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Abstract

Rosin in its pure form can be used in many industrial processes. Among its most important applications are the production of
adhesives, printing inks, insulating materials for the electronic industry, synthetic rubber, chewing gum, soaps and detergents.
Despite the competition from petroleum products, due to their low production costs, the industry in general has made decisions
to be able to replace petroleum products with natural products, mainly the pharmaceutical, cosmetic and currently the chemical
industry, have joined the use of renewable resources. These practices, as part of sustainable and resilient production, have led
to greater use of rosin derivatives in their formulations. Therefore, based on these data, the extraction and obtaining of rosin
from resin during hydrodistillation was analyzed.

Pinus, Hydrodistillation, Rosin

Objective Method Contribution
Give added value to
the byproducts
obtained from the
resin through a
hydrodistillation
process and be an
opportunity for
forest owners to
obtain economic
benefits.

Evaluation of rosin
performance from
coniferous resin.
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Resumen

La colofonia en su forma pura se puede utilizar en muchos procesos industriales. Entre sus aplicaciones mas importantes se
encuentran: la produccién de adhesivos, tintas de impresion, materiales aislantes para la industria electrénica, caucho sintético,
chicles, jabones y detergentes. A pesar de la competencia de los productos de origen del petréleo, debido a sus bajos costos
de produccion, la industria en general ha tomado decisiones para poder sustituir los productos de origen petrolero por
productos naturales, principalmente la industria farmacéutica, cosméticay en la actualidad la industria quimica, se han sumado
al uso de recursos renovables. Estas practicas, como parte de una produccion sostenible y resiliente, han llevado a un mayor
uso de derivados de colofonia en sus formulaciones. Por lo tanto, en base a estos datos, se analizo la extraccién y obtencién
de colofonia a partir de resina durante la hidrodestilacion.

Pinus, Hidrodestilacion, Colofonia

Objetivo Metodo Contribuciéon
Dar valor
agregegado al los
subproductos
obtenidos de la
resina mediante un
proceso de
hidrodestilacién y
ser una oportunidad
para que los duefios
de los bosques
obtengan beneficios
econémicos.

Evaluaciéon del rendimiento
de colofonia a partir de
resina de coniferas.
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Introduction

Rosin in its pure form can be used in different process industries for different purposes. Currently, its
derivatives have a high value in the production of consumer goods. The physicochemical properties
resulting from the chemical transformation of this product are currently used to optimise and improve
the efficiency and performance of products such as paints, inks, adhesives, chewing gum, beverage
stabilisers and fruit coatings, as well as for use in food additives, and, in the pharmaceutical and cosmetics
industry, it is used as polymerisation adjuvants, among others (Sylvester and Gandini, 2008; Maiti et al.,
1989).

Despite competition from products of petroleum origin, due to the low cost of production, the
industry is currently concerned and has opted for a balanced and sustainable production, as they have
implemented the use of rosin derivatives in their recipes, which has increased over the years. The process
of scientific development related to the industrial use of rosin derivatives does not stop, but is driven by
the development of production and refining processes by improving the quality, stability, identification
and preservation of reaction centres for further use (Bhatia, 2016).

Rosin

Rosin consists of a mixture of alcoholic carboxylic acid and a minor proportion of non-acidic components
(hydroxylated derivatives) (Maiti et al., 1989). The abietic acid is characterised by the presence of an
isopropyl group at position 7 and a conjugated double bond at positions 7-8 and 8-9, while the pimaric
type has a vinyl and methyl group at position 7 (Zinkel, 1989). In all of them the carboxyl group is
attached to the tertiary carbon. Resin acids are susceptible to deisomerisation upon heating, acidification
and oxidation in the presence of air or oxygen (Kugler et al., 2019).

Rosin is soluble in ethers, aromatic and aliphatic hydrocarbons and chlorinated hydrocarbons. It
has an average molecular weight of 300 g/mol and a glass transition temperature (Tg) of 30 °C, higher
than expected for its molecular weight due to the rigidity of the structure. Its softening point (SP) is 70
to 80 °C and its melting point (Tf) is 71 to 95 °C (Ramos, et al., 2023).

It also has characteristics such as: being a brittle solid, easy to decompose, with a yellowish tone
ranging from light yellow to dark red, its colour depending on its origin and processing method (Castillo,
2003).

As for the method of obtaining rosin, this can affect its physicochemical properties and, therefore,
the quality of the final product. The use of high temperatures and exposure to atmospheric oxygen causes
oxidation reactions with the formation of undesirable compounds, causing darkening of the colour and
reduction of the softening point, compromising the quality and thus the commercial value (Telleria et al.,
2018). In addition, it is also classified and marketed by colour, where the best quality is golden brown
with a light shade. Some physical and chemical characteristics affect the quality indicators, which depend
mainly on the pine species, although the time of extraction and the age of the tree also have an influence
(Conafor, 2013; Osorio, 2006).

Trade

Most rosin is used in the form of chemically modified rosin, which consists mainly of a mixture of
pimaric and abietic acids with small amounts of neutral compounds. Its most important uses include the
production of adhesives, printing inks, insulating materials for the electronics industry, synthetic rubber,
chewing gum, soaps and detergents (Coppen and Hone, 1995).

Coppen and Hone, 1995. Present statistics on major rosin producing countries, including
turpentine, world trade, costs and investments. They estimate that 9% of the rosin and turpentine
produced is used in the perfume and flavouring industry (Swift, 2004).

In Colombia, rosin is produced on a small scale at the Las Gaviotas Experimental Centre, in 2000,
120 tonnes of turpentine oil and 1,200 tonnes of rosin were obtained from Pinus caribaea plantations
using the exudation method, with a yield of more than 3 kg/tree/year in a 5-year cycle (Alarcon and Villa,
2012).
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Turpentine

Pine turpentine is a clear, flammable liquid with an irritating odour and bitter taste. It does not mix with
water and has a boiling point of more than 150°C. In general, turpentine is commonly used as a solvent
for paints and varnishes or as a cleaning agent. However, like rosin, it is a chemically very versatile
material. Pine resin is quite rich in alpha and beta pinene. Its derivatives are widely used in perfumes and
vitamins. The main derivative of pine resin is synthetic pine oil, which is used in disinfectants, detergents
and other pine-scented products (Kirk, 1967). The main components of oils from all sources are one, two
or three unsaturated bicycle terpenes: a-pinene, B-pinene and 3-carene. The presence or absence of any
of these terpenes can be used to determine the origin of the oil, where a-pinene is common in all resins
(Martinez, 2017).

Hydrodistillation of the resin
Materials and equipment

To carry out the experiment in the laboratory, it is necessary to have the necessary materials and
equipment to carry out the hydrodistillation process, which are shown in table 1.

Table 1
List of materials and substances used

Material and Substances
Clevenger Distiller 1000 ml
Thermometer
Universal base
Double nut clamp
Clamp
Fish tank water pump
Electric grill
Magnetic heating and stirring grill PCA 1500
Surgical hose
2 beakers 250 ml
Electronic scale
Glass flask
Strainer
Spoon
Metal container
Plastic container
Mortar
Pine resin
Distilled water

Resin management

The resin obtained from the field collection process undergoes a "cleaning” stage in which notable
impurities such as seeds, needles, shavings and bark are removed by softening the resin in a water bath.

Subsequently, a second process is applied, which consists of filtering the resin through a strainer,
where smaller impurities that are difficult to remove are trapped, allowing the highest purity of resin to
be obtained, figure 1.
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Figure 1
Resin processing. A) Resin in a water bath, B) Removal of impurities, C)
Filtration of impurities

Source [own elaboration]
Assembly and operation of the Clevenger distiller

During the process, the scale is used to measure the necessary quantities, 10 grams (ml) of distilled water
and 100 grams of pine resin, previously tared from the respective containers. The next part consists of
depositing the substances in the 1000 ml balloon, with the help of the universal clamp and base, which
is placed on the PCA grid, followed by the union of the spiral condenser with another clamp and base,
previously connected to the hoses and pump contained in the plastic container. Once the equipment is
assembled, the thermometer is placed and carefully placed so that there are no leaks and the valves
leading to the distiller are closed before starting, figure 2.

Figure 2
Hydrodistillation system. A) Weighing of resin, B) Weighing of distilled
water, C) Fixing of flask rack, D) Addition of substances, E) General
drawing

Source [own elaboration]

Start the ignition until a temperature of 165°C is maintained with the aid of the grill for 60
minutes. It is important to monitor the reaction.

The steam from the pine resin is channelled through the condenser while filling the graduated
section with water and turpentine oil, while the residue from the heating is converted into rosin, which
concentrates at the bottom of the Clevenger distiller, increasing in thickness as the process progresses,
figure 3.
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Figure 3
Control of the hydrodistillation process. A) Evaporation of the resin, B)
Collection of water and turpentine oil, C) Temperature control

Source [own elaboration]

Obtaining rosin and turpentine oil.

Once the process is finished, the flask containing the rosin is left to stand for approximately 5 minutes,
while the flask containing the rosin is separated and transferred to a glass flask with the help of tweezers
and with adequate protection, due to the high temperatures that it still concentrates.

Weigh and record the quantity obtained.The resulting water and the turpentine oil contained in
the graduated part are separated during the process, the data recorded and placed in different flasks.

During this step, as in the previous ones, special care must be taken with the handling of the
products obtained, due to the high temperatures, toxicity of the derivatives and fragility of the equipment,

figure 4.

Figure 4

Products obtained from the process. A) Rosin, B) Water and turpentine oil
Source [own elaboration]

Rosin handling

The rosin in its solid state is extracted from the glass bottle in the form of stones with the help of a metal spoon,
deposited in a mortar, pulverised and stored for later application (figure 5).
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Figure 5

Rosin of Pinus teocote. A) Rosin in solid state, B) Sprayed rosin
Source [own elaboration]

Percentage of performance

The calculation of the yield of pitch or rosin production is obtained by applying the formula (1) given by
Lira (2013):

Actual performance

% Performance = ( ) * 100 [1]

Theoretical per formance

The theory indicates that between 70% and 90% of rosin should be extracted (this depends on the
species of pine), on average we would have 80% rosin of the total product, so that if we have a sample
of resin of 100 grams we would obtain 80 grams of rosin. From the experiment carried out in the
laboratory, the weight in grams of rosin was obtained, which in this case was 75 grams, applying the
above formula, the result of the percentage yield is 93.75 %.

Conclusions

For the separation of rosin and turpentine from coniferous tree resin, it can be done by different processes
or methodologies, as stated by (Gallo and Sarria, 2013) obtaining percentages between 73 and 75 % of
rosin in Pinus patula from the steam distillation process, compared to the hydrodistillation process
carried out in this work where up to 93 % yield was obtained, It is worth mentioning that during the
application of this method, it was observed that variants can be made in the equipment and the process,
however, the temperature and residence time must be controlled, as a better control of these two variables
will determine the quality of the rosin colour and thus the final cost.
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