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I1ocrymmo B petJ;aKU,HIO 20. HOH6pa 1972 r. 

Jlby'leHa tJ;eCTpYKU,I1H nneHOK TIOJII13TI1JieHTepeqJTaJiaTa pa3JIII'iHOH TOJlll.IHHbl B BOtl;HhiX paCTBOpax 

CepHOH KlfCJIOThl (53-70% no Macce) H BOtl;HbiX paCTBOpax rHtJ;pOOKHCll KaJIH$1 (8,20-39,15% 
no Macce) npu pa3JIIf'iHhiX reMTieparypax . K11CJIOTHOKaranHTH'iecKaH tJ;ecrpyKU,HH nneHOK nonu-

3TI1JieHrepeqnanara IIpOHCXOtl;llT B peaKU,110HHOH 30He, pa3Mepbl KOTOpOH COI13Mepi!Mbl C reo

MeTpl!'ieCKHMH pa3MepaMH o6pa3u,os • .IJ:ecrpyKU,11H B pacrsopax ll.lenoqeil: rrpoTeKaer B TOHKOM 

nosepXHOCTHOM CJIOe. OnpetJ;eJieHbl KHHeTH'!eCK11e ll AHQlQlY3110HHhTe rrapaMeTpbl tJ;ecrpyKU,Ifll IIOJI I1-

3THJieHTepe<jlTaJiaTa B pacrsopax K11CJIOThr 11 ll.leJIO'il1 . 

Tip11 nonyqeHHH u o6pa6oTKe H3,IJ,emrii noJIH3THJieHTepeqnanaT (TI3T) conpuKacaeT

cH C Kl1CJJbiMH ll ~eJIO'lHbiMll cpe,IJ,aMH1 . HacTOH:~a51 pa6oTa IIOCBHW:eHa IICCJie)J,O

BaHVUO KHHeTHKII ll MexaHH3Ma )J,eCTpyKI.J;Hll IIJieHOK fl3T B KllCJibiX ll ~eJIO'lHbiX 

cTe,IJ,ax2 ·
3

. )J;ecrpyKIIHH: TI3T B arpeccHBHbiX cpe,IJ,ax HBJIH:eTcH CJIO)l(HbiM cPH3HKO

XH:Ml1qecKHM npOIICCCOM, BKJJIO'laiOW:llM ,IJ,HcPcPY3HIO arpeCCHBHOH cpe,IJ,bi B IIOJIHMep 

II XHMll'lCCKYIO peaKIIHIO - rH,Il,pOJill3 3cPHpHbiX CB513Cll. }J;JI51 BbiH:CHCHH:51 Ha KOJIII

'ICCTBCHHOM ypoBHe MexaHH3Ma ,IJ,eCTPYKIIHH II3T B BO,IJ,HbiX pacTsopax KIICJIOT 

H J.UCJJQqeii He06XO)J,llMO BbiH:CHIITb: a) - pa3MCpbi peaKIIIIOHHOrO CJI05I, 3aBHCH:J.UIIe 

OT COOTHOIIICHII5I Me)l(,IJ,y CKOpOCTblO XHMH:'ICCKOH peaKIIllii ll CKOpOCTblO ,IJ,IIcPcPY3IIll 

arpeCCHBHOH cpe)J,bl B TIOJIIIMep; b) - ycTaHOBllTb TIIII pacna,IJ,a IIOJIHMCpHbiX MOJie

KyJI, T.e. TipOHCXO)J,IIT Jill pacna,IJ, TIO 3aKOHY CJiyqaH: IIJIII KOHIICBbiC IIBH:3II llMCIOT 

aHOMaJibHYIO peaKIIIIOHHYIO CTIOC06HOCTb. 

3KCilEPI1MEHTAJibHASI qACTb 

ITneHKif norr113THJieHrepe<jlranara (I13T) TOJI!l.llfHOH 5 ± 1, 19 ± 2, 80 ± 5 ll (KycKOBCKifll: JaBOA, 

CCCP), cpetJ;HeBli3KOCTHbrH MOJieKyrrllpHbiH sec 19000 (B M-Kpe30Jie npn: 25°C), IIJIOTHOCTb 1,39. 
J1epetl; OnbiTaMH IIOBepXHOCTb IIJieHOK npOMbiBaJiaCb CIIHpTOM. JneJIO'iHYIO tJ;eCTpyKU,HIO IIpOBOtl;HJIH 

s n:Hrepsane reMrreparyp 27,4- 93,2°C n: KOHu,eHTpau,Hil: KOH 8,20-39,15%. 
Kn:HeTH'ieCKHe HCCKetJ;OBaHHll tJ;eCTpyKU,HH rrJieHOK 113T B BOtl;HbiX paCTBOpax KHCJIOTbl (53-70% 

H
2
S0

4
, 90-126°C) H ll.leJIO'iH (8,20-39,15% KOH, 27,4-93,2°C) rrposotJ;n:rrn:cb B TepMOCTaTn:po

BaHHOll: CTeKliHHOH ll'ieil:Ke rrpH rrepeMeiiiHBaHHII. 3Ha'iHTeJibHblH H36hiTOK arpeCCHBHOH Cpetl;bl 

ll rrepeMeiiiHBaHHe o6ecrre'iHBal10 IIOCTOHHHYIO KOHI.l,eHTpaU,HIO KaTaJIH3aTopa Y IIOBepXHOCTH 
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IIJieHKH. llpH LJ:eCTpYJ<I.(HH B m;eJIO'IH KOHl(eHTpai.(Hll COJili Tepelf>TaJIOBOH KHCJIOTbl onpe,D,eJiliJiaCb 

cneKTpO$OTOMeTpH'IeCKH, HenocpeLJ:CTBeHHO B peaKl(HOHHOit CMeCH. llpH KHCJIOTHOH n ecTpyKIJ;HH 

BBHL\Y HepaCTBOpHMOCTH Tepelf>TaJieBOii Kll.CJIOTbl B peaKI.IHOHHOM Cpene, peaKI.IHll npOBO,ll,HJiaCb 

cnenyiOIIJ;HM o6pa3oM: qepe3 onpeneneHHbiM oTpe30K BpeMeHH peaKu;HOHHall CMeCb, T.e. nneHKa 

B BO,ll,HOM paCTBOpe cepHOM KHCJIOTbl, OXJia)[(LJ:aJiaCb H pa36aBJiliJiaCb B ,D,Ba pa3a ITO 06'beMy L\H

MeTHJIIf>OpMaMHLJ:OM, 'IT06bl Tepelf>TaJieBall KHCJIOTa nOJIHOCTbiO paCTBOpnnaCb. KOHI.IeHTpal.IHll 

Tepelf>TaneBoii KHCJIOTbi TaK)[(e, KaK 11 B cnyqae m;en o'!HOH necTpyKu;nH, onpenenllnacb cneKTpo

lf>oTOMeTpnqecKMM MeTOL\OM. 

,[(n ll onpe,D,eneHHll M3MeHeHMll MoneKynllpHoro Beca B xone npouecca ,D,eCTPYKI.IHM, qepe3 orrepne

neHHbie npoMe)[(yTKH BpeMeHM nneHKa TI3T BbTHHManacb H3 ll'!e:HKH, TIIJ;aTenbHO npOMbmanacb 

BOLJ:OM, BbiCYlllMBanacb, cpenHeBli3KOCTHbiH MOJieKynllpHbiM Bee onpe)l.eJiliJICll no MeTO)l.y, OnHu;an

HOMY B pa6oTe4 . Cpe)l.He'!ncneHHhiii MoneKynllpHbil1 Bee onpe)l.en llncll no lf>opMyne 

Mn = 2Mv/[2 + (1 + a) . u] , (1) 

r)l,e Mv cpe,D,HeBli3KOCTHbiM MoneKynllpHbiH Bee, M w cpenHeaecoBoil. MOneKy n llpHbiH Bee, M n cpell.He

'IHCneHHbiH MOJieKynllpHbiH Bee, Mw/Mn Mepa nonHMoneKynllpHOCTH, u = Mw/Mn- 1, a noCTOliH

Hall, xapaKTepH3YIOIIJ;all CHCTeMy nOJ1HMep-paCTBOpHTeJ1b, B naHHOM Cnyqae paBHa 0,9. 

TionbiTKa onpenenHTb Mn ITO KOHu;eBbiM rpyrrnaM oKaJanach Hey)l.a'!HOH. CITeKTPbi HriBO nony

qanHcb B repMaHHeBbiX KIOBeTax Ha MH$paKpacHOM CITeKTpoMeTpe YP-10. 

PE3YJibTATbl H OECY)K,UEHHE 

J{ecmpyKtfUJ! ll3T 6 6001/blX pacm6opax cep11ou KUC!lombz 

Ha pHC. 1 rrpe)l.CTaBJieHbl Tl!lll{qHbie KHHeTj.jqeCKHe KpHBbie H3MeHeHHll CTenem! p;ecTpyKl(HH CO Bpe

MeHeM. CTeiTeHb p;eCTPYJ<liHH (a) pacc'!JHbiBan acb no lf>opMyne 

M 

a = M" - M~. a' (2) 

rne (! nnoTHOCTb non!lMepa, M MoneKynllpHblH Bee 3Berm, M~ cpe,D,HeoMcneHHhiH Bee RCXOLJ:HOH 

nneHKH. 

J1HTepeCHO OTMeTHTb, 'ITO XOL\ Kll.HeTH'!eCKHX KpHBbiX HaKOIIJ1eHHll Tepelf>TaJIOBOH KHCJIOTbi (pHC. 2) 
aHaJIOrj.jqeH H3MeHeHHIO CTeiTeH!l ,D,eCTPYJ<llllll, pacC'!RTaHHOH Ha OCHOBaHHH ,!l,aHHbiX ITO ll.3MepeHHIO 

MOJieKyJillpHoro Beca. ,Unll 5 MHKpoHoil. nnemm 6omo noKa3aHo, 'ITO BeJili'llma o6panwro cpep;He

'!Hcnennoro MOJ1eKyJillpHOrO Beca npliMOJIHHeiiHO 3aBHCHT OT BpeMeHH, 'ITO rOBOpllT 0 paCITane 

~t~::::n: :::;::e~~o!~n:~~~~ H:e::;;a2n::o":~~;;~T:;,HT::;~0:6:::;:~:::; :~=:~:~: 
u;errll npM LJ:eCTpYJ<l\llll B CepHOH KHCJ10Te npOTeKaeT no 3aKOHy CJiy'!all C npOHCXO)J;lllll;HM 6bJCTp0 

O)J;HOBpeMeiDibiM OTIIJ;eiTJieHHeM Tepelf>TaneBOM KHCJ10Tbl. 3TO 3aKJ1IO'!eHHe Hy)[(p;aeTCll B )J;OITOJI

HHTeJibHOH npOBepKe. 

,[(JIH 061>51CHeHIUI 3KC1IepHMei-ITaJibHhiX ,naHHbiX HaMH 6biJIO rrpe,D:JIO)I(eHO CJie,nyiO

ru:ee paccMorpeHHe. CKopocrh p acrra,na 3rpHpHhiX CBH3ei1: B rronHMepe (W) paBHa 

(3) 
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r,n;e C~ Ha'laJihHaH KOHU:eHTpaU:HH 3qmpHhiX CB5!3eM, C0 KOHU:eHTpaU:HH pacrraBWHXCH 

3cpHpHhiX CB5!3eM, CK H CP COOTBeTCTBeHHO KOHU:eHTpaU:HII (KaTaJIH3aTOpa) CepHOM 

KHCJIOThl H (paCTBOpHTeJIH) BO.ll;bl B llOJIHMepe, k KOHCTaHTa CKOpOCTH pacrra,ll,a 

3cpMpHhiX CB5!3eM. KOHU:eHTpaU:HH KaTaJIH3aTopa (cepHOM KHCJIOThi) B IIOJIHMepe 

MO)l(eT 6hiTh Hall:,n;eHa H3 ypaBHeHHH 

0 

acKfot = (DK. o2cKfox2) - IcKciKi' (4) 

me DK KoecpcpMU:HeHT .n;Mcpcpy3HH cepHoll: KHCJIOThi B Il3T, x Koop,n;HHaTa ,n;Hcpcpy-

3HH, Ci KOHU:eHTpaU:HH cpyHKU:HOHaJihHhiX rpyrrrr B IIOJIHMepe, CIIOC06HhiX BCTyiiaTh 

B peaKU:MH KOMIIJieKC006pa30BaHII5! HJIH 3aMeW:eHH5! Ki KOHCTaHTa paBHOBeCIIH 

peaKU:HM KOMITJieKcoo6pa3oBaHIIH HJIH 3aMew:aHHH. CepHaH KHCJIOTa B xo.n;e peaKu:nn 

He pacxo,n;yeTCH, T.K. HH 3cpHpHhie CB5!3H B Il3T, HH rrpo,n;yKThl peaKU:HH, TepecpTaJie

BaH KHCJIOTa IT 3THJieHrJIHKOJih, B 3aMeTHOM CTeiieHH B HCCJie,n;yeMhiX paCTBOpax 

cepHOM KHCJIOThi He IIpOTOHH3YIOTC5I5 •6 , II03TOMY BTOpOH 'IJieH B rrpaBOM qacTH 

ypaBHeHHH o6paw:aeTCH B 0. Bo.n;a pacxo.n;yeTC5I rrpH aKTax pacrra.n;a 3cpHpHhiX 

CB5!3eM B Il3T H KOHU:eHTpaU:HH ee B IIOJIHMepe HaXO.D;HTCH H3 ypaBHeHHH 

1s.-----,------.-----,----, 

19fJ; 
10 

Pnc.l 

KHHeTn'ieCKHe KPliBbie H3MeHeHHJI creneHH 

,n:ecrpyK!.(HH co npeMeHeM ,n:rrJI npol.(ecca .n:e

crpyK!.(liH rrrreHOK II3T pa3JIH'iHOH TOJII.l.(HHhi 

B 53% H 2S04 rrpn 116°C 

(5) 

BO)J 

~00 600 min BOO 

Pnc. 2 

KHHCTli'iCCKHC KpliBbie HaKOIIJICHHJI Tepe4Jra

JIOBOH KHCJIOTbl 
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rJl;e DH2o K034>4>H~HeHT ,n:H4>4>Y3HH BOJJ:hi B II3T. B <PopMyne BMecTo aKTHBHOCTH 

HCIIOJib30BaJIH KOH~eHTpa~HIO, T.K. BOJihlliHHCTBO 34>HpOB rH,n:pOJIH3yeTCH IIO Mexa

HH3My, COrJiaCHO KOTOPOMY 3<P<l>eKTHBHaH KOHCTaHTa CKOpOCTH (k3q,q,) H3MeHHeTCH 

IIpOIIOp~HOHaJibHO KO~eHTpa~HH HOHOB rH,n:pOKCOHHH B paCTBOpe. Jf3 JIHTepaTyp

HhiX ,n:aHHhiX H3BeCTBO, 'ITO 6JIH:>I<aHIIIHH aHaJior IIOJIH3THJieHTepe<t>TaJiaTa MeTHJI-

6eH30aT rH,n:poJIH3yeTcH no aHaJiorHlfHOMY MexaHH3MY. KpoMe Toro B HaiiieM CJIYlfae 

CHCTeMa IIOJIHMep-arpeccHBHaH cpe,n:a HBJIHeTCH BeCbMa pa36aBJieHHOH IIO OTHOIIIe

HHIO K KHCJIOTe. 

,ll;m1 onpe.r~eneHHH DH
2
o H DH

2
so

4 
6b!JIH npoBe,neHbi cne,llyiO~He 3KcnepHMeHTb!. ITo npHBecy 

H3y'!aJiaCb COp6QHH BO}l;Hh!X paCTBOpOB cepHOU KHCJIOThl B o6pa3Qb! I13T npH TeMnepaTypax 

25-80°C H KOH!.1eHTpa!.1HllX )l;O 46,3% H 2S04 B YCJIOBHllX, KOf)l;a npaKTH'!eCKH He npOHCXO)l;HT 

.r~ecrpyKUHH II3T 3a BpeMSI 3KcnepHMeHTa. IIocne ycraHOBneHHH cop6!.1HOHHoro paBHOBeCHH .r~ena

JIHCh cpe3hl TOJI~l!HOH 30-40 ).l C o6pa3IIOB, KOTOpbie llpOKpamHBamfCb pa3JIH'!Hh!Mll KHCJIOTHb!MH 

HHAHKaTOpaMH ll aHaJIH3HpOBaJIHCb B C'!ePIHKe j3 H3ny'!eHHSI TipH HCllOJib30BaHHH B Ka'!eCTBe 

.ZJ:mp<jly3aTa cepHOU KHCJIOTh!, Me'!eHOU S35 . TaKHM o6pa30M, npn KOHTaKTe I13T C BOIJ;Hh!MH 

paCTBOpaMH CepHOH KHCJIOThl )l;H<jl<jly3HH BO}l;hl B TIOJIHMep npOHCXOAHT ropa3)l;O 6biCTpee, '!eM cep

HOi!: KHCJIOTb!. DH
2
o He 3aBHCHT OT KOHIIeHTpaUHH CepHOll KII:CJIOTbl H H3MeHHeTCH C TeMneparypoti 

no ypaaHeHHIO 

DH
2
o = 4,5. 10- 2 

exp (- 10 000 ± 1 OOOj RT). (6) 

IIonhlTKH orrpeAeJIHTb DH
2
so

4 
ne AaJIH nonoJKnTeJibHb!X pe3yllhTaTOB H3-3a o'!eHh Manoil: pac

TBOPHMOCTH CepHOU KHCJlOThi, MOJKHO TOJThKO KOHCTaTHpOBaTb, 'ITO DH
2
o ~ DH

2
s04 . TaKHM 

o6pa30M MOlKHO C'IHTaTb, 'ITO KOH!.1eHTpaQHH: BO}l;bl B I13T B Te'!eHHe 3KCIIepHMeHTa IIO Ae

CTpyKQHH i!BJTlleTCll TIOCTOHHHOH H paBHa paCTBOpHMOCTH BOIJ;bl B I13T (C~20), T.e. 3a)l;a'!a CBOIJ;HTCH 

TOJThKO K pemeHHIO ypaBHeHHti (3) H (4). IIpn pemeHHH 3THX y paaHeHHil6hiJIH CAenaHhi npe~J;nono

JKeHHll: a) K H DH
2
so

4 
COXpaHli!OTCl! B Te'!eHHe 3KCITepHMeHra; 6) peaKQHH pacna)l;a 3<jlllpHb!X CBSI3ei:'[ 

B II3T npaKTH'!eCKH Heo6paTHMa; 1!) c~ - en= c~, T .K. 3KcnepHMeHTbi no AecrpyK!.1HH nneHoK II3T 

npOBO,!UfJIHCb AO He60JibillHX CTeneHeil: npespa~eHHl!. 

PeiiieHHe ypaBHeHHH (3) H (4) Mo:lKeT BhiTh rrpe,n:cTaBJieHo B BHJJ:e 

r,n:e y = n 2
• DH 2so.t/l2

, c~2so4 paCTBOpHMOCTh cepuoii: KHCJIOThi B II3T, k3 q,q, = 
C~C~20 , f TOJill.I,HHa IIJieHKH. ,ll;JIH OlfeHb TOHKHX IIJieHOK y ~ 1 H Cn = k,<(lq,C~2so4 t. 
IIpH y < 1 

(8) 

ro 

<p(y) = L exp - (2n + 1)2 y - 1 + (2n + 1)2 yj(2n + )4 y. (9) 
n=O 
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C IIOMOill,blO pacqeTOB, rrpoBe,D;eHHbiX Ha 3BM, 6hiJia ycTaHOBJieHa CB~3b <p(y) = 

= 0,5896 . Jy, II TaKIIM o6pa30M 

(10) 

Ha pRe. 1 rrpiiBe,D;eHa 3aBIICIIMOCTh crerreHII rrpeBparu.eHII~ OT BpeMeHII ,D;JI~ rrpou:ecca 

,D;eCTPYKU:RII rrneHoK TI3T pa3JIRqHoii TOJIIUIIHhi B 53% H 2S04 rrpii 116°C. ,n:n~ Sf..l 
rrneHKII, HaqJIHa~ c 30 MIIHYT, HMeeTc~ JIHHeiiHa~ 3aBIICHMOCTh or BpeMeHII. HcrroJib-

3Y~ ypaBHeHHe (8), Haxo,D;HM rrpoi13Be,D;eHIIe k3 .p.pCH
2
s04. 3HaqeHIIe DH 2so4 MO)l(eT 6biTh 

onpe,D;eJieHo Il3 ypaBHeHII~ ( 1 0). Cpe,D;HIIe 3HaqeHII~ DHzso
4 

rrpii pa3Hhrx reMrreparypax 

cne,D;yiOru:He: 

T, °C: 126 116 90 

DH
2
so

4 
I13MeH~eTc~ c TeMnepaTypoii no ypaBHeHHIO 

DH
2
so

4 
= 2,9. 10- 7 exp ( -12000 ± 1000/RT). (11) 

B ra6nnu:e 1 rrpiiBe,D;eHbi rrpoH3Be,D;eHII~ k, .p.pCH2so4 rrpii pa3JIIIqHhiX reMrrepaTypax 

II KOHU:eHTpauH~X cepHOH KIICJIOTbi B paCTBOpe. TaKJIM o6pa30M rrpou:ecc ,JJ:eCTpyKU:HR 

TIJieHOK llbiT B BO,JJ:HhiX paCCTBOpax cepHOH KIICJIOTbl OIIRCbiBaeTC~ ypaBHeHIIeM 

en = M~2so4 . exp ( -20000/RT) . t. {1 - ~ "~0[1 - exp- (2n + 1)]
2

• 

11:2 • t . - 7 p. 2,9. 10 . exp- 12000/RT] l 2 j(2n + 1)2
• rc 2

• t. 2,9. 10- 7 . exp-

- 12000/RT}, (12) 

KoTopoe rro3BOJI~eT KOJIIIqecTBeHHO rrporH03HpoBaTb xeMOCTOHKOCTh TI3T B umpo

KOM IIHTepBaJie TeMrreparyp, KOHU:eHrpaU:IIH cepHOH KHCJIOTbi II BpeMeHII. llpii 

BbiBO,JJ:e ypaBHeH~ IICIIOJlb30BaJIR 3MIIHpiiqeCKOe COOTHOIIIeHIIe (k3.pq,CH 2soJ
0 

= 

= M~2504 , r.n:e M H
2
so4 MOJI~pna~ KOHU:eHTpauii~ cepHOH KIICJIOThi B pacrBope. 

J(ecmpyKIJU!l JI3TC/J e eooHblX pacmeopax KOH 

3KcrrepHMeHTaJibHbie ,JJ:aHHbie IIOKa3aJIII, qro B~3KOCTHbiH MOJieKyJI~pHbiH Bee npii 

,JJ:eCTpyKU:IIR B ru:enoqii He MeH~TC~. Ha OCHOBaHIIII 3TOro MO)l(HO C,JJ:eJiaTh BbiBO.ll:, 

qro peaKU:R~ rrpoTeKaeT B TOHKOM peaKUIIOHHOM IIOBepXHOCTHOM CJIOe. 3TO TaK)l(e 
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ITO,IJ,TBep)K,IJ,aeTCH CIIeKTpaMH, ITOJI)"'eHHbiMH B HHrj:JpaKpaCHOll o6JiaCTH, Ha KOTOpbiX 

He 6biJIO o6Hapy)KeHO HHKaKHX H3MeHeHHll ( B CJIOe TOJIW:HHOH < 0,5Jl) B XO,IJ,e ,IJ,eCTpyK

:U:Hll. TaKHM o6pa30M, MO)KHO npHHHTb, 'il'O ,IJ,eCTPYK:U:liH npOHCXO,lJ,HT B TOHKOM 

peaK:U:liOHHOM ITOBepXHOCTHOM CJIOe, pa3Mepbi KOTOpOrO npaKTH'leCKH He H3Me

HHIOTC5l B XO,IJ,e npon:ecca ,IJ,ecrpyKU:HH, T.e. npon:ecc npoTeKaeT B CTa:U:HOHapHOM 

pe)KHMe, KOr,IJ,a KOHU:eHTpa:U:H5I H rpa,IJ,HeHT KOHU:einpa:U:HH ,IJ,lltPtPYH,IJ,HpyiOnrero 

BenrecTBa H peaKU:liOHHOM CJIOe. ITOCTOHHeH BO BpeMeHH. flpH perneHHH ypaBHeHH5l 

( 4) ,ll,JIH cny'laH ocKfot Bbi6epeM CJie,IJ,yiOnrHe rpaHH'lHbie YCJIOBH5l CK = ( c~)n, npll X = 0 
H !, cK = 0, npu X = L H l - L, r,IJ,e c~)n KOHU:eHTpan:HH KaTanu3aTopa Ha noaepx

HOCTH ITOJIHMepHOll ITJieHKII. 3Ta KOHU:eHTpa:U:H5I '!aCTO paBHa KOHU:eHTpa:U:HH KaTaJII1-

3aTopa B pacTBope (L TOJIW:IIHa noaepxaocTHoro peaKU:HOHHoro cnmr). TaK KaK 

B npe,IJ,eJibHOM cnyqae BeJIH'!HHa LMO)KeT 6hiTh paBHa TOJIITIHHe MOHOCJI05l, TO B ,IJ,aH

HOM cnyqae u:enecoo6pa3Hei1 B rpaBII'lHbiX ycJIOBIIHX BMecTo c~ Bhr6pa Tb ( c~)n: 

flpH ITO,IJ,CTBaHOBKe B ypaBHeHHe (3) II HHTerpHpOBaHHH OT 0 JJ;O L nonyqaeM: 

(14) 

r,IJ,e n 'lHCJIO pacnaBIIlHXCH CBH3ell, S ITOBepXHOCTb ITJieHKH. 

Cneu:uaJibHO OTMeTHM, 'iTO ReT Heo6xo,IJ,HMOCTH B ,IJ,aHHOM cnyqae ypa,IJ,HeHMe (3) 
. HHTerpHpoBaTh oT 0 ,IJ,O c~, T.K. npH pacna,IJ,e no 3aKoay cny'iaH (2- 5% CB5l3ei1) 

ITOJIIIMepHhill CJIOH npaKTII'leCKH TepHeT MeXaHH'!eCKYIO npO'lHOCTh H pa3pyrnaeTC5l 

Ha OT,IJ,eJihHhie OCKOJIKH, KOTOpbie MOryT OTCJiaHBaThC5l OT ITOJiliMepHOll ITJieHKll 

H ,IJ,anhrne pacna,IJ,aTbCH B pacTBope. 

Ta6nm.(a I 

3aBHCHMOCTb IIpOH3Be~eHHll 3cjlcjleKTHBHOH KOHCTaHTbl CKOpOCTH H paCTBOpHMOCTH cepHOH KHCTJIO

Tbl B IIJieHKaX fl3T (k3.p.pC~2so4 • 108 DKB/ CM3) OT TeMIIeparypbi II KOHI.(eHrpai.(HM KHCJIOTbl B paCT

sope 

CpeMllll orrrn6Ka rrpH orrpe~enemm k3.p.pcif
4
so

4 
cocrasnHeT ± 10%. 

53 ,0 
60,0 
70,0 

126 

4 
8 

17 

116 

1,7 
3,7 
8,0 

90 

0,3 
0 ,7 
1,6 
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PaCCMOTpHM CJiy'!ai1:, KOr,Lia L/2 J(k3 cpcp/DK) ~ 1, T.e. CKOpOCTh peaKUHH HaMHOro 6oJibUie 

CKOpOCHI ,LIH<lJ<lJy3HH: 

(15) 

06bl.'fHO IIpH ,LieCrpyKUIIH IIOJIHMepHhiX H3D:eJIIIH C IIOBepXHOCTH CKOpOCTh XIIMH'!eCKOK peaKUHH 

3aiiHChJBaeTCJI 

dn jdt = 2k'3cp<!JS(c~)n. (16) 

Pa3n:e.nl!ll nepeMeHHbie rr HHTerprrpyll, nony'!aeM 

(17) 

T.e. rroJJy'!aeM, '!TO k3 cp<!J = k 3cpcp J<DK/k3 <!Jcp) . BeJIH'IHHa J<DK/k3 cp<!J) rro orrpen:eneHHIO <lJpaHKa

KaMeHeuKoro liBJilleTCJI 3<l><PeKTHBHoH: rny5HHOH: npoHHKHOBeHHn peaKunn B cnoH: MaTepnana 
7

• 

KoHCTaHTa CKOpOCTH k3<!J<!J OTHOCHTCJI K HeKOpOTOMY 06'beMy B IJOBepxHOCTHOM peaKUHOHHOM 

CJJOe. 

P aCCMOTpRM, KaK R3MeHlleTCll MaCca IIOJIHMepa, eCJJH RMeer MeCTO TRII pacrran:a, ycraHOBJieHHhiH 

rrpH KRCJJOTHOH: n:ecrpyKURR J13T, T.e. ITpH KaJKD:OM paph!Be ITOJJHMepHOit UeiJR o6pa3yeTCll OD:Ha 

MOJJeKyJJa MOHOMepa -dm/dt = 2k*3<!J<!J . (c~)n. S . (18). Macca noJJRMepHoH: nrreHKR pasHa m = S . 
• X .p , r.ne X-TeKyiUan TOJIJUHHa ITJJeHKR (cpaBHliTeJJbHan C KOOp.!\RHaTOH .!\R<lJ<lJY3RR), (} - ITJIOT

HOCTb IIOJJHMepa. J10,!\CTaBJJllll pa3,!\eJJl!ll rrepeMeHHbJe R HHTeprpHpyll B npen:errax OT 0 D:O t, R OT 

x n:o I. norry'!aeM 

x = l - t. 2k*3<!J<!J(c~)P. (19) 

J1pe,!\CTaBJJJ!eT HHTepeC onpen:eJJRTb BpeMl! ITOJJHOrO pa3JJOJKeHHll ITOJJHMepHOH I1JJeHKH. )J,rrl! 3TOTO 

rrpmmrerpHpyeM 3TO ypasHeHHe B rrpen:enax OT l JJ.O 0 R or 0 n:o r (speMll rronHoro pa3JIOJKeHRll): 

(20) 

Ta6JIHua II 

3<lJ<lJeKTHBHhJe KOHCTaHTbl CKOpOCTH npOL\eCCa rHD:pOJJR3a ITJJeHOK J13T TOJIIUHHOH 191! 
------------- - -----------·--------

8,20 66,2 0,45 

78,0 1,00 22, I 5 66,2 2,00 

88,2 1,74 78,0 3,90 

93,2 3,09 88,2 7,80 

14,35 66,2 0,95 33,55 48,5 0,85 

78.0 2,29 58,0 1,82 

88,2 4,16 66,2 2,82 

93,2 6,16 78,0 7,59 

22,15 53,0 0 ,95 39, I 5 27,4 0,39 

37,4 1,39 
48,5 2,24 
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Tor,!la H3MeHeHHe MaCChi IIOJIHMepa 6y,!leT OIIHCbiBaThCll ypaBeHHeM 

(21) 

3cpcpeKTIIBHa51 KOHCTatiTa CKOpOCTJI MO)l(eT 6biTh Haii:,IJ,eHa ll3 3KCIIepHMeHTaJihHhiX 

,IJ,aHHhiX no ypaBHeHIIIO, noJiylfeHHOMY B pa6oTe1 : 

(22) 

r,IJ,e V o6beM pacTsopa KOH, D240 II <: cooTBeTCTBeHHO onTnlfecKa51 IIJIOTHOCTh 

II MOJlhHhiH K03cpcpiiJJ;HeHT 3KCTJIHKJJ;IIII COJlll TepecpTaJieBOH KIIC.TIOTbi, d TOJl!IIIIHa 

KIOBeThi. B Ta6Jinu;e II npe,IJ,cTaBJieHhi 3HalfeHII51 k,<l><l> rn,IJ,poJIII3a nJieHoK IT3T 

TOJIIJJ;IIHoii: 19fl B pacTBopax KOH npn pa3HhiX TeMnepaTypax. lloJiylfeHH&re KOH

cTaHThi cKopoCTII xoporno onnchiaBIOTC51 ypasHeHIIeM AppeHnyca. 3cpcpeKTHBHa51 

3Heprii51 aKTJIBau;nn (E,<I><I>) pasHa 18 ± 0,5 KKaJijMoJih. Hawn 3KcnepnMeHTaJih

Hhie ,IJ,aHHbie C Y,IJ,OBJieTBOpiiTeJibHOH TOlfHOCThiO oniiCbiBaiOTC51 ypaBHeHHeM 

(23) 

. T,IJ,e kncT IICTIIHHa51 KOHCTaHTa CKOpOCTH npou;ecca TH,Il,pOJIII3a, K KOHCTaHTa paBHO

BeCH51 npou;ecca npncoe,IJ,IIHeHII51 noRa rn,IJ,poKciiJia K 3cpiipHoii: CB513II, b0 m eJio•r

HOCTh, aH
2
o aKTIIBHOCTh BO,IJ,hi. CorJiacHo 3TOMY MexaHII3M rn,IJ,poJIII3a coe,IJ,HHeHnii: 

C 3cpiipHOH CB513hl0 (ll3T) B IJJ;eJIOlfHhiX paCTBOpaX COCTOIIT B 6hiCTpOM paBHOBeCHOM 

npiiCOe,IJ,IIHeHIIII IIOHa TII,Il,pOKCIIJia no Kap60HIIJihHOH rpynne 3cpiipHOll CB513II 

C nocJie,IJ,yiOIJJ;eH Me,IJ,JieHHOH aTaKOH MOJieKyJIOH BO,Il,hi IIOHII30BaHHOH cpopMhi: 

0 
II 

... _C-0-· + OH<-< 

o• -' 
I 

· - C-0- · · + H 20 
I 

OH 

o< - < 
I 

-c-o
l 
OH 

o< - < 
I a + 

·~.c----o. 

o_> .H 

H----e/. 
\ 
H 
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