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TETRAFTORETILENNING GEKSAFTORPROPILEN BILAN SOPOLIMERLARINI OLISH VA
XOSSALARINI O‘RGANISH

CUHTE3 U UCCNELOBAHUE CBOWUCTB COMNOIMMEPOB TETPAGTOPITU/NEHA C
FTEKCA®TOPMPONMUNIIEHOM

SYNTHESIS AND INVESTIGATION OF PROPERTIES COPOLYMERS OF
TETRAFLUOROETHYLENE WITH HEXAFLUOROPROPYLENE

Alky6oB Unxam Ongawesuny
OdouyeHm ®depaaHcKo20 20cydapcmeeHH020 yHUsepcumema

Annotatsiya: Tetraftoretilen(TFE)ning 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 TFE ning GFP li
sopolimerlarining unumi ko‘payadi. TFE ning GFP |i sopolimerlari qaynash
temperaturasidagi dimetilformamid, dimetilsulfoksid va boshqa shu kabi organik
suyugqliklar ta’siriga chidamlidir. Rentgenografik tadqgiqotlar sopolimerlar tarkibida GFP
migdorining ortishi bilan ularning kristallik darajasi kamayishini ko‘rsatdi. Ta’kidlash
lozimki, sopolimer tarkibiga GFP bo‘laklarining kiritilishi uning issiqlikka bardoshini biroz

susaytiradi.

AHHOTaumA:  MccnedosaHO  eaUAHUE  HA  KUHemMUKy — conoaumepu3ayuu
mempagpmopsmuneHa(TP3) c eekcagpmopnponuneHom(I®ri) memmnepamypel,
KOHUeHmpauuu HU3KOMeMmnepamypHo20 UHUyuamopa -

duusonponunnepokcudukapboHama, npodoaxcumenoHoCMu pPeakyuu, COOMHOWEHUA
MOHOMEPOB8 8 UCXOOHOU CMECU, @ MAKHE HaNUYUe 8 cUCmemMe Op2aHUYECKUX HUOKocmed.

YcmaHosneHo , 4mo C ygesaudyeHUem memnepamypsl , KOHUeHmpatsiu
uHUYUamopa U npoooAXUMenbHOCMU peakyuu 8bixo0 conoaumepos TPI ¢ [Pf
nosbIWarmcs.

lMokazaHo , ymo cononumepol T3 ¢ Pl asnaromca cmolkumu K delicmauro
MaKUux opeaHuU4eckux xuokocmel , KoKk oumemungpopmamud, OuMemuscynb@okcuo u op.
npu memnepamype ux KUneHus.

Ha ocHose peHmeeHozpaghuyeckux uccanedosaHuli ycmaHo8AEHO , 4Ymo C
yeenuyeHuem codepxaHusa P cmeneHb KpucmanauyHocmu conoaumepos TP3 ¢ Pl
ymeHbwaemca. Cnedyem ommemumes, ymo esedeHue ['®f1 38eHbes 8 cocmas cononumepa
npusooum K He3Ha4YumesnbHOMY CHUXCEHU0 e20 mepmMocmoliKocmu
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Abstract: The research influence on the kinetics of  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.

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, kritichesekaya
temperatura, rekombinatsiya, svobodnye radikaly, sopolimer, politetraftoretilen,
ftorpolimer, stepen kristallichnosti va termostoykost.

KnioueBble cnoBa: TempagmopamuneH, 2ekcagpmopnponuneH, MOHOMep,
noaumepu3ayus, cononumepu3ayus, UHUUUAMOP, KOHUEHMpPAauyus, CKopocmsb
noauMepu3ayuu, Kpumu4yeckasa memrepamypd, peKkombuHayus, ceob00Hble paduKasnsl,
cononumep, noaumempagpmopamuseH, ¢pmoprosaumep, cmerneHs KpucmanauyHocmu u
mepmocmolikocme.

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

BBEAEHUE

MpeBocxoAHbIe NOKA3aTe/IN TEXHUYECKMX XapaKTePUCTUK pTOpNnoaMMepoB Bceraa
npuBAEKaNM W NPOAOJIKAIT NpUBNAEKaTb K cebe 0coboe BHUMaHME YYEHbIX MUpa U
WKMpoKoM obuwecTBeHHOCTM B LenoM. CoBpeMeHbI HAay4yHO-TEXHUYECKUI nporpecc B
Pa3BUTUM TaKUX BaXKHEMLLIMX OTpacner NPOMbBILNEHHOCTU KaK PaKeTHOM, KOCMUYECKOMN,
aBMAUMOHHOM WM ATOMHOM  TeXHWKW,  PALUOTEXHUKM U PaANOINEKTPOHUKM,
MaLLUMHOCTPOEHUN U MeAMLUMHbI CBA3AH C LUMPOKMM MNPUMEHEHMEM GTOPCOAEPKALLMX
nosiMMepoB.

YHUKanbHble CBOMCTBA PTOPNOAMMEPOB KaK BbICOKasi TEPMO-, XeMo-,
CBETOCTOMKOCTb,  Heroptoyectb, GU3MONOTMYECKAaa  HEUTPANbHOCTb ,  BbICOKUE
AVSNEKTPUYECKME CBOMCTBA W Ap. ABAAIOTCA MOLWHbIM  CTUMY/IOM A8  Pa3BUTUA
nccnenoBaHMM B 3TOM OTPACAM XMMUKU NONMMEPOB.
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MNonutetpadtopatuneH(NTDI) asnaeTcA OAHMM M3 OCHOBHbIX MPOMbILLIJEHHbIX
dTOPNOANMMEPOB, KOTOPbIN XapaKTepu3yeTca Hambonbluel TepMOCTOMKOCTbIO Cpean Beex
KapbouenHbIX NOJIMMEPOB , @ MO CBOEN CTOMKOCTM K PACTBOPUTENAM U arpeccUMBHbIM
peareHTaM NpPeBOCXOAMT Aarke Takue “GnaropoaHble” meTannbl Kak 3010TO, NAATUHA,
Bonbdpam u gp.[1, 2].

OpHaKko, ewé 6onbliee pacwmMpeHMe NPOU3BOACTBA WM NpumeHeHua MNTPD
CAEP’KMBAETCA €ro TaKMMU HeAoCTaTKaMK KaK TpyaHasa nepepabaTbiBaeMoCTb, CBSiI3aHHaA
BbICOKOM BAI3KOCTbIO pacn/siaBa, HepacTBOPMMOCTbO B W3BECTHbIX pPACTBOPUTENAX,
XNalOTEKYYECTbIO, HU3KOM MEXAHMUYECKON MPOYHOCTBIO MPU BbICOKUX TemnepaTypax,
06ycnoBNEHHbIE CNABBIMN MEKMONEKYNAPHBIMU B3aUMOLAENCTBUAMMU U KECTKOCTbIO €ro
MaKpOMOEKY.

MN3BecTHble meToabl moandukaumm csoiictd MNTPI He NO3BOAAKOT YCTPAHUTL
BbllLEeYKa3aHHble HeAOCTaTKM MPU COXPAaHEHUM €ro MCKAYUTENbHO BaXKHbIX CBOMCTB.
B HacTosuwee Bpema Haubonee pacnpocTpaHEHHbIM MeTogomM MoaudUKALMKU CBOWCTB
NT®D ssnserca meTon conoaumepusaumm TetpadTopaTuneHa(TPI) ¢ pasnnYHbIMUK
MoHomepamun[3-7].

LUenbto AaHHOM paboTbl ABNANOCH ncnepoBaHue KMHETUYE CKNX
3aKOHOMepHoCTeNn  romononaumepmsaumm T3  u  ero  conoauMmepusaumm ¢
rekcadptopnponuneHom(fdPr) B nNPUCYTCTBMM HU3KOTEMMEPATYPHOrO MHMUMATOPA —
AnunsonponuanepokcuankapboHata (QUMNAK), a TakKe cpaBHUTENbHOE U3yvyeHne PpU3nKo-
XMMUYECKMX CBONCTB CUHTE3MPOBAHHbIX MOJIMMEPOB U CONOIMMETPOB.

McxopHble BewecTBa, UX OYMCTKA U XapaKTepUCTUKA.
TO3 u PN B 0ObIYHLIX YCNOBUAX NpPeAcTaBAAOT cobon rasoobpasHbie

MOHOMEpPbI U XapaKTepu3yrTca PU3NKO-XMMUYECKMMW  CBOMCTBAMM,
npeacTaBneHHbIMM B Tab.1.
Tabnuua |
PU3NKO-XMMUYECKME KOHCTAHTbI MCMOIb30BaHHbIX
dTOpCcoaepKaLMX MOHOMEPOB
HaumeHoBaHue pu3UuKo- T3 [8,9] ren
XMMUUYECKUX KOHCTaHT [10]
MonekynapHaa macca 100,02 150,03
TemnepaTtypa nnasnenums, °C -142,5 -156,2
Temnepatypa kunenums,’C -76,3 -29,4
MnoTHoCTb, r/cm® 1,519 1,583
(-76,3°C) (-40°C)
Kputnyeckasa temnepatypa,’C 33,3 105,0
Kputnueckoe gasnenune, Mlla 4,071 3,254
Kputnyeckaa nnoTHOCTD, r/CN\3 0,58 0,6
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TP cuHTesnpoanca ns gubpommaa tetpadropataHa - P-114-B,[11]. Ana sToro B
KPYrNOAOHHYI0 KONby, CHabKeHHY0 06paTHbIM XONOANABHUKOM, KanesbHOM BOPOHKOW U
MeLLANKON, HacbiNnanm 25 r. UMHKOBOrO MOPOLWKa, NpuAMBaAM Ha Hero 35 mn
M30MNPONUIOBOr0 CNMPTA U NPU NepemMeLnBaHNM NMPUKANbIBAIM U3 KanelbHOW BOPOHKMK
cmecb 70 r aubpomumpaa TeTpadTopaTaHa ¢ 35 ma  um3onponunoBoro  cnupra.
Boigenaowminca TP nponyckanm yepes pajg, NOBYLLEK, OXNaXKAAeMbIX CMECbio aLeToHa C
KUOKMM a30TOM. Yuctbin TP KOHAEHCUPYETCA B JIOBYLUKE, OXNAXKAAEMOW MHKUAKUM
a30TOM.

F®MN npeacraBnan  coboil MNPOMBIWIEHHBIM  MNPOAYKT, KOTOPbIM C Nenbto
AOMNONHUTENbHOM  OYMCTKM MNOABEpPrancad HU3KOTEMMNEPATypPHOM peKkTUdMKaumm U
oTbumpanacb ppakyma c TemnepaTtypon kuneHua -29°C. Yuctota MOHOMEPOB OLEHMBANACh
c nomolubto xpomatorpada "Beipyxpom-A-I". CoaepaHne npumeceit B HUX He NPEBbILLAN0
1*10™ macc.%.

MeTtoauKa cuHTe3a u uccnepoBaHUA CBOMUCTB

cononumepos TPI.

MeTtoauka cuHTesa o6pasuoB

Cononnmepusauma TP c PN npoBognnmcb B amnynax u3 monmbaeHoBOro
CTeKna. Bbixoa nonvmepa u conosmmepa onpeaenanca rpaBumeTpmyeckn. TuwaTenbHo
OYMLLEHHbIE MOHOMepbl 06e3ra)KMBannUCb Ha BaKyyMHO-Z4O3UPYHOLWEN YyCTaHOBKE MyTem
MHOFOKPATHOrO 3aMOPAXXMBAHUA WUX MKUAKMM a30TOM M OTKAYKOM [0 OCTAaTOYHOrO
AaBneHnA 110 MM.PT.CcT(TOp), C nocneayoWmMm pasmoparkuaHuem. ObesraskeHHble
MOHOMepPbI XpaHuaucb B ¢popbannoHax, U3 KOTOPbIX OHW A03MPOBAMCb B aMMy/bl.
Konnyectso p[03Mpyemoro MoHOMEpa Onpeaenanocb MO M3MEHEHWUID [aBNEHMA B
dopbannoHax Nnpu NOMoLLM PTYTHOTO MaHOMeETpa.

ToyHoe KOAMYecTBO OTA03MPOBAHHOIO MOHOMeEpPA onpeaenanocb No PasHOCTU
MacCCbl amny/ibl, KOTOPble B3BELIMBAINUCh HA AaHAIMTUYECKUX BECaX C TOYHOCTbIO A0 NAOC-
munHyc 0,0002 r.

Cononumepusaumsa TO3, MHULMMPOBAHHAA HU3KOTEMNepaTypPHbIM
MHMumatopom -  OUNAK, ocywectBasauch cneayowmm obpasom: onpepeneHHoe
KONMYECTBO WMHMLMATOPA B Kanuanape BBOAMNOCL B amnyny M obesrakmsanocb B
BAaKYYMHO-A03MpPYIOWEN YCTAaHOBKE [ABYXKPATHbIM 3aMOpPa*KMBaHMEM C nocneayrouen
OTKA4YKOWM A0 OCTAaTOYHOroO AaBAeHus 1*10? TOp.

3amopaxmBaHue amnynbl NPOBOAMAOCL ANA NpefoTBpalLeHMA pacrnaja u
noTepu WHUUMATOPA, MNocnae 4ero A03UPOBaAM MoHomep - TPD uam B cayyae
conoaumepusaumm nocneaoBaTtenbHO MOHoOMepbl - TOD u [N B amnyny. Amnyna
OTNamBanacb, pa3moparkmeasacb U NOMeLLasnacb B TEPMOCTaT.

Nocne npoBeseHMA peakuum amnysna BCKPbiBanacb M €€ CcoAaepmmoe
MOJIHOCTbIO OYMLLANOCL OT HenpopearMpoBaBLUIEro MHuUUMaATopa. Bbixoa cononavmepa
onpegenanca no ¢opmyne:
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G*100
W= 22—
Gy

raoe, W-Bbixog cononmmepa, %
G1- Macca UCcxo4HOro MOHOMEpPA UAM CMeCc MOHOMEpPOS, T;
G2 - macca Noay4YeHHOro conoanmepa, r.
AHanu3 n meToauKa uccneaoBaHUA CBOMCTB CUHTE3UPOBAHHbIX CONO/IMMEPOB
MK cnekTpbl CHUMANUCb Ha ABYXNYy4EBOM MHPPAKPACHOM crnekTpopoTomeTpe
UR-20 8 o6nactu 3500-400 cm™. NHTepnpeTauma HOBbIX NONOC NOrNOWEHMNA B CNEKTpax
CONoNMMEPOB NpPoBoAKUIaCk NyTeM cpaBHeHUA nx ¢ MK cnektpamn NTHI[12].
PeHTreHOBCKME AnadpaKTOrpamMmmbl NOAMMEPOB NOJYYEHbI Ha AUPpaKTOMETpe
YPC-50 MM c¢ ucnonb3oBaHnem moHoxpomatmsumpoBaHHoro Cu K, - u3nydyeHua npwu
ycKopAwwem HanpaxeHun 35 KB n cune Toka 10 ma npu cKopoctm 4°/muH 1 1000
nmn/cex.
O6pa3ubl CONOMMEPOB FOTOBUAN NPECCOBAHMEM B BMAE NAACTUH C TOAWMHOMK 1,2
MM Ha cneuunanbHom npeccopme nog gasneHmnem 5000 Kr/c:v\2

CteneHb KpuctanamnyHoctn K paccumtbiBanacb no ¢opmyne[13-15]:
Ik
I+ kxlg
roe, K- creneHb KpuctananyHoctm obpasuya, %;

l(<-MHTEHCUBHOCTb KPUCTANIMYECKOTO NKa Ha AndpakTorpamme(20 = 17°80" );
|, ~-MHTEHCMBHOCTb amopdHoro rana(20=16°20");
k- nonpaBoOYHbIN KO3PULKNEHT, paBHbI 0,556.

[epuBatorpaduyeckoe  uccnegoBaHWe  MOAUMEPOB WU COMOAMMEPOB
nposoaunu Ha pepwusatorpade cuctemol P.Maynuk, A.Mayauk u A. dpaent B MHTepBane
TemnepaTtyp 200-10002C npu ckopocTK Harpesa 5 rpaa/muH u yyscteuTenbHoctn ATA 1/5
n AT 1/10. B KayecTBe MHEPTHOrO 3TanoHa npumeHsanu Al,Os.

NONYYEHHDIE PE3Y/ZIbTATbI U UX OBCYXXOEHUE

Monumepusauymna TOI.

Hamun nccnenoBaHo BAMAHME HA KUHETUKY MOJIMMEPM3ALMU U CONOIMMEpPU3ALUN
T®3 TemnepaTtypbl, KOHUEHTPAUMW MUHULMATOPA, NPOAO/IKUTENIbHOCTU  peakuum,
COOTHOLUEHNS MOHOMEPOB, @ TaKXXe Ha/AMyMe B CUCTEME OPraHMYECKUX MKUAKOCTEWN.
Nonumepusaumns TO n3yyanacb npu KoHueHTpaumax AUNAK [ 1,,] 1,02*107, 2,05*107% u
3,07*10M0Nb/N. U MPOAOMKNUTENBHOCTM peakumu [t ] ot 15 40 360 MuH.

YCTaHOBAEHO, 4YTO C MNOBblWEHWeM TemnepaTypbl CKOPOCTb MOAMMEpPU3aLLUMK
MOBbIWAETCA W AO0CTUraeT MaKCMManbHOW BenuuuHbl npu 30°C(Tabn.2). YBenuyenue
Bbixoga MNT®3 ¢ nosbiwWeHMeM TemnepaTypbl 0OYCNOBAEHO BO3pacTaHMEM uYucaa
cBOOOAHbIX pPaAMKanoB, CNOCOOCTBYHOLWMX YBEANYEHUIO CKOPOCTU WHULMMPOBAHMUS.
YunTbiBasaA KPUTUYECKYID TemnepaTtypy TCD3(33,30), nonumepmsauma sbiwe 30°C Hamu He
nposogmnace.

Kpome Temnepatypsbl, CyLLecTBEHHOE BAMAHUE HA BbIXOA NOIMMEpPA OKa3blBaeT
BpemMs NOAMMeEpPM3aLMN U KOHLEHTpauMa MHUUMaTopa. B cBA3M c 3TMm Hamu bBbina
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noApobHO Mu3yyeHa nonmmepusaumm TOI Npu pasnMUHbIX KOHUeHTpauumax AOUNAK wm
BpEMEHM NOJAMMEPU3ALUN. YCTaHOBNEHO, 4TO MNpPM MOCTOAHHOM KOHLEHTPaLuuu
MHULMATOPA C YBE/JIMYEHMEM BpPEMEHU nonmmepusaumm Bbixog MNTPD BospacTaer.
Hanpumep, npn KoHUeHTpaumn AUNMAOK 1,02*10'2M0nb/n. U BpeMeHn noanmepusaumm
30, 60 n 120 muH. Bbixoa, NMTPI coctaBnAeT cooTBeTCcTBEHHO 2,8, 10,2 1 44,2%.

Tabnnua 2
JaHHble no nonnmepusaymm TOI B NpmucyTCTBUMK
ANNAK npm 30°C
Bpems Bbixop, Cp. ckopocTb
nonammepa, % noaMmepusaumu,
noaMmepusaumm, %/MuH.
MMH.

KoHueHTpauua nHmymatopa 1,02*10'2 monb/n

15 0,9 0,06
30 2,8 0,09
60 10,2 0,17
120 44,2 0,37
240 80,5 0,34
360 91,7 0,26
KoHueHTpauua nHmymatopa 2,05*10'2 monb/n

15 1,5 0,10
30 4,6 0,15
60 18,1 0,30
120 68,9 0,57
240 90,4 0,33
360 97,2 0,27
KoHueHTpauma nHmymatopa 3,07*10'2 monb/n

15 2,9 0,19
30 10,1 0,34
60 46,3 0,77
120 87,6 0,73
240 97,3 0,41
360 97,7 0,27

MoBbiweHne BbiIxoga [MNTPD ¢ yBeAMYEHMEM BPEMEHM NOAUMepPM3aLNM
06ycn0BNEHO HENPEePbIBHbIM MPOTEKAHMEM NOJIMMEPU3ALLUM BO BPEMEHMN.

B MAEHTUYHbIX YCNOBUAX MNOAMMEPU3ALUUN  YBEIMYEHUE  KOHLLEHTpaLuuu
MHMUMATOPa CnocobCcTBYeT MNOBbLIWEHUIO €€ CKOPOCTMU. Hanpumep, npu BpemeHun
nonumepmsaumm 60 MMUH. N KoHueHTpauunax QUMOK 1,02.10'2, 2,05.10'2 n 3,07.10
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’Monb/A. CKOpOCTb nonmmepwmsaumm TOI coctasnaet cootsetcteeHHo 0,17, 0,30 wu
0,77 %/MuH.

YBennyeHme CKOpPOCTU NOJAMMEPM3ALUMM C MOBbIWEHUEM  KOHLLEHTpaumu
MHMUMATOPA OOYCNOBAEHO C POCTOM  KOHUEHTpauum  CBODOAHbLIX  PaavKanos,
obpasylowmxca npu pacnage MHULMATOPA, YTO NPUBOAMT K MOBbIWEHUID CKOPOCTU
MHUUMNPOBaAHUA T,

JanbHenwee yBennYyeHne KOHLEHTPaAUUM nHUUMaTopa bonee 3,07*10'2M0nb/n. He
NPUBOAMUT K CyLLECTBEHHOMY BO3PACTaHUIO CKOPOCTU NOANUMEPU3ALMUM 33 CYET CHUNKEHUA
3dPEKTUBHOCTM MHULMMPOBAHUA, YTO 06yCNOoBAEHO 0Opa3oBaHMEM HU3KOMONEKYASPHbIX
COeANHEHNI NpU PeKoMbUHauMM n36bITKa CBOOOAHbLIX PaAWKanoB, HE YYacTBYHOLMUX B
AaNbHeNLWeM NpoLecce MHULUUPOBAHUS.

Norapudmunyeckaa 3aBUCMMOCTb HaYa/lbHOM CKOpPOCTM nonmmepusaumnTdd ot
KOHUEHTPAUMN MHMLUMATOPA BblPaXKaeTca NPAMON IMHMEN. BbluncneHHOe 3HauyeHune

N - TAHreHca yrfa HaK/AOHa npAMoOM K ocu abumcc pasHo 0,7. Habnwopaemoe
OTK/IOHEHME nopAAKa peakumnm oT obbiyHoro 0,5 o06ycnoBneHo 3aTpygHeEHUEM
bumonekynapHoro obpbiBa pactywmx uenen NTPI, T.K. OH HE PAaCTBOPUM B COOCTBEHHOM
MOHOMepe.

C uenblo M3y4yeHUA BAUAHUA OPraHMYECKUX pPaCTBOPUTENEM Ha CKOPOCTb
nonnmepmsaunm TOI peakuma NpoBoAMAACL B NPUCYTCTBUM pPa3inYHbIX Konmdects CC1,.

N3 paHHbIX , NpeacTaB/leHHbIX B Tabavue 3 BUMAHO , YTO C YBEAMYEHMEM
KOHueHTpaunm T3 B CC1, BO3pacTaeT CKOPOCTb NOAMMEPU3ALUN.

YMeHblleHne KoHueHTpatsin TPD B eaAMHUYHOM obbemMe sBAAETCA MPUYMHOM
CHU}XKEeHMA CKopocTu nonnmepusaymm TP B npucytcremnm CC1,

Tabnuua 3
[aHHble no noanmepusaummn TP B npucyTcTenm
CC1, npu 30°C, [ I, ]=2, 05*102 monb/n.
n [t]=360 muH

Copepxa- Bbixoa nonnmepa, % Cp. CKOPOCTb
HMe TPD B nonvme-
pacTsope, pusaumn, %/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

Cononumepusaumna TP c MPri.
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B Hawwux nccnenoBaHUAX ANA BbIACHEHUA BAMAHMA COOTHOLUEHMA UCXOLHOM CMecCU
Ha KMHETUKY COMOAMMEPM3aLMN MOJIbHOE COOTHOweHue TPI:TPI  BapbMpoBanocb OT
0,3:0,7 po 0,7:0,3. MonyyeHHble gaHHble NpUBeAEHbI B Tabanue 4.
Tabnunua 4
[aHHble no cononanmepusaumnm TOI C TN
noga aeiicranem AUNAK npu T=30°Cu [, ] =2, 05*10™ monb/A.

Bpems Bbixog cononumepa, Cp.ckopocTb cono-
cononnmepu- % nmmepusaumn, %/muH.
3aUMKn, MUH.
MonbHoe cooTHoweHne TPI:MdPMN=0,3:0,7
60 3,7 0,06
120 9,2 0,09
240 14,1 0,06
360 16,0 0,04
MonbHoe cooTHoweHue TOI:MP=0,5:0,5
60 12,3 0,16
120 25,0 0,21
240 34,9 0,15
360 37,4 0,10
MonbHoe cooTHoweHne TPI:MPMN=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 BMAHO w3 AaHHbIX Tabauubl 4, c yBennyeHnem copeprkaHua TOI B
MOHOMEPHOM CMECU U BPEMEHU COMONMMEPU3ALMMN BO3PACTAET KaK CKOPOCTb npouecca,
TaK M BbIXO4 conommepa.

Takum o6pasom, Hamum wu3yyeHa romonoammepusaumm T3 u  ero
cononnmepmsaunm c Pl B npUCyTCTBMU  HU3KOTEMMEPATYPHOro nHnumnatopa —AUNAK.

YCTaHOBNEHO, YTO C yBE/IMYEHUEM TEMMEpPATYPbl, KOHUEHTPALUM MHULMATOPA U
NPOAOIKUTENBHOCTM peakuum Bbixod MTPI n cononmmepos TOI ¢ F'Pl nosbiwatoTCA.

MokasaHo, 4yto MNTPI u cononmmepobl TP ¢ IO aBAAOTCA CTOMKMMKN K AENCTBUIO
TAKMX OPraHMUYECKUX KUAKOCTEN, KaK gumeTuapopmamua, AMMeTUACYNbPOKCUA 1 ap. Npu
TemnepaTtype Ux KUNneHums.

Ha ocHoBe peHTreHorpapuMyecknx uccnefoBaHUM  YCTAHOBAEHO, 4YTO C
yBennyeHmem cogeprkaHma [Pl creneHb KpUCTanamyHoctu conoaummepos TP ¢ O

YMeHbLUaeTCs.
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