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XpoMaTorpa~a~ec~oe ~eneaae cweca aneweBTOB Uiapo~o npawesaeTcs s panao

xawa~ec~ol n~TB~e nna nooy~eHBa ~BCThlx panaoa~TBBBhiX npenapaToB 1Se3 aocaTens. 

Ecna nns STBX nenel acnoob3yeTca MB~poxpowaTorpa~a~ec~as ~onoa~a c BByTpeBBBM 

na&MeTpoM DpBISnB38TeDbBO 2 MM 8 BhiCOTOI CTOJI6B~a BOB006MeBBOI CMOHhl 1():!;5 CM, TO 

oTnenbBhle panaoaJtTBBBhle sneweBThl nony'I&IOTCB B cpasHHTenbBo wanoM o6'bewe pacTBopa 

(1.10-7 - 3,10-
7 

w
3 ), ~TO 0'1981> ynoiSBO npa B3rOTOBII9B88 BCTO'IBBII:OB 831!y'l9888 nlia 

M arBBTBOI :j3 -cneKTpoC~ODBB, 

- npa peiSoTe c MR~poxpowaTorpa~B'IaCKOit ~ooosttol, sanpawep. npa pa3:11eneaaa cwe

ca panaoaKTBBBblX B30TODOB pen~03ewenbBhiX snewesros, BhlnentreMblX &3 TasTana, o6ny

~essoro npoTos&Ma c sseprael 105,7 nnJK (660 Mas), seo6xonaMo BhiDOJIBBTb cnenyJOUIBe 

onepanaa: 

1. Bonsy10 cycneR3BIO ~&TROBRT& c paawepoM 'I&CTBn 1o-20 MJ:M, aa KOTopow ancop-

6aposaabl penK03aMeHbRble 9H8M9BThl 1 06'b9MON OKOJIO 5,10-7 
MS J:OnB'IBCTBBBBO nepeBecTB 

83 naBTpB~YJKBOI npo6RpK8 B KODOBKy, 

2. Bony, B KOTOpOI 6hlna cycneB38pOBaaa cwona, npon&BRTb ~epe3 KODORKy. npa 

9TOM ~8CTBnhl CMOHhl ocen&IOT DOBepx RMBIOilleroca B_ KOJIORJ:& CTon6a~a K8TBOBBT81 o6pa-

3fB T&K B83hiB&eMyJO 30By B888C9BBB, 

s. TmaTenbRo OTM&ITb sepxa1010 ~aCTb (ropnhiWKo) ~onoa~a, B KOTOPYIO 3anasanacb 

cycneB3BB, OT npananwax 11: cTettny 'l&CTBn cwonhl, Ecna &Toro se cnenaTto, TO npa &niOR • 

poB8BBB Dp0830ineT 3&rpB3B&B89 9HI08BT8 8 38M&TBO ysenB'IBTCB conepJK8B89 p&nB08J:TBB

BhiX npaweceA B pa3neneRBblX aneMesTax. 

4, np0R3B8CTB 9n108pOB8BBe ancop6BpOB8BBhiX B 30Be R8BeCeBBB p&.!lK03eMeDbR&IX 

9HeMeHTOB p&CTBOpoM KOMDD&J:COo6pa30B8T&HB-D8JtT8T8 &MMOBBB/ 1/ BnB a -o~CBB3o6y
TBpaTa &MMOHBB/

2/ C B&p&CTaJOillel KOBnaHTp&nael, 

CnenyeT T&J:JK9 0TM8TBTb1 'ITO MBII:pOXpoMaTOrpa~B'IeCJt&B KODOBK8 &MeeT 6onbilloe 

ranpaana'lec~oe conpoTaanesae a nna nponyc~:aaaa pacTaopoa c seo6xonaMol ciopocTbiO 

TpeiSyeTca naanesae no 1,5 6ap. npa &TOM ace ynnoTseaaa, coenasesaa a xpaahl se 

nODJKahl nponyctt&Tb B03nyx ana pacTBophl. 

Eme onsaw ycnoaaew ycnewaoro pa3neneBBa aneweaToa aanaeTCa oTCyTCTsae ~-

3hlpbKOB &03nyxa B pacTBope san 3osol saaeceaaa, T&J: J:&K npa noahlwesaow naanesa 

088 p&CTIIOpSIIOTCH B 8ni08BT9 B, B&lnenaBCb 3aTeM B cepenase J:ODOBJ:B, p43p&IB810T 
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CTOilfiHK CMOilbl 0 'IBM HapywaiOT HOpMMbHblll opoueCC SIIIORpOBaHHSI, 

Bee ooacaHHbiB Bbiwe onepauaa a Tpe6oaaHBR nerKo BbiDOnHRIOTCR npa ae6oobllloll 

7 8 
( 10 - 10 pacn/ celt.) pa,c.aoaltTBBHOCTB paa,c.enReMbiX npenapaToB. H o .c.ns j3 -cneltTpo-

CitODBB, OC068HHO npH BCCII8,C.OBaHBB CDBKTpOB ltOpOT!tO>KBBYLUBX B30TODOB0 Tpe6yiOTCSI 

9 10 
aneMeHTbl c aJtTB8HOCTb10 10 - 10 pacn/ceJt. CyMMap&as altTB8HOCTb 8 9TOM cnyqae 

,c.ocTaraeT 3,to
10 

pacn/celt a 6onee. ,lla:!Ke KpaTK08peMeHHaH pa6oTa c TaKBM npenapa

TOM 6e3 cneuaanbllbiX Mep 3aLUBTbl npa8e,c.eT It nepeo6ny'IBBBIO aJtcnepaMeaTaTopa a oco-

6eHBO pyK, 'ITO npB qaCTO D08TOPRIOlUBitCR pa6oTe C08BpWBBHO BB,!J.ODYCTBMO. 

Paapa6oTassoe HSMH ycTpollcT80 (pac. 1) no3BonReT 6e3onacao npo80ll.BTb pa3,c.ene~ 

HHB Bb!COKOalt'I'HBHbiX npenapaTOB 0 Talt Jtalt ynp8B11BHBB KOIIOHKOII B BCB ,c.pyrae He06XOlJ.B

MbiB OoepanBB 8b1DOIIHRIOTCH ll.BCTaHUBOHHO, 3TO OT'IaCTH lJ.OCTRrHyTO TBM 0 'ITO BMBCTO 

cTeKnRHBhiX Kpaao8 npHMeHeHhl aneltTpoMarsaTHble 3a>KnMhi (pee. 2). K RKOpiO aneKTpo

MarsnTa DllyH>KBpHOrO TBDa >KBCTKO KpeDBTCII DpHTYDIIBHHblll KIIBH, KOTOpb!ll npa CBOBM 

lJ.BB>KeBHR DpB>KBMaBT pe3BHOBblll wnasr It HBDOlJ.BH>KHOMy KDBHY B DIIOTHO Depe!tpbiBaBT 

ero npoxo,c.soe OT8BpcTae. BKIIIO'IBHBe R BhiKniO'IeHae ane!tTpoMarHHTBbiX 3a>KaMo8 npOB3-

ao,c.aTca TyM6nepaMB, YCT8HOBDBHHblMB 88 BbiHeCeHHOM 3a 381URTY DYilbTe C 8306p8>KeH

HOII aa HBM MHBMOCXBMOII yCTaHOBKH (pRe, 3 ), CHrB8DbHbl8 naMObl Ha MHBMOCXBMB yJta-

31llB810T BltniO'IBBbl BIIB BblltDIO'IBBbl 9DB!tTpOM8rBBTbl, 'ITO CYLUBCTBBBBO o6ner'l881' 

yopaeneaae Jtonoaxoll. 

MH!tpOXpOMBT'orp&qlB'IBCKaR KODOHKa ( 10 )( pRC. 1) B tPBKCHpOBaHBOM DOIIO>KBHBB y~~:
pBDDHBTCII aa !tpOBlUTBIIHB (8), npaKpenneHHOM K coeuaaobHOMy WTaTBBY ( 1 ), Ha KOTO

pOM CMOBTBpoaasbl ece OCTallbHbiB Y31lbl. Pa,c.OM c KOIIOHKOII ~Talt>KB B tPBKCBpoBaHHOM 

DOIIO>KBHHB,C,C.BilaHO rHB3lJ.O C 8MOpTB3HpyiOLUBII npy>KBHOil (9), Jty,c.a YCT8H8BOB8aBTCR 

uesTpati>y>Ksaa npo6ap1ta (7) c cycnes311ell CMOIIbl, 

CTBitDRHHall DHDBTJta, DOMBlUBHHaR 8 MBTMnH'IBCKHII JtO>KyX ( 14), C DOMOLUblO pbl'la>K-

/8/ I 
BOll CIICTBMbl ( 2) 0 npRBOll.BMOII B ll.BB>KBHBB M8XOBBK0M ( 16), BblBBlJ.BHHblM 38 3aLUHTy 0 

Mo>KeT nepeMeLUaTbCR no TpaeKTopaa • A-s•. B nono>Kesaa "A" KanennapHhlll 1toseu 

DBDBTKR HaXOlJ.BTCR B !tOIIOHKB R C DOMOlUblO pe3HHOBOrO KOIIblla ( 11 ) repMBTR'IBCKH 

38Kpb1BaeT ee. 8 DOIIO>KBHRR '6" KOH'IRK DRDBTKR JtacaeTCR ,C.Ha npo6HpKR, 8 npo6Jta (3), 

yltpBDIIBBHall 88 !tpOHWTBIIHB 0 DIIOTHO 381tpb!BaBT KOIIOBKy. nsoeTKa pe3RHOBblMB WllaHra

MH, ltOTOpble npa HBOOXOlJ.RMOCTB MOryT 6b1Tb nepe!tpb!Tbl 9118KTPOM8rRRTHblMR 3a>KRM8MH 0 

coe.c.aaaeTca c aTMoc!Pepoll, 6annosoM cJKaToro B03.c.yxa a wnpaueM se6onblllorc~ o61oe

Ma ( 1.10-
6 

-2.10-
6 

M
3 

), BbiB8ll.BHHblM 3a 3alUBTy, C DOMOlUblO WDpRU8 CyCDBH3BR CMo

llbl KOIIR'IBCTB8HHO BTRrRB8BTCR 83 npo6apKH B DBDBTKy, ltOTOpaR 38TBM nepeBO,C.HTCR B 

DOIIO>KBHBB • A'. q8CTHUbl CMOIIbl 0 UpBIIHDWRB K BHBWHBII DOBepXHOC'I'II JtaDRIIIIBpHOrO KOH

'IHKa DHDBTKH, 'CMb!BaiOTCR CTpyell BO,!l.bl 83 tPOpcyHKH (6), 8KIIIO'IaeMOA H BhlltiiiO'IaBMOII 
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8BTOMaTR'IBCKR: ll.8B>KBHRe DBDBTKH CODpR>KBHO C ll.BR>KBHRBM XOlJ.OBOlt raltJtR 

TBKanbHOM eany ( 15), KOTOpaR 8 HY>KRblll MOMBHT p83MblltaBT KOHTaltTbl ( 12) 

HBII ~a>K&Ma ( VII )(pac, S), nepe!tpb18aiOLUero 8o,c.y. 

Kor ,c. a naoeTJta ycTaHOBHTCII 8 nonoJKesss • A •, coe,c.ssesae ee co wnpJ 

eaeTCII 38>KBMOM ( V) 0 H 8 HBB DO,C.aBTCII CJKaTbllt B03llyX (3a:;~KBM m 0' 

llBltCTBBBM KOTOporo cycnesaaa CMOIIbl TOB!tOlt CTpylt!tOlt nepeXOllRT B KOIIOBKJ 

XOllRT qepe3 ltOIIOBKy, a CMOII8 OCBllaeT, o6pa3yll 30HY HaHBCBHRR, npa 9TOM 

llRT DpRIIRUaHBR '18CTBU CMOilbl It BHyTpBBBBM CTeBlt8M KOIIOBKB B 0 CIIBll08aTe 

llBMOCTb opOMbiBKB ee eepxaell qacTB OTDall8BT, 

nocne 8b1XO,C.a 83 DRDBTKB 8CeA CMOIIbl C>KaThlil 803llYX oepeJtpw8aBTCSI 

(HI ), R36b1TO'IHOB lJ.8BIIBHBe CRRMaeTCSI C006LUBHBBM DBDBTKH C aTMOCtPepolt 

OT!tpb!T) 0 DBDBTita nepeBOllBTCII 8 DOIIO>K8HBB '6 • 0 a KODOHK8 0 Jtalt YKUaJIO B 

eaeTCll npo61tolt ( 3) (pee, 1 ) • qT06bl RCKIIIO'IHTb nona.c.aaae B03llyxa a xono• 

RIOlO pacWBpBHHYIO 'laCTb 3MB8aBTCR HBMHOrO 80llbl. I 

.llns aaqana aniOBp088HBR aneMeaToe aeo6XOllRMO, oTKphlB 3aJKBM (I ), 

IIBHHB aa 91110BBT B OTKpbiTb 3a>KHM ( VI ), oepeKpbleaiOWRil BXOll 91110BBT8 

Onacaasoe ycTpollcTBo ycnewao HCDOIIb3Y8TCR B na6opaTopHB llll.BPBbiX 

OVUU1, Tlpa paallelleHHH pe,c.KoaeMen&Hhlx aneMeBToe c o6LUeA aJtTHBBOCTblO 

10 
1,10 paco/ceK DOIIy'laeMaB BCDOIIHHT8118M ll038 3Ha'IHTBilbHO MBHblliB ope,c. 

• MOlt, YcTaHOBKa HMeeT ra6apBTHble pa3MBpb1 0,23x0,33x0,70 M
3 

H Macey 01 

MO>KBT 6b1Tb IIBrltO ycTaHOBileHa K8K 3a cneuHMbHO C03ll8HBOII 3aLUHTOil CO 

yCTpOIICTBOM, TaK H 3a epeMBHHOA, BbiDO>KBHHOA 83 CBHHUOBbiX KHpDB'IBI B C 

Tcl>-5, 

' 
naTepaTypa 

1, 6,K. npeo6pa>KeBCKHA, O.M. nanoea, A.H. ,llo6pospaaoea, E.T. TeTepH 

BbiD, 10, 2294 ( 1956 ) • 

2, M. Vobecky ed A.Maatalka. Collection Czechoslovak Chemicsl Communication&. Vol.28, 

3, H. H. ApTo6oneecKHII, MexaHR3Mbi, T. 1, cTp, 164, 176 ( 1951 ). H3.c.. AI 

PyKonacb nocTynana a aa.c.aTenbCKHil oT.c.en 
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aapywaJOT aopManbHbii npouecc snJOapoBBHHll. 

we onepauaa a Tpe6oeaHHH nerKo BbiDODHHIOTCH npH ae6onbWol 

paAuoaKTBBHOCTB pa3AenHeMbiX npenapaToe. Ho ADH f3 -cneKTpo-

ccneAOBaHHH cneKTpOB KOpOTKO>KHBylllBX B30TODOB, Tpe6yJOTCSI 

109 - 1010 pacn/ceK. CyMMapaaH aKTHBHOCTb a aToM cnyqae 

/ceK H 6onee, Jla>Ke KpaTKOBp9M9HHaH pa6oTa C TaKHM Opeilapa-

ep 3aUlBTbl OpHBeA9T K nepeo6nyqe&HIO SltCD9pHM9HTaTOp8 H oco

DOBTOpSIIOUl9ICH pa60T9 COBepWeHHO HBAODyCTRMO, 

ycTpolcTBO (pac. 1) no3BODH9T 6e3onacao npoBOAHTb paaaene

penapaToB, TaK KaK ynpaeneaae KODOHJtOI a ace apyrae aeo6xoA&

HIOTCH ARCTa&oHORHOo 3TO OT'18CTH AOCTHI'HyTO T9M 0 'ITO BM9CTO 

aMeHe&bi sneKTpoMarHBTHble 3a>KRMhl ( pac. 2). K HKOpiO aneKTpo

Tana >KeCTKO Kp9DRTCll DpHTyDD9HHbll KDHH 0 KOTOpbll npH CB09M 

pe3HHOBbii wnaar K &9DOABH>KHOMY KORBY H DIIOTHO 09peltpb!Ba9T 

THe. BKDIO'IB&He a BbiKDIO'IBHBe aneKTpoMarHHTHbiX 3a>KBMOB npoa3-

ycTaaoeneHHbiMB aa Bb1H9C9HHOM 3a 3aUlHTY nyObTe C H306pa>KeH-

MOl! ycTaaoBKH ( pac. 3 ). CaraaobHbie naMnhl a a MHeMocxeMe yKa-

H Bbllt010'19Hbl aneltTpOMAI'HHTbl, 'ITO CyUl9CTB9HHO 015ner'la9T 

a.paqecKaH KODO&Ka ( 10 }( pHC, 1) B <i:>HKCHpOBaRHOM DOOO>K9HHH yK

el!He ( 8), npHKpenneHHOM K CU9QHaObHOMy WTaTHBY ( 1 ) , Ha KOTO

e ocTaDbHbi9 Y3Dbl. PHAOM c KOOOHKOA ,.TaK>Ke B <i:>HKCHpoaa&&OM 

H93AO C aMOpTH3HpyiOUl9A npy>KHHOI (9), KyAa yCTaHBBDHBaeTCll 

Ka ( 1) C cycneH3119A CMOOhlo 

9TKa, DOMeweHHaH B M9TBnnH'19CKHA KO>KyX ( 14), C DOMOUlbiO pbl'la~

npHBOAHMOll B ABH>K9HH9 MaXOBHKOM ( 16) 1 BbiBeA9HHbiM 3a 3aUlHTY, 

H no Tp89KTOpRH • A-s·. B nono>KeHHH "A' KanannspabiA Ko&eu 

KODO&Ke H C IIOMOUlbiO p93HHOBOI'O KODbUa ( 11 ) repMeTB'I9CKH 

0 6° KOH'IHK DHD9TKH KacaeTCH AHa Up06HpKH, 8 Up06Ka (3), 

DDOTHO 3aKpbiBaeT KODOHKy, naneTKa p93HHOBbiMH wnaara-

6XOAHMOCTH MOI'yT 6biTb nepeKpb!Tbl aoeKTpOMai'HHTRb!MH 38>KRMaMR 0 

c.pepoll, 6annoaoM c>KaToro B03Ayxa a wnpaueM ae6onbWoro· o61oe-

3 
M ), BbiBeAeHHbiM 3a 3aUlHTy. C DOMOUlbiO UlDpRna CyCU9H3HH CMO-

THI'HB89TCR 83 npo6HpKH B DHU9TKy, KOTOp8R 3aTeM nepeBOARTCH B 

TRUbl CMODhl, npHDHDWHe K BHBWHeA UOBepxHOCTR K8DHODBpHOI'O KOH

aJOTCSI CTpyell BOAbl H3 ¢opcyHKR (6), BKDIO'IaeMOil R BbiKOIO'I8eMOI 

4 .. 
1: 

I 
,,J' __ .. "'' 

8BTOMaTR'I9CKB; ABB>K9HB9 DHD9TKB conpa>Ke&O C ABB>K9HB9M XOAOBOll raAKB ( 13) &8 B&J)'" 

THitBnbHOM eany ( 15), KOTOpaH B Hy>K&bll MOM9HT p83Mb1Ka9T ltOHT8KTbl ( 12) B IIBDH UHT8-

RHH ~8>KBM8 ( Vfi }(pile. 3), nepeKpbiB810Ul9I'O BOAy. 

Kor AA naneTKA ycTBHOBHTCll a nono>KeHHB • A •, coeA&&eaae ee co mnpaueM nepeitphl~ 

B89TCll 31llKBMOM ( V) , R B aee UOA89TCH C>K8Tbll B03ZlYX (3a;;~KBM ID OTII.pbiT), DOll 

A9ICTBH9M KOTOpOrO cycn&H3Hll CMODbl TOHitOI CTpyAitoA nepeXOZlBT B KOOOBII.y, Bona npo

XOZlBT 'l&p93 KODOHity, a CMona OCB,Z:laeT, o6paayB 30HY B8&eceHBllo npa STOM H& npoacxo

AHT npRURD8RHH qaCTHU CMOUbl K BHyTpeHHHM CTeHKaM KODOHitll H 0 CD9AOBaT9UbH00 &&o6xo

ZlHMOCTb UpOMbiBKH 99 B&pxHeil 'laCTH OTUa,Z:laeT. 

11ocne BbiXOAa B3 UHUBTKH BCBA CMOUbl C>KaTblil B03AYX nepeKpblaaeTCll aa>KHMOM 

(ID ), aa6hiTO'IHoe aaaneaae caaMaeTCB coo6meaaeM naneTKB c aTMoc<PepoA (3a>KBM IV 

OTKpbiT) 
0 

UHD9TKa nepeBOABTCll B DODOlK&HBB "6 °, a KODOHKa, KaK yK838HO Bbllll&, aaKpbi

B89TCH op06KOI ( 3) ( pBC, 1 ) , 'iT06bl HCKniO'IHTb DOD8A8BH9 B03AYX8 B KOUOHKY, B ee B&plq'" 

RIOlO paCWBpeHHyiO 'laCTb 38DB&aeTCH H9MHOI'O BOAblo 

Jloll aaqana 3UIORpOB8HBH 9U&M9RTOB H906XOARM00 OTKpbiB 38lKRM ( 1 ), DOA8Tb aae

U9HRe R8 SUIO&HT R OTKpbiTb 3alKRM ( VI ) , nepeltpbiBaiOUlRA BXOA 3UI09HT8 B ltOUOHKY. 

0n&caHH09 ycTpOICTBO ycoeUlHO BCDOUb3yeTCH B na6opaTopBH SIA9pHb1X npo6neM 

OH.SIH. npa paaaeneaa• peaxoaeMeob&hiX aneMeHTOB c o6weA BKTBBHOCTbiO 6onee 

10 1.10 pacn/CeK nonyqaeMaH BCDOUHRTeoeM A038 3H8'1BT&DbHO MeHbW9 Ilp&A&DbRO ZlODYCTR-

MOA, YCT8HOBK8 &MeeT ra6apBTHble p83M9pb1 0,23x0,33x0,70 MS H M8CCy OKOUO 15 Kr B 

MOlK&T 6b!Tb nerKO ycT8HOBU9H8 K8K 38 cnenHMbRO C03ABHHOI 38UlHTOll CO CMOTpOBbiM 

ycTpOICTBOM, TAK H 38 Bp9M9HHOll, BbiDOlKeHHOil 83 CBHHUOBbiX KHpDB'Iel H CTelto8 THOR 

T<l>-5. 

neTepaTypailo 

1. B.K. npeo6palK&HCKBll, o.M. nunoaa, A.H. Jlo6poapaaoaa, E.T. TeTepHH. )I(HX, T.l. 

Bb!D, 10, 2294 ( 1956) • 

2. M. Vobecky and A.Mastalka. Collection Czechoslovak Chemical Communications. Vol.28, 709-715 ( 1963). 

3. H.H. ApTo6oneecKBA,Mexaas3Mbl, T, 1, cTp. 164, 176 (1951). H3A. AH CCCP. 
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