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KVME

YOK: 541.64
METUNAKPUNTATHUHI AKPUJT KUWCITOTACU BUJTIAH COMNMOJIMMEPU3ALINACHK
COMNOJIMMEPU3ALINA METUINAKPUITATA C AKPUITOBOW KUCNIOTOWU
COPOLYMERIZATION OF METHYLACRYLATE AND ACRYLIC ACID

H.A.Bo3opos, B.O.KyabIwkuH

AHHOMauus
Knaccuk padukan cononumepnaHuw memoodu bunaH 0uokcaH apummacuda ea b0k ycynda memusnakpunam ea
aKpun Kucjioma MOHOMepnapuHuHe mypnau xuia Hucbampnapuda 4Yu3UKAU COMOMUMEpap CUHME3 KUMUH2aH.
Cononumepnap mapkubu aHuknaHzaH. MoHomepnapHuHe Hucbuli ¢paonnuk Kulimamnapu ®aliHemaH-Pocc ea KeneH-
Tio0ow memoldnapu acocula xucobnaHzaH. AKpum KucriomaHuHe ¢haonnueau cononuMmepnaHuw xapaéHu onub
bopunaémeaH myxumea 60fruK pasuwda y3zapuwiu MyMKUHIU2U Kypcamusi2aH.
AHHOMauus
Memodom knaccuyeckoli padukanbHoOU cornonumMepu3ayuu e pacmeope OuokcaHa U 8 brioke CUHMEe3Uupos8aHbl
NuHeliHble cononuMmepbi Memusiakpunama u akpunosol KUcioms! ¢ pasfuyHbIM coOepXaHUeM MOHOMEDPHBIX 38EHbLES.
OnipedernieH cocmas cornonumepos. Benu4yuHbl omHocumerbHbIX akmueHocmel MOHOMEepPO8 paccyumadbl Memodamu
QaliHemaHa-Pocca u KeneHa-Tiodowa. [MokazaHO, 4mo akmueHOCMb akpuyioeoli KUC/Iombl MOXem U3MEHSIMbCS 8
3asucumocmu om cpelbl, 8 KOMOPOU OCYyU,ecmensiemcsi ConoauMepU3ayus.
Annotation
Linear copolymers of methylacrylate and acrylic acid with different content of monomer units have been
synthesized by classical radical copolymerization in dioxane solution and in the block. The composition of copolymers
was determined. The relative activities of the monomers calculated by the methods of Fineman - Ross and Kelen -Tudos.
It is shown that the activity of acrylic acid can vary depending on the medium in which copolymerization is carried out.

TasiHY cy3 ea ubopanap: padukan cononuMmepnaHuw, Memunakpuaam, akpusn Kucioma, 6eH30un nepokcud,
mumpuMempuk ycyrs, ConouMepnaHull KOHCmaHmanapu.

Knroyesnie crnoea u ebipaxeHusi: padukanbHas cOronuMepusayusi, Memunakpunam, akpumaoeasi Kucioma,
nepekucb beH30ma, mumpumMmempuyeckuli Memood, KOHCMaHMbl CONoaUMepPU3ayuU.

Keywords and expressions: radical copolymerization, methylacrylate, acrylic acid, benzoyl peroxide, titimetric
method, copolymerization constants.

3akoHOMepHOCTH cononnmMmepusaummn CUHTE3a 3TUX MOHOMEPOB OCOBEHHO akTyaribHO

aKpunoBoOWl KUCMNOTbl U (MeT)akpuroBbIX 3UpPoB
pasnnyHoro CTPOEHNS B OpraHnyecKnx
pacTBOpUTENSIX U B OTCYTCTBUW pacTBOpUTENEl
xopowo u3ydeHbl [1, 6-8]. Cononumepsl
(MeT)akpunoBbIX 3PUPOB M aKPUIIOBOM KUCHOThI
(AK) wuncnonb3yloTca B pasfnUyHbIX OTpacnsx
NPOMBILUNIEHHOCTU B KayecTBe 3aryctuTenem,

3MynbraTopos, cTtabunusatopos dusnko-
XUMUYECKMX  CBOWCTB cuctem [2, 80-83].
M3BecTHO nMX  NPUMEHEHME B  Ka4yecTBe

NaKoOKPaCOYHbIX NIEHOK M NOKpbITUiA [3, 765-770],
aKpuroBbIX BOSMOKOH [4, 46-49.], B KayecTBe
CBSA3YOLLEro 1 nneHkoobpasyoLwero KOMNoOHeHTa
rmopoun3onsaunMoHHon  kpackm  [5,  765-770],
akonornyeckn  6esonacHblx  6€3CONbBEHTHbIX
KpacoKk C YNYYLEHHbIMU 3KCMyaTauUOHHbIMU
xapaktepuctukamm  [6, 120-124], depHun,
agresuBoB [7, 1935-1945], a Takke B Ka4yecTBe
abcopbeHToB [8, 667-673; 9, 158-159]. OgHako,

ansa YsbekncraHa, nockonbky MA BbinyckaeTcs B
AO «Navoiyazot» u©n wnmeeTcs  xopowlas
nepcnekTuesa opraHusauum npoussogctea AK Ha
6ase aToro npeanpuATUS.

B cBA3n ¢ aTuMm, uenbo AaHHON paboThbl
CTaBWICA CUMHTE3 COMONMMMEpPOB MeTunakpunaTa
M aKpunoBOW  KWCMOTbl C  Pa3fNYHbIM
coaepxaHnem MOHOMEPHbIX  3BEHbEB n
onpegeneHme KOHCTaHT cononumepusaumn npu
pasnn4YHbIX YCIOBUSIX CUHTE3A.

OKcnepumeHTanbHas 4actb. B npouecce
uccrnefoBaHns  MCNosb3oBany  NPOMbILLIIEHHbIN

MOoHOMep MeTunakpunata (MA) un nepsHyio
akpunosyto  kmcnoty  (AK)  npousBoacTea
HIMEDIA Laboratories (AHans). MNepen

NPMMEHEHNEM MOHOMEpPbl MNEePeroHANncL noa
Bakyymom. [leperHaHHble n ocBOBOXAEHHbIE OT
UHrMbutopa MOHOMEDbI XpaHunm B
XONnoAunbHUKe npu Temnepartype He Bbiwe 5°C

HECMOTPSA Ha 3HauMTENbHbIA  npaktudeckun  [10, 25-32]. MA 1 AK nmenun gpusmnko-xuMmmyeckue
UHTEpec K cononumepam aKpUmnoBbIX  XapaKTepUCTUKH, coBnagaoLyve c
MOHOMEPOB, B NMTEpaType WMEeTca Mano  nuTepaTypHbIMU JaHHbIMU: ans MA
WHGOPMaUMM O  CBOWCTBaxX  COMOSIMMEPOB

metunakpunata  (MA)  m AK. Yy pos o006 - x0T AH PYs, dokmoparm (DSG), k. x. k.
WccneposaHne 3aKOHOMEPHOCTEU : B.O.KydbiukuH —MX® AH PY3, k.¢b.0., npog.
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T, =80.3°C npn 760 mm pr. cT., nokasartens
npenoMneHms néo =1,404

D} =0,9558 r/em3ans AK T, =141,6°C
=71,0°C npu 50 mm

MNOTHOCTb

npn 760 mm pt. ct., T

20
pT. CT., nokasarenb npenomnexns 1, =1,4224,

NNOTHOCTb Dfo =1,051 r/icm.

B KayecTBe WHUUMaTopa Obina
ucnonososaHa nepekucb  GeHsona  ([1B),
npeaBapuTenbHO ouNLLEHHas
nepekpuctannmnsaumen. YuctoTty

nepekpucrtanusosaHHoro b onpegensanu no ero
TemnepaTtype nnaBfneHns, KOTOpYKo onpeaensnu
HarpeBaHWeM B 3anasiHHOM Kanunnape, Tn,= 106-
108°C. lepen ynoTpebneHnem pacTBOpUTENM
oyMLanu neperoHkon u3 konbbl KnanseHa c
nednermaTtopom. Yncrota pacTtBoputenemn
KOHTpONMpoBanacb TEMMEpPaTypo KUNeHus u

nokKkasarenem npenomMneHunsa. PaCTBOpI/ITeJ'Ib
OnokcaH Obin  ucnonb3oBaH Afs  CUMHTE3a
cononumepoB. [ekcaH W AUCTUNNMpPOBaHHAsA

BOAa WUCMONb30BajiMCb B KadecTBe ocaguTenen
nonyyawuweroca cononumepa. JM®PA n staHon
ncnonb3oBanucb Ans  OnpefeneHnss coctaea
COMonNMepoB.

CuHTes ComnosiMmepos Ha OCHOBe
meTunakpunata (MA) u akpunoson kncnotbl (AK)
OCYLLIECTBNANU METOLOM KIaccu4eckom
paguKkanbHOW cononmMMmepusaumMm B MpUCYTCTBUK
MHUUMaTopa — nepokcug ©OeHsona (MB) B
AMoKcaHe u 6rnoke npu Temnepatype 60°C B
konbe. WHTepBanm MOJfbHbIX  COOTHOLLEHMWI
MoHomepHon cmecu MA:AK coctaensan ot 10:90
4o 90:10. PeakuuMoHHylO CcMecb npoaysanu
a30TOM C LUenbko yganeHuns kucnopopa. Konby
nomeLlanu B TepMocTaT, TEMNEpaTypy B KOTOPOM
BblAepXunBanu ¢ To4HocTbio +0,5°C. MonyyeHHble
cononumepbl MA-AK c KoHBepcuel He Bbille
10% BbIZENANM U3  PEaKLMOHHOW  CcMecu
nepeocaxgeHNem B rekcaH v AUCTUNNNPOBAHHYIO
Body. BblgeneHHbln cononumep Cywunu  nop,
BaKyyMOM W B CyWWbHOM WKadgy npu
Temnepatype He Bbiwe 40-60°C 40 NOCTOSHHOWM
Macchbl.

[lna onpegeneHus coctaBa COMOSIMMEPOB
npoBoAUNN  aHanuM3  KapOOKCUNbHbLIX  rpynn
TUTPOBAHMEM CMUPTOBLIM PaCTBOPOM  €4KOro
Kanus B NPUCYTCTBMN MHAMKaTopa
deHondTanenHa [11, 18-20; 12, 39-41]. Bobixoa
cononumepoB Obin paccynTaH
rpaBUMETPUYECKMM METOLOM.

PesynbTtathl 1 nx obcyxaeHve. Ha pucyHke
1 nokasaHa pguarpamma cocTaBa cononvmepa

KME

MA-AK, KoTopasi nokasbiBaeT, 4YTO [Ans BCeX
MCXOOHbIX COOTHOLLUEHMA MOHOMEPOB CMHTE3a B
cpege  AMOKcaHa cononumep oboraLyeH
3BeHbAMU MA, a npu cononumepusauuu B 6rnoke
bonee akTMBHOW SABMSETCS aKpWnoBasi KucroTa.
Bua nonyyeHHOW puarpaMmbl XapakTepeH Ans
COMONMUMEPUIALMOHHBIX CUCTEM C KOHCTaHTaMM
cononumMepusauMm  MOHOMEPOB B cpefde
aunokcaHa ri<1 n r<1, cononnmepusauum B 6noke
ri<1 nra>1 cooTBETCTBEHHO [1, 6-8].
1 e
-
0.8 -

0,6
0,4 -

0.2

0 € f T r 1

0 0,2 0,4 0,6 0.8 1
M,

Puc. 1. 3aBucmMmocTu coctasa cononumepa
MA c AK B auokcaHe (1) n 6noke (2). 3gecb my-
MOJbHbIE AONN MeTUnakpunara B cononmmepe u
M-  MOmMbHble  [ONMM  MeTunakpunata B
MOHOMEPHOI CMeCH.

Ons onpeaeneHus KOHCTaHT
cononumMepusaumm CUHTE3UPOBAHHbIX
COMONUMEPOB NPUMEHSANM MeTog PanHemaHa-
Pocca [13, 288-290], aunddepeHumnansHoe
ypaBHEHNE cononnvepusauumn B
NINHeapun30BaHHON hopme UMEET BULA;
F(f-1) F’

R
Mg, il

[M,] [m,]
ri- KOHCTaHTa cononumepusaumm MA,  ro-
KOHCTaHTa cononumepusaumm AK. o gaHHbIM
9KCMEPUMEHTa CTpounu rpaduk 3aBUCUMOCTU

F(f=1D
f

o

raoe g

y=y(x), rae y =

F 2
ax = f .
Kaxablh  onbIT JaeT TOYKy Ha 9ToM
rpaduke, a cepus OnbITOB — MNPsAMy0. YTrnoBoun
KO3 (PULIMEHT MPAMON COOTBETCTBYET 3HAYEHUIO

— Iy, @ OTPE30K, OTCEeKaeMbli Ha Ocu, opauHaT
3HaYeHNI0 — r; ¢ 0GpaTHbLIM 3HAKOM.

[ o
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KVME

Mo metomy KeneHa-Twogowa [14, 14-16;
15, 78-81] ypaBHeHWe cocTaBa MNpPUBOAUTCA K
BUAY:

77:7”15_’/_2(1_5) )
o

roe

p = @

/ /

F2
+ (a + —)

F 2
f
a

F2

F2

fo. f

min max

[anee cTpoutca rpadmk B koopgmHaTax m
oT &. 3Ha4YeHune ri paBHO Benu4YMHe n nNpu &=1, a
r, onpepensieTcsd Kak npov3BedeHMEe —O Ha
Benu4YuHy n npu £=0.

Mo fOaHHbIM, NpUBEOEHHbIM Ha pwuc. 1,
rpacpuyeckum cnocobom C UCMNONb30BaHMEM
ypaBHeHnss damHemaHa-Pocca (puc. 2 (a)) wu
KeneHa-Tiogowa (puc. 2 (6)) 6bmM paccynTaHbl
KOHCTaHTbl CONONIMMEpPM3aLmK.

1
E ik

@)

0.8
0.6

Puc. 2. Tpacudeckmin cnocob onpefeneHuMs KOHCTaHTbl COMonMMepusaumMm metodammu
daitHemaHa-Pocca (a) u KeneHa-Tiogowa (6) 1- pacTBopuUTENb ANOKCaH, 2- B Bnoke.

Mo gaHHbIM puyC. 2 paccyUTaHbl KOHCTaHTLI cononumepusauun (Tabn1).

Tabnuua 1.

3Ha4yeHuns KoHcTaHTbl cononumepusauun MA n AK, onpegeneHHble JaHHBIMW MeTOLaMU

MeToabl YcnoBusi CUHTE3a
onpegeneHns B punokcaHe Bnok
Prvcmay | Tacary | XYy | Ty | Taqan )y | I X1,
®danHemaHa-Pocca 0,95 0,40 0,38 0,85 , 0,952
KeneHa-Tiogowa 0,96 0,42 0,40 0,86 , 0,946

Kak BUOHO M3 nNpuBEOEHHbIX pe3yrnbTaTos,
3HaYeHUs KOHCTAHT CcomnonuMepusaumm  ans
cuctembl MA-AK, paccunTaHHble ABYMS pasHbIMU
MeTogaMn, OKasanucb OOCTAaTOYMHO  Bnm3ku
mMexay cobon. 3Ha4YeHMs rixr; MeHblle equHULbI
CBMAETENLCTBYIOT o] TOM, 4yTo npu
cononumepusauum B pactBope un B Onoke
nponcxoaut  obpasoBaHME  CTATUCTUYECKOro
cononumepa C€O Ccry4variHblM pacnpegeneHmem

3BeHbeB BOONb MakpomonekynspHon uenu [13,
291-295]. OOGpawaet Ha cebsi BHUMaHWE TOT
(hakT, 4YTo NpM nonumepusauumn B Gnoke ri< 1,
r:>1torga kak npv nonMMepusaumm B pacTBope
ounokcaHa <1, r<1. Takoe UW3MeHeHne
OTHOCUTENBHOWN aKTUBHOCTW aKpPWUIOBOW KUCNOThI
CBA3aHO C ee cnocobHocTbio 06pasoBbiBaTh B
6noke gumepbl, obnagawwme 6Gonee BbICOKOW
pPEeaKUMOHHOW CMOCOBHOCTbIO, 4eM CBOOOAHbIE

| 2019/No3
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MOSEKyIbI AK. B pacTtBope  AUMepbI
paspyLlalTcsl, YTO MPMBOAUT K 3aKOHOMEPHOMY
CHWXKEHNO oTHocuTenbHom aktuBHocTn AK. U3
NPUBEAEHHbLIX BbIE 3aBUCUMOCTEN  MOXHO
caenartb BbIBOA O TOM, YTO Ansi noboro cocrtaesa
MOHOMEPHON CMECHM MOXHO nofobpaTb Takyko
KOHLEHTpaUuNo pacTBOpWUTENS, Mpu KOTOPOM
coctaB cononumepa Oymer coBnagatb C
COCTaBOM MOHOMEpPHOM cmecu. B Takom cnydae
COCTaB MOHOMEPHOW CMECU HEe MEeHsleTcs ¢

yBENnMYEeHMeM KOHBepcuu, 4YTo cnocobcTeyeT
MoNy4YEeHMIo COMonMmMepoB c BbICOKOW
OLHOPOAHOCTLIO MO COCTaBy.

CrHTe3MpoBaHHbIe cononMMepsbl

npegcrtaenanm cobon 6ecuBeTHble, Npo3padHble

KME

cononumepos npu Temnepatype 25 °C B Boae He
pPacTBOPSANNCL, HO XOPOLUO pacTBOPSNUCL B
OpraHU4yecknx  pacTBOpPUTENSX, TakUX  Kak
anmeTtundopmamug 1 auetoH. Cononumepsl MA
m AK cocraa 0,2.08 wn 0,1:.0,9 xopowo
pacTBOpSINUCL B BOAE 1 3TUNIOBOM CnnpTe.

Takum obpasom, perynupys ycnoeus
CUHTE3a MOXHO CUHTE3MpPOBaTb COMOSIMMEPHLI B
[OCTaTO4YHO LUMPOKOM [AuanasoHe COCTaBOB.
Hanuune B uUenuM 3BEHbEB CTOMb pPasHbIX
MOHOMEpPOB MPUBOAUT K TOMYy, u4TO npwu
pasnnyHbIX cOoCTaBax cononumepbl ByayT BecTu
cebsi no-pasHoOMy B paCTBOPUTENSIX PasfMYHON
npupogabl. 310 OTKpbIBaeT nepcnekTuey
NOSTlyYEHUS HOBbLIX MaTepuanoB B LUMPOKOM

BelLlecTBa, pacTBOpPMMblE B  OpraHWU4ecknx  AunanasoHe rmapodunbHO-rMapPodo6HbIX
paCTBOpMTeJ'IFIX.EOJ'IbLIJVIHCTBO CUHTE3NPOBAHHbIX CBOWCTB.
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