Production of Tubes by Heat Sensitized Extrusion of
Natural Rubber Latex

K. MARIAMMA GEORGE, N. R. PEETHAMBARAN and B. V. THOMAS
Rubber Research Institute of India® Kottayam-686 009

INTRODUCTION Research Institute of India. The latex was
concentrated by the creaming method using
tamarind seed powder. The properties of the
creamed latex so obtained are given in Table 1.
The formulation used for preparing the base
compound is given in Table 2. Dry compound-

Tubes produced from latex have advantages
over those based on solid rubbers with respect
to their elasticity, snioolliiiess and purity.
Several workers have made attempts to produce
tubes from latex specially compounded for

gelation induccd by higher temperature’. Tn TABT.H 1 Prop;jrtics of Creamed Latex

this method, in addition to the vulcanizing

chemicals, heat sensitizing agents are also added Total solids (TS), % — 59

to the latex. Some of the heat sensitizing Dry rubber content (DRC), % — 538
. . Alkalinity, % — -

n inr r latex in ry are ammo- ’

age ts used . ubbe _ate _dUSt yarea . ° Mechanical stability time (MST),s — 1300

nium salts-zinc oxide mixture, polyvinyl Volatile fatty acid number (VFA) _ 0.07

methyl ether (PVM E) and polypropylene glycol KOH number — 0.8

*PG)®. A production process of tubes using
i“olyvinyl methyl ether as heat sensitizing agent

) TABLE 2. Compound Formulation (base compound)
has already been studied”™. In the present

study, use of ammonium salt and zinc oxide Ingredients Parts by wt.
system for tube extrusion from latex compound
is investigated. The optimum concentration of Creamed latex (Dry Rubber Content) 1000
heat sensitizer system, temperature of gelation, Ammonium laurate ) 0.02
. . Vulkastab VL (Poly ethylene oxide
compound formulation and other factors influ- condensate) 0.10
encing the extrusion process were also studied. Sulfur 2.0
Zinc dicthyldithio carbamate 1.O
Zinc mercaptobenzthiazole 05
EXPERIMENTAL Zinc oxidep 0.25
Rubber latex required for this study was Pol);;nee'z[:)zllegulir,él?lr:r;ydro 224t 025

collected from the experiment station of Rubber
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ing ingredients were added to latex as disper-
sions prepared in a laboratory ball mill. The
latex compounds were matured for 48 hours.

Heat SenBitizing System and Its Effect
on the Stability of Latex Compound

Ammonium acctatc and zinc oxide system
was used as heat sensitizing agent™®. Earlier
investigators had used organic heat-gelling
agents for extrusion of tubes from latex com-
pound. In the present experiment inorganic
heat sensitizing agents were used for the rapid
gelation of the latex compound for its continu-
ous extrusion. Different dosages of zinc oxide
and ammonium acetate were mixed with the
latex compound, keeping its pH at different
levels. The gelling time and temperature in
each case were determined® and the results are
given ii: Fig. 2. a, b, c.

The stability of the latex compound after
adding the optimum concentration of gelling
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agent was investigated*. The elTccl ofa iioj-
ionic surfactant (Vulkastab VL or polyethylene
oxide condensate) on compound stability was
also examined*. The results are given in Fig. 3

Extrusion of Tubes

Appffrntiis. The apparatus used for extru-
sion was fabricated in glass. It consisted of
two glass tubes of difTerent diameter arranged
concentrically and the outer diameter of the
inner tube and the imier diameter of the outer
tube determined the final dimensions of the
extrudate. It was fitted with cold and hot
water jackets. As the latex compound flowed
through the apparatus, it passed through cold
to hot area where it formed a solid gel and the
solid tube continued to extrude from the
apparatus under gravity force and pressure of
latex column. (Fig. 1)

production of tuties. The latex compound
was mixed with surface active agent, fillers and
heat sensitizer as shown in Table 3, and each
compound was extruded separately tlirough the
apparatus. In all the cases the total solid
content of the latex compound was kept at 45
percent. The rale of extrusion was determined
in each cxperimeiU and the results arc given in
Fig. 4a. The length of the hot water jackct
was increased to 10 cm -and again the experi-
ment was repeated. The results are given iii
Fig 4b,

RESULTS AND DISCUSSION

The results of the trials for selection of lhe
heat sensitive system are given in Fig. 2 a, b, c.
It may be seen from the figures that the pH of
the latex compound was very critical in deter-
mining the gelation time and temperature.
The ideal pH was found to be 10. As the zinc
oxide content was increased the gelation time
decreased as may be seen from Fig. 2b. But
zinc oxide content above 5 phr had adverse
efifect on the stability of latex compound. The
gelation time decreased as the annnonium



TABLE 3.

Ingredients

Latex compound (Dry rubber
content)

Vulkastab VL

Zinc oxido

Ammonium acetate

China clay (Filler)

PH OF fHE LATEJt
COMPOUND

Fig. 2.

CONTENT OF ZINC OXIDE
PARTS PER too RUBBER.

Latex Compounds for Extrusion Trials

Latex compound

A B C D

100 100 100 100
05 05 05 05
5 5 5 5
4 4 4 4
5 10 15 20

CONTENT OF AMMONIUM ACETATE
PARTS PER 100 ROBBER.

Effect of (a) pH of the latex compound, (b) the content of zinc oxide and

(c) the content of ammonium acetate on gelation time at different temperatures

; acctatc content was increased. This effect was
seen iipto an aninioniiini acctiite concentration

j of4 phr, and above this there was no effect as
mmay be seen from Fig. 2c. It was also observed
' that as the temperature was increased the
j gelation time decreased markedly. In this
: experiment, I0O¥Cwas selected as the gelation

. temperature as lliis is the maximum tempera-

ture attainable with steam at atmospheric
pressure. After the addition of the optimum
dosage of the heat sensitizing system (zinc
oxide 5 phr, ammonium acetate 4 phr) the
stability of the latex compound was very low
at room temperature. But addition of the
non-ionic surface active agent improved the
compound stability. It can be seen from



Fig. 3 that addition of more than 0.75 phr of
Vulkastab YL to latex compound maintained
its stability upto 8 h. Yalkastab YL looses its

activity at 80 C and so it has no effect as a
latex stabilizer at the gelation temperature.

oc *
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comtent of VALCASTAB VL
PARTS PER 100 RUaSER.

Fig- 3. Effect of vulkastab VL content on storage
stability of latex compound at 30*C

Fig. 4 a, b showed that the rate of extrusion

increased upto a filler content (China clay) of

15 phr. This may be due to the acceleration
of synersis of the gel, and the effect of fillers

on shrinkage of the gel accompanied by loss of
friction between the gel and the walls of the
It can also be seen that the rate of
extrusion decreased as the length of the hot
water jacket is increased. This may also be
The tube
obtained by latex extrusion had smooth surface
and tiie shrinkage in diameter and length was

extruder.

attributed to the friction effect.

around 23% after vulcanization.

CONCLUSION

Ammonium acetate and zinc oxide system
as heat sensitizing agent can successfully be

used for the extrusion of latex tubes. The rate
of extrusion is related to the compound formu-
lation, length of the hot water jacket and the
rapid gelation temperature,

JfeCKF.T. tcm 1
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Fig. 4. Effect of (a) filler (china clay) content and
(b) length of hot water jacket on rate of
extrusion at 100"C
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