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BBEilEHHE 

K HaCTO.A~eMy speMeH~ nony~eHO 6onbwoe KOn~~ecTeo opraHH~e

cKHX COeAHHeHH~ acTaTa. ~CnOflb30SaHHe XpOMaTOrpaffiH4eCKHX MeTO

AOB aHanvtaa A8fl0 TOJ140K K CHHTe3y anvt~aTvt4eCKHX H apOMaTvt4e

CKHX acTaTnpQI.13B0AHbiX/1/, noCKO!lbKY 3TI-1 MeTOAbl n03BOI1VII1\II nerKo 

BbiAe!lHTb nony4eHHOe B YilbTpaM\IIKpOKOI1H4eCTBax COeAHHeHvte acTaTa 

vt3 peaK~HOHHO~ cMecH H HAeHTvt¢H~HpoeaTb ere. AnR paaAeneHH.A \II 

HAeHTH¢HKa4HH neTy4\IIX opraHvt4eCK\IIX COeAHHeH\11~ acTaTa fibiil\11 paa

pafioTaHbl H ycneWHO HCnOJ1b30BaHbl H\113KOTeMnepaTypHble YCilOBH.A 

raaoxpoMaTorpa$HllecKoro aHan~t~aa. UJHpOKO npHMeH.AeMbiVI a nocneA

HHe rOAbl MeTOA mHAKOCTHOVi XPOMaTorpa~H\11 noA 60I1bW\IIM AaB!leHHeM 

6bl!1 TaKme HCn01lb30BaH Afl.A pa3Ae!leHH.A H H~HTH¢HKa4HH TepM~

~eCK~ HeycTO~~HB~X ~30Mepoa aCTSTSH~D~Ha 2/. 

CoaAaH~e HaAe>KHblX MeTOAOB CHHTeaa H xpoMaTorpa¢H~ecKoro 

aH8DH3a opraHH~eCKHX COeAHHeHH~ acTaTa ASDO B03MO>KHOCTb npH

CTyn~Tb K H3y~eHHIO XHMH4eCKHX peaKt..tl-1~ 11 ropR4HX 11 aTOMOB aCT aT a, 

o6paay10~HXCR nocne pacnaAa PSAOHa /cHHTea c 11 ropR4HM11 acTaTOM/, 

Ill peaKt..tH~ 3aMe~eHHR BCTBTOM B pa3nH~Hb1X apoMaT;4eCKHX COeA~He

HHRX: C 6H5 X , X~ F , Cl , Br , I H NH 2 
2-4/ • HapRAY 

C acTaTfieH30DOM B 3THX CHCTeMaX C XOpOWHM B~XOAOM o6pa3y10TCR 

npOAYKT~ 3BMe~eHHR BOAOPOAB acTaTOM, OTHOCHTeDbHOe pacnpeAene

HHe KOTOporo cpeA~ opTo-, MeTa- H napa-HaoMepoa ABeT t..teHH~e 

CBeAeHHR 0 MeXaHH3Me peaKt..tH~ apOMBTH~eCKOrO 3aMe~eH~R. 

KaK HaaecTHo, a Bbrwenepe4HCI1eHHbrx coeAHHeHio1RX ranOHAH~e 

aaMecTHTenH cna6o, a rpynna NH2 c1o1nbHO aKTHBHPY~T 6eHaonbHOe 

RApO. ~HTepeCHO 6~110 6~ HCCDeAOBBTb o6pa30BSHHe acTaTCOAep>Ka

!14HX H30Mepos Ill onpeAeilHTb HX BblXOA B peaKt..tHRX 38MelQ,eH!riR acTa-· 

TOMB HHTpo6eH30Ile lrl erO ranOHAH~X npOH3BOAH~X, B KOTOP~X NQ2-

rpynna Ae3aKT~BHpyeT apoMaTH4ecKoe RAPO. OpTo-, MeTa- ~ napa

acTaTHI·1Tpo6eH30I1bl npeACTSBDRIOT TSK>Ke CSMOCTORTeilbHbl~ HHTepeC 

KBK HOBble opraH~4eCK~e COeA~HeHHR acTaTa. 

HaCTORJ.Q,BR pa60TB nOCBRJ.Q,eHa CHHTe3y H30MepOB SCTBTHHTp06eH30I1a 

H OOHCKY yCilOBH~ HX pS3AeneHHR \.11 HAeHTHQ)HKSLtHH. 

3KcnEP~MEHT H PE3YilbTATbl 

AcTaT Bb1Aei1RI1H H3 ofiny4eHHoro npoToHaMH /Ep = 660 MaB/ MeTan

IlH4ecKoro TOpHR no MeTOAY, KOTOPbl~ nOA06eH OOHCSHHOMy B /5/ • 

04HCTKY PBAOHa, KOTOP~~ Heo6XOA14M AJ1R OCylQ.eCTBneHHR peaKt..tH~ 

c ''ropR4HM11 acT aToM, npoBOAHJH.1 no cxeMe, onHcaHHOrll a pa6oTe Ia/. 
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Ci-1HTe3 • .QnR nony4eHI-1R acTaTHI-1Tpo6eH301la Mbl 1-1cnonbaoeam1 
pa3Jli-14Hbl€ J.1CXO,QHble COe,QJ.1HeHJ.1R 1-1 pa31li-14Hble MeTO,Qbl, npi-180,QR[41-1€, 
no HaWeMy npe,qnO!lOH<eHI-1~, K O,QHOMY 1-1 TOMY me KOH€4HOMY npo,qyK
TY, - MeTOA Me>!<ranoreHHOro o6MeHa 1-1 eaai-1MO.Qeal!cTBI-1e 1 'ropR4ero•• 
aCTaTa C HI-1TP06eH30110M 1-1111-1 I-130MepaMI-1 X110pHI-1Tp06eH301la. 

MemranoreHHblti o6MeH 6poMa Ha acT aT e opTo-, MeTa-, napa-
6poMHI-1Tpo6eH301lax npoeo,q1-1111-1 e 3anaRHHbiX aMnynax Is/ np~--1 TeMne
paType 50-600( 1-1 epeMeHI-1 KOHTaKTa acTaTI-!,Qa C I-130MepaMI-1 6poM
HI-1Tpo6eH30IlS 1-1,5 4. H!-13KaR TeMnepaTypa peaK~I-11-1 o6ecne41-1Ba!la 
YCT0~41-1BOCTb 1-1cxo,qHbiX 1-1 o6paay~L41-1XCR coe,QI-!HeHI-1~. BbiXOA l-13oMe
poe acTaTHio1Tp06€H30J1a COCTaBJ1Ril .... 70%. 

CI-IHT€3 c 11 ropR41-1M 11 acTaTOM npoBOAI-1111-1 np~--1 pacna,qe pa,qoHa e 
mi-I,QKOM 1-1 TBep,QOM HI-1Tpo6eH3011e, a TaKme B I-130Mepax XI10PHI-1Tp0-
6eH30Ila. CxeMa onbiTa no,qpo6Ho on1-1caHa e pa6oTe /2/. 

~AeHTI-1$1-1Ka~I-1R. Onpe,Qe!leHI4e coe,qi-1HeHI-1R xpoMaTorpa¢1<14eCKI-1M 
MeTO,QOM, KaK npaBI-1!10, npOBO,QJ.1TCR nyTeM CPSBH€HI-1R XapaKTepa.1CTHK 
y,Qep~lo1BaHI-1R ,QaHHOrO CO€,Qio1HeHI-1R C xapaKTepi-1CTHKSMI-1 COe,QHH€HI-1~ 
aHanoroe. B 4aCTHOCTI-1, AilR opraHH4eCKHX coe,qHHeHHH acTaTa Ta
KI-IMH aHa!loraMH RBJ1RIOTCR nO,Q06Hble ra!lOI-1,QHble npOH3BO,QHble. 

H,qeHTI-1¢HKa41-1R MeTOAOM raaoeoH xpoMaTorpa¢HH. B IlHTepaType 
co,qepmJ.1TCR Mano cee,qeHH~ o raaoxpoMaTorpa¢144eCKOM paa.QeneHHH 
I-130M€PHbiX CO€,QvtHeHvttf ranoreHHHTP06eH301lOB. B OCHOBHOM OnHCbi
BaiOTCR YCI10BJ.1R pa3,Qe!leHJ.1R TepMvt4€CKH Ha1<16011ee YCT0~41<1BbiX vt30-
M-epoB XIlOPHVITp06eH30!la hI_ 

Mbl 06Hapy>KJ.1!1H, 4TO Ha K0110HKaX H3 CTeK!la ,Qfii-1HOH 90 CM H 
BHYTP€Hl-IHM ,QHaMeTPOM 4 eM, aanonHeHHbiX xpoMocop5oM WI AW -DMCS, 
co,qepma[4HM 20% SF-96 J.1 6% 6eHToHa-34, np1-1 TeMnepaType 140°C 
Ha6ntO,QaeTcR xopowee paa,qeneHJ.1e J.130Mepoe ranoreHHHTpo6eHaonoe. 
3Ha4eHJ.1R J.1X HH.QeKcoe y,qep>KHBaHHR onpe,qeneHbl no paHee paapa-
6oTaHHOMy M€TOAY I 41 1-1 npe,qcTaeneHbl e Ta6n. 1 • 

Ta6mn.:~;a I 
11H,o;eKCbi y,o;epJKHBaHH.fl H3oMepoB C6H4NO 2X Ha KonoHKe co cMemaHHoH 
cTau;HoHapHoH ¢a3oH: 20% SF -96 H 6% OeHTOHa-34 Ha xpoMocop6e 
W/AW-DMCS rrpn Tc ~ 1400C 

X OpTO MeTa- napa-
H30Mep H30MSp :rrsor·11ep 

F I427±4 I249±2 II70±2 

Cl I59I±5 I452±3 I35I±I 

Br I680±4 I555±3 I452±I 

I I796±4 I68I±3 I597±3 

At 1873±5 I776±4 I679±3 
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Bem11.1\.11Hbl HH,QeKcos YAeP>KHBBHH.A 1430Mepos CG H4No
2 

At nony'-leHbl 

np\.11 XpOM8TOrpa¢H4eCKOM 8H8Jl\.113e 8CT8THHTpo6eH30JlOB, C\.IIHTe3\.llpO

B8HHbiX TpeMR pa3.m14Hb1Mirl MeTO,QSMH • no.ny4eHHble 3H84eHH.A J.1H,QeKCOB 

y,Qep>KH88H\.II.A COr!laCy~TC.A C Se!1HI..IHH8MH, KOTOpble MO>KHO onpeAe!lHTb 
MeTOAOM cpaBHI-1Te!lbHOro pac4era1s/. HHAeKCbl y,Qep>K~t~BaHHR H30Mepoa 

ranoreHHHTp06eH30!108 MO>KHO HCnO!lb30B8Tb Afl.A O~eHK\.11 HeKOTOPbiX 

¢\.113\.IIKO-xHMH4eCK\.IIX cso~cra acraTH\.IITpo6eHsonos. TaK, MeTOA 3Kcr
panon.A~\.IIH ,Qaer cne,Qy~~\.lle senH4HHbl reMneparypbl KHneHH.A opro-, 
MeTa- ~ napa-~30Mepoe C6 H 4N02 At : 303°C, 297°C ~ 303°C COOT

sercrseHHO. norpewHOCTb cocraanRer 1-l,soc. 
HAeHTH¢\.IIKa~H.A MeTOAOM >K\.IIAKOCTHO~ xpoMarorpa¢\.11\.11. Cne,Qyer or

MeT\.IITb, 4TO raaoxpOM8TOrpa¢H4eCKI-1~ MeTOA OKa3a11Cfl npi-1rO,QHbtM 

T011bKO AJ1fl Ka4eCTBeHHOrO aHa111-13a i-130MepOB aCTaTH~Tp06eH30J1a. 

np~ B~5paHHO~ OnTI-1Ma11bHOH TeMnepaType XpOMaTorpa$~4€CKOrO pa3-

A€11eH~fl yme ~OAH~Tpo6eHaonbt, a TeM 6onee acTaTHHTpo6eHaon~, 

4aCTH4HO paanara~TCfl HS K01lOHKe. C 3TOH T04KH apeHHfl 11Y4We ~c

nOJ1b30BaTb mH,QKOCTHY~ K0110H04HY~ XPOMaTorpa$H~, KOTOPSfl ,qaeT 
803MOmHOCTb npOBOAHTb paa,qeneHHe TepMH4eCKH HeyCTOH4HB~X COe

A~HeHHH. O,qHaKo, CYAfl no H3aecTH~M HaM ony6nHKoeaHH~M cee,qeHI-1fiM, 

3TOT MeTOA ,qnfl pa3,qeneH~fl H3oMepoe ranoreHHHTpo6eHaonoe paHee 

He npHMeHfi11Cfl. Heo6xoAHMO 6~no, no,qo6paTb ycnoBHfl 6btcTporo 1-1 

3$$eKTHBHOrO paa,qeneHHfl CMeCH, COCTOfl~eH 1-13 aCTSTHHTp06eH3011S, 
OpTo-, MeTa- H napa-aCTSTHHTp06eH3011a. 

npH Bbt6ope 31110eHTa Mbl HCn011b30BSJ1H MeTOA, n-peAflOmeHHbtH 
B pa6oTe/9/. Ha nnaCTHHKY C TOHKHM CJ10eM CHJlHKSrenfl HSHOCHJlH 

CMeCb HO,q6eH301lS C H30MepSMH HO,QHHTp06eH30J1S B KOJ1H4eCTBe 

- 1 MK.n. Hccne,qyeMbte 3n!OeHTbr no,qaean~-1 e l..leHTP nRTHa paa,qenfle
Mot:i cMecl-1 H3 wnpi-1Lta 4epea cTo4eHHY~ ;••n.n0cKyl011

/ Hrny AflR no,q

KomHoH HHDeKLti-1H. nocne pacnpOCTpaHeH~fl paCTBOPI-1TeJ1R HS ,QOCTa

T04HOe paccTORHI-1e oT ~..teHTpa I - 20 MM/ nony4eHHYIO xpoMaTorpaMMY 

npORBJ1RilH B napax HOACJ• npoaepRil\.IICb B OCHOBHOM paCTBOP\.IITeJ1\.II, 
onpo6oaaHHbie a pa6oTe110/. Ha~;~6onee no,qxo,qRUlet:i oKaaanacb cMecb: 

H-reKCaH-6eH3011 - 3TI-1Ila~eTST. 06DeMHYIO KOHLteHTpa~l-110 6eH30J1S 

B H-reKCSHe i-13MeHRJ11-1 OT 2 AO 7,5%, a 3TI-1J1SLteTaTa- OT 0,5 AO 

1,5%. ny4WI-1e pe3yJ1bTST~ nony4eH~ C 311!0eHTOM, B KOTOpOM 06DeM

H~e COOTHOWeHI-1R COCTSBJ1R111-1: 6eH3011S - 5%, 3TI;l11a~eTaTa - 0,75% 
1-1 H-reKCSHa - 9lt,25%. 

Paa,qeneHHe cMecl-1 H30Mepoe acTaTHHTpo6eH3o.na H acTaT6eHaona 

npOBO,QHJ1H Ha K0110HKe 1-13 Hep}l(aBeiO~eH CTS11H AflHHOH 500 MM' C BHyT

peHHI-1M ,ql-1aMeTpoM 4 MM, aano.nHeHHot:i CI-1111-1KareneM t1epKocop6 Si-60 
c paaMepoM aepeH 10 MK/2/. Pa6o4ee ,qaeneHHe Ha axo,qe ·KOilOHKH He 

npeabtwano 30 aT. 

,llnR perHCTPS4HH Bb!XO,QR~HX H3 KOJlOHKH COe,QHHeHH~ /KpOMe SCTST

COAepma~HX/ 6b!110 CKOHCTPYHPOBSHO YCT/poi:kTBO AeTeKTHpOBSHHfl no 

AH3.neKTPH4ecKoH npoHH4aeMOCTH (,;:) 111 • :no,qo6Hble .. ,qeTeKTOpbl AilR 
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»U.1AKOCTHOH XpOMaTorpa¢lHH onHCaHbl B pa6oTaX /12,13/ H A0CTaT04HO 
4y9CTBHTeJ1bHbl .QJ1FI perHCTpa~HH BetqeCTB, J.1Mei0Ll.(HX BbiCOKyiO sertJ.1l.IH
HY f no OTHOWeHHIO K 3J110eHTYo 

6nOK-CXeMa AeTeKTHPYIOtqero YCTpOHCTBa npHBeAeHa Ha PHC, 1. 
npo6neMa per~CTPa~HH CHrHaJ10B C aMnJ1HTYAOH, COH3MepHMOH C aMn
nHTY.QOH WYMOB, 4aCTHl.IHO peweHa nyTeM npHMeHeHHFI cneKTpOMeTpH4e
CKOrO 3aPFIA04yBCTBHTeJ1bHOrO npe,QyCHn~t~TeJ1FI B COl.leTaHHH C LlaCTOT
H0-3aBHCJ.1MbiM J1HHeHHbiM yc~-tn~-tTeneM I 141 " YMeHbWeHHe cTaTHCTH4e
CKoH OWJ.16KJ.1 AOCTHrHyTO BCJ1e.QCT8He MHOrOKpaTHOrO HaKOnJ1eHHFI 
aMnnHTYA J.13MepFieMbiX CHrHaJ10B 8 ~H¢lpOB0M KO.Qe~ 3niOaT, BblXO.QFI H3 

4 

PHc. I. BnoK-cxeMa ~eTeKTHpyro~ero YCTpo:H:cTBa: ~
KOJIOHKa ~KOCTHOro xpoMaTorpa~a; KK - KaMepa-KoH~eH
caTop; r - renepaTOp TO't!:HO.ti aMIIJIHTYAbl C t..IaCTOTO:tf HM
IIYJibCa 5•10 3 HMII/c; TIY - sapH~Ot..fYBCTBHTenbHhltf npe~
YCHJIHTenb; JlY - JIHHe:H:HDtit qaCTOTH0-3aBHCHMbi:ti YCHITH
Tenb; AUTI - aHarroro-~H~poBoH npeo6pasoBaTenD; Ct..~l -
cqeTt..fHK HMnYJibCOB AUIT c Kos~HQHeHTaMH rrepect..IeTa 1:8, 
1:64, 1:512; Cq2- cqeT'tiHK HMIIYJibCOB reHepaTopa c ne
peMeHHDM xos~H~HeHToM nepecqeTa; 3Y - sanoMHHaro~ee 
YCTpOHCTBO eMKOCTbiD 103 ; YY - ycTpOHCTBO ynpaBneHHH; 
~I - ~emH¢PaTop; YH - Tpex~eKa~noe ~H~poBoe YCTpoticTBO 
HHAUKaQHH; UAIT - ~H~po-ananoroBbtit rrpeo6pasoBaTenb 
c ~HCKpeTHOCTbiD rrpeo6pasoBaHHH 10 2 ; AC - aBTOMaTH'tle
CKHH caMonHce~. 



KOI10HK~ ~~AKOCTHOrO XpoMaTorpa¢a /K~X/, nonaAaeT B MHH~aT~p

Hy~ KaMepy-KOHAeHCaTOp /KK/, KOHCTpyKT~BHO BCTpOeHHY~ 8 3ap~,Qo-

4YBCTB\IITei1bHbli71 npeAYCHil\IITenb /nY I 1-1 311eKTPI-14eCKI-1 BKI1104eHHYIO 

e ~enb OTPI-1~aTenbHOi71 o6paTHoi71 CBR31-1. TaKI-1M o6paaoM, .QI-13neKTPIII-

4ecKa~ npOH\II~aeMoCTb 3ntOaTa o6ecne4\lleana cTporo onpe,QeneHHbl\:1 

K03$¢1-1~\IIeHT YCIIIIleHIIIR npe,QyC\1111\IITeJl~, 

Heo6xOAIIIM~~ AlllanasoH H3MepeH~t~i:1 o6ecne4HBancR· nyTeM H3MeHeHHR 

K03~\II~YieHTa ycHneH\IIR n\11Hei71Horo yc\1111\IITen~ 111 npose,QeHIIIR Kanlll6po

eol.!HbiX \113MepeH\IIi71 Ha OpraHH4eCKHX COeAHHeHH~X C H3BeCTHbiM 3Ha-

4eH\IIeM ,Q\113JleKTPH4eCKOI7! npOHH~aeMOCT\11, 

Ha pHC. 2 npHBe,QeHa xpoMaTorpaMMa cMeCH HO,Q6eH3ona c \1130Me

paM\II \IIO,QHHTpo6eH30118 o npvt Bbl6paHH~X H8M\II YCI108\IIRX pa3,QeneH\II~ 

OTHOC\IITellbHble Y.Qep~\1188H\IIR ranoreHH\IITp06eH30J108 K COOTBeTCTByiO

U,\eMy ranoreH6eHsony npaKTH'-IeCKH OA!-1HaKoBbJ. 

Ha17!.QeHHbJr, 3!1tOeHT H ycnOBHR xpoMaTorpa<t>HpoeaHH~ Ha KonoHKe 

nOA BbiCOK\IIM ,Q8BI1eHHeM ,Q811\II B03MOH<HOCTb pa3,QenHTb \II KOJl\lll.leCTBeHHO 

onpe,QeJ1HTb BbiXO,Q H30MepOB 8CT8THHTp06eH30J18, nOJ1YI.IeHHbiX pas

I1H4HbiM\II MeTO,Q8M\II CHHTeaa, PeriiiCTpa~\11~ 8CT8TCO,Qep~8Ll\\IIX COe,QIIIHe

H\11~ e 3n~aTe npoeo,QIIIIlacb P8AYIOMeTpH4eCKH. 

1.0 I I I 

©l9J 
NO, 

©-NO, 

0.5 

OL,------r-~---r--~~--~--.-
0 5 10 15 20 

V, Mil 

PHc. 2. XpoMaTorpaMMa cMeCH, cogep~a~eH 

H30Mephl HO~HHTp05eH30na H HOA6eH30n /ge

TeKTHpOBaHHe flO AH3neKTpHqecKOH llpOHH~ae

MOCTH/. 
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PE3YflbTATbl PEAKI.\H~ "rOP~4HX" ATOMOB ACTATA 
C HHTP05EH30flOM 

B ra6n" 2 npeACTasneHbl peayllbTBTbl B3aHMOAeVIcTBH.R 11rOP.A4HX11 

aTOMOB acTaTa, o5paay~~HXC.R npH pacnaAe PaAOHa, C HHTPO?eH-
30110Mo 

BhlXOA TIPOAYKTOB peaK~Hft 3aMe~eHHH HHTporpynrrhl H BOAOPOAa B 
HHTpo5easone acTaToM, oOpasyro~cH B pesynbTaTe pacnana PaAOHa 

ArperaTHoe 
COCTOHHHS 
HHTpoC5eH30Jia 

TBep.uoe 8,5,±0,7 

Bw::o;r npH 
saMe He 

oo.n:opo,na,% 

I,2.tO,I 

Buxo;r rrpn Pacnpe;re~eHne 
aaMeHe acTaTa cpe.!U! 
HIITporQYTI- H30MSPQB(O}:>TO+ TIH,% MeTa+rrapa=IOQ%) 

3,1j:0,7 @ 18.±2 

22±2 
20±2 

@ 19±3 

22±3 
I,O;t0,2 

18.:!:3 

Ha A8HH~X Ta6n. 2 BHAHO, 4TO BbiXOA OPOAYKTOB B mHAKOM HHTpo-6eH30J1e B~e, 4eM B TBepAOM. KaK yme OTMe48110Cb B pa6ore/2/ , 
3TO MOmeT 6~Tb CB.R3aHO C HepaBHOMepHbiM pacnpeAe11eHHeM P8AOH8 
1-1 ManoH nDABH>KHOcTbiO MoneKyn c 6 H 5 NO 2 a aaMopo>KeHHOH npo6e. CneAyeT OTMeTHTb, 4TO B H3y4eHHOH CHCTeMe o6~H~ opraHH4eCKH~ 
B~XOA H B~XOA npOAYKTOB 3aMe~eHHR 3H84HTenbHO HHme, 4eM B Cny-4ae aaaHMOAeHcTBHR "ropR4ero'' acTaTa c ranoreH6eHaonaMH /2/, 
3TO MOmeT 6~Tb CBR38HO C Ae38KTH88~HeH 6eH30nbHOrO RAP8 HHTpo
rpynno~, 4TO nOATBep~AaeTCR TaKme Man~M B~XOAOM aCT8THHTpo-
6eH30na I - 2%/, o6paay10Uleroc11 npH pai::na,qe pa,qoHa e H30MepHbiX 
coeAHHeHHRX xnopHHTpo6eHaona~ PacnpeAeneHHe acTaTa cpeAH H3o
Mepoa 8CT8THHTpo6eH3ona 6nH3KO K CTaTHCTH4eCKOMYo nony4eHH~e peaynbTaT~ nOATBepmAa~T BWBOA, CAenaHHW~ B pa6oTe/2/ , - pe
BK~HR 3aMetqeHHR BOAOPOAa 11 rOPR4HM11 aCTaTOM npoTeKaeT C Y4BC
THeM Boa6ymAeHH~X HeHTpanbHYX 8TOMOB At, AflR KOTOPYX xapaKTepHO 
CT8THCTHI.IeCKOe pacnpeAeneHHe cpeAH H30MepHbiX npOAYKTOB. 
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BbiBO!lbl 

1. Mero,qoM MemranoreHHOro o6MeHa 6poMa Ha acrar a H30Mepax 

6poMHHTpo6eHaona, a raKme np~ pacna,Qe pa.QOHa e H~t~rpo6eHsone 

1-1 1430Mepax xnopHI·HP06eH30I1a 6b1I11-1 nonyl.!eHbl opro-, Mer a- r~ napa

acrarHHTpo6eHsonb1. 
2 0 Onpe,qeneHbl HH,QeKcbl Y.Qep>KHBaHII'I~ H3oMepoa C6H4 NO 2X 

I r ,Qe X "'F , Cl , Br , I H At Ha cMeWaHHOH Heno,QBH>KHO~ ¢lase: 

20% SF-96 1-1 6% 6eHTOHa-34/, C.QenaHa 3KcrpanomHJ,HOHHaR ou,eHKa 

reMneparypbl KlllneHHR opro-, Mer a- 111 napa-H30Mepoa acraTHi-1Tpo-

6eH3ona: 303°C, 297°C " 303°C COOTBeTCTBeHHO, 
3, Ha~,QeHbl ycnoaHR paa,QeneHHA H30Mepoe ranoreHHHTpo6eHsonoe 

Ha >fU1,QKOCTHOM XPOMSTorpacf)e nO,Q BbiCOKHM ,Q8BI1eHHeM, 4TO no3BO

I1111I10 npoeecTH KOI1H4ecreeHHoe onpe,QeneHHe Bb!XOAOB npOAYKTOB sa

Me~eHHA HHTpOrpynnbl 1-1 BO,QOpO,QS B HI-1TP06eH30.ne 11 ropfllli;IM11 aCTa

TOM. 
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