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PaRae HSMH ObinO o6Hapy:lKeHo , 'ITO senn'IHHa ocTaTO'IHOA nonsrpu-

aauHH OTpHUaTenbHb!X MIOOHOB cyweCTBeH~O (s 1,8 paaa) OOnbwe B BO,llHOM 

paCTBOpe nepeXHCH BO,ll0pO,ll81 '19M B 'IHCTOA BO.ll9o 3TOT peaynbTST HHTep-

12,31 
npeTuposancs Ha ocHose MO.llenu, pa3BHTOA B pa6oTax , xax npossneHHe 

XHMH'Iecxux peaxuuA MeaoaaoTa p.H c MonexynaMH H
2 

0
2 cymecTseH-

HbiMH HBnSIIOTCSI Te p98XUHH1 XOTOpbl9 DpHB8.llSIT X 00p830B8HHIO .llHBMBI'HHTHb!X 

C09.llHH9HHA p. 'H H npexpaweHHIO ,ll9DOnHpH38UHH DpH Ha6.riiO.ll9HHH Ha 'IBCTOTe 

npeueCCHH CBOOO.llHOI'O CDHHS MIOOHB B cnaooM nonepe'IHOM MBI'HHTHOM none. 
13 41 

Kax cneAyeT H3 
1 

1 OTnH'IHOe OT HynH 3H8'19HHe OCTBTO'IHOA nong-

pH38UHH MIOOHOB B XOH,lleHCHpOBSHHbiX MOnexynsrpHbiX Cpe,llSX onpe,llenseTCSI 

KOHKypeHUHeA .llBYX npoueccos; napaMal'HHTHOA .ll9DOngpH38UHH B M9308TOMe 

38 C'I~T CBepXTOHKOI'O B38HMO.lleACTBHH MSI'HHTHbiX MOMeHTOB MIOOHS H 

151 l 
aneKTpOHHOA 060nO'IKH M9308TOMa C XapaKTepHbiM BpeMeHeM t = -V-

H npouecca BCTynneHHSI M9308TOM8 B XHMH'IeCKHe p98KUHH C PB.llHKanaMH 

38 Bp9MH t J = * ( A O- BepOSITHOCTb BCTynneHHSI B XHMH'I9CKYIO peaKUHIO) 
1 

'IBCTb KOTOpb!X -to ( A - sepOHTHOCTb BCTynneHHSI B XHMH'I9CKYIO 

peaKUHIO C o6p830B8HH9M .llHBMSI'HHTHOI'O DpO.llYXTa) MO:lKeT DpHB9CTH X o6-

P830B8HHIO .llHBMBI'HHTHbiX C09.llHH9HHA, BKniO'ISIOIUHX M9308TOM
1 

H npexpawe

HHIO napaMSI'HHTHOA .ll9DOnSipH38UHHo 

3 
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B paMKax MOileJIH1 Y'IHThiBaiOIUeti XHMH'IeCKHe eaaHMOileiicTeHH MeaoaToMal 

yeenH'IeHHe OCTaTO'IHOti IIOJIS!pH3aUHH B BOilHOM paCTBOpe H2 0 2 MOlK8T 6b!Tb 

cnellCTBHeM nH6o yaenH'I8HHSI aepoHTHOCTH A 'II A 0 1 nH6o TOJibKO yaenH'Ie-

A ,. . • ( 
HHSI BKJlalla Ao peaKUHn1 BellylUHX B llHaMai'HIITHblll KaHan IIpH OllHHB-

KOBOM A0 ). 

8hi60p MelKilY :3TIIMH llBYMSI B03MOlKHOCTSIMH MOlK8T 6hiTb Cll8JlaH B pe-

3YJlbTaTe H3MepeHHSI TeMIIepaTypHOH 3aBHCIIMOCTH OCTBTO'IHOH IIOJIS!pH38UIIII 

B BOilHOM pacTaope rrepeKHCII BOilopolla. Ecn11 A o llJIH pacTaopa H2 02 

CY!U8CTB9HHO 60Jib!Ue1 '19M llJlSI B01lbl1 TO TeMrrepaTypHaSI 3aBIICIIMOCTb llOJili<

Ha 6b!Tb cna60H1 IIOCKOJlbKY t l OKa3biBaeTCSI 3aBellOMO MeHbWe t (CM/
31

)( 

EcnH lKe A 0 llJISI BOilhi H pac'l'Bopa H 2 02 • OllHHBKOB01 a H3MeHHeTCSI 

JIHWb OTHoweHHe A I A o 1 TeMrrepaTypHaH aaBHCHMOCTb lleiiOJISJ:PH38UHH B 

H 2 0 2 llOJllKHa HMeTb TaKOH lKe BHil1 KaK If llJlSI BOilbl, J13MepeHHe 3aBHCII

MOCTH JleiiOJIS!pH3aUHH OT KOHUeHTpaUIIH H2 02 II03BOJ1HT OIIpelleJIHTb KOHC

TaHTy CKOpOCTH COOTBeTCTBYIO!UeH XHMH'IeCKOH peaKUIIIIo 

J13MepeHHe TeMIIepaTypHOH II KOHUeHTpaUHOHHOH 3aBHCIIMOCTII K0:3~~11-

UII9HTa aCIIMMeTpiiH a B yrJIOBOM pacrrpelleJieHIIII :3JieKTpOHOB p.- -paCIIalla 

llJlSI BOilHOI'O paCTBOpa H2 0 2 BhiiiOJIHeHO HaMil C IIOMO!Ub!O TOM lKe MeTOilll-

-. /114/ 
Kif II ycTaHOBKII1 KOTOpble IICIIOJlb30BaJIIICb HaMil paHee 

Ha pRe. 1 rroKaaaHa rronyqeHHaH B :3KcrrepHMeHTe 3aBHCII-

MOCTb OTHOWeHIISI a I a c ( a c - K0:3cfJ~IIUIIeHT aciiMMeTpllll llJIH rpa~IITa) OT 

TeMrrepaTypbi rrp11 KOHUeHTpaullll H2 0 2 1 paaHoii 7,5% rro aecy. TeMrrepaTypa 

113MepHJiaCb C IIOMO!Ub!O HeCKOJlbKIIX TepMOIIap1 BMOHTIIpOBaHHbiX B MHWeHb, 

0epell Ha'laJlOM 113MepeHIIH Mlllli9Hb, IIOMe!UeHHaSI B KOHTeAHep H3 IIeHOIIOJIH-

0 
CTI!pona, 3aMopalKHBaJiaCb llO TeMrrepa Typbl )!(IIJlKOI'O aaoTa (77 K). no Me-

pe HarpeBaHHSI MHWeHII IIpOIICXOilHJla 3aiiHCb IIHcflopMaUIIII B pa3Hbie IIHTepBa

Jlbl BpeMeH11 1 COOTB9TCTBYIOWIIe pa3Jlii'IHbiM IIHTepBaJiaM T9MIIepaTypbi, DepBbie 

0 
10 MIIH, TeMIIepaTypa ll9p)!(aJiaCb B6JIII311 77 K, II COOTB:!TCTBYIOWaSI :3KCIIe-

piiMeHTaJibHaSI TO'l:Ka IIMeeT II0:3TOMY O'leHb MaJieHbKYIO OWII6Ky IIO TeMIIepa

TypHOH WKaJie, 003)!(9 T8MIIepaTypa Ha'IHHaJia paCT!! CO cpellHeH CKOpOCTbiO 

4 

; 

~ ... 

\ 

' ·• t 
i 
~ 
.t 

t 
~ 

·' 

1 rpallyC B MHHyTy 1 II IIOCJiellyiOIUIIe Tpll TO'IKII (lip II TeMn• 

0 
165 11 204 K) npellCTaBJIHIOT cpellHIIe 3Ha'l:eHIIH B IIHTepaaJ 

. 0 
oKono ±.15 (:3TII rrpelleJihi Ha pHcyHKe He yKa3aHhi), To'l:Kl 

IIOJiy'leHbl B CTBUIIOHapHbiX YCJIOBIISIX np11 MaJIOM paa6poce 

KaK II TO'l:Ka np11 TeMnepaType )!(IIJlKOI'O aaoTa, YKa3aHHaSI 

MOpa)!(HBaHHeM II nocJiellyiO~HM HarpeBaHHeM MIIWeHH nOBT 

KO paa. 

/3 4/ 
B COOTBeTCTBHH C 

1 
llJlSI OIIHCaHHSI TeMnepaTypHO~ 

a 
BeJIH'IIIHbl --ac MO)!(HO HCIIOJib30Ba Tb Bbipal!<9HHe 

a 

ac 
ao 
a, 

A 

Ao 
Ao 

IF+ (1-F) th ----rv-1 

31leCb a 0 - 3Ha'leHIIe K0:3~cfJIIUHeHTa aCHMMeTpHII K KOHUY M 

KaCK81l8 (JlO H8'18Jl8 lleHCTBHSI MeX8HH3M8 nap8M8I'HIITHOH 

2 F= 11311 + -
2'J + l 

( /5/) 'J " CM, 1 - IIOJIHbiH IIOMeHT :S 

JIO'IKH MeaoaTOMa, Ecnu rrpellnOJIO)!(HTb, 'ITO oT TeMnepaTy 

T n A 0 , To MO)!(HO rroJIO)!(HTb A0 .. A r
300

.) 
0 3 

np11 TeMrrepaType T =300 K) 11 aanHcaTb Bbip 

KO BeJIH'IHH8 

'leHue A0 

rrepaTypHOH 38BIICIIMOCTH 
a 

B BHile . ac 
_a_= 

ac 
a A A ·r n " 

-JL --IF + (l-F) th [- (-) 1 I· 
a C A 0 . . ·2v 300 

3KcnepHMeHT8JlbHbie llBHHhie no TeMnepaTypHOH 38BHC 

puaauHH B paCTBope H 2 0 2 6biJIH o6pa6oTaHbi rro MeTOilY H 

· a0 A 
paToe c eapbHpoeaHHeM napaMeTpoa ypaaHeHnH -ale~ , 

3allaHHhiX aaa'leHIIHX napaMeTpa F B rrpellenax oT 0,2 llO C 

TSKOH o6pa60TKH IIOK838H Ha pHC, CnJIOWHOH JIIIHHeH (H3 

JleJiaX1 YK838HHbiX BbiWe1 He CK83biBaeTCSI Ha cflopMe II non 

3aa'leHHH llpyrHx napaMeTpoe llJIH F =1/3 npiiBelleHbi e Tal 

HeHHSI 8HaJIOI'H'IHbiM o6pa30M 6biJIH 06pa60T8Hbl :3KcnepHMe 

16/ 
DO TeMnepaTypHOA 38BHCIIMOCTH B BOlle , PeayJibTaTbl ll 

npHBelleHbl H8 pHC, 2 H B T86JIHUe, 

5 



1 I"paayc B MHHyTy, H nocne.ctyiOWHe TpH TO'IKH (npH TeMnepaTypaX 121, 

165 H 204°K) npellCTaBnHIOT cpe.ctHHe 3Ha'leHHH B HHTepsane TeMnepatyp 
. 0 0 

oKono ±.15 (aTn npeaenhi Ha pHcyHKe He yKa3aHhi). To'IKH npH 272 H 300 K 

nony'leHbl B CTSUHOHapHbiX ycnOBHHX npH ManoM pa36poce TeMnepaTyp 1 

KSK H TO'IK8 npH TeMnepaType *HllKOI"O 830T8, YK838HH8H npoueaypa C 38-

MOP8*HB8HHeM H nocne.ctyJOW..HM HSI"peBSHHeM MHWeHH nOBTOp51n8Cb HeCKOnb-

KO paa. 

/3 4/ B cooTseTcTBHH c ' anH onHcaHHH TeMnepaTypHoil: aasHCHMOCTH 

a 
BenH'IHHbl liC 

a 

ac 

MO*HO HCnOnb30B8Tb Bhipa:>KeHHe 

ao 
a, 

A 

Ao 
Ao 

IF+(l-F)th~l 

3.cteCb a0 - 3H8'1eHHe K03~~HUHeHTa 8CHMMeTpHH K KOHUY Me308TOMHOI"O 

/5/ 
K8CK8ll8 (ao Ha'lana lleHCTBHH MeX8HH3M8 napaMSI"HHTHOH .ctenongpH38UHH J, 

/5/ 
(eM. ), J 2 

F = l/3 I l + l'J + 1 
- nonHbiii: noMeHT aneKTpOHHOH o6o-

no'IKH MeaoaToMa, EcnH npeanono*HTb, 'ITO OT TeMnepaTyphi aaBHCHT Tonb

T n 
Ao , To MO)KHO nono*HTb Ao .. A ( 

300
.) ( A ecTb aua-

o 
KO BenH'IHH8 

'IeHne Ao npH TeMnepaType T =300 K) H aanHcaTb Bbipa*eHHe an.H TeM-

nepaTypHOH 38BHCHMOCTH 
a 

B BHlle ' ac 
a a A A T n 

- = ---1L -- I F + ( l- F) tit [- ( -) 1 I· 
a C a C A o . . ·2v 300 

3KCnepHMeHTanbHbie ll8HHbie no TeMnepaTypHOH 38BHCHMOCTH .ctenon.H

pH38UHH B pacTsope H 2 0 2 6binH o6pa6oTaHbi no MeToay HaHMeHbWHX KBaa-

ao A A 
paTOB C B8pbHpOB8HHeM napaMeTpOB ypaBHeHH.H - --r-

1 
.._-- H n npH 

ac Ao "'"' 
aaaaHHbiX aua'leHH.HX napaMeTpa F B npeaenax oT 0,2 ao 0,4. PeaynbTaT 

TaKOH o6pa60TKH nOK838H Ha pHC, cnnowHoil: nHHHeil: ( H3MeHeHHe F B npe-

.ctenax, YK838HHbiX BbiWe, He CK83biB8eTCH Ha ~OpMe H nonO*eHHH KpHBOil:), 

3Ha'leHHH apyl"HX napaMeTpos an.H F =1 /3 npnseaeHbi B Ta6nHue. LlnH cpas

HeHH.H aHanOI"H'IHblM o6pa30M 6binH 06pa60T8Hbl 3KCnepHMeHT8nbHbie ll8HHble 

/6/ 
DO TeMnepaTypHOH 38BHCHMOCTH B BOlle , PeaynbT8Tbl .ctnH cny'la.H BOllbl 

npnseaeHbi ua pHc. 2 H B Ta6nnue. 
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Ta6nHua 

Bell(eCTBO F 
tZc >.o A n, 1,2 lA;o12cex-1 
a~/ x 2" 

~0 1/J 2,5,!0,1 3,2.:2,4 2,3,:1,1 18,5 1,3.:1,0 

, H20+H2o2(7 ,5~) 1/J 1,7,!0,2 2,4,!1,5 1,4.,!0,4 10,1 l,0.:0,6 
l __ ~- --

/5/ 
EcnH cqHTBTb, qTo napaMarHHTHaH aenonHpH3BUHH a MeaoaaoTe 

npoHCXOaHT npH nonHOCTb~ 38CTpOeHHOa aneKTpOHHOA o6onoqKe C nonHbiM 

MOMeHTOKf 'J =3/2, To F =0,375; ecnH )l{e B03MO)I{Ha aenonsrpHaauHH npH 

HenocTpoeHHoA o6onoqKe, To F MO)I{eT HMeTB' npenenbHOe 3HaqeHHe, paaHoe 

1/3, EcnH npennonaraTb, qTo aoaMO)I{Hbi nepexoabi Me)l{ay cocTOHHHHMH caepx

TOHKoA CTpyKTypbl Me3oaTOM8 B nonepe'IHOM MarHHTHOM none, OTnH'Ia~lUH

MHCH BenHqHHOA npoeKUHH CnHHa Me30aTOM8 Ha HanpaBneHHe MarHHTHOrO 

171 
nonH ( CM, pa60TDI ) , TO 3HaqeHHe F anH OCHO~Horo COCTOHHHSI Me30aTO-

Ma MO)I{eT 6biTb MeHbiiie 1/3, EcnH 6bi CKopoCTb TaKHX nepexonoa 6bma 

MHOrO 6onbiiie 11 , TO Fm
1
:fl,2. !1MeHHO STHMH coo6pa)l{eHHHMH o6ycnoaneH 

Bbi6op aHa'leHHA F npH o6pa6oTKe naHHbiX no TeMnepaTypHbiM aaBHCHMOCTHM, 
~ 

3Ha'leHHH napaMeTpOB H HX OIIIH6KH, npHBelleHHbie B Ta6nHUe nnH F = 

1/3, HeaHa'IHTenbHO oTnHqa~TCH olr nonyqeHHbiX npH 3Ha'leHHHX F a npe

aenax oT 0,2 ao 0,4, Ho npH aHa'leHHHX F •> 0,4 OIIIH6KH napaMeTpoa cTaHo

BHTCH HaMHOrO 6onbiiie C8MHX BenHqHH, llOCKOnbKY HHTepaan 0,2 .. 0,4 anH 

aenH'IHHbi F npencTaansreTcsr paayMabiM c caMoa o6mea ToqKH apeHHSI, He

aaaHCHMOCTb 3HaqeHHH napaMeTpOB OT F B STHX npenenax CBHaeTenbCTByeT 

o6 ycToAqHBOCTH TaKoro peaynbTaTa, 

A 
11a Ta6nHUbi cneayeT, 'ITO aHaqeHHH napaMeTpoa - H n B npeaenax 

211 

OIIIH60K coanana~T nnsr aoabi H aoaHoro pacTaopa nepeKHCH aoaopoaa, a 3Ha-

qeHHH napaMeTpa j ~ cymeCTB9HHO pa3nH'Ia~TCH, $opMa TeMnepaTypHb!X 
ac "o 

6 

.~ 

,, 

~~8 
jl ' t 

J~ 

3aBHCHMOCTeA OKa3biBaeTCH OUHH8KOBOA, H aTo 03HaqaeT, 'lTC 

BOp Hz 0 2 OTnHqaeTCH OT qHCTOA BOllbl TOnbKO OTHOIIIeHHeM -

qTo ..!#J oaHHaKoao nnsr Hz 0 H Hz Oz ), Pacq~THbie KPHBb 
ac 

XOpOIIIO OnHCbiBB~T 8KCnepHMeHT8nbHbie aaHHbie, HeCMOTpH H~ 

o6pa60TKe aaHHbiX ansr aoabi H pacTaopa H 2 0 2 He npHHHMal 

HHe B03MO)I{HbiA CK8'10K BenHqHHbl _a_ B TO'IKe <lJa30BOro 
ac 

lloKa3aTenb CTeneHH n B TeMnepaTypHOA 38BHCHMOCTH J 

nnsr aoabi H pacTaopa nepeKHCH aoaopona HMeeT npHMepHo 01 

3Ha'leHHe. ,Unsr Toro, 'IT06bi H3 naHHbiX no n nony'IHTb caene 

paTypHOA 38BHCHMOCTH KOHCT8HTbl CKOpOCTH XHMH'IeCKOA peal 

cneuHanbHbie HCCneUOB8HHH 3aBHCHMOCTH OT TeMnepaTypbl KO 

pa3nH'IHbiX pallHKanoa, 'ITO MO)I{eT npHBeCTH T8K)I{e K TeMnep 

CHMOCTH napaMeTpa __ ,\_ , HanpHMep, H3-38 pa3nH'IHOA Tell. 
Ao 

aaaHCHMOCTH cKopoCTA: nHcl>W3HH paaHKanoa H H OH 
11 -1 /3/ 

11cnonb3YH 3HaqeHHe 11 =2,1•10 CeK H3 pa60Tbi 
0 

ansr OCHOBHoro COCTOHHHH Me308TOMa ,.,_·H , MQ)I{HO nony'IHTb 

npHaeaeHHbie a nocnenHeM CTon6ue Ta6nHUbi, 3Ha'leHHS1 A He< 

)l{eHbi0 nOCKOnbKY He HCKn~'I~H BKnaa napaMarHHTHOA aenonH 

HeaocTpoeHHoA aneKTpoHHoa o6onoqKe MeaoaToMa, a anSI aTor 

'IHHa 11 6yaeT HecKOnbKO 6onbiiie, ToT <lJaKT, 'ITO npH ~~MHa1 

aHa'leHHe __!.. nnsr aoahi H aoaHoro pacTaopa H2 0 2 BbiXOaH· 
ac 

noaaongeT aanHcaTb ansr o6naCTH nnaTo npocToe Bbipa)l{eHHe 

UHOHHOA 38BHCHMOCTH: 
( J) (2) 

a ao ,\ (1-R)+,\ R+lc[HzOz] 

ac = Gc ACJJ(l-R) + AC21R +lc [H2 Oz] 

3aecb ,\CJJ, ,\C21, ACJJH AC21_cKopocTH peaKuHa, K -KOHCTaHTa c 

p.H C H2 0 2, HHaeKCbi ( 1) H (2) COOTBeTCTBy~T peaKUHHM C 

o6paaoaaHHbiMH npH paapyiiieHHH coOTBeTCTBeHHO MOneKyn H; 
3 [ H20} KoHueHTpauHsr MoneKyn nepeKHCH aoaopoaa a eM , R 

7 
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38BifCifMOCTeA OK83biBaeTCSI O.UHH8KOBOA1 If :3TO 03Ha'laeT1 'ITO BO,[\Hb!A pacT

..\ 
BOp H 

2 
0 

2 
OTnM'IaeTCSI OT 'llfCTOA BOA hi TOnbKO OTHOllleHHeM Ao ( rronaraeM 1 

'ITO _!Y) 
a(: 

o.nuHaKoso .nnSI H2 0 H H2 02 ) • Pac'I~THhie KPHBhie JlOCTaTO'IHO 

XOpOliiO OIIHChiBaiOT :3KCIIepMMeHT8nbHbie Jl8HHbie 1 HeCMOTpSI Ha T01 'ITO IIpH 

oopaoOTKe Jl8HHb!X JlnSI BOllbl If paCTBopa H 2 0 2 He rrpHHifMancSI BO BHHMa-

HHe B03MO}!{HbiA CKa'IOK BenH'IIfHhi _a_ B TO'IKe ljla30BOI"O IIepeXOJla. 
ac 

noKa3aTenb CTeiieHH n B TeMIIepaTypHOA 3aBHCifMOCTH JlenonSipH38UHH 

JlnSI BOJlhl H paCTBOpa rrepeKHCH BOllOPOlla HMeeT IIpMMepHO OJlHO H TO }!{e 

3Ha'leHHe. nnSI TOI"01 'ITOObl H3 JlaHHbiX IIO n IIony'llfTb CBeJleHHSI 0 TE!Mne

paTypHOA 3aBHCifMOCTH KOHCTaHThl CKOpOCTH XHMH'IeCKOA peaKUHH oTpeoyJOTCSI 

CIIeUHanbHbie HCCneJlOBaHHSI 3aBHCifMOCTif OT TeMnepaTyphi KOHUeHTpaUHH 

pa3nH'IHhiX paJlHKanOB 1 'ITO MO}!{eT IIpHBeCT.II TaK}!{e K TeMIIepaTypHOH 3aBH

CHMOCTH napaMeTpa __ ..\_ 1 HaiipMMep, H3-3a pa3nH'IHOA TeMIIepaTypHOA 
..\o 

aaBHCMMOCTH cKopocTM JlHljlljlyauu pallHKanos H If OH 
. 11 -1 /3/ 

J1CIIOnb3YSI 3Ha'leHMe V =2,1•10 CeK H3 paOOTbl 1 paCC'IHTaHHOe 

JlnSI OCHOBHOI"O COCTOSIHifSI Me30aTOMa ll.H t MO}!{HO IIony'llfTb 3Ha"ieHHSI A 1 

rrpuseJleHHhie s rrocneJlHeM cTon6ue TaonHUhi. 3Ha'leHHSI A HecKonbKO aaHH

*eHhi, IIOCKOnbKY He HCKniO'I~H BKnaJl IIapaMai"HHTHOA JleiiOnSipH3aUHH IIpH 

HellOCTpOeHHOA sneKTpOHHOA ooonO'IKe Me30aTOMa, a JlnSI :3TOI"O cny'laSI BenH

'IHHa v 6yJleT aecKonbKO 6onbllle. ToT ljlaKT, "iTO rrpu KOMHaTHoA TeMrrepaType 

3Ha'leHHe _!!.. 
ac 

JlnSI BOllhi u BOJlHoro pacTsopa H2 02 BhiXOllHT Ha rrnaTo, 

II03BOnSieT 3aiiHCaTb JlnSI oonaCTH IInaTO IIpOCTOe Bb!pa)!{eHHe JlnSI KOHUeHTpa-

UHOHHOA 3aBHCHMOCTH: 
(J I (21 

a ao ..\ (l-R)+..\ R+lc:[H202l 

ac = Gc AC 11(J-R) + AC21 R + lc: [H2 02l 

3.necb ..\(II, ,\(21, A(l/H A(2 1-cKopocTH peaKUHA, K -KOHCTaHTa cKopocTH peaKuHA 

ILH c H 2 0
2

, HHJleKChi ( 1 ) H (2) cooTseTCTBYJOT peaKUHSIM c pallHKanaMH, 

OOpa30BaHHhiMif IIplf paapyllleHHH COOTBeTCTBeHHO MOneKyn 

3 
[ H

2
0} KOHUeHTpaUHSI MoneKyn nepeKHCH BOllOPOlla B eM , R 

7 

H2 0 H H 2 02' 

. [H202l --------
[H2 02l+[H20l 



" 

...... 

. ] . - OTHOCHTenbHaH MOnHpHaH KoHueHTpaUHSI Hz Oz , [H2 Oz = M p 
HzOz 

[Hz 0 ] =_A_ ( 1- irl A- qacno Asorallpo, M - MoneKynHpHbill: sec, d - nnoT-
MH~ 3 

HOCTb 'IHCTOJl: nepeKHCH BOllOpOlla ( G •1,462 r/CM ), p- KOHUeHTpaUHSI 
3 

nepeKHCH BOllOpOlla, Bbipa:H<eHHaH B r/CM • 

(llpa HanacaHHH nocnellHero Bhipa:H<eHHH npellnonaranocb, 'ITO see 
HOH+ OH 

peaKUHH 'H c H2 02 BellyT B llHaMarHHT!Ihill: KaHan: p.H+H
2
0z-. (il HOOH + H ). 

il l.facnaTenb npaaoll: qacTH 9Toro Bbipa:H<eHHH npellCTasnHeT cKopocTb scTynne-

HHSI Me30aTOMa B peaKUHH C o6paaosaHHeM llHaMarHHTHb!X npOllYKTOB 1 a 

3HaMeHaTenb - CKOpOCTb BCTynneHHSI B n~6y~ peaKUH~ npa KOMHaTHOJl: TeM

nepaType. 

HcnonbayH 'IHCneHHhie aHa'leHHH Koacl$auaeHTos, nony'laeM 

a ~ 
>..01(1- 'P )+>121 e +1,8.10Z2plc 

1.9 -0.3p 1.9-0.3p 

ac ac 
A(7}(1- p__ ) + A (2} P + 1,8 .10z2p lc 

1,9-0,3p 1,9-0,3p 

MaKCHManb&aSI KOHUeHTpaUHSI nepeKHCH BOllOpOlla B HaWeM 9KCnepHMeHTe 
3 

6hma ·p mox =0,33 r/cM , ana 18% no KOnH'leCTBY MoneKyn. llocKonhKY 

p/1,9-0,3p He npeBhiwaeT0,18, a A(1J;;A(21 H A( 11=A(21, To npellbi-

llYWee Bblpa:H<eHHe MO:H<HO ynpOCTHTb H aanacaTb B BHlle: 

__!,._ = , 

ac 

, a0 A 

=DCA' 

L±._Qe 
1 + lp 

c 

22 
1,8.10 lc 

A I= 

22 
1,8 .10 lc 

A =·. 

Ha pac. 3 npHBelleHa nony'leHHaH Ha OnhiTe 

0 
aaBHCHMOCTh ~ oT KOHUeHTpauHH Hz Oz (npa T =300 K), Bhipa:H<eHHoll: 

B ellHHHuaxto20cM-3 • llnaBHaSI KpHBaSI npellCTaBnSieT peaynhTaT o6pa60TKH 

c sapaauaell: napaMeTpos c H I no MeTOllY aaaMeHbWHX KBallpaTos. BHllHo, 

8 

'ITO KpHBaH anon He y llosneTsopaTellbHO (X 
2 

= 5,5 ) onHCbiBaeT 

MeHTanbHbie ll8HHbie. 3lta'leHHe napaMeTpa b =0,384::t_0,018 CO< 

K09~HUHeHTY aCHMMeTpHH B 'IHCTOJl: BOlle. 3Ha'leHHSI llBYX OC~ 

MeTpos nony'la~TCSI paBHhiMH c =20,0::t_6,3 H I =10,5::t_3,3. 

Hcnonb3YH OllHHaKosoe llnH BOJlhi H pacTsopa nepeKHCH 

0 12 -1 
'leHHe ( npa T =300 K) A ::. 10 ceK H aHa'lef!He napaMeTpa 

aHa'leHHe KOHCTaHThi lc CKopocTH peaKUHH p. N H H 2 0 2 .: k : 

llony'leHHOe H8MH 3H8'1eHHe k HMeeT TOT :H<e ITOpSillOK senH'IH. 

KOHCT8HTbl CKOpOCTeJl: JlnSI p8JlHKan-paJlHK8nbHbiX peaKUHJl: C y 

Olf/8,9/. 

OTMeTHM ewe OJlHO salKHOe o6cTOHTenbcTso. 3aMeTHoe 

__ a_ JlnH pacTsopa H20 2 s BOlle HacTynaeT npa KOHUeHTpaUHHl 
De 21 -3 · 

p5IllK8 10 CM • 3TO .o3H8'18eT, 'ITO JlnH 06'bSICHeHHSI H3Mepe 

3H8'1eHHSI --0- He06XO.LlRMO npe.anonOlKHTb npHMepHO TaKy~ )!< 

ac 
KOHUeHTpaua~ pallHKanos H H OH • 

llpHHHM851 BO BHHM8HHe KOHUeHTpaUH~ MOneKyn H20 (3, 

MO:H<HO yTsep:H<Jl8Tb 1 'ITO JlnSI 06'b5ICHeHHSI KOpOTKOrO BpeMeHH 
-12 

TOMa B BOlle, paBHOrO - 10 CeK (npH KOMH8THOH TeMnept 

eTCH llOBOnbHO ManaH cTeneHb paapyweHHSI sewecTBa s 1 pall:o 

llOCKOnbKY paapyweHHe cpeJlhl B KOHUe TpeKa M~OHa H npH '. 

KOnKOB "KynOHOBCKOrO B3pb!Ba" ITO CBOeMy xapaKTepy CXO.LIH• 

TOpbie npOH3BOllSIT 8TOMbl OTJl8'1H B HiJepHbiX npeBpaweHHSIX1 

6hiX paapyweHHHX cpellhi s6naaa MeaoaToMa H o speMeHH er 

CTa6anH38UHH cornacyeTCSI C Jl8HHbiMH 1 nony'leHHbiMH paanH'l 
/10/ 

llnH cny'18SI 8TOMOB OTJl8'1H 

B aaKn~'leHae asTOpbi Bhipa:H<a~T 6naro.aapHOCTb M.B. 

38 ITOMOWb npH o6pa60TKe 9KCITepHMeHTanbHbiX ll8HHbiX. 

flaTepaTypa 

1. A.A. n:H<ypaes, a.C. Escees, IO.B. 06yxos, B.C. PoraHo 

P14-6202, ny6Ha, 1s11. 

2. B.C. Escees. OH.HH, P14-4052, ny6Ha, 1968. 

9 



qTO KpHBBSI BllOJlHe y llOBJleTBOpHTeJlbHO ( )( l = 5,5 ) OllHCbiBaeT 9KCllepH-

MeHTBJlbHbie llBHHbie, 3.fla'leHHe llapaMeTpa b =0,384!_0,018 COOTBeTCTByeT 

K09qxpHUHeHTy BCHMMeTpHH B 'lHCTOH BOlle, 3Ha'leHHSI llBYX OCTBJlbHbiX llapa

MeTpOB llOJlY'lBIOTCSI paBHbiMH C =20,0!_6,3 H f =10,5!_3,3, 

HcrroJ1b3YSI onHHaKoBoe nnSI BOilbi H pacTBopa rrepeKHCH Bonopona 3Ha-

. 0 12 -1 
qeHHe (rrpH T =300 K) A ::. 10 ceK H 3Ha'le~He rrapaMeTpa f , rrony'lHM 

-10 -1 3 
3Ha'leHHe KOHCTaHTbi 1c. CKopocTH peaKUHH p. H H H 2 0 2 .: lc:; 5•10 ceK eM. 

Oony'leHHOe HBMH 3H8'leHHe lc. HMeeT TOT )Ke llOpSinOK BeJ1H'lHHbi 0 'ITO H 

KOHCTSHTbi CKOpOCTeH llJlSI pallHK8J1-panHK8JlbHbiX peaKUHH C yqaCTHeM H 11 

O.H/8,9/. 

0TMeTHM ewe 0/lHO B8)KH0e 06CTOSITeJ1bCTBO, 3aMeTHOe H3MeHeHHe 
~ 

_a_ nnSI pacTBopa H20 2 B Bone HacTyrraeT rrpH KOHUeHTpauHSIX H2 0 2 rro-

ac 21 -3 · 
pS11lK8 10 CM , 3TO 03H8'!8eT, 'ITO llJlSI 06bSICHeHHSI H3MepeHHOr'O B BOlle 

3Ha'leHHSI _a_ He06XOJlAMO IIpeJliiOJ10)KHTb IIpHMepHO TBKYIO )Ka a6COJ110THy10 
ac 

KOHUeHTpauHJO panHKanoB H H OH • 
22 -3 

0pHHHM8SI BO BHHMBHHe KOHUeHTpaUHIO MOJleKyJl H20 (3,34•10 CM ) , 

MO)KHO yTBep)KJl8Tb, 'ITO llJlSI 06bSICH8HHSI KOpOTKOr'O BpeMeHH )KH3HH Me308-

-12 
TOMa B BOlle, paBHOr'O - 10 CeK (rrpH KOMHSTHOH TaMIIepaType), Tpe6y-

eTc.a. llOBOJlbHO M8J18SI CTerreHb pa3pyweHHSI BeiUeCTBa B paHOHe Me30aTOM8, 

00CKOJ1bKY pa3pyweHHe cpellbl B KOHUe TpeKa MIOOHa H IlpH TOpMO)KeHHH OC

KOJlKOB "KyJlOHOBCKOr'O B3pbiBa" IIO CBOeMy XapaKTepy CXO/lHO C TeMH, KO

TOpbie IIpOH3BOilSIT aTOMbl OTilB'lH B Sii:J.epHbiX IIpeBpaiUeHHSIX, BbiBOJl 0 CJ18-

6wx pa3pyweHHSIX cpenw B6J1H3H Me308TOM8 H 0 BpeMeHH ero XHMH'leCKOH 

CTa6HJ1H38UHH COr'JlacyeTCSI C ll8HHbiMH 0 IIOJly'leHHbiMH pa3J1H'lHbiMH MeTOilBMH 

/10/ 
llJlH CJlY'lBSI aTOMOB OTJlB'lH 

B 3aKnJO'leHHe aBTOpbi Bbipa)KaJOT 6naronapHOCTb M .B. <l>poHTacbeBoH 

38 llOMOIUb IIpH o6pa60TKe 9KCIIepHMeHT8JlbHbiX llBHHbiX, 

flHTepaTypa 

1, A.A. n)KypaeB, B.C. EBceeB, lO,B. 06yxoB, B.C. PoraHOB, OHf!H, 

P14-6202, ny6Ha', 1971. 

2, B.C. EBceeB. OHf!H, P14-4052, ny6Ha, 1968, 

9 



g_ 
ac 
0,6 

-. 

0,4 

3. A.A • .U»<ypaes, B.C. Escees. 011HI1, P14-6023, .Uy6Ha, 1971. 

4. A.A • .U»<ypaes, B.C. EBcees, IO.B. 06yxos, B.C. PoraHos. 011HI1, 
P 14-6203, .Uy6Ha, 1971. 

5. B.A • .U»<p6awsiH. )1(3Tcf>, ~ 277 ( 1959). 

6. B.C. Escees, B.C. PoraHOB, B.A. '4epHoroposa, r.r. MSICHWesa, 
IO.B. 06yxos. Hcf>, §., 742 (1968). 

7. A.n.ByxsocTos • .Hcf>,!!, 107 (1969); 11.11.fypesn, 11.f.11saHTep, 
E.A. MenewKo, B.A. HHKOnbCKHA, B.C. PoraHos, B.l1. CenHsaHos, 
B.n. CMunra, B.B. CoKonos, B • .a. lllecTaKOB. )1(3Tcf>, ~ 471 (1971). 

8. E.T • .UeHucos. YcnexH XHMHH, IDL M1, 62 (1970). 

9. A.K. 0 HK89B. 11MnynbCHbiA pa.QHOnH3 BOilbl H BOilHblX paCTBOpOB. I13Jl. 
"'HayKa"', M., 1985. 

10. C.l1. 50HJl8peBCKHA, A.H. MypHH, n.n. CeperHH. YcneXH XHMKH, 
1!L 95 (1971 ). 

f 

PyKonHcb nocTynHna B H31lBTenbcKKA OTilen 

31 JleKa6pH 1971 rolla. 

PHc. 1. TeMnepaTyp
HaH 38BHCHMOCTb OC
TBTOqHoA nongpH38UHH 
MIOOHOB B BOilHOM paCT
BOpe (7,5% no secy) 
nepeKHCH BOilOPOila. 
CnnowHaH nHHHH cooT
BeTcTsyeT 3HaqeHHIO 

0,2. I I I I I I I 

F .. 1 /3. CTpenKoA yKa
aaHa TeMnepaTypa ~
aosoro nepexolla. 50 ... _ ---

T,°K 

10 

a 
lfc 

0,5 

0,3 

01 Is ~o--~---1s~o--~---2s~o~~--

Puc. 2. TeMnepaTypHaSI aaBHCHMOCTb ocTaToqHoA nonSipi 
3KcnepuMeHTanbHbie llBHHbie B3SITbi ua pa6oTb/6/. Cnno 
KpHBbie - peaynbTaT pacq~Ta npu 3HaqeHHSIX napaMeTpa 

0,2 H 0,4. 

11 



a 
lfc 

0,5 

0,3 

0,1 L-..-.L..--.L..--.L..--'----1'----L....-~.L.------' 
50 150 250 350 T .K , 

p HC, 2, TeMnepaTypH8SI 38BHCHMOCTb OCT a TO'IHOil: nonSipH38UHH B BOJle, 

3KcnepHMeHTanbHbie JlBHHbie B3SIThi H3 pa6orb/6/. CnnomHaSI H nyHKTHpHaSI 

KpHBbie - peaynbTaT paC'I~Ta npH 3Hat~eHHSIX napaMeTpa F cooraercraeHHO 

0,2 H 0,4, 

11 
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a 
Oc 
0,7 

0,6 rrr 
0,5 

04 
' .L 

t.. 
0 10 20 30 40 50 60 

[ H20z] 

PHC, 3, 3aBHCHMOCTb OCT8TO~HOH nonRpH38UHH B BOaHOM paCTBO~e ne2eKHCH 

aoaopoaa oT KOHUeHTpauHH H2 0 2 1 Bbipa*eHHOA B eaHHHuax 10 OcM-3. 

CnnomHaR KpHBaH npoaeaeHa no MeToay HaHMeHbmHx KaaapaToa. 

12 

Y CJIOBHJI 06MeH8 
npenpHHTb! H coo6meHHR OIHH1 paCCbln810TCR 6ecnnaTHOI 

HMHOrO o6MeH8 1 YHHB9pCHT9T8M 1 HHCTHTyTaMI na6opaTOpHR~ 
Hay~HbiM rpynnaM H oTaenbHbiM y~eHbiM 6onee 50 CTpaH. 

nony~aTenRM RaaaHHH Ol1Hl1 npeaocTaBnReTCH B03MO)KH0 
HBHTb HHHUH8THBY B 6ecnnaTHOH nOCblnKe ny6nHK8UHH B lly 

o6M9H8 npRHHM8lOTCH H8y~Hbl9 KHHrH 1 *YPH8nbl 1 npenpRHTI 
ny6nHK8UHH no T9M8THK9 011.HJ1, 

EaRHCTBeHHbiH BHa ny6nRKauHi11 KoTopbiH HaM npHcbma· 
3TO penpRHTbl l OTTY.CKH CTaTeil 1 y)Ke ony6nHKOBaHHbiX B Hay1 

l:::l pRae cny~aef'. Mbi caMH o6pamaeMcH K Hay~HbiM y~pe 
6onee KpynHhlM nony~aTenHM H8WHX H3aaHHH - C npOCb60R 
cnaTb HaM K8KHe-nH60 KHHrH HnH BblnHC8Tb anR HameR 6H6n 

*YPHanbi1 H3aa!OWH9CSI B HX CTpaHaX, 

OT,ne.n&Hhle 3anpochl 
l13LJ8TenbCKHi1 OTLJen 9)KeroaHO BbiiTOnHR9T OKOnO 3QQQ 01 

coa aa BbiCbinKY RaaaHHA Ol1.Hl1. B TaKHX aanpocax cneay• 

yKa3biBaTb HHaeKc aanpamHBaeMoro HaaaHHR, 

A.npeca 

nHCbM8 no BC9M BOnpocaM OOM9Ha ny6nHKaUHHMH 1 a T8 

oTaenbHbie HauaHHR cneayeT aarrpaBnRTb no aapecy: 

MocKBll, 

FnEJBHbiil noqTEJMT, niH 79. 
·u3aEJTenbCKHil oTaen 

06'beaHHeHHOrO llHCTHTyTll 

HaepHbiX HCC/IeJJOBl'lHifil, 

Aapec anSI nochlnKH acex rry6nHKauHi1 a rropRaKe o6MeH 

6ecrrnaTHOft rroanHCKH Ha Hay~Hb19 *YPH8nbi: 

MocKBll 1 

rnaBHblif noqTlJMT, II I H 79. 
HEJyqHo-TeXHJrqecKaH 6u6nHOTe!(a 

06'beaHHeHHOrO HHCTllTYTll 

H.aepHblX nccne.ao.rJaHJfi1, 


