13. Proceso para preparar un polimero estabilizado en suspensién/emulsién
de monomeros que contienen haldgenos que comprende la adicion de una
mezcla estabilizadora térmica de polimeros compatible con el medio de
polimerizacion antes de, durante o directamente despueés del proceso de
polimerizacién, en dénde la mezcla estabilizadora térmica comprende uno
0 mas compuestos de perclorato o sales de [os mismos, y una 0 mas

alcanolaminas o sales de [as mismas.
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[s71 ABSTRACT

There are used as antistatic agents for thermoplastic
synthetic resins compounds of the formulae

R2 1
1
R=CH~=CH—N—CH;—CHOH—CH;OH and
R R! .
RZ n

|
[R—CH—CH~-N—CH;—CHOH—CH,0H]* X~
R* R R

where R and R’ are saturated alkyl groups tn which the
sitm of the carbon atoms in the two alkyl groups’is 4 to
30 carbon atoms and wherein one of R and R’ can be
hydrogen,

R? is hydrogen, lower alkyl with one'to 5 carbon
atoms, 2-hydroxyethyl, 2-hydroxypropyl, 2,3-dihy-
droxypropyl, benzyl o-,m- and/or p-methylbenzyl,
o-m- and/or p-chlorobenzyl, o-m- and/for p-
bromobenzyl, aminoalkyl (C; to Cs). preferably
aminoaikyl (C; and Cj), alkyl (C) to Cg)amino-
alkyl {Cy to Cg), 2-hydroxyethyl-aminoalkyl (Cz to
Cs), 2-hydroxypropyl-aminoalkyl (C; to Ce) or
2,3-dihydroxypropyl-aminoalkyl (C; to Cg),

R3in case the compound is present as the ammonium
salt i5 hydrogen or a lower alkyl group with 1 ta 5
carbon atoms,

R4 is hydrogen or hydroxyl, and

X is a monovalent, inorganic or organic acid group
or one equivalent of a polybasic inorganic or or-
ganic acid group. ’

The antistatic compounds can be premixed with silica to
give enhanced antistatic activity.

48 Claims, No Drawings
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ANTISTATIC AGENTS FOR THERMOPLASTIC
SYNTHETIC RESINS ‘

This is a continuation of apphcatlcm Ser No. 653 834,
filed Jan.-30, 1976, now U.S. Pat. No. 4,070,331:

The present application is related to our copending
application Ser. No. 653,835, filed on evén date and
entitled *“N-2,3-Dihydroxypropyl-N-2'-Hydroxyalkyl-
Amine and its Salts” claiming the benefit of German
application 2504053,3-42. The entire disclosure of the
copending United States application is hereby incorpo-
rated by reference and relied upon.

The electrostatic charging of thermoplastic synthetic
resins such as for example mono-olefin polymers, e.g.,
polyethylene and polypropylene, polystyrene, polyvi-
nyl chloride and polymethyl methacrylate leads to
known difficulties in the production, working and use of
products made therefrom such as films, fibers, sheets,
tubes and other molded articles as well as lacquers.

The charging with static electricity can be prevented
or reduced by materials which are applied to the surface
of the synthetic resin. These materials are desighated as
external antistatic agents. The thin layer produced,
however, only acts as long as it i not mechanically
removed from the surface, for example by wiping off,
abrading, washing off and the like. The effect of such
materials is substanhally permanent when they are
added before the processing of the synthetic resin. The
materials so used are called internal antistatic agents.
Together with the initial antistatic activity these should
also display a long lasting effect, be effective in the least
possible concentration, be odorless and have the lowest
possible toxicity, Furthermore, they should not lead or
contribute to surface tackiness of the synthetic resin
products and they should not negatively influence the
thermal stability, color, transparency, mechanical prop-
erties or use properties of the synthetic resins. Espe-
cially the antistatic agents should not have any interac-
tion with the other synthelic resin additives, e.g., anti-
oxidants and UV absorbers, and should not impair the
working properties of the synthetic resins. The problem
of the invention therefore was to find easily accessible
materials which could be synthesized at Jow cost which
satisfy these high requirements for antistatic agents
especially as internal antistatic agents.

It has now been unexpectedly found that. compounds
of the formulae

R? !
|
R—CH—CH—N—CH;—CHOH—CH20H  and p/
l&d Rl R
Rl 11

| ‘ .
[R—CH—CH—~N—CH;—CHOH—CH0H]* X— 2
R* R R

where R znd R! are saturated alkyl groups in which the
sum of the carbon atoms in the two alkyl groups is 4 to
30 carbor atoms and wherein one of R and R’ can be
hydrogen,

R? is hydrogen, lower alkyl with one to 5 carbon
atoms, 2-hydroxyethyl, 2-hydroxypropyl, 2,3-dihydrox-
ypropyl, benzyl, o-m- and/or p-methylbenzyl, o-,m-
and/or p-chlorobenzyl, o-m- and/or p-bromobenzyl,
aminoalkyl (Ca to Cg), preferably aminoalkyl {C; and
C3), alkyl (C1 to Cg)-aminoalkyl (Cz to Cg), -2-hivdroz-

5

20

25

4

50

60

63

2

yethyl-aminoalkyl (C; to Cs), 2-hydroxypropyl-
aminoalkyl (Cz to Cg) or 2,3-dihydroxypropyl-amincal-
kyl (Cz to Ce),

R¥in case the compound is present as the ammonium
salt is hydrogen or a lower alkyl group with ! to 5
carbon atoms,

R#is hydrogen or hydroxyl, and

X- is a monovalent, inorgenic or organic acid group
or cne equivalent of a polybasic inorganic or organic
acid group.

Especially the anions CH3804, C:HsSOy4, CiOy,
R5-COO- [where R5is H, alkyl (C), C; or C3), CH;OH,
CH; CHOH or CgHsl, NOs, CIY, RS0~ [where Rt is
CH;, CeHj

CHy

or (HO)CHs] or an equivalent of the anions SOs=,
HPOs= or R7 (COO):= [where R7.is a simple direct
bond, -(CH3)x where x is 1 to 4, -CH=CH-, -CH(OH)-
CH(OH)-, -CH-C(OH)COOH)-CHy- or

], are especially well suited as apents for imparting anti-
static properties to or destaticization of the thermoplas-
tic synthetic resins.

The named groups R and R! are preferably linear
alkyl groups having preferably a total of 4 to 20 carbon
atoms, especially when R?is hirdroxy.

The compounds of formulae I and II can be prepared
by known methods or as described in our copending
United States zpplication set forth above. As-starting
materials there can be employed either fatty amincs
which are reacted with one or two moles of glycidol,
namely in the manner described for example by E. Ul-
sperger and R. Dchns, J. Prakt. Chemie Vol. 27, pages
195-212 (1965). The entire disclosure of Ulsperger et al
is hereby incorporated by reference and relied upon.
Alternatively there can be reacted terminal or internal
1,2-epoxides, which are easily accessible from industrial
olefins, with ammonia or short chain aliphatic amines,
ete. to form primary or secondary hydroxyamines as is

shown for example, in H. Shibata, and S. Matsuda, Bull.

Jap. Petrol. Inst. Vol 7, pages 25-30 (1965). The entire
disclosure of Shibata et al is hereby incorporated by
reference and relied wpon. These hydroxyamines can
then Iike the fatty amines be reacted with glycidol. Thus
there can be used as starting epoxides 1,2-epoxides such
as 1,2-epoxydecane, 1,2-epoxydodecane, 1,2-epoxyhex-
adecane, 1,2-epoxytetracosane, 1,2-epoxyoctadecane,
1,2-epoxyeicosane, 1,2-epoxytriacontane, 2,3-epoxydo-
decane, 3,6-cpoxydodecane, 7,8-epoxyoctadecane, 9,10-
epoxyoctadecane, 10,11-epoxyeicosane.

As stated these 1,2-epoxides can be converted to
hydroxylamines by reaction with ammonia or short
chain atiphatic amines such as alkylamines, e.g., methyl
amine, ethyl amine, propyl amine, isopropyl amine,
butyl amine, sec. buty! amine, t-butyl amine, amyl
amine, as well as other aliphatic amines, aralkyl amines
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and haloaralkyl amines such as ethanolamine, 2-hydrox-
ypropyl amine, 2,3-dihydroxypropyl’ amine, benzyl
amine, o-methyibenzyl amine, m-methylbenzy! amine,
p-methylbenzyl aming, o-chlorobenzyl amine, m-
chlorobenzyl amine, p-chlorobenzyl amine, o-bromeo-
benzyl amine, m-bromobenzyl amine, p-bromobenzyl
amine, ethylene diamine, propylene diamine, trimethy-
lene diamine, tetremethylene diamine, pentamethylene
diamine, hexamethylene diamine, N-methy! ethylene
diamine, N-ethyl ethylene dizmine, N-amyl ethylene
diamine, N-methyl trimethylene diamine, N-methyl
hexamethylene diamine, N-{2-hydroxyethyl) ethylene
diamine, N-(2-hydroxyethyl) trimethylene diamine,
N-(2-hydroxyethyl) hexamethylene diamine, N-(2-
hydroxypropyl} ethylene diamine, N-{2-hvdroxypro-
pyl) trimethylene diamine, N-(2-hydroxypropyl} hexa-
methylene diamine, N-(2,3-dihydroxypropyl) ethylene
diamine, N-(2,3-dihydroxypropyl) trimethylene di-
amine and N-(2,3-difydroxypropyl) hexamethylene
diamine. Corresponding diaikylamines can also be used.
e.g., dimethyl amine, dipropyl amine, dibutyl amine,
diamny! amine, methyl ethyl amine, etc.

As occasion demands the secongdary and tertiary hy-
droxy amines produced in the ways described above
can be neutralized with preferably inorganic acids but
also organic acids to obtain the salts. Thus there can be
used for example nitric acid, perchloric acid, hydro-
chloric acid, hydrobromic acid, sulfuric acid, phos-
phoric acid, dimethyl sulfate, diethyl sulfate, dibutyl
sulfate, diamyi sulfate, etc. or organic acids such as
formic acid, acetic acid, propionic acid, butyric acid,
lactic acid, glycolic acid, benzoic acid, oxalic acid, ma-
lonic acid, succinic acid, ghutaric acid, adipic acid, ma-
leic acid, fumaric acid, tartaric acid, citric acid, phthalic
acid, isophthalic acid, terephthalic acid, methanesul-
" fonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
o-toluene-suifonic acid, hydroxyethanesulfonic acid.
The particular acid is not critical,

"The excellent antisiatic effect of the new compounds
in thermoplastic synthetic resins is particularly surpris-
ing because similarly constructed known compounds
produce substantially poorer results. For comparison,
there were tested under otherwise equal conditions the
compounds of Braus U.S. Pat. Nos. 3,308,111, Braus
3,317,505 and Adams U.S, Pat. No. 3,365,435 with the
result that they had a much weaker effect. Also the
alkyl bis (hydroxyethyl) amine of Funatsu German
Offenlegungsschrift 1,694,525 when incorporated in
high pressure polyethylene had very poor antistatic
activity with a surface resistance of Z 1043, _

The new antistatic agents are outstandingly suited for
use in thermoplastic synthetic resins, in amounts of 0.01
to 5% based on the weight of the synthetic resin, espe-
cially in high pressure polyethylene. low pressure poly-
ethylene, polypropylene, palystyrene, palyvinyl chlo-
ride, polyvinyl acetate, polymethy! methacrylate and in
copolymers of ethylene and propvlene, ethylene and
vinyl acetate, as well as styrene and acrylonitrile, as
well as polybutadiens. They are also useful in thermo-
plastic resins such ag chlorinated polyethylene, chiori-
nated polypropylene, polyacrylonitrile, acrylonitrile-
viny! acetate copolymer, acrylonitrile-vinyl chloride
copolymer, vinylidene chloride-acrylonitrile copoly-
mer, vinylidene chloride-vinyl chloride copolymer,
polyvinylidene chloride, polyvinyl acetate, polyvinyl
acetals, polyviny! ethers, polyvinyl ketones, nylon 6,
nyion 6,6, nylon 6,10, nylon 11, nylon 12, linear polyes-
ters, e.g. polyethylene terephihalate, linear polyire-
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thanes, polvoxymethylene, polycarbonates, cellulose
acetate, cellulose butyrate, cellulose acetate-propionate,
cellulose acetatebutyrate, etc.

Preferably, the antistatic agents are used in polyole-
fins, polyvinyl-chloride {hard‘and plasticized) and poly-
methacrylates: e.g.-alky]l methacrylatés, in amotinis of
from 0.01 ta 5%, preferably 0.1°to'3% based on''the
weight of the synthetic resin, whereby, particularly at
optimal concentration, there is produced an antistatic
effect immediately after addition, which effect obtains
its maximum value within 24 hours. The antistatic
agents besides are easily worked into the thermoplastic
synthetic resins, do not impair the working or process-
ing properties of the synthetic resins, as, for example the
bondability and weldability and do not cause contact
tackiness and as a rule can be washed out with water
only with difficulty.

It has proven particularly advantageous that the anti-
static agents of the invention on the one hand only
migrate out of the synthetic resin to the surface to such
an extent that the concentration of anti-static agent
present there is sufficient to reduce the surface resis-
tance to an optimum extent, for example from 104 ochms
(a value which is measured for most nonantistaticized
synthetic resins) to 108 to 1010 ohms, however, on the
other hand have z sufficient effect immed:ately after the
processing of the synthetic resin. The new antistatic
agents in general are without a disturbing odor and do
not (or only insignificantly) influence the color, trans-
parency, the mechanical properties and the thermal
properties of the synthetic resins.

Advantageously the antistatic agents of the invention
can be admixed with small amounts of a pure silica or a
silica gel whereby the working into the synthetic resin is
made easier and the antistatic activity is somewhat im-
proved. Simultancously, there is imparted thercby an
antiblocking effect (no film adherence) to the synthetic
resin without the addition of a further assistant. Among
the silicas there are included those precipitated in the
aqueous phase, but especially there are used pyrogeni-
cally produced silicas with over $8%% purity and for
example surface areas in the order of magnitude of
about 50 to 500, preferably 100 to 400 m?/g, in each case
with a measuring accuracy of 25 m2/g (with nitrogen;
measured according to the known method of BET) and
average primary particle sizes of less than 500, prefera-
bly in the range of about 5 to 100 nm (=millimicron=-
nanometers).

Likewise among the objects of the invention are the
containing or consisting of at least one compound of the
general formulae T and I above with the likewise above
given meanings for the groups R, R1to R*and the anion
X for destaticization or imparting antistatic properties
to the thermoplastic synthetic resins.

These agenis of the invenrion are further character-
ized in that they can contain in homogenous distribution
silica (8i02) in amounts of 1 to 500 parts by weight per
100 parts by weight of the antistatically active com-
pound or compounds of formulae I ard II. Preferably in
these agents the silica is a pure highly dispersed silica
with a specific surface area between 100 and 400 m2/g
(measured according to BET) and average primary
particle size in the range of 5 to 100, preferably 5 to 30
nm, prepared pyrogenically, for example by flame hy-
drolysis of silicon tetrachloride,

An advantageous modification ‘of the agent of the
invention consists of a’ homogenous distribution of at
least one. antistatic agent of the above formulae [ and 11
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in amounts of 0.1 to 20 parts by weight and a thérmo-
plastic 'synthetic resin in.an amount of 100 paris-by

weight. A further modification of the agent of the:in-
vention consists of a-homogenous distribution of atteast

one antistatic agent of the above formulae I and If inan
amount of 0.1 to 20 parts by weight, silica in an amount
of 0.1 to 40 parts by weight and thermOplasth synthetic
resin in an amount of 100 parts by weight. .

.The antistatic agents of the invention can be brought
into the thermoplastic synthetic resins in the following
ways. For example, the synthetic resin can be worked
with the antistatic agent in a commercial mixer {0 a
homogénous composition. The antistatic agent can be
incorporated into the synthetic resin present in the form
of granulates, chips or powder, as its solution, disper-
sion, suspension or emulsion in a suitable solvent, for
example methanol or chloroform, After powerfully
stirring the mixture and remaval of the organic solvent
the synthetic resin is shaped by customary processes,
for example on mixing rolls with heated rolls or in an
extruder. The antistatic agent, however; can also be
worked in directly into the synthetic resin on the rolls
or in an extruder. Furthermore, there can be mixed into
the synthetic resin a higher amount of the antistatic
agent than desired, whereby a $b-called master batch is
produced, which after being shipped to another factory
then can simply be mixed with further synthetic resin to
produce the desired above given final coricentration of
the antistatic agent. ~

It could not be foreseen that the antistatic agents
would also be so highly effective in polymethacrylates,
e.g., polymethyl methacrylate and potybutyl methacry-
late and other polyalkyl methacrylates. For example, in
making cast polymethyl methacrylate glass they can be
added with the catalyst to the methyl methacrylate
mopomer which is ‘then polymerized and formed in
convennonal manner at elevated temperature. How-
ever, the anttstanc compounds can also be mixed into a
solution of polymethyl methacry]ate ifi an organic sol-
vent, for example’ toluene, and thereby there is obtained
an antlstatxcally finished polymethyl mcthacrylatc resin,
which is outstandingly suitable for example as a finish-
ing Iacquer for synthetic leather. THe effective concen-
trations of thé compounds of the invention in poly-
methyl méthacrylate likewise are 0.01 to 5%, preferably
0.1 to 3%, based on the weight of. the polymer. The
antistatic agents of the invention are also outstandingly
effective in preparations applied externally to the poly-
mer.

The producnon of the in part new, annstaueally ef-
fective materials is described in more detail in the fol-
lowing examples. These processes are exemplary only..

Unless otherwise indicated all parts and percentages
are by weight. .

1.
N-methyl- N-(2 3. dihydronpropyl)-N (2'-hydrox-
ydodecyl)-amine ‘

/ Two-thousand one-hundred and seventy grams of

methylamine were introduced into 4550 ml of methanol
&t room temperature, whereupon there were dropped in
1288 grams of 1,2-epoxydodecane within 30 minutes at
20° C. with stirfing and water cooling and the mixture
was allowed to stand for 24 hours with occasional stir-
ring. After drawing off the excess methanol the residue
was rectified. There were obtained 1284 grams (85.3%
of theory) of N-methyl-N.(2-hydroxydodecyl) aming

Q

30

50

: 6
havmg a. boiling- pomt at 0.4 mm Hg of 130° C. and 2
melting point'of 67:-682C.. -~ ..

Oné-thousand e}ghty grams of this matena} were then
heated in 1740 ml of toluene to the boiling point and
treated with stirring ‘with 380 grams of glycidel within
1 hour. The mixture was allowed to react for another 2
hours under gentle boiling and then the toluene re-
moved in a vacuum: There weré obtained 1446 grams
(99.7% of theory) of a colorless crystallizate having a

melting point of 56°-57° C.

Amnalysis N o ’ H N
Caleulated: =~ . 66.37 1223 4.84
Found: . 66.15 12.34 4,79

Empirical Formula: CisH3503N

. ' 2. .
N, N-dimethyl-N-(2,3-dihvdroxypropyl)-N-(2"-hydrox-
“ydodecy!) ammonium methyl sulfate

14.5 grams of N—methyl-N-(Z l-dihydroxypropyl)-N-
(2'-hydroxydodecyl) amine produced according to ex-
ample 1 were dissolved in 50 ml of dioxane and treated
with 6.3 grams of dimethyt sulfate at 60° C. with- stir-
ring. The mixture was allowed to react further for one
hour at 60° C. and the dioxane removed in a vacuum.
There were obtained as a residue 20.8 grams (100% of
theory) of a yellowish, pasty material.

Analysis ) C. . H N S
Cuiculated: . 55 10.0 ) 7
Found: 52.37 -9 is2 .92

Empirical Formula: C15H410/NS

3. Inorgamc salts of
N-methyl-N-(Z,3-dihydroxypropyl)- -N-(2” hydrox-
" ydodecyl) amine -

0.05 mole of N-methyi-N-(2,3-dikydroxypropyl}-N-
(2'-hydroxydodecyl) amine were dissolved .in 50 ml of
isopropanol and treated under stirring with (a} 0.05
mole of nitric acid {65%), or (b) 0.05 mole of perchloric
acid (709%), or (c) 0.025 mole of phosphoric acid (98%%).
Afier drawing off the solvent in a vacuum in each of (a),
(b} and (c) there was obtained in almost quantitative
vield the correspondmg salt as a viscous, colorless to
slightly yellow oil.

4. N-(Z,3-d1hydr0xyp_ropyl)-N-(Z'_-hydroxyoctyl) amine
One-thousand omne-hundred grams of ammonia gas

- was introduced into a mixture of 6 liters of ethanol and

- 85,

1 liter of water and within 30 minutes there were
dropped in at room temperature 320 grams of 1,2-epox-
yociane. The mixture was left at room temperature for
70 minutes under gentle stirring, then the solvent and
excess ammonia drawn off and the residue rectified in a
vacuum: There ‘were obtained 277.6 grams (77.19% of
theory) of 2- hydroxyoctyl amme having a boiling point
(0.4 mm Hg) of 80" C

108.8 grams of 2- hydro_woctyl amine were dissalved
in 500 ml of toluene, heated to reflux, treated within 10
minutes under stirring with 18.5 grams of glycidol and
held at reflux for 2 hours. Subsequently, the solvent was
drawn off and the excess amine distilled off in a vac-
uwum. There were obtained ‘as 2 residue 49.5 grams
(60.59% of theory) of N-(2,3-dihvdroxypropyl}-N-(2-
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hydroxyoctyl} amine which after recrystallization from
eﬁzziaggtga;f ggﬁ\-_re(:: colorless crystals having a melting o p = v =
P R ' Calculated: 30.50 5.50 345 5.80

. . 5 Found: 50.35 9.25 317 8.47
Analysis T C H N ’
Calculated 60.27 11.52 6.39 Empirical Formala: C17H307NCl
Fourd: £0.54 11.83 678

Empirical Formula: C11HasQ3N

5, Production of A Statistical C11-C14 Vicinal
Hydroxyamine And Its Reaction With Glycidol

An epoxidate obtained through the cpoxidation of a
mixture of olefins of chain length C11 to Cis with statis-
tically distributed double bonds (jodine number 146)
having an average molecular weight of 193 (titration of
the epoxide against HBr in glacial acetic acid) was used
as the starting material. Ninety-five grams of this epox-
ide were treated in a 1 liter shaking autoclave with 260
grams of aqueous ammonia (339) and brought to reac-
tion with shaking for 10 hours at 200° C. The phases
were separated, the organic phase washed with water
and dried over N;2804. A gas chromatographic control
showed >989% of reaction of the epoxide. A vacuum
distillation gave 83.4 grams (86.8% of theory) of a col-
orless oil having a boiling range (0.2 mm Hg) of 80° to
§30° C.

Molecrlar Weight: Theorctical: 210 (based on the
added epoxide); Found: 216 (titration of the amine
against N/10 HClO4).

Thirty grams of the hydroxyamine thus obtained
were dissolved in 100 ml of toluene, heated to reflux and
treated under stirring within 10 minutes with 20.7 grams
of glycidol. The mixture was held for 2 hours at reflux
and then the toluene was removed with the help of a
rotary evaporator. There were obtained 49.5 grams
(100% of theory) of a viscous oil.

Molecular Weight: Theoretical: 364 (based on the
amine added); Found: 365 (titration of the final product
against N/10 HCIOy).

. 6. Saits of the
N,N-dimethyl-N-(2,3-dihydroxypropyl)-N-(2'-hydrox-
ydodecyl)-ammonium hydroxide

Thirty-seven grams of N,N-dimethyl-N-{2-hydrox-
ydodecyl) amine were dissolved in 335 ml of 70% 2que-
ous ethanol, warmed to 70° C. and at this temperature
brought to reaction with 12.8 grams of glycidol. The
mixture was subsequently stirred further for one hour at
70° C. and cooled. The solution was diluted to 400 ml
with ethancl and divided into two halves. The two
portions were in each case neutralized to pH6 with (a)
67% aqueous nitric acid or (b) 70% of aqueous perchla-
ric acid and the solvent removed in a vacuum. There
were obtained {a) salt of nitric acid. 29.3 grams (100%
of theory) of a light yellow jelly.

Analysis C H . N
Calculated: 55.74 1049 1.6%
Found: . 5549 10.53 7.51

Empirical Formula: C17H31506N2
(b) salt of pcrchldric acid:

32.4 grams (100% of theory) of honey yellow waxy
mass

15

20

23

35

40

45

65

Further compounds according to the invention are for
example, N-ethyl-N-(2,3-dihydroxypropyl)-N-(2'-
hydroxyocciadecyl)-amine and its hydrochloride, N-n-
Propyl-N-(2,3-dihydroxypropyl)-N-(2'-hydroxyhex-
adecyl}-amine and its perchlorate, N4-Butyl-N-(2,3-
dihydroxypropyl)-N-(2'-hydroxydecyl-amine and its
formate, N-N-Pentyl-N-(2,3-dithydroxypropyl)-N-(2'-
hydroxytetradecyl-amine and its acetate, N-(2-hydrox-
yethyl}-N-(2, 3-dihvdroxypropyl)-N-(2’-hydrox-
yeicosyty-amine and its propionate, N,N-Bis-[2,3-dihy-
droxypropyl]-N-[2"-hydroxycosyl {C22-Cz6)}-amine
and its nitrate, N-ethyl-N-methyl-N-(2,3-dikydroxy-
propyD)-N-(2-hydroxydodecyl}-ammonium-methylsul-
fate, N-Isopropyl-N-methyl-N-(2,3-dihydroxypropyl)-
N-(2"-hydroxydedecyl)}-ammonium-methylsulfate, N-
(2,3-Dihydroxypropyl)-N-(2"-hydroxydodecyl}-amine,
N-Methyl-N-(2,3-dihydroxypropy!)}-N-(2"-hydroxyoc-
tyl)-ammonium-methyl-sulfate, N-Methyl-N-(2,3-dihy-
droxypropyl}-N-(2-hydroxyoctadecyl)-amine and its
perchlorate as well as its sec. phosphate, N-Methyl-
N,N-di-(2,3-dihydroxypropyl)-N-(2"-hydroxydodecyl)-
ammonium-methylsulfate, statistical N,N-Dimethy}-N-
(2,3 -dihydroxypropyD-vic.hydroxy-Cii-14-alkylam-
monium-methylsulfate, N,N-Dimethyl-N-(2,3-dihy-
droxypropyl)-N-(2'-hydroxyoctyl)-ammoniumperchlo-
rate, N,N-Dimethyl-N-(2,3-dihydroxypropyl)-N-(2'-
hydroxydodecyl/tetradecyl)-ammonium-perchlorate
and -nitrate, N,N-Dimethyl-N-(2,3-dihydroxypropyl-
N-(2"-hydroxydodecyl}ammonium-chloride, Ns({vic.
Hydroxy-statistical Cjy.14-alkyl)-N,N-di-(2,3-dihydrox-
ypropyl)-ethylene-diammonium-diperchlorate, N-Ben-
zyl-N-(2,3-dihydroxypropyl)-N-(2"-hydroxyoctyl)-
amine and its lactate, N-(2,3- or 4-methylbenzyl}-N-(2,3-
dihydroxypropyl)-N-{(2'-hydroxydodecyl)-amine and its
succinate, N-{2-, 3- or 4-monochlorobenzyl)-N-(2,3-
dihydroxypropyl}-N-(2"-hydroxyhexadecyl)-amine and
its tartrate, N-{2-, 3- or 4-monobrombenzyl)-N-(2,3-
ditydroxypropyl)-N-(2-hydroxypentadecyl}-amine -
and its glycolate, N-gthylamino-IN-{2,3-dihydroxy-
propyl)-N-(2"-hydroxyhexacosyl)-amine and its oxalate,
N-ethylaminoethyl-N-(2,3-dihydroxypropylj-N-(2'-
hydroxyoctadecyl}-amine and its adipate, . N-
Methylamino-n-propyl-N-(2,3-dihydroxypropyf)-N-(2'-

hydroxydodecyl)-amine and its maleate, N-(2-Hydrox--

yethyl-amino-ethyl)-N-(2,3-dihydroxypropyl}-N-(2'-
hydroxyhexadecyl-amine and its citrate, N-(2,3-Dihy-
droxypropylamino-hexyl)-N-(2,3-dihydroxypropyl)-N-
(2-hydroxydodecyl)-amine and its phthalate, N-(2-
hydroxypropylamino-hexyl)-N-(2,3-dihydroxypropyl)-
N-(2'-hydroxynonylamine and its benzene sulfonate,
methanesulfonate as well as Hydroxyethanesulfonate,
N-(2-Hydroxypropyl)-N-(2,3-dihydroxypropyl)-N-{2'-
hydroxyalkyl (Co to C2)]-amine and its phthalate, iso-
phthalate as wel] as terephthalate. .

Also, there can be used, for example, N-methyl-N-
(2,3-dihydroxypropyl)}-MN-dodecyl amine, N,N-dimeth-
yl-N-(2,3-dihydroxypropyl)-N-dodecyl a2mmonium

methyl sulfate, N-methyl-N-(2,3-dihydroxypropyl)-IN-
dodecyl ammonium nitrate and the corresponding phos-
phate and perchlorate, N-{(2,3-dthydroxypropyl)-N-
N-ethyl-N-(2,3-dihydroxypropyl)-N-

octyl  amine,




4,189,550

9

octadecyl amine and its hydrochloride, N-n-propyl-N-
(2,3-dihydroxypropyl}-N-hexadecyl amine and its per-
chlorate, N-i-butyl-N-(2,3-dihydroxypropyl)}-N-decyl
amine and its formate, N-n-pentyl-N-(2,3-dihydroxy-
propyl)-N-tetradecyl amine and its acetate, N-(2-
hydroxyethyi)-N-(2,3-dihydroxypropyl)-IN-eicosyl
amine and is propionate, N, N-bis (2,3-dihydroxy-
propyl}-N-cosyl (C33-Cis) amine and its nitrate, N-
ethyl-N-methyl-N-(2,3-dihydroxypropyl)}-N-dodecyl
ammonium methyl sulfate, N-isopropyl-N-methyl-N-
(2,3-dihydroxypropyl)-N-dodecyl ammonium methyl
sulfate, N-(2,3-dihydroxy propyl)-N-dodecyl amine,
N-methyl-N-(2, 3-dihydroaypropyl)-N-octyl ammo-
nium methyl suolfate, N-methyl-N-{2,3-diliydroxy-
propyl)-N-octadecyl amine and its perchlorate as well
as its sec. phosphate, N-methyi-N,N-di(2,3-dihydroxy-
propyl}N-dodecyl ammonium methyl sulfate, N,N-
dimethyi-N-(2,3-dihydroxypropyl)-N-octyl ammonium
perchlorate, N,N-dimethyl-N-(2,3-dihydroxypropyl)-
N-dodecyl/tetradecyl ammeoniom .perchlorate and ni-
trate, N,N-dimethyl-N-(2,3-dihydroxypropyl}-N-dode-
¢yl ammonium chloride, N-Cy; to Ciq alkyl-N,N:di(2,3-
dihydroxypropyl)-ethylene diammonium diperchlorate,
N-benzyl-N-(2,3-dihydroxypropyl)-N-octyl ammonium
lactate, N-(2,3 or 4-methylbenzyl}-N-(2,3-dihydroxy-
propyl}-N-dodecyl amine and its succinate, N-(2,3 or
4-monochlorobenzyi)-N-(2,3-dihydroxypropyl)-N-hex-
adecyl amine and its tartrate, N-(2,3 or 4-mono-
bromobenzy])-N-(2,3-dihydroxypropyl)-N-pentadecyl
amine and its glycolate, N-ethylamino-N-(2,3-dihydrox-
ypropyl}-N-hexacosyl amine and its oxalate, N-
ethylaminoethyl-N-(2,3-dihydroxypropyl)-N-octadecyl
amine and its adipates, N-methylamino-n-propyl-N-
(2,3-dihydroxypropyl)-N-dodecyl amine and its male-
ate, N-(2-hydroxyethylaminoethyl)-N-(2,3-dihydroxy-
propyl)-N-hexadecyl amine and its citrate, N-(2;3-dihy-
droxypropylaminohexy[)-N-2, 3-dihydroxypropyl)}-N-

—
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dodecyl amine and its phthalate, N-{2-hydroxy-
propylaminohexyl)-N-(2,3-dihydroxypropyl)-N-nonyl
amine and its benzenesulfonate, methanesulfonate as
well as hydroxyethanesulfonate, N-(2-hydroxypropyl)-
N-(2,3-dihydroxypropyl)-N-(Cs ta Ciz alkyl) amine and
its phthalate, terephthalate as well as isophthalate.

Examples Of Use

In the following examples of using ihe antistatic act-
ing compounds of the invention there are recorded the
antistatic properties.

EXAMPLE 1

One-hundred parts by weight of high pressure poly-
ethylene (Lupolen 2000H of BASF) were thoroughly
mixed with 0.25 parts by weight of antistatic agent and
homogenized on a two roll set of mixing rolls for 5
minutes at 125° C. The rolled sheet formed was commi-
nuted and pressed at 150" C. ih & frame press to a 1 nm
thick sheet within 8 minutes. The properties determined
are set forth in the following Table L.

The evaluation of the antistatic activity of the
equipped synthetic resin was carried out by measuring
the surface resistantice according to DIN 53 482 (Ger-
man Industrial Standard 33 4B2) with the Tera-Ohm-
Meter, Type PM 6509 (manufacturer; Philips), whereby
contacts of WTW (Wissenschdftlich technische Werk-
statten in Weilheim, Bavaria) of Type OFZ 3 were
used. In each case two measurements of the antistatic
effect was carried out; the first immediately after the
formation of the polyethylerie sheet as a measure of the
antistatic finishing in the processing state and the sec-
ond after a conditioning time of 24 hours at 45% rela-
tive humidity as 2 measure of the speed of migration of
the antistatic agent in the synthetic resin and as the final
value of the antistatic activity.

Table 1
Surface
Resistance (in Oams)
After Condi-
tigning 24
hours at 45%
Antistatic Agent _ As Formed rel. humidity
1. None 31 x 10'% 24 x 10
2. CH;-—(CHI);—?H—CHZ—IF—CH;(IZH—CH;OH 3 % 10l0 7% 108
OH CH; OH
3, The same as 2 + 0.029 pyrogenic 6 x 10% 4 % 107
silica {Aerosil 200}
4. CHr=(CHa)o-y1 = CH—=CHy—N=CHy—CH—CH;OH Bx w0t 4ot
OH CH; OH
5. CHy—(CHs = CH—CHy= NH—Cliy—CH—CH;0H L 10t! 3 x 100
OH OH
5. CHs—(CHZ}g—?H—CHI—NH—CHI—CH—CHEOH 3 x 102 1 x 1010
OH OH
7. CpHay o | = CH—=CH"CmHz, 4 | 1 x 1010 7 % 1010
OH N(CH:—ICH-—CH;OH);_
OH
m+m=910 12
8. CHJ—(CH;)l;—N((l;H—-CHI()H]z 1o 10t & x 101?
OH
5 % 1010

9. CH3~={(CH2)in—MN(CH 2—(|3H—CH;OH)2
OH

5 % 16"

Y,
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Table 1-continued: -
Surface
Resistance {in Ohms).
Afer Condi-
tioning 24
- hours-at 45%
Antistatic Agent As Formad rel. humidirty
10. CHy—{CHa), |—-I|\I—C[{1--CH—CH;OH Lxaeld xR
CHj3 OH .
Compariscn Measuerments
{Staie of the Art)
15, CroHz1CH—CHy—N(CzHOH); - >tx 16l 1100
GH
{According to US-PS 3 365 435 and
Lis-PS 1317 505)
1% 1ok 9 x 1013

. / \
12. CH3—{CHz)p-11—CH~=CH>—N 8]
: s

- OH
{According 1o US-PS 3 308 1)

EXAMPLE 2

One-hundred parts by weight of 2 hard polyvinyl
chloride (FVC} mixture [from 100 parts by weight of
polyvinyl chloride of the type SOLVIC 229 of Solvay,
Belgium, 0.5 parts by weight of a liquid dibutyl-tin-mer-
captide stabilizer (Irgastab@® 17 M of Ciba-Geigy
A.G.}, 2.0 parts by weight of a liquid glycero! partial
ester as a lubricant Bdrolup @& LPL of Chemische
Werke Minchen Otto Birlocher GmbH) and 0.3 parts

25

by weight of stearic acid] were mixed in each case with
one part by weight of antistatic agent and homogenized
for five minutes at 180° C. on & two roll mixing roll. The

mixture was sitbsequently pressed in a frame press at.

195° C. to | mm thick sheets and the measurements
carried out thercon, see Table 2.

The measurement of the antistatic activity according
to DIN 53482 again was carried out both immediately
and after conditioning at 45% relative humidisy.

Table 2
Surface Resistance {in Ohms)
After Condi-
tianing 24
hours at 45%
Anristatic Agent As Formed rel. humidity
None 4x 10 . 5 (ol
CH;-—-[CH;);-*—(EIH—CH;—T‘—CH;—(IZH--CH;OH 2 x 1ol 5 % 1010
OH CH; OH
CHa—(CHj)j|~N-—~CHy—CH=CH;OH 7 x lol® 6 % 1010
CH; OH
CH;3 s % 1ol 7 x 100
{'_CH:,-—(CH;)Q*?H—CHZ—N—CHZCH—CHJOH]‘-"
OH C;Hs OH
/ SO4CH;—
{CHJ—(CHZ)Q—-(IZH—CHZ—I;(H——CHg(IZH—CHEOH]"‘ 1% 100 3 x 10l0
OH CHj OH
Cl04—
[CH;-—(CH:)#-CH;—TH—CHz—CH—CEhOH]}"' 3% 5 1010
. |
CHj OH
HPO41-
/ CH; 1w it 3 x 108
[CHy,—(Cqu—(I:H—CHz——tI\‘-—CH;—CH—CH30H1+
OH CHs OH
Cloy— )
[Cf'[s—(CHz)v—(liﬂ—CHz—N(CH;CH—-—CHEOH)E]+ 3 10l 4 % 100
OH CHy OH

CH1S0;~
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Table 2-continued

- _Surface Resistance (in Ohms]

After Condi-
tioning 24
) hours at $5%
/n[ls[allc Agent . . AsFormed ™ rel. humidity
[CH;—(CHz);y-?H—CH;-TH—CH;—?H—C!—EOH}"’ 2x 100 7 2x 100
OH CH3 OH
. CHO4™ - .
[CHy=—(CH) s— CH—CHy—NH—CHy—CH~CH,OH2+ 2 X 10 2x w0 -
OH CH; OH
HPG42- i .
‘/ﬁ:mﬂz,,,J_;—CH—?H—C,,Hz,,Tl : Ix 1ot g 10
GH NH(CHp=CH—CH0H);]+
min=9wiz o 98
[c,,,H;,,.T, CH—CH—C,Ha,y 3% 1010 7 % [0
OH /N—CH»—CH-CH;OH}*‘ '
GH; ~"CH; * OH
m 4+ n=9to 12 CH380:
./[crﬁ—(cHz)n—-r[m—cn;—cl:n—cn;on]+ 3 0% 2 x 1"
OH
Cl04~ :
[CHg—(CHz),I—TH—CHE—CH—culoHH 5 % 10H 4 101
€H; CH '
! CH3$Oq )
[CHr—(CH,)u1—T|\T—(CH2-C!1H'-CH10H)11+ 9x 100 20t
CH; OH
CH3504~ )
‘i:m B x 108 1% 10%
[CHJ—(CHm—?H—CHz—Il*I—CHz-CH“CHgoH]+
OH CH3 OH
c-
(IJH:, T4 w107 35 108
[CH;—(CHz)g—?H—CH;—N—CH;-CH—'CH;OH]QH'
OH CHj OH
504'7_
CH; - 6 » t0° 1% 108
/cm—(cﬁz)s-clm—cug—rEr—CHl—(l:H—C}ionﬁ
oH CH; OH
ClOg—
[CH3—(CHz)a to n(‘:H—CHg 2 x W 2% 10
OH R
NOT +'EHOCH1—‘.|:H—CH2—N—CHJ
OH CH3
. s 4 x 10° 2% 10*
[C,-,,Hzm_t‘l—:CH__—(;H‘-'CFHgn_H . -
_OH NH—CH; - L
(Cl04?
JI:H1—NH1—CH2—CH2 CHOH 1 .
CHOH—CH;0H CH;OH . -

n+m=39toli e - e
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Table 2continued
Surface Resistance (in Ohms}
After Condi-
tioning 24
. . hours at 45%
Aantistatic Agent As Formed ref. humidity
cI:HJ B » 101 3 = 1010
[cu;—(caz)q—clzn—c‘ﬂz-—T-cu;—cn-cr{ml-r
OH H OH OH
~O0OC—({CH:—Co0~
EXAMPLE 3
. 15 CHy
Thirty parts of polymethyl methacrylate beads T3
(Degalan LP 59/03 manufactured by Degussa) were {CH3_(CH1)9—(|:H_Cﬂz_’f_CHZ*CH_CHE]
dissolved in 70 parts of toluene and the solution treated OH H OH OH °

each time with 0.15 parts of different antistatic agents
according to the invention. The solution was then con-
verted by a film drawing apparatus into a film of a
thickness of 100 microns applied to a polytetrafluoroc-
ethylene plate and dried for two hours in a drying cabi-
net at 60° C.-The antistatic activity was mcasured ac-
cording to DIN 53482 both immediately and after 24

hours conditioning time at 45% relative humidity. The 3

results are set forth in following Table 3.
Table 3

—00C—(CH)4—CO0~

in polymethyl methacrylate in a concentration of 0.5
weight percent the surface resistance in the as formed
condition was determined to be 1:X 1012 ohms and after
conditioning at 45% relative humidity 5 10t} ohms.

"EXAMPLE 4

Antistatic Agent

Suriace Resisiance (in Ohms)
After Condi-
tioning 24
hours at 45%:
As Formed Rel. Humidity

None
CH;3

- - |
[CH3={CHy)s_, |—?H——CH:—N—CHZ—?H—CPﬁOH}“' NO—

OH CHj OH
CH;j
lCHJ—(Cﬂz]g*‘CH—CHz—N‘—CHZ—?H—CE‘EzOH]"" CH;5C04—
OH CiHs OH
CH; OH
[CH1—(CHy)g— CH—CHy—N—CHy—CH=CH0H]+ CH350;™
OH CH{CH:;
CH3

[CH3_(CH2}9—ICH—CHg—N-CHg-CH—CH;OH] *ONO;—
OH CH; OH

ICHJ—(CH2)5-—(|ZH—CH2—I?H—CH2—CI'-H-CH;OH]‘*‘ CH3504~

OH CH; " OH
CmHapy 4 |—CH—CH—~C,H2, ;|
OH/N'—CHJ—CH—-CHQOH CHz804~

) CHj CHi: OH
n+ m=9t12
[(ZH_z—(CHm1—II*J—'-(C!HQ—(!ZH—CHzOH)ﬂ+ CH:80:~

CH; OH

65

In the analogous use of the antistatic agent

3 10 1 10M
4 x 10° 4% 10°

& % 1Y 1 x 109

2 x 109 1 x (019

2 100 2 107

43 10'¢ 1 1010

4 % 1010 10to

o
bt

In each case there was added to 100 parts of methyl
methacrylate 0.5 part of an antistatic agent according to
the invention and 0.5 parts of a dilauroyl peroxide hard-
ener and the mixture cast between glass plates. The
product was aliowed to harden for four hours at 60° C.
and two hours at 100° C. After removal of the glass
plates the antistaric effect was determined both immedi-
ately and after a conditioning time of 24 hours at 45%
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relative humidity. The measurements. of the antistatic
effects were carried out in the manner described above
according to DIN 53482 and are collected in following -
Table 4, ' :

Table 4

18

Table 5-continued

Surface Resistance {in Ohms)
After Conditioning at 459
Rel. Humidity

Surface Resistance (in Ohms)

Antistatic Agent

After Condi-
tioning 24
hours at 455

As Formed Rel. Humidity

None :

4 10"

2% 10M

1]
[CH;‘(CHz)g-li’_H—CI-h— li\‘H—CHz-—CH—CHIOH]* NOy— L x 09 30!

OH CH; OH

CHy 8 x 10? 8 x 10

{CH;—(CHy)y— CH— CHy—N—CHy— CH—CH,OH]+  NO3-

on CH; oH
[CHJ—(CHz)i1—}i~l—(CHz—?H—CH20H]2}+ CH3504- ox 100 9x10f
CH3 OH
CH3 tx 101 1 x ol

[CH3—{CH3)o.;;—CH=—CH;—N—CH)—CH—CH;0H]+  NO3—
OH CH3 CH

The antistatic agents of the invention are also very
effective in lesser amounts in polyethylene as is shown
in the following example.

EXAMPLE 5 30

In accordance with the procedure in “Use Example
1" there were produced test sheets from 100 paris by
weight of high pressure polyethylere and 0.1 part by
weight of antistatic agent. The results are set forth in

following Table 5. 33
Table 5

Surfzee Resistance (in Ohms)
After Conditioning at 45%

Rel. Humidity
After 24 Aflter 7
Antisiatic Agent As Formed  Hours Days
N-Methyl-N-(2, 3-dihydroxy- sx 1l 7Tx 10 g 0?
prapyl}N-(3"-hydroxydo-
decyl)-aming )
N, M-Bis<(2,}-dihydroxypro- gx 10!t 3 x 10l §x 109 45

After 24 After 7

Antistatic Agent As Formed  Hours Days

pyh)-dodecylamine

EXAMPLE 6

One-hundred parts by weight of polyvinyl chloride
(present as a 1:1 mixture of two types of polyvinyl chlo-
ride: Solvic ® 333 of Deutsch Solvay-Werke, and Vin-
nol@ P 70 of Wacker-Chemie), 60 parts of dioctyl
phthalate plasticizer, 0.5 parts of the tin stabilizer (Irgas-
tab (8 17 M of Ciba-Geigy A.G.), 0.3 parts by weight of
stearic acid, 2.0 parts by weight of the lubricant

40 {Barolup LPL of Chemische Werke Miinchen, Otto
Bérlocher GmbH) and 2.0 parts by weight of antistatic

agent (as set forth in following TFable-6)-were worked
ifito a polyvinyl chloride paste in the usual manner. The
paste was then drawn irto a 0.5 mm thick sheet on a
glass plate and gelatinized for 15 minutes at 175° C.in a
circulatory oven. The results of the measurement of
surface resistance are given in the following table.

Table 6

Surface Resistance {in Ohms)
After 24 hours ar 43%

Anzistaric Agent Rel. Humidity
cl:t-h Ix 108
.-q/{cmoﬁzl—c]:H—CHr-.']q--CH;-(!:H—erﬂ-* Cloy—
OH CH3 OH OH
CH; 5% 108
]C|0H11—?H—CH2—N—"CH1—CH—CH2]+ Ci—
OH CH; OH OH
(|:H; T % 108
[C]onl—?HFCHz—N—CHQ—CH—CHz}Z‘? SOy——
OH CH3 OH OH °®
CH; 2 % 1ot

/[Cm to 42 H2l 4o zs'?H—CHI—T'CHz-(FH—?HZJ*‘ ClQs—

OH

CH; OH OH

(14
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SUPERINTENDENCIA DE INDUSTRIAY COMERCIO
DIVISION DE NUEVAS CREACIONES

202085
Bogota, D.C., 25 de Enero de 2008

Abogado
GERMAN CASTILLO GRAU

ASUNTO Radicacion 040498586
Tramite 002
Evento 001
Actuacion 430
Oficio - 16
Folios 15 ¢b
- Patente de Invencion Patente de Modelo de Utilidad D
Via Nacional D

Via PCT (fase nacional) Cap.t [ ] Cap. Il

No. Sol. Internacional: W0O03/048232
Fecha de Presentacion Internacional: 2 de Diciembre de 2002

Como resuitado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Capitulo descriptivo: folios 4 a 46 tal y como fueron presentados

1.2. Capitulo reivindicatorio: Folios 47 a 50 tal y como fueron presentados
Folios 71 a 74 reivindicaciones modificadas
Folios 101 a 104 reivindicaciones modificadas

1.3. Prioridad. Folic 1 DE 10159344,9 Diciembre 4 de 2001.

1.4, Respuesta del solicitante: Folios 98 a 100.

2. Objeto de la invencion

Titulo de la solicitud: Estabilizacion previa de polimeros que contienen halégenos.
Folio 1.

Objeto de fa invencion: El objeto de la presente solicitud de patente de invencién
consiste en un procedimiento para la preparacion (por emulsién 6 suspension) de un
polimero estabilizado de mondmeros que contienen halégenos por la adicién de una
mezcla de estabilizadores de polimeros, que es compatible con el medio de
polimerizacién, antes, durante o© directamente después del proceso de
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Reivindicaciones 13
Proceso para la preparacién de un polimero estabilizado en suspensionfemulsién de
mondmeros gue contienen halégenos.

El problema técnico planteado en esta solicitud en estudio menciona que los
sistemas de estabilizadores empleados hasta el momento no solamente son
incompatibles e insolubles en el medio de polimerizacidén, sino ademas con el
proceso de polimerizaciéon. Para solucionar este problema técnico la solicitud en
estudio plantea que la estabilizacién del polimero puede efectuarse antes, durante 6
después de la polimerizacion gracias a que el sistema de estabilizadores es anadido
6 disuelto en el medio de polimerizacion.

El objeto de la solicitud definido anteriormente se clasificé en la IPC C08J 3/00
CO8K 3/24

3. Claridad de la solicitud (artficulo 28 y 30 D. 486)

De acuerdo a la respuesta del solicitante y al nuevo capitulo reivindicatorio radicado,
se observa que se hizo caso omiso de muchas de las sugerencias realizadas en el
primer articulo 45. Sin embargo se haran nuevamente algunas precisiones de forma
y claridad de las nuevas reivindicaciones (folios 101 a 104).

La reivindicacion 1 presenta nuevamente un proceso para preparar un polimero
estabilizado. Sin embargo su caracterizacion es planteada de forma muy AMPLIA
debido a que la Unica etapa presentada corresponde a la mezcla de estabilizadores
antes, durante ¢ directamente después de la polimerizacién.

Las reivindicaciones 2 a 12 son igualmente amplias y ambiguas y utilizan términos
imprecisos tales como “6” e “y/o" que le restan concisién al capitulo reivindicatorio.
En la reivindicacion 3 las multiples posibilidades de sustitucion y la complejidad con
que se describe cada fragmento de 1a molécula no definen especificamente cual es
la alcanolamina de la férmula (l). Por lo tanto la reivindicacién 3 no cumple con el
requisito de concisién puesto que no define la alcanolamina y el perclorato de
interes.

En la reivindicacion 4 se menciona que el componente b) de la mezcla de
estabilizadores es "un producto de reaccién a base de un epdxido..." y no es claro si
estas opciones se derivan y estan contenidas en lo planteado en la reivindicaciéon 3 6
simplemente plantean otra estructura. Es de anotar que la expresion “un producto de
reaccion” no define ningun tipo de estructura, por lo tanto esta reivindicacidén no es
clara. Asi mismo en la reivindicacion 5 se enumeran una serie de elementos
correspondientes al epdxido polifuncional que se presenta en la reivindicacion 4,
pero que no define ninguna estructura especifica y no se entiende la relevancia de
estos compuestos con el objeto de la invencién.

Por ultimo la reivindicacion 13 aunque incluye los elementos de la mezcla
estabilizadora es igualmente amplia a la reivindicacién 1 puesto que solo menciona
abiertamente la presencia de una alcanolamina y un perclorato (cualquiera al
parecer) pero no define ningun tipo de compuesto en particular.



117

4. Determinacion del Estado de la Técnica

Considerando que la fecha de prioridad es 4 de Diciembre de 2001, se buscaren
documentos del estado de la técnica relacionados, con una fecha de publicacién
anterior a esta.

Se encontré como anterioridades los documentos relacionados a continuacion, que
pueden afectar la patentabilidad del objeto de la presente solicitud:

o I FECHA DE
N° | DOCUMENTO TITULC PUBLICACION
D1 US4189550 | Antistatic agents for thermoplastic synthetic resins. 1980-02-19
D2 EP0D281210 Process for preparing vinyl chioride polymer 1988-09-07

5. Evaluacion de los requisitos de patentabilidad (articulo 14 D486)
5.1. Novedad (articulo 16 D486)

La presente Solicitud de Patente Colombiana No. 04049586 en su reivindicacion 1,
presenta un proceso para la preparacién de un polimero estabilizado en suspensién/
emulsion de mondmeros que contienen halégenos con |a adicidn de una mezcla
estabilizadora térmica de polimeros compatible con el medio de polimerizacién,
antes de, durante é directamente después del proceso de polimerizacién y
previo al aislamiento del polimero.

El documento D2 presenta (resumen, columna 2 lineas 31 a 36, reivindicaciones 1y
9) un procedimiento para preparar un polimero de cloruro de vinilo por polimerizacién
en suspension, caracterizado porque se agrega al sistema de polimerizacion “antes,
durante 6 después de la polimerizacién” (columna 4 lineas 11 a 20) una
dispersion antioxidante que comprende un antioxidante, un agente de suspensiony
agua.

Nétese que la anterioridad D2 ya habia divulgado un proceso para la polimerizacién
en suspension, de un polimero que contiene halégenos como el PVC, que se
caracteriza porque la adiciéon de una mezcla de aditivos determinados (antioxidantes
tambien llamados estabilizadores 6 de otro tipo) se realiza antes, durante 6
después de la polimerizacidn. Si bien es cierto que el documento D2 no indica
especificamente una mezcla estabilizadora térmica, S| presenta la misma etapa de
adicion 6 mezcla antes, durante 6 después de la polimerizacién. Lo cual coincide
totalmente con la etapa del proceso divulgado en la reivindicacion 1 de la presente
solicitud de patente. Por lo tanto la reivindicaciéon 1 no es nueva a partir de D2.

5.2.  Nivelinventive (articulo18 D486)

E! documento del Estado de la Técnica mas cercano corresponde a la anterioridad
D2 que presenta un procedimiento para preparar un polimero de cloruro de vinilo por
polimerizacion en suspension, caracterizado porque se agrega al sistema de

r b

pol:meruzac&on antes durante 6 despues de la polimerizacion”’ una dispersion
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estabilizadora térmica comprende uno 6 mas compuestos de perclorato 6 sales de
los mismos y una 6 mas alcanolaminas 6 sales de las mismas.

La anica diferencia de la solicitud con 1a anterioridad D2 radica en los componentes
de la mezcla estabilizadora térmica. Puesto que en D2 se menciona la adicion de
una dispersion antioxidante pero en dicho documento no se indica especificamente
la presencia de una alcanolamina ¢ un perclorato.

Sin embargo, esta diferencia no parece conceder un efecto técnico inesperado en
comparacion con el arte previo porque se sigue obteniendo un polimero
térmicamente estable (columna 2 lineas 31 a 36).

En contraste la anterioridad D1 presenta agentes antiestaticos que son utilizados en
resinas sintéticas termoplasticas como el PVC (resumen, ejemplos 2 y 6). Estos
agentes aniiestaticos corresponden al mismo tipo de estructuras de alcanolaminas
presentadas en la solicitud en estudio. Asimismo D1 divulga que dichas
aicanolaminas son el producto de la reaccion entre un epéxido y amoniaco 6 una
amina (columna 2 linea 63 a columna 3 linea 22).

Pero D1 no solo divulga las alcanolaminas sino que incluye sales de las
alcanolaminas entre las cuales se presenta la sal de perclorato (columna 2 linea 11).

Asi que el experto en la materia en vista del estado de la técnica en su totalidad, es
decir teniendo en cuenta las dos anterioridades (D1 y D2), hubiera sugerido sin
mucho esfuerzo de su parte, un procedimiento para preparar un polimero
estabilizado (PVC) utilizando como estabilizador alcanolaminas 6 mezclas de estas.
Y ademas incluir una sal de perclorato, utilizando dicho anién ya sea en una
alcanolamina ¢ con otro catién mas sencillo comun en la tecnica, tal como lo sugiere
el documento D1.Y agregar dicha mezcla antes de, durante 6 después del proceso
de polimerizacion tal como lo indica el documento D2.

Notese que el capitulo reivindicatorio de la presente solicitud muestra la posibilidad
de utilizar un perclorato 6 una alcanolamina ¢ mezcla de ellos 6 sus sales.

En consecuencia €l proceso de las reivindicaciones 2 a 13 se deriva de manera
obvia de! arte previo y carece de nivel inventivo.
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6. Conclusion:

La solicitud presenta problemas de claridad (articufos 28 y 30). Los requisitos de
pateniabilidad de la presente solicitud se encuentran afectados asi:

o REIVINDICACIONES REQUISITO QUE
N DOCUMENTO AFECTADAS AFECTA
D1 Us4189550 2-13 Nivel inventivo
1 Novedad
D2 EP0281210 2-13 Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Divisidf de Nuevas Creaciones
El anterior requierimiento fue notificado por fijacion en lista, de fecha

03 FEB. 2008
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