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MODIFIED PETROLEUM RESIN FOR USE IN GRAVURE INK (71)  We, NIPPON OIL
COMPANY, Limi- with limed rosin in toluene and kneading TED, a corporation
of Japan of 3-12, Nishi with some colorants, however, has not given -
Shimbashi 1-chome, Minato-ku, Tokyo, a good gloss and uniformly printed
surface. Japan, do hereby declare the invention, for Further, the poor
viscosity of the ink and 5   which we pray that a patent may be granted
the rapid rising of the ink viscosity on 50 to us, and the method by which
it is to be  standing or segregation of colorants during performed, to be
particularly described in  standing have made it impossible to use the and
by the following statement:-        resin for gravure ink. This invention
relates to a process for    Furthermore, since the so-called maleic 10
preparing a modified petroleum resin for modified resin obtained from
adding maleic 55 use in gravure ink.                     anhydride to a
petroleum resin has a higher Heretofore, varnish obtained by dissolv-
softening point than the unmodified petro- ing limed rosin or a limed rosin
containing  leum resin, and carries polar groups, many derivative of maleic
resin in organic solvent attempts to utilize it for gravure ink have 15
such as toluene has been used for gravure  been made heretofore. As a
result, it has 60 ink, particularly for a paper gravure ink. been found
that such a resin may be used However, almost no suitable resin has been
only together with specified colorant, for found except rosin or its
derivatives, in spite  example, Carmine 6B, but only in combin- of the fact
that a variety of synthetic resins  ation with limed rosin which has been
em- 20 have been developed heretofore.         ployed today. Accordingly,
it is impossible 65 The basic properties required for the  to made use of
such a resin alone or in resin used for a paper gravure ink are as
combination with any other colorants as a follows:
resinous component for gravure ink because (1) High softening point and
fast drying  of the poor printing effect and low viscosity 25      speed,
stability.                              70 (2) Relatively low molecular
weight, and    Moreover, it has also been attempted to suitable solution
viscosity when dis- use Ca salt of a maleic modified petroleum solved in an
organic solvent such as  resin, which has been prepared on the same
toluene,                          idea as that of the process for producing
30  (3) Good colorant dispersibility,      limed rosin, as a resinous
ingredient for 75 (4) Good viscosity stability suitable for gravure ink. In
this case, however, the Ca the preparation of a paper gravure  salt forming
reaction proceeds quite diffi- ink, and                          culty, and
only a small amount of Ca is (5) Fine gloss and uniformly printed  added
thereto even at such a high tempera- 35      -matter in case of printing,
that is to  ture as the maleic modified petroleum resin 80 say, good
printability.           may be deteriorated. Thus, the present situ-
Generally, a petroleum resin has a com- ation of the art is that only the
same effect paratively low molecular 'weight, but re- as that of the maleic
modified petroleum cently it has been possible to produce such  resin has
been attained. 40 a petroleum resin having a high softening   As mentioned
above in detail, it is clear 85 point ranging from  [err] to [err], de-
that the resin for the manufacturing of pending upon its kind. Thus, many
attempts  gravure ink at the present time is only rosin to use the resin
for the gravure ink have  containing derivatives, and that the maleic been
made. The gravure ink prepared by  modified petroleum resin is only used
par- 45 dissolving the resin alone or in combination  tially, as a mere
auxiliary component.  90    1379037          -
2 Rosin is a natural product, as is known. petroleum resin with a softening
point above and fluctuates both in price and in quality.  [err], and the
polymerised  resin thus ob- Further, the production has been on the  tained
is added with from 0.01 to 0.4 mol 



decrease in recent years. Accordingly, the  of an unsaturated carboxylic
acid or its an- 5 inventors have made an earnest effort to  hydride per 100
g of- the polymerised resin. 45 find a synthetic method for producing such
and subsequently the acid added petroleum a resin capable of being
substituted for resin thus formed is esterified with from 0.2 mainly rosin
containing derivatives or use  to 2.0 mols of a monohydric alcohol per mol
in gravure ink manufacture, and finally suc- of the unsaturated acid or
anhydride thereof 10 ceeded in inventing a process for preparing  employed
to obtain a resin having a soften- 50 a novel modified petroleum resin used
for ing point above [err]. gravure ink.                     I
Thus, this invention provides a process According to the present invention
there  for producing a modified petroleum  resin is provided a process for
preparing a modi- suitable for the preparation of gravure ink 15 fied
petroleum  resin suitable for use in  from  a fraction distilled from
thermally 55 gravure ink, which process comprise  poly- cracked petroleum
distillates. The invention merising a fraction having a boiling point also
provides a novel modified petroleum in the range of from [err] to [err]
among  resin which is capable  of being used for cracked distillates
obtained from  thermal gravure  ink in place of  rosin containing. 20
cracking of petroleum in the presence   of a  derivatives.
60 Friedel-Crafts type catalyst to obtain  resin    Th suitable raw
material  oil  used in this having  a softening point above  [err],
invention is a fraction  having the boiling adding an unsaturated
carboxylic a d or range of from [err] to [err] among the anhydride thereof
amounting to fro  0.01  distillates obtained from  thermal cracking 25 mol
to 0.4 mol per 100 g of said res  and, of petroleum,  and is such a
fraction that the  65 further, esterifying the acid modified petro-
unsaturated  compound  contained  in  it leum resin thus obtained with an
amount normally consists essentially of styrene, its of a monohydric
alcohol from 0.2 mol  to  alkyl derivatives, indene, and  its alkyl de- 2
mols per mol of the unsaturated ca boxy- rivatives. 30 lic acid or
anhydride  thereof used   the    A  petroleum  resin having a softening 70
addition to produce a resin having a soften-  point above [err], which is
one of the con- ing point above [err].                  structional
essentials of this invention, is That is to say, this invention is
concerned  usually prepared by polymerising the raw with a process for
producing a petroleum   material oil as described  above. Especially, 35
resin for use in gravure ink which is charac-    it is more preferable to
use  a prepared raw 75 terised in that a fraction having any boiling
material oil as a feed which contains more point between [err] and [err]
obtained  than 20 per cent by weight of indene and from distillates of
petroleum thermal crack-  its derivatives, and which has an  indene ing is
polymerised in the presence  of a  content ratio more  than 30 per cent
defined 40 Friedel-Crafts type catalyst to obtain a  by the following
formula:                80 Total content of indene and its derivatives in
raw material oil (per cent by weight) 85           Indene content ratio (%)
polymerisable components in raw material oil . (per cent by weight)
......(1) 90 where every component in the raw material       shown in (i)
are analyzed under the oil is determined by gas chromatography,
condition that a column of 3 metres for example, under the following
condition;    in length packed with Celite contain- (i)  Styrene,.
allylbenzene, 1,3,5-trimethyl-  ing 20 per cent by weight of poly- benzene,
and o-ethyltoluene are  ana-     ethylene glycol 4,000 is used, and 110 95
lyzed- under the condition that a        that the flow  rate of the -
carrier column of 3 metres in length packed       helium is 60 cc per min.
at [err]. with Celite (of Johns  Manville Corp.   In this invention, the
term "polymeris- make) containing 20 per            able component"
signifies the total amount weight   of Apiezon  L  grease  (of of styrene,
its alkyl derivatives, indene, its 115 100       Associated   Electrical
Industries Ltd  alkyl  derivatives, cyclopentadiene,  and make) is used,
and that the flow-rate  methylcyclopentadiene in the raw material, of the
carrier helium is 60 cc per min. which are determined by the  gaschromato-
at [err]. The word "Celite" is a  graphy as is mentioned above. Trade Mark.
Such a raw material oil may be prepared 120 105  (ii) The other components
except those  by subjecting cracked distillates boiling in    3
1 379 037                                      3 '  the range of from
[err] to [err] to frac-  is forced to be lowered to the utmost. As a
tionation or for example extractive distil-  result, it brings about the
disadvantage that lation.                                  the gloss of
gravure ink formed is reduced, 



The raw material oil thus prepared is  and that a uniformly printed matter
cannot 5 polymerized at a temperature in the range  be obtained.
70 of from  [err]  to [err] for a period   In this invention, the addition
reaction within 10 min. to 15 hrs. using from 0.01  of an amount of the
unsaturated carboxylic per cent to 5 per cent by weight of a Friedel-  acid
or its anhydride within the range as Crafts type catalyst such as boron
trifluor-  prescribed above to the petroleum  resin 10 ide, aluminium
chloride, boron trifluoride  with a softening point above [err] can be   75
phenol complex, preferably, boron  tri-  carried out at the reaction rate
of about 100 fluoride, boron trifluoride etherate, boron  per cent, if the
reaction is performed under trifluoride phenolate, based on the raw ma-
the conditions as mentioned above. Conse- terial being polymerized. After
the com-  quently, there is no need to remove the un- 15 pletion of the
polymerisation, the catalyst reacted matter after the reaction. The un- 80
remained is decomposed to remove with an reacted matter remained in trace,
however, alkali such as sodium hydroxide or sodium   may be eliminated by
blowing in a heated carbonate, and the reaction  product is  inert gas, if
necessary. The petroleum resin washed with water, if necessary, further be-
thus obtained will be named as the "acid 20 ing subjected to distillation
or evaporation  modified petroleum resin" hereafter.  85 to separate the
unreacted oil and lower mole-    According to this invention, the acid
cular polymer. Thus, an aromatic hydro-  modified petroleum  resin
described above carbon resin having a high softening point is further
esterified with a monohydric above [err] and having, for example, a
alcohol. The amount of the alcohol used is 25 bromine value below 40 can be
obtained. from 0.2 to 2.0 mols, preferably, from 0.25 90 According to this
invention, an unsatu-  to 1.0 mol, per mol of the unsaturated car- rated
carboxylic acid or its anhydride is, boxylic acid or its anhydride employed
in further, added to the petroleum resin hav-  producing the acid modified
petroleum resin. ing a softening point above [err] thus    In the
esterification reaction, the acid 30 formed. In this case, however, the
unsatu-  modified petroleum  resin, which is heat 95 rated carboxylic acid
or its anhydride is  melted or dissolved in a hydrocarbon sol- added in the
range from 0.01 to 0.4 mol per  vent such as benzene, toluene, or xylene
etc., 100 g of the petroleum resin, and the addi-  is reacted with a
monohydric alcohol, for tion reaction is performed, for instance, at
example, at a temperature between [err] 35 a temperature in the range of
from [err]  and [err] for a period within the range 100 to [err], without a
catalyst or with a radi-  of from 30 min. to 10 hrs. cal initiator such an
organic peroxide, for    The monohydric alcohol useful in this a period
within the range from  30 min. to  invention may be any lower alcohol such
15 hrs.                                   as methyl alcohol, ethyl alcohol
and n- 40   The unsaturated carboxylic acid or its  propyl alcohol, and may
be any higher al- 105 anhydride used in this invention is, for ex- cohol
such as nonyl alcohol, decyl alcohol ample, acrylic acid, methacrylic acid,
maleic  and lauryl alcohol. A mixture of more than acid, maleic anhydride,
tetrahydrophthalic  two kinds of these alcohols may be em- acid,
tetrahydrophthalic anhydride, fumaric  ployed. 45 acid, citaconic acid and
itaconic acid.     In the reaction according to this inven- 110 If the
amount of the unsaturated car-  tion, an atmospheric or pressure reactor
with boxylic acid or its anhydride added to 100  a heating and stirring
apparatus is used. An g of the petroleum resin used is below 0.01
apparatus for eliminating of water forming mol, the acid added petroleum
resin cannot during the reaction may be fitted on the 50 be used for the
preparation of gravure ink  reactor, if necessary. In case of the esteri-
115 because of its poor colorant dispersibility  fication of the acid
modified petroleum resin resulting  from  lesser  amount of polar added
with a dibasic carboxylic anhydride, groups. In contrast with this, if
above 0.4  the reaction proceeds easily, because there mol per 100 g of the
petroleum resin em- is no formation of water. Therefore, it is 55 ployed,
the acid addition reaction becomes  unnecessary to equip the reactor with a
120 difficult, and moreover,  the acid added  water removing device. When
the esteri- petroleum resin cannot also be utilized for  fication is
performed with a solvent, the gravure ink, because the solution viscosity
solvent must be removed by distillation of the gravure ink varnish prepared
by dis- after the completion of the reaction.- How- 60 solving the acid
added petroleum resin after  ever, provided that toluene is used as a sol-
125 esterification, which will be described later, vent, the reaction
product may be available in toluene, becomes extremely high. On the  for
gravure ink varnish, without any further contrary, in order to control
the solution  processing, only -by  means of adding addi- viscosity so as
to be   suitable for gravure  tionally toluene thereto in order to adjust
65 ink varnish, the concentration -of the resin  the viscosity of the-
reaction product solu- 130    4                                        1
379 037                                      4 tion without removing the
solvent after the     resin for gravure ink, 



reaction.                                   (2) As the resin obtained
according to If the amount of the monohydric alcohol        this invention
can be made up into is below 0.2 mol per mol of the unsaturated
gravure ink by the same process and 5 carboxylic acid or its anhydride
utilized in      recipe as those preparing the same 70 the acid
modification, the acid modified        from the conventional rosin contain-
petroleum resin remains unchanged, and the       ing resin, it is
unnecessary to install gravure ink produced from it has an inferior    new
equipments in order to prepare printability and lower viscosity stabi ity.
If  gravure ink. That is to say, gravure 10 it is above 2 mols, the
esterification reaction  ink is obtained by combining the 75 becomes not
only difficult but proceeds ex-     varnish, which is prepared so that
cessively. Hence, the softening point of the     the concentration of the
resin, ob- esterified resin is lowered below [err], and   tained in this
invention, in an aro- the drying speed of the gravure ink  pre-
matic hydrocarbon solvent such as 15 pared therefrom is made slow
remarkably.        toluene may be from 35 per cent to 80 In this invention,
it is preferably to use an   55 per cent and the solution viscosity, amount
of from 0.25 to 1.0 mol of mono-         about 40 cP (centipoise) at [err],
hydric alcohol.                                 with organic colorants and
there- When a polyhydric alcohol is u ed in          after, by kneading in
a sand mill. 20 place of a monohydric alcohol, polyesterifi-   (3) The
resin obtained according to this 85 cation reaction occurs between more
than        this invention may be used in com- two molecules of the acid
modified petro-       bination with the conventional rosin leum  resin and
the polyhydric alcohol to      containing resin, if necessary, form  a high
molecular compound, or the    (4) The resin according to this inven- 25
esterified  product becomes insoluble in      tion is of pale color, and
therefore, 90 organic solvents, depending upon the re-       it has a high
color tone reproduci- action conditions. Therefore, it is undesir-   bility
and  good color developing able to use a polyhydric alcohol, because
ability, the esterified resin comes to form  a high    (5) The resin
obtained according to this 30 viscous solution when used for gravure ink
invention is made by means of a 95 or because it cannot be made up into
relatively easy process, and accord- varnish.
ingly, at a comparatively lower cost, The modified petroleum  resin
prepared        and in the manner as described above has such    (6) The
resin obtained according to this 35 a high softening point as above [err],
and     invention  is  stable  both  in  the 100 is the most suitable resin
for gravure ink.     quality and at the price owing to be- As the
esterification   of  the  acid      ing a synthetic resin product, and no
modified petroleum resin with a mononstable factor can be found different
alcohol makes the softening point of the       from  a natural resin
product. 40 esterified resin lower, the softening point of    The following
Examples will serve to 105 the resin obtained by modifying a conven-
illustrate this invention more fully tional petroleum resin by the same
process      and practically, by way of example. as that of this invention
is extremely low. Further, there occurs various disadvantages
Example 1 45 that the drying speed of the gravure ink    A  cracked
distillate having the boiling 110 prepared from  it becomes slow  to the
range of from [err] to [err], which was utmost, and that blocking results.
There-  obtained as a by-product in naphtha steam fore, it cannot utterly
be used as a resin  cracking, was distilled to separate a frac- for
producing gravure ink.                tion having the boiling range of from
50   This invention is characterized in that the  [err] to [err] by
utilizing a fractionator 115 esterification of the acid modified petroleum
with 30 plates. The polymerizable com- resin and rising the softening point
of the  ponents of the fraction was 70 per cent by esterified resin product
to above  [err] are  weight in content, a total content of indene attained
satisfactorily at the same time And, and methylindene, 35 per cent by
weight, 55 in this point, this invention has its novelty. and the indene
content ratio, 50 per cent.  120 The characteristic features of this inven-
By using a fraction as a raw material oil, tion are summarized as follows:
the polymerization reaction was carried out (1) The resin obtained
according to this  at a temperature of  [err] with 0.6 per cent invention
can independently be used  by weight of boron trifluoride ethyl ether 60
for variously colored gravure inks as  complex as a catalyst for 3 hrs.
After the 125 a novel resin for producing gravure  completion of the
reaction, the catalyst was ink, and is equal or far better in  removed with
an aqueous sodium hydroxide printing effect, in printability, and in
solution, and the reaction product was viscosity stability, as compared
with  washed with water, distilled to obtain the 65      the conventional
rosin  containing  resin (I) by eliminating the unreacted oil and 130    



5                                     1 379037
5 lower polymer. The resin (I) was in a yield  that the printability was
very superior, and of 53 per cent by weight to the raw material that the
gravure ink was good enough to be oil, its softening point, [err], and its
employed as a process ink for double bromine value, 28.
printing. 5  To the resin (I) was added 6 g ,0.061 mol) of maleic anhydride
per 100 g of the resin             Example 3 (I), and the reaction was
performed in a    The cracked distillate having the boiling reaction vessel
with a stirrer at a tempera- range of from [err] to [err] used in Ex- ture
of [err] while heat melting and stir- ample 1 was distilled to separate a
fraction 10 ring, for 5 hrs. to obtain the acid modified  having the
boiling range of from [err] to 75 petroleum resin (-A). Further, 1 mol of
[err] using a fractionator with 30 plates. n-butanol per mol of maleic
anhydride  The fraction thus obtained had 65 per cent added was added, and
the esterification was  by weight of the polymerizable component, was
carried out in a closed reaction vessel a total content of 28 per cent by
weight of 15 at a temperature of [err] for 5 hrs. to  indene and
methylindene, and 43 per cent 80 obtain the modified petroleum resin (I-E).
of the indene content ratio. To the fraction The softening point of the
resin (I-E) thus  thus separated was added 0.7 per cent by obtained was
[err], and the acid value, 20. weight of boron trifluoride phenol complex,
The rate of the esterification reaction de- based on the fraction, and the
polymeriza- 20 termined by an infrared absorption spectro- tion reaction
was conducted at a tempera- 85 - graphy was 98 per cent. By dissolving the
ture of [err] for 5 hrs. After the completion modified petroleum resin
(I-E) in toluene, of the reaction, the reaction mixture was a toluene
solution having a viscosity of 40  processed in the same manner as
described cP at [err] was prepared. The resin con- in Example 1 to obtain
the resin (III). The 25 centration in the solution was 42 per cent resin
(III) thus obtained was in a yield of 90 by weight.
51 per cent by weight, had a softening point To the varnish thus prepared
were added  of [err] and a bromine value of 25. colorants such as Carmine
6B, Phthalocya- To the resin (III) was added 0.2 mol of nine Blue, chrome
yellow along with Ben- tetrahydrophthalic anhydride per 100 g of 30 zine
Yellow, and a toluene solution of the resin (III), and the addition
reaction 95 Gilsonite (uintaite) along with carbon black  was carried out
under the same conditions to make respectively a red a blue, a yellow, as
described in Example 1. After the com- and a black printing ink. After one
week, pletion of the reaction, 0.3 mol of n-decyl their viscosity was
determined, and it was alcohol per mol of the added tetrahydro- 35 found
that their viscosity rising remained  phthalic anhydride was added, and the
100 within 10 per cent, as compared with their  esterification was
performed in the same viscosity immediately after the preparation,
apparatus and under the same conditions as and that their viscosity
stability was good  described in Example 1. The modified enough. Printing
was effected by using these  petroleum resin (III-E) thus obtained had a 40
inks, and it was found that the drying speed  softening point of [err] and
an acid value 105 was almost in the same degree, as compared  of 53. with
that of the conventional gravure ink    Printing inks having various
colours were using limed rosin, and that the gloss and  prepared in the
same way as described in uniformity of the printed surface were better.
Example 1 using the resin (III-E). As a 45 The word "Gilsonite" is a Trade
Mark.    result, it was found that their viscosity 110 stability, drying
speed and printability were Example 2                all excellent, and
that they had the property To the acid modified petroleum  resin  good
enough to be employed as a paper (I-A) obtained in Example 1 was added 0.5
gravure ink. 50 mol of lauryl alcohol per mol of the maleic
115 anhydride added, and the esterification was      Comparative Example I
carried out at a temperature of [err] for   Printing inks with different
colours were 2 hrs. to obtain the modified resin (II-E). prepared in the
same manner as described The resin (II-E) thus obtained had a soften- in
Example 1 utilizing the unmodified 55 ing point of [err], an acid value of
28, and  petroleum resin (I) obtained in Example (I). 120 the reaction rate
was 99 per cent.      However, all of the printing inks thus pre- Gravure
ink was prepared from the resin  pared proved to be unsuitable as gravure
(II-E) in the same manner as described in  ink owing to the separation and
precipita- Example 1, and the viscosity stability was tion of colorants
after two days. 60 determined. Thus, it was found that the vis-
125 cosity stability was as good as that of the      Comparative Example 2
gravure ink obtained in Example 1, and    Printing inks with a variety of
colours that the drying speed in printing was faster were made in the same
way as described in than that of the gravure ink prepared from  Example 1
using the acid modified petro- 65 limed rosin. Moreover, it was also proved
leum resin (I-A) obtained in Example 1. 130  
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6 After standing for one week, the other inks  resin thus obtained with an
amount of a except the red, and the blue printing ink  monohydric alcohol
from 0.2 mol to 2 mols caused a remarkable viscosity rising of more  per
mol of the unsaturated carboxylic acid than ten times  as large as the
original vis- or anhydride thereof used in the addition to. 60 5 cosity.
And also, pnnting was performed- produce a resin having a softening point
using the red, and the blue printing ink. above [err]. The gloss, however,
was worse, as com-   2. A  process according to Claim  1, pared in case of
limed rosin being used, wherein the Friedel-Crafts type catalyst is and the
printing surface was uneven.      selected from boron trifluoride,
aluminium 65 10                                          chloride boron
trifluoride phenol complex Compartive Exam  e 3              and boron
trifluoride ether complex. A  petroleum  resin havin  asoftening       --3.
A process according to Claim 1 or 2.   - point of [err] on the market was
modified  wherein the. unsaturated carboxylic acid or under the same
conditions as described in  anhydride thereof is selected from acrylic 70
15 Example 2, and  a modified petroleum   acid, methacrylic acid, maleic
acid, maleic resin having a softening point of [err] and  anhydride,
tetrahydrophthalic-- -acid, tetra- an. acid value of 29 was obtained. And
hydrophthalic  anhydride, fumaric---acid, printing inks were prepared in
the same  citraconic acid, itaconic acid and mixtures manner as described
in Example 1 from  thereof.                           75 20 the modified
petroleum resin thus obtained.   4. A process- according to Claim 1, 2 or
The viscosity stability was good, but the  3 wherein the monohydric alcohol
is selected drying speed was quite slow. Therefore, they  from  methyl
alcohol, ethyl alcohol, n- proved to be of no practical u e.         propyl
alcohol, nonyl alcohol, decyl alcohol. lauryl alcohol and mixtures thereof.
80 25         Comparative Example     4             5. A process according
to any one of To the acid modified petroleum resin ob- the preceding
claims, wherein the fraction tained in Example 3 was added an equi- to be
polymerised contains more than 20 molar amount of ethylene glycol to the
mols  per cent by weight of- indene and its de- of the acid anhydride
added, an  the esteri-  rivatives, and has an indene content-ratio (as 85
30 fication was conducted at a te perature of  hereinbefore defined) of
more than 30 per [err] for 3 hrs. The' esterified  petroleum   cent. resin
thus formed was insoluble  artially in    6. A process for preparing a
modified toluene. Hence, it was unavoidab e to reduce  petroleum resin,
substantially as described the resin concentration in toluene to  as low
in foregoing Example 1.  --       90 35 as 28 per cent by weight in order
to pre-   7. A process for preparing a modified pare a toluene solution of
the resin having  petroleum resin, substantially as described--- a
viscosity of 40 cP at [err], even if by  in foregoing Example 2. using the
soluble part alone. In printing with    8. ' A process for preparing a
modified the printing ink thus prepared  no gloss petroleum resin,
substantially as described 95 40 was found thereof, and it was of
no-practical in freoging Example 3. use, accordingly.
9. A  modified petroleum  resin  when- ever prepared -by the process of any
one of WHAT WE CLAIM  IS: -                   the preceding claims. 1. A
process for preparing a  modified    10. A  gravure ink whenever prepared
100 45 petroleum resin suitable for use in gravure  from a resin in
accordance with Claim 9. ink, which process comprises polmerising a
fraction having a boiling point in the range  FORRESTER, KETLEY & CO., of
from  [err] to [err] among cracked             Chartered Patent Agents,
distillates obtained from  thermal cracking     -    Jessel Chambers, 50 of
petroleum in the presence of a Friedel-          88/90 Chancery Lane Crafts
type catalyst to obtain a resin having        London, WC2 1HB. a softening
point apove [err], adding an                 -  and  - unsaturated
carboxylic acid or anhydride             Rutland House, thereof amounting
to from 0.01 mol to 0.4    Edmund Street, 55 mol per 100 g of said resin
and, further,         Birmingham B3 2 LD. esterifying the acid  modified
petroleum         Agents for the Applicants. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1974.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    6
1 379 037 After standing for one week, the other inks resin thus obtained
with an amount of a 



except the red, and the blue printing -ink  monohydric alcohol from 0.2 mol
to 2 mols caused a remarkable viscosity rising of more  per mol of the
unsaturated carboxylic acid than ten times as large as the original vis- or
anhydride thereof used in the addition to 60 5 cosity. And also, printing
was performed  produce a resin having a softening point using the red, and
the blue printing ink. above [err]. The gloss, however, was worse, as com-
2. A  process according to Claim  1, pared in case of limed rosin being
used, wherein the Friedel-Crafts type catalyst is and the printing surface
was uneven    selected from boron trifluoride, aluminium 65 10
chloride, boron trifluoride phenol complex Comparative Example 3
and boron trifluoride ether complex. A  petroleum  resin having a softening
3. A process according to Claim 1 or 2, point of [err] on the market was
modified  wherein the unsaturated carboxylic acid or under the same
conditions as described in  anhydride thereof is selected from acrylic 70
15 Example 2, and a modified petroleum  acid, methacrylic acid, maleic
acid, maleic resin having a softening point of [err] and  anhydride,
tetrahydrophthalic acid, tetra- an acid value of 29 was obtained. And
hydrophthalic  anhydride, fumaric  acid, printing inks were prepared in
the- same citraconic acid, itaconic acid and mixtures manner as described
in Example 1 from  thereof.                                75 20 the
modified petroleum resin thus obtained.   4. A process according to Claim
1, 2 or The viscosity stability was good, but the  3 wherein the monohydric
alcohol is selected drying speed was quite slow. Therefore, they  from
methyl alcohol, ethyl alcohol, n- proved to be of no practical use.
propyl alcohol, nonyl alcohol, decyl alcohol, lauryl alcohol and mixtures
thereof.   80 25         Comparative Example 4             5. A process
according to any one of To the acid modified petroleum resin ob- the
preceding claims, wherein the fraction tained in Example 3 was added an
equi- to be polymerised contains more than 20 molar amount of ethylene
glycol to the mols  per cent by weight of indene and its de- of the acid
anhydride added. and the esteri- rivatives, and has an indene content ratio
(as 85. 30 fication was conducted at a temperature of hereinbefore defined)
of more than 30 per [err] for 3 hrs. The esterified petroleum  cent. resin
thus formed was insoluble partially in   6. A process for preparing a
modified toluene. Hence, it was unavoidable to reduce  petroleum resin,
substantially as described the resin concentration in toluene to as low  in
foregoing Example 1.          90 35 as 28 per cent by weight in order to
pre-   7. A process for preparing a modified pare a toluene solution of the
resin having  petroleum resin, substantially as described a viscosity of 40
cP at [err], even if by  in foregoing Example 2. using the soluble part
alone. In printing with   8. A process for preparing a modified the
printing ink thus prepared, no gloss petroleum resin, substantially as
described 95 40 was found thereof, and it was of no practical in freoging
Example 3. use, accordingly.                         9. A  modified
petroleum  resin   when- ever prepared by the process of any one of WHAT WE
CLAIM IS: -                   the preceding claims. 1. A process for
preparing a modified    10. A  gravure ink whenever prepared 100 45
petroleum resin suitable for use in gravure  from a resin in accordance
with Claim 9. ink, which process comprises polymerising a fraction having a
boiling point in the range  FORRESTER, KETLEY & CO., of from  [err] to
[err] among cracked           Chartered Patent Agents, distillates obtained
from thermal cracking          Jessel Chambers, 50 of petroleum in the
presence of a Friedel-        88/90 Chancery Lane, Crafts type catalyst to
obtain a resin having     London, WC2 1HB. a softening point apove [err],
adding an               -  and - unsaturated carboxylic acid or anhydride
Rutland House, thereof amounting to from 0.01 mol to 0.4           Edmund
Street, 55 mol per 100 g of said resin and, further,        Birmingham B3 2
LD. esterifying the acid modified petroleum        Agents for the
Applicants. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1974. Published at the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


