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Description

TECHNICAL FIELD

[Cross-reference to Related Applications]

[0001] The present application claims the benefit of priority based on Korean Patent Application No. 2019-0104242,
filed on August 26, 2019, the entire contents of which are incorporated herein by reference.

[Technical Field]

[0002] The present invention relates to a catalyst composition including an oxonium ion-based catalyst and an additive,
and a method for preparing a hydrocarbon resin using the same.

BACKGROUND ART

[0003] Hydrocarbon resins are thermoplastic resins prepared using unsaturated hydrocarbon included in high-tem-
perature pyrolysis oils such as naphtha as raw materials and having a low molecular weight. Hydrocarbon resins have
a hard and brittle solid phase in a liquid phase having viscosity, and show colorless and transparent, colors such as pale
yellow and dark brown, etc. according to the type of monomers. The hydrocarbon resins are safe to ultraviolet rays (UV),
have properties providing adhesiveness, and are used as various materials providing an adhesive tape, product such
as paint, ink, rubber and tire, medical supplies, woodworking goods, hygiene products, etc., with stickiness or adhesive-
ness.
[0004] Conventionally, in order to prepare hydrocarbon resins, C5 or C9 fractions which are diolefin are generally
polymerized using a catalyst, and then processes of decatalyst, washing, resin separation etc., are carried out, and
recently, trials for improving physical properties have been conducted by other polymerization methods such as thermal
polymerization and radical polymerization.
[0005] Particularly, hydrocarbon resins may be prepared through cationic polymerization of a monomer included in
the above-described C5 or C9 fractions, and an aluminum or boron-based Lewis acid has been generally used as a
catalyst or initiator for such cationic polymerization. Examples of the Lewis acid include AlX3, BX3 (X=F, Br, Cl, I), etc.,
and there are problems in that these are corrosive, and halogen components such as HCl and HF are generated during
a quenching process and remained in a product to deteriorate product quality. In addition, a Lewis acid catalyst requires
a large amount of the catalyst, and after the reaction, a large amount of basic materials (NaOH, KOH, NH4OH, etc.) are
used for removing the catalyst. Also, additional washing with water is required, and a large amount of waste water is
generated.
[0006] Meanwhile, cationic polymerization which is generally used for the polymerization of hydrocarbon resins is very
sensitive to humidity and impurities, and there are occasions in which the reaction is terminated by the reaction with a
little amount of humidity or impurities during the propagation of a polymer chain, or chain transfer arises, and the
preparation of a resin having a high molecular weight is difficult. In addition, in case of preparing a catalyst using the
conventional metal composite prepared using a silver reagent, since the complete removal of a lithium salt, a sodium
salt, a potassium salt, a magnesium salt or a silver salt produced during a preparation process is difficult, there are
problems in that the salt may be included in polymerization reaction as impurities, and the activity of the catalyst may
also be deteriorated.

[Prior Art Document]

[Patent Document]

[0007] (Patent Document 1) Korean Laid-open Patent Publication No. 2007-0085152

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0008] An object of the present invention is to provide a catalyst composition including an oxonium ion-based catalyst
and an additive, and a method for preparing a hydrocarbon resin using the same.
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TECHNICAL SOLUTION

[0009] In order to solve the above-described tasks, the present invention provides a method for preparing a hydrocarbon
resin, including a step of polymerizing a monomer mixture including one or more among C5 or C9 unsaturated hydrocarbon
monomers in the presence of a catalyst composition including a catalyst represented by the following Formula 1 and an
additive represented by the following Formula 2:

in Formula 1,

R is an alkyl group of 4 to 12 carbon atoms,
R1 to R4 are each independently hydrogen, a halogen group, or a substituted or unsubstituted alkyl group of 1 to
20 carbon atoms, and
o, p, q and r are each independently an integer of 1 to 5,

[Formula 2] Ra-X

in Formula 2,

Ra is hydrogen, an alkyl group of 1 to 20 carbon atoms, a cycloalkyl group of 3 to 20 carbon atoms, an aryl group
of 6 to 20 carbon atoms, an alkylaryl group of 7 to 20 carbon atoms or an arylalkyl group of 7 to 20 carbon atoms, and
X is a nitrile group, a pyridine group, an alkoxy group of 1 to 20 carbon atoms or an aryloxy group of 6 to 20 carbon
atoms.

ADVANTAGEOUS EFFECTS

[0010] The oxonium ion-based catalyst of the present invention may be used as a substitute for the conventional
aluminum or boron-based Lewis acid catalyst, and in case of using a catalyst composition obtained by mixing the same
with an additive for preparing a hydrocarbon resin, the hydrocarbon resin may be obtained in a high conversion ratio.

MODE FOR CARRYING OUT THE INVENTION

[0011] Hereinafter, the present invention will be described in more detail in order to assist the understanding of the
present invention.
[0012] It will be understood that words or terms used in the description and claims of the present invention shall not
be interpreted as the meaning defined in commonly used dictionaries. It will be further understood that the words or
terms should be interpreted as having a meaning that is consistent with their meaning of the technical idea of the invention,
based on the principle that an inventor may properly define the meaning of the words or terms to best explain the invention.
[0013] The "composition" in the present invention includes a mixture of materials including the corresponding compo-
sition as well as a reaction product and a decomposition product formed from the materials of the corresponding com-
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position.
[0014] The "alkyl group" in the present invention means a monovalent hydrocarbon residue of a linear type, a cyclic
type or a branch type, and non-limiting examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-
pentyl, isopentyl and hexyl, without limitation.
[0015] The "cycloalkyl group" in the present invention refers to a non-aromatic cyclic hydrocarbon radical composed
of carbon atoms. The "cycloalkyl" includes as non-limiting examples, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and cycloheptyl, without limitation.
[0016] The "aryl group" in the present invention refers to an optionally substituted benzene ring, or a ring system which
may be formed by fusing one or more optional substituents. Phenyl, naphthyl, tetrahydronaphthyl, biphenyl, indanyl,
anthracyl or phenanthryl, and substituted derivatives thereof may be included, without limitation.
[0017] The "alkylaryl group" in the present invention means an aryl group which is substituted with at least one alkyl
group.
[0018] The "arylalkyl group" in the present invention means an alkyl group which is substituted with at least one aryl
group.
[0019] The "alkoxy group" in the present invention means a monovalent group having a chemical formula of -OR (R
is the alkyl group), and particular examples thereof include a methoxy group, an ethoxy group, an isopropyloxy group, etc.
[0020] The "aryloxy group" in the present invention indicates -OR’ (R’ is the aryl group).
[0021] The method for preparing the hydrocarbon resin of the present invention includes a step of polymerizing a
monomer mixture including one or more among C5 or C9 unsaturated hydrocarbon monomers in the presence of a
catalyst composition including a catalyst represented by Formula 1 below and an additive represented by Formula 2 below.

[0022] In Formula 1,

R is an alkyl group of 4 to 12 carbon atoms,
R1 to R4 are each independently hydrogen, a halogen group, or a substituted or unsubstituted alkyl group of 1 to
20 carbon atoms, and
o, p, q and r are each independently an integer of 1 to 5,

[Formula 2] Ra-X

in Formula 2,

Ra is hydrogen, an alkyl group of 1 to 20 carbon atoms, a cycloalkyl group of 3 to 20 carbon atoms, an aryl group
of 6 to 20 carbon atoms, an alkylaryl group of 7 to 20 carbon atoms or an arylalkyl group of 7 to 20 carbon atoms, and
X is a nitrile group, a pyridine group, an alkoxy group of 1 to 20 carbon atoms or an aryloxy group of 6 to 20 carbon
atoms.

[0023] In the present invention, the catalyst represented by Formula 1 is used for the cationic polymerization of the
monomer mixture including one or more among the C5 or C9 unsaturated hydrocarbon monomers. Since the catalyst
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of the present invention includes an organic borate containing one or more halogen group substituents having strong
electron withdrawing phenomenon in a phenyl group, as an anion part, a C-B bond is strong, and since used together
with the additive represented by Formula 2 of the present invention in the cationic polymerization, excellent efficiency
may be shown. On the contrary, if the substituent is not present in, or an alkyl substituent, etc. is bonded to the phenyl
group of the anion part, and if mixed with the co-catalyst of the present invention, there may be problems in that side
reactions are generated, and the catalyst is decomposed.
[0024] The additive represented by Formula 2 may play the role of increasing a polymerization conversion ratio in the
polymerization reaction of the monomer mixture for preparing the hydrocarbon resin. The additive represented by Formula
2 includes a nitrogen atom or an oxygen atom, which has an unshared electron pair, and this facilitates the bonding with
a hydrogen cation to promote chain transfer reaction transferring the hydrogen cation to improve the conversion ratio
of the polymerization reaction.
[0025] In order to effectively perform such role in the present invention, it is required that a bulky functional group is
not present around the nitrogen atom or oxygen atom so as not to inhibit the bonding with the hydrogen cation. In addition,
in case of using a compound having a rigid structure in which numbers of the nitrogen atoms or oxygen atoms are
included and positioned closely, and if an unshared electron pair makes a bond with the catalyst by accident, a very
strong coordination bond may be formed to block all active sites of the catalyst, and there may be problems in that the
activity of the catalyst may be markedly degraded, and the polymerization reaction may not be performed properly.
[0026] Accordingly, in the present invention, as the compounds with suitable structures which may play the role of a
chain propagation agent through suitable bonding with a hydrogen cation and transferring as described above to increase
a polymerization conversion ratio and not degrade the activity of the catalyst, the catalyst represented by Formula 1 and
the additive represented by Formula 2 are used together.
[0027] Particularly, in Formula 1, R may be an alkyl group of 4 to 12 carbon atoms, an alkyl group of 4 to 6 carbon
atoms, for example, a propyl group or a butyl group, R1 to R4 may be each independently hydrogen, a halogen group,
or a halogen group-substituted alkyl group of 1 to 12 carbon atoms, and o, p, q and r may be each independently an
integer of 4 or 5. Most preferably, R1 to R4 may be each independently a halogen group, and o, p, q and r may be 5.
[0028] In addition,

which is the organic borate included in the compound represented by Formula 1 may particularly be one or more selected
from the group consisting of tetrakis(phenyl)borate, tetrakis(pentafluorophenyl)borate, tetrakis[3,5-bis(trifluorome-
thyl)phenyl]borate and derivatives thereof, preferably, tetrakis(pentafluorophenyl)borate.
[0029] Particularly, in Formula 2, Ra may be an alkyl group of 1 to 20 carbon atoms, an alkyl group of 1 to 12 carbon
atoms, an alkyl group of 1 to 6 carbon atoms, an aryl group of 6 to 20 carbon atoms, or an aryl group of 6 to 12 carbon
atoms, and X may be a nitrile group, a pyridine group, an alkoxy group of 1 to 12 or 2 to 6 carbon atoms, or an aryloxy
group of 6 to 12 carbon atoms.
[0030] More particularly, the additive represented by Formula 2 may be one or more selected from the group consisting
of acetonitrile, benzonitrile, 2-phenylpyridine, diethyl ether and dibutyl ether, without limitation.
[0031] The equivalent ratio of the catalyst represented by Formula 1 and the additive represented by Formula 2 may
be 1:1 to 1:200, and in view of preparing a hydrocarbon resin in high efficiency and controlling a number average
molecular weight in a desired range, particularly, 1:1 to 1:20, or 1:1 to 1:7, 1:1 to 1:2.
[0032] If the amount of the additive is less than 1 equivalent with respect to 1 equivalent of the catalyst represented
by Formula 1, the stabilizing effect of carbocation using the additive is insignificant, and the efficient preparation of the
hydrocarbon resin may become difficult. If the amount of the additive is greater than 200 equivalents with respect to 1
equivalent of the catalyst represented by Formula 1, there may be problems in that the additive may be combined with
the carbocation, and the polymerization reaction may be finished at early stages.
[0033] In the present invention, the catalyst represented by Formula 1 may be dissolved in a halogenated hydrocarbon
solvent and used, and a nonpolar hydrocarbon solvent may be mixed with the halogenated hydrocarbon solvent to
dissolve the catalyst represented by Formula 1.
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[0034] In the present invention, to initiate cationic polymerization, a hydrogen atom present between oxygen atoms
of the catalyst represented by Formula 1 is required to react with the monomer mixture to dissociate an ether compound
(R-O-R) and produce the carbocation of the C5 or C9 unsaturated hydrocarbon monomer, and in order to maintain the
carbocation thus produced in an ionic state for a long time to increase polymerization reactivity, the use of a halogenated
hydrocarbon solvent having polarity is required.
[0035] However, at a point of initiating polymerization reaction, the halogenated hydrocarbon solvent is favorably used,
but in a dissolved state in the halogenated hydrocarbon solvent, due to the toxicity of halogen, etc., the stability of the
catalyst represented by Formula 1 is very low, and if not used for the polymerization immediately after mixing, the activity
of the catalyst represented by Formula 1 may be gradually reduced according to the change of time.
[0036] On the contrary, in case of the catalyst represented by Formula 1 used in the present invention, though using
the catalyst for the polymerization after preparing as a composition by dissolving in a halogenated hydrocarbon solvent
such as dichloromethane (DCM) and storing for a certain time, there are advantages in that a hydrocarbon resin having
equivalent physical properties may be prepared with still high polymerization conversion ratio.
[0037] In addition, the halogenated hydrocarbon solvent may be one or more selected from the group consisting of
chloromethane, dichloromethane, trichloromethane, 1-chlorobutane and chlorobenzene, without limitation.
[0038] The nonpolar hydrocarbon solvent may be an aliphatic hydrocarbon solvent or an aromatic hydrocarbon solvent.
For example, the aliphatic hydrocarbon solvent may be one or more selected from the group consisting of butane,
pentane, neopentane, hexane, cyclohexane, methylcyclohexane, heptane and octane, and the aromatic hydrocarbon
solvent may be one or more selected from the group consisting of benzene, toluene, xylene and ethylbenzene, without
limitation.
[0039] In the present invention, in the monomer mixture, a C5 unsaturated hydrocarbon monomer, a C9 unsaturated
hydrocarbon monomer, or mixtures thereof may be present.
[0040] The C5 unsaturated hydrocarbon monomer may be one or more selected from the group consisting of isoprene,
1-pentene, 2-pentene, 2-methyl-2-butene, cyclopentene, cyclopentadiene, 1,3-pentadiene and 1,4-pentadiene, without
limitation.
[0041] The C9 unsaturated hydrocarbon monomer may include an aliphatic hydrocarbon or aromatic hydrocarbon
ring, particularly, one or more selected from the group consisting of vinyl toluene, indene and alpha-methylstyrene,
without limitation.
[0042] For the preparation of the hydrocarbon resin, any type may be suitably selected and applied in the present
invention only if a C5 unsaturated hydrocarbon monomer or a C9 unsaturated hydrocarbon monomer used in this
technical field is selected.
[0043] In addition, the monomer mixture may further include one or more selected from the group consisting of iso-
butylene, 2-methyl-1-pentene, 2-methyl-2-pentene, 1,3-hexadiene, 1,4-hexadiene and dicyclopentadiene.
[0044] In the present invention, the catalyst represented by Formula 1 may be used in 0.01 wt% or more, 0.02 wt%
or more, 0.2 wt% or less, 0.1 wt% or less, 0.05 wt% or less, 0.03 wt% or less based on the total weight of the monomer.
[0045] As described above, the catalyst represented by Formula 1 and the additive may be dissolved in a halogenated
hydrocarbon solvent and used. In this case, the catalyst represented by Formula 1 may be used in 5 to 50 wtppm, or
10 to 40 wtppm based on the catalyst composition. In addition, the amount of the catalyst represented by Formula 1
may be 5 to 250 wtppm, or 10 to 100 wtppm, or 10 to 50 wtppm based on the monomer mixture. If the above-described
numerical range is satisfied, the polymerization reaction may be efficiently performed, and if an excessive amount than
the numerical range is injected, process efficiency may not be markedly improved in contrast to the cost increase of raw
materials.
[0046] In the present invention, the polymerization of the monomer mixture may be performed at -10°C or higher, -5°C
or higher, -2°C or higher, 30°C or less, 10°C or less, 5°C or less, 2°C or less, 0°C. In addition, the polymerization reaction
may be performed at the temperature for 30 minutes or more, 50 minutes or more, 3 hours or less, 2 hours or less, 1
hour or less. For example, the polymerization may be performed at a temperature of -10 to 30°C for 30 minutes to 2 hours.
[0047] In the preparation method of the hydrocarbon resin of the present invention, a step of removing a catalyst may
be further performed after the step of polymerizing the monomer mixture. Since the catalyst represented by Formula 1,
used in the present invention may be efficiently removed through a physical and simple filtering step, the use and removal
thereof is even further favorable than the Lewis acid catalyst of the conventional technique.
[0048] Particularly, after polymerizing the monomer mixture, the organic solvent is removed so that the organic solvent
may be controlled to 40 wt% or less, 20 wt% or less or 5 wt% or less of the hydrocarbon resin.
[0049] Then, in case of a hydrocarbon resin having flowability, a step of filtering insoluble materials using a glass filter
of 80 mesh or more, 100 mesh or more or 200 mesh or more is performed. Otherwise, the catalyst may be removed by
passing the polymer having flowability through a silica, celite or zeolite filter.
[0050] Meanwhile, in case of a hydrocarbon resin having low flowability, flowability is given using one or more selected
from the group consisting of a linear alkyl solvent, for example, pentane, cyclopentane, hexane, cyclohexane, heptane,
and octane, and an ether solvent, for example, diethyl ether, and petroleum ether, and then the step of filtering through
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the glass filter, silica, celite or zeolite filter may be performed.
[0051] Generally, the hydrocarbon resin thus produced is dissolved in an organic solvent including pentane, cyclopen-
tane, hexane, cyclohexane, heptane, octane, diethyl ether or petroleum ether and washed to remove a catalyst. In the
present invention, the catalyst may be efficiently removed through the above-described simple filtering step, and a
separate washing step may not be performed.

Examples

[0052] Hereinafter, preferred embodiments will be described in detail so as to assist the understanding of the present
invention. However, the embodiments below are only illustrations, and the invention may be changed and modified in
many different forms and should not be construed as being limited to the embodiments set forth herein, and such change
and modification should be included in attached claims.

Preparation Example 1

[0053] In a glove box, 1 g of [H(Et2O)2][B(C6F5)4] was put in a round flask, and 10 mL of dichloromethane was put
thereto. At room temperature, 5 equivalents of anhydrous dibutyl ether (purchased from Sigma-Aldrich) was put to this
solution and stirred for 30 minutes. After stirring, all solvents were removed in vacuum conditions. The white powder
thus obtained was washed using anhydrous hexane by 5 mL x three times, and then dried again in vacuum conditions
to obtain [H(nBu2O)2][B(C6F5)4].

Example 1

[0054] 5 mL of an alpha-methylstyrene monomer and 5 mL of a DCM solvent were injected into a vial, the catalyst of
Preparation Example 1 (0.02 wt% based on alpha-methylstyrene) was dissolved in DCM and added thereto, and ace-
tonitrile (the same equivalent as the catalyst of Preparation Example 1) which is an additive represented by Formula 2
was added thereto, followed by polymerizing in an ethanol bath kept to 0°C for 1 hour. After finishing the reaction, the
resultant product was precipitated in an excessive amount of methanol, and the precipitate was separated by filtering
under a reduced pressure, dried at room temperature for 24 hours, and dried in vacuum at 50°C for 1 hour to obtain a
hydrocarbon resin.

Examples 2 to 5, and Comparative Examples 1 to 3

[0055] Hydrocarbon resins were prepared by the same method as in Example 1 except for changing the type of the
additive represented by Formula 2 as in Table 1 below during preparing catalyst compositions.

Experimental Example 1

[0056] With respect to the hydrocarbon resins prepared in the Examples and the Comparative Examples, weight
average molecular weight, number average molecular weight and molecular weight distribution values were measured
by the methods below and summarized in Table 2.

[Table 1]

Additive represented by Formula 2

Example 1 Acetonitrile

Example 2 Benzonitrile

Example 3 2-phenylpyridine

Example 4 Diethyl ether

Example 5 Dibutyl ether

Comparative Example 1 -

Comparative Example 2 Lutidine

Comparative Example 3 Phenanthroline
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(1) Weight average molecular weight and number average molecular weight

[0057] Measurement on hydrocarbon resins was conducted under gel permeation chromatography (GPC) analysis
conditions below.

- Column: PL MiniMixed B x 2

- Solvent: THF

- Flow rate: 0.3 ml/min

- Specimen concentration: 2.0 mg/ml

- Injection amount: 10 ml

- Column temperature: 40°C

- Detector: RI detector (Agilent Co.)

- Standard: polystyrene (corrected by a cubic function)

- Data processing: ChemStation

(2) Molecular weight distribution

[0058] Calculation was performed by "weight average molecular weight/number average molecular weight".

[0059] As shown in Example 1 of Table 2 above, a hydrocarbon resin could be prepared in a high conversion ratio by
using the catalyst of the present invention. In addition, if examining Examples 2 to 5, using catalyst compositions obtained
by adding various types of additives represented by Formula 2 to catalyst compositions, the conversion ratios were even
further increased, and the hydrocarbon resins could be prepared in even better efficiency. In addition, in case of Com-
parative Example 1 in which the additive was not used, the conversion ratio was smaller than that of the Examples using
the additive. By using the additive, chain transfer reaction may be promoted through a nitrogen atom or oxygen atom
having an unshared electron pair which makes easy bonding with a hydrogen cation.
[0060] In case of Comparative Example 2 in which lutidine not corresponding to Formula 2 was used, methyl groups
were bonded to both carbon atoms adjacent to the nitrogen atom, it could be confirmed that the bonding reaction of the
nitrogen atom and the hydrogen cation was unfavorable, the chain transfer reaction was not promoted, and the polym-
erization conversion ratio was shown very low.

[Table 2]

Conversi on 
ratio (%)

Number average molecular 
weight

Weight average 
molecular weight

Molecular weight 
distribu tion

Example 1 > 99 3200 5300 1.6

Example 2 > 99 3300 5500 1.6

Example 3 88 3100 4900 1.6

Example 4 > 99 2100 3600 1.6

Example 5 > 99 2100 3300 1.7

Comparative 
Example 1

80 3700 5900 1.6

Comparative 
Example 2

31 4300 6500 1.5

Comparative 
Example 3

- - - -
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[0061] In addition, in case of Comparative Example 3 using phenanthroline in which two nitrogen atoms may form a
structure capable of forming a coordination bond at the same time, the nitrogen atoms made coordination bonds to the
catalyst at the same time to degrade the activity of the catalyst, and the polymerization reaction was not performed
properly, and a hydrocarbon resin was not formed.

Claims

1. A method for preparing a hydrocarbon resin, the method comprising a step of polymerizing a monomer mixture
comprising one or more among C5 or C9 unsaturated hydrocarbon monomers in the presence of a catalyst com-
position comprising a catalyst represented by the following Formula 1 and an additive represented by the following
Formula 2:

in Formula 1,

R is an alkyl group of 4 to 12 carbon atoms,
R1 to R4 are each independently hydrogen, a halogen group, or a substituted or unsubstituted alkyl group of 1
to 20 carbon atoms, and
o, p, q and r are each independently an integer of 1 to 5,

[Formula 2] Ra-X

in Formula 2,

Ra is hydrogen, an alkyl group of 1 to 20 carbon atoms, a cycloalkyl group of 3 to 20 carbon atoms, an aryl
group of 6 to 20 carbon atoms, an alkylaryl group of 7 to 20 carbon atoms, or an arylalkyl group of 7 to 20 carbon
atoms, and
X is a nitrile group, a pyridine group, an alkoxy group of 1 to 20 carbon atoms or an aryloxy group of 6 to 20
carbon atoms.

2. The method for preparing a hydrocarbon resin according to claim 1, wherein the C5 unsaturated hydrocarbon
monomer is one or more selected from the group consisting of isoprene, 1-pentene, 2-pentene, 2-methyl-2-butene,
cyclopentene, cyclopentadiene, 1,3-pentadiene and 1,4-pentadiene.

3. The method for preparing a hydrocarbon resin according to claim 1, wherein the C9 unsaturated hydrocarbon
monomer is one or more selected from the group consisting of vinyl toluene, indene and alpha-methylstyrene.

4. The method for preparing a hydrocarbon resin according to claim 1, wherein the monomer mixture further comprises
one or more monomers selected from the group consisting of isobutylene, 2-methyl-1-pentene, 2-methyl-2-pentene,
1,3-hexadiene, 1,4-hexadiene and dicyclopentadiene.
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5. The method for preparing a hydrocarbon resin according to claim 1, wherein the additive represented by Formula
2 is one or more selected from the group consisting of acetonitrile, benzonitrile, 2-phenylpyridine, diethyl ether and
dibutyl ether.

6. The method for preparing a hydrocarbon resin according to claim 1, wherein R is a propyl group or a butyl group.

7. The method for preparing a hydrocarbon resin according to claim 1, wherein R1 to R4 are each independently a
halogen group or a halogen group-substituted alkyl group of 1 to 12 carbon atoms.

8. The method for preparing a hydrocarbon resin according to claim 1, wherein a borate-based bulky anion comprised
in the catalyst represented by Formula 1 is one or more selected from the group consisting of tetrakis(phenyl)borate,
tetrakis(pentafluorophenyl)borate, tetrakis[3,5-bis(trifluoromethyl)phenyl]borate and derivatives thereof.

9. The method for preparing a hydrocarbon resin according to claim 1, wherein the catalyst represented by Formula
1 is used after being dissolved in a halogenated hydrocarbon solvent.

10. The method for preparing a hydrocarbon resin according to claim 1, wherein the polymerization of the monomer
mixture is performed at a temperature of -10 to 30°C for 30 minutes to 2 hours.
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