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Annotatsiya

Tetraftoretilen(TFE)ning polimerlanishi va uning geksaftorpropilen(GFP) bilan
sopolimerlanish  kinetikasiga  temperatura, @ past temperaturali initsiator -
diizopropilperoksidikarbonat  kontsentratsiyasi, reaktsiya davomiyligi, sistemadagi
monomerlar miqdorining o‘zaro nisbati hamda organik suyugqliklarning ta’siri o‘rganildi.

Temperatura, initsiator miqdori va reaksiya vaqtining orttirilishi bilan
politetraftoretilen(PTFE) va TFE ning GFP li sopolimerlarining unumi ko‘payadi. PTFE va TFE
ning GFP li sopolimerlari gaynash temperaturasidagi dimetilformamid, dimetilsulfoksid va
boshga shu kabi organik suyuqliklar ta’siriga chidamlidir.

Rentgenografik tadqiqotlar sopolimerlar tarkibida GFP miqdorining ortishi bilan ularning
kristallik darajasi kamayishini ko‘rsatdi. Ta’kidlash lozimki, sopolimer tarkibiga GFP
bo‘laklarining kiritilishi uning issiqlikka bardoshini biroz susaytiradi.

AHHOTAatsia

UccnenoBaHo BJIMSIHME Ha KUHETUKY [OJMMepU3allMd M CONOJIMMeEpHU3alyU
TeTpadTopaTusieHa(TPI) c rekcapTopnponuseHoM(['PII) TeMnepaTypbl, KOHILEHTPALUU
HU3KOTEMIIEPATYPHOTO VHHUILMaTopa - JAUH30NPONUINIEPOKCUIMKAPOOHATA],
NpPOJOJ/DKUTENBHOCTH peaKL MM, COOTHOILIEHWS] MOHOMEPOB B MCXOJHOM CMecH, a TaKxe
Ha/IMiMe B CUCTeMe OpraHUYeCKUX XXKUJKOCTEN.

YcTaHOBJIEHO , YTO C yBeJMYeHHWEeM TeMIepaTypbl , KOHIleHTpatsih HMHULMATOopa U
IPOJIO/DKUTEJIbHOCTH peakUUu BbixoJ nosutetrpadpTopatuieHa([IT®I) u  comosumMepos
T®3 c I'®II noBbILIAOTCA.

[lokazaHo , yto [IT®3 u cononumepsl TP ¢ 'Ol ABAATCA CTOMKUMU K JAEUCTBUIO
TaKUX OPraHUYeCKUX XXUJKOCTeH , KaK JUMeTUIPopMaMu/i, AUMETUICYJIbOOKCU U Jp. IPU
TeMIlepaType UX KUIIeHUs.

Ha ocHoBe peHTreHorpaduueckux UCCAeJOBAaHUN YCTAaHOBJIEHO , YTO C yYBeJHWYEHUEM
conepxkanus ['®Il crenenp KpucrasnumyHoctu conosuMmepoB TOI ¢ I'PIl ymeHbliaeTcs.
Cnepyer oTMeTuTb, uTO BBeseHue [DIl 3BeHbeB B COCTaB COMOJMMeEpa IMPUBOAUT K
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Abstract

The research influence on the kinetics of polymerization and copolymerization of
tetrafluoroethylene(TFE) with hexafluoropropylene(HFP) of temperature, the concentration
of a low-temperature initiator - diizopropylperoxydicarbonate, the reaction time, the ratio of
monomers in the initial mixture, and the presence of organic liquids in the system has been
studied. It has been established that with an increase in temperature, initiator concentration
and reaction time, the yield of polytetrafluoroethylene (PTFE) and TFE copolymers with HFP
increase.
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It has been shown that PTFE and copolymers of TFE with HFP are resistant to the action
of such organic liquids as dimethylformamide, dimethylsulfoxide and etc. at their boiling
point.

Based on X-ray studies, it was found that with an increase in the content of HFP, the
degree of crystallinity of TFE copolymers with HFP decreases. It should be noted that the
introduction of HFP units into the composition of the copolymer leads to a slight decrease in
its thermal stability.

Kalit so‘zlar: Tetraftoretilen, geksaftorpropilen, monomer, polimerizatsiya,
sopolimerizatsiya, initsiator, kontsentratsiya, skorost polimerizatsii, Kkritichesekaya
temperatura, rekombinatsiya, svobodnbie radikalei, sopolimer, politetraftoretilen,
ftorpolimer, stepen Kristallichnosti va termostoykost.

KioueBbie cJIoBa: TetpadTopaTuIieH, rekcapTOpnpomnuJeH, MOHOMEDP,
noJiMMepusalus, conmosiMMepu3alus, HUHULUATOP,  KOHILEHTpPAlLUsl,  CKOPOCTh
MOJIMMEPHU3AlMY, KPUTHYECKass TeMIlepaTypa, pPeKoMOWHalus, CBOOOJHblEe paJuKalbl,
comoJyiuMep, NoJaUTeTpadTOp3TUJEeH, GTOPHOJIMMEpP, CTeNeHb KPUCTAJJIMYHOCTU U
TEPMOCTOUKOCTb.

Key words: Tetrafluoroethylene, hexafluoropropylene, monomer, polymerization,
copolymerization, initiator, concentration, polymerization rate, critical temperature,
recombination, free radicals, copolymer, polytetrafluoroethylene, fluoropolymer, degree of
crystallinity and heat resistance
BBEJIEHUE

CoBpeMMeHbIM HayYHO-TEXHUYECKHUU NPOTrpecc B pa3BUTUM TAaKUX BaXXHEWIIUX OTpacjen
IPOMBILIJIEHHOCTH KaK paKeTHOM, KOCMHYECKOM, aBUALlMOHHOW M AaTOMHOM TEXHHUKH,
pPaIMOTEXHUKU U PAJIMO3JIEKTPOHUKH, MAIIMHOCTPOEHUU U MEJUIIMHBI CBSI3aH C LUIUPOKUM
npuMeHeHUeM PTOpCoAepKaIUX TOJUMEPOB.

[IpeBoCxXoiHbIE CBOMCTBA GTOPIOJIMMEPOB KaK BbICOKAsi TEPMO-, X€MO-, CBETOCTOMKOCTb,
HEeropwyecTb, GU3M0JIOrHIeCcKasi HEUTPaJbHOCTb , BbICOKHUE JIU3JIEKTPUYECKHE CBOMCTBA U
JIp. SIBJSIIOTCS MOUIHBIM CTHMYJIOM JUJISl PA3BUTHUSL UCCIAEJOBAaHUN B 3TOW OTPACIH XUMUHU
MOJIMMEPOB.

[onutetrpadpTopaTuaeH([ITPI) apiaseTcs OAHUM M3 OCHOBHBIX MPOMbIIIJIEHHbBIX
dTOpPNOIMMEPOB, KOTOPBINA XapaKTepU3yeTcsl HaubGOoJIbllled TEPMOCTOMKOCTBIO Cpelu BCeX
KapOolleNHbIX MOJHMMEPOB , a MO CBOEW CTOWKOCTH K PACTBOPUTEJNSIM U arpecCUBHbIM
peareHTaM MPEBOCXOJAUT JaXKe TaKue “GuiaropojHble” MeTa/JIbl KaK 30JI0TO, IJIATHHA,
BoJsib®paM u ap.[1, 2].

OpHako, elé 60Jblliee pacliMpeHue NPou3BoAcTBa U npuMeHenus [ITPI caepxkuBaeTcs
ero TaKMMH HeJOCTaTKaMH KaK TpyZHas MepepabaThbIBa€MOCTb, CBS3aHHAsl  BbICOKOH
BSI3KOCTBIO pacljlaBa, HEPACTBOPUMOCTbIO B U3BECTHBIX PACTBOPUTEJIAX, X1aJ0TEKYYECThIO,
HU3KOU MeXaHHWYeCKOW MPOYHOCThIO MPU BBICOKUX TEMIlepaTypax, 06yCa0BJIeHHbIE CIa0bIMU
MEXMOJIEKYJIIPHBIMH B3aUMO/IEMCTBUSIMH U KECTKOCTbHIO €r0 MaKpPOMOJIEKY.I.

M3BecTHble MeToAbl Mogudukanuu cBolucTB [IT®I He mMN03BOJNAKT YCTPAHUTH
BblllleyKa3aHHbIE HEJOCTATKH NPU COXPAHEHHWH €ro HCK/IYUTEJbHO BaXKHBIX CBOWCTB.
B HacTos11ee BpeMsi HauboJiee pacpoCTpaHeHHbIM MeTO0M MogudUuKanuu cBoicts [1TDI
SABJISIETC ~ MeToJ  comosuMepusauuu  TetpadtopatuneHa(TPI) ¢ pasaUYHBIMU
MoHOMepaMHu|[3-7].
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llenpto JaHHOW pabOThl SBJSJOCH MCJIEeJOBaHME KUHETHYECKUX 3aKOHOMEPHOCTEH
romonosuMepusanuu TPI u ero comosmMmepusanuu c rexkcaptopnponuueHoM(I'®Il) B
NPUCYTCTBUM HU3KOTEMIIEPATYPHOTO0 HHMULMATOpPA — JUHU30MPONUJINEPOKCUIUKAapOOHaTa
(AUIIAK), a TakXke CcpaBHUTeJbHOe H3y4yeHHe  (PU3UKO-XUMUYECKHX  CBOMWCTB
CHHTE3VMPOBAHHBIX [TOJIMUMEPOB U COMOJUMETPOB.

IKCITEPUMEHTAJIbHAA YACTb
HcxoaHble BellecTBa, HX OYHMCTKA U XapaKTepHCTHKA.

T®3 u I'QIl B 06BIYHBIX YCIAOBUAX MPEACTABAAIOT COO0M ra3oob6pasHble MOHOMEPHI U
XapaKTepUsyoTcs PU3NKO-XMMUYECKUMHU CBOMCTBAMH, Ipe/iCTaBJIeHHbIMU B Tab6J1.1.
Ta6auna |
@PU3MKO-XMMHUYECKHe KOHCTaHThI UCII0/Ib30BaHHBIX
dTopcoaepxKalIMX MOHOMEDPOB

HaunmeHoBaHue pu3UKO- T®3 [8,9] I'®Il [10]
XUMHUYECKHUX KOHCTAHT
MounekysisipHas Macca 100,02 150,03
TemnepaTypa nJaBjieHus, °C -142,5 -156,2
TemnepaTtypa kunenus,°C -76,3 -29,4
[lnoTHOCTB, T/CM3 1,519 1,583
(-76,3°C) (-40°C)
KpuTtnueckas temnepartypa,®C 33,3 105,0
Kputunueckoe faBiieHue, Mna 4,071 3,254
KpuTnueckasi nJ1I0THOCTb, I'/cM3 0,58 0,6

T®3 cuHTe3upoBasicai U3 Aubpomuaa TerpadpTopaTtaHa - @P-114-Bz[11]. Jsasa sToro B
KPYTJIOAOHHYI0 KOJIOY, CHAa0XeHHYI0 0OpaTHbIM XOJ0JWJIbHHUKOM, KaleJbHOW BOPOHKOW U
MellaJIKOW, HacblMaid 25 T. LMHKOBOTO TOPOILIKAa, MPUIMBaJXM Ha Hero 35 MJ
M30MPONUIOBOTO CIMPTA M NMPH NepeMellMBaHUM NMPHUKaNbIBaJd W3 KalleJbHOW BOPOHKHU
cMechb 70 r aubpoMuaa TeTpadpTopaTaHa ¢ 35 MJI U30MPONMUIOBOTO CIMPTA. Bolgensouuiics
T®3 nponyckany 4yepe3 ps/j JOBYUIEK, OXJIaXKJaeMbIX CMECbIO alleTOHA C »KUJKUM a30TOM.
Yuctbiit TOI KOHZEHCUPYETCS B JIOBYIIKE, OXJIAXK/AAa€MOM KUJIKUM a30TOM.

['®Il npeacTaB/sAa cCOO0M MPOMBILLJIEHHBIN NMPOAYKT, KOTOPbIM C MeJbl0 JO0MNOJHUTENbHOU
OYMCTKM NOJBEprajici HU3KOTeMIlepaTypHOU peKTU(PUKaAUM U oTOHUpasach (pakuus c
TeMnepaTypou KumneHusa -29°C. Yucrtora MOHOMEpPOB OIeHMBaJacb C IOMOLIbIO
xpomarorpada "Beipyxpom-A-1". ConepkaHue npuMeceit B HUX He npeBbiasso 1*10-4 macc.%.
MeToauKa CMHTe3a U UCC/IeJOBaHHUS CBOVICTB NOJIUMEPOB U

conosimmepos TPI.

MeToauka cMHTe3a 06pa3LoB

[lonrnmepuszanua u conosuMepusauua TP3 c¢ T'PIl npoBoguavce B aMmysax U3
MOJIMO/JIEHOBOTO CTeKJa. Bbixo/ mosrMepa U cONMoJiMMepa Onpeesisicsad rpaBUMETPUYECKHU.
TiaTes1bHO OUUILLEHHbIE MOHOMEPHI 06€3ra’KMBaJIMCh HAa BAKYYMHO-/,03UpYIOLeld YCTAaHOBKE
IyTeM MHOTOKPAaTHOrO 3aMOPa)XUBAaHUS UX KUJAKUM a30TOM U OTKAYKOU A0 OCTAaTOYHOTO
faBnenus 1+10-2 mm.pT.cT(TOp), C MNOC/AeAyHOIIMM pa3MopaxuBaHueM. (O6Ge3rakeHHble
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MOHOMEpbl XpaHWJUCh B ¢opba/sioHAX, M3 KOTOPbIX OHU [03UPOBAJUCH B aMIYJIbI.
KosnyecTBO [03MpyeMOro MOHOMepa ONpeJessjocb IO HW3MEHEeHHWI [iaBJeHUd B
¢dbopbassoHax Npy NOMOLIM PTYTHOTO MaHOMETPA.

ToyHOe KO/JIMYEeCTBO OTAO3MPOBAHHOTO MOHOMepa ONpeneJisJoch MO0 Pa3sHOCTH MaccChl
aMIlyJibl, KOTOpble B3BELIMBAJMCh HAa aHAJIUTUYECKUX BeCax C TOYHOCTBK A0 MJIKC-MHUHYC
0,0002r.

[lonumepuszauusa U cononuMepusanusa T®PI, UHULUKMPOBAHHAsd HU3KOTeMIlepaTypPHbIM
WHULUATOPOM - JAUIJK, ocylecTBAS/INCh CAeAYIOIUM 00pa3oM: oOmpefieieHHOe
KOJIMYeCTBO UHULIMATOpPA B KallWJLJIIpe BBOJAUJIOCH B aMITyJly U 00e3rakMBaJiocb B BAKYYMHO-
JlO3UpYIOLIeNd YCTaHOBKE JIByXKPAaTHBIM 3aMOpPaXMBAaHUEM C MOCJAEAYHOLIed OTKAa4KOW [0
OoCTaTO4YHOTO JlaBieHus 1*¥10-2 Top.

3aMopaKMBaHUe aMIyJibl NPOBOAWJIOCH JJil MpeAOoTBpallleHUus pacnaZa U MOoTepu
WHUIMATOpa, Mocje 4Yero A03upoBaid MoHoMmep - TP uau B ciydyae CONOJIUMepHU3ALUU
nocjeoBaTeJlbHO MOHOMepbl - T®3 wu ['®Il B amnyny. Amnysa oThnavBasach,
pasMopa)kuBaJsach ¥ MoMellaaachb B TEPMOCTAT.

[locsie mpoBeneHMs peak M aMIlyJia BCKpbIBaJach U ee COJEeP>KMMOe MOJTHOCThI0 OYUIIAI0Ch
OT HeNpopearupoBaBIlero UHULMAaTopa. Beixo mosiMepa U conoJiMMepa ONpenesscs Mo

dopmyne:
G2*100

G1

rae, W-BbIXo/, oJIMMepa U conosiuMmepa, %
G1- Macca UCXO4HOTO MOHOMepa UJIM CMeCH MOHOMEDOB, T;
G - Macca [oJIy4eHHOTr 0 IoJIMMepa UJIM CONOoJIMMepa, T.

AHasM3 1 MeToAUKa UCC/IeJOBAHUS CBOMCTB CHHTE3UPOBAHHBIX I0JIUMEPOB

UK cnekTpbl CHUMaIMCh Ha JIByX/Jy4yeBoM MHpakpacHoM cnekTpopoToMeTpe UR-20 B
obslactu  3500-400 cmL HWHTepnpeTtayus HOBBIX II0JIOC TOIJIOUIEHUS B CIEKTpax
CONOJINMEePOB NpoBoAUIach yTeM cpaBHeHUs Ux ¢ UK cnektpamu [ITPI[12].
PeHTreHoBckHe AuadppaKTorpaMMbl OJUMEPOB NMoaydeHbl Ha AudpakTomMeTpe YPC-50 UM ¢
MCI0JIb30BAHUEM MOHOXpoMaTu3npoBaHHOro Cu Ko - u3/ydeHHA INpU  yCKOpAMWOIEM
HanpsikeHUM 35 KB U cuJie Toka 10 Ma npu ckopoctu 4%/mMuH 1 1000 uMn/cek.
O6pasibl COMOJMMEPOB IOTOBUJIM NPECCOBAHMEM B BHU/I€ MJACTUH C TOJLMUHOW 1,2 MM Ha
creruasbHoM npecchopme noj AasaeHueM 5000 kr/cm?
CteneHb kpucTa/ainiHocTH K paccuutbiBasack no ¢popmysie[13-15]:

K=— K& —

Ig+ k*lg

rjae, K- cTenenp KpucTaJsIMYHOCTH 06pasna, %;
[k-MHTEHCUBHOCTb KPUCTAIJIMUECKOTO NMUKA Ha AudpakTorpamme (20 = 170801 );
Ia-MHTEeHCHBHOCTB aMopdHoro rana(20=16°201);
k- nonpaBouHbI¥ K03QUIMEHT, paBHbIM 0,556.

JlepuBaTorpaduueckoe uccaej0OBaHUE MOJUMEPOB U CONOJMMEPOB MPOBOJAUIM Ha
nepuBatorpade cucrembl ®.Ilaynuk, A.Ilayavk u A. dpaeit B unTepBasie Temnepatyp 200-
1000°C npu ckopocTu HarpeBa 5 rpaZ/MuH U uyBcTtBUTeabHOCcTH JTA 1/5 u ATl 1/10. B
KauecTBe HHEPTHOr0 3TaJioHa npuMeHsau Al20s.

[TOJIYYEHHBIE PEBYHBTIW UX OBCYKJEHUE
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[Tonumepuzanus TOI.

Hamu uccienoBaHo BiHMSIHWE Ha KMHETUKY MOJMMepU3alUu U conoauMepusauuu TOI
TeMIlepaTypbl, KOHILEHTPALlUM MHULKATOPA, NPOAO/KUTEIBHOCTH peaKIuh, COOTHOLIEeHUS
MOHOMEPOB, a TaKXXe HaJIMYHhe B CUCTeMe OpraHuyYecKux xxugkocrted. [lonnmepusanusa TP
y3yvasnach npu koHueHtpayuax JAUIAK [ Lus ] 1,02*%10-2, 2,05*%10-2 u 3,07*10-2mMosb/n1. 1
NPOAO/DKUTENBbHOCTHU peakuuu [ t] oT 15 1o 360 MuH.

YcTaHOBJIEHO, YTO C NOBBIIEHUEM TeMIlIepaTypbl CKOPOCTb MOJIMMEPU3aALMU NIOBBIIAETCH U
JIOCTUraeT MaKCHMMaJbHOM BesnuuHbl npu 30°C(Tabs.2). YBenudyenue Bbixoga I[ITPI c
NOBBILIEHWEM TeMIlepaTypbl 00yCJI0BJE€HO BO3pacTaHMEM YMCJIa CBOOOJHBIX PaJMKaJoOB,
CIOCOOGCTBYIOLIMX YBEJWYEHUI0 CKOPOCTM WHUIMUPOBAHUA.  YUUTBIBasg KPUTHUUYECKYIO
Temnepatypy T®3(33,39), nosmumepusanus Boiiie 30°C HaMH He MPOBOAUJIACE.

Kpome TemmepaTyphbl, CyllleCTBEHHOE BJIHMSIHME Ha BBIXO/J I0JIMMepa OKa3blBaeT BpeMs
NoJIMMEepPU3al UM U KOHIeHTpalys WHULMaTopa. B CBA3M € 3TMUM HaMu 6blia NOAPOOHO
u3ydyeHa noauMepusanuu TPI npu pasnuuHbix KoHueHTpauusax JAUIIJK u BpeMeHu
NoJMMepU3alUu. YCTAHOBJIEHO, YTO MNPU MNOCTOSHHOM KOHIeHTpallMM HHHULMATopa C
yBeJIMUeHUEM BpeMeHM mnojuMepusanuu Bbixon [IT®3 Bospacraer. Hanpumep, npu
koHueHTpauuu UK 1,02*10-2mos1b/21. ¥ BpeMeHU noauMepusanuu 30, 60 1 120 MuH.
BbixoJ [IT®I cocraBigeT coorBeTcTBeHHO 2,8, 10,2 1 44,2%.

Tab6suna 2
JlaHHble 1o noauMepusanuu TP B npUCyTCTBUHU
JUITJIK npu 30°C
Bpems Bbixog nosimmepa, % Cp. ckopocThb

noJIMMepUu3aLnuu, "
N0JIMMEePHU3aLHH, % /MUH. g
MUH. —
KoHnentpanusa nauguartopa 1,02*10-2 mosib /1 ﬁ
15 0,9 0,06 2
30 2,8 0,09 =
60 10,2 0,17 i
120 44,2 0,37 g
240 80,5 0,34 %
360 91,7 0,26 >
KoHueHnTpauusa unuguatopa 2,05%10-2 moab/ i a2
15 1,5 0,10 %
30 4,6 0,15 E
60 18,1 0,30 It
120 68,9 0,57
240 90,4 0,33
360 97,2 0,27
KoHnenrpanusa naunuartopa 3,07*10-2 mosib/ /1 ‘
15 2,9 0,19
30 10,1 0,34
60 46,3 0,77
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120 87,6 0,73
240 97,3 0,41
360 97,7 0,27

[ToBbiieHue Bbixogaa [ITPI c yBennueHMeM BpeMeHH MOJHMMepU3alUU 00YCJI0BJIEHO
HelpepbIBHbIM IPOTEKaHWEM MTOJIMMEPHU3ALIMH BO BpEMEHH.

B MJEHTUYHBIX YCJOBUSIX MOJMMEPU3ALMU YBEJWYEHUE KOHLEHTpAlMM UHUIHATOpa
CIOCOOCTBYET MOBBIIEHUIO eé ckopocTU. Hanpumep, npu BpeMeHu nosuMepusanuu 60 MUH.
M KoHueHTpauusax JUIIJK 1,02.102 , 2,05.102 wu 3,07.10-moub/. CKOPOCThb
nosiuMepusauuu T®I cocrasisieT coorBeTcTBeHHOo 0,17, 0,30 u 0,77 %/MuH.

YBesiMueHUe CKOpPOCTU NOJIMMepH3alUX C MOBbIIIEHMEM KOHLEHTpauWWd HWHULHATOpPa
00YCJIOBJIEHO C POCTOM KOHIIEHTPALMX CBOOOJHBIX PaJIMKaJIOB, 00pa3yIMXCcs NPU pacnaje
MHULIMATOPA, YTO NPUBOJAUT K MOBBILIEHUIO CKOPOCTH MUHULIMUpOBaHusa TO3.

JlanbHelllllee yBeJUYEHUE KOHIIEHTPAlMKM HWHUIIMATOpa 6oJiee 3,07*10-2monb/n1. He
NPUBOAUT K CyLIECTBEHHOMY BO3pPAaCTaHHUI0 CKOPOCTH MOJIMMePHU3aLUHU 3a CYeT CHUKEHUS
3pPEeKTUBHOCTH UHUILUHUPOBAHUSA, YTO OOYCJIOBJIEHO 0Opa30BaHMEM HU3KOMOJIEKYJISPHbBIX
COeJMHEHUN NpHU PEeKOMOMHALMU HU30bITKA CBOOOJHBIX paZjMKa/JOB, He Y4YaCTBYHOUIMX B
Jla/IbHeH1IeM poLecce UHUUUPOBAHUSA

JlorapudmMuyeckas 3aBUCUMOCTb  HayaJbHOM  CKOpPOCTH  mnosauMepusanuuT®d ot
KOHLIEHTpal ¥ UHULIMATOpa BblpakaeTcs NIPSAMOU JIMHUel. BorurcieHHOe 3HaYeHue

n - TaHreHca yrja HakJIOHa NpsIMOM K ocu abuucc paBHo 0,7. HabsroaeMoe OTKIOHEHUe
nopsijika peakiiuu oT o6br4Horo 0,5 06yc/ioB/ieHO 3aTPy/IHEHHEM OUMOJIEKYJIIPHOTO 06pbIBa
pactymux ueneut [IT®J, T.k. oH He pacTBOPHUM B COGCTBEHHOM MOHOMEDE.

C 1nesnbl0 H3y4eHUs BJAMUSHUSA OpraHMYeCKUX paCcTBOpPUTeJied Ha CKOpPOCTb
nosiuMepusauuu TOI peakuus NpoBOAWIACh B IPUCYTCTBUU pa3IMuHbIX KoindecTB CC14.

W3 faHHBIX , IpeJICTaBJEHHbIX B TabJiulle 3 BU/HO , YTO C YBeJIMYeHUEM KOHLEHTPAI[UU
T®3 B CC14 Bo3pacTaeT CKOPOCTb NOJIUMEpPHU3ALUH.

YMenbuieHue KoHIeHTpatsiu TOI B eMHUYHOM 00'beMe SIBJASAETCSA IPUUUHON CHUXKEHUS
ckopocTty nonuMmepusanuu TP B npucytcrBuum CC14.

Ta6suna 3
JaHHble o nosuMepusauuu TP B IpUCyTCTBUU
CC14 mpu 300C, [ Iun ]=2, 05*10-2 Mosb/ 1.
u [t]=360MunH

Conepixa- Beixoa nosumepa, % Cp. cKOpOCTBb nIOJIMMe-
Hue TP B pacTBOpe, pusauuy, %/MuH

20 12,1 0,03

40 19,8 0,05

60 45,2 0,12

80 76,0 0,21

100 79,2 0,27

Cononumepusanusa TP c ['OIL.
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B Hamux wucciefoBaHUSAX [Jis BbISICHEHUs BJWSIHUS COOTHOUIEHHS UCXOJHOM CMeCcH Ha
KHHETUKY CONOJIMMepPU3aluu MoJibHOoe cooTHolneHue TPI:I'PIl BapwupoBasiock oT 0,3:0,7
no 0,7:0,3. [loniyyeHHble JaHHbIE TPUBE/EHbI B TabIUIE 4.

Ta6sauna 4
JaHHble o conosnMepusanuu T®I C I'PII
nop aeicteueM JUITJK npu T=30C u [ lun | = 2, 05*10-2 Mosib/ 1.

Bpewmsa Brixoz conosiuMepa, | Cp.CKOpOCThb CoIIO-
COIMOJIMMepHU- % JuMepusanuy, %,/MuH.
3allMy, MUH.
MousbHoe cooTHoluieHue TO®I:I'dI1=0,3:0,7

60 3,7 0,06
120 9,2 0,09
240 14,1 0,06
360 16,0 0,04

MoubHOoe cooTHouieHue TOI:I'PI1=0,5:0,5
60 12,3 0,16
120 25,0 0,21
240 34,9 0,15
360 37,4 0,10
MouabHoe cooTHomeHue TOI:I'®I1=0,7:0,3
60 15,7 0,26
120 41,1 0,34
240 56,3 0,23
360 59,8 0,17

Kak BUAHO U3 JJaHHBIX Tabuulbl 4, ¢ yBesudueHueM cojiepkanuss T®I B MoHOMepHOU
CMeCcH U BpeMEeHHU CONMOJIMMEpPU3al UM BO3pacTaeT KaK CKOPOCTb MPOLECcca, TaK U BBIXO[,
coroJiuMepa.

Takum obpa3oM, HaMU H3y4yeHa romomnosuMepusauuu TP U ero comnojuMepUsaluu C
['®II B npucyTCTBUM HHU3KOTeMIlepaTypHoro uHunuartopa -JAUIl/JK.

YcTaHOBJIEHO, 4YTO C yBeJHWYEHUEM TeMIEpaTyphbl, KOHLEHTpPALUMU HHHUIMATOpPA U
MPOJOJDKUTENBHOCTH peakuu Bbixo [ITPI u cononumepoB TP ¢ 'PII noBeimaroTcs.

[TokazaHo, yto [IT®3 u conosumepbl TPI ¢ I'PII ABAAOTCA CTOUKMMH K A€UCTBUIO TAKUX
OpPraHUYeCcKUX KHUAKOCTeH, KaK AuMeTHaIdOopMaMHu, AUMETHICYJbPOKCUA U Jp. NpHU
TeMIlepaType UX KUIIEHUS.

Ha ocHoBe peHTreHorpaduyecKux HCCJIeJOBAHUN YCTAHOBJIEHO, YTO C yBeJUYEHUEM
conepxanus ['®II creneHb KpucTaandHOCTH conosiuMmepoB TP ¢ DIl ymeHblIaeTcs.

JaHHble nepuBaTorpaduyecKUx HCCJIEeJ0BAaHUU CONMOJMMEPOB YKa3blBAlOT Ha TO, YTO
BBeJleHue ['®Il 3BeHbEeB B COCTAB COMOJIMMEPA NPUBOJAUT K HE3HAUYUTEJIbHOMY CHUXXEHUIO
€ro TepMOCTOMUKOCTH.
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