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t1.r .roJiyTBHHa, A.,ZJ;o6poBOJibcKaH, · JIJLlKHJibQoBa, 

E.H.MaTBeeBa, o.r .Py6HHa, t1.M.CTOJieToBa 

.. 
CJ1HTE3 1,1 ',4,4' -TETPA«<>EHt1JIBYTALJ;t1EHA -1,3 

t1 t1CllOJib30BAHJ1E ErO llPt1 llPt1rOTOBJIEHt1t1 
CUl1HTt1JIJIHTOPOB HEKOTOPbiX Tt1ll08 ·''' 
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1. BBenem.re 

)lnSI uenoro pSina ·pa6oT no SinepHoti qm3nKe, BhmonHeHHhtX B OH.Hi/
1

-4/, . 

nqrronhaonannch nneaoqahle/5/ n HnTeBHAHhle/6/ cunHTnnngTopw. f' 

Eonhiiioe Konn'le~TBo nccnen'oBaHnti,. ·npcmeneHHhtX 'npn n.sroTb~'~e~~n .· 

CllllHTllRRSITOpOB TBKOI'O Tllll8 ll CUllHTllRRSITOpOE! B BHJle ITn8CTHH/7,8/·pa3nll~-
HOH TORlllllHbl ll nnOlll8Jlll C pa3nll'IHblMH Cllll!ITllnnSIUHOHllblMM no6aBK8MH 1 llOK8-

3ano1 'ITO !IX K8'19CTBO CyllteCTBeHHblM o6pa30M 38BHCHT He: TOnhKO O'I', p9lKHM8 

nonnMepll38Ullli nnaCTM'l9CKOf'O CUMHTHJIJlSITOpa ( nC)., llpllM9HS19MOf'O llp!I UX 

JisroToBneHHH 1 HO n oT CUHHTnnn.HUHOHHOti no5al3~n. 
0Ka3anocb, 'ITO HllTH, nneHKn n nnacTHHht ny'IIIIero Ka'leCTBa ( Ha.n5onb:::.. 

IIIan nnHHa onTn'lecKoro nornomeHHSI, anacTll'IHocTb 5es no5annemt~ nnacTn­

<jlnKaTopa, xopoiiiaSI o5pa5oTKa Ha <jlpe3epHOM cTaRKe n np.) nony'latoTC.H npn 
. . . ~ 

l!CITOnh30B8HMI! JlnSI HX .l!3f'OTOBneHMSI nC C 1,1' 1 4,4' -TeTpa<jleHnn5yT8llll9HOM-

1,3 (T<I>E). KpoMe Toro, pSIJl pa6oT, npo'BeneHHhiX pasnH'IHbtMit aBTopaMn, 

noKasan, 'ITO T<I>E o6nanaeT uenhtM p.HJlOM npenMymecTB, · Bhtnen.HIOlllnx· ero 

ll3 5onhiiiOf'O 'lllCna CUl!HTllnnSIUllOHHbiX no5aBOK 1. ynoTpe5nSI!OlllllXCSI llpll H3f'O- · 

TOBneHMM nC. 

KaK M3B9CTHO, Bb!COK8SI. pannaUHOHHast Y.CTOH'lliBOCTb nc ll03BOnsteT' 

npMM9HstTb !IX Jlmi: M3MepeHMfi B ycnOBMRX 5onbiiiOfi M()lllHOCTii Jl03bi o5ny­

'19Hl!Ro naneHMe nponyCK89MOCTM CB9T8 C05CTB9HHOfi n!OMIIH9CU9HUI!Ii ~·a- M'epe 

pocta Jl03bi o6ny'leHMSI MI!HMMa'nbHO nnst o5p83UOB i1 c c T<!>E/9/. n~~p~lK-:-
.Jl810lll99 Jl9~~TB~e H3ny'lleHHSI H~ .ITC MeHbllle, 'li9M H.a oprli\HII'tlecKH~. ~OHO-:- "'~ 
KpMCTannhr, M H8 nc c T<I>E M9Hbiiie, '19M Ha nc c. n-Tep<jleHnnpM. ilosbi 

'I 

3 

. r 
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a -H3ny'lEiliHSI1 Bbl3blB810UlHe 50%-Hoe IIOBp9)KJl9HHe Opi'8HH'l9CKHX CUHHTHnnst­

TOpOB·, npn:BeileHbi B · Ta6n, 1, 

~ 

/9/ 
Taonnua 1 

CQliHTliJIJISITOP ,Uosa (108 spr/cM
3) 

' 

MOHOKpHCT8JIJIU 

· 8HTpaQeH 

HaqJT8JIHH 

· n-Teptjl_eHHJI 

CTHJibdeH 

TOJiaH 

llJiaCTMaCCH 

I,J 

I,7 

5,5 

7,0 

32 

TIOJIHCTHpOJI 
,, 50 

3% n-Tep¢eHHJia+ 0, 02% TrJ.iE B TIOJIHCTl1pOJie 60 

I,5% T~B B noJIHCTHpOJie 90 

HccnenoBaHne OTHOCnTenbHOii sljJ¢eKTHBHOCTll pasnn'lHbiX rrpeo6pa3o~a­

Teneii nnst raso~biX ctJ:eT'lnKoB/ 10/ rroKa3ano, 'ITO T<PB s:rsns:reTcs:r onanM 

ll3 ny'IutHX rrpeo6pa30B8Teneii ( !10 sljJijJeKTHBHOCTH. CTOHT Bbi~e. yrroTpe6nHIDutero­

Cst o6bi'lH~ KBaTepljJeHnna), 0THocnTenbHas:r s¢1jJeKTllBHOCTb pasmmHhiX npe­

o6pasoBaTeneii npnBe)leHa B Ta6n, 2. nc c T<PE o.6nanaiOT ~ M8KCHM8nbHblM 

TeMrrepaTyplib!M npenenQM pa6oTOCIIOC06HOCTH/ll/, nC H8 OC~OBe rron~C.THpona. 
CO CWHB8~lllHM areliTOM' ,llllBllimn6eli30nOM ( 1% OT Beca CTllpona) ll T<P6 

( 1% oT seca cTnpona) npn BhiJlep)!{Ke B Te~enne 70 qacoB npn t = 100°C 

B B03.QYWHOM 'X'epMOCTaTe ll3M9llst!OT CB9TOBOfi Bb!XO,ll TOnbKO .ga 20% 1 TOI'Jl8 

KBK nC C o6b!'lll0 IlpllM9liSI8MOfi CJ!.llH'I'l!nnSIUllOHHOfi )l0.6aBKOfi fl -Teptjie­

HHnOM ( 2% oT seca cTnpona) n POPOP'(O,l% oT seca cTnpona) naNteHs:riOT ero Ha 

. 41%. 

4 
.. f 

./-f!f" 
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Ilpeo6paso BaT e.JI:o 

AH1leHlfJICT If Jib de H 

'NiB 
KBaTeprfJeHlfJl 

PO POP 

aNPO 

AnanorH'lHbie pesy 

nonncTnpo.na c T<PE npn: 

npHB8Jl8HHbl8 ,ll8HH 

KBK CUllHTHnnstTOp ll rrpol 

noM .pstae 'pa6oT, 

Hn*e onHCbiBaeTcst 

KOT0pb!8 CltHIITHnnstUHOH! 

2~ 

], .CHHTe3 H 0 

TeTpa¢eHnn6yTanH 

cxeMe: 

C 6 H~ Br + Mg ..... 

·cu2 
4C6H6 Mg Br + I 

CH 2 



opraHII'IeCKIIX CUIIHTllnmi-

pa3nH'IHhiX npeo6pa3o~a­

·o TcfJE smnSieTcSI OJlHIIM, 

nT Bhr~e. yrroTpe5nSIIowero­

nBHocTh pa3n'II'IHhiX. npe-
• • 1 • • 

o.onanaroT · MaKcnManhiihiM 
·. 

lC Ha ocHoBe nonncTnpona 

'r Bee a cTHpona) n T<i>E 

7o. 'IacoB npn.. t = 100°C 

OJl. TOnhKO .Ha 20%, TOI'Jla 

!OH )lO.OaBKOH . fi -Tepqie-. 

CTnpona) .li3N!eHSIIOT ero HB 

t 
( 

i 
.I 

I 
l 
l 
1 
i 

l 
i 

.;.;)~-/ ... 

Ta6nnua 2 
/10/ 

IIpeoe1pa3o BaT en:& r a 3 H 

Ar Kr Xe 

. 0,202 0,564 I,OO 

O,I44 o, :356 0,699 

0,247 0,438 

PO POP o,on O,I72 0,365 

.;NPO 
0,037 0,090 · O,I76 

AHanOI''II'IHbie pe3ynhT8Tbi rrony'IBIOTCSI IIp'II Bblll9P:»<Ke' fiG liB OCHOBe 
0 ' 

rronncTirpona c TcfJE rrpn 70 C 6e3 cll!nB·aromero arenTa. 

ITpnBeneHIJhre naHHbre roBopSIT o ToM, 'ITo TcfJB uecrrpaBennnBo :aa6brr. 

KBK CUllHT'IInnSITOp 'II npOH3BOACTBO ero H900XOJlliMO )lnSI' 'IICIIOnh30B8H'IISI B ue-. 

noM pSine 'pa6oT. 
.. 

HmKe orrnch!BaeTcSI MeTon cnHTe3a n O'I'IICTK'II TcfJB n npnBOJlSITCSI ~e-

KOTOpbie CllllHT'IInnSIUHOHHb!e xapaKTep'IICT'IIK'II rrc c TcfJB •. 

2~ 3KcrrepnMeHTanhHag qacTh 

1 •. CHHTe3 H O'IHCTKB. TtPE. 

TeTpacjleHnn6yTanneii 6hm rrony'leH · c rroMotUhiO peaKunn fpnHbSipa rro 

cxeMe: 

rn2m2C)I5 

I . -
CH 2 CO 2C 2H 5 

5 
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C6 H5 C 6 H5 
\ . \ 

C6 H~ C6 H5 

· BrMgO -J"- -GI 2 -C112 -p -OMg Br + 2112 0 
H 2so4 \ \ 
_., HO-C-CH 2-CH2 -C -OH ·I I ·. 

cs n5 Calls 

xslls f6 Hs 

. 110 -C -CH 2' ..:.CIIz ..:.c -011 
I . · · I 
C6 115 C6Hs. 

-2H 0 
2 

CsH5 C6 Hs 

----• (Cs 11 5 ) 2 C =cH..:.CfL C(C6 11 5 ) 2 

a) Tionyqemre 1,1' 1 4,4' - T9'[pa!fleHHll6yTaHAHOna - 1,4, 

B TpexropllOli K0~5e, CHa5)KeHHOH a<fl!fleKTHBHOH MeXaHH'I~CKOH Me!llallKOH 

<;: PTY'rHhit..caaTBopoM, o6paTHhiM XOllOAHllhHHKOM H KarrellhHOH BopoHKoli:, ria 

481 6 I' ( 2 .I't8TOM) CB9)K9Hape38HHb!X CTpy)KeK M8I'HHSI H ·314 I' (2 MOll) 5pOM-' 

6eH30ll8 B 800 Mll a5COlliDTHOI'O 8lf>Hpa IIOllY'I8IDT peaKTHB rpHHbSipa 1 K KOTO-

. pOMy Ilpll 8H9pi'H'IJJ'OM rrepeM9!llHB8HHH H 0Xll8.)KA9HHH llhAOM A058B1ISIIOT paCT­

. BOp 87~ ( 0,5 MOll ) AH8TllllOBOI'O a<f!Hpa SIHT8pHOH KHCllOTbl B paBHOM 05'heMe 
I, • 

,. a,6COlliDTHOI'O a!flnpa, Tio OKOH'I8HHH peaKUHH M8I'HH9Bb!H KOMII1I9KC paanaraiDT 

10%-Hb!M paCTBOpOM H2so4 H Bb!li8BlllHH B ocaaoK TBTpa¢eHHll5yTaHt:tH01I 

OT¢HTrbTpOBb!B8lOT Ha'.' BOpOHKe EIOXH.epa, Tiocne TIU8T9JibHOii: o6pa6oTKH 

BOt:{OH ( AO _'ge'li:Tp8llbi!Oll peaKUHH) Cb!pOH IIpot:tyKT t:!B8)K/lbl rrepeKpl!CT8lllll!30Bbl-
. ' ' 

B8IDT .H3 8U9TOHa KHIISI'I9HH9M C 8KTHBHpOB8HHb!M yrneM 1 B p93YllbT8T9 'l9I'O 

nolly'IaiDT 100 .;..120 r (.50-60% oT TeopeTH..J,) 6ecuaeTHoro TeTpa¢eimll6yTaH-
. 0 

anona c TeMnepaTypoli: nnaalleHHH 203 C. 

6) TionyqeHH9 1,1~ 1 4,4' ,..TeTpaljJeHHn6yTat:tneHa - 1,3 

llernapaTaUii:ID nony'IBHHOI'O Kap6HH0ll8 OCy.!lleCTBliS!lOT CM9Cbl0 JI9t:lSIHOH 

· yKCYCHOii ll KOHU9HTpHpOB8HHOii COllSIHOll KHCllOT, K paCTBopy 60r. TeTpalf>e­

HHll.6yTaHt:tH01I8 . a 800 Mn net:tSIHoli: CH 
3 

COOH , .HarpeToMy . ao .KnneH~SI·: -~ Kon5e . 

C o6paTHb!M XOllOt:lll1IbHHKOM 1 M9Ill81IKOii: ll K8II91IbHOll BOpOHKOii:, t:t06aBJIS!lOT 

npn nepeMellll!BaHnn no KarrnSIM 80 Mn KOHUeHTpnpoBI.i.HHoii HCI • ~bmaalllnii 

:IK91ITblll KpHCT81I1Ill'I9Cimfi: OCB.OOK. OT.091ISIIOT1 IIpOMblB8lOT CIIHpTOM U CYII18T 
• u ' 
np~ 100 c. Bb!XOt:{ Cb!poro npoayKTa. 41-49r (75-90% .OT TeopeTnq,), nnSI 

nonyqeHnSI 6ecuaeTHoro TeTpa¢eHnn5yTaaneHa ero HeCKOllbKo paa nepeKpncTan­

llH30BblBaiDT U3 '19Tblp9XXriOpHCTOI'O yr.llepoaa C 8KTHBHpOB8HHbiM yrll9M 1 a 38-.. . 
TeM .H3 yKcycHOI'O 8l!I'Ht:tpHA8o 0'IH!ll9HHblll TBKHM o5pa30M llpOAYKT HMeeT TeM­

o· 
rrepaTypy rrnaaneHnSI 202 C, 

6 
.• 

. ,.(' 

~-- /:"~ 

. __,_ 

.2. AM nnnTya bi 

B Ta6ii. 3 · npnae.oe 

oT nc c T«PE a aaancn 

B Bllt:{9 rro'mrpoaaHHhiX n 

paanoaKTUBHOI'O llCTO'IHUf 

AMIIllHTYt:lbl HMII)':llh 

MOHOKpllCT8llll8 CTHllb6ea 

. C~HHrHJIJiliTOp • 

T~B B 
no mtc np o Jie 

KOH~ 
~Hli 

· neca 
Jia) 

o, 
o, 
1,1 

I'~ 

2,1 

2,~ 

3,( 

.xl,. 
r•3MepeHllll npoae. 

B pa6oTe/13/, · 



.'"-,' 1 

l . 

H:5 C6H5 
\ 

-CII 2-CH2 -C -011 
- I 

II
5 

C6 11
5 

lHOJia - 1,4. 

M8X8HH~eCKOfi M8lli8.1lKOfi 

K8II8.1lbHOfi BOpOHKOfi1 ll3 

1 n .314 r (2 Mon) 6poM-' .. 

~KTHB fpHHbRpa, K KOTO-

Jlb.[lOM no6aBJIRIDT pacT­

HCJIOTbl B paBHOM 06'beMe 

3blll KOMIIJI8KC p83.118!'8IDT 

:oK TeTpacpeHHn6yTaH.[lHOJl 

Tlli8T8JlhHOfi oopaoOTKH 

)K,[lbl rrepeKpHCT8.11.1lll30Bbl­

'.1le.M1 .a pe.3ynhTaTe ~ero 

~THOI'O. T8TpacpeHHn6yTaH--

ra - 1,3 

TBnSiroT cMechro ~ensiaofi 
pacTaopy .60 r ,:eTpatjle­

~oMy .[lO .KHII8HHR B KOn6e 

)fi ,aopoiiKofi, no6aanmoT _· 

liHHOll H Cl • Bb!II8Bllillll 

,JB8IDT C!IHpTOM H. cymaT 

90% DT · T80p8TH~.) • nng 

~KonbKO pa3 nepeKpncTan­

BilpoaaHHbiM yrne~, a 3a-

3.3DM rrponyKT HM88T TeM-

.j 
I 

I 
': 

··· ... _ 

2. AMIIIIHTYt:!bi HMIIyiibCOB OT nC C Tcf1B 

B Taoiz. 3 npnaeneHbi peaynhTaThi H3Mepeunst aMnnnTyn HMnynbcoa 

oT TIC c T«PE B 3aBHCHMOCTH oT H;OHU9HTpaunn. 06pa3Uhi naroToBnstnncb 

a anne nonnpoaaHHbiX unnnHnpoB · ( ~ = 35 MM, h = 20 MM). B Ka~ecTBe 
60 

pannoaKTHBHoro HCTO~HHKa ncrronh30Banncb y -ny~n Co 

AMnnnTy.l:lbi HMrrynhCOB OT TIC npnaeneHbi K aMnnnTyne nMnynhcoB oT 

MO!IOKpHCT8.11.118 CTHJih69Ha1 KOTOpaSI !IpHHSITa 38 100, 

. C~HHTHJIJI.!ITOJl. 

T~B B 
DOJIHCTHJl0.7I9 

Ta6nnua 3-

KonnenTpa­
UH.!I (% OT 
B9Ca CTHJlO­
Jia) 

0,5 

0,7 

r,o 
!,5 

2,0 

2,5 

3,0 

•. A.MTIJIHTy,na 
m.myJILCOB no 
OTHOW9HHD K 
MOHOKJlHC TaJIJiy 
CTHJILCleHa · 

50 

55 

65 

70 

65 

62 

55 

'• 

l{JIHT9JILHOCTL 
CB9TOBilX BCTI!l­
rueK (HC9K) 

3,6.t0, 71: 2! 
4~3 X/ 

.xl,. M H M . " uaMepeHHll npoB91l9Hbi , , 91lB91l9BbiM -no MeTo~nKe, onncannon 
B pa6oTe/13/, · 

7 

... 
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HeeMoTp,II n'a' TO, ·'ITO aMIIJlHTyna HMnynheOB OT rrc e 1,5-2% Tct>E· HeeH:onb­

KO Hllme." 'leM. y 06bPIHO- rrpnMeHSieMbiX fiG, a· BpeM~· BbiCBe'lllBBHllSI 

;, 4.10-g e'eK 1 STH Il C, KaK. OTMe'Ianoeb Bhillle 1 . HHTepeeHbl TeM 1 'ITO ~6na..: 
i:laiOT p51!10M eBOH~TB 1 !lBIO!UllX HM npeMymeeTBO nepen IlC e npyrHMfi eUHH­

THil.1151UHOHHhiMII no6aBKaMn npn rraroToBnearrn neKoTophiX TrrnoB eurrli;rrrnn£-

TopoB. 

& TunM caHHTHnnsropoB sa 

c ao6aBKoii Tf/JE 

OCHOBe llO~HCTHppna 

; 

l13 TBKIIX fiC nerKO MOryT 6bJTb npnrOTOBneHbl CUliHTllilllSIUliOHHbJe 

nneHKH, HHTll rr nnaeTHHhi xopomero Ka'IeeTBa. 
. . . . /5/ 

rrc - nneHKH, nonyqaeMbJe li3BeeTHbiM enoeo6oM ,na rrc c Tct>E, 

o6.nana10T xopomeii snacTH'II!OeThiO 5ea no5aBneHH51 rmaeTHtPHKaTopa, cToiiKrr 

nprr nepenane TeMnepaTyp. n nMeroT noBepxaoeTb xopo~ero Ka'IeeTBa. 

Peay.nhTB'rbl li3MepeHII51 8MII.1IHTYJl liMrrynbeOB rrneHOK li3 rrc c Tct>E 

rrprmenenh_I B Ta5n. 4/6/. 

Ta6nnua 4 

-
C~IIIHTKJIJISITOp To·JIIllHHa !MnJIKTy~a IIIMDY1IbCO~ no OTHOmeHKD 

C~HHTHJI- K CTHJibeleHy X/ . 
JiaToBa 

(MM y- JIYtrH, E=2, 63 K3B a -traco:ntULI, 
E~5 M3B 

· !IJieHKa H3 0,06 .. - 55 
nJiaCTHKa c 

I;5% T<PE B 0,23 5 50 
TIOJIHCTHpOJie 

0,5 IO 45 

IIJiactruc:I,5% 
T<PE B TIOJIHCTHPO-

I5• 62 30 Jte 

x/HaMepeamr}6hinu _cnenaHhi c ¢3Y-C. B Ka'!eCTBe I!CTO'IHI!Ka ncnonb-
aoaanucb y -ny'II! Rd Th' 11 a -'IaCTIIUhi 239 P u. 

;_, 

8 

tr 
I 

___ ., 

~ ' I 

. I' 
'l ... ,, 
) 
1 

'I i 

• J 

•! 
I' 

.I 

1 
I 
! 

I) 
! I . !i 

I• 

. 

l!t 
.. ' 
I 
I 

.. ·. .·· 

ITC-,HHTH naroTaBnHBaiOTeSI B rrpece¢opMe rra nepmaBeicimeii 

BOM, onH<iannoii B pa5o_Te/8/, npn 130:-140°C ii naBneanrr ' 

KaK yme OTMe'Ianoeb Bhlille1 HliTli e IIOBepXHOCTb!O 

qecTBa n nan5onhmeii: nnnnoii: onTn'IeeKoro nornomennSI noJ 

e Tct>E.· ITo MeTOJliiKaM0- orrrreann~IM !3 pa5oTax17-8/, ncnom 

. Momno .nony'IIITb nnaeTIIHhi nymHhiX paaMepoB, xopolllo oTnen£ 
. . . . . 

o5nanaiOIUHe MliHliM8.1IbHhiM K0.1IH'IeCTBOM H8T51)!{eHIIH H XOpOU 

Mbie Ha eTaHKe. 

~ 06~y•aenne peaynbTaToB 

Ilepe".meneHHhle BbJllle npel!MymecTBa rrc e Tct>E, !1810[ 

HCII0.1Ib30BaTb l!X llpli ll3rOTOB.1IeHl!H HeKOTOpblX 'THITOB eUIIHT 

HO 6binO 6bJ 06'bSieHHTb XliMH'IeeKIIM B381IMO!leiieTBl!eM Me: 

CTI!pona n T<PE, T.e. nx B03Momaoii eononnMepnaauneii. 

MomnoeTh yKa3hiBann EapoHH/ 14/, <PanT n XeaepnnrToH/ H 

lln£ yeTaHOB.1IeHHSI H8.1Ill'IHSI eononHMepH38UHH CTIIpO . . . 

npoBeneao neTanbHoe neenenoBaane naMeHeHHSI MoneKyns 

C T<PE B 38BHCHMOCTH OT KOHU~HTpaUHH noenenaero 

Bee a eT~pona) • 

MoneKyn£pHbiii: Bee onpenenSI.neSI no <PopMyne 

Ma= ~' 
K 

. -4 
rne K= 1,6 .10 ; . a = 0,69; [ TJ] - xapaK:repHCTII'IeCKa£ 

ne.nSieMaSI rpa<iJn'qeeKH MeTOJlOM SKeTpaTI0.1ISIUHHo 

Ha pne. 1 rrpnBeneHhi KOHUEJHTpaunoHHhJe 38BHCHMOe 

u TJ yn · 
BSI3KOeTeli -----• 

c 
paeTBOpOB o5pa3UOB fiC ·C. p83llH'lHhl 

T<PE. BenH'IIIHbi xapaKTepncTH'IeeK.HX BSI3KOCTeii .H cooTBeTe~ 

Kyn51pHbi9 Beca IIIlHB9!19Hhl B Ta5JI~ 5. IlpaKTl!'IeCKll BBeeTli B 

noeb TonhKO. 10 Bee. % .. Tct>E. Ilpn nanhneiillleM yBenH'IeJ 

Tct>E_nhm~m B ocanoK. 

' ,I 
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; c 1,5-2% T<I>B· necH:onb-

BpeMg BhlCB8~HB8HHg 
•< • • •• 

liTepeCHbl TeM 1. ,'ITO oona.: 

~pen . f1C C llf>YI'HM,fi CUIIH­

lTOpbiX THIIOB CUIIHTIIIlll.ll-

llOliHC'fHpona 

~eHhl CUIIHTIIJlll.IIUHOHHhle 

/5/ 
:oooM 1II3 ITC c T<I>B, 

I .. rrnacTn<PimaTopa, . CTOHKII 

xopo~ero Ka"'eCTBa. 

)B. rrneHOK IJ3 rrc c T<I>B 

IYRDCOn DO OTHOmeHHD 
5eHy X/ . 

~,63 K8B a -qaC'l;l1l.lb!, 

E':5 M8B 

55 

50 

45 

30 

TBe l!CTO'II!HKB l!CIIOIIb-

·...._ .. 

.'· 

... <, 

ITC-HIITII nsroTaannBaiOTC.II B rrpecc<f!opMe II3 Hep)!mBeio'melf cTann c ot5orpe­

ormcannoit B paooTe/8/ 1 !Ipii 130-140°C lr .oaBneHIIII 4-5 Kr/c~2 BOM1 . . . 
KaK y)!(e. OTM8"18110Cb Bb!IIl9 1 HIITII C IIOB9pXHOCTb!O HaiiilY"'IIl9I'O Ka-

"'8CTB8 II H81IDOilblli9H .lllliiHOH OIITII"'8CKOI'O IIOI'Il0lli9HII.II IIOilY"'8!0TC.II IJ3 f1C 

c T<I>B •. ITo MeTOlliJKaM, OIIIIC8HH~IM B pat5oTax17 -8/' IJCIIOilb3Y.II rrc c T<t>B; 

· MO)!(fiO IIOilY"'IITb !IIl8CTIIHbl Hy)!(flb!X pa3MepOB 1 XOpOIIJO OTlleJl.lleMbJe OT CTeKna, 
. . . 

ODil8.08!01Ilii9 MIIHIIMallbHbiM KOilii'IeCTBOM HaT.IIlK9HIIH II XOpOIIJO ot5paoaTbiBae-

Mbl9 Ha CTaHKe, 

4, 06c.yJK,aeHHe pe3y.JibT8TOB 

T1epe~IIC119HHbie BbJIIJe rrpeiiMymecTBa rrc c T<I>B, llB!OIIllle B03MOlKHOCTb 

IICIIOJlb30BaTb IIX !Ipll II3I'OTOBI19HIIII H9KOTOpb!X TIIIIOB CUIIHTIIIlll.IITOpOB 1 MOlK-. . 
no Dh!llO 5hr o5'h.IICHI1Tb xnMII"'eCKIIM B3aHMo.oeiiC:TBIIeM Me)!(ny MoneKyn~MH 

.cTHpona II Tc;t>B, T,e, HX B03MOlKHoit corroniiMepHsauneit, Ha TaKyiO Bos­

MO)!(HOCTb yKasbmanii BapOHII/ 14/, <I>aaT II XesepHHI'ToH/ 15/~ 

nn.ll ycTaHOBil9HII.II nanii~ll.ll COIIOJli~MepH3aUl!l! CTIIpona c T<I>B: OblllO 

npoBe.QeHO .QeTallbHOe HCCil9.UOB8HHe II3M9H8HJig MOil8KYil.llpHOI'O aeca ITC 

C T<l>B B 38BIICIIMOCTII OT KOHU~HTpaUIIII IIOC119.UH9I'O 0 102% f- 15% OT 

aeca cTnpona), 

MoneKyn.llpHbiH aec onpenemmc.11 

a l77J 
M = --K . , 

·-4 

'•. 

no <PopMyne 
~ ...... ,_, 

rne J{= 1,6 .10 ; . a = 0,69; [77] - XapaKXepiiCTJI'IeCK85! BH3KOC~b 1 OIIpe-

.Qell5!9M85! rpa<fJII.'I9CKII M9TO.QOM 3KCTpaiiOil.IIUIIII, 

Ha piic, 1 npiiBeneHhi KonueHTpauiioHHhre 38BIICIIMOCTII 1IpHB9.Q9HHb!X 

B5!3KOCT8H 
77 yn · .. 

c 
paCTBOpOB 0Dp83UOB ITC. C. pa3Jll!~Hb!M CO.Q8p)!(8Hl!9M 

TlPB, Benll"'IIHbi xapaKTepiiCTII"'eCK.IIX BH3KOCTeit II cooTBeTCTBYIOIIliie MOlle-

Kyll.llpHbi9 Beca !IpiiBe.QeHbl B TaDJl, 5, f1paKTII"'eCKH BB9CTII B IIOiliiCTIIpOil, yna­

llOCb TOilbKO 10 Bee, %. T<I>B. T1p1I nanbaeii:meM yBellii"'eliiiii KoaueHTpilUIIlr 

T<I>B Bbman B ocanoK. 
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~ ~ ... ~ 
.,t't~' 
" 

KOH~eHTP8nHfl ~B 
B UOJIHCTHpOJie 
. % OT Beca CTMpOJia) 

0 

0,5% 

2,0% 
5,0% 

IO,O% 

Ta6nnua 5 

[ 711 

I,I2 

I,I4 

I,I5 

I,I5 

I,06 

M· 

374.000 

383.000 

388.000 

388.000 

345.000 
J1a p:uc. 1 II Ta6n. · 5 BIIAH0 1 'ITO BHSKOCTb paCTBOpOB o6pa3UOB TIC 

0 
B Tonyone, IlaMepennasr IIpii 20 C, naMeHsreTcSI neaaa'lnTenbHO II. MoneKynsrp-

Hbtii sec o6paauos c paanii'lHbiM coAep:a<aHIIeM T<t>B rrpaKTII'leCKII oc.:X.aeTCH · 

rrocTOSIHHhiM II cosrranaeT c MoneKynSipHbiM secoM 'lHCToro .rronncTnpona, rro­

nyqeanoro B TeX ·:a<e YCliOBIIHXo J1CKliiO'leHIIe COCTaBnSieT. OOpaaeu DC, conep­

:a<8IIIIIH 10 secoBbiX % TctiB, KOTOpbiH o6aapy:a<IIBaeT .'TeHAeHUIIIO -K yMeHbiiie­

HIIIO Beliii'liiHbl MoneKynHpHoro Beca •. 3TO yMeHbiiieHIIe MO:a<HO o6'hHCHIITb 

peaKUIIeii o6pbiBa uerrn rronnMepa, sepoSITHOCTb KoTopoii pacT~T c ysennqeHneM 

KOHUeHTpaUIIII rrpnMecn T<t>B B CTIIpone. 
. . XI 

J1ccnenosaHHe llHcppaKpaCHbiX CIIeKTpOB IIneHOK DC, IIOny'leHHOrO IIOllll-

MepHSaUIIe:i!: CTHpona, conep:a<amero paCTBopeHHbiH T<l>B, ll IIneHOK DC, B KOTOP,blH 

T<t>B ohm BBeneH B MOMeHT rrpnroToBneHHSI rrneHKH pacTBopeaneM IIOliHCTIIpo­

na B Tonyone, rroKaaano IIX rronHyro IIAeHTH'lHOCTh. 

11a¢paKpaciibre crreKTpbi aTIIX o6paauos rrpiiBeneHbi aa· pile. 2. 

J1a. peaynbTaTOB BIICK03~MeTpii'leCKllX ll CIIeKTpoMeTpii'leCKllX ll3MepeHIIH 

MO:lKHO aaKnro'!IITb 1 'ITO aaMeTHoit corron'IIMe_Piiaau;m C::TIIpona II T<l>~ He 

IIpoiicXOJliiT. Me:a<ny Mon~K~naMH- IIOnHCTnpona n. MoneKynaMn T<PB cymecTByeT, 

IIO-BH)liiMOMy, BSaiiMO)leHc'TBHe He XRMII'!eCKOro, a ¢II3II'!eCKOro xapaKTepa, 
. . .~ . . 
rrpiipona KOToporo Mo:a<eT 6biTb BbiHCHeHa crreunanbHhiM nccnenosaHIIeM. 

' ,./ 

x/ . 
CneKTpb! 6binH nony'leHbi B HIPX AH CCCP B.H.Ka6aHOBbiM, 

10 

'l- ' 
'. 

I 

,, 

3TO B3aiiMOlleHCTBlle ociycnOBliiiBaeT , HOBOe c·o'leTaHHe CBOH 

6narorrpiiSITHbiM nnsr llCIIOllb30BaHHSI nc c T<PB rrpii IIpHrOTOBl 
-• 

TOpOB, HeCTaHAapTHbiX TlliiOB. 

l1HTepaTypa 

I. O~B.CaBrreHKo.- 17T3, M4, I42 ( I959). 

2. IO.K.AKHMOB1 M.M.EyTcnoB, O.B.CaB<WHKo, JT.M.CopDJ 

4I3 ( I962); 17perrpHHT OHHU, P-6IB, fly6na~ I964~ 
3. M.M.ByTCJIOB, B.H.KoMapoB, O.B.CaB'leHKO, n.M.CopoR 

( I965). 

4 •. l0.17.17orroB, M.CTsMIIHHCKHfi. 17T3, M2, 94 ( I967). 

5. n.fl.)/(HJibUOB8, M.H.MeaBeaeB. CnHHTJiiiJIHTOpbi H CUHHTllll 

pHB/Ibi, M, I960, CTp. 22I. 

6. A.C.HcaeB, M.H.MeaBeaeB, B.H.IlpoxopoB. CunHTHJIJIHTo 

IIHOHHbiJ MaTepHa'nbr. XTY, XapbKOB, . I963,. CTp. 25 

. 7. B.K.KocMarreBCKHfi, -·M.C.AtiHyTa~HoB. 17T3, M3, ~ 
B. B • .ll.Eeay'rnbzti, r.l7.3arrnecHH'f~HKO. 17T3 MI, I86 

9. U~M.PoaMaH, K.T.IlHMMep. A3, ·g, MI, 54 ( I957)~ 

10.; J.A. Norlchop, Trans. JRE NS-3, 81 (195{3); J.A.No~ 
Nuci!, · 14, N4, 36 (1956). 

11. A .H~ '-lepH06ai1, A .C.11HM8XOB, n.n.HaropH8H, n.H.Konec 

188 ( I966). 

I2. s.ioaeljJOBHrr. IlpeiipliHT UHcP, 170/IbUia, Y/I959/20, 

I3~ -.fJ~fl.)/(HnbUOBa, E.H.MaTBeeBa, M.H.MeaBeaeB~ IlT3~ 

I4 •. E.E.BapoHH1 B.M.llioHHH. CuHHTHJIJIHTDpbi H cukHTHJIJ 

pHBJibi ... M., I960,' CTp. '2I2. 

.I5. ·B.L.Fu'nt, A,Hetherington. Int. J. Appi.Rad, and 1 

(1.959). 

\ · PyKonncb nocTynnna s nanaTenbcKHll. oTnen 

8 ceHTR6pR 1969 rona. 
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374.000 

383.000 

388.000 

388.000 

345.000 

'-· -.·.1 

paCTBOpOB o6pa3UOB ITC 

3Ha'InTenbHO n.MoneKynnp­

:tlB npaKTll'I9CKH OC~aeTC5I · 
qncToro_nonncTnpona, no­

mmlT o5paseu rrc, COAep­

eT .T9HA9HUHJO ·K yMeHbiiie­

III9HHe MOmHO o6~5ICHHTb 

opofi pacT~T c yaennqeHneM 

IOKBC, nonyqeHHoro nonn­

~cpE, ll nneHOK fiC, B KOTOpb!H 

pacTBopeHHeM ·nonncTnpo-

.. 
19A9Hhl Ha puc, 2, 

. TpoMeTpnqeCKllX ll3MepeHHH 

1.!ui~n cTnpona n TcllB He 

neKynaMn TcpE cymecTayeT, 

a <jlH3ll'I9CKOrO xapaKTepa 1 

nanbHhiM HCcneAOBaHH9M, 

> B,.H,Ka6aHOBbiM, 

·- ... J. 

3TO B3aHMOA9HCTBHe o5ycnoBnHBaeT HOBOe c'oqeTaHne CBOHCTB1 siBmiJOI!l99C5I 

5naronpH5ITHhiM AnSI llCITOnb30B8Hll5I fiC C TcpE npil: npHrOTOBneHHll CUHHTHimn­

TOpOB: H9CT8HA8P,THblX THITOB, 

nnreparypa 

1. O~B.CaB'leHKO,- IlT3, M41 142 ( 1959), 

2. IO.K.AKHMOB, M.M.ByrcnoB, o.B.CaB'leHK_O, n.M.CopOKOo' A3, 1.2, M5, 

413 ( 1962); JlpenpHHT OHHH, P-618, .ily6Ha, 1964>' 

3. M.M.ByrcnoB, B.H.KoMapoB, o.B.CaB'leHI(o, n.M.CopoKO. JlT8, M3, .84' 

( 1965). 

4 •. IO.n.noaoB, M.CraMIInHcKnu. ll_T3, M2, 94 ( 1967). 

5. n.H.X<HnbUOBa, M.H.MetweaeB. CaHHTHimHTOpbi H CUHHTIInnHUHOHHbie M8Te­

pH8nbi, M, 1960, crp, 221. 

6, A.C.l1caeB, M.H.MeaBeaen, B,/1,IlpoxopoB. CuHHTHnnHTOpbi If cui!HTimnH­

UHOHHbie Marepnanbi. XTY, XapbKoB,. 1963, · crp. 25. 

7. B.K.KocMa'leBCKHHi ·M.C,AifHYTJJ.HHOB. JlT3, M3, 49 ( 1956), 

B. B • .ll.Besy'rnblif~ r.n.3aaneCHH'leHKO.. IlT3 Ml, 186 (1966). . . ~. ( 

9. H.M.PosMaH, K.T.llrrMMep. A3, & Ml, 54 ( 1957). 
. . 

10.: J.A. Norlchop. Trans. JRE NS-3, 81 (1958); J,A,Norlchop, R,Nobl'?s• 

Nucl~, · ;!;±, N4, 36 (1.956), 

11. A.H~ '-lepHo6au, A.C.llHM8XOB, n.n.HaropHaH, n.H.KoneCHHK,OB. l7T3,. N>l, 

188 ( 1966). 

12, 3,iosecjJoBH'l, JlpenpiiHT HHC/J, Ilonbma, Yl 1958/20, BapmaBa, 1959, 

13~ -(I~H.)!(rrnb'l!OBa, E.H.MarBeeBa, M.H.MeaBeaeB, IlT3, Ml, 79 (.if?67) • 

. _14, .E.E.BapoHrr, B.M.llioHHH. CunHTHnnHropbi H cukHTHnnHUHOHHbre Mare­

plranbr.:M,, 1960, crp.-212 • 

15, B.L.Funt, A,Hethe:rington. Int. J, Appl.Rad, and Isotopes., 1_, 189 

(1.959). 

.. 

PyKonncb nocTynnna B nanaTenbcKnA_ oTnen 
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Pne. 1. KoaueHTpaunoHHbie 3aBHenMoeTII npiiBeaeHHhiX BR3KoeTell: paeTBopoB 
o6pa3UOB IlC e T<PE B Tonyone.· 0 - tiiiCTbiii: nonHenrpon, 1 - nonll- · 
eTHpon + 0,5:Bee. % T<PE, 2 - nonHeTHpon + 2 Bee. % T<PE, 
3 - nonHeTHpon + 5 Bee. i.% T<PE, 4 - nomreTIIpon + 10 Eiee. % 
T<PE. I 

) 

....... ···-~ ~- • -- ··~-.--.--r-r ~ ............... ., :-:- :·,: ~~-~ --.-· --~lr+ •· ~ . -- ..... ··-· .... ~ ·--· ·~- -., . ., 
I I ~ 

a) 
. i ... 

= .. 

I 
i.: j 

'.! . 
I I • ' 

I I ' I. • ~: • ~~ ' I --' g. . _,.,. 1: ~: ;·',, 1 l.t t 1. j .g ... ~.!..L: . J ~J .. ~.:al 

--~-_,......,... r r ~~· -· 

-·--....L ..... - .. .:. .... L 

i) 

·~ ... ~ l 1....-o. b. L I.~ ·;g_L , L 1 l I I 

'l--~-4! ·T-r·· 
. ~ . 'h '(\ . . > 

. i, : 
. i, l qs 

·~ 

;;l:• i,; I I 1 I •i; • I 

I 
j+--:--:-~ .... l . 

1 1 .j I g. 

-· Pnc, 2,: 11n<jJpaKpacnbie cneKTpbi n.rieiloK nc c T<I>E:' a) nnacTMaccc 
CUHHTnnnRTopa; nonyqennoro nonHMepH3auneli CTHpona, KO' 
nepJKHT·. 10 sec.% T<I>E; 6) nonncTnpona, B KOTOphlli 1 
T<I>E aaonnnocb B MOMeHT npnroToanennR nnenKn, 
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• 

[blX -Bsi3KOCTeH- p8CTBOpOB 

~Thi!l: nomrcTnpon, 1 - nonn-
rpon + 2 Bee. % .Tct>E, ' 
lonncTnpon + 10 llec. % 
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i) 

·< l '-'_t:l 1. ,_; :s\. I L I ~ I : ll· •Q ' I I r ~ I 

Pnc. 2 •. 11n¢paKp8CHbie cneKTpbl n.rie!IoK nc c .T<I>B~ a) nnaCTMaccoaoro. 
cunnTnrrrrHTopa, nonyqeanoro nonnMepn3aunel! cTnpona, KOTopbrl! co-
JleplKl!T. 10 aec.% T<I>B; o) nonncTnpona, a Ko'ropwl! 10 aec.% 

· T<I>B BBOJll!ITOCb B MOMenT npnrOTOBrreHHSI U/leHKHo 
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