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Abstract: Polyvinylchloride (PVC) is the most frequently used polymer for obtaining a wide range of materials for various purposes.
The main advantages of the polymer - excellent thermal and electrical insulation properties, high resistance to various aggressive
substances, namely: acids, alkalis, various lubricants; lack of taste, smell; low water absorption (0.4-0.6%). The possibility to obtain
PVC-plasticates with different characteristics is provided by the introduction of various additives, the bulk of which are plasticizers.
Plasticizers based on adipic acid esters give a number of valuable properties to PVC-based compositions.

However, the use of plasticizers affects the resistance of compounds to the combustion, therefore, the substances which elimi-
nate this disadvantage are added in the polymer composition.

This paper presents the results of a study of the effect of the composition of mixed plasticizers (symmetric and asymmetric
adipates of aliphatic alcohols and phosphate of oxypropylated phenol) on the flammability of PVC composition.

Primarily symmetric adipate of cyclic aliphatic alcohols and asymmetric adipate of aliphatic alcohols containing cycloalkyl radi-
cal have been derived. Then phosphate of oxypropylated phenol has been synthesized. Physical and chemical properties of the
synthesized compounds were studied. Mixtures of plasticizers on the basis of the symmetric adipate of cyclic aliphatic alcohols
and asymmetric adipate of aliphatic alcohols containing cycloalkyl radical with varying amounts of phosphate of oxypropylated
phenol have been composed. The results of tests of PVC compositions containing the obtained mixtures of plasticizers for flam-
mability are presented. Combustibility parameters of cable plasticate samples with the use of developed plasticizers correspond to
state standard 5960-72 with changes 3-9. The best results were achieved with the use of asymmetrical adipate of aliphatic alcohols
containing cycloalkyl radical and 4% by weight phosphate of oxypropylated phenol. It is shown that small amounts of phosphate
oxypropylated phenol are able to reduce flammability, further addition of this plasticizer leads to a deterioration in performance.
The developed formulations of PVC plastics are recommended for use in the production of polyvinylchloride cable sheaths.

Keywords: adipate of aliphatic alcohols, combustibility, PYC compounds, plasticizers of polyvinylchloride, phosphate of oxy-
propylated phenol.
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Peztome: MonusuHunxnopug (MBX) sBnseTca Hanbosee YacTo NCMOb3yeMbIM NMOJIMMEPOM AJIA MOJTYYEHUS LUIMPOKOIo accop-
TUMEHTa MaTepuanoB Pas3fIMYHOro HazHauyeHnA. OCHOBHbIe JOCTOMHCTBA NOMMEPa — OT/INYHbIE TEM0- U SNIEKTPOU30NALNOHHbIE
CBOWCTBA, BbICOKAA YCTOMUYMBOCTb K AENCTBUIO PA3INYHbIX arpeCcCUBHbIX BELECTB, @ MMEHHO KUCOT, Wenoyen, pasinyHbiX CMa-
30K; OTCYTCTBME BKYCa, 3anaxa; Hu3koe sogonornoueHue (0,4-0,6%). BoamoxHocTb nonyuntb MNBX-nnactnkatbl ¢ pasnuyHbiMm
XapaKTePUCTMKaMM 06ecrneumBaeTcsi BHECEHMEM PA3NINUHbIX [OOABOK, OCHOBHYIO YaCTb KOTOPbIX COCTABNAT NacTUdUKaTOpPbI.
MnactnédrkaTopbl Ha OCHOBE 3GVPOB aANMMHOBON KACIOTbI MPUAAIOT PAA LIEHHBIX CBOVMCTB KOMMO3MLUUAM Ha ocHoBe MBX.

OfHako 1cnonb3oBaHMe NNacTdUKATOPOB yXyALWAET CTOMKOCTb MNACTUKATOB K FOPEHNI0, MO3TOMY B NMOJIMMEPHbIE KOMIMO-
31LUKN 0O6aBNAIOT BELECTBA, KOTOPbIE MO3BONAIOT YCTPAHUTb 3TOT HEJOCTATOK.

B naHHoOI paboTe npuBefeHbl pe3ynbTaTbl UCCIIeAOBaHNA BUSAHUA COCTaBa CMELWAHHbIX MNACTUPNKATOPOB (CUMMETPUYHbBIX
N HECUMMETPUYHBIX aVNMHATOB anndaTUUYecKnx cnupToB 1 pocdata oKCUNPONUANPOBAHHOTO GpeHosa) Ha roptoyecTtb MBX-
KOMMO3nLnn.

B nepByto ouepeab, NonyUYeHbl CUMMETPUYHbIE aUMIMHATbI LUKIIMYECKMX anndpaTUYecKrx CrpToB U HECUMMETPUYHbIE afuniu-
HaTbl anndaTNYeCKrX CNMPTOB, COAEP>KaLLME LUKIOANKUbHbIN pafirKa. 3aTeM CMHTe3UpoBaH GocdaTt oKCMNpPOonuaNpPoOBaHHOTO
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deHona. M3yyeHbl GpU3MKO-XUMMYECK/e CBONCTBA CUHTE3UPOBAHHbIX coefnHeHni. CocTaBneHbl CMecn nnacTMuduKaTopos Ha
OCHOBE CUMMETPUYHbIX aAUMMHATOB LNKANYECKMX anndaTUYecKnx CMPTOB Y HECUMMETPUYHBIX aAUNMHATOB anndaTnyeckmnx
CNUPTOB, CofepKallnx LMKNOoanKuIbHbIA pagukas, C pasnnyHbiMy Konnyectsamu docdata okCMNponunupoBaHHoro gpeHona.
MpepcTaBneHbl pe3ynbTaThl UcNbiTaHWI NBX-komno3ununia, cogep alimnx nonyyeHHble cmecy nnacTndrKaTopos, Ha roproYecTb.
Moka3zaTtenu roptoyect 06pa3LoB KabenbHOro nNaacTkarta ¢ NPUMeHeHnemM pa3paboTaHHbIX NNaCTMOUKATOPOB COOTBETCTBYIOT
[OCT 5960-72 c n3m. 3-9. Hannyuwime pesynbraTbl 6bUIM JOCTUTHYTbI C TPUMEHEHMEM HECUMMETPUYHbIX aAUMNMHATOB anudaTtu-
YecKmUx CNMpTOB, COAePKALLMX LUKIOanKMbHbIA pagrkan, n 4% macc. docdata okcunponunupoBaHHoro ¢peHona. MokasaHo,
YTO MMEHHO Hebosblume KonnyecTsa dpochaTta OKCMMPONMANPOBAHHOMO peHoMNa CNOCOOHbI 06eCneunTb CHKEHVE TOpOYecTy,
JanbHellwee nobaBneHre JaHHOro nnacTudrkaTopa NPYBOAUT K yXyALEeHMo NoKa3aTenein. PaspaboTtaHHble peuenTtypbl MBX-
NAacTUKaTOB PeKOMeHAYTCA ANA NCNOb30BaHMA NPY NONyYeHUM NOANBUHUNXIIOPUAHBIX 060n04YeK Kabenel.

Knioyessbie cnoea: apnnuHat anndatnyeckmx CNnMpToB, FOpPHYECTb, MIACTUKAT, NacTUdMKaTOpbl NOANBUHUNXNOPUAA, docdaT
OKCMMNPONUINPOBaHHOIO GpeHona.
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INTRODUCTION

Polyvinylchloride contains up to 56% chlorine, so
it is not combustible in pure form. However, with
the addition of plasticizers the combustibility of materials
based on it increases, a dramatic change is observed when
the content of additives is more than 25% [1—6].

It is known from the researches that low combustibility
indices of polymeric materials are given by phosphorus-
containing compounds [7—13]. The most effective flame
retardants are triarylphosphates. However, phospho-
rus-containing plasticizers are not widely used, as they
adversely affect a number of physical and mechanical
properties of the compositions: low-temperature flex-
ibility, volatility, thermal stability and color stability; use
of them also complicates the technology of processing
of polymeric materials [14—17].

Adipic acid esters don’t possess these disadvantages,
they also give PVC materials stability at low temperatures,

resistance to UV light, high resistance to migration to
gasoline and oil [18—22].

Therefore, we have studied mixed plasticizers based
on adipic acid esters with the addition of small amounts
of aryl-containing phosphates.

MAIN PART
Experimental part

We have conducted research on the preparation of a
mixture of adipate of aliphatic alcohols and small amount
of phenoxypropylated phosphate with low flammability
PVC compounds.

This paper describes methods for the synthesis,
physico-chemical properties of symmetrical and asym-
metrical adipate of aliphatic alcohols and phenoxy-
propylated phosphate, results of their testing as cable
tracks.
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The method of obtaining symmetrical adipate of cyclic
aliphatic alcohols

The production of symmetrical adipate is carried
out in the presence of concentrated sulfuric acid (cata-
lyst) in a solution of azeotrope waterpicker toluene, at
reflux of the latter. The molar ratio taken for the reac-
tion of alcohols and adipic acid is 2.2:1. The reaction is
controlled by the amount of produced water, and acid
number of ester. After cooling, the reaction mass is
washed sequentially from the catalyst with a 5% solution
of alkali and water to a neutral reaction. The resulting
esters are dried over freshly calcined sodium sulfate and
the solvent is distilled under vacuum. The yield of target
products is 96—98%.

The method of obtaining asymmetric adipate of cyclic
and acyclic aliphatic alcohols

Asymmetric esters of adipic acid are obtained in two
stages. At the first stage, under the conditions described
above at the molar ratio acid: alcohol = 1:1, monoes-
ters of acyclic alcohols are synthesized. Further, they
are isolated with the use of 10% solution of sodium hy-
droxide with subsequent treatment with hydrochloric
acid. At the second stage, the obtained monoesters un-
der the same conditions react with cyclohexylcarbinol
at the molar ratio acid: alcohol = 1:1,2. The outcome
of asymmetric esters is not less than 96%.

Physical and chemical parameters of the synthesized
esters of adipic acid are shown in table 1.

The table shows that the structure of alcohol radi-
cals in the obtained esters significantly affects the low-
temperature properties of esters. The replacement of two
acyclic alkyl radical in the cyclic structure results is
likely to receive more rigid and less flexible molecules.
Replacement of alkyl groups of normal structure by
branched allows obtaining adipic acid esters with a pour
point below —60°C.

Phosphate of oxypropylated phenol was obtained in
two stages. At first stage, oxypropylated phenol was syn-

thesized. Then by means of esterification of it with adipic
acid the final product was obtained.

Methods of phenol oxypropylating

94.0 g (1 mol) of phenol and 1.6 g (1.0 % by weight
of the total load) of sodium hydroxide catalyst are loaded in
the reactor equipped with a stirrer, refrigerator, thermom-
eter, lowered into the liquid, and a drop funnel. Mixing and
heating of the flask is launched and remove air by nitrogen
blowing. Upon reaching the desired temperature, 58.0 g
(1 mol) of propylene oxide is gradually introduced from
the drop funnel. After stopping the feed, the reaction mix-
ture is stirred for 1.5 hours without changing the tempera-
ture, then it is cooled. To remove the catalyst, the mixture is
neutralized with the calculated amount of sulfuric acid and
filtered. After drying with anhydrous sodium sulfate it is
distilled under vacuum. Outcome is 1-phenoxy-2-propanol
147.1 g (96.8%), d*, = 1,063 g/ml, n* | = 1,525, m.w. 152,
the degree of oxypropylating — 1.

Method of esterification of phosphoric acid

456 g (3.1 mol) of 1-phenoxy-2-propanol is added to
a mixture of 153.3 g (1.0 mol) phosphorus oxychloride
and 1.0 g (0.01 mol) anhydrous magnesium chloride,
heated to 45°C for three hours. The reaction mixture is
stirred and heated to 80°C/30 mm Hg within eight hours.
25 g (0.27 mol) of epichlorohydrin was added to the re-
action mixture and further heating at 80°C lasted for an-
other 3 hours. The resulting mixture is alternately washed
with 1% sodium carbonate solution and water. Filtration
is performed after drying at 90°C and 130 mm Hg. The
outcome of phosphate of oxypropylated phenol is 485.0 g
(97%), acid number is 0.07 mg KOH/g, ester number is
336 mg KOH/g, m. w. 500.

In order to study the obtained plasticizers for flam-
mability, their mixtures were composed on the basis of the
obtained esters of adipic acid with the addition of various
amounts of phosphate of oxypropylated phenol.

Table 1
Physical and chemical properties of adipic acid esters (ROCO(CH,),COOR")
o Boiling point Acid Ester
e?tér R R! at 12 mm Hg, | number, number, ax, 2 oli)l:)tm:’C
°C mg KOH/g | mg KOH/g point,
Cyclo-
1 n-CH,, C,H, CH, 210-235 0.08 344 1.4592 0.9734 —47
Cyclo- Cyclo-
— +
2 C.H, CH, C.H, CH, 257-260 0.08 328 1.4759 1.0202 1
Cyclo-
3 | 2-ethylhexyl C.H, CH, 245-255 0.08 310 1.4586 0.9568 —60
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Table 2
Indicators of flammability for mixtures of plasticizers (sec)
Phosphate of oxypropylated phenol, % weight.
Ne ester
0 4 6

1 28.7 28.2 25.5 26.1

2 29.0 28.7 26.5 27.0

3 28.0 27.7 25.0 25.9

Discussion of results

To determine the effectiveness of the developed mix-
tures of plasticizers, the change in the combustibility
of PVC-plastic cable samples from the amount of phos-
phate of oxypropylated phenol was studied.

Tests of plasticizers in the formulation of cable plasticate
brand 0-40 composition OM-40

To obtain cable plastics, a suspension for mixing
plasticizers and stabilizers was initially prepared at speed
of 8000 rpm. Further, PVC composition was prepared in
a rotary mixer at 120°C and 70 rpm for 30 minutes. Sam-
ples of plastic were expanded at 145—150°C for 7—10 min.

Tests of finished samples of cable plastics were car-
ried out in accordance with state standard 5960-72 with
changes 3-9 «PVC Elastron for isolation and protective
environments of wires and cables». The test results are
shown in table 2.

The results show that the flammability of the sam-
ples depends on the structure of the alcohol radical in
the adipate molecule and on the content of phosphates
in the mixture of plasticizers.

The results given in table 2 show that the samples
of asymmetric ester of adipic acid with a content of 4%
by weight of phosphate oxypropylated phenol in terms

of flammability provide lower values than commercial-
ly available (according to state standard 5960-72 with
changes 3-9 for cable plastic compound of the O-40
brand the norm makes no more than 30 sec). An increase
in the amount of phosphate of oxypropylated phenol
leads to a deterioration in the flammability of plas-
tics obtained with this mixture of plasticizers. Namely
small quantities of additives to achieve optimal results
— maintaining good compatibility adipate with PVC and
improved physico-mechanical properties of PVC com-
pounds based on them, as well as giving a new quality,
reducing flammability.

SUMMARY

Thus, the studies show:

— asymmetric esters of adipic acid and aliphatic alco-
hols, which are composed of one cycloalkyl radical,
characterized by the best solidification temperature;

— samples of PVC compositions based on mixed plas-
ticizers containing asymmetric esters of adipic acid
and phosphate of oxypropylated phenol have a low
flammability value;

— for maximum reduction values of flammability it is
necessary to use small quantities of phenoxypropylated
phosphate (less than 4%).
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BBEJEHUE

HOJ‘[I/IBI/IHI/IJ'IXJ'IOpI/IJI comepxur 10 56% xiopa, mo-
5TOMY B YMCTOM BHIe He Topiod. OmHaKo Ipu 10-
0aBJICHUM TLTACTU(PUKATOPOB TOPIOYECTh MaTePUAJIOB
Ha eT0 OCHOBE YBEIMIMBACTCS, PE3KOe U3MECHCHHE Ha-
OJrroaeTcs Mpy comepKaHuM J00aBoK Oojiee yeM 25%
[1-6].

W3 nutepaTypHBIX TaHHBIX M3BECTHO, YTO HU3KUE
TOKa3aTeJIM TOPIYECTH ITOJMMEPHBIM MaTepuaaaM
npuaamoT Gocdopconepkamme coenuHenud [7—13].
Haub6onee 3¢pheKTUBHBIMU aHTUIIMPEHAMMU SIBJISIIOT-
ca Tpuapundocdatel. OnHako pocdopcoaepxaniue
TUTacTU(PUKATOPHI He HAXOISAT IIMPOKOTO IIPUMEHEHNS,
TaK KaK HETaTUBHO BIMSIOT Ha psiiI GU3UKO-MEeXaHU-
YeCKUX CBOMCTB KOMITO3UIINIT: HU3KOTEMIIEPaTyPHYIO
THOKOCTD, JETYy4eCTh, TEPMUUECKYIO CTaAOMIILHOCTD
¥ IIBETOCTAOMIIPHOCTD; TAKKE WX IPUMEHEHHE YCIIOXK-
HSIET TEXHOJIOTHIO TMepepabOTKH MMOJTUMEPHBIX MaTepra-
JoB [14—17].

DTUMM HEeTOCTaTKaMH He 00J1amaloT CIIOXKHBIC SPUPHI
AIUITMTHOBOM KHCIIOTHI, KOTOPBIE K TOMY 3Ke CIIé IpH-
naroT [1BX-marepuanam cTaOMUIbHOCTD MPU HU3KUX TEM-
mnepaTtypax, yCTOMIMBOCTD oz neiictBueM Y@ cBera,
BBICOKYIO YCTOMYMBOCTD K MUTPAIINY B OCH3WH 1 Macja
[18—22].

[TosTOoMy HaMU OBLIU WCCIIETOBAaHBI CMEIIIaHHBIC
mIacTU(OUKATOPBI Ha OCHOBE 3(UPOB aIUIIUHOBOM
KHCIIOTHI ¢ OOaBIeHUEM HEOOIBIITNX KOJTMICCTB apyI-
comepxamux ¢ocdaTos.

OCHOBHAA YACTb
DKcnepuMeHTAIbHAS YaCTh
Hamu 66U TIpOBEIEHBI MCCIETOBAHMS TI0 TTOJIY-

YCHUIO CMECH aIUIINHATOB aI[I/I(baTI/I‘IeCKI/IX CIIMPTOB
1 MaJIbIX KOJIMYECTB (DCHOKCI/IH]:)OHI/UII/I[)OB.':IHHOI‘O CbOC-

¢ara, obyagaronieii HU3BKMMU 3HAYEHUSIMU TOPIOYECTH
I1BX-nnacTukaTos.

B manHoii paboTe MPUBOASITCS METOILI CUHTE3A,
(PUBUKO-XUMHUYECKHE CBOMCTBA CUMMETPUYHBIX U He-
CUMMETPUYHBIX aIUITMHATOB aTnu(aTUIECKUX CITUPTOB
1 (peHOKCHUTIPOMMIINPOBAHHOTO (ocdaTa, pe3yabTaThl
X UCTIBITAHUI B KaueCTBE KaOeTbHBIX KOMITO3UIIMIA.

Memoduka noayuenus: cummempuyHsIX aOUNUHAMO8
YUKAUHECKUX aAUpamu4ecKux cnupmos

IMonyyeHne CMMMETPUYHBIX AIMITMHATOB OCYILIECT-
BJISIIOT B MPUCYTCTBUU KOHLIEHTPUPOBAHHOI CEpPHOI
KMCJIOTHI (KaTajiu3aTop) B pacCTBOPE a3€TPOITHOTO BO-
JIOBBIHOCUTENISI TOJIyOJIa, MPU KUTIEHUU MOCJIETHETO.
MoJibHO€ COOTHOILLIEHUE B3SITHIX LISl peaKUU CIIMPTOB
1 aIUTITHOBOM KMCIIOTH cocTaBisteT 2,2:1. [IporekaHme
peaky KOHTPOJIMPYIOT 10 KOJINYECTBY BbIACIUBIIEHCS
BOJIbl U KUCJIOTHOMY 4YMCy aTepudukara. ITocne ox-
JIAXKIEHUST pEaKLIMOHHYIO MacCy MPOMBIBAIOT MOCJIENO-
BaTeJIbHO OT KaTaju3aTopa 5%-HbIM PACTBOPOM ILIETOYM
U BOJIOM 10 HeliTpasbHOI peakuuu. [lonyyeHHBIE CTOX-
Hble 2(PUPHI CyILIAT HAJ CBEXEMPOKAJIEHHBIM CYJIb(haToM
HaTpUs U OTTOHSIOT PACTBOPUTEND MO BAKYYMOM. BbI-
XOJI, LIEJIEBBIX MIPOAYKTOB cocTaBisieT 96—98%.

Memooduka noayuenus: HecuMmMempu4HsIX AOUNUHAMO8
YUKAUMECKUX U AUUKAUMECKUX ANUDamu4ecKux CRupmos

HecnMmmerpuanabie 3(pUpbl aTUITUHOBOI KMCIOTHI
TTOJTy4aloT B IBe CTaguu. Ha miepBoii cTamuy B yCIIOBUSX,
OIMMCAHHBIX BHIIIE TTPA MOJIBHOM COOTHOIIICHUHN KHC-
JoTa : crupT = 1:1, CHHTE3UPYIOT MOHO3(DUPHI aIl1-
KIMIECKUX CIUPTOB. Jlajiee NX BBIIEISIOT C TTOMOIIBIO
10%-Horo pacTBopa rMAPOKCHIA HATPUS C IIOCIEAYIO-
11eit 06paboTKOI consiHOM Kucnoron. Ha Bropoii ctanuu
ITOJIy9eHHBIE MOHO3(DHUPHI B TEX K€ YCIOBHSIX DTCPU-
GUIIMPYIOT HUKIIOTeKCHIKAPOMHOIOM IIPU MOJIBHOM
COOTHOIIIEHNHU KUCJIoTa : ciiupT = 1:1,2. Beixom HecuM-
METPUYHBIX 2(PUpoB He MeHee 96%.

Tabauya 1
Du3nKko-XuMIIeCcKHe CBoiicTBa 3(upos amumiHoBoil kuciotel (ROCO(CH,),COOR’)
Ne TemnepaTtypa Temnepa-
5 q);[_ R R kunennanpn | K., mr | D.4., mr 42 2 Typa 3a-
12 mm.pr.cT., | KOH/r KOH/r 4 D CTBHIBAHMS,
- °C °C
Hukio-
1 n-CH , C.H, CH, 210-235 008 344 1,4592 0,9734 —47
o | MHukio- Huano- 257260 0,08 328 | 14759 | 1,202 |+
CH, CH, CH, CH, ’ ’ ’
Iukmo-
3 | 2-3TWIreKCuI C.H, CH, 245-255 0,08 310 1,4586 0,9568 —60
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Du3nko-XxuUMHUUIecKe MOKa3aTeJ I CUHTE3UPO-
BaHHBIX 2(UPOB AAUTTMHOBON KUCIOTHI MPUBEAEHDI
B Tab. 1.

M3 1abi. BUTHO, YTO CTPYKTypa CIUPTOBBIX paau-
KaJIOB B MOJIyY€HHBIX (p1pax CyIleCTBEHHbIM 00pa3oM
BJMSIET HA HU3KOTEMITepaTypHbIe CBOMCTBA CIOXHBIX
2¢upoB. 3aMeHa ABYX allMKINICCKNX aJKMJIBHBIX pa-
JNUKAJIOB HA LIUKJIMYECKHUE CTPYKTYPbl MPUBOIUT, BE-
POSITHO, K TTOJIy4eHHUI0 00Jiee KeCTKUX U MeHee TMOKUX
MOJIEKYIT. 3aMeHa aJIKWIBHBIX TPYIIIT HOPMAaJIbHOTO CTPO-
€HUS Ha Pa3BETBJIICHHbIE TTO3BOJISIET TTOJYYUTD 3(PUPHI
aIMMTAHOBOM KMCJIOTHI C TEMIIEPATypPOil 3aCThIBAaHUS
Hxe —60°C.

Docdart OKCUTIPOIMIMPOBAHHOTO (heHOJIA TTIOTYIaIN
B JIBa oTana. B nepByto oyepenb CUHTE3UPOBAIN OKCU-
TIPOIMMINPOBAHHEIN (DeHOJI. 3aTeM 3TeprpUKaIIei eTo
C AIUMMHOBOM KMCJIOTOM MOIy4YaJIy KOHEUYHBIA IPOMYKT.

Memooduxka okcunponuaupogarus geronra

B peakTop, cHaGXKeHHBII MEIIAIKOM, XOJIOIMIbHN-
KOM, TepPMOMETPOM, ONYIIEHHBIM B XXUIKOCTb, 1 Ka-
TIeJIbHOI BOpOHKOI 3arpyxatot 94,0 r (1 Moib) heHOMA
M KaTajau3aTop TMAPOKCHI HATpus B KoryecTse 1,6 T
(1,0% macc. ot o61ueit 3arpy3ku). Bkioualor epeme-
IIMBaHUE U 000TPEeB KOJIOBI, ITPOMYBAIOT a30TOM IIJIsI
ymajneHus Bo3ayxa. [1o mocTikeHUM 3agaHHOI TeMIIe-
paTyphl U3 KameaIbHOI BOPOHKHU ITOCTEIICHHO BBOISIT
58,0 T (1 monp) okcuma mpormicHa. [Tocae mpekpa-
IIEeHNS TTOTa9YM PEaKIIMOHHYIO CMECh TIepEeMEIINBAIOT
B TeueHwMe 1,5 gaca 6e3 m3MEeHEeHUsI TeMITepaTyphl, 3aTeM
oxnaxmaroT. JIJIs ymajaeHus KaTajam3aTopa cMech Heil-
TPAM3YIOT paCUYETHBIM KOJIMIECTBOM CEpHOIT KMCIOTHI
¥ punsTpyioT. [Tocie ocymeHus 6e3BOIHBIM CYIbdaToM
HaTpus MEPETOHSIIOT o1 BakyyMoM. Beixon 1-eHokcu-
2-nponanona 147,11 (96,8%), d*, = 1,063 r/mu, n* ) =
1,525, mom. Macca 152, cTerieHb OKCHITPOITUIINPOBA-
Hus — 1.

Memooduka smepupurayuu gpocghoproit Kucaomot

K cmecn 153,31 (1,0 Moap) okcuxitopuaa docdopa
u 1,0 r (0,01 MoB) Ge3BOTHOTO XJIOpUIA MarHUsI, Ha-
rpetoii 10 45°C, 106aBISAIOT B TEYEHHE TPEX 4aCOB 456 T

(3,1 momp) 1-peHOKCH-2-TIpoITaHoOa. PeaKIMOHHYIO
cMech TepeMeInBaT 1 HarpeBatoT 10 80°C/30 MM
PT. CT. B Te4eHHUE BOCbMU 4acoB. K peakiimoHHOi cMecu
nmo6aBisaioT 25 1 (0,27 MOJb) SMXJIOPTUAPUHA U TIPO-
JoJrKaloT HarpeB mpu TeMItepatype 80°C emne 3 yaca.
[MonydyeHHYIO CMECh IOOYEPEaHO IMpoMbIBaIOT 1% pac-
TBOpPOM KapOoHaTta HaTpus 1 Bonoii. [locie ocyiieHust
mpu 90°C u 130 MM pT. c1. puasTpyioT. Beixon dhocda-
Ta OKCUIIPOIUINpOBaHHOTO (peHona — 485,0 r (97%),
kucimoTHoe ynciao — 0,07 mr KOH/r, apupHoe uncmo —
336 mr KOH/r, mos. macca — 500.

C menbio UCCIeIOBaHMS TTOYYeHHBIX TIACTH(I-
KaTOpOB Ha TOPIOYECTh OBLIM COCTaBJICHBI NX CMECH
Ha OCHOBE TTOJIyYeHHBIX 3(HPOB aIUITMHOBOI KMCIIOTHI
¢ mobaBJICHNEM Pa3ITMIHBIX KOJIMIeCTB (pocdaTa OKCH-
IIPOIMIMPOBAHHOTO (heHoIA.

O0cyxneHne pe3yJbTaToOB

st openenerns 3G (MeKTUBHOCTH pa3padOTaHHBIX
cMeceil TacTu(KaTopoB OBLIO MCCISI0BaHO U3Me-
HEHME TTOoKa3aTejieii TOPIOUeCTH 00pa3oB KaOeIbHBIX
I[1BX-nmnacTukaToB oT KonmuyecTBa pocdaTta OKCUIIPO-
MATMPOBAHHOTO (heHoIA.

Hcnoimanus naacmughuxamopos é peuenmype Kabenb-
Hoeo naacmuxkama mapku O-40 pey. OM-40

st moyuyeHNUST KabeJIbHBIX TUIACTUKATOB TIEPBO-
HavaJbHO IpH cKopocTu Memanku 8000 06/MUH roTo-
BWJIM CYCIICH3HIO JUISI CMEIIMBAaHMS TUIACTU(DPUKATOPOB
1 cTabmIm3aTopoB. [Janmee B poOTOPHOM CMECHUTEIIe TP
120°C n 70 06/MuH B TeueHre 30 muH rotoBuian [1BX-
KoMmIo3unuio. [TomydeHHBIC 00pa3Iibl INIACTUKATA BaJlb-
nesamy npu 145—150°C B reuenue 7—10 MuH.

M cripITaHns TOTOBBIX 0OPa3IoB KaOETbHBIX TIaCTH -
katoB rpoBoamin mo F'OCT 5960-72 ¢ nam. 3-9 «Ilna-
CTUKAT TTOJIMBUHWIXJIOPUIHBIA I M30JISIIINT U 3a-
LIIMTHBIX 000JIOUEK TIPOBOJOB 1 Kabeaei». Pe3ynbTaThl
HUCTBITAHWI TIPUBEICHBI B TA0I. 2.

W3 oiry9eHHBIX pe3yJIbTaTOB BUTHO, YTO TOPIOYECTh
HCCIeIOBAaHHBIX 00pa3I0B 3aBUCUT KaK OT CTPOCHUSI

Tabauuya 2
IToka3aTenu roproyecTu cMeceii miacTudukaropos (c)
®Dochar okcunponuIMpoBaHHOTO (heHosa, % Macc.
Ne apupa
0 2 4 6

1 28,7 28,2 25,5 26,1

2 29,0 28,7 26,5 27,0

3 28,0 27,7 25,0 25,9
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CIUPTOBOTO paguKaja B MOJEKYJIe amuIIMHATOB, TaK
¥ OT comepKaHms (ochaToB B CMECH TUTACTU(DUKATOPOB.
[IpuBeneHHBIC B Ta0JI. 2 pe3yabTaThl ITOKA3bIBAOT,
YTO 00pa3ibl HECUMMETPUYHOTO 3(p1pa aTuITMHOBOU
KUCJIOTHI ¢ conepkaHnem 4% macc. ocdarta OKCUTIPO-
MUJIMPOBAaHHOTO (heHOoIa 10 TTOKA3aTe/ISIM TOPIOYEeCTH
obecrieynBaroT 00JIee HU3KME 3HAYCHMS, YeM CePUITHO
Beinyckaembie (Hopma o 'OCT 5960-72 ¢ u3m. 3-9
IJIT KabeTbHOTO TuTacTukata Mmapku O-40 cocraBisieT
He 6osee 30 ¢). YBenmueHne KoamdecTBa pocdaTa oK-
CHUTIPONTMIMPOBAHHOTO (DeHOJIa TIPUBOINT K YXYIIIICHUIO
ToKa3aTejieil TOpIoYeCT! TUIACTUKATOB, MOJTYICHHBIX
C JaHHOW cMecChI0O TUTacTU(UKATOPOB. UIMEHHO Majbie
KOJIMYECTBA JOOABKY MO3BOJISIIOT TOCTUYh OIITUMAJIBHO-
TO pe3yIbTaTa — COXpaHEHME XOPOIIIeil COBMECTMOCTH
agunuHatoB ¢ [1BX u ynyuieHHBIX (pU3UKO-MexXaHU-
YeCKUX CBOMCTB IIJIACTMKATOB HA WX OCHOBE, a TaKKe
TIpUIaHIe HOBOTO KaYeCTBa, CHIZKCHIE TOPIOYCCTH.
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