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B oauHHammaTod YacTM KOHCHEKTAa JIEKIHWM OCBELIAIOTCA BOMPOCHI
XMMHYECKOM KUHETUKM M KaTaiau3a. M3jararoTcs OCHOBBI YYEHHUS O CKOPOCTH
XMMHUYECKOM pEeakIuy, BIUSHUE KOHIIEHTPAIIMHM PpEarupylolux BEIIECTB U
TeMIIepaTypbl Ha CKOPOCTh XMMHUYECKOW pEaKIMu, BBOISATCS OCHOBHBIC MOHSTHS
YYEHHUSI O KaTaause.
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“Xmmuga”, 020801 “Dxomorms”, 240306 “Xumuyeckass  TEXHOJIOTHSI
MOHOKPHUCTAJIJIOB, MAaTEPUATIOB U U3JEIHMN 3JIEKTPOHHOU TEXHUKH .
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OcHOBHbIE MOHATUSA U onpeacjacHus

XumMuyeckass KHHeTHMKAa. XUMHUYECKasi KHHETHUKA — pas3lel
bU3nYeCcKON XUMHUH, U3YyYAIOIUN CKOPOCTH U MEXaHU3Mbl XUMHUYECKUX
IIPEBPAILCHUM.

Ckopoctb xumMH4eckKod peakuuud. CKOpOCTh XHMUYECKOU
pEaKkuuy €CTh OTHOUIEHWE WU3MEHEHHUS XMMHYECKOW MEPEMEHHOU Ay K
POMEXYTKY BpEeMEHH A7, 32 KOTOPbIH OHO COCTOSJIOCH, U K O0BEMY
pearupytomiei cucreMbl V (IJIsI TOMOI€HHOM CHUCTEMBI) WU ILIOIIAIN
IOBEPXHOCTH pazneia ¢a3z A (11 reTepOreHHOW CHCTEMBI):

Dc Dc

V=——— wm V= :
VDt AXDt

B nuddepenunansuoi popme

3ameuanue 1. OnpeneneHne CKOPOCTH XUMHYECKOW pPEAKIUU
yepe3 MU3MEHEHHE XMMHUUYECKOW MEepEeMEHHOM HCKIII0YAaeT 3aBUCHUMOCTD
3TOW BEJIMYHMHBI OT BEIOOpA YUACTHUKA PEAKIUU.

3ameuanne 2. B xXuMmmduecko JauTepaTrype PpacipoCTPaHEHO
ONPEJICIIEHUE CKOPOCTU PEAKIIMU KAaK OTHOIIEHUE U3MEHECHUS MOJISIPHOU
KOHIICHTpAllUM  OJHOTO M3  ydacTHUKOB  peakmuun AC  «
MPOJIOJKUTEIIBHOCTH MPOMEKYTKAa BpeMeHu Ar, 3a KOTOpPOE 3TO
U3MCHCHHE IMPOM3O0NLIO (3HAK IUIIOC CTaBUTCA IPH H3MCHCHUHU

KOHHCHTpaHI/II/I HpOIIYKTa peaKHI/II/I, MI/IHyc —_ HpI/I N3MCHCHUU
KOHHCHTpaHI/II/I HUCXOOAHOI'O BCHIGCTB&):
DC Cn
Vat+t—=+ —
Dt V Dt

Takoe onpejiesieHHe HE MO3BOJISIET OJTHO3HAYHO BBECTH ITOHSITHE
CKOPOCTH XHMHYECKOM peakinuu. Tak, ucxods U3 Kod(P(OUIIMEHTOB B
XHMHUYECKOM YpPaBHECHUH

© 1991 -2005 A.A.Cubupkun
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N2 + 3H2 — 2NH3,

3aKJII0YaeM, 4YTO CKOpPOCTh pacxoJIOBaHMs BoJopoja B 3 pasa
MPEBBIIIAET CKOPOCTh PACXOJOBAHUSI a30Ta, U CKOPOCTh OOpa3OBaHUS
aMMHUaka B 2 pa3za OOJbllle CKOPOCTH pacxXxoAOBaHUs a30Ta.
CrnenoBaTeibHO, B CUITY pazInaus CTEXHOMETPUUECKUX
KO3(P(PUIIMEHTOB B XMMHUYECKOM YypPAaBHEHUU 3HAYEHUE CKOPOCTH
peakuuu OyAeT 3aBUCETh OT TOrO, KOHIIEHTpalUs KaKoro BEIEeCTBa
UCIIOJIB3YETCS JJIs1 ONPE/IeTICHUS .

CkazaHHOE O3HAYyaeT, UYTO OMNPEJEICHHE CKOPOCTU XUMHUUYECKOMN
peaKkuuyu 4epe3 U3MEHEHHE XMUMHUYECKON MEepEeMEHHOW SBIIETCs Oosee
OOIIIMM ¥ CTPOTHM, TTOCKOJIbKY OHO HE CBSI3aHO C BBIOOPOM Y4YaCTHHKA
peakuuu. Takoe omnpeaeneHHe YUYUTHIBAET CTEXMOMETPUUYECKUU
KO3(PGUIIMEHT v TIpU JIFOOOM M3 YYACTHUKOB PEAKIUU U COJCPKUT
OTHOIIICHHWE W3MCHEHUs KOHIICHTpPAllMM y4YaCTHHUKA pEAKIHUH K
IPOMEKYTKY BPEMEHH (JIsl TOMOTEHHON XUMHUYECKOW PEaKInu):

V= Cc . Ch . DC
VDt noVoDt n>Dt

3ameuanue 3. OnpeaeneHne CKOPOCTH PEaKIUU KaK OTHOIICHHE
W3MEHECHHUS MOJIIPHOM KOHIIEHTpallud ydacTHUKa peakuuu AC k
MPOJOJKUTEIIBHOCTA MPOMEKYTKA BPEMEHH A7 HE PacHpOCTPaHSETCS
Ha TETEPOTCHHBIE XWMHWYECKHE PEaKUHUH, IOCKOJbKY HE BKIIKOYAET
BEJIMYMHY TUIONIAIN MMOBEPXHOCTH paszjena das.

3ameuanue 4. Pa3zMepHOCTM CKOPOCTH XHMHUYECKOW peakiuu
COOTBETCTBYIOT HUX OIPEACICHUSAM M BBITEKAIOT W3 pPa3MEPHOCTEM
BXOJISIIIIMX B 3TH OINPEECICHUS BEIIUYUH:

_ MoJb . .
[V] = (IUIsI TOMOTEHHOW XHUMHYECKON PEaKInn),
n1c
_ Mo . g
[V] =—— (aust reTeporeHHON XMMUYECKOM PeakLuy).
M°3c
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Mexanu3m peakuuu. MexaHu3M peakivu MpeaCcTaBiIsieT co0ou
COBOKYIIHOCTh CTaJHWM, IOCPEACTBOM KOTOPBIX HCXOJHBIE BELIECTBA
MPEBPAIIAOTCSI B MPOAYKTHI peakuuu. B MexaHusme peakiuu
IIPEICTABICHBI TAKKE BCE IMIPOMEKYTOUHBIE YACTHULBI.

Ilpumep 1. TepMuueckas aucconuanus Woaa Ha  aTOMBI
IPOTEKAET B OJHY CTAIUIO:
|2 —2I.

[Ipumep 2. O6pazoBaHue XJIOPOBOAOPOJA M3 MPOCTHIX BEIICCTB
BKJIIOYAET HECKOJBKO CTaUM:

Cl, — 2Cl (uauIMupoBaHme 1eNH, Ha CBETY WM ITPU HArPEBaHUN)

Cl+H, - HClI +H
H+ Cl, - HCl + Cl u 1. 1. (cTtaguu pocTa 1ermu)

H+Cl+M — HCl + M (craxust oGpbiBa wemny, actiua M yHOCHT
HEPTHIO CBSI3H)

XUMHUYECKHE mpoHuecCCol, MCXAaHU3M KOTOPBIX IMPCAINOIaracTt
9CpCAOBAaHUC HCCKOJIBKHUX OJWHAKOBBIX CTaI[I/H?I, Ha3bIBAKOTCs LICIIHBIMHU
PCAKIIUIMMU.

Ipocrbie u cioxHble peakuud. K OpocTeiM OTHOCATCA
peakiuy, MPOTEKAIINE B OJIHY cTaauio. HMX cTexnmoMerpuyeckoe
YpaBHEHUE OTPAXKAET BECh MEXAHU3M.

CJIOXKHBIE peakUUH CBOJATCS K IOCIEAOBATEIIbHOMY WU
napauieIbHOMY  MPOTEKAHUID  HECKOJIBKUX  PAa3JUYHBIX  CTaJHil.
CyMMmapHOe ypaBHEHHME MPEACTaBISICT COOOW JTUHEHHYI0O KOMOWHAIIMIO
9TUX CTaJIHM.

© 1991 -2005 A.A.Cubupkun



Baxkueniue 3aKOHOMEPHOCTH

3aBHCHMMOCTh CKOPOCTH PpPeaKkmuu OT KOHIEHTPAUuH
peareHToB. CxopocTb TOMOT'€HHOU XAMUYECKON peakuuu
IPONOPIHUOHATbHA KOHIIEHTPALMSM PEArMpYIOIUX BEIIECTB, B3STHIM B
HekoTopeix creneHsx (H.H.bexeros, 1865, Poccus, C.M.Guldberg,
P.Waage, 1864 — 1867, Hopserus). OTa 3aBUCUMOCTh HOCHUT Ha3BaHHE
3aKOHAa JICMCTBYIOIIUX MaccC.

Jlimst peakiumn

aA +bB — ...

CKOpPOCTSB IIponccca
v=k>xCC/.

3nech K— KoHCTaHTa CKOpPOCTH XuMudeckor peakmuu, Cy u Cg —
KOHIICHTPAIIMM HMCXOJHBIX BEMIECTB, M U N — HEKOTOPHIC IMOCTOSHHBIC,
Ha3bIBa€Mble MOpsSIAKAMU  peakiuu 1o BemectBaMm A u B
cooTBeTcTBEHHO. CymMMa M + N Ha3bIBa€TCs OOIIMM HMOPSIKOM PEaKITUH.
3aBUCHMOCTh  CKOPOCTH  pEaKIMu OT KOHIIEHTpAaIlMd  BEIECTB
HA3bIBACTCSl KWHETUYCCKUM YPABHCHHUEM.

Ecnm peakius siBasieTcsl MPOCTOM, TO MOPSIAKA PEAKIIUU PaBHBI
CTeXHOMeTpHUecKuM Koddurmentam, T.¢. m=a u n=Db. Tlopsmok
CJIIO)KHOW peaKkIud MOXXET OBbITh BBIPAKEH HE TOJBKO HATypaJIbHBIM
YUCJIOM, HO M OBITh JpPOOHBIM, HYJEBBIM U OTPHUIATEILHBIM.
KuneTndyeckne ypaBHEHHUS CIOXHBIX pPEAKIUAd MOTYT BKIIOYAThH
KOHIICHTPAIIMK KaTaanu3aTopa, PAaCTBOPUTEIIS U MPOIYKTa PEAKIIUH.

KoHcTaHTa CKOpOCTH XHMHUYECKOW peakiuu K omnpenensercs
IPUPOJON YYACTHUKOB PEaKUUU U TeMmueparypoi. [imda npocrou
pEAKIMUA U JUISL 3JIEMEHTAPHBIX CTAAUK CIIOKHOM PEAKIMA KOHCTAHTA
CKOPOCTH HE 3aBUCHUT OT KOHIICHTPALIUX YYACTHUKOB PEAKIUH.

Pa3sMepHOCTb KOHCTaHTBI CKOPOCTH XUMHUYECKOW PEaKLUU
COIJIACY€eTCA C MOPSAKOM peakiuu. s peakiuu nepBoro mopsaka

1
[kl =~,
c
JUI peaKni BTOPOTO MOPAAKA
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J

[Koy]=—— uT. 1.
MOJIb > C
DnemeHTapHasI cTaaus peakuu XapaKTepU3yeTcs
MOJICKYJISPHOCTBIO — YHCJIOM YaCTHIl, YyYacTBYIOIIUX B OJIHOM

aneMeHTapHoM akte B3ammoneinictBus (J.H.Van't Hoff, T'ommanmus,
1884). MoJIeKyJISIPHOCTh PEAKIUH BhIPAKACTCS HATYyPAIbHBIM YHCIOM
or 1 gmo 3. Cpeau U3BECTHBIX peakiui  mpeodiagaroT
MOHOMOJICKYJIIPHBIC M OUMOJICKYJISApHBbIC. TPUMOJICKYISPHBIC PCAKIIMH
peaku. boiee BhICOKash MOJICKYJISIPHOCTh HE HAOJIFOAACTCS, IOCKOJIBKY
BEPOSTHOCTh OJTHOBPEMCHHOI'O CTOJIKHOBEHUS YETHIPEX M 00JIee YaCTHII
IPaKTUYECKH paBHA HYIIIO.

3aBUCUMOCTh KOHIICHTPAIIMA YYAaCTHHKA PEAKIHUU OT BPEMEHU
HA3bIBACTCS YPABHEHHWEM KHHETHUYECKOW KpHBOH, a rpadux I3Toi
3aBUCHUMOCTH — KMHETUYECKON KPUBOM. s peakuuu mepBoro mnopsaka
A — B kuHeTn4eckre KpUBbIE ITIOKa3aHbl HA pUCyHKE 1.

'KoHueHTpauus

-~
C

Cy

Cy

Bpemsa
Puc. 1. Kunernueckue KpuBbl€ peakiiuy EPBOTo MOPSIKA.
YpaBHEHUSI KWNHETUYECKUX KPUBBIX MOIYy4arOT MHTErPUPOBAHUEM
KMHETUYECKOTO ypaBHEHUA. llonyuuM ypaBHEHHME KHUHETUYECKOU

KpUBOM BellecTBa A, IpeBpallaroerocs Mo peakuuyu NepBoro nopsjaka
A — B. KuHetnueckoe ypaBHEHHE I 3TOTO IPUMEPA UMEET BHUJIL!
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_ dc _ dnp _ dCA:k>CA.

V > dt V > dt dt
[IpoBenem B 3TOM ypaBHEHUHU Pa3ACIICHUE NIEPEMEHHBIX
dC, _

Ca

- k>t

U HpOHHTerppreM €ro TMpHU CICAYIOMMNX HAYaIbHBIX YCIOBHSIX:
Ca= CA npu T = 0. [Tonyuum:

dCA _

d<>dt

ch_ kojt
CR
INC, - INCS =-k(t - 0),
Ca_

In—= =-kt
Ch

C =C2exp(- kt ).

Ha npuBeaeHHOM BBbIIlI€ PUCYHKE IPUBEIACH ITOT IpaduK s
BelecTtna A.

3aBHCHMOCTh CKOPOCTH peakuuM OT TeMIepaTyphbl.
[loBpilIEHHE TEMIEPATYpPbl PEArMpyrOLIEd CUCTEMBlI IIPUBOAUT K
YBEIIMYECHUIO CKOPOCTM  peakuuu. TemmeparypHas 3aBUCUMOCTH
CKOPOCTH PEAKLIUU OTPAXKAETCS IBYMSI YPABHECHUSMMU.

1. Vpauenue Baut-I'odda (J.H.Van't Hoff, T'omnanaus, 1884):
T-To
V(T) =V(Tp) >g %K

o
v(t) = V(o) g™ ©.
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3mecb V(T) mV(t) — ckOpoCTHM XHMMHYECKOHM pCakIUU IIPH
pou3BOJIbLHON Temmeparype, V(Tg) u V(tg) — CKOpOCTH 3TOW peakiuu
IpY 3aJJaHHOUN Temneparype, | u t — remneparypsl no mkaine KenpBuna
u llenbcust COOTBETCTBEHHO, Y — TEMIIEPATypHBIA KOIPUIIHEHT
CKOpPOCTH peakiuu (0e3pa3MepHoe YHCIIo).

VYpaBuenne Bant-I'opda Hocur >MOUpuyeckuil —xapakrep,
MOCKOJIBKY OHO TOJIy4eHO 0000IIEHNEM dKCIIEPUMEHTAIBHBIX JAHHBIX U
HE OCHOBBIBAETCA Ha TEOPETHYECKUX TmpeacTaBieHusx. OHO
CIPaBEIJIMBO B Y3KOM MHTepBasie Temneparyp (Bkirouaroriem 20 °C).

TemnepatypHblid KOODGDUIIMEHT CKOPOCTHU PEAKIIMHU, BXOSAIIUN B
3TO ypaBHEHHE, HE HMEET OIpPEJCICHHOTO (PU3UUYECKOTO CMBICTA U
HCTOJIKOBBIBAETCS Ha OcHOBe ypaBHeHUsl Bant-I'odda. TemneparypHbrit
KO3 (PUIIMEHT CKOPOCTH PEaKIUM [OKa3bIBa€T, BO CKOJIBKO pa3
BO3pacTaeT CKOPOCTh PEAKIMU TMpPU TOBBIIMICHUH TEMIIEpaTypbl Ha
kaxpie 10 K unu 10 °C. [{ns GonblIMHCTBA XUMHUYECKUX pEaKIUi TIpH
temriepatype 20 °C 3HaueHHS Yy HaXOAATCS B UHTepBayie 2 < y < 4,

2. YpaHenue Appenunyca (S.Arrhenius, Ilsemnus, 1889):

K(T) = Z xP »expg= Ead,
e RTg

TemneparypHas 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH XUMHUYECKOU
peakuuu K(T) onpenensiercst TpeMst MHOXUTEISIMU (pakTopamm).

Bo-nepBbix, 4acToTHBIM MHOXUTENEeM Z. OH y4YUTHIBAET
BEPOSITHOCTh CTOJIKHOBEHUSI YaCTHUI[ B NPOCTPAHCTBE UM CBS3aH C
3(QPEKTUBHBIM CEUEHUEM MOJIEKYJIBI W MaccaMy CTaJIKUBAOIIUXCS
yacTull. YaCTOTHBIM MHOXHUTEIb MAJIO 3aBUCHUT OT TEMIIEPATYPHI.

Bo-BTOpBIX, IPOCTPAHCTBEHHBIM (CTEPHUESCKIM) MHOXKHUTEIIEM P.
DOTOT  MHOXUTEJIb  YYUTHIBAET  JIOJI0  B3aUMHBIX  OPHUEHTAIUN
CTAJIKUBAIOIIUXCS YACTHUIl, OJArOMPUSATHBIX JJISI XUMHYECKOM PEaKIIUH.
OH OOBIYHO NpPHHMMAET 3HadeHws B wuHTepBate 10 °<P<1. B
peakuMsaX MEXJIy aroMaMud M HEOONbIIMMHU MOJIEKYJIaMH 3HAYeHUE
IPOCTPAHCTBEHHOTO MHOXHUTENS OJMM3KO K €IUHHUIE, TaK Kak araka
aToMa C JIF0OOW CTOPOHBI MOXKET 3aKOHUYUTHCS XMMHUYECKOU peakiuei.
JInst peakuuii ¢ ydacTHMEM CIIOKHBIX MOJIEKYJ, Hampumep, OENKOB,
3HayeHHWe P MHOro MeHbIIE E€IWHUIIBI, ITOCKOJIBKY XUMHYECKUM
B3aUMOJECHUCTBUEM MOXET 3aKOHUYMTHCS TOJIBKO IIOMAJAHUE BTOPOU
YaCTHUIIBl B aKTUBHBIN IIEHTP OO0JIBIION MOIeKyJbl. CTepudeckuil hakTop
MPAKTUYECKHU HE 3aBUCUT OT TEMIIEPATYPHI.
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IIpousBeaenne A =2 - P 4acToTHOro U CTEpUYECKOro (PakTOpoOB
Ha3bIBACTCS IPEIIKCIOHEHIIMAILHBIM MHOXHUTEJeM. B Oo0JIBIIMHCTBE
MPaKTUYECKUX  pPAacCu€TOB  €ro  TeMIepaTypHOM  3aBHCHUMOCTHIO
IpeHeoperaroT.

Tpetuii  MHOXUTENb  MOPEACTABISIET COOOW  AKCIOHEHTY,
OTPKAIOIUIYI0 PEIIAIINA BKJIQJ B TEMIEPaTypHYH 3aBUCUMOCTH
KOHCTAHTBhl CKOPOCTH PEaKIMU. ITOT MHOXKHUTEJIb PaBEH J0JI€ YaCTHII,
oOJiaaromux M30bITOYHOM 3Hepruerl Ea Mo cpaBHEHHMIO CO cpeaHei
SHEpPruerd MOJIEKyJd. OTa H30bITOYHAS DJHEPTHUS JaeT BO3MOXKHOCTH
MPEOJI0IETh CUJIbI B3aUMHOI'O OTTAJIKMBAHUS COJIMIKAIOIIMXCS YacCTHII,
YTO SIBJISIETCS HEOOXOAUMBIM YCIOBHUEM W3 B3auMoOACHCTBUA. BenuurnHa
E, Ha3bIBaeTcs pHepruei akTUBallMM. B mokazarteiie DKCIOHEHTH R —
YHUBEpCaJlbHas Ta30Bas MOCTOsSIHHASA, | —aOCoII0THAsI TeMIepaTypa.

DU3UYECKUN  CMBICII DJHEPrUM  aKTHBALlMKM  WJLIIOCTPUPYET
JHepreThyeckas jamarpamMma peakiuu (puc. 2). OHa TIOKa3bIBacT
W3MEHEHHE DHEPrMM  4YacTUIl B  XOJ€ DJIEMEHTApHOro  akTa
B3aUMOJICUCTBUS.

-

JHeprus ITepexoanoe
COCTOSIHHE
CoamxeHHe Yianenne
YACTHIL YACTHIL
PeareHToB NPOJIVKTOB
E4
oop.

Hcxoanoe
COCTOAHHE AprH

KoHeunoe
COCTOAHHE

KOO]],-‘.'[IIH‘JTE] PeaKIInHI
Puc. 2. DHepreTuyeckas iuarpaMma peaxkiuu
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[To mepe cOnMKEHUsS YaCTHUI[ PEAreHTOB JHEPIrHsi CUCTEMBI
YBEIIUYUBAETCS, UTO CBS3aHO C OTTATKMBAHUEM IJIEKTPOHHBIX 000JIOUEK.
MakcuMyM Ha KpUBOU (HanOOJIbIIAst YHEPTUS CUCTEMBI) COOTBETCTBYET
IEPEXOTHOMY COCTOSIHHUIO, XapaKTEepU3yeMOMYy B3aMMHBIM
IIPOHMKHOBEHHUEM D3JISKTPOHHBIX 000j109eK. Pa3HOCTh 2HEPrun 4acTuIl B
MEPEXOTHOM COCTOSTHUM M DHEPrued MCXOAHBIX YACTHUIl MPEJCTABIISIET
coOOM DHEPTHIO AaKTUBALIUM MPSIMOU PEaKITUH.

[Tepexoanoe cocrosinue (aKTUBHPOBAHHBIM KOMILICKC) C PaBHOM
BEPOSITHOCTBIO MOJKET TPEBPATUTHCS B HCXOAHBIC YACTUIIBI WU
OPOIYKTHl ~ pEaKkuuu. YJaJeHUE YacTHUI[ TMPOAYKTOB  PEaKIUH
COMPOBOXKIACTCS YMEHBIIICHUEM YHEPTUM U CTaOWIIM3alMEH CUCTEMBI B
KOHEYHOM COCTOSIHMHM. Pa3HOCTh JHEPruM HMCXOIHOTO W KOHEYHOTO
COCTOSIHUI MpecTaBiseT coOo dHeprerrudeckuit b dekt peakunu 4,H.

DJIeMEeHTApHBIA aKT XUMHUYECKOM peaKIuu paccMaTpUBaeTCs Kak
oOpaTtuMbiii  miporiecc. IIpomyKThl peakiuu MOTYT MPeoaoJieBaTh
OSHEPTUI0 OTTATKUBAHUSA YACTHI] U IOCTUTATh MEPEXOAHOTO COCTOSHUS U
UMETh BO3MOJKHOCTH IPEBPATUTHCS B HMCXOJHBIC BEIIeCTBA. Pa3sHOCTH
SHEPruU KOHEYHOIO U MEPEXOJHOTO COCTOSHUN MPEICTaBISIET COOOM
DHEPTUI0 aKTUBAIIUYA OOPATHOW PEaKITUU.
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Karaan3s

IHouaTue karaam3a. Karaau3oM  Ha3bpIBAETCA  SIBJICHUE

YBEIMYCHHUS CKOPOCTH pEaKIWH B TPHUCYTCTBUM JPYTHX BEIICCTB
(J.J.Berzdllius, lIBenmst, 1835).

I'oMoreHHblii U rereporeHHbId Karajams. B Tom ciyuae, ecnu
peareHTbl W KaTalu3aTop HaxoIiTcs B OJHOM (asze, UMEeT MeCTO
TOMOT'CHHBIW KaTaJIn3.

Ecnu kaTanuzaTop nmpeacTaBisieT co00M caMOCTOsITENbHYIO a3y,
TO KaTajiu3 SIBISETCS I'€TEPOreHHbIM. B OOJBIIMHCTBE TIE€TEPOreHHO-
KaTATUTHYECKUX PEAKIM MPUHUMAIOT Y4acTUE ra3000pa3HbIe, KUIKHUE
WJIA PACTBOPEHHBIC PEATEHTHI U TBEPIbIC KATAIU3ATOPHI.

Mexanu3m karaau3a. [losBieHue B pearupyromend CHUCTEME
KaTajau3aropa COXPAHAET IIPEKHIOK  BO3MOXKHOCTb  MPOTCKAHUS
HEKATATUTUYECKON PEaKINU, HO KPOME TOr0 CO3J1A€T JOIOJHUTEIbHYIO
BO3MO>KHOCTb MPOTEKAHUS MPOLECCA MO AJTbTEPHATUBHOMY MEXAHU3MY,
KOTOPBIN ObLJT HEBO3MOYKEH IIPU OTCYTCTBUM KaTajau3aTopa.

B nomosHeHune K OAHONM MEIJIEHHOMW CTaJUuM HEKaTaJIUTHYECKOU
peakuuu

A+B— AB (D

MOSIBJISIETCSA MPOLIECC, BKIIOYAONINNA HECKOJBKO CTaaui, 00JagaroIiux
MEHBIIUMH aKTUBAIIMOHHBIMU OapbepaMu M, KaK CJIEACTBHUE, OOJbIICH
CKOPOCTBIO B3aUMOJICUCTBUS:

A +K— AK, (2)
AK + B 5AB +K. 3)

Bce »oTtu Tpm mporecca OTpPaKEHBI Ha DHEPreTHUYCCKOM
auarpamme peaknuu (puc. 3).

Takum o0pa3om, KartaiuzaTop NPUHUMAET HEMOCPEICTBEHHOE
y4yacTM€ Ha OJHOM M3 CTAaAWM MEXaHu3Ma I[PEBpALICHUSA U
OCBOOOXKIaeTcss Ha Jpyrod crtaauu. I[loaTomy B XOJe peakiuu
KaTaJIN3aTOP HE PACXOAYETCS U B YPABHEHUE XUMHYECKOW PEAKIMU HE
BXO/JIUT.
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DHeprusa A-B

KOO]’],E[IIH‘EIT‘EI PeakInn

Puc. 3. DHEPreTU4eCcKue TUarpaMmbl TOMOT€HHOU
HekatamuTudeckon (1) u katranmtuyeckoi (2, 3) peakiui.

JI1d  TeTeporeHHO-KATaJIuTUYECKOW PEaKkuu HMEET MECTO
CHU)KCHME AaKTHBAIIMOHHOTO Oaphepa 3a cueT COpOIMU peareHTa Ha
HOBEPXHOCTH KaTanu3aTopa (puc. 4).

JHCPTHA

Koeopanaar: peakuii

Puc. 4. DHepreTuyecKas ararpamma rE€TEPOreHHO-
KaTaIUTHYECKoM peakiuu. 1 — 6e3 kaTaauzaTopa, 2 — C KaTaIu3aTopoM.
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Karaiutnueckue sAabl M NPOMOTOPbI.  AKTHBHOCTH
KaTajiu3aTopa 3aBUCUT OT IIPUCYTCTBUSA B PEAKIUOHHOM CHUCTEME
TPETbUX BEUIECTB, HE SABISIIOIIMXCS YYACTHUKAMHU 33aJaHHOM PEAKIIHMU.
BemecTBa, CHWXKAOUIUE aKTUBHOCTH KaTAJIM3aTOPa, HA3bIBAKOTCS
KaTaJTUTUYECKUMU saaMu. KaTaluTUYECKUMU SiJaMU MOTYT OKa3aThCs
NpUMECH B peareHrax, 4Yro TpeOyeT MpeaBaApUTEIbHOM OUYMCTKH
UCXOAHBIX BemecTB. (OCOOEHHO 3aMETHO KATAIUTHYECKUE  SIbI
CKa3bIBAIOTCS HA AKTUBHOCTU TBEPABIX KATAIU3aTOPOB.

BemectBa, ycuinuMBaromme KaTaIUTAYECKYI0 aKTHUBHOCTb, HO
CaMU HE SIBJSAIOLIMECS KaTaJIM3aTOpaMu, Ha3bIBAIOT IPOMOTOPAMM.

Poap karasnm3a B TexHuke. B XMMHYECKOM NPOM3BOJICTBE
KaTaJIN3 IMO3BOJISICT 3HAYMTEIBHO YCKOPUTh XMMHMKO-TEXHOJIOTHYECKHE
MPOLIECCHI U TTOBBICUTH BBIITYCK MPOIYKIIUH.

bonbmuHCcTBO MPOMBIIIIICHHBIX peakiuii SIBIISTIOTCS
r€TePOr€HHO-KATATUTUYECKUMHU.  AKTUBHOCTB M CTOMKOCTH K
KaTaJUTUYECKUM siaM OMNPEIEISIIOT MPUTOJHOCTh KaTalu3aTopa s
pellieHusT TPOU3BOJACTBEHHBIX 3aja4. (CrnocoObl TIPUTOTOBJICHUS U
00pabOTKM  KaTaJM3aTOPOB  BBICOKOI'O  KaudyecTBa,  0O0JaJIarolInX
COOTBETCTBYIOILIEH PBIHOYHOM CTOUMOCTBIO, OTHOCATCA K
TEXHOJIOTHYECKUM CEKpeTaM BeAYyIIuX (pUpM-IpoU3BOJIUTEICH.

NurnoupoBanue. HHrubupoBaHueM Ha3bIBa€TCAd  IPOIIECC
YMEHBIIECHUS CKOPOCTU PEAKLMU B NMPUCYTCTBUU Ipyrux BemecTs. 11o
CBOEMY COJICPKAHNUIO MHIMOMPOBAHKNE NPOTHUBOIIOIOKHO KaTalIU3y.

NHrnbupoBaHue reTeporeHHON peakiuu NpoUCXouT Onarogaps
nojaBicHuiO (OJIOKUPOBAHMWIO) AKTHUBHBIX IIEHTPOB TOBEPXHOCTH
TBEPAOTO TENA.

NurubupoBaHue  rOMOT€HHOTO  XMMHUYECKOro  Ipoliecca
BO3MOKHO, €CIM OH MPOTEKAaeT B HECKOJbKO cTaauil. MHruburtop
JOJDKEH 001aJaTh CIOCOOHOCThIO MPOYHO CBSA3BIBATH AKTHUBHBIE
MPOMEXYTOUYHBIE YaCTULBI W BBIBOAUTH HMX M3 XHUMHYECKOIO
B3aUMO/JICHCTBUS.
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XNUMHNUYECKASA KUHETUKA N KATAJIN3
CocTaBuUTEND.

Anekceit AnexceeBnd CUOUpKUH

Koncnexkm nekyuii no Kypcy HeopzaHu4ecKou Xumuu
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