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Ps CORPORATE SPRUSON &FERGUSON
Australia
Patents Act 1990
NOTICE OF ENTITLEMENT

—+-/We, Akber A. Khanshab and William R. Zacher
of 8 Brookwood Drive, Freehold, New Jersey 07728, U.S.A., and

116 Spruce Drive, Middletown, New Jersey 07748, U.S.A., (respectively),

being authorised by the Applicant(s)/Nomitated Person(s) in respect of an upplication entitled:

SLOW BURNING ALOOHOL-FREE NITROCELIULOSE

state the following:-

1. The Applicant(s)/Nominated Person(s) has/have, for the following reasons, gained entitlement from the actual
inventor(s):-

The Applicants/Nominated Persons are the Actual Inventors.

2a.*  The Applicant(s)/Nominated Person(s) is/are the applicant(s) of the of the basicapplication(s) listed* on the Patent
Request/ *in-the-Beclaration-under-Adticle-8-ofthe-RCT—

2bA—The-Applicant(s)Neminated-Rerson(s)-isfare-entitl ed-to-rol y-on-the-basie-applieation(s)-listed*-on-the-Patent-
RequestEin-the-Declarationunder Article 8 of the PCT as follows:-.

3.%  The basic application(s) listed *on the Patent Request/ *in-the-Deslaration-under-Attiele-8-ef the-PET is/are the
application(s) first made in a Convention Country in respect of the invention.

—4ai—The-Appheani(s)Nominated-Porson{s)-isfare-the-depositer(s)-of the-deposit(s)-listed-in-the-Schedule-hereto~

4bA—The-Applicanis)Nominated-Rerson(s)-hasthave-the-consent-of

of
—5-6%

~the-depostter(s)-ef-th it{s)-Hsted o-te-rely-orrthatfthose-deposit(s),
DATED this day of o 1992,
(Signature) (Signature) (ZIJI/\

Akber A. Khanshaby, William R. Zac

h
Nare & Title St rocets Ekgiki. (Name & Title) , f; Mocopn.

* Delete if not applicable.
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(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-30278/92
(1 9) AUSTRALIAN PATENT OFFICE (1 0) Acceptance No. 662190

(54) Title
SLOW BURNING ALCOHOL-FREE NITROCELLULOSE

International Patent Classification(s)
(51)° cosLno1/18

(21) Application No. : 30278/92
(30) Priority Data

(31) Number (32) Date (33) Country
811336 20.12.91 US UNITED STATES OF AMERICA

(43) Publication Date : 24.06.93
(44) Publication Date of Accepted Application : 24.08.95

(71)  Applicant(s)
AKBER ALI KHANSHAB; WILLIAM R. ZACHER

(72) Inventor(s) .
AKBER ALI KHANSHAB; WILL R. ZACHER

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

(57) Claim

1.  An alcohol-free nitrocellulose comprising on a weight basis 65 to 75%
nitrocellulose, 2 to 10% water, 10 to 15% non-solvating plasticiser and 10 to 15% of a
primary solvent suitable for dissolving both nitrocellulose and the plasticiser where the

(22) Application Date: 18.12.92

alcohol-free nitrocellulose burns at a slower rate than nitrocellulose plasticised with

phthalates.
7. A process for producing an alcohol-free nitrocellulose comprising on a weight

basis 65 to 75% nitrocellulose, 2 to 10% water, 10 to 15% non-solvating plasticiscr and
10 to 15% of a primary solvent, said process comprising the following steps:

(1) drying water wet nitrocellulose to a moisture content of 2 to 10% by weight;

(2) preparing a solution of a non-solvating plasticiser in a primary solvent suitable

for both nitrocellulose and the plasticiser;

(3) Applying the plasticiser/solvent solution to the dried nitrocellulose; and

(4) mixing the plasticiser/solvent/nitrocellulose blend to a uniform consistency to
prepare an encapsulated nitrocellulose which is alcohol-tree.

15.  An alcohol-free nitrocellulose produced by the process of any one of claims 7
to 13.

16. The alcohol-free nitrocellulose of claim 15 used in pigmented inks.

17. The‘ alcohol-free nitrocellulose cf claim 15 used in overprint varnishes,




1t

"fm&szﬁ':‘-f-z-}' i e

g
L 4 .
¢ ¢t

‘
Lt
. .

662100

af

S & F Ref: 227199

AUSTRALIA
PATENTS ACT 1990

COMPLETE SPECIFICATICA

FOR A STANDARD PATENT

ORIGINAL

Namz and Address
of Applicant: Akber Al1i Khanshab
8 Brookwood Drive
Freehold New Jersey 07728
UNITED STATES OF AMERICA

Wiitiam R. Zacher
116 Spruce Drive

Middletown New Jersey 07748
UNITED STATES OF AMERICA

Actual Inventor(s): Akber A1i1 Khanshab and Will R. Zacher

Address for Service:  Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street
Sydney, New South Wales, 2000, Australia

Invention Title: Slow Burning Alcohol-Free Nitrocellulose

The following statement is a full description of this invention, including the
best method of performing it known to me[us:«

5845/3




g
A

S ——

e DA Ly | =

B -

X

10

15

The invention relates to a plasticized
nitrocellulose suitable for printing inks, varnishes and
coatings. 1In particular, the invention relates to an
alcohol-free nitrocellulose plasticized with a
non-solvating plasticizer.

Nitrocellulose is generally wetted with alcohol to
enable the product to be shipped safely prior to use in
inks, varnishes or paints. When alcohol-wet
nitrocellulose is used in the ink industry, an additional
alcohol recovery step is necessary as the alcohol must be
removed from the final formulation after the active
solvent is removed. With progressively more restrictive
environmental regulations going into effect throughout‘
the country, the use of alcohol-wet nitrocellulose is

becoming less economically feasible.
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U.s. pPatents 3,325,315; 3,325,571 and 3,325,572
disclose how water-wet nitrocellulose can be treated with
solvent and then a plasticizer such as triacetin.

; Products and processes were developed whereby phthalate

5 plasticizers were added to nitrocellulose suspended in
water to form plasticized nitrocellulose once the water
was removed as described in Rat et al., U.S. Patent
3,948,675, April 6, 1976. This was initially felt to be
safer than alcohol-wet nitrocellulose due to the

10 relatively low flash point of volatile alcohols.
However, in 1982 the Societe Nationale des Poudres et

e Expolsifs, France (the assignee of U.S. patent 3,948,675)

published findings that phthalate plasticized

nitrocelluloses are considerably more dangerous than

{' ; ﬁ‘ 15 alcohol-wet nitrocel’ \lose. Tests revealed that the burn

-n

rate for plasticized nitrocellulose was considerably
faster than for alcohol-wet nitrocellulose. Plasticized %
p f. nitrocellulose of the prior art was also more sensitive

to static electricity, and was prone to reignition

20 (u: ike alcohol-wet nitrocellulose).

4 pon - e imb—

Furthermore, phthalate plasticizers, such as dibutyl

L

e phthalate, present additional health and toxicity

.
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problems, especially when used in conjunction with

ingredients which require FDA approval.
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Other products and processes which include so-called
"stabilized" nitrocellulose mixtures are known from
Hoppe et al., DE 38 38 646 Al, May 17, 1990. The water
soluble polyol (used instead of water, alcohol or
plasticizer) is used as a curing agent to stabilize a
polyurethane lacquer system, and is not used to stabilize
the nitrocellulose itself.

The users of alcohol-wet or plasticized
nitrocellulose recognized a need for a form of
nitrocellulose which had improved safety (as indicated by
a lower burn rate), reduced toxicity (i.e., no phthalate
plasticizer) and which did not require an alcohol
recovery system.

The invention provides an alcohol-free
nitrocellulose product which is partially dissolved and

rumacy
encapsulated in a plastlclzer/aeéive-solvent blend. The
product offers significant advantages with regard to
application in inks and varnishes and may be suitable for
other applications as well.

On a weight basis, the product consists of 65-75%
nitrocellulose, 2-10% water, 19—15% non-solvating

L. 1ee Qq {fu%gr
plasticizer and 10-15% ofman—ae%+#z-solvent (preferably
isopropyl acetate) which dissolves both nitrocellulose
and the plasticizer. It is produced by drying water-wet

nitrocellulose and spraying on a solution of plasticizer

N e ——,
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in solvent. Upon blending to a uniform consistency, the

nitrocellulose becomes partially dissolved and encapsulated

within the plasticizer/solvent mixture.

An objective of this invention is to provide a new
form of alcohol-free nitrocellulose by combining
nitrocellulose with a non-solvating plasticizer and a primary
éolvent (suitable for both the plasticizer and
nitrocellulose). The resulting product has superior
properties in the form of an alcohol-free nitrocellulose.

The preferred non-solvating plasticizer is Hercolyn-D®,
hydrogenated methyl ester of rosin with an acid number of 4-8
and a refractive index of 1.52 at + 0.01 at 20°C available
from Hercules Incorporated. There are a variety of other
suitable non-solvating plasticizers for the present invention
including, but not limited to, fatty acid ester of
pentaerythritol (Hercoflex® 600 plasticizer from Hercules),
hydroahietyl alcohol (Abitol® plasticizer from Hercules),
oil-modified sebacic acid alkyd (i.e., Paraplex RG-2),
2-butoxyethyl oleate (i.e., S-817), raw castor oil (i.e.,
Castor 01l AA), butyl acetyl ricinoleate (i.e., Baker's P-6,
NL Industries), sebacic acid alkyd (i.e., Paraplex G-25),
fractionated linseed o0il (i.e., Selected No. 200 o0il), -.d
trioctyl phosphate.

Prior to being applied to the water-wet nitrocellulose,
it is preferred that the non-solvating plasticizer be
dissolved in a primary solvent suitable for both the
plasticizer and nitrocellulose, for example, isopropyl
acetate. The best results are achieved when
equal parts by weight of plasticizer are added to the

-4 -

12,15,1992 2320 P, 2

e ket e s e e

o — e it




e T

solvent. A range of routhy 10-15% by weight plasticizer
and of roughly 10_15%A£Z£1327s01vent is preferred. At
these levels, the nitrocellulose is softened and
partially dissolved, thereby facilitating encapsulation.

5 If the weight of active solvent exceeds approximately 15%

L
1

by weight, the nitrocellulose may dissolve, which is
undesirable.
While the preferred solvent is isopropyl acetate,
there are a variety of other suitable solvents which can
10 be used alone or in combination. These solvents include
the class of ethers, ketones, esters (i.e., isopropyl
acetate), amides and nitroparaffins,

When the plasticizer/solvent mixture is combined

with the nitrocellulose, the water content of the
o 15 nitrocellulose is critical. Too much water in the
| nitrocellulose (above roughly 10%) results in diminished
f' ‘ quality irx the final ink or coating system. Too little
water in the nitrocellulose (below roughly 2%) results in
safety concerns with regard to the safe handling of the
_— 20 nitrocellulose. As a result, the moisture content of the

nitrocellulose should be controlled to between

approximately 2-10% by weight prior to applying the
plasticizer/solvent mixture. The preferred embodiment of

the invention is a moisture content of 4.5-5.5% in the

25 nitrocellulose.

.
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When the plasticizer/solvent mixture is applied to
the nitrocellulose (or vice versa), the nitrocellulose
essentially becomes encapsulated. Unlike the prior art
(where the nitrocellulose is coated with plasticizer),
this physical encapsulation preserves the integrity of
the nitrocellulose. Encapsulation allows the
nitrocellulose to go into the solution more readily in
the ink, lacquer, or coating system because some solvent
is already present. This is a significant advantage,
especially for applications in the graphic arts industry
in both pigmented ink formulations and clear overprint
varnish systems.

The detailed steps of the process of the invention
involve preparing a quantity of nitrocellulose dried to
the preferred moisture level, and preparing the mixture
of plasticizer in active solvent. The
plasticizer/solvent mixture is then applied to the
nitrocellulose, blended for uniformity and packaged.

Suitable grades of nitrocellulose include all
industrial grades in the range of approximately
10.8-13.5% nitrogen, For example, RS, AS and SS grades
of nitrocellulose, are available from Aqualon, a Hercules
Incorporated Company.

The invention has industrial applicability for use

in printing inks, lacquers and coatings. The following

et e,
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examples demonstrate the utility of the invention. All
quantities are in terms of weight percent, unless
otherwise indicated.

Example 1

A 75 gram sample of water-wet nitrocellulose
(grade: RS '/8, 18-25 cps. viscosity) was dried from
approximately 30% water down to 4.8% water. A 10.1 gram
sample of Hercolyn-D (R) hydrogenated methyl ester of
rosin plasticizer (available from Hercules Incorporated)
was added to 10.1 grams of isopropyl acetate. The
plasticizer solution was stirred until uniform, and then
sprayed on the surface of the dried nitrocellulose using
as it is being stirred to continually coat new surface
area producing a nitrocellulose of uniform consistency
encapsulated within the plasticizer solution.

A 35 gram sample of the alcohol-free encapsulated
nitrocellulose was evaluated for safety via a burning
rate test. Table I shows the results in comparison to
alcohol-wet nitrocellulose and phthalate-plasticized

nitrocellulose of the prior art.
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Table I
Sample Burn Rate
(sec.)
Alcohol-free Nitrocellulose 25-26
Alcohol-wet Nitrocellulose 27-28
Phthalaté-plasticized nitrocellulose 15-16

As can be seen from Table I, the burning characteristics
of the alcohol-free nitrocellulose is eguivalent to
alcohol-wet nitrocellulose, and far superior to plasticized
nitrocellulose of the prior art. As shown in Table I, the
phthalate-plasticized nitrocellulose burns in about one half
the time required for the alcohol-free nitrocellulose of the
invention.

Example 2

A sample of the alcohol-free nitrocellulose of Example 1
was incorporated in pigmented ink formulations using Calcium
Lithol Red, Carbon Black, and MX Diarylide Yellow pigments.
This was compared to an alcohol-wet nitrocellulose (with 15%
Hercolyn-D (R) plasticizer added) used as a control sample.
The alcohol-free nitrocellulose looked at least as good as the
alcohol-wet nitrocellulose in pigmented ink systems.

Comparative results are shown in Table II.
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Table II

Property

Solutions in Isopropyl Acetate

Viscosity, #2 zahn, 25°C
% Solids (NC & Hercolyn-D (R)
(plasticizer)

Pigment Grind Properties -
Calcium Lithol Red

NPIRI Grind Gauge Reading
Strength of Base vs. Control
Consistency of Base Grind:
Comparative Viscosity vs.
Control
Comparative Thixotropy

Pigment Grind Properties -
Carbon Black

NPIRI Grind Gauge Reading

Strength of Base vs. Control
Consistency of Base Grind:
Comparative Viscosity vs.
Control
Comparative Thixotropy

Property

Pigment Grind Properties -
MX Diarylide Yellow
NPIRI Grind Gauge Reading
Strength of Base vs. Control
Consistency of Base Grind:
Comparative Viscosity vs.
Control
Comparative Thixotropy

Alcohol-free
Nitrocellulose

25.8"
18.7

8/6
equal

slightly higher
moderate

0/0
equal
equal

slight

Alcohol-free
Nitrocellulose

6/4

equal

equal
slight

Alcohol-wet
Nitrocellulose

21.0"
19.8

370

moderate

0/0

moderate

Alcohol-wet
Nitrocellulose

4/0

foamy
moderate




) 5
10
r 15
20
25
L
5§ :
o> 1 L3 30

Ink Properties - Calcium Lithol Red

Initial:

Viscosity, #2 Zahn, 25°C (sec)

Gloss at 60 degrees
Aged at 100°F for 1 week

Viscosity, #2 Zabn, 25°C (sec)

% Change in Viscosity
Gloss at 60 degrees
Pigment settling

Ink Properties ~ Carbon Black

Viscosity, #2 Zahn, 25°C (sec)
Gloss at 60 degrees
Pigment settling

Aged at 100°F for 1 week
Viscosity, #2 Zahn, 25°C (sec)
% Change in Viscosity
Gloss at 60 degrees
Pigment settling

Pr i - Dj 1i Yellow

Viscosity, #2 Zahn, 25°C (sec)
Gloss at 60 degrees
Other Observations vs. Control

Aged at 100°F for 1 week
Viscosity, #2 zahn, 25°C (sec)
% Change in Viscosity
Gloss at 60 degrees
Pigment settling

Example_3

19.1
46

20

+4.7
57.5
better

26
57.5
better

25.3
-2.7
51
none

20
41.3

cleaner

23.8
+19
44
slight

18.6
41

20

+7.5
49

23
49

21.4
-7.0
45
none

21.5
+2.5
47
trace

A sample of the alcohol-free nitrocellulose prepared

according to the method of Example 1 was incorporated in clear

overprint varnishes. In this example, grade RS 1/2 sec.

nitroceliulose was used. This was compared to an alcohol-wet

RS 1/2 set nitrocellulose (with 15% Hercolyn-D (R) plasticizer

added), used as a control sample. The alcohol-free

- 10 -
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nitrocellulose was equivalent to the alcohol-wet

nitrocellulose in clear overprint varnishes. The results can |

be seen in Table III.

Table III
5 Alcohol-free Alcohol-wet
Property Nitrocellulose Nitrocellulose
Solutions in Isopropyl Acetate ;
i Gardner Bubble Viscosity, 25°C T-U M
% Solids (NC & Hercolyn-D (R) 18.7 19.%
10 siasticizer)
Overprint Varnish Properties
% Solids 34.4 34.9
Viscosity, #2 Zahn, 25°C 72 45.5
% H,0 (Karl Fishcer) 1.1 0.05
|
15 % Isopropyl acetate for print
. viscosity 25 23
\ eoe e Viscosity, #z Zahn, 25° (sec) 22 21.4
e % Solids 25.8 28.3
‘e % Nitrocellulose 6.2 6.7
oo 20 Gloss at 60 degrees 68 68
-\-‘T‘l
b
' \‘_’5 [N
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The claims defining the invention are as follows:

1.  An alcohol-free nitrocellulose comprisin, on a weight basis 65 to 75%
nitrocellulose, 2 to 10% water, 10 to 15% non-scivating plasticiser and 10 to 15% of a
primary solvent suitable for dissolving both nitrocellulose and the plasticiser where the

5 alcohol-free nitrocellulose burns at a slower rate than nitrocelluiose plasticised with
phthalates.

2.  The nitrocellulose of claim 1 where the solvent is any one ¢ + more of the class
of esters, ketones, amides and nitroparaffins.
3. The nitrocellulose of claim 2 where the solvent is isopropyl acetate.

10 4.  The nitrocellulose of claim 3 where tiie non-solvating plasticiser is any one or
more of the group of fatty acid ester of pentaerythritol, hydroabietyl alcohol,
hydrogenated methyl ester of rosin, oil-modified sebacic acid alkyd, 2-butoxyethyloleate,
raw castor oil, butyl acetyl ricinoleate, sebasic acid alkyd, fractionated linseed oil, and
trioctyl phosphate.

.15 5. The nitrocellulose of claim 3 where the non-solvating plasticiser is a

Tl hydrogenated methyl ester of rosin with an acid number of 4 to 8 and a refractive index

.. 1.52at20°C.

G 6.  The nitrocellulose of claim 5 comprising about 75% nitrocellulose, 5% water,
L, 12.5% isopropyl acetate and 12.5% hydrogenated resin plasticiser.
o 20 7. A process for producing an alcohol-free nitrocellulose comprising on a weight

basis 65 to 75% nitrocellulose, 2 to 10% water, 10 to 15% non-solvating plasticiser and
10 to 15% of a primary solvent, said process comprising the following steps:
(1) drying water wet nitracellulose to a moisture content of 2 to 10% by weight;
(2) preparing a solution of a non-solvating plasticiser in a primary solvent suitable
26 for both nitrocellulose and the plastiser;
(3) Applying the plasticiser/solvent solution to the dried nitrocellulose; and
o« as (4) mixing the plasticiser/solvent/nitrocellulose blend to a uniform consistency to
prepare an encapsulated nitrocellulose which is alcohol-free.
8.  The process of claim 7 where the solvent is one or more of the class of esters,
30 ketones, amides and nitroparaffins.

9.  The process of claim 8 where the solvent is isopropyl acetate.

10. The process of claim 9 where the non-solvating plasticiser is any one or more
of the group of fatty acid ester of pentaerythritol, hydroabietyl alcohol, hydrogenated
methylester of rosin, oil-modified sebacic acid alkyd, 2-butoxyethyl oleate, raw castor oil,

35 butyl acetyl ricinoleate, sebacic acid alkyd, fractionated linseed oil and trioctyl phosphate.

11. The process of claim 10 where the non-solvating plasticiser is a hydrogenated
methyl ester of rosin with an acid number of 4 to 8 and a refractive index 1.52 + .01 at
20°C.

; g 12. The process of claim 11 where the nitrocellulose is dried to 4.5 to 5.5%
(0 moisture by weight.

[N:\LIBAA]00294:EAR
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13. A process for producing an alcohol-free nitrocellulose substantially as
hereinbefore described with reference to any one of the Examples.

14. An alcohol-free nitrocellulose substantially as hereinbefore described with
reference to any one of the Examples.

5 15. An alcohol-free nitrocellulose produced by the process of any one of claims 7

to 13.

16. The alcohol-free nitrocellulose of claim 15 used in pigmented inks.

17. The alcohol-free nitrocellulose of claim 15 used in overprint varnishes.

Dated 19 June, 1995

10 Akber Ali Khanshab, William R. Zacher
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
{
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ABSTRACT OQF THE DISCLOSURE

SLOW BURNING ALCOHOL-FREE NITROCELLULOSE

An alcohol-free and encapsulated nitrocellulose which
is primarily suitable for printing inks, varnishes and
coatings consists of 65-75% nitrocellulose, 3-8% water,
10-15% non-solvating plasticizer and 10-15% of an active
solvent suitable for both nitrocellulose and the
plasticizer. A product is produced by drying water-wet
nitrocellulose and spraying on a solution of plasticizer in
solvent. Upon blending to a uniform consistency, the
nitrocellulose becomes partially dissolved and encapsulated
within the plasticiz¢ r/solvent mixture. The advantages of
the invention are improved safety indicated by a lower rate
of burning and reduced environmental pollution wherein the
product is alcohol-free such that no additional alcohol

recovery system is required.
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