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Abstract. In this article, the dependence of the coagulation process on the quality of the
product in the production of rubber products from natural latex is studied through physical and
mechanical properties. By modifying natural rubber, its physico-mechanical properties were
increased, and the production of rubber products for high-quality medical gloves was studied.
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Introduction. Currently, emulsion polymerized rubbers are one of the main raw materials
for industry, and the global demand for natural rubbers is increasing year by year. However, as in
all industries, there are disadvantages in the rubber industry. Natural rubber (NR) from latex can
be separated by chemical (using reagents) or physical (without reagents) methods. The process of
coagulation or centrifugation of latex in the production of NR has a great impact on productivity
when some of the non-rubber compounds, which are not environmentally dangerous, remain in
the rubber, and the second part is mixed with the rubber in the waste.

In this proposed scientific study, the dependence of the coagulation process on the product
quality in the production of rubber products based on natural latex was studied, and the physical-
mechanical and economic efficiency of the rubber products in the production of medical gloves
was increased.

The coagulation process is important in the production of "disposable natural latex sterile
surgical and medical examination gloves" from medical equipment based on natural latex. Because
the quality indicators of physical and mechanical properties of rubber of medical gloves directly
depend on the concentration of natural latex and coagulant components, temperature of solutions,
pH value, stability of solutions, conveyor speed and other parameters.

Methods and materials. Natural latex in the raw state is 60 % of the reserve mass, that is,
rubber, and 1.6-1.7 % of ammonia is brought in the preserved state. 97 % of the dry mass of latex
is isoprene rubber and about 3 % is in a natural mixture with various natural proteins and other
organic additives. For the production process of medical gloves, filler additives are added to the
prepared latex emulsion.

To prepare natural latex for production, it is diluted from 60 % to 28-30 % with filtered
water in an alkaline environment. Sulfur, zinc oxide, caprolactam suspensions, plasticizer,
emulsifier, coloring pigment and diffusant are added during preparation of emulsion. After that,
the latex emulsion is heated to a temperature of 60 °C, allowed to cool down to its original state
and mixed for a day. The ready-to-use latex emulsion is poured into a conveyor barrel and the
process is carried out at a temperature of 28-30 °C. The emulsion in the barrel should always flow,
be in a state of circulation. Otherwise, the surface becomes creamy and leads to the increase of
unusable product.
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Soluble salts of calcium, i.e. 4-5 % solutions of calcium chloride or 6-7 % of calcium nitrate are
used as coagulants for the coagulation process. In addition, 2-3 % of calcium stearate emulsion
and 0.01 % emulsifier are added. Calcium stearate acts as a lubricant to transfer the rubber from
the hand mold. As the concentration of Ca'? cation increases, the attractiveness of the latex
emulsion also increases. As a result, the rubber thickens. On the contrary, the decrease in
concentration causes the rubber to become thinner. Properties of rubber of medical gloves, such
as durability, elasticity, shelf life, integrity, appearance, depend on the progress of the coagulation
process. Therefore, according to the UzDst 3020:2015 standard, the thickness of the rubber should
not be less than 0.10 mm.

The concentration of Ca*? in the coagulant is proportional to the mass of the product, the
thickness of the rubber, the speed of the polymerization process, the power required to move the
medical gloves from the mold, the elasticity and strength of the rubber. As the concentration of
Ca*? cation increases, the rubber thickens and the product mass increases.

10-30 % starch suspension and 30 % KMS solutions were mixed in laboratory conditions
to 30% latex emulsion prepared for production in technological processes, and rubber was obtained
from the prepared emulsion. Sungra "CFBLS-I" rubber testing laboratory equipment was used to
check the physical and mechanical properties of rubber.

Results and discussion. The rubber of medical caps made from a mixture of 30% of the
usual latex should be milky, smooth, and have a strength of more than 12.5 N. Stability of the
physical and mechanical properties of rubber depends on the course of technological processes,
vulcanization, oven temperature, coagulation process, conveyor speed, concentrations of latex and
other additives. Therefore, the process of manufacturing a medical mask has several
complications. Table 1 shows the physical and mechanical properties of the rubber used for a
medical mask, which is obtained by modifying and vulcanizing the LKRT brand modifier with
natural rubber in different proportions.

1 table
Physico-mechanical properties of natural rubber (latex) used for medical gloves.

Phys features Modification Modification AHoutor
(S-2, AQL 1,5) NR+LKRT NR+LKRT R (€O

90:10 % 85:15 %

l-tur | 2-tur

The tensile strength, N, should not | 18.5 28.0 12.5 9.0
decrease from accelerated wear to pre-
break
Accelerated wear to pre-breakage, %, | 578 682 700 600
should not be less
Tensile strength, N, when stretched to 300 | 6.8 5.5 2.0 3.0
% of the pre-accelerated wear should not
increase
The tensile strength, N, should not | 9,8 10,2 9.5 9.0
decrease from accelerated wear to post-
break
The elongation after accelerated wear to | 560 510 550 500
failure, %, should not be less
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Note: the shelf life of the medical cups is tested by storing them in an oven at 70°C for 168
hours (1 week) (conditions equivalent to 3 years).

If we pay attention to the physico-mechanical properties presented in the table, we can see
that the properties of the modified rubbers are similar to those of the analogues (NR and SK). , N,
and the height of 2-2.5 was determined. This test results in economic efficiency of the rubber used
for caps for the medical manufacturers of our country, based on the data analyzed based on the
results of the partial localization of the raw materials of natural rubber.

As a result of our research, raw materials for obtaining medical gloves were obtained as a
result of modification of TK (latex) polymers. The composition of modified TK mainly consists
of TK (latex) and KRT brand modifier that we offer.

IR-spectrum was used to investigate the composition and structure of the modified TK
obtained in this paper.
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Figure 1. IR spectrum of natural rubber (latex)

Absorption line of IR spectroscopy of natural rubber (latex) spectrum of bonds —CHj3
groups in 1375.25 cm™ area and 2962.66 cm™ area, CH, group valence in 2850.79 cm™! area, and
1662.64 cm™ —C=C- valence group absorption there are lines (Fig. 1).

The next picture shows the IR-spectrum obtained after modification of natural rubber

(latex) with KRT brand modifier.
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Figure 2. IR spectrum of modified natural rubber (latex)

IR spectroscopy absorption line spectrum of bonds —OH groups in 3379.29 cm™! region,
CH3 group in 1375.25-2958.80 cm™! valence region, CH group in 2910.58 cm™! valence region,
CH> group in 2848.80 cm! valence region, -C=C There are absorption lines belonging to -C-O-
C- groups in the -C-OH- group at 1124.50 cm™! valence area, in the 1074.35 cm™ area. We can see
that there are absorption lines belonging to the valence group in the region of 623.01-842.89 cm’
!, where silicon (Si) and metal-containing bonds are present (Figure 2).

In conclusion, we can say that by modifying natural rubber (latex) in the production of
rubber products, the quality of the product was increased and its physical and mechanical
properties were studied. By modifying natural rubber, its physico-mechanical properties were
increased, and the production of rubber products for high-quality medical gloves was studied.
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