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ИМПУЛЬСНЫЙ РАДИОЛИЗ И ЕГО ПРИМЕНЕНИЕ
Научное сообщение

доктора химических наук

А. К. ПИКАЕВА

Первоначально исследования в области импульсного радиолиза про​водились путем измерения конечных, стабильных продуктов радиолити-ческих превращений. В 1960 г. оптическими методами впервые была про​ведена регистрация короткоживущих свободных радикалов в некоторых органических жидкостях, подвергнутых воздействию электронного им​пульса длительностью порядка микросекунд. В последующие 15 лет по​добные исследования получили интенсивное развитие, и сейчас под им​пульсным радиолизом понимают ту его часть, которая связана с измере​ниями короткоживущих частиц (свободных радикалов, электронов, ионов, возбужденных молекул) в системах, облученных с помощью быстродей​ствующих установок.

Импульсный радиолиз применяется главным образом в радиационной химии — науке, изучающей химические и физико-химические превраще​ния веществ под действием излучений высокой энергии ("f-лучей, быстрых электронов, нейтронов, протонов и т. д.). Это обусловлено тем, что дан​ный метод позволяет непосредственно идентифицировать первичные про​дукты радиолитических превращений и исследовать их свойства. Полу​чаемая при этом информация в значительной степени способствует раз​витию теоретических основ радиационной химии и в ряде случаев дает возможность предсказывать вероятные направления радиационно-хими-ческих процессов в различных системах, включая используемые на прак​тике. Вместе с тем метод имеет важное значение и для общей химии, так как с его помощью можно изучать кинетику быстрых и сверхбыстрых реакций, свойства короткоживущих промежуточных продуктов многих химических процессов и т. д. В самом деле, действием импульса электро​нов удается разорвать любую связь в любой молекуле, т. е. получать сво​бодные радикалы и другие короткоживущие частицы практически в не​ограниченном ассортименте. К тому же эти частицы характеризуются высокой химической активностью и могут быть применены для осущест​вления разнообразных уникальных синтезов.

Возьмем в качестве примера воду. При действии па нее излучения возникают гидратированные электроны (e~aq) и радикалы ОН. Гидрати-рованпый  электрон — эффективный восстановитель,  более  сильный,  чем
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[image: image1.jpg]ll'l'f])liipl.lblrl BOJAOPOA, 3HAMNUT, €TI0 MOKHO HCHOABIOBATL JUIA HPOBEACHNA pasd-
SnuukX peakiuii poceranosiensn. Pagnkan OH ne camuiii artnsnsii okmean-
Teab, (PTOP AKTHBHEE, OJNAKO NOCACJHME pearnpyer ¢ Bojloil, oGpasys ne-
PERHCH BOJAOPOAA, KOTOPAA HACTO UPOABAACT BOCCTAHOBMTEABHLIE CROHCTBA.
Caepopateanno, pagusas OH — yongusiii w8 10 e Bpems yjo0ubiil pearent
JUA OCYIIECTBACHIA ORMCANTEILHBIX ])Pﬂlﬂlﬂﬁ B BOJIHBIX pacTBOpax.

B nocaequwe rogei s aaGoparopum papmanuonnoit xmmmu HMucrnryra
(uanaeckoii xmymy AH CCCP meToj #Muyancuoro pajmoinsa mupoxo 1npu-
MOHACTCH HE TOABKO jUIA BHACHEHIA MOXAHHIMA  Paj(HaIHONHO-XIMHUECKHX
NPOHECEOB, HO 1 UTA PETeHIs PAGTNIHLIX odmexmumnaeckux npobaes. B neeae-
JIOBAMHAX HCHOAB3YIOTCH MMIYILCH DACKTPOHOB ¢ aneprueit ~3 Mog u -
TEABHOCTHE) 2.3 MECER, TeHepupyeMbie SHERIBIM CRTPOHHBIM YCROPHTEIEM
V-12. Roporgomupyuie actuisl B obAyUeHHHIX CHCTEMAX PErucTpHpYIOTesS
€ DOMOILIO (N»lCTpID,'l C'I’ll)'lﬂllll.‘ﬁ l‘lleRTanlHl'l'()llBT])“‘ICtl(ﬂﬁ VYCTAaHOBEN,
croncrpynposannoi 11 $I. Taasysoswiy. Hapamerpsr ee takosu: pemennie
paspemense — HOpAJIKa JeCHATHIN 00t MHEPOCERY HIbl, SYBCTBUTEILHOCTD 1O
OUTHYECKOTT IAOTHOCTI — HECKOALKO THICAHMNBIX JI0€i eMIIIBL, CHeRTPA -
Huil manazon — ot 230240 10 1600 wy.

MeTooyM NMHYILCIHOTO PANOIN3A HAMIE HCCACOBANBL COMBBATHPOBATNEIC
adenTporst (e7,) B page ODAVUEHHBIX CHCTEM; MOHKL AHOMAJALHON BaJCHT-
noetd w Boammx pactsopax — Hg(1), Eu(Il), Sm(Il), Yh(II), Am(II),
Pr(IVy, Tbh(IV), Am(1V) u ap.; seoprapndeckue CBOGOANKE PaiKaibl
# soansx pacropax — Cl., NO,, (CNS)~.. €O, SO~ u jap.; opranmieckue
CrOODAIBIE PAMITKATLL B BOANLIX PACTBOPAX — CBOGOMHBIC PAJIKATB N3 0-HOM-
upnypara mop.— n apomarmueckne rapbamnonst tina CH.CH.~ » rerpa-
riapoypane.

CaolicTna coAbEATUPOGAHNIT JAEKTPONOE NAYICHE! B OBAYICHIBIX CIHPTAX,
KOHUENTPHPOBANHBIX PACTHOPANX MEAOUCH, HOIHO-CHHPTOBEIX CMCCAX, PacIiIa-
BAX TEA0UHOTAAOHAHBIX coeunennii. IIpn atom ocnospoe summanwe Obiio
COCPEAOTONEHO WA BRIMCHEHNI Xaparrepa WINAHA NPHPOARL PACTBOPHTEN
U PEARIMOBHYI CHOCOBHOCTE €7,

y:l A0CH (lﬁllﬂp'\"dﬂl'ﬂn MTO B CAYHAC NOJAPABIN CHCTEM NPHPOJA pacTBo-
PUTEIS CYIECTBENNO BANACT HA KOHCTANTH CKOPOCTH PEARUMil DTHX wacTin
¢ nonayi. Hampusep, RoucTaurhi cROpOCTH PRI ¢, ¢ anionaME B Me-
TIIOBOM CHHPTE TOPA3/0 HHAKE KOHCTANT CKOPOCTH PEARIHIT € ., ¢ TeMH e
annonayu B sojge. Koneranrsl e ckopoets peakuuii €=, ¢ suesTporeiiTpa;
HBIMH MOJACEYJIAMIT IPIMCPHO OJIHHAKOBLL JUIS BOJIBL W METIUIOBOTO CcOMpTa.
Hokasano, aro pasaiine B peLaKIHORHOI CHOCODHOCTH €7, 0hYCIOBILHO IIAE-
HbiM ilﬁ])ilﬂﬂ.\l P THUHEM JDJORTPHYCCRHX  HOCTOAHHBIX H\'“!l“()(“l’('i‘.l.

Hoapodio necaeorinm 06pasoBane N CROMCTBA €, NPH OBAYYenHN Ta-
I HEODBITIRIX MOHKLIX SRIIKOCTEll, KaK PacniaBbl MEeTounora onIusx co-
CHUHeNUEE 1 ux emeci. B OTHX cHETEMAax 2JAeKTPONBL «COXBBATHPYIOTCAD Ka-
THOHAMEH EJ04HOTO  MeTal, Takse aaexTpons GLCTPO BIAWMMOAEHCTBYIOT
© HONOME - METATAOB HePEMERIoil BaJeHTHOCTH, WORaMI IMEeI0THOZCMeTbHLIX
METAWIOR 1 Jame nonaMu  megounnx meranaon. lHociepgnee ofiycaopneno
HeAMAYHTEALION ecoabRaTanpeiis wonos » pacizasax. OGmapymena aanpHcu-
MOCTH ROHCTANT CKOPOCTH DAkt e, or dueprim saxsata siextpona (wem
DOJRNIY aTa INEPIHs. TeM MEHbIe I\'Ul‘i'THHTn) o OBRIHBICHA KOPPesius HX
PEARIHOHTION CHOCOGHOCTH ¢ SACKTPOINBIM cpogcTBoy watnona. HanGoace
BEPOATIO, OTH OCOTOIHOCTH CBABANKL ¢ TEM, YTO HPH BHICOKNX TeMUepaTypax
PeakI €, B PAcIiaEax oOpaTHMEL,

Honwt anoMarpnoll saAEHTHOCTU — HTO TWONBL, HAXOSIICCH TP HOPMAT
WBIX  VCIOBHAX B HECTAGIILHBIN BAJCHTHMIX COCTOSIHNX. “(‘(‘.’ll‘:lt\“ﬂllll[‘ "
CROICTE ODBIMHLIME  METOMAMN, OMeRHAHO, 3arpyamuTesnno. Mamyancnnii
PAIHOANE TIOIBOJACT MOAYYATH MHOIHEC HOTB! AHOMAJIBAOI BAJICHTHOCTH ¥ 3a-
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[image: image2.jpg]TeM NBYUATL HX cnoilcTRa neuocpegeTsenno u pacrsope, Howw Hg (1), Eu(II),
Sm(I), Yb(IT), Am(ll) Osuin noaysennt B peasuuax CcOOTBETCTBEHHO
Hg(11), Eu(1I1), Sm(I11), Yb(I11), Am(I1I) ¢ arosmamn H u rugparapo-
sams aaesrposasin. Houst Pr(IV), Th(IV) u Am(1V) ofipasyworca npn
ORHCACHNN COOTBETCTRYIOMMX TPEXBATCHTUBIX HOHOB PaARKATAMI OH.

Heopeanunecrue csoGodnvie paduraast MecAejoBaanch UPH AMITYILCHOM
PABOANGE BOJAHBIX PACTBOPOB COOTBeTeTBYWHNX Bemects. Haupmmep, mon-
pagukan Cl;~ Gbir wayven B 00JyHEHHBIX KOHICHTPHPOBAIHBIX BOZHBIX pac-
TBOPAX XJAOPHAR TUTHA.

Haunboavmuii unrepec cpeam opranutecsur KOpOTRONUGYWUT 4ACTUY
OPEACTABIMIOT dPOMATHICCKHE KaPOaHHONEL, NIPAIOILIG BAKHYIO POIB BO MHO-
X peakIIX apoMaTuuecknx pemects. Mamocrpanmeii mupokmx Bosso
LCHOTO PAjIOINBA B HAYUCHI KOPOTKOKHBYIUX dac

T RUTL JIBC HAJIBHO BBUTOJHCHHEBIC HAMi [lil("l#TM. nocpAMen b
wonam Am(I1V) B BOARKIX PacTBOPAX 0 APOMATHICCKHM KapOaHROHAM THUA
CH.CH B rerparmapodypase. Hiske Kpatho usiomennl peayIbTaTsl dTHX
pador.

Hoser Am(IV) mecraduanunt g Bogusix pactsopax. O CpaBEHTEILHEO
GHICTPO HEYOFNIOT HYTEM  ARCHPOHOPINOUIPOBATNA. )TI HOUBI HIBECTHH B
BOJUILIX PACTBOPAX TOABLKO B BUJe KoMuackcos, nanpivep hocdarmbx wovm-
JERCOB € HEKOTOPBIMN reTeponoiucoeuienuann n v 1. Ipegerasasio nn-
Teper MBYTNTL CROHCTHA DTHX MOHOB B BOAMBIX PACTBOPAX B OTCYTCTBHE CTa-
OUAMEHPYIOIMIX KOMILIERCOOOPAROBATENCH, T. e, HHLIMK CIOBAMIE, HCCAC0BATE
cpoiicrna uonos Am (1V) wak rakonsx. C 2700 HeX00 HEHOAR30BAICH METOX
uMnyabenoro  paamoansa (s padore opummvaan yuactue B, I [lnaos,
H. H. Kpor n agaxemns B. J. Crongsin) .

Bouio llBﬁﬂB"O, HTO npu ﬂEﬁCTBI!lI HMIYILCA DICKTPONOB HA BOJHBIE pac:
TROpBt iepxaopara Am (111) BoanukaeT KOPOTROKEMBYIIEe ONTHIECKOE OO
menne ¢ Makemymom npn ~340 wa. Coorpercreywmumii onTnvecknii coexTp
noraomennsa juin pacteopa ¢ pH 2.6 noxasam ma pue. 1. Dro mormomenne
wpumaieskEnt nomay Am(IV), BOanUKmNM B PeayanTaTe pPEAKIBM HOHOB
Am (1) ¢ pagngaaamn OH:

Am (111) - OH — Am (IV) - OH~ (1)

Doian paMepens KOHCTANTa CROPOCTH HTO0M PeaKIig, 4 TAKKe KOHCTANTH
CROPOCTI HeROTOPBIX peakiiit wonos Am(IV). 11X seansnusr npusejenst s
Taba. 1. Kaw swano na ovoil radanust, wonst Am(1V) upeacrasasior coboii
CPABIUTEILIO BRICOKOPCAKIIMONHOCTIOCODHBIC YaCTIIL, NCUe3A0Ne i Peak
W JIHCIPONOPIHORKPOBaNNA  (KONCTAHTA e CKOPOCTI TAKKe Nokaaana

Tadauwna
Koneranru ckopocrn (5 wan 2k) peasumii
HPH WMIYABCHOM PAAHOARIC BOANMX pacTsopon wouen Am(I11)*

xoabicen | 0t

— pH Honeranta, | [ | it l Konoranta,
P *

Am(111) 4 OH

2400 Am(IV) 4 Hyf
v Am(IV) 4 Am(IV)

Am(IV) -+ HO,





* 2* для  реакции   Am(IV) 4- Am(IV).
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[image: image3.jpg]8 taba. 1), Tak MeTox myuyAbLCHOrO PagNoaN3a Aaid PajMOXHMUKAM H XH-
MUKaM-Heopranukay ungopManmio o cpoiicrsax monos Am(IV) B Bopmmix
pacTsopax.

Rag yae 0TMeqa0Ch, B0 MHOIHX PeAKIHAX OPragHuecKHX COeUHEnHuil
MPOMEAYTOUHBIMI NPOAYKTAME ABIIIOTCH KapOAHNOHBL, DTH aHUHOHEL BHICO-
KOPeAKIORHOCHOCO0Hb, BPEMA HX CYIICCTBOBAHNA BECEMA MAJ0, BCAEICTRHE
ATOTO MBYYATH WX VAABAA0CH MIh B UPHCYTCTBUN CTA0MIH3HPYIOEr0 mpo-
THBOMONA. METOA MMIYILCHOIO PajHOINGA AeT BOBMOMKHOCTh HOAYTATH MX
B CBODOAHOM COCTOAKMI M Mecle1oBaTh nenocpeictsenuo. Coorsercrsyiomas
padoTa MPUBOANTCS HAMM COBMECTHO ¢ wienom-koppecnompentom AH CCCP
11 11, Beaenoit m I, A, Apramsunoit (MI'Y),

RapGannonsr B pacTBOPaX MOAINO HOAYIHTH BOCCTAHOBICHHEM PTYTBOPIa-
AWYECKHX CORlHBenNi. B wacTHOCTH, HA3BAHHBIME BLUNE COTPYHMKAMi
610 Halileno, 9T0 UpH HOAAPOrpaIIecKoM BOCCTAHOBICHAN TAKHX COEMN-
Henuii 00pasyoTca KapoauHONB M COOTBCTCTBYIOUINE PTYTHBIE PANHKAIH.
Ouenijiio, 910 NPoNECe BOCCTANORICHNA I0/KEH HMETh MECTO It TOT/@, KOrAa
B RAUCCTBE BOCCTAHOBUTENs GCPCTCS €7, BOINMKAIONIAI, Hanpusep, npm pa-
anoause terparuapodypana. Pance o1oT myTh OEUI HCHOAB3OBAN AMEPHKAH-
cxmy yaennin JI. Jopdmanon s uayuenns cpoiicts Gemamasnoro kapGanmo-
na C.H.CH.~.

B mameii paGore ncciegopaincs Kaphanmonst HITOPHPOBAUHLIN apPOMATHYE-
CREX BemeeTs. IToT BuOp Ouil 00yCA0BACH B UEPBYIO OYEPEdL TOM, 4TO Bpe-
MERA MPeBPAIIeHIs HTHX 9YACTHIl, KaK MOKHO OBIIO HpeAmonoxuTh a priori,
AOMHHE] YKAQIWBATECH BO BPEMEHHOH AMATABOH HCNOABLIOBAHHOI GLICTpOsLl-
CTBYINeI yCTAHOBERN.

KapGanuonu cHHTE3NPOBAIHCE JeHCTBHEM HMIY/IBCA DAGKTPOHOB HA pac-
THOPBL COOTBETCTRYIOUINX PTYThOPraHNIeCKiy coefuHennii B rerparmapodypa-
1e. COTLBATIHPOBANIEE DIeKTPONEL, BOJHAKAWIIHG UPH PATHOTIIE TETPArm-
podiypana, BIAMMONCHCTBYIOT € PTYTBOPTAHIYECKNM COCAMHEHHCM [0 MeXa-
HIGINY AMCCONMATHBION0 T1PACORTHIICHT:

e,+R:;Hg--RHg+R~ (2)

Ha puc. 2 npusesens cuextpst ontageckoro noraomenus 10~° M rerparng-
podypanosux pacteopos gudensnapryrn (kpmsasg 1), ju(m-rpudropsmerma-
Gemawa) pryrn (kpuas 2) n an (nemradropdenmmeriza) pryrn (kpusasn 3),
HAMepPeHAEIe Cpasy Hocte aMuyabea, Jlas quGenamapryTi mocae HMIYAbea Ha-
GaoaeTes TOABKO 0HA 100CA TOTAOmennA ¢ Maremyysoy npn 33w, Jlan
JIBYX TIOCIICTHNX BENIOCTB, KPOME TOJ0CH TOTIOMOHHS ¢ MAKCHMYMOM 1pir 320 —
325 wae, saureHpoBaa TaiKe N0J0cA ¢ MarkcmMyMonm B obaacti 340—360 wa.
CymecTpyer PAj OKa3aTeABCTB TONO, UTO B NPHBEAGHHEIX CHERTPAX MOA0CA
¢ maxemynmos upw 313, 320 wiw 325 wv upmuagiemnr pajukasy mina RHg,
a monoea ¢ Makenyymom npn 360 man 350 wa — wapbamwony Tnna R, 1. e,
CF.C,H.CH.™ B cayuae aun (n-rpadropsernadensua) prymu n C.F,.CH:™ B eny-
wae i (nenradropdemnamerivt) pryTa.

Heeaenosana yeroiiuusocrs yrasanunx kapOannonor. Okasanocs, aro mwa-
aane atomon fIropa ofycAABINBAET yBeAHYeRNe CTAGHIBHOCTH KapOauHmoma.
Vssepennsie BOTTHNLL NEPHOJOB NOAYNPEBPANIEHIs 1y, KapGaHNONOB NpiBe-
Jenst B Tafa. 2. SHAUNTENLHOE BO3PACTARNE CTAOHABIOCTH KaplaHHOHOB, COfep-
KA atoMsl §Topa B MOJMEKYTNe, HAXOMUTCH B COOTBETCTRHR € Teopieii
opranmueckoii Xumint, TH aToMH, 06Aajas OTPEHNATENLHEIM WHYRIMOHALIM
aiherrom, HECKOALKO OTTATEBAIT CBOGOJNYIO BAEKTPOHHYIO HAPY OT ATOMA
yraepona rpynms —CH,™.

Kapbannons: GrcTpo HPOTOMNDYIOTCH B PeAKIMAX, HAUDHMEp € BOXONR I
couprasi. B wacraocrn, nas sapbarmona C.F.CH.~ woncranta cropoeTin peak-
i ¢ Meranomos pasna (2—3) - 10° a/moan-cex.
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Puc. 1. Cuekrp ontmieckoro morsouienns — Pnc. 2 CHORTPE oTiMecKoro Horiouienis
wonon Am(IV) & womuos pactsope npy 10~ A pacTBopom pryTHOPRARIECKIX coe-
PH 2,6, nasepeniait METOROM MMDYALCHOTG  awienit 1 Terparuapodypanme, maMepel-
pamuouiaa HBE CPUBY TOCAE HMIYALER-

1— (CH,CH:)He, ¢ — (CRGHGH)HE, 35—
(CUF.CTL T

Tipn mafpiree wonos medounoro Meraxia Me* xkapfammonsr obpasyior
wipw Tina B, Me', Koropele SHaUnTeIbHO cTabiibiee cBODOJNBIX Kapdamo-
BOB. IT0 ABACHIe OBIO NECACAOBANO, ROT/I B KAMCCTRe KATHOHA HMCHONBIOBAN-
o now Na*, wovopmii Brognacs s rerparnapodypan u wiie rerpadenuadopa-
Ta marpmwi. Ha pie, 3 nokasassl onmndeckie ClekTpsl HONIOMEHNA PACTBOPA
107 yoaw/a au(venradropdennaserna) prytu (kpusan 1) n 107% xoaw/a
Terpadennatopara narpua (spusas 2) B rerparuapodypane. Cpasy nocae

Tatanna 2

Tepuons  soayupenpaici

THHECKHX KAPOANHOTOT W Ion
» TeTparmApody pane

apowa-
X nap

apdanion
nowHan nar:

CoHCHy
R, G
CekyCHy
CRCHCHy, Nat
CoFsCHy, Nav

HMIYABCA CHEKT] SHAYNTEALEO HAMEHACTCH [0 CPABHEHIIO €O CHERTPOM pac-
TBOpA, He copepisattero wouos Na®. Ouenniumo, 910 H3MEHCRHE CRAANO ¢ 00-
pasosanuem wonnoii napw C.F,CH:~, Na*. Cuesrp ce ma pueyske mpeaeras-
Jen Kpupoii 7. CHEKTp onpefeien BHYNTANIEM CHCRTPA 2, HIMEPEHHOTO deped
120 wmcer nocae mvuyanca (PTYTHBIL PAARKAT HCUE3aeT MELTEHHeE MORNOI
naput), B3 CueRTpa I, CHATONO CPARY HOCAe HMUYALCA, AHAJOTHYHOE NBACHUC
sabawoaa10cn 1 B caydac an (n-rpadropyeriadensa) prynr,

HecaeoBanusie HONNLE NAPK  SHAYHTEALHO CrabIipHee KapGaHHOnon,
Beamaunp neprojos ux 1oayupespaiienns npusejens & tada. 2. Kax o,
BHAMEHNS [y, U8 HEX NPUMEPHO HA NOPAJOK DOABINE BeXIMRE by, s CBOGO-
HEIX KapOaHKONOoB.
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Puc, 3. CHERTP ONTUYECKOro NOIIOMIEHNA i
10" M pactnopa (CeFsCH: 2 TeTpa-  His (HEEOAOBOTO KPACHOTO B BOAHOM pact-
ruapodypane B npucytermm 10-° woan/e  Bope

rerpadernatopata waTpus 1— menouman  dOpMa, 2 — KMCAAR  HOpMA,

— . . — 2 3 —cuertp_10-* M DpACTEOPA (RCXOTHOE BHAE-
1 opary mucte marymon, 2 —wepes 120 seer 3 D L R A e

T'p\h’“.\l aﬁpuso.\l, METOL MMIYILCHOrO Paanoinsa secbMa ﬂll(l\l)pll(l'l’l"l(‘ﬂ B
HPIAOHCHIE K KapOaHoHaM, HIPAIOIBM BAKEYIO POIb BO MHOTHX PeaKiax
OPrARIIECKIX BOMecTs,

Jlpyroe manpapieinie, pasedBaeMoe B Haiueil Aa0OPATOPHE IPIMEHHTE -
HO K PerieHn obmexnMHueckiX npoGaes, — NCHONbI0BATNE METOA HMITYIIbC-
HOFO PAAHOANBA 15 HCCACAOBANIA XHMIHCCKHX 1 (HSHKO-XIMITCCKIX NPO-
neccos. Hecaegosanst 0co0eBIOCTH KMHETHEN HEKOTOPBIX ORICTPLIN peakiuii,
TYHHEAUPOBAHHE DACKTPONOB, TEPELOC HPOTOHOR,

Tomanyit, BauGoaby0 AHQOPMAINIO METOZ HMIYIABCHOTO PAANOINAA [aeT
0 pearyuorHOl cnocofrocT KopoTRoEnBymnx dactuy. [leiictsurensno, on
HOFBOIACT HIMEPATH A0COAIOTHLIC KOHCTAHTH CROPOCTH PA3AM4HRIX PeAKIIT 1
omeprug nx agTusaimt. CAOKNOCTE COCTOMT B TOM, 9T0 OOBMHO mHoCie 06-
AYHEHNS B CHCTEMe [POTERACT HeCKOJBRO Mapaiieibubix pEBIﬂLITfL nDJ'I(L\Iy
AT YENeUTHOLO NECAL0BANNA KIHOTHEN HEOOXO/IMMO NOAGHPATH TAKHe Veio-
BiA, WTO0BL OMHOBPEMEHHO NPOTEKAN0 Kak MOKHO MeHbIIeE HNCAO peakuuii
(B aydmes BapHALTE — TOALKO OjHA), WX #e NCHOABIOBATH B KIHETHALCKAX
pacaeTax anasorosue mammusl i JBM.

B mameii aaGopatopun naygena KHHETHKa MHOTNX DeaKimii ¢ ywacTuem
e, Cl.-, (CNS).~, NO;, CO,~, Sm(II), npyrux cBoGOAHBIX pajgNKanoB W
uonos. Hekotopsie s nojyqenneX Janubix yie GBI KPATKO PaceMOTpeHB
IH_l Ha JAPYIEX pesyanTarTon clejyer VHOMAHYTH NCCACJOBAHNE PeakuwoH-
crocofHoCT HONOR Tpﬂ!ll\']l:lHOBHY AIeMEHTOR OTHOCHTEABHO E‘,q y BBI-
noguennoe namu cosmecrro ¢ M. I Medosmenoit, H. H. Kporos n B. H. Cin-
sy, B waMepenst a0coqioTHRe KOHCTANTE CROPOCTH Peariymii Wouow
HOUTYHWSA W IAYTOHMA B PAsHBIX BAACHTHRX COCTOAMMAX € €, B MEeA0UHHX
1 KaploHATHLYX BOAHBIX PACTBOPAX. ITO HCCAGAOBANME NPONOMKACTCH B HA-
CYOANLEE BPEMS AMEPHEAHCKUMH YUCHBIMI B APrOHNCKON BANNOHANLHON Ja-
Gopatopmr.

Bo smormx aafopatopusx MEpa cefifac May4aloTes O0CODEHHOCTI TYHHe-
AUPOSARUR PAEKTPOHOS B ODAYICHIBIX HOMAPHBIX CHCTCMAX IPH HHIKAX TeM-
uepatypax. C 5710il 1e1bI0 9ACTO IPHEMEHAETCH ABNEHNC CTAOHINIAMLMN THAPA-
THPOBAHHBIX DJIEKTPOHOR B 0GAYUEHHBIX 3aMOPOKENHKX BOMNLIX PACTBOPAX
medodeii, oTKpuToe B Hamedn aadoparopun B 1962 r. B snawnteanmoit creme-
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Puc. 5. BapncnMocth 1/G 0T KomUeHTpamm
womop Ol u 107+ M pactsopax pH-usun-
KaTopON

1— Genononult  Kpacwsil, 2 — OpoMTIMOFORMA
oy

HIL HCCACOBAHNAM TYNHEPOBANIA DACKTPOHOR 1a10 To490K obmapysenie
cotpyaunkamn nameii aadoparopun B, I Epmossse - E. JI. npuuoii ca-
MONPOHIBOABHOTO 1 HE JABHCHIIETO OT TeMHepaTypel HCYEIHOBEHIH cradnab-
HBEIX TRIAPATHPOBORHLIX DICKTPOHOB B BOJHO-LUICIOTHOM «CTEKIe» B llpﬂf}""'
CTBIH QJIERTPOIHBIX  AKIeNTOpos. R HACTOHRIILE BPeMeHIt MHOIHC 0coneH-
HOCTH DTOTO HHTEPECHONO KBANTOBO-MExXaunuec hl)l‘(\ ABICHIN HAYUEHBL METOLOM
HMINYILCHONO PAjMOIida B WHPOROM JHANA30HE BPEMEHI, TeMIUCPATYDH M
Kouuentpaunii axuenropa. Hegasuo mayn Suiam n0ayvwensl janmnie o Tyi-
HEJIPOBANN DJACKTPOROB B MOHOKDPHCTALIAN INEIOTHONAIOMIHBIX  COCTHHe-
auit (IIIC). C noMompio MMuyAsCHOTO PAIHOINSA YCTAHOBACHO, 9TO B DTHX
MOHOKPHCTAANAX HCJCACTBME FKeCTROCTH HX KPHCTANINYECKON perieTsn Tyi-
HEINPOBANNE HICKTPOHOB U3 FEeHTPOB MO/mKeT HPOMCXOJNTE JlaKe IPH CPaB-
HHTEILHO BRCOKUX Temueparypax (o 170-350° C » sasmcmsoctu ot nupupo-
aut T'C).

MHOI’IIL‘ peakinn neperoca nporoRes B BOAHEIX [PACTBOPAX XaparTepi-
3YIOTCST UPE3BRYAIINO BEICOKOI CKOPOCTEIO. Cloia 0THOCATCH Peakmus neiirpa-
ANBAIE, B3AMMOACHCTBEE WOHOB BOZOPOAA ¢ xpomaT-momamm u T. . [lepe-
HOCOM NPOTOHA OOYCAOBJAGHO M M3MCHEHHE OKDACKH KHCIOTHO-OCHOBHBIX Hil-
AUEATOPOB, HpHMesieMpX Juis sasmepenns seawunn pH o pacrsopa. Iporom
AJech NepeaeTcd, KAk HPasnio, BechMa OHCTPO. i BO MHOTHX Caydasny ad-
COMOTHLIC 3HATCHAN KOHCTAHT CROPOCTH DTOrO NPONECca HEeHIBLCTHLI. l{E.‘lﬂik
o Hanm copyectno ¢ C. A, Kadasun n A, A, Bancoxonoii na upumepe henono-
BOFO KPacuoro i GPOMTHMOJGBOIO CHHENO y1ajoch NMOKA3aTh, WTO NP HEKO-
TOPBIX YCAOBHAX METO HMMUYILCHOTO PAJHOANIA MOMET OBITH © YCHEXOM npi-
MEHEH JUIst PONICHAst 1 DTOIl 3ajat,

Tlpu jeficTnint MOHMBHPYIOIEro WBAYYOHHA HA BOAY HAPAAY C €, . aT0
samu H u pajpsanasu OH posnnkawr nonst sogoposa. Ecan B soje npmeyr-
CTBYET Karoii-1io KUCAOTHO-0CHOBHON WHINKATOD, TO, BEDOATHO, OHTH WOREL
GymyT pearmpopaTh ¢ WIMKATOPOM, HPEBDAIIAM, HAUPUMED, €ro MEACdnyio
opmy B Encayw. DKCHepuMeHT NOXTBEPAMT 3T0 mpexnosokenne. [la pue. 4
TMOKA3aNLl COOTBCTCTBYIONINE TPEBPAIIEHIs B BOTHOM PACTBOPE (heROTOBOTO
xpacuoro. Pacrsop caabomenounoi; semmunna pll papsa 7,55. [lexounan
fhopaa nyeer B pacTBOpe KPACHYIO OKPACKY (=008 1M), & KuCaasm — @er-
Ty10 0Kpacky (A...=433 na), B pesyabTate npoxoimsienini MMIyasca pacTsop
Ha ROPOTROe BpeMst cBeTieer (yMeHBUIAETCH OUTIYeCKan MIOTHOCTH npi 500—
600 wM) W MONBARETCH ONTHUCCKAN TOMOCA © Fn.e=433 HM, T. €. menounas
(hopma (eRONOBOTO KPACHOIO IIPEBPALIACTCHA B KACAYIO.

B pacrsopax mnmmkatopa ¢ pasmrumbivy meamunnavu pH eremensn npe-
Bpamenns Gyjer pasamuna, opops mo-mmoMy, peaKiun HOHOB BOXOPOIA ©





[image: image7.jpg]MHAMKATOPOM ¥ THAPOKCHALHKIME MomaMm Oyayr Komkypuposats (A~ ofo-
anavaet wesounyio Gopmy mEuratopa) :

H'4- A" =2 HA (3)
H* 4 OH™ — H,0 (4)
Ha o70ii 0cHOBE MOMKHO OAYIHTE CICAYIONIEe YPABHEHIE:

1 _1'(1 . ’QIOH'I)
T @ ks [A71)"
rae ks w ki — KOHCTAHTEL CKOPOCTH COOTBETCTBYIOUINX peakumil, G — paama-
WHOHHO-XHMIMECKHIT BEIXOX KACTOH (OPMBI Kpacuteas mps AaHHON Komlen-
TPALHE IHAPOKCIABHEIX HoHon, G, — HAYaAbEKI BHIXO HOHOB Bofopota. Nak
cAeyeT M3 HTOTO YPABHEn s, NpPH NOCTOAHHEON KoHIeRTPaInt wijrkaropa 1/G
NOTRHO ARHEIHHO BO3PACTaATL ¢ YBOAHYOHHEM KOHIEHTPAINN TIIPOKCHIBHBIX
HomoB. AT0 M madmionaercs na onwre (pue. 5). Ipasmas 7 wsobpamaer sty
3aBHCHMOCTL a8 (PeHOIOBOrD KpacHOro, a npaMan 2 — s GPOMTHMOIOBOTO
cinero. M3 Tanrencop yria HaKITOHA HOPAMBIX Jerko maittm semmunum k./ks.
TlockoALKY KOHCTAHTA CKOPOCTH PeAKIME HeHTPAINBALNE HIBOCTHA, U3 NOAY-
9EHOEIX OTHOMEHHl MOKHO ONPOeINTL KOHCTAHTEL CKOPOCTH Peakiii HoHOB
Bogopoia ¢ mEanKkaropayi. Buuio maiizeno, wro onm pasmer 7,2-10" (s de-
ROA0BOTO Kpacuoro) u 8,8-10' ./uo.au-cex (nam GPOMTIMONOBOTO CHEEIO).
Cirepopateasino, MMIYALCHEIL DAUIOANI B PAje CIYY9eB [03BOMACT KOTH-
MECTBeHHO HCCHEN0BATH GMCT[)HG PeaRIHY ¢ yYacTHEeM HOHOB BOJOPOAA,
PaceMoTpenusie TPHMEDH NOKAIKBAIT BHCOKYH adderTuruocts Metoga
HMIYABCHOTO PAAHONNIA B PEIenui MHOIHX ofmexnvadeckux npodmaes. Ceii-
HAC OH CTAHOBUTCA Bee (00e MOIHBIM HHCTPYMEHTOM HOBHANHSA Ui BCeX Tex
ofaacTeit HAyKW, B KOTOPHIX MMEIOT JI€A0 ¢ BHICOKOPEAKIMOHHOCHOCOGMEIMI
KODOTKO/RHBYIIMI 9aCTHHAME 1 OBICTPEIMIT 1 CBepXOLICTPRIME IIPOIECCAMH.
Hecomuenno, paapueiiline HCCACIOBAHAA B HTOM HAUPABICHHN JOJKHE NpH-
BECTH K HOBEIM KPYIHEDM HAYTHEIM JOCTHREHAM.

(3)
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