
N.N-DIALKYLANILINE AZO DYE SOLUTION           The present invention is
directed to forming concentrated solutions of  N,N-dialkylaniline azo dye
solutions, which solutions are suitable for tagging petroleum fuels.
Background of the Invention:         N,N-dialkylaniline azo dyes, such as
N,N-diethylaniline diazo aniline, may be used to  tag petroleum fuels for
purposes of tax, product identification, etc. Such dyes may be added to
petroleum fuels, e.g., at between about 0.25 and about 100 parts per
million by weight (ppm).  Subsequently, the dyes may be identified by
extraction with an acidic aqueous solution which  produces a strong color.
To be useful as petroleum fuels markers, however, there are particular
requirements for. the form the dye should be in. Such dyes are solid and
must be first of all be dissolved in a liquid, such as an aromatic solvent,
which is compatible with the petroleum fuel.         Furthermore,
extractable markers for tagging petroleum fuel are often packaged in
conjunction with a non-extractable dye. Such dyes, include, for example,
Automate Red B (Color Index: Solvent Red 164), Red NR (Color Index: Solvent
Red 19), Red 1992, Blue 8 (Color Index: Solvent Blue 98), Blue 10, Orange
127, Blue-Black, etc.        Because regulatory agencies often have
"intensity requirements" both for the extractable marker and for the
non-extractable dye, it is desired to provide as concentrated solutions of
such dyes as can be achieved. Also, when added to a non-extractable dyes,
the solution of the extractable dye tends to increase the viscosity of the
dye; thus, concentrated solutions are desired so that less solution need be
added. Viscosity is particularly a problem in colder climates where the
dye/marker solution may be stored in freezing conditions for extended
periods of time.        The dyes used as markers in accordance with the
invention are typically manufactured in a coupling reaction that produces a
solid dye which is obtained as a filter cake, washed and dried. It has
proven difficult to dissolve such dyes in fuel-compatible solvents and
obtain  



2 highly concentrated solutions, 25 wt% dye solution being a typical upper
limit. Furthermore, when dissolving such dyes, the solutions tend to have
relatively high levels of insolubles, an undesirable characteristic of a
fuel additive.         Accordingly, it is an object of the present
invention to produce highly concentrated solutions of dialkylaniline dyes.
Summary of the Invention:         In accordance with the present invention
an N,N-dialkylaniline is coupled to aniline or a substituted aniline in the
presence of an aromatic hydrocarbon solvent such that the coupled dye
migrates to the solvent-phase. The amount of aromatic solvent is used such
that the dye concentrates in the solvent phase at between about 45 and
about 70 wt%. After removal of the aqueous phase, the solvent phase is
stabilized by the addition of a branched chain, primary or secondary, C3-C6
alkyl phenol. The alkyl phenol is added at a weight ratio relative to the
organic solvent of between about 2:1 and about 1:2, preferably at about a
1:1 ratio. Stabilized dye concentrates containing 30 wt% or more,
preferably 35 wt% or more, and more preferably 40 wt% or more are achieved.
The dye concentrate, either alone or in admixture with a non-extractable,
petroleum fuel miscible dye, may be added to petroleum fuel as a silent
marker. Subsequently, the marker may be extracted from the tagged petroleum
with an acidic aqueous solution, preferably containing between about 1 and
about 25 wt% of a glycol, though the glycol is not absolutely necessary.
The glycol allows the marker to be extracted with a lower concentration of
acid than might otherwise be required. Upon extraction with acidic aqueous
medium, the azo dye undergoes a chromophoric reaction, developing a strong,
identifiable color.   Detailed Description of Certain Preferred
Embodiments.        Herein, unless otherwise noted, all percentages are by
weight.   



3         The dyes used as petroleum fuel markers in accordance with the
present invention have  are formed by diazo coupling of an
NN-di(C2-C6)alkylaniline with aniline or substituted  aniline having the
general formula:         [err]    Y   where X and Y are the same or
different and are each selected from H, methyl, ethyl, isopropyl, butyl,
methoxy, halogen and nitro and where Z is H or NH[err]. Thus, the dyes used
in the invention have the general formula:        [err]     where X, Y and
Z are as defined above.         In the first step, the aniline or
substituted aniline is diazotized with sodium nitrite in acidic aqueous
solution. In the second step, the diazotized aniline or substituted aniline
is coupled with the N,N-dialkylaniline in a buffered solution in the
presence of an aromatic solvent. The aromatic solvent may be toluene,
xylene, but is preferably an high-boiling aromatic solvent or solvent
mixtures having a boiling point of at least about 375[err]F (190[err]C).
Because the coupling is carried out in a buffered solution with the pH 3 or
higher, the coupled dye migrates substantially entirely to the organic
solvent phase. The amount of organic solvent used is such that the initial
solution which is formed is between about 40 and about 60 wt% dye. This
solution, however, does not have long-term stability, nor would it have
long-term stability if merely diluted to end-use concentrations with
additional aromatic solvent.        Accordingly, after the aqueous phase
and extraneous water are removed, the dye solution is diluted to end-use
concentration with the a branched chain, primary or secondary, C3-C6 alkyl
phenol, e.g., o-isopropyl phenol, ortho-sec butyl phenol, and 2,6 di-sec
butyl 



phenol. In the stabilized solution, the dye is preferably present at at
least 30 wt%, more                                                       4
preferably at at least 35 wt%, and even more preferably at at least 40 wt%
and even up to about 60 wt%. While it is desired that the solution be as
concentrated as practical, it is generally difficult to obtain a
concentrated solution of 60 wt% dye; thus the solutions according to the
present invention generally contain at least about 40 wt% of the solvent
system.        The concentrated solution may be directly used to introduce
the marker dye into petroleum fuel as a taggant. Alternatively, the
solution may be admixed with a fuel-miscible, non-extractable dye so as to
provide a dye/marker package for coloring and tagging petroleum fuels. Such
non-extractable dyes are described above.        The marker is typically
used to tag petroleum fuel at between about 1 and about 25 parts per
hundred by weight (ppm), preferably between about 5 and about 15 ppm.
The marker is extractable from petroleum fuel using an acidic aqueous
solution, particularly a HCl solution. Preferably this solution contains
between about 1 and about 25 wt% of a glycol, more preferably at least
about 10 wt% of a glycol, such as ethylene glycol or propylene glycol. The
glycol aids in the extraction and generally allows less acid to be used. As
highly acidic solutions present health and safety concerns, this is
considered to be desirable.        The invention will now be described in
greater detail by way of specific examples.
Example 1                     Preparation of NN-diethylaniline diazo
aniline solution        To a 4-neck, three liter flask is charged:
Ice                   400 gm        Aniline                93 gm 



HCl                   2.5 mole        Sodium Nitrate      70 gm  The sodium
nitrite solution is added while maintaining the temperature at -2 to
+2[err]C. Completion of diazotization is checked with starch iodide. The
following coupler solution is           added:         N,N-diethylaniline
165 gm         Aromatic 200 solvent 100 gm         Sodium Formate    140 gm
The temperature is maintained below 10[err]C with ice addition for six
hours. Then the temperature is allowed to rise to 15-20[err]C over the next
six hours. The solution is heated to 80[err]C. The liquid phase is
separated. Extraneous water is azeotroped at 125[err]C. Non-volatile weight
yield is 235 grams. The solution is diluted to 40-42% active organic dye
with ortho isopropyl phenol added to equal weight as the Aromatic 200.
Example 2        An extractant solution is prepared from 25 wt% propylene
glycol, 10 wt% HCl (27% of a 37%HCI solution), balance water.        



6  WHAT IS CLAIMED IS:         1. A solution of a dye comprising at least
about 30 wt% of a dye having the formula:     [err]   where X and Y are the
same or different and are each selected from H, methyl, ethyl, isopropyl,
butyl, methoxy, halogen and nitro and where Z is H or NH[err],
balance a solvent system comprising A) a hydrocarbon aromatic solvent and
B) a branched chain, primary or secondary, C3-C6 alkyl phenol, A) and B)
being present at a weight ratio between about 2:1 and about 1:2.
2. The solution according to Claim 1 comprising at least about 35 wt% of
said dye.          3. The solution according to Claim 1 comprising at least
about 40 wt% of said dye.        4. The solution according to Claim 1
admixed with a fuel-miscible non-extractable dye.        5. The solution
according to Claim 4 wherein said non-extractable dye is selected from the
group consisting of Automate Red B (Solvent Red 164); Red NR (Solvent Red
19); Blue 8 (Solvent Blue 98); Orange 127; and Blue-Black.       6. The
solution according to Claim 1 where in X, Y, and Z are each H.       7. The
solution according to Claim 1 wherein said cosolvent is selected from the
group consisting of o-isopropyl phenol, o-sec butyl phenol and 2,6 di-sec
butyl phenol.       8. The solution according to Claim 1 wherein the amine
group of said formula is -N(C[err]H[err]).     



7         9. A method of preparing a dye concentrate containing at least
about 30 wt % of a dye having the formula:     [err]   where X and Y are
the same or different and are each selected from H, methyl, ethyl,
isopropyl, butyl, methoxy, halogen and nitro and where Z is H or NH[err]
the method comprising,        in an acidic aqueous solution diazotizing
aniline or a substituted aniline having the formula:           , where X, Y
and Z are as defined above, at a pH or about 3 or above, coupling said
diazotized aniline or substituted aniline to a C2-C6-dialkylaniline in the
presence of a hydrocarbon aromatic solvent which is provided in an amount
such that when said coupling is complete, said coupled dye is extracted in
said aromatic solvent to at a concentration of at least 45 wt%,
removing said aqueous phase, and        stabilizing said solution at a
concentration of at least about 30 wt% dye by the addition of a branched
chain, primary or secondary, C3-C[err] alkyl phenol at a weight ratio
relative to said aromatic solvent between about 2:1 and about 1:2.    


