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Abstract: In this communication, anionic telomerization of butadiene and isoprene with 7 -Buli as the initiator; potassium dimethylphenoxide
(D-ROK) as the promoter, xylene as the transfer agent as well as the solvent in the presence of diglycoldimethylether (2G) as the polar modi-
fier was studied. Solubility of D-ROK in tetrahydrofuran (THF) at different temperature was investigated. Effects of D-ROK | n-BuLi on in-

trinsic viscosity ([ ] ). chain transfer nunber (ND, relative molecular mass (M,) and microstucture of the polymers were examined. Rais-

ing D-ROK [ n-Buli resultedin increasing of N, and deceasing of [ ] and Mn. Liquid wbber poduced this way canbe used as material for

green coating.

Key words: green coating; liquid rubber; chain transfer number; relative molecular mass;  microstiucture

CLC number: TQ317 Document code A

At present, quite a lot of fine polymeric atings in
use contain noxious volatile solvent (VOC ), which do a
lot harm to human beings and environment. Water soluble
coating, a kind of green wating, has the advantages of
economy, environmental protection and safety, and it has
become the focus of attention. Studies on liquid rubber
initiated with potassium tet butoxide (¢# BuOK) used as
material for green coating have been widely reported[ e
Howeves as ¢ BuOK is synthesized through fierce reac-
tion of tert butanol and the highly inflammable metal K, it
is neither safe nor economical to prepare. What' s more,
the solubility of # BuOK in hydrocarbon solvents is limit-
ed. In this communication, D ROK was used instead of ¢ -
BuOK aiming at a securer producing process and good sol-
ubility. The anionic telomerization of diene with n Buli
as the initiator, polassium D ROK as the piomoter, xylene
as the transfer agent as well as the solvent in the presence
of 2G as the polar modifier was studied. Solubility of D -
ROK in THF at different temperature was also investigat-
ed. By studying the physical properties of polymers, the
telomerization effect of D ROK was distinct, which may
offer a better choice of initialor system in liquid rubber

poduction .

1 Experiments

1.1 Materials

D ROK was prepared by reacting potassium hydrox-
ide (KOH) with dimethylphenol in xylene. After being
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washed for several times with the solvent and dried in vac-
uum, the produced D ROK was transferred and kept in a
sealed container. The whole process was under refined
N2. Other materials were prepared and refined as de-
scribed in our earlier publicationl3J .

1.2 Experiment and testing

D ROK was dissolved in THF before mixed with
measure amount of 7 Buli in cyclohexane to fom the
complex initiator. Polymerization procedure was described
before'” . All reactions were caried out at 50 C, 2G/
nBuli (molar ratio) was 1. 0, and the monomer and ini-
tiator concentration were 10% (wt) and 1. 16 mmol fI,
respectively, unless otherwise indicated .

Relative molecular mass (M, ) and relative molecular
mass distribution (PD) of produced polymers were mea-
sured by GPC (PLGPC220, Polymer Laboratories, Brit-
ish). Intrinsic viscosity ( [ "] ) was measured by use of
Ubbelohde viscosimeters and the microstructure was ob-

tained with Nicolet Model 20DXB infrared spectrometer.

2 Results and discussion

2.1 Solubility

The solubility of different kinds of potassium phenox-
ides at 15, 40, 50, 60 “Cin THF was obsewed as shown
in Table 1. It can be seen that the solubility of D ROK is
once higher than that of potassium methylphenoxide, and

with the raise of soluble temperature the solubility increas-
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es remarkably. This was mainly because that there was an
additional electron pushing methyl in dimethylphenol,
which increased the electron cloud density on the berzene
ring thiough the cooperation of conjugative effect and in-
ductive effect. As a result, the acidity of dimethylphenol
was debased and the solubility was increased.

Tab. 1 Solubility of different kinds of potassiumphencxides in THF
Solubility in THF (wt %))

Temperature (7/°C)

0 -ROK m -ROK D -ROK
15 17 15 43
40 18 20 55
50 18 20 60
60 18 20 70

2.2 Effect of D-ROK/ n BuLi on polyisoprene (PI)

When 2G / n BuLi was 1. 0, polymerization temper-
ature was 50 'C and polymerization time was 1. 5 h, the
anionic telomerization with different amount of D-ROK /n -
Bul.i was examined .

Chain transfer number (Nt) is an important parame-
ter in chain transfer reaction. The definition of Nt is as
followed :

N=M,(D/M—1

where M, (T) can be described as M, (T)= Mo *x |

Co; where x is conversion, Mo is initial concentration of

monomer, and Co is initial concentration of initiator.
Tab. 2 shows the influence of D ROK / n BuLi on
x% [Ms M.. And Nt of PI. According to Tab. 2,
when D ROK / n BuLi increased from 0. 1~2.0, the re-
action entirely completed, and [ "] of the produced poly-

mer decreased from 47. 82 to 4. 86 correspondingly, espe-
cially when D ROK [n Buli=1.2 M, dropped to the
bottom at 893 while N: raised to the top at 79.

Tab 2 Influence of D ROK/n-BuLion x%, [ 1], M, and

N, of PI
D-ROK /n -Buli R —
(molar ratio) X4 Jal g ) M N
0.1 98. 3 47.82 29250 2
0.3 95. 8 25.23 8503
0.5 93.9 6.5 1458 48
0.8 103. 5 5.47 1125 62
1.2 104. 3 4.86 893 79
1.5 106. 8 5.56 1186 59
2.0 102. 5 5.91 1256 56

When DROK /7 BuLiwas in the range of 0~ 1.0, the
effect on PD was illustrated in Table 3. Adding pomoter
to the system, PD broadened and as D ROK [ nBuli in-
creased, PD straightly raised fiom 1. 13 to 2.52. In the
case of adding D ROK, the C—K bonds were formed,

which greatly, improved. the activity: of. chain transfer reacr

tion, therefore, N, increased, Vn decreased and PD
bwadened .

Tah 3 Effect of D-ROK / n-BuLi on PD of PI

D-ROK /5 BuLi(molar ratio) 0 0.1 0.3 0.8 1.0
M, M, L13 1.15 1.75 249 2.52

2.3 Effect of DROK / nBuLi on polybutadiene (PB)

The polymerization system was the same as PI except
the monomer butadiene.

Tab. 4 shows the influence of D ROK /7 BuLi on
PB. Acording to Tab. 4, with D ROK as pomter, [ ]
and M, of the polymer fell sharply. When D-ROK I n-
Buli was greater than 0.8, the change varied little and
N, became greater than 60. It indicated that the category

and amount of the active species in the polymerization sys-
tem increased because of D ROK. As a result of the dhain
transfer reaction,

M, dropped more than 60 times as

compared to the stoichiometric molecular mass.

Tab. 4 Influence of D-ROK/n-BuLion[ M. M, and N, of PB

D -ROK /12 -Buli (molar ratio) [ /(ml"g D) V,, N,

0.1 53.23 34530 1

0.5 25.09 2401 29
0.8 11. 54 1144 64
1.0 12. 58 1324 55
1.5 10. 48 1066 69
2.0 10. 93 1102 66

It was reported that polymerization rate of isoprene

.5
was slower than that of butadiene” °

. This was mainly
because there was a methyl in isoprene structure which
fomed a conjugative system with double bond. Therfore
chain propagation rate of PI decreased while chain transfer
dominanted the reaction, and of PI was lower than that of
PB.
2.4 Effect of D-ROK / n-BuLi on microstructure
Fig. 1 and Fig 2 demonstrate the effects of D ROK /
nBuli on microstructure of PI and PB respectively.
Fig. 1 shows that when D ROK | n Buli increased, 1, 4-
unit increased while 1, 2wunit + 3, 4 unit gradually
dwopped, and in Fig. 2 it has the same trend.
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Fig 1 Effect of D-ROK | n-BuLi on microstructure of PI
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This indicates that when adding D ROK, a new ac-
tive centre was formed, which adjusted the category and
anount of the old active specied. As a results the insert
mode had a different effect and contribution to the poly-

mers.
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Fig 2 Effect of D-ROK | n-BuLi on microstructure of PB
3 Conclusions

(1) The solubility of DROK is once higher than that
of potassium methylphenoxide, and with the raise of solu-
ble temperature the solubility increases remarkably.

(2) With the rising of DROK /7 BuLi, x% and
N: of Pl increase while [ 7 and M, decrease. PB has the

same trend .

(3) Telomerization of D ROK on PI is more notable
than that of PB.

(4) When D ROK / n Buli increases, 1, 4 unit of
PI increases, 1, 2unit +3, 4 unit gradually dropped;
and PB has the same trend.
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