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ATOMapHUA BOAOpOA - OAHH H3 Ba~HeAwHi ~poMe~yT04HUX nponyKTOB 

paAHOBH3B 6onbWHHCTBB llOBHMepoB. PeaKUHH aTOMapHOrO BOAOPOAB B 

3HB4HT8BbHOA cTeneHH onpenenHIOT xon panHaUHOHHO-XHMH48CKHX 

npeapameHHA a aonoponconepJI(a!llHX MaTpHuax [1]. npencTaaneHHH o 

- cneumpH4ecKHX peaKUHHX aonoponHux paAHKaJIOB H84BBHO 6b1JIH r 

HCllOJ!b30BBHU ABH 06'bHCH8HHH -_CTpyKTypu TpeKOB, 
BblHBJIH8MOA npH 

XHMH48CKOM Tpaane~HH o6Jiy_48HHblX ·THJI(8BUMH HOHBMH nonHMepoB [2]. 

XapaKTepHOA ~oco6eHHOCTbiO Tp8KOB THJI(8JlblX 3BpHJI(8HHblX qacTHU, 

. HanpHMep, B llOJIH3THJ!8HTepe¢~a~aTe, HBJIH8TCH HaJIH'{He cepnUeBHHbl H 

o60JI04KH, pa3JIH'{a!OlllHXCH no caoeMy noaeneHHIO npH XHMH'{eCKOM 

TpaaneHHH. cepnueaHHa TpeKa nonaep~eHa. o4eHb 6ucTpOMY TpaaneHHIO, a 

TO apeMH ,KaK o60JIQ'{Ka, HanpoTHB,. xapaKTepH3yeTCH llOHHJI(8HHOA 
I' - , . . 

TpaBHMOCTbiO,\ '{TO CBH3aHO, aepoHTHO,. C npeHMYlll8CTBeHHblM CWHBaHHeM 

B [2 J 6uno .BblCKa3aHo npennoJIOJI(eHHe, '{TO yKa3aHHYIO 
llOJIHMepa. 

CTpyKTypy TpeKa Jierqe 06'bHCHHTb, 6a3~pyHCb Ha npencTaBJieHHHX 0. 

peaKUHHX panHKaJIOB, pouaiOlll!iXCH B cepnueBHHe TpeKa H AH!pqlYHAHPYIOlllHX 

B. OKpyJI(aiOIUee npocTpaHCTBO, HeJI(eJIH llblTaTbCH ycTaHOBHTb npH'{HHHYIO 

B3aHMOCBH3h M8JI(AY panHaJihHUM pacnpeneJieHHeM norJIOIU8HHOR 403bl B 

TpeKe H pan~aJ!hHOA 3aBH~HMOCTbiO J!OKBJ!hHOA CKOpOCTH TpaBJieHHH . 

• ! .. - ... ----~,.-~·- _.-·-

/ t- n~-... ,., . ~.-... :; ,,,· ·-·"-· ,,.,.; \' cl"•'•<. ·•·'''···•··~;, nl•-t~;• 
. ;'; ""''•·'~''",-'-' ., .. ,,,"l"l',.l'""~ I t" N ,.._-, .•• ~~."""'~ [.,\,.

1
. ,..,_j..l'J;.)Ai<fiC:2<1 ~ 

'I -!,_VII ., .. ,1--•·J. • 
· ~ t;•··~!JJ ;-·:v l'.:::rin ~ ___ .. ..........._ _ _;> 



HacTOHUlaH pa6oTa - npe.ncTaBJIHeT coooi'l nonuTKY npHMOi'l nposepKH 

rHllOTe3bl 0- pOJIH BO.llOPO.llHbiX . pa.llHKaJIOB B !pOpMHpOBaHHH OOJiaCTei'l C 

pa3JIH~HOi'l ~YBCTBHTeJibHOCTb~ K B03.llei'ICTBHD XHMH~eCKHX TpaBHTeJiei'l B 

TpeKaX TSIEeJibiX 3apSIEeHHbiX ~aCTHU B llOJIHMepax. B 3KcnepHMeHTaX 

HCllOJib30BaJIH Te Ee llOJIHMepbl, KOTOpble ObiJIH paCCMOTpeHbl B [2): 'noJIH

MepHble .lleTeKTOpbl, npe.nBapHTeJibHO OOJiy~eHHble BbiCOK03HepreTH~eCKHMH . 
;J 

TSIXeJIUMH HOHaMH, llO.llBepraJIHCb OOpaOOTKe aTOMapHbiM BO.llOpO.llOM, llOCJie 

~ero KOHTpOJIHpOBaJIHCb H3M~HeHHSI, llpOH30We.llWHe KaK C TpeKaMH 1 TaK H C 

caMHM nonHMepoM. 

~ETOnMKA 3KCllEPMMEHTA 

MCllOJ!b30BaJIH llOJIHMepHble llJieHKH CJie.llyDUlHX THllOB: 

1) JiBYXOC~OOpHeHTHp~kaHHa~ llOJIH3TH~eHTepe!pTaJiaTHaSI nJieHKa MapKH K3 

(rOCT 24234-8~) TOJ!UlHHOi'l 10 MKM; 

2) llBYXOCHOOpHeHTHpOBaHHaH noiJHKapOOHaTHaSI nJieHKa "Makrofol KG" 

TOJIUlHHOi'l 8 MKM, BblllYCKaeMaSI !pHpMOH "Bayer" (<l>PrJ; 
- • ' I • 

3) .nsyxoriHoopHeHTH~oiaH~aH nonHnpdnHJieHoBaH nneHKa "Torayfan T2~00" 
• '· ' :_:· ::I); • .. - . . ~ 

TOJ!UlHHOi'l 10 MKM npOH3BO.llCTBa !pHpMbl "Toray" (RllOHHH). 

o'opa3U~ llOJIHMepHb!X nJieHOK -~6ny~aJIH B BaKyyMe ycKOpeHHbiMH 

HOHaMH KCeHOHa. Y2JIOBH~:~6Jiy~eHHH llO.llpOOHO OllHCaHbi'B (3). 3HeprHH 

HOHOB KCeHOHa COCTaBJISIJia OKOJIO 125 M3B. ciony~eHHUe' HOildMH nJIEHIKH 

no.nsepranH · o6pa6oTKe aToM'aiJHbiM Bo.nopo.lioM. noToK aToMapHoro · Bo.nopo.na 

C03JlaBaJICH B . 'oeDne_K,TpO.llHOM BbiCOKO~aCTOTHOM pa3pH.ne (3o MruJ 

llHCCOUHaTopa. ~a3pH.ll~~H npoMeEyTOK COCTOHJI~ H3 llBYX KOaKCHaJibHbiX 

KBapueBux Tpy6oK; Mexily · KOTOpbiMH nponycKaJI·a'ci, oxnax.naDmaH BOlla. 

HanpHlKeHHe BbiCOKOi'l ~acToni · no.naBaJIOCb. Ha 'KOHTYPHYD Me.niiyD · Clllipanb, 

HaBHTYD Ha' BHeWHIOD 'Tpy6K-Y~ iiaBneiJHe B pa3pH.ziHOH Tpy6Ke; 

3aKaH~iiBaJOuiei'lcH UHJIIi,H.llpli~ecKHM COllJIOM; no.n.iieplK!iBaJIOCb B npe.nenax OT 

0. 1 .llO TOpp CHCTeMoi'l 'fianycKa Ta3a.:· :• 'ATOMapHbli'l BO.llOPO.ll 

TpaHcnopnipona.ricH .r:~o 30HbJ peaK-Umi c 'non-HMepnoh ime.iiKol! no· Tc<!lJio-· · 

IIOBOI! Tpy6Ke c· BIIYTPeiiiiHM .QIIaMeTPOM 8 MM II .QJI~IIOii 800 MM. BIIYTPII 
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Tpy6KH 6uilli y cTanoBJieHbl .nBe Te!pJIOHOBble nonyneperopo.llKH, ~TO 

ll03BOJIHJIO llOJIHOCTbiO li30eJKaTb B03.llei'ICTBH-H yJibTparp!ioJieTosoro· 

H3Jiy~eHHSI OT B4-pa3pH.na _ Ha llOJIHMep. nnH. yMeHbWeHHSI peKOMOHHaUHH 

aTOMapHoro BO.llOpO.lla Ha llOBepXHOCTSIX CT~HKH pa3pSI.llHOi'l ~OJIObl H 

Te!pJIOHOBOA Tpy6KH ObiJIH o6pa6oTaHbl nnaBHKOBoi'l 'K~CJIOTOA. CyMMapHbli'l 

llOTOK aTOMapHoro BO.llOpO.lla, nona.naiOmero Ha .o6pa3eU, H3MepHJIH 

KaJIOpHMeTpH~eCKHM MeTO.llOM no KOJIH_~eCTBY EHllKOrO reJIHSI, HCnapSIJOUlerocSI 

.B pe3yJibTaTe peKOMOHHaUHH aTOMOB [4). 06pa60TKY llOJIHMepoB aTOMapHbiM 

BO.llOpO.llOM npOBO.llHJ!H npH KOMHaTHOH TeMnepaType. 

06pa3Ubl T·paBHJIH B paCTBOpax COOTBeTCTBYIOUlHX pear~HTOB (2) H 

H3MepHJIH napaMeTpbl, xapaKTepli3YDUllie npouecc TpaBJieHHSI_ TpeKOB H 

COOCTBeHHO llOJIHMepa. llpli llOMOUlH ., KOH.llYKTOMeTpHl{eCKOi'l MeTO.llHKH 

onpeJleJIHJIH CKOpOCTb TpaBJieHHSI BllOJ!b TpeKOB ( 5). B CKaHHpyDUleM -

3JieKTpOHHOM' MHKpOCKone (JSM...;84-0, JEOL, · RllOHHH) HaOJIIOJlaJIH li 

!pOTOrpa!p!ipOBaJIH o6pa6oTaHHYIO aTOMapHbiM BO.llOpO.llOM llOBepXHOCTb 

noJIMMepHoro .neTeKTopa nocne TpaBJieHHH. nnH KOHTpOJIH rpoTorpa!plipOBaJIH 

oopaT~YIO CTOpOHY o6pa3Ua, 

aToMapHbiM BOllOpO.llOM. 

a TaKxe o6pairi~. He. o6pa6o'i'aHHble 

PE3YJibTATbl M oscYJKnEimE 

XHMii~eCKOe B3aliMOHei'ICTBiie· aTOMOB- B~.llOfJOJlli C opraHH~eCKHMH coe-
. - . 

llliHeHHSIMH MOlKHO OllliCaTb CJie.llyiOIUHMH OCHOBHbiMH peaKUHSI~H (1): 

M + .H ___ ,_ R 

RX + H ---:> R + HX 

R + H ---,.. RH 

R + H --->-'c=cf . + H 
/ ' - 2 

R + R _._:...>- R-R 
__ , / 

R + R ---> C=C 
/ .... 

H + H .;..;._,. H 
. 2 

+RH 

3JleCb M 1i RX . MOJieKyJibl 

:. 

HeHaCbiUleHHbiX H HaCbiUleHHbiX 

( 1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

coe,nMHeHiii'l 

COOTBe.TCTBeimo. lloc.iJe.noBaTeJibHOCTb peaKUiii'l ( 2) :H ( 5) .llOJIEHa npHBO:-
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,lli!Tb K CUJI!BaHIIIO llOJJI!Mepa,_ YXY.llUJeHI!IO ero paCTBOp!!MOCTH II llOBNUJeHI!IO 

ycTOfitJIIBOCTH _K XIIMI!tJeCKOMY. TpaBJJeHIIIO. PeaKUIIH (:t_l B03MOliCHa B TpeKaX 

HOH113HpyiOUlii_X . tJaCTIIU, r.ne cpe.n11 npo.nyKTOB. pa.lli!OJJI!3a 06NtJHO 

npi!CYTCTBYIOT HeHaCNUleHHNe COe.llHHeHHH. B 3aBHCIIMOCTH OT COOTHOUJeHI!H 

KOHCTaHT . CKOpOCTefi peaKUIIfi ( 1 7) B. pa3JJII'IHNX llOJJI!MepaX MOf"YT 

Ha6JJIO,llaTbCH Te !!Jill HHNe. 113MeHeHHH. TpaBHMOCTII KaK HCXO.llHOfi MaTpHUN, 

TaK II TpeKOB . THl!CeJJNX tJaCTHU. .PaCCMOTp!fM 3tpqJeKTN B03.llefiCTBHH 

aTOMapHO~O BO.llOpO.lla, 06Hap!l!CeHHNe ~pH XHMHtJeCKOM TpaBJJeHI!H BN6paH

H010 HaMil . Ha6opa HOJII!MepHNX .lleTeKTOpos. · 

DORW9TWREHTEPE~TA~AT. perHCTp!!pyeMNe, 113MeHeHHH B o6pa3uax 

UOJII!Mepa npOHCXO.llHT, HatJI!HaH c' -lpJJIOeHCa. aTOMapHOf"O. BO.llopo.na OKOJJO 

10
18 

CM -;~. C pOCTOM lJlJJ~eHCa !l~.llaeT cpe,llHHH, CKOpOCTb ,TpaBJJeH_II,H B.llOJJb 

TpeKOB. TaK, npH yBeJJI!tJeHHIItpJJIOeHca OT 10
18 

.!10 to 19 .cM~~-.BpeMH; 

Heo6XO.llHMOe .llJIH np()!IIIKHOBeHHH paCTBOpa TpaBI!TeJJH no,. TpeKy:, Ha BCIO_ 

TOJJUliiHY U_JJeHKH, yse,nH'II!BaeTCH. C , 0, 7 .!10; 2 , MIIHyT •. · llHaMeTp. OTBepCTHll, 

noJiytJaeMNX B pe3yJJbTaTe TpaBJJeHIIH TpeKOB, yMeHbUJaeTCH .. no.: Mepe 

yBeJIH_4eHHH KOJIH'I~CTBa,_na.naiOUlHX Ha .noBepXHOCTb. aTOMOB BO.llOpO,lla ( CM. 

lpOTO Ha p!!C .. 1). 3TO CBII.lleTeJ!bCTByeT 0 TOM, 4TO pa,lll!aJJbHaH CKOpOCTb, 

TpaBJieHIIH TpeKOB B npHnOBepXHOCTHOM CJIOe 03T~ CHI!l!CaeTCH, 4TO 

o6yCJIOBJieHO MO.llHlpiiU!!pOBaHI!eM )CUII!BaHI!eM) caM oro noJJHMepa. .TOJJUli!Ha 

MO.llii¢11UHpOBallHf>1q, CJIOH yseJI114.11BaeTCH C. · pOCTOM. tpJJIOeHCa : aTOMOB 

-2 BO,!IOpo.na. Dpll 04eHb . 60JJbUIIIX . tpJJ_IOeHc.ax . ( > 3. 10 20 
CM ). nOJJI!MepHaH 

nJieHKa MO.lllltplltll!pyeTCH Ha BCIO rny6HHY, B pe3yJJbTaTe . tJero. TpeKI! 

nOJIHOCTbiO yTpa4HBaiOT TpaBHMOCTb: nocne ~IIMII4eCKOll o6pa60TKH 

OTBepCTHH He 06HapyliCHBaeTCH HI! Ha· tppOHTaJibHOfi, HI! Ha o6paTHOll 

nosepxHoCTI!. Heo6XO.!IHMO OTMeTI!Tb _HepaBH()MepHOCTb: B03,llefiCTBHH 

aTOMapHoro BO.llOpO.lla Ha pa3HNe yqacTKII nosepXHOCTH 03T~~nJJeHKII .. Ha 

PIIC. 1Jl XOpOUIO BII,!IHO, 4TO . tJaCTb TpeKOB noJIHOCTbiO / "3aJJe41!JiaCb", 

.!Ipyran liCe 4aCTb TpeKOB npOHBHJiaCb npH TpaBJieHI!H. Cpe.llfiHH .llllaMeTp 

BXO.llHI>IX OTBepCTHH npoHBJJeHHI>IX. TpeKOB COCTaBJIHeT 0,085 
I . 
MKM, 'ITO 

. cymecTBeHHO MeHbUJe, 4_eM Ha o6paTHOll cTopoHe 3"1_"oro. liCe o6pa3ua ( o, i 6 

MKM II, I; a KOJTP·O~biiOM o6pa3Ue. ( 0 
1 

19 MKM) • 
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PIIC. 1. 3JieKTpOHH!1e. MIIKpO!JlOT01patpllll noBepXHOCTII 

llOJJII3TIIJieHTepetpTaJiaTHOll nneHKII, o6Jiy4eHHOll IIOHaMI! KCeHoHa, 

o6pa6()Ta~HOH_ aTOMapH!1M BO.llOpO.llOM II npoTpaBJie~HOll B 1 N NaOH np11 76° 
B Te'leHIIe 20 Mll~yT: 

a,6 - JII!UeBaH II o6paTHaH, ~OOTBeTCTB~IliiO, CT0p011!1 KOHTpOJibHOro 

o6pa3ua, He o6pa6oTa!IHoro aToMapH!1M nonoponoM; 

B, 1 - JII!UeBaH II o6paT!IaH, COOTBeTCTBeHHO, CTOpOHN o6pa3Ua, 

o6pa6oTaHHO("O aTOMapH!1M BOJlOpOJlOM (tpJIKJeHC. 1,1.10
19 

CM-
2 i; 

Jl, e - JIHUeBaH 

,o6pa6oTanuoro 

II o6paTHaH, COOTBeTCTBeliHO '· 

aTOMapH!1M BO.llOpOJlOM (!J!moeuc 

CTOpOHI>I 

9,5.10
19

· 

o6pa3ua, 

-2 
CM ). 

YBeJJII'IeHIIe ua acex MHKpcirpoToi·pa¢11HK cooTIJeTcTayeT MacmTa6uoi1 4epTe 

Ha t!lOTO 1 e . 
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fny6HHa npOHHKHOBeHHH aTOMOB BO.llOpO.lla ( HnH , pa.llHKanbHbiX 

npDliYKTOB B3aHMO.lleHCTBHH aTOMapHoro BO.llOpO.lla C MaKpOMonexynaMH), 

cy.llH no HaWHM pe3ynhTaTaM, npH 6onbWHX UOTOKaX aTOMOB H cpaBHHMa C 

TOn~HH~H o6pa3Ua (JO MKM), qT0-3HaqHTenbHO 6onbWe, qeM npHBe.lleHHble 

paHee B (1) OUeHKH 3TOH BenHqHHbl. · O.llHaKO npH ManNx ¢n~eHcax 

MOl1H¢HUHpyeTCH nHWb npHUOBepXHOCTHbiH cnoR. TaKHM o6pa30M, cpe.llHHH 

.llnHHa l1H¢¢Y3HH aTOMapHoro.. BO:!!?PO.lla liD B3aHMO.lleHCTBHH c 

MaKpOMOneKynaMH fi3T~ COCTaBnH~T; UO-BH.llHMOMy, MeHee 1 MKM. 

fiORHKAPEOHAT .. BnHHHHe Ha UOBe.lleHHe nonHKap6oHaTHbiX nneHOK npH 

TpaBneHHH , npOHBnHeTCH npHMepHO UpH. TaKHX liCe !pn~eHCaX aTOMapHOrO 

BOliOPO.lla, qTo H B. cnyqae fi3T~. 803.lleHCTBHe aTOMapHoro BO.llOPO.lla Ha 

npHUOBepXHOCTHbiH cnoa . nonHKap6oHaTa npHBC,JllHT, Bo-nepshlx, K 

3aneqHBaHH~ TpeKOB H; -BO-BTOpbiX, K ¢opMHpOBaHH~ MHKpoo6nacTeH KaK C 

UOHHlKeHHOH1 TaK H C UOBbiWeHHOH rH.llpOnHTHqecKOH .ycToRqHBOCTb~. B 

pe3ynhTaTe nocne TpasneHHH B menoqHOM pacTBope o6pa6o~a~HaH· 

aTOMapHbiM BO.llOpO.llOM UOBepXHOCTb npHo6peTaeT xapaKTepHbiH penb'e¢ (CM. 

pHC. 2a). fipH !pn~eHce aTOMOB BO.llOpO.lla 1.102° CM- 2 TpeKH B 

npHUOBepXHOCTHOM cnoe· nonHoc~h~ yTpaqHBa~T cnoc.o6HocTh K 

H36HpaTenbHOMY TpaBneHH~. fipOBO.llH llOCTaToqHo .llnHTenbHOe TpasneHHe, 

MOlKHO UORHOCTb~· HnH ~aCTH'-iHO 'pa3pyWHTb MOllHC!JHU.HpOBaHHbiH cnoR: 3TO 

Hnn~cTpHpyeTcH 3neKTpOHHoR · · MMKpo(jJ~·Tarpaqmeii Ha . 'p'Hc. 2a.· npouecc 

TpasnemiH H3o6pal!CeHHoro. J.ia pHc. 2a o6pa3ua 6Nn ocTaHosneH :~· MOMeHT •. 

KOr.lla MO.llH¢HUH.poBaHHNR cnoa. Haqan pa3pywaThCH, o6Hal!Ca~ ·~axo.itHmHeCH 

B rny6HHe nneHKH np'oTpasne'HHNe KaHanbl TpeK'os. fipH ¢n~eHce aTOMOB · 

BO.llOpO.lla 1.10
2° CM-

2 
TOnmHHa. ~O.llHqlHUHpOBaHHOro cnoH COCTaBnHeT 

He 6onee 0, 5 MKM. Cne.llOBaTenbHO, .· B no~HKap6oHaTe cpe.llHHH liRHHa · 

l1H!Jl¢Y3HH . H pa.llHKanoB llO XHMHqecxoro B3aHMO.lleHCTBHH C UORHMepoM 

cymeCTBeHHO MeHbWe, qeM B fi3T~. 

nonHnPonHnEH. noBe.lleHHe 3Toro nonHMepa npH o6pa6oTKe aToMapHhiM 

BO.llOpO.llOM cymecTBeHHO OTnHqaeTCH OT UOBe.lleHHH fi3T~ H fiK. 8 

6 

~ 
ll 

·~ 

6 

Plic. 2: 3neKTpoHHhle MHKpo¢oTorpa!JlHH · JiiiuesoH o6paTHO}t( 6) 

CTOpOH UORHKap6oHaTHOH nneHKH, :. o6nyq~H-HOH HOHaMH KCeHOHa ( nnoTHOCTb 

' '6 -2' ·: . 
TpeKOB 1,5.10 CM J; o6pa6oTaHHOH aTOMapHbiM BO.llOpO.llOM (!pn~eHC 

20. ' -2 ' ' .·. . " 
1. 10 . CM ) H UO.llBeprHyTOH. XHMHqecKOMY TpasneHH~ . B 6 N NaOH npH 

41° B ;~eqeHMe 80 MHHyT. SenOR CTpenKOH OT~eqeH O~HH H3 TpeKOB 

RHUeBOH .. CTOpOHe 06pa3Ua~ 

.7 
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HHTepBaJie !JlJIIOeHCOB TenJIOBUX aTOMOB BOllOpO.lla OT 5.10
18 

.110 2. 1020 

CM- 2 He 6UJIO o6HapylKeHO H3MeHeHHH CKOpOCTH· TpBBJieHHH. llOJIHMepa, 

npeBUWaiODlero cnyqafiHYIO norpeWHOCTb H3MepeHHH (OKOJIO 
+ 

5 7.) • 

06pa60TKa flfl aTOMapHllM BO.llOpO.llOM He npHBO.llHT K o6pa30BBHHIO 

reJib-!JlpaKUHH (npoaepHJIH paCTBOpHMOCTb nn B M-KCHJIOJie),. B TO JKe 

apeMH Ha6JIIO.lla8TCH 3BM8THOe CHHlK8HHe.cKOpOCTH TpaBJI8HHH B.llOJ!b TpeKOB 

~ 
THJKeJINX HOHOB. CKa3aHHOe HJIJIIOCTpHpyeTCH 3JieKTpOHHllMH MHKpO!JlOTO-

rpa!JlHHMH Ha:pHC.3. OTqeTJIKBO BH.llHO, qTo B KOHTpOJibHOM o6pa3U8 (!IJOTO 

36) npciTpaBJieHHNe TpeKH npe.llCTBBJIHIOT C060fl CKB03Hue nopu c 

xoH!JlHrypauHefl "necoqHNe qacu", · T. e. !JlHrypa TpaaneHHH · cocTaaneHa H3 

.llBYX yceqeHHNX KOHYCOB. <llHrypa TpaBJieHHH HeCKOJ!bKO BCHMMeTpH'lHB, 

"3TO o6yCJIOBJI8HO He60JibWHM H3MeHeHH8M nn3 B.llORb TpeKa H CBH3aHHNM C 

3THM yMeHbWeHH8M CKOpOCTH TpaBR8HHH B.llOJ!b nyTH .THlK8JIOfl HOHH3Hpy10Dl8fl 

qacTHUN. HCllOJ!b3YH H3BeCTHNe COOTHOWeHHH, OOHCUBBIODlH8 KOH!JlHrypaUHIO 

npqTpaBJI8HHUX TpeKOB (6), nerKO onpe.lleJIHTb, qTO OTHOWeHHe cpe.llHeA 

CKOpOCTH npoHHKHOBeHHH TpaBHTeJIH no cep.llU8BHHe TpeKa K CKOpOCTH 

TpaaneHHH HCXO.llHOro llOJIHMepa COCTBBJIH8T 8,5. B o6pa3ue. 

o6pa60TBHHOM BTOMapHNM _ BO.llOpO.llOM ( PHC, 3a ) , . npOH30WJIO. yMeHbW8HHe 

CKOpOCTH TpaBJI8HHH Tp8KOB, B pe~yJibTBTe qero !JlHrypN Tp~BJ!eHHH 

npe.llCTBBJIHIOT C060A BCTpeqHQ HanpaaneHHNe OT npoTHBOllOJ!OlKH!lX 

llOBepXHOCTefl nneHKH_ KOHYCN, KOTOpNe npH TeX JKe ycJIOBHHX TpBBJ!eHHH 

He ycneJIH npeapaTHTbCH B CKB03HN8 KBHBJI!l. TaK. ,lKe, KBK H B 
'' ' . . ''•·' 

KOHTpOJibHOM o6pa3'fe_, .. CKOpOCTb . TpaBJI~HH'~" B.llOJ!b Jp,eK,a na.11aeT. C 

yMeHbWeHHeM nn3. acne.llCTBHe qero .llJI~HN xoHycoa.. npo~paaneHHUX c 

O.llHOA H .llpyroA CTOpOH!l. nne.H~H.' pa3JIHqHN •. OTHOWeHHe cpe.llHeA . CKOpOCTH 

TpaBJieHHH 

COCTBBHJIO 

Tpexa _K_,. cxopocTH TpaaneHHH_ HenoapeJK.lleHHoro nonHMepa 

6,2 H 3,5 .llJIH'.!JlHryp TpBBJI8HH~, o6pa30BBBWHXCH npH 

TpBBJ!eHHH Tpexoa· C O.llHOfl H C npOTHBOllOJIOlKHOA CTOpOH nn -nJieHKH • 

CoxpameHHe CKOpOCTH TpaBJI8HHH TpeKOB npOH30WJIO paBHOMepHO no BCeA 

TOJ!DlHHe llJI8HKH. lleTBJ!bHOe 3JICKTPOIIIIO-MIIKPOCKOOHqcCKOC HCCJI8.llOBBHHe 

/fln-o6pa3UOB, o6pa60TBHHNX ·aTOMapH!lM BO.llOpO.llOM, OOKa3aJIO OTCYTCTBHe 

H 

a 

6 

'PHC ;:·; ,. 3. 3JieKTpOH.H!le · MHKpO!JlOTOrpa!JlHH nonepeqiJNX CKOJIOB 

nonHnponiineHOBOA nneHKH, o6nyqeiJHOA HOHa~H KCeHOHa . ~ m;ilaeprHYTOA 

XHMHqecKOMY TpaBJieHHIO CMe.CbiO cepHoA H. XpOMOBOfl KHCJI.OT B. OJlHHBKOBNX 

YCJIOBHHX: a - o6pa3eU · nepe.11 TpaaneuHeM· o6pa6oTau aToMapH!lM 

BOl!OpOJlOM ( !Jlmoeuc 2. 1 o
20 eM -2 1 ; 6 - ueo6pa66TaHIIhiA o6pa3eiL 

9 



npHnOBepXHOCTHOro CJ!Oll, OTJIH'laJOmerocll no CKOpOCTH TpaBJ!eHHll 

noJIHMepa OT rJiy6HHH!lX o6nacTeA. nony'leHH!le pe3yJibTaT!l MOlKHO 

o6nliCHHTb, npennoJIOJKHB, 'ITO aToMapHuA sonopon HJIH panHKaJibH!le 

ueHTpll, 06pa3yJOU1HeCll npH B3aHMOneACTBHH aTOMOB H C MaKpOMOJ!eKyJiaMH 

nn. cnoco6Hil JierKO MHrpHpOBaTb Ha 60J!blUHe paCCTOliHHll. BcnencTBHe 

3TOrO H3MeHeHHe TpaBHMOCTH Ha6JIJOnaeTCll Ha BCeX y'laCTKaX TpeKOB, a 

He TOJJbKO B cnoe, npHJieraJOureM K nos~'pxHocTH, Ha KOTopyiO nanan noToK 

aToMapHoro sonopona. H3MeHeHHe CKOpOCTH XHMH'leCKOrO TpaBJieHHll 

TpeKOB_ B nn, CKOpee scero, o6yCJIOBJ!eHO peaKUHefl rHnpHpOBaHHll KpaTH!lX 

CBll3eA, o6pa30BaBIUHXCll B MeCTaX npOXOJKneHHli.HOHH3HpyiOU1HX 'laCTHU, H, 

cnenosaTeJibHO, 'laCTH'lHilM BOCCTaHOBJ!eHHeM HcxonHoA cTpyKTypu 

noJIHMepa. llpyroA sepol!THUA npouecc, npHson~.urHA K "3aJie'lHBaHHIO" 

TpeKOB, - 3TO uenO'lKa peaKUHA (1), "(5) H .(6). OCTaeTcll· HenoHliTH!lM 

ilOJ!HOe OTCYTCTBHe perHCTpHpyeMilX H3MeHeHHA B CKOpOCTH TpaBJieHHll 

ilOJ!HMepHOA MaTpHUil nn, KOTOplle noJIJKHil 6UJ!H 61l npOH30llTH . B 

pe3yJ!bTaTe CIUHBaHHll ilOJ!HMepa 3a C'leT peai_<UHA (2) H (5) .; B03MOllCHO, 

panHKaJ!Il rH6HyT B OCHOBHOM B peaKUHliX, KOHKypHpyiOU1HX C ( 5). B 

nonOJIHeHHe K BlliUeyKa3aHH!lM, 3TO MoryT 61lTb peaKUiiH aKUenTHpOBaHHll 

aHTHOKCHnaHTaMH·qJeHOJ!bHOrO THna, KOTOphle npHCYTCTBYIOT B nn nJieHKaX, 

BllnycKaeMhiX npOMillUJ!eHHOCTblO. 

CyMMHpyll noJiy'leHHhle pe3yJibTaThl, .MOllCHO 3aKJ!IO'lHTb, 'ITO 3<P<JleKTil, 

Ha6monaeMue npH o6pa6oTKe ilOJ!HMepHhiX neTeKTOpOB 'aTOMapHilM 

sonoponoM •.. B o6meM cor nacyJOTCH c npennoJJoJKeHHeM o.: ponH Cii-TOMap"uoro 

Bonopona·B <flOpMHpOBaHHH TpaBHMOro TpeKa THJKeJioro HOHa. B CaMOM neJJe,. 

CaMbiA B~paJKeHH!lA 3qJ<fleKT_ CHHl!CeHHH. CKOpOCTH TpaBJJeHHH MaTpHUil Mil· 

06HapyJr:HJ!H B n3T<l>, 'T. e.. B nom!Mepe, nnH KOToporo HaH6onee 

XapaKTepHO CIUHBaHHe Ha. 60JJblUHX paCCTOHHHHX OT . OCH TpeKa (2). BO 

Bcex cJJy'lallx ua6nJOnaeTcll BJJHliHHe o6pa6oTKH aToMapHuM sonoponoM Ha 

COCTOliHHe CepnueBHH!l Tp~Ka. 3TO y_Ka31lBaeT Ha BaJr:HOCTb y'leTa 

o6paTH!lX peaKUHA panJfKaJIOB npH paCCMOTpeHHH npouecca o6pa30BaHHll 

H3"6HpaTeJ!bHO TpaBHMOA .CepnueBHH!l TpeKa B nOJ!HMepaX. no MHeHHIO 

10 

aBTopoB, paccMoTpeHHe KOHKYPHPYJOU1HX peaKUHA panHKaJIOB, B TOM 'lHCJie 

I 
sonoponuux panHKaJioB, n03BOJ!HT 06bliCHHTb~ HanpHMep, 3<P<JleKT BJ!HHHHll 

TeMnepaTypu perHCTpaUHH Ha 'lYBCTBHTeJ!bHOCTb ilOJ!HMepH!lX TpeKOB!lX 

neTeKTOpOB (7), KOTOphiA no CHX nap He ilOJIY'lHJ! 'leTKOA HHTepnpeTaUHH. 
. I . . 

B naHHOA pa6oTe· Mil paCCMOTpeJJH J!HIUb 6pyTT0-3<P<JleKTil, Ha OCHOBe 

KOTOp!lX HeJib3ll cynHTb 0 KOHKpeTH!lX XHMH'leCKHX MeXaHH3MaX 

MonHqJHUHpOBaHHll CBOACTB. KaJKnoro noJIHMepHoro neTeKTopa. l!Jill 

BllliCHeHHll 3TH X sonpocoB ueo6xonHi.to HCilOJ!b30BaTb MeTonu, 

perHCTpHpyiOurHe npoMel!CyTO'lH!le H KOHe'lH!le nponyKT!l panHKaJibHilX peaKUHA. 

TeM ue Meilee, rwny'leHHue pe3yJibTaTu nonTsepl!CnaJOT ·aaJKHOCTb 

y'leTa · npouecca reuepaUHH H nH<Jl<PY3HH pallHKaJioB npH paccMoTpeHHH 

CTPYKTypll· pal!HauHouuoro nospeJKlleHHll B OKpeCTHOCTH TpaeKTOpHH 

TliJKeJioro HOHa B ·noJIHMepe. no-BHllHMOMy, llH<fl<JlY3HOHHall MOneJib, 

npHMeHlleMall llJill onucaHHll cTpy KTypu · TpeKa B · lKHllKOCTliX [8]. · MOl!CeT 

6b!Tb noJie3Ha H npH paccMo'TpeHHH npouecca qJopMHposaHHll naTeHTHoro 

tA 

TpeKa B ilOJ!HMepHOM lleTeKTope. 

,1, 

u· 
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