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The mechanism of the participation of lower alcohols of the series methanol—decanol in
the process of chloroprene and styrene polymerization in the emulsion has been studied.
The dependence of the emulsion polymerization rate, the average diameter of polymer-
monomer particles and the average molecular mass of polymers on the concentration
and alkyl chain length of alcohols has been obtained. It is established that with increasing
concentration of alcohols in the system, the rate of emulsion polymerization passes
through a maximum and decreases with increasing alkyl chain length of alcohols. For the
evaluation of the effect of alcohols on the kinetics of the emulsion polymerization, the
participation of the alcohols in elementary steps of the emulsion polymerization process
and their effect on colloidal-chemical properties of the emulsion polymerization system
have been studied. It is established that neither alcohol concentration nor alkyl chain
length of the alcohols affects the initiation step. However, alcohols significantly affect the
interfacial tension of the polymerization system, solubilization of monomers, precipitation
of polymers, and formation of mixed adsorption layers on drops of monomers, which,
in turn, affects the kinetics of emulsion polymerization of chloroprene and styrene.
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Introduction

Researchers have always paid great attention to
developing various approaches to the synthesis of
polymers with specified molecular characteristics and
structure of macromolecules by radical polymerization
process [1—3], and also to the kinetics and mechanism
of that process [2,3].

For evaluating different problems of emulsion
polymerization (EP) very often the effect of the
aliphatic alcohols on the polymerization process has
been studied [4,5]. At the beginnings, the lower alcohols
have been used for providing polymerization at the
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relatively low temperatures [1]. However, further,
researchers drew attention to the effect of alcohols on
the properties of micellar systems and on the properties
of the initial emulsion, which, in the result, affects
the EP kinetics. The obtained behaviors have been
explained by the micellar theory of EP [1—3] which,
in our opinion, requires more detailed consideration
and some justifications. Two monomers- chloroprene
and styrene, have been chosen for studies. The choice
of monomers is conditioned by the wide use of their
polymers- polychloroprene and polystyrene, and thus,
the study of the polymerization of chloroprene and
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styrene continues to remain a topical problem.

Based on the above, the effect of aliphatic
alcohols with the general formula C,H,,,,OH (where
n=1+10) on the kinetics of chloroprene and styrene
EP, on the average diameter of polymer-monomer
particles (PMPs) and on the average molecular mass
(AMM) of the produced polymer has been studied.

Depending on the length of the alkyl chain the
distribution of alcohols in aqueous and micellar, and,
therefore, in monomeric phases is changed (Table 1).
These lead to a change in the properties of aqueous
and micellar phases, which affect the kinetics of EP.

The degree of alcohols’ distribution in aqueous
solutions of anionic surfactant alpha olefin sulfonate
(C,,—C,AOS) determines the nature of the interaction
between molecules of alcohols and their medium.
Thus, the lower homologues (methanol, ethanol)
interact with molecules and micelles of C,,—C,,AOS
forming a solvate shell. Starting with propanol,
alcohols solubilize into micelles, while starting with
hexanol- they have the ability to form mixed micelles
with molecules of C,,—C,AOS. It is precisely this
circumstance that determines the diverse influence of
alcohols on physicochemical properties of aqueous
solutions of surfactants and, as a result, on the changes
of properties of aqueous and micellar phases. From
the above mentioned, it is suggested that all mentioned
factors must have an influence on EP kinetics. And it
is also logical to expect certain correlations between
colloidal-chemical properties of the studied system
and EP kinetics in the presence of alcohols.

Experimental

Materials

Emulsifier anionic surfactant alpha olefin
sulfonate C,,—C, (C,,—C,,AOS, C,H,,,,SO;Na,
n-14—16, Parchem, US), monomers chloroprene
(CH;CCI=CH,, Sigma-Aldrich, 98%) and styrene
(C¢H;CH=CH,, analytical standard, Supelco),
initiators potassium persulfate (PP, K,S,0,, ACS
reagent, >99.0%, Sigma-Aldrich) and 2,2'-
azobisisobutyronitrile (AIBN,

(CH,;),C(CN)N=NC(CH,),CN, pure, >98.0% (GC),
Sigma-Aldrich), alcohols methanol (CH;OH,
anhydrous, >99.8%, Sigma-Aldrich, CAS no.
67-56-1), ethanol (C,H;OH, absolute EMPLURA,
Supelco), n-propanol (C;H,OH, anhydrous, 99.7%,
Sigma-Aldrich), n-butanol (C,H,OH, ACS reagent,
>99.4%, Sigma-Aldrich), 2-butanol (ReagentPlus,
>99.0%, Sigma-Aldrich), n-pentanol (C;H,,OH,
ACS reagent, 199.0%, Sigma-Aldrich), n-hexanol
(C4¢H;O0H, anhydrous, >99.0%, Sigma-Aldrich),
n-heptanol (C,H,;OH, >99.5% (GC), Sigma-Aldrich),
n-octanol (CgH,;OH, ACS reagent, >99.0%),
n-nonanol (CyH,yOH, >98.0% Sigma-Aldrich) and
n-decanol (C,,H,;OH, >98.0%, Sigma-Aldrich), water-
soluble inhibitor stable iminoxyl radical 2,2,6,6-
tetramethyl-4-piperidone-1-oxyd (RNO—C,H;NO,
Sigma-Aldrich, 95%), regulator of AMM fert-
dodecylmercaptan (C,,H,;SH, mixture of isomers,
98.5%, Sigma-Aldrich), stabilizator 2,2-methylene-
bis (4 methyl-6-tert-butylphenol) (C,;H;,0, Sigma-
Aldrich), benzene (C¢H;, ACS reagent, >99.0%,
Sigma-Aldrich) have been used without purification.

Methods

EP of chloroprene was carried out in air
conditions at 313.15 K according to recipe: chloroprene
100 g, water 150 ml, C,,—C,(AOS 2 g, PP 0.4 g, and
tert-dodecylmercaptan 0.9 g. The conversion was
monitored by measuring the density of the system.
Polychloroprene stood out from the formed latex.
The polychloroprene was dried at 323.15 K. The
ratio between phases was water:organic solvent=3:2.

The rate of polymerization of styrene was
determined by the dilatometric method,
Viater: Voenzene—1:2. The dilatometer was filled up under
vacuum after degassing (~10~* MPa). Under the stream
of high-purity helium, the dilatometer was separated
from installation and placed in the thermostat. The
volume of the dilatometer was 5.6 ml; the height
change in the dilatometer capillary tube was measured
with accuracy of 0.5 mm. The temperature was
controlled with an accuracy of 0.5 K. The emulsion

Table 1

Solubility of alcohols in aqueous solution of alpha olefin sulfonate C,,—C,; (C,,—C,; AOS=6.4-10"2 mol/1),
their distribution constant” ( K; ) in the aqueous and micellar phases and the change of free energy of distribution
process (—AG), T=313.15 K

Alcohols Solubility, mol/l K; 107 —AG, kJ/mol
n- butanol 1.588 0.016 7.2
n- pentanol 0.568 0.072 11.1
n-hexanol 0.298 0.223 14.1
n-octanol 0.152 4.980 22.2
n-decanol 0.023 30.000 26.8
Note: * — is the ratio of the equilibrium concentrations of alcohols in the micelles and water.
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was prepared by magnetic shaker stirring with a
constant rate. The estimated error in W, is no more
than +2%.

The initiation rate was obtained by the inhibition
method and calculated according to the following
equation:

VVi - M , ( 1 )

T
where [/nh] is the initial concentration of inhibitor;
7is the induction period. For iminoxyl stable radicals,
1.

For determination of average molecular mass
(AMM) of polymers, the viscosity method was carried
out. Determination of the characteristic viscosity of
polymers was carried out in benzene. The flow times
of the solutions and the solvent were measured using
an Ubbelhode-type viscometer placed in a thermostated
water bath at a temperature of 303.15 K. The AMM
of polymers was calculated by the following equations:

[77]:1.6-104M°'7, (for polychloroprene), (2)

[7]=1.23-10*M°™, (for polystyrene). (3)

The average diameter of latex particles has been
determined by the light scattering method by carrying
out the Particle size analyzer Litesizer 500 (Anton
Paar).

The surface tension of samples (y) was determined
and carried out with a SITA science line t60
tensiometer. Dynamic surface tension of each sample
was determined by the maximum bubble pressure
method. The lifetime of the bubble was controlled in
an optimal diapason of 50—55 s. with a resolution of
1 ms. Temperature was controlled automatically with
resolution of 0.1 K. The estimated error in y is no
more than £2%. The critical micelle concentration
(cmce) of C,,—C,,AOS both in the absence and
presence of alcohols in aqueous solutions at 313.15 K
was obtained as the break point on the isotherms
surface tension-logarithm of C,,—C,;AOS
concentration. The value of surface tension at the
cmc (7,.,.) of aqueous solutions of C,,—C,;AOS at
303.15 K (31.14 mN-m™" in the absence of additive)
is in good agreement with literature data [6].

Results and discussion

The experimental data show that alcohols
significantly affect chloroprene and styrene EP kinetics.
With increasing the concentration of alcohols the
rate of emulsion polymerization (W,) of both
chloroprene and styrene increases at first and then
decreases passing through the maximum (Tables 2
and 3; Fig. 1). The alcohols’ concentration at which

the maximum value of W, is detected decreases as the
alkyl chain length of the alcohols increases. In the
presence of ethanol the maximum value of W, of
chloroprene is obtained at 0.1 mol/l, while in the
case of hexanol, it is at 0.05 mol/I. At the same time
at the same concentration of alcohols, the W, of
chloroprene decreases with the increase of alkyl chain
length of alcohols (Table 4). From the data of Tables
2—4, it also follows that the AMM of polychloroprene
decreases with the increase in the alcohols concentration

Table 2
Values of AMM of polychloroprene, average diameter (D)
of polychloroprene latex particles and rate of chloroprene
EP (W,) at the different concentrations of ethanol.
Degree of conversion 98%. T=313.15 K

C, mol/l AMM-107° D, A Wp, Y%/min
0.00 800 820 0.70
0.05 740 800 0.84
0.10 700 770 1.00
0.15 680 810 0.75
1.00 350 840 0.58

Table 3

Values of AMM of polychloroprene and rate of
chloroprene EP (W) at the different concentrations of
hexanol. Degree of conversion 98%. T=313.15 K

C, mol/l AMM-10°° Wp, %/min
0.00 800 0.70
0.03 570 0.82
0.05 402 0.90
0.15 330 0.62
0.32 214 0.55
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Fig. 1. Dependence of styrene EP rate on concentration of
methanol. [PP]=4-10" mol/I, [C,,—C,,AOS]=3.19-10"2 mol/l,
ratio of phases monomer:water=1:2, T=313.15 K
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and the alkyl chain length of its molecules (at the
same concentration). In the case of EP of styrene,
W, of the process reached maximum with the increase
in the alkyl chain length of alcohols (Fig. 2 and 3).
Similar dependence is also observed in the case of EP
of chloroprene, but very slightly (Table 4).

The effect of alcohols on the kinetics of
chloroprene and styrene EP can be the result of two
factors. The first is their participation in elementary
steps of the EP process and the second is by the effect
of alcohols on properties of phases and, particularly,
on colloidal-chemical properties of the system. Only
after a detailed consideration of both factors, it is
possible to estimate the share of each of them in the
total contribution of the influence of alcohols on the
chloroprene and styrene EP kinetics.
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Fig. 2. Dependence of styrene EP rate (1) and PMP size (2)
from alkyl chain length of alcohols. [PP]=8-10"3 mol/I,
[C,,—CcAOS]=6.4-10"2 mol/l, T=313.15 K
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Fig. 3. Dependence of styrene EP rate (1) and PMP size (2)
from alkyl chain length of alcohols. [AIBN]=2.5-10"2 mol/I,
[C,,—C,;AOS]=6.4-10"2 mol/l, T=333.15 K

At the first stage of the experiments, the effect
of alcohols on the initiation step of EP of monomers
has been studied. The decomposition of PP in the
presence of alcohols in aqueous medium is well studied
[7,8]. According to refs. [7,8], reaction PP+alcohol
is initiated by two parallel occurring processes:
spontaneous homolytic decomposition of PP and
bimolecular reaction of PP with alcohol molecule:

S,0;” — 280; (4)

S,0;” + CH,OH — SO, + HSO; + CH,0H - (5)

However, for the same process, ref. [9] reported
that reaction (5) does not occur at the PP homolysis
step and the decomposition of PP is occurring only
by reaction (4). It was suggested [9] that the radical
chain mechanism of PP decomposition in the presence
of alcohols can be presented as follows:

1. Decomposition of PP:

S,0;” — 2S0; -

2. Propagation:

SO; +RCH,OH — HSO; +RCHOH»  (6)
SO; +R CHOH —» HSO+RCHO - (6b)

3. Termination:
SO; +R CHOH —» HSO;+RCHO - (7a)
Table 4

Values of AMM of polychloroprene, average diameter (D)
of polychloroprene latex particles and rate of chloroprene
EP (W),) in the presence of different alcohols.
[alcohol]=0.15 mol/l. Degree of conversion 98%.

T=313.15 K

Alcohols AMM-10° | D, A W, %/min
in the absence 800 820 0.70
methanol 700 820 0.72
ethanol 680 810 0.75
propanol 660 810 0.75
n-butanol 560 820 0.73
2-butanol 380 830 0.72
n-pentanol 360 850 0.68
n-hexanol 330 900 0.62
n-heptanol 325 890 0.57
n-octanol 340 920 0.51
n-nonanol 320 930 0.45
n-decanol 320 960 0.40
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R CHOH + R CHOH —> RCH,0H + RCHO - (70)

According to refs. [7,8] the alcohols must
influence the EP initiation step, while if referring to
the work [9], the EP initiation process must not be
dependent on the presence of alcohols in
polymerization systems.

The studies have shown that the rate of initiation
does not depend on the nature and concentration of
alcohols. From this fact, it can be concluded that
alcohols do not act on the PP decomposition rate.
From this can it be concluded that not only alcohols
but also C,,—C,(AOS and monomers practically do
not affect the PP decomposition rate.

The alcohol radicals are very active [9] and
directly interact with the monomer, initiating the
chain:

RCHOH +M — RCHOHM - (8)

It has also been stated that alcohols do not directly
participate in initiation step when as initiator has
been used AIBN. However, it must be noted that the
possibility of interaction of the AIBN radical with the
alcohol molecule is not ruled out:
R*+R,CH,0H - RH+R,CHOH - )

Step (9) can also compete with the following
step:

R°+M —>RM-

As the concentration of monomer is many times
higher than the concentration of alcohol the probability
of participation of radicals in step (9) is little compared
to the step (10), and, therefore, contribution of step
(9) in the polymerization process can be neglected.

Based on abovementioned, the process of studied
monomers’ polymerization in the presence of alcohols
in an anaerobic medium can be presented by the
following sequence:

1. Formation of initial radicals:

(10)

S,0;” — 2S0;

SO; +RCH,0H —» HSO; +RCHOH - (1)
2. Initiation:
SO; +M, = SO; M » (12)

RCHOH+M, - RCHOH-M; -

3.. Propagation:.

Moi+M — M, - (13)

4. Chain transfer: the alcohols are known as the
chain transfer agents and the following step is possible
to occur:

M.+RCH,OH >M H+RCHOH-  (14)
5. Termination:

Ma+S0; —> M, SO » (15a)

M.+ R CHOH —> RCHOHM, » (15b)

MatMn —>M, —M, - (15¢)

Due to the steps (6b) and (7), the molecules of
aldehyde can form in the polymerization process. As
it is known [9], aldehydes react with ion-radicals
and also are polymer chain transfer agents [10]:

SO, + RCHO — HSO; +RCO > (16)

(17)

As a result of the (16) and (17) steps, more
passive aldehyde radicals are formed [18] which can
lead to the decrease of the rate of process. However,
depending on the distribution of alcohols in the phases
their participation in the step (11) will differ, and,
therefore, the amount of formed aldehyde will depend
on the nature of the alcohol. In the case of the
application of lower alcohols due to their high solubility
in water, their participation in the step (11) and the
formation of aldehydes in the steps (6) and (7) are
more probable. The higher alcohols are practically
insoluble in the water and their participation in the
step (11) and, therefore, the formation of aldehydes
is less probable. However, it must be noted that in
rigorous discussion of this issue the effect of aldehydes
cannot be neglected.

Another process occurs when the EP has been
carried out in the air conditions because in this case
the participation of oxygen in the step (11) must be
taken into consideration. Oxygen reacts with alcohol
radicals by the following:

M,+RCHO M H+RCO -

RCHOH +0, - RCHOH-0—-0 - (18)

The formed radicals inhibit the radical
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decomposition of PP [9]; thus, the step (6b) can be
excluded and the initiation of the chain by alcohol
radicals becomes less probable.

In the presence of anionic emulsifier
C,,—C(AOS, the alcohol radicals, formed in the step
(6a), are more hydrophobic than radicals of persulfate
which makes it easier for them to get in through the
negative charge surface of particles (polymer-
monomeric particles (PPM), monomer drops,
micelles) in which the polymerization process is
starting or continuous. With the increase of alkyl
chain length of alcohols, the participation of alcohols
in the step (11) becomes less probable as their solubility
in the water decreases, and due to this they mainly
act as chain transfer agents. At the first glance, one
might assume that the obtained dependence of EP
rate on alkyl chain length of alcohol molecules
(Fig. 2) must be related to the formation of alcohol
radicals in the step (11) and with their participation
in the step of polymer chain initiation (12). However,
the analogous behavior also has been obtained when
oil-soluble AIBN was used as the initiator (Fig. 3).
Due to the oil-soluble nature of AIBN, the
concentration of AIBN in water is negligible, and the
probability of initiation in water, in analogy to step
(9), is very little. With the increase of alkyl chain
length in molecules of alcohols, their participation in
step (9), which in the case of AIBN occurs in the
aqueous phase, becomes possible. However, this should
not lead to the increasing of process rate because, at
first, the total number of radicals in the system does
not change, and, second, the hydrophobicity of radicals
in this case cannot be decisive.

The alcohol or aldehyde radicals, which have
been formed in various steps of the EP general process,
can participate in the termination step. The radicals,
forming in the steps of chain transfer, are located
in the immediate zone of polymerization, making
their participation in the step (15b) more probable.
It is led to a decrease in of both the AMM of polymer
and the rate of the process. With increasing the
alcohols concentration, their influence on AMM and
EP rate is significant as follows from experimental
data (Tables 2 and 3, Fig. 1).

For detailed evaluation of the mechanism of
alcohols’ effect on the EP kinetics, it is also necessary
to study the effect of alcohols on colloidal-chemical
properties of system.

The additives of the polymerization system can
affect interphase tension, viscosity and density of
phases, on which the kinetics of EP depend. It has
been observed that with increasing alkyl chain length
of alcohols surface tension (y) of C,,—C,;,AOS—water
system decreases (Fig. 4). As a result, the dispersibility

of the monomer becomes easy due to the formation
of smaller drops. The arising of dispersity of the
monomeric phase led to decreasing the size and
increasing the number of PPM in the polymerization
system (Fig. 2 and 3, Tables 2 and 4). However, at
the same time, it is known [11] that an increase in
the alkyl chain length in molecules of alcohols can
result in their incorporation into micelles forming
mixed chains, and, therefore, to mixed adsorption
layers on the monomer drops and PPM. It leads to a
decrease in the density of surface charge of adsorption
layers. As a result, the stability of particles decreases
and, therefore, decreases their number in the system.

Although with increasing the alkyl chain length
of alcohols the critical micelle concentration (cmc),
and, therefore, the concentration of C,,—C,AOS,
which is necessary for stabilization of disperse particles
in the polymerization system, decrease (Fig. 4), the
behavior of PMPs size has an extremum. It must be
noted that the smallest size and therefore the largest
number of PMPs are obtained for the middle members
of homologues series of alcohols (Fig. 2 and 3).

The idea of Smith and Ewart considering the
number of PMPs as the basic kinetic factor [12] was
successfully applied for the description of the behaviors
of EP rate changes in the various conditions. The EP
rate is proportional to the number of PMPs or inversely
proportional to the size of PMPs. The similar
pattern also has been established during our studies
(Fig. 2 and 3, Table 2). This is to once again state
that in order to explain the effect of various factors on
EP rate, it is necessary, first of all, to consider their
influence on the size or number of PMP.
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Fig. 4. Dependence of surface tension (1)
(|C,,—C,,A0S]=3.2-1072 mol/l) and cmc (2) of C,,—C,;AOS
aqueous solutions on the alkyl chain length of alcohols.
[alcohol]=0.3 mol/l, T=313.15 K
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Alcohols increase the real solubility of
chloroprene and styrene [13], which leads to the
increasing of the rate of the step (12) and the rate of
EP, in general. However, the solubility of monomers
in the micelles should not influence the EP rate
practically. Depending on the solubility of the
monomer in the aqueous phase, the amount of polymer
formed in the aqueous phase due to real soluble and
solubilized monomer can change. However, its share
in the total amount of formed polymer will be very
small and will not have a significant effect on EP
behavior and also on the properties of the formed
polymer.

The dependences of PMPs size and EP rate
have the antibatal character (Fig. 2 and 3, Table 2).
It must be noted that lower alcohols decrease the EP
rate without penetrating into the adsorption layer
because they do not form mixed micelles or adsorption
layers. With increasing the alcohols concentration,
the degree of adsorption layer hydration and thickness
of the electrical double layer decrease [14] due to
which the stabilization ability of C,,—C,,AOS greatly
reduced. As a result, the biggest PMPs are formed
and the rate of EP decreases. This is also facilitated
by partial desorption of C,,—C,,AOS from the surface
of disperse particles due to the rise of its molecular
solubility in the aqueous phase. The alcohols are
precipitators for polychloroprene and polystyrene.
With an increase in the alcohol concentration, their
precipitation ability is more pronounced and the PMPs
start to grow, while the rate of EP decreases. In the
case of higher homologues of alcohols, their ability to
implement into the adsorption layer is added to this,
which, as it discusses above, also can lead to the
growth of PMPs and decrease of EP rate. It follows
that increasing the alkyl chain length of the alcohols
increases their coagulating ability. Consequently, in
the methanol—decanol series, the concentration at
which the maximum rate is reached decreases. As it
has been mentioned above, in the case of chloroprene
polymerization, the concentration of ethanol at
which the EP rate reaches maximum value is equal
to about 0.1 mol/l, while for hexanol it is about
0.05 mol/I (Tables 2 and 3). In the case of styrene
polymerization, the concentration of methanol at
which the EP rate reaches maximum value is equal
to about 0.12 mol/1 (Fig. 1), while for decanol it is
about 0.004 mol/1 (the emulsifier is sodium oleate).

Conclusions

The effect of alcohols on the mechanism of
chloroprene and styrene polymerization in emulsions
has a multifactor character. It is established that the
influence of alcohols on monomers emulsion
polymerization kinetics are conditioned by both their

participation in the chain transfer and termination
elementary steps and changes of physical-chemical
and colloidal properties of the emulsion system in
the presence of alcohols. Although, at the same
concentration of alcohols, the rate of polymerization
of chloroprene and styrene decreases monotonously
with the increase of alkyl chain length of alcohols. It
is occurring due to the formation of the biggest
polymer-monomeric particles with increasing the alkyl
chain length of alcohol.
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BIL/IMB HAXKYNX ATIPATUYHUX CIIUPTIB HA
MEXAHI3M EMYVYJbCINHOI IMTOJIMEPU3AILIIL
XJOPOIIPEHY TA CTUPOJIY

JL.P. Apymionsan, P.C. Apymionsan

JlocmimKeHO MeXaHi3M ydacTi HUXXKUMX CIUPTIB psmy
METaHOJI—ICKAHOJ Y IPOoleci eMYJIbCiiTHOI MoJIiMepu3aliii XJI0-
poOTpeHy Ta CTUpOJy. BCTaHOBICHO 3ayieKHOCTiI ILIBUIKOCTI
eMyJbCiiHOI ToJliMepu3allii, cepeaHbOTO miaMeTpa MOJi-
Mep-MOHOMEPHUX YaCTUHOK i CepellHbOI MOJIEKYJISIPHOI Macu
MOJIIMEPIB Bill KOHLIEHTpALii Ta JTOBXWHU aJKiJIBHOTO JIAHIIIOTa
cnupTiB. BcraHoBineHo, 1m0 3i 30iAbIIEHHSIM KOHIIEHTpALil
CIIUPTIB y CUCTEMI IIBUOKICTb €EMYJIbCIITHOI MOJIiMepH3allil Ipo-
XOIUTh Yepe3 MAKCUMYM, a 3i 30LIbIICHHSAM JOBXUHM aJIKiJlb-
HOTO JIAaHIIOTa CIMPTiB 3MEHIIYEThCsI. J1JIs1 OLiHIOBAHHSI BILUIMBY
CHUPTIB Ha KIiHETUKY eMYJIbCIMHOI TMoiMepu3alii JOCiIKeHO
Y4acTh CIUPTIB B €JIEMEHTAPHUX CTadisIX MPOLIECY eMYIbCiHOI
noJiiMmepu3alii Ta iXHiii BIUIMB Ha KOJIOIMHO-XiMiUHi BJIacTH-
BOCTi CUCTEMM eMYJIbCiliHOI IojiiMepu3aliii. BcranoBieHo, 110
Hi KOHIIEHTpAallisl CIUPTIB, Hi JOBXWMHA IXHBOTO AJIKiJIbHOTO
JIAaHIIOra He BIUIMBAIOTh Ha CTajilo iHililoBaHHA. BomHouac
CIUPTU iCTOTHO BIUIMBAIOTH HAa MiX(ha3HUII HATAT y IOJiMe-
pU3aLiliHINA CUCTEeMi, COMIOOLTI3allil0 MOHOMEPIB, OCAIKCHHS
MOJIIMEPiB Ta YTBOPEHHS 3MIlIAHUX AACOPOLIMHUX IIapiB Ha
Kparisix MOHOMEpIB, 1110, CBOEIO YeProo, BIUIMBAE HA KiHETH-
Ky eMyJIbCiiiHOI IoJliMepu3allii XJIOPOIIPeHy Ta CTUPOILY.

KimouoBi ciioBa: emysbciitHa mojiMepu3altisi; XJIOPOTIPEH;
CTUPOJI; MEXaHi3M ToiMepu3allii; KiHeTUKa IoJiMepu3allii.
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The mechanism of the participation of lower alcohols of
the series methanol—decanol in the process of chloroprene and
styrene polymerization in the emulsion has been studied. The
dependence of the emulsion polymerization rate, the average
diameter of polymer-monomer particles and the average molecular
mass of polymers on the concentration and alkyl chain length of
alcohols has been obtained. It is established that with increasing
concentration of alcohols in the system, the rate of emulsion
polymerization passes through a maximum and decreases with
increasing alkyl chain length of alcohols. For the evaluation of
the effect of alcohols on the kinetics of the emulsion
polymerization, the participation of the alcohols in elementary
steps of the emulsion polymerization process and their effect on
colloidal-chemical properties of the emulsion polymerization
system have been studied. It is established that neither alcohol
concentration nor alkyl chain length of the alcohols affects the
initiation step. However, alcohols significantly affect the interfacial
tension of the polymerization system, solubilization of monomers,
precipitation of polymers, and formation of mixed adsorption
layers on drops of monomers, which, in turn, affects the kinetics
of emulsion polymerization of chloroprene and styrene.

Keywords: emulsion polymerization; chloroprene; styrene;
polymerization mechanism; Kinetics of polymerization.
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