
A——P
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Ecnn gBa BewecTBa HaxoaaTcs B XMMUYECKOM paBHOBECUN, TO

A=P
Z¢A = Z(D_A = Z(D—P = Z(”P
Al _d[P]_,
dt dt

KoMMeHTapUuKn. Xumuueckuii NoTok UMeeT Ty e PasMepHOCTb, YTO 1
CKOPOCTb XMMNYECKON peakumm, N Kak Mbl BUOUM, B NPOCTbIX CIlyvaax
XUMUNYECKUIN MOTOK N CKOPOCTb 3IEMEHTAPHOW XUMNYECKON peakumn paBHbl Opyr
Apyry.

Ecnu BelecTBo y4acTByeT B HECKOSIbKMX peakumsix, NOHATUE CKOPOCTb U MOTOK
nepecrtarT coBnagaTtb. BaxHenwum, no-engmumomy, asnseTcd nocnegHun
npumep. B ycrnosusx paBHOBECUS KOHLIEHTpaLWUN Y4aCTHMUKOB peakuum He
MEHSIOTCSA, crieqoBaTesnbHO, Nobble n3mepsemMble CKOPOCTU AOSTKHbI BbIThb
paBHbl HyNt0. OgHako, NOTOKN «B Ay, «B P», «13 A» n «13 P» Hynto He paBHbI.
[MoHATME «XMMNYECKOro NOTOKa» NpnobpeTaeT CaMOCTOATENbHOE 3HAYEHNE.

OfaHako, Kak MOXHO M3MepUTb NOTOKU «B A», @, Unn «n3 A», @_,7? B

onpegeneHnn NKOMAK noHATUA «NopsiaoK peakummny yTBepXKaaeTcd, UYTo
nogobHoe MOXHO caenartb, Hanpumep, Habnogas 3a n3MeHeHneM opMbI
nnHum B cnekTpe AMP. (Cm. «[Mopagok peakummy).



PaccMoTpum cTaumoHapHOe COCTOsIHME B OTKPLITON cUCTEME, HanpuMep, B
peakTopax naeanbHOro cMmelleHus. Korga B 3ToM peaktope npoucxoauT
HeoOpaTumas peakuusi NepBoro nopsiaka, noryyvyaem
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3necb Dp +Pp - NOTOKM A B peaKkTop 1 U3 peaktopa, COOTBETCTBEHHO. Bce Tpu

NOTOKa B MpaBoOW YacTu NocneaHero ypaBHEHNS HE paBHbl HYIHO, a
KOHLeHTpaums A B peakTope He 3aBUCUT OT BpeMeHu. To, YTO B onpeaeneHnm
Ha3blBaeTCsA «AUHAMUYECKUM paBHOBECUEMY MpaBUilbHEE Ha3BaTb
CTaLMOHaPHbLIM COCTOSIHUEM.

Henb3s ¢ yBepeHHOCTbIO cKasaTb, YTO «XMMUYECKNIA MOTOKY» - Heobxoaumoe
noHsiTne. KaxeTrcs, 4TO cKopocmel BNOMHe AOCTAaTOYHO ANS pelleHns nobbix
3aga4v doopmMmanbHON KUHETUKMN.
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