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Pigment Yellow 63



Spectral Response vs. Wavelength
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FLUORESCENT YELLOW AZO PIGMENTS



soluble in plastics While pigments are insoluble and have higher thermal stability. The prior art describes only a limited number of ?uorescent organic pigments. No ?uo



FIELD OF THE INVENTION



rescence is found, for example, in commonly used organic pigments such as Pigment Red 188, Pigment Red 202 and



The present invention is directed to ?uorescent yellow aZo pigments and a process for preparing same. The invention is



Pigment Orange 36.



also directed to printing ink, coating and plastic composi



U.S. Pat. No. 5,095,056 teaches a heat stable Pigment Red



tions and articles of manufacture containing these pigments.



202 having increased crystalite siZe. HoWever, it reports increased crystalite siZe can be achieved only When the



BACKGROUND OF THE INVENTION Fluorescent colorants are Well knoWn and represent an



10



important class of materials commonly used in coloring printing inks, paints and plastics to impart a desired color.



2,938,292; 3,177,153; 3,560,238; 3,760,161;



2,983,686; 3,407,196; 3,597,364; 3,776,761;



3,105,908; 3,420,821; 3,599,389; 3,892,972;



3,115,417; 3,423,407; 3,614,430; 3,960,755;



3,162,642; 3,492,478; 3,671,451; 4,006,158;



4,015,131. These include, stilbenes (such as diamino



stilbene-di-sulfuric acid), berberin sulfate tetra-ethyl



vice versa.



15



U.S. Pat. Nos. 3,162,642 and 4,983,661 describe a “?uo 20



xylene red B, rhodamine B, rhodamine 6G, and ?uorescein. 25



ing and Web registration control in manufacturing opera tions. For some applications it is desired that the marking be colorless When vieWed under visible light and emit visible radiation When irradiated by an ultraviolet incident light source. In these particular applications, hoWever, it is not su?icient that the marking only emit radiation When irradiated, the marking must emit radiation at a different and higher Wavelength than the incident light and at a level



30



the markings do not bleed or migrate through the Web or



US. Pat. No. 4,467,207 describes various ?uorescent 40



45



50



ous pigment grades for select applications. These treatments, may for example, involve chemical reactions Which modify



particle siZe, crystallite siZe, distribution and overall crystal morphology of the pigment. These all effect such properties such as shade, color strength, dispersibility, rheology, gloss, 55



etc. It is also knoWn that heat treating a pigment, for example, in a slurry, can cause crystalite groWth. No Where in the prior art, hoWever, does it indicate that such modi?



cations Would impart ?uorescence.



In order to overcome some of the practical limitations in



using ?uorescent organic dyes, ?uorescent pigments, Which 60



employed. Broadly speaking, the essential difference betWeen a organic dye and a organic pigment is solubility. Conventional ?uorescent pigments,(actually made of



With being thermally unstable, organic dyes are fairly



LeWis, Pigment Handbook, on pages 861—879, provide a detailed discussion on the theory of ?uorescence dye based



organic pigments depend, in most instances, on process



high temperatures.



to suffer from migration and plateout. For example, along



to incident radiation.



treatments Which are used extensively to generate the vari



color. In addition, this becomes a serious health concern



organic dyes are dissolved in a resin matrix, Which resin inturn may not be soluble in the application medium), tend



4,341,701; 4,968,352; and 5,352,280. These pigments are not commonly knoWn to exhibit ?uorescence When exposed



organic pigments. The properties of commercial grade



and IR-125, a dark red organic laser dye (available from Eastman Kodak Corporation, Rochester, As previously mentioned, ?uorescent organic dyes suffer



represent another class of colorants, are sometimes



are typically derived by coupling a acetoacetanilide or pyraZolone derivatives With a diaZonium or bis-diaZonium salt of an aromatic amine or diamine. A number of patents are available Which describe the preparation and various uses for these pigments; see for example US. Pat. Nos.



While not Wishing to be bound by theory, it is believed that the chemical structure and physical form of a pigment greatly in?uences Whether or not it Will be ?uorescent. P. A.



such as Phorite CL, Phorite BA (available from Verona



Where the ?uorescent organic dyes are used in food pack aging applications or in any application Where the dye may come in contact With the skin. In general, organic dyes also have loW thermal stability, thereby precluding their use at



YelloW aZo pigments represent an important class of



organic pigments and include monoaZo yelloW and disaZo yelloW pigments. YelloW aZo pigments are Well knoWn and



2,341,889; 3,617,171; 3,759,731; 3,775,148; 3,776,749;



substrate so as to enlarge or relocate the marking.



from migration or bleeding. This not only presents a prob lem in marking applications but lessens the effect of the



pigment. Organic pigments of this type are further described by P. A. LeWis, Pigment Handbook, on pages 860—61. Herbst and Hunger, Industrial Organic Pigments, on pages 555—556, describe a ?uorescent Pigment YelloW 101, a disaZomethine compound. HoWever, this compound is not in the same class of disaZo pigment compounds as the



sufficient to be detected by a detector such as that described 35



Dyestuff Division, Mobay Chemical Corporation), TH-40 (available form SandoZ Corporation, East Hanover, N.J.),



these pigments are classical organic dyes dissolved in a resin matrix. The resin matrix is then formed to a speci?c siZe, typically of several microns, so that it may be used as a



present invention.



in US. Pat. No. 4,467,207. Also, it is equally important that



organic dye compounds that do not migrate or bleed When used in markings for thermoplastic Web applications. These include coumarin dyes such as 4-methyl-7-(sulfo methyl amino) coumarin sodium salt, benZoxaZoles, stilbene dyes



U.S. Pat. Nos. 4,370,269 and 4,476,052 describe pig ments having improved hiding poWer such as Pigment Orange 36 but neither teaches that the pigment possesses any ?uorescent properties.



rescent pigment” used in marking applications. HoWever,



diamino-o-carboxyphenyl, xanthenyl chloride, tetramethyl di-amino-dephenyl-ketoamine hydrochloride, auranin, The ?uorescent organic dyes in the prior art are also used in marking applications such as machine sorting, mail sort



teaches that an increase in the particle siZe of an organic



pigment is accompanied by a decrease in ?uorescence and



For example, the prior art describes a number of ?uorescent



organic dyes; see for example US. Pat. Nos. 2,929,931;



pigment is substantially ?uorescence free. Thus, the prior art



65



It is an object of the present invention to provide ?uo rescent yelloW aZo pigments. It is an object of the present invention to provide ?uo rescent yelloW aZo pigments of increased crystallite siZe. It is a further object of the present invention to provide ?uorescent yelloW aZo pigments that do not migrate or bleed from inks to thermoplastic Webs or substrates.



It is yet a further object of the present invention to provide printing inks, coatings and polyole?ns that contain, as a



5,863,459 4



3



FIG. 2 shoWs enlarged plot of the spectral response for



component, the ?uorescent yellow aZo pigments of the present invention. Other objects and advantages of the invention Will become apparent from the following description of embodi



Pigment YelloW 63 as a function of Wavelength in the region of maximum response.



The degree of ?uorescence exhibited by the yelloW aZo pigments of the present invention has been de?ned by the percent increase in percent re?ectance in the Wave length region of maximum re?ectance. For example, for Pigment



ments.



SUMMARY OF THE INVENTION



The invention is ?uorescent yelloW aZo pigments exhib iting a spectral response to incident radiation Where the maximum response betWeen Wavelengths of 520 and 560



YelloW 63 this region is betWeen 500 and 560 nanometers. The spectral response or percent re?ectance at various Wavelengths Was plotted for Pigment YelloW 63 in the



nanometers exceeds the response at 600 nanometers.



Wavelength region of maximum response. The spectral response graph for Pigment YelloW 63 is



In another aspect the invention is ?uorescent yelloW aZo



pigments having increased crystallite siZe. In another aspect the invention provides for printing ink, coating and plastic compositions containing at least one ?uorescent yelloW aZo pigment exhibiting a spectral



15



response to incident radiation Where the maximum response betWeen Wavelengths of 520 and 560 nanometers exceeds the response at 600 nanometers.



prepared in Example 1 (Curve A), Example 2 (Curve B) and



In another aspect the invention provides a process for



Example 3 (Curve C). As can be seen, the maximum



preparing ?uorescent yelloW aZo pigments. In yet another aspect the invention provides improve



response occurs at a different Wavelength for each Example.



FIG. 2 more clearly illustrates the advantages of the present invention. Curve B shoWs the spectral response for



ments in the manufacturing or packaging of thermoplastic



materials by providing printing inks having non-migrating markings comprised of organic pigments.



25



DESCRIPTION OF THE INVENTION



ment intermediate is slurried in ethanol. While Example 2 yielded a pigment With a maximum relative percent increase



ments can be made to ?uoresce remarkably When exposed to



incident radiation. The pigments emit at higher Wavelengths



in spectral response of 2.5 percent, Example 3 yielded a



Where the incident radiation is re?ected and not absorbed. The result is an increased spectral response and a cleaner and



pigment With a maximum relative percent increase of 4.7



percent. The percent increase in spectral response for Pig



brighter shade of pigment. It should be noted that the shade



ment YelloW 63 achieved under the present invention Was



is cleaner and brighter than that observed When no increase 35



the present yelloW pig yelloW pig YelloW 12,



characteristic physical properties for the pigment. American Society for Testing Materials (ASTM), ASTM Designation: E 1247—92, The Standard Method for Identi fying Fluorescence in Object-Color Specimens by



Pigment YelloW 13, Pigment YelloW 14, Pigment YelloW 17,



Spectrophotometry, states that ?uorescence is considered



ments employed in the present invention have an average



signi?cant if spectral re?ectance differs by only 1% of full scale at the Wavelength of greatest difference. When the 45



using a standard light box having an ultraviolet light source.



results are evaluated on this basis, the yelloW aZo pigments of the present invention represent a substantial and unprec



edented change in the ?uorescent properties of these pig



The spectral response (% re?ectance) for each sample Was



ments.



quantitatively measured With a CS-5 ChromaSensor color



The ?uorescent yelloW aZo pigments of the present inven



spectrophotometer (available from Applied Color Systems, Inc.) that has a tungsten-halogen lamp. The instrument settings Were: D65 (CIE standard illuminant) 10 degrees, large area and specular included. In order to quantify the degree of ?uorescence exhibited by a sample material containing the pigment, an empirical rating system Was developed Whereby the degree of ?uo



totally unexpected and represents a substantial change in the In order to appreciate the signi?cance of the results achieved under the present invention, a publication by the



Pigment YelloW 63, and Pigment YelloW 83. The aZo pig



crystallite siZe of greater than 350 Angstroms. In the present invention, the ?uorescence of each sample prepared by the present invention Was visually observed



Pigment YelloW 63 prepared in accordance With Example 2, Wherein the pigment intermediate is slurried in Water. Curve C shoWs the spectral response for Pigment YelloW 63



prepared in accordance With Example 3, Wherein the pig



It has been surprisingly discovered that yelloW aZo pig



spectral response is obtained. The yelloW aZo pigment compositions of invention include disaZo yelloW and monoaZo ments and more particularly include diarylide ments and most preferably include Pigment



depicted in FIGS. 1 and 2. The re?ectance Was measured over a White background but a black background could also have been used. Using a White background We observed an increase in the percent re?ectance at an incident Wavelength of 550 nanometers. FIGS. 1 and 2 shoW the maximum increase in spectral response for Pigment YelloW 63 as



tion may be prepared by adding 3,3‘-dichloro benZidine to hydrochloric acid in a 112.5 ratio equivalent and an equiva lent of sodium nitrite to produce a tetraZotiZed



3,3‘dichlorobenZidine solution.



Next, a coupling suspension is prepared separately by 55



dissolving a coupler in at least an equal molar ratio to a



sodium hydroxide solution and forming a suspended pre cipitate With acetic acid. The speci?c coupler employed Will be different in each case depending on the yelloW aZo pigment being prepared. For example, if Pigment YelloW 63 is desired the coupler Will be acetoacet-o-chloroanilide. LikeWise, if Pigment Yel loW 12 or Pigment YelloW 14 the coupler Will be,



rescence is rated from 0 to 10. A rating of 0 means the sample exhibits no ?uorescence, While a rating of 10 means



the sample exhibits extremely high levels of ?uorescence. In addition, ten independent ratings Were obtained for each



sample using the rating system. The ratings Were then averaged to generate a ?nal value. The average rating for each sample is shoWn in the Table, i.e. Visual.



respectively, acetoacetanilide or acetoacet-o-toluidide.



BRIEF DESCRIPTION OF THE DRAWINGS



The resulting tetraZotiZed 3,3‘-dichlorobenZidine solution



YelloW 63 as a function of Wavelength in the region 400 to



is reacted With the suspended precipitate to form a pigment intermediate. The pigment intermediate is then ?ltered,



700 nanometers.



Washed With excess amounts of Water and dried. The drying



FIG. 1 shoWs a plot of the spectral response for Pigment



65
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is typically carried out in a drying oven at temperatures



pigments of the present invention and minor amounts of conventional pigments. The blends should exhibit similar



ranging from 80° to 85° C. The dried pigment at this point is similar to prior art yellow aZo pigments. The pigment is then added to a solvent



distinguishing characteristics, inter alia, in ?uorescent properties, although to a lesser degree. Like many other pigments, the pigments of the present invention may advantageously be surface treated by knoWn methods to improve their performance in a variety of



to obtain a slurry containing about 5 Weight percent pigment. The slurry is heated to a temperature suf?cient to form the



?nal pigment of the present invention. The heating may optionally be carried out at greater than atmospheric pres sure in a closed pressure vessel Wherein the pressure range



up to 100 pounds per square inch (psi). The pigment is isolated by removing the solvent by any number of tech



10



niques knoWn in the prior art, e.g. vacuum distillation or ?ltration.



The solvent employed in the slurrying step is selected from aromatic hydrocarbons, chlorinated aromatic



hydrocarbons, aliphatic hydrocarbons, chlorinated aliphatic hydrocarbons, C1—C6 alcohols, C1—C6 ketones, ethers,



automotive and other ?nish systems. Additives Which serve to lessen or avoid ?occulation and increase pigment disper sion stability can also be advantageously used. The ?uorescent yelloW aZo pigments of the present inven tion are especially suitable for use in marking applications Wherein information is encoded on a Web or substrate With



a ?uorescent ink or coating; see for example US. Pat. Nos. 15



3,599,389; 3,614,430; and 3,760,161. Markings Which include the yelloW aZo pigments of the present invention,



C1—C6 acetates and Water; more preferred are C1—C6 alco



may be transparent, as in the case of a clear ?uorescent



hols or Water.



coating. The markings may also be camou?aged or covert,



Pigmented systems Which contain the pigment as a com



as in the case of a ?uorescent printing ink. 20



ponent of mixtures of substances, possibly in addition to other components, include: pastes, ?ush pastes,



preparations, printing colors, distempers, binder colors or



The preferred marking material for, a plastic, for example, is



lacquers and varnishes of all kinds, such as physically and



oxidatively drying lacquers and varnishes, acid, amine and peroxide curing varnishes or polyurethane varnishes. The pigment may also be present in synthetic, semisynthetic or natural macromolecular substances, such as thermoplastic



25



30



described in Us. Pat. No. 4,467,207.



chloride ?bers or mixtures of the same, and poWders, for



The folloWing examples illustrates speci?c aspects of the 35



durability. Substances Which contain as an active coloring ingredient



40



3,3‘-dichlorobenZidine (25.3 parts) Was added to ice/Water 45



sodium nitrite (37.5 parts) Was added and the suspension Was stirred at a temperature of 0° to 3° C. to form a 50



It is noted that the invention is deemed to include pig ments resulting from a blend of the ?uorescent yelloW am



The excess



to 365 parts. 55



Acetoacet-o-chloroanilide (44.4 parts) Was dissolved in Water (490 parts) and a 50% solution of sodium hydroxide (42 parts). The mixture Was stirred to dissolve the solids. The temperature of the solution Was adjusted to 0° to 5° C.



A precipitate (B) Was formed by adding a 70% acetic acid solution (47.3 parts). Water Was added to adjust the suspen



shade, good fastness to light, Weathering, solvent and migra



employed during Work-up.



tetraZotiZed 3,3‘-dichlorobenZidine solution



nitrous acid Was then removed by adding sulfamic acid (1 part) and clari?ed by ?ltering. Water Was added to adjust (A)



poWders and other pigments to form mixtures of substances. In addition to having ?uorescent properties, purity of



tion resistance greater than for conventional yelloW pigments, the pigment of the present invention also shoWs superior thermal resistance. For example, the thermal behav ior of the pigment makes it possible to Work it into high and loW density polyethylene or polypropylene, Without the shade of color being dulled by the effect of the temperatures



mixture (146 parts) containing 200 Be hydrochloric acid (46 parts). The solution Was stirred to a uniform consistency and formed a homogeneous suspension. A 38.5% solution of



Water, organic solvents, non-drying oils, drying oils, lacquers, varnishes, plastics or rubber. Finally, it is also possible to Work up the pigment by drying mixing With organic or inorganic masses, granulates ?brous materials,



EXAMPLE 1



(Comparative)



production of ?ush pastes, printing colors, distempers, plas tic dispersions and spinning solutions. The pigment may also be introduced by stirring, rolling, kneading or grinding into



present invention and are not intended to limit the scope thereof in any respect and should not be so construed. In the



examples, all parts are by Weight unless otherWise indicated. The relationship of parts by Weight to parts by volume is as that of kilograms to liters.



granulates and rods having a brilliant color and excellent



the yelloW aZo pigment of the present invention, may be of solid, elastic, pasty, viscous, mobile or thixotropic consis tency and may be obtained by conventional methods. Aque ous pastes, for example, may be obtained by stirring the pigment into Water, possibly With the addition of a Wetting or dispersing agent or by stirring or kneading the pigment into a dispersing agent in the presence of Water, an organic solvent or oil. These pastes may for example be used for the



?uorescent pigments are also non-migratory on the Web and respond to incident radiation harmless to the human eye. A detector suitable for detecting the radiation emitted from



markings made With pigments of the present invention is



glass, silicate, asbestos, Wood cellulose, acetylcellulose, polyacrylonitrile, polyester, polyurethane and polyvinyl example, ?llers, organic or inorganic pigments. The pigment provides prints, paint and varnish coatings, coverings, shaped articles, such as sheets, threads, plates, ?bers, blocks,



an ink formulated With a pigment of the present invention.



Markings made With such pigments offer distinct advantages over the ?uorescent organic dyes markings of US. Pat. No. 4,467,207. Much like the organic dyes in that patent, the



resins, e.g., polyvinyl chloride, polystyrene, polyethylene, polyesters, phenoplasts, aminoplasts and rubber or in admix ture With natural, regenerated or synthetic ?bers, such as



U.S. Pat. No. 4,467,207, incorporated herein by reference, describes Web or sheet articles encoded With information that controls operations performed on or With the articles.



60



sion to 1220 parts.



A coupling reaction for (A) and (B) Was carried out by continuously adding (A) to (B) While stirring over a 60 Stirring minute period continued to form until anopigment excess (A) slurry remained. intermediate The tem 65



perature Was then increased to 90° C. for 1 hour. The



resulting pigment slurry Was cooled to 70° C., ?ltered, Washed and dried at a temperature of 80° C. to afford



5,863,459 7



8



Pigment Yellow 63, PY-63, (70 parts). The pigment Was



EXAMPLE 9



incorporated into an ink formulation for evaluation.



The procedure of Example 2 Was repeated, except the ?uorescent pigment Was incorporated into a coating formu lation for evaluation.



EXAMPLE 2



The entire procedure of Example 1 Was repeated, then the resulting Pigment YelloW 63 (50 parts) Was added to Water (1000 parts) to form a slurry. The slurry Was stirred and



EXAMPLE 10



heated in a closed pressure vessel to 130° C. at 25 to 35 psi



for 2.5 hours. The slurry Was then cooled to 70° C., ?ltered, Washed and dried at a temperature of 80° C. to afford a



10



The pigments prepared in each of the above Examples



?uorescent Pigment YelloW 63 (50 parts). The pigment Was



Were evaluated for ?uorescent properties in a coating and solvent based ink formulation.



incorporated into an ink formulation for evaluation. EXAMPLE 3



The entire procedure of Example 1 Was repeated, then the resulting Pigment YelloW 63 (50 parts) Was added to ethanol (1000 parts) to form a slurry. The slurry Was stirred and



15



The ink formulation Was prepared by charging pigment (20 grams) to a solvent-based ink vehicle (80 grams) con taining commercial grade RS nitrocellulose resin and Vs inch stainless steel balls (300 grams). This mixture Was agitated for 30 minutes using a paint shaker to produce a millbase.



heated in a closed pressure vessel to 130° C. at 60 to 70 psi



for 2.5 hours. The slurry Was then cooled to 70° C., ?ltered, Washed and dried at a temperature of 80° C. to afford a



The procedure of Example 3 Was repeated, except the ?uorescent pigment Was incorporated into a coating formu lation for evaluation.



20



?uorescent Pigment YelloW 63 (50 parts). The pigment Was



The ?nished ink Was prepared by letting back millbase (50 grams) With additional vehicle (50 grams). The ink Was then mixed and strained to remove the steel balls and the vis cosity of the ink Was reduced to 15—16, as measured With a



incorporated into an ink formulation for evaluation.



#3 Zahn Cup, by adding solvent. The ink Was then draWn EXAMPLE 4



(Comparative)



doWn onto a substrate With a #6 meyer rod. 25



The procedure of Example 1 Was repeated, except acetoacet-o-chloroanilide (44.4 parts) Was replaced With acetoaceteanilide (37.2 parts) to afford a Pigment YelloW 12, PY-12 (62 parts). The pigment Was incorporated into an ink



30



formulation for evaluation.



grams) Was then added to the dispersion Which Was then mixed and strained to remove the steel balls. The coating Was then draWn doWn onto black and White substrate With a



EXAMPLE 5



The procedure of Example 4 Was repeated, then the resulting Pigment YelloW 12 (50 parts) Was added to ethanol (1000 parts) to form a slurry. The slurry Was stirred and



The coating Was prepared by charging pigment (10 grams) to a solvent-based paint vehicle (90 grams) contain ing commercial grade alkyd resin and Vs inch stainless steel balls (300 grams). This mixture Was agitated for 30 minutes using a paint shaker to produce a dispersion. A drier mix (2



0.003 inch Bird Film Applicator (Form 2C-Opacity Chart, 35



available from the Leneta Co., MahWah, N] The results for Examples 1—10 are shoWn in the Table.



heated in a closed pressure vessel to 130° C. at 60 to 70 psi



TABLE



for 2.5 hours. The slurry Was then cooled to 70° C., ?ltered, Washed and dried at a temperature of 80° C. to afford a



?uorescent Pigment YelloW 12 (50 parts). The pigment Was



Fluorescence



Example Pigment Visual



incorporated into an ink for evaluation. EXAMPLE 6



(Comparative)



45



The procedure of Example 5 Was repeated, except acetoaceteanilide (4.4 parts) Was replaced With acetoact-o toluidide (40.1 parts) to afford Pigment YelloW 14 , PY-14, (66 parts). The pigment Was incorporated into an ink for mulation for evaluation.



50



The procedure of Example 6 Was repeated, then the resulting Pigment YelloW 14 (50 parts) Was added to ethanol



PY-63



1.9



81.8



standard



2 3



PY-63 PY-63



4.1 8.4



83.2 85.2



2.5 4.7



(4)



PY-12



1.0



83.3



_



5



PY-12



1.6



82.7



—



(6)



PY-14



0.2



82.8



_



7



PY-14



0.5



82.2



—



(8)



PY-63



1.9



76.8



standard



9 10



PY-63 PY-63



4.4 8.4



77.4 78.9



0.8 2.7



present invention have a higher level of ?uorescense than



The present invention has been described in detail, includ ing the preferred embodiments thereof. HoWever, it Will be



and dried at a temperature of 80° C. to afford a ?uorescent



Pigment YelloW 14 (50 parts). The pigment Was incorpo 60



appreciated that those skilled in the art may make numerous variations or modi?cations of the embodiments that fall Within the scope and spirit of the invention as set forth in the



folloWing claims.



EXAMPLE 8



What is claimed is:



(Comparative) evaluation.



(1)



those prepared by prior art techniques.



hours. The slurry Was then cooled to 70° C., ?ltered, Washed



The procedure of Example 1 Was repeated, except the pigment Was incorporated into a coating formulation for



%Re?ectance



The Table shoWs that the pigments prepared by the 55



in a closed pressure vessel to 130° C. at 60 to 70 psi for 2.5



rated into an ink formulation for evaluation.



%Re?ectance(°)



(a)@ Wavelength 550 nm ( ) — denotes comparative example



EXAMPLE 7



(1000 parts) to form a slurry Which Was stirred and heated



Relative % Increase in



40



1. A ?uorescent yelloW aZo pigment exhibiting a spectral 65



response to incident radiation Wherein the maximum response betWeen Wavelengths of 520 and 560 nanometers exceeds the response at 600 nanometers.



5,863,459 9



10



2. The pigment of claim 1 selected from disaZo yellow and monoaZo yellow pigments. 3. The pigment of claim 2 wherein the pigment is a



(b) preparing a coupling suspension by dissolving a



diarylide yellow pigment.



acetic acid; (c) reacting the solution of tetraotiZed 3,3‘dichlorobenZidine with the suspended precipitate to



coupler in a sodium hydroxide solution, and forming a



suspended precipitate of the coupling suspension with



4. The pigment of claim 3 being Pigment Yellow 63. 5. The pigment of claim 4 having an average crystallite siZe greater than 350 Angstroms. 6. The pigment of claim 3 being Pigment Yellow 12. 7. The pigment of claim 3 being Pigment Yellow 14.



8. Aprinting ink composition having incorporated therein at least one ?ourescent yellow aZo pigment exhibiting a spectral response to incident radiation wherein the maxi mum response between wavelengths of 520 and 5 60 nanom eters exceeds the response at 600 nanometers.



9. The composition of claim 8 wherein the pigment is selected from disaZo yellow and monoaZo yellow pigments. 10. The composition of claim 9 wherein the pigment is a



form a pigment intermediate;



(d) ?ltering said intermediate; 1O



(f) drying said intermediate at a temperature ranging from about 80° C. to about 85° C.; (g) forming a slurry of said intermediate in a solvent; and



(h) heating said slurried intermediate optionally under 15



diarylide yellow pigment. 11. The composition of claim 10 wherein the pigment is Pigment Yellow 63. 12. The composition of claim 11 wherein the pigment has an average crystallite siZe greater than 350 Angstroms. 13. The composition of claim 10 wherein the pigment is Pigment Yellow 12. 14. The composition of claim 10 wherein the pigment is Pigment Yellow 14.



(e) water washing said intermediate;



pressure ranging up to about 100 pounds per square inch. 30. The process of claim 29 wherein the solvent is selected from aromatic hydrocarbons, chlorinated aromatic



hydrocarbons, aliphatic hydrocarbons, chlorinated aliphatic hydrocarbons, C1—C6 alcohols, C1—C6 ketones, ethers, C1—C6 acetates and water. 31. The process of claim 30 wherein the solvent is ethanol. 32. The process of claim 30 wherein the solvent is water. 25



33. The process of claim 29 wherein the pigment prepared is a monoaZo yellow pigment.



15. Acoating composition having as a constituent thereof



34. The process of claim 29 wherein the pigment prepared is a disaZo yellow pigment. 35. The process of claim 34 wherein the pigment prepared



at least one ?uorescent yellow aZo pigment exhibiting a spectral response to incident radiation wherein the maxi mum response between wavelengths of 520 and 5 60 nanom eters exceeds the response at 600 nanometers.



is a diarylide yellow pigment. 36. The process of claim 35 wherein the pigment prepared



16. The composition of claim 15 wherein the pigment is selected from disaZo yellow and monoaZo yellow pigments. 17. The composition of claim 16 wherein the pigment is



is a ?uorescent Pigment Yellow 63. 37. The process of claim 36 wherein the ?uorescent



Pigment Yellow 63 is prepared by using as a coupler



a diarylide yellow pigment. 18. The composition of claim 17 wherein the pigment is Pigment Yellow 63. 19. The composition of claim 18 wherein the pigment has an average crystallite siZe greater than 350 Angstroms. 20. The composition of claim 17 wherein the pigment is Pigment Yellow 12. 21. The composition of claim 17 wherein the pigment is Pigment Yellow 14. 22. A plastic composition containing at least one ?uores cent yellow aZo pigment exhibiting a spectral response to



35



incident radiation wherein the maximum response between wavelengths of 520 and 560 nanometers exceeds the



45



acetoacet-o-chloroanilide.



38. The process of claim 35 wherein the pigment prepared is a ?uorescent Pigment Yellow 12. 39. The process of claim 38 wherein the ?uorescent



Pigment Yellow 12 is prepared by using as a coupler acetoacetanilide.



40. The process of claim 35 wherein the pigment prepared is a ?uorescent Pigment Yellow 14. 41. The process of claim 40 wherein the ?uorescent



Pigment Yellow 14 is prepared by using as a coupler acetoacet-o-toluidide. 42. An improved method for controlling operations to an



response at 600 nanometers.



article of manufacture involving (a) a?ixing a non-migrating



23. The composition of claim 22 wherein the pigment is selected from disaZo yellow and monoaZo yellow pigments. 24. The composition of claim 23 wherein the pigment is



mark of organic polar or ionic material to a heat-sealable



polyole?n web;(b) detecting the presence of said mark on said web by sensing the presence of emitted radiation; and



a diarylide yellow pigment.



(c) performing operations to said web; wherein said



25. The composition of claim 24 wherein the pigment is Pigment Yellow 63. 26. The composition of claim 25 wherein the pigment has an average crystallite siZe greater than 350 Angstroms. 27. The composition of claim 24 wherein the pigment is Pigment Yellow 12. 28. The composition of claim 24 wherein the pigment is Pigment Yellow 14.



improvement comprises: substituting or combining said organic polar or ionic 55



material with a ?uorescent yellow aZo pigment exhib iting a spectral response to incident radiation wherein



the maximum spectral response between wavelengths of 520 and 560 nanometers exceeds the response at 600 nanometers.



43. An improved web of thermoplastic polyole?n



29. A process for preparing a ?uorescent yellow aZo



material, which fuses under application of heat and pressure,



pigment exhibiting a spectral response to incident radiation wherein the maximum response between wavelengths of



rable articles, and carrying a series of marks of organic polar



520 to 560 nanometers exceeds the response at 600 nanom



or ionic material that essentially do not migrate in the web



eters comprising: (a) preparing a solution of tetraZotiZed



3,3‘dichlorobenZidine by adding 3,3‘dichlorobenZidine to hydrochloric acid and sodium nitrite;



suitable for fabrication into a series of connected but sepa



and emits wavelength-shifted radiation when exposed to 65



incident radiation; wherein said improvement comprises: substituting or combining said organic polar or ionic material with a ?uorescent yellow aZo pigment exhib



5,863,459 11



12



iting a spectral response to incident radiation Wherein



radiation of a different Wavelength to alloW detection of the



the maximum spectral response betWeen Wavelengths



presence of said mark; said improvement comprises: substituting or combining said organic polar or ionic



of 520 and 5 60 nanometers exceeds the response at 600 nanometers.



material With a ?uorescent yelloW aZo pigment eXhib iting a spectral response to incident radiation Wherein



44. An improved Web capable of being moved along a path relative to an operating mechanism, said Web compris ing a thermoplastic polyole?n material, Which fuses under application of heat and pressure, suitable for operations



the maXimum spectral response betWeen Wavelengths of 520 and 5 60 nanometers eXceeds the response at 600 nanometers.



including at least heat sealing into a series of articles useful



46. An improved article useful in the packaging or con



as at least a part of a container, and indicia at location on said



Web correlated With said articles for controlling operations



tainer art and capable of being moved along a path relative



of the mechanism upon the Web, said indicia being com prised of a polar or ionic organic material Which emits



to a fabricating mechanism, said article comprising a sheet or Web of thermoplastic polyole?n material to be fabricated, Which fuses under application of heat and pressure and



Wavelength-shifted radiation in the non-visible spectrum, that essentially does not migrate in the Web, is essentially



15



invisible to the human eye and detectable to control the



operating mechanism; Wherein said improvement com



prises: substituting or combining said organic polar or ionic material With a ?uorescent yelloW aZo pigment eXhib iting a spectral response to incident radiation Wherein



indicia carried by the article for controlling the fabrication, said indicia being comprised of an organic polar or ionic material that emits Wavelength-shifted radiation under inci dent electromagnetic radiation and that is essentially non migrating in said material and that is essentially invisible to the human eye under electromagnetic radiation in the visible



spectrum; said improvement comprises:



the maXimum spectral response betWeen Wavelengths



substituting or combining said organic polar or ionic



of 520 and 5 60 nanometers eXceeds the response at 600



material With a ?uorescent yelloW aZo pigment eXhib iting a spectral response to incident radiation Wherein



nanometers.



45. An improved article of manufacture comprising a



25



the maXimum spectral response betWeen Wavelengths



thermoplastic polyole?n foil, Which fuses under application



of 520 and 5 60 nanometers eXceeds the response at 600



of heat and pressure, and a mark on the foil, said mark being comprised of an organic ionic or polar material Which



nanometers.



responds to incident electromagnetic radiation by emitting
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