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be microencapsulated. The application of force on the mixture can rupture the 

microencapsulation and results in the interaction of the released component(s) with 

the other active ingredients, initiating the chemiluminescent light generating reaction. 

 [012] Examples of the at least one oxalate useful in the present disclosure 

include bis(2,4,5-trichloro-6-carbopentoxyphenyl)oxalate; bis(2,4,5-

trichlorophenyl)oxalate; bis(2,4,5-tribromo-6-carbohexoxyphenyl)oxalate; bis(2,4,5-

trichloro-6-carboisopentoxyphenyl) oxalate; bis(2,4,5-trichloro-6- 

carbobenzoxyphenyl) oxalate; bis(2-nitrophenyl)oxalate; bis(2,4- 

dinitrophenyl) oxalate; bis(2,6-dichloro-4-nitrophenyl) oxalate; bis(2,4,6-

trichlorophenyl)oxalate; bis(3-trifluoromethyl-4-nitrophenyl)oxalate; bis(2-methyl-4,6-

dinitrophenyl)oxalate; bis(1,2-dimethyl-4,6-dinitrophenyl)oxalate; bis(2,4-

dichlorophenyl)oxalate; bis(2,5-dinitrophenyl)oxalate; bis (2-formyl-4-

nitrophenyl)oxalate; bis(pentachlorophenyl)oxalate; bis(1,2-dihydro-2-oxo-1-

pyridyl)glyoxal; bis(2,4-dinitro-6-methylphenyl)oxalate; bis-N-phthalimidyl oxalate; 

bis(2-nitrophenyl)oxalate; bis(2,4 dinitrophenyl)oxalate; and oxalates represented by 

the general formula (I) 

   (I) 

 [013] wherein R = CH2A and A is chosen from alkyl chains, alkyl rings, and 

aromatic rings or combinations thereof, such that R is nonlinear and such that R 

comprises from 4-15 carbons, and mixtures of any of the foregoing oxalates. 

 [014] Non-limiting examples of oxalates represented by formula (I) include: 

 bis{3,4,6-trichloro-2-[(2-methylpropoxy)carbonyl]phenyl} oxalate;  

 bis{3,4,6-trichloro-2-[(cyclopropylmethoxy)carbonyl]phenyl} oxalate; 

 bis{3,4,6-trichloro-2-[(2-methylbutoxy)carbonyl]phenyl} oxalate;  

 bis{3,4,6-trichloro-2-[(3-methylbutoxy)carbonyl]phenyl} oxalate;  

 bis{3,4,6-trichloro-2-[(2,2-dimethylpropoxy)carbonyl]phenyl} oxalate;   
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 [020] Examples of the at least one secondary fluorescent agent useful in 

the present disclosure include, but are not limited to, UV fluorescent powders and 

phosphors. In some embodiments, the at least one secondary fluorescent agent 

absorbs at least some of the light generated by the chemiluminescent reaction, and 

then re-emits light. In other embodiments, the at least one secondary fluorescent 

agent makes only a visible color appearance. In certain embodiments, these 

fluorescent agents can be produced from dyes such as Brown HT; Quinoline Yellow; 

Indigo Carmine; Brilliant Blue FCF; Ponceau 4R; Sunset Yellow; Fast Green FCF; 

and Allura Red AC. In certain embodiments, the at least one secondary fluorescent 

agent is present in an amount ranging from 1 percent to 55 percent by weight, based 

on the total weight of the chemiluminescent components in the powder composition. 

For example, the at least one secondary fluorescent agent can be present in an 

amount ranging from 1 percent to 40 percent by weight, based on the total weight of 

the chemiluminescent components in the powder composition, such as from 1 

percent to 30 percent by weight, from 1 percent to 20 percent by weight, from 5 

percent to 15 percent by weight, from 5 percent to 25 percent, and from 10 percent 

to 30 percent by weight. 

 [021] The powder marking system according to the present disclosure can 

be formed through the use of at least one solvent. Examples of the at least one 

solvent include, but are not limited to, dimethyl phthalate, dibutyl phthalate, dioctal 

phthalate, butyl benzoate, acetyl triethyl citrate, triethyl citrate, ethylene glycol 

dibenzoate, and propylene glycol dialkyl ether containing one to three propylene 

moieties and each alkyl group is independently a straight-chain or branched-chain 

alkyl group containing up to 8 carbon atoms. Further examples of the at least one 

solvent include propylene glycol dialkyl ethers containing two propylene moieties 

such as dipropylene glycol dimethyl ether, dipropylene glycol diethyl ether and 

dipropylene glycol di-t-butyl ether, dibutyl phthalate, butyl benzoate, propylene glycol 

dibenzoate, ethyl-hexyl diphenyl phosphate, and mixtures thereof. 

 [022] The powder marking system according to the present disclosure can 

be formed through the use of at least one solid substrate. Examples of the at least one 

solid substrate include, but are not limited to, potato starch, arrowroot, rice starch, 

wheat starch, and combinations or mixtures thereof. In certain embodiments, the at 

least one solid substrate is present in an amount ranging from 10 percent to 60 

percent by weight, based on the total weight of the chemiluminescent components in  
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the power composition.  For example, the at least one solid substrate can be  

present in an amount ranging from 10 percent to 50 percent by weight, based on the 

total weight of the chemiluminescent components in the powder consumption, such 

as from 10 percent to 40 percent by weight, from 10 percent to 30 percent by weight, 

from 10 percent to 20 percent by weight, from 15 percent to 25 percent, from 20 

percent to 60 percent, from 30 percent to 60 percent, and from 40 percent to 60 

percent by weight. 

EXAMPLES 

 [023] In one illustrative embodiment, the following components were 

individually made:  

 a water solution of 13.4% sodium salicylate and 86.6% water; 

 a dye solution with 0.54% rubrene and 99.455% propylene glycol 

dibenzoate; and  

 an activator solution with 12% 50/50 peroxide and 88% triethyl 

citrate.  

 [024] The water solution was mixed with cornstarch at a ratio of 28.63% of 

water solution to 71.37% cornstarch. The mixture was then dried to a minimum of 

9% moisture. The dried mixture was then added to the rubrene dye solution and the 

activator solution in a ratio of 73.3%/13.3%/13.3%, respectfully. The mixture was 

further dried, as appropriate, to produce a powder composition that, when combined 

with at least one oxalate and at least one secondary fluorescent agent, emits light.  

 [025] Other embodiments of the disclosure will be apparent to those skilled 

in the art from consideration of the specification and practice of the disclosure herein. 

It is intended that the specification and examples be considered as exemplary only, 

with a true scope and spirit of the disclosure being indicated by the following claims. 
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What is claimed is: 

 

 1. A chemiluminescent and fluorescent marking system, which is in 

powder form, comprising at least one oxalate ester, at least one fluorescer, at least 

one peroxide, at least one catalyst, and at least one secondary fluorescent agent, 

wherein the at least one secondary fluorescent agent absorbs at least some of the 

light generated by the chemiluminescent reaction, and then re-emits light. 

 

 2. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one oxalate ester is chosen from bis(2,4,5-trichloro-6-

carbopentoxyphenyl)oxalate, bis(2,4,5-trichlorophenyl)oxalate, bis(2,4,5-tribromo-6-

carbohexoxyphenyl)oxalate, bis(2,4,5-trichloro-6-carboisopentoxyphenyl) oxalate, 

bis(2,4,5-trichloro-6-carbobenzoxyphenyl) oxalate, bis(2-nitrophenyl)oxalate, bis(2,4-

dinitrophenyl)oxalate, bis(2,6-dichloro-4-nitrophenyl) oxalate, bis(2,4,6-

trichlorophenyl)oxalate, bis(3-trifluoromethyl-4-nitrophenyl)oxalate, bis(2-methyl-4,6-

dinitrophenyl)oxalate, bis(1,2-dimethyl-4,6-dinitrophenyl)oxalate, bis(2,4-

dichlorophenyl)oxalate, bis(2,5-dinitrophenyl)oxalate, bis(2-formyl-4-

nitrophenyl)oxalate, bis(pentachlorophenyl)oxalate, bis(1,2-dihydro-2-oxo-1-

pyridyl)glyoxal, bis(2,4-dinitro-6-methylphenyl)oxalate, bis-N-phthalimidyl oxalate, 

and oxalates represented by formula (I)  

   (I) 

wherein R = CH2A and A is chosen from alkyl chains, alkyl rings, and aromatic rings 

or combinations thereof, such that R is nonlinear and such that R comprises from 4-

15 carbons, and mixtures of any of the foregoing oxalates. 

 

 3. The chemiluminescent and fluorescent marking system of claim 2, 

wherein the oxalates represented by formula (I) are chosen from bis{3,4,6-trichloro-

2-[(2-methylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-
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[(cyclopropylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

methylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2,2-

dimethylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-tri chloro-2-[(4-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3,3-

dimethylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

ethylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(cyclopentylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(4-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(5-

methylhexyloxy)carbonyl]phenyl}oxalate, bis{3,4,6-trichloro-2-

[(cyclohexylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(phenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

phenylethoxy)carbonyl]phenyl} oxalate, bis(3,4,6-trichloro-2-{[(2-

methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3-

methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(4-

methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,3-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,4-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[3,4-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3,5-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,6-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(4-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(2-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(3-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(4-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis{3,4,6-trichloro-2-[(2-

phenylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

phenylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[1-

naphthalenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[2-

naphthalenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2,2-

diphenylethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(9-
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fluorenylmethoxy)carbonyl]phenyl} oxalate, and bis{3,4,6-trichloro-2-[(9-

anthracenylmethoxy)carbonyl]phenyl} oxalate. 

 

 4. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one oxalate ester is microencapsulated. 

 

 5. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one oxalate ester is present in an amount ranging from about 

3% to about 60% by weight, based on the total weight of the powder. 

 

 6. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one fluorescer is chosen from 1-methoxy-9,10-

bis(phenylethynyl)anthracene, perylene, rubrene, 16,17-didecycloxyviolanthrone, 2-

ethyl-9,10-bis(phenylethynyl)anthracene, 2-chloro-9,10-bis(4-

ethoxyphenyl)anthracene, 2-chloro-9,10-bis(4methoxyphenyl)anthracene, 9,10-

bis(phenylethynyl)anthracene, 1-chloro-9,10-bis(phenylethynyl)anthracene, 1,8-

dichloro-9,10-bis(phenylethynyl)anthracene, 1,5-dichloro-9,10-

bis(phenylethynyl)anthracene, 2,3-dichloro-9,10-bis(phenylethynyl)anthracene, 5,12-

bis(phenylethynyl)tetracene, 9,10-diphenylanthracene, 1,6,7,12-tetraphenoxy-N,N'-

bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetraphenoxy-

N,N'bis(2,5-di-t-butylphenyl)-3,4,9,10-perylene dicarboximide, 1,7-di-chloro-6,12-

diphenoxy-N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 

1,6,7,12-tetra(p-bromophenoxy)-N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene 

dicarboximide, 1,6,7,12-tetraphenoxy-N,N'-di-neopentyl-3,4,9,10-perylene 

dicarboximide, 1,6,7,12-tetra(p-t-butylphenoxy)N,N'-dineopentyl-3,4,9,10-perylene 

dicarboximide, 1,6,7,12-tetra(o-chlorophenoxy)-N,N'-bis(2,6-diisopropylphenyl)-

3,4,9,10--perylene dicarboximide, 1,6,7,12-tetra(p-chlorophenoxy)-N,N'-bis(2,6-

diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetra(o-fluorophenoxy)-

N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetra(p-

fluorophenoxy)N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 

1,6,7,12-tetraphenoxy-N,N'-diethyl-3,4,9,10-perylene dicarboximide, 1,7-dibromo-

6,12-diphenoxy-N,N'-bis(2-isopropylphenyl)-3,4,9,10-perylene dicarboximide, 16,17-

dihexyloxyviolanthrone, and 1,4-dimethyl-9,10-bis(phenylethynyl)anthracene. 
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 7. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one fluorescer is present in an amount ranging from about 

0.05% to about 0.9% based on the total weight of the powder. 

 

 8. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one peroxide is chosen from hydrogen peroxide; sodium 

peroxide; sodium perborate; sodium pyrophosphate peroxide; urea peroxide; 

histidine peroxide; t-butyl-hydroperoxide; and peroxybenzoic acid, sodium 

percarbonate, and mixtures thereof. 

 

 9. The chemiluminescent and fluorescent marking system according to 

claim 1, wherein the at least one peroxide is present in an amount ranging from 

about 0.25% to about 20% based on the total weight of the powder. 

 

 10. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one catalyst is chosen from sodium salicylate, sodium-5-

fluorosalicylate, sodium-5-chlorosalicylate, sodium-5-bromosalicylate, sodium 

trifluoroacetate, potassium salicylate, potassium pentachlorophenolate, lithium 

salicylate, lithium-3-chlorosalicylate, lithium-5-chlorosalicylate, lithium-3,5-

dichlorosalicylate, lithium-3,5,6-trichlorosalicylate, lithium-2-chlorobenzoate, lithium-

5-t-butylsalicylate, lithium trifluoroacetate, rubidium acetate, tetrabutylammonium 

salicylate, tetrabutylammonium tetrafluoborate, tetraethylammonium benzoate, 

tetrabutylammonium benzoate, tetrabutylammonium hexafluorophosphate, 

tetraethylammonium perchlorate, tetrabutylammonium perchlorate, 

tetraoctylammonium perchlorate, tetrabutylammonium-2,3,5-trichlorobenzoate, 

tetramethylammonium trifluoroacetate, magnesium salicylate, magnesium-5-t-butyl-

salicylate, magnesium-3-chlorosalicylate, magnesium-3,5-dichloro-salicylate, and 

magnesium-3,5,6-trichlorosalicylate. 

 

 11. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one secondary fluorescent agent is chosen from UV fluorescent 

powders and phosphors. 

 

 12. The chemiluminescent and fluorescent marking system of claim 1, 

wherein the at least one secondary fluorescent agent is present in an amount 

ranging from about 1 % to about 55 % based on the total weight of the powder. 
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 13. The chemiluminescent and fluorescent marking system of claim 1, 

further comprising at least one solid substrate. 

 

 14. The chemiluminescent and fluorescent marking system of claim 13, 

wherein the at least one solid substrate is chosen from potato starch, arrowroot, rice 

starch, wheat starch, and combinations or mixtures thereof. 

 

 15. The chemiluminescent and fluorescent marking system of claim 13, 

wherein the at least one solid substrate is present in an amount ranging from about 

10 % to about 60 % based on the total weight of the powder.  

 

 16.  A chemiluminescent and fluorescent marking system, which is in 

powder form, comprising at least one oxalate ester, at least one fluorescer, at least 

one peroxide, at least one catalyst, at least one secondary fluorescent agent, and at 

least one solid substrate, said solid substrate chosen from potato starch, arrowroot, 

rice starch, wheat starch, and combinations or mixtures thereof. 

 

 17. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one oxalate ester is chosen from bis(2,4,5-trichloro-6-

carbopentoxyphenyl) oxalate, bis(2,4,5-trichlorophenyl) oxalate, bis(2,4,5-tribromo-6-

carbobenzoxyphenyl) oxalate, bis(2,4,5-trichloro-6-carboisopentoxyphenyl) oxalate, 

bis(2,4,5-trichloro-6-carbobenzoxyphenyl) oxalate, bis(2-nitrophenyl) oxalate, 

bis(2,4-dinitrophenyl) oxalate, bis(2,6-dichloro-4-nitrophenyl) oxalate, bis(2,4,6-

trichlorophenyl) oxalate, bis(3-trifluoromethyl-4-nitrophenyl) oxalate, bis(2-methyl-

4,6-dinitrophenyl) oxalate, bis(1,2-dimethyl-4,6-dinitrophenyl) oxalate, bis(2,4-

dichlorophenyl) oxalate, bis(2,5-dinitrophenyl) oxalate, bis(2-formyl-4-nitrophenyl) 

oxalate, bis(pentachlorophenyl) oxalate, bis(1,2-dihydro-2-oxo-1-pyridyl)glyoxal, 

bis(2,4-dinitro-6-methylphenyl) oxalate, bis-N-phthalimidyl oxalate, and oxalates 

represented by formula (I) 
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    (I) 

wherein R = CH2A and A is chosen from alkyl chains, alkyl rings, and aromatic rings 

or combinations thereof, such that R is nonlinear and such that R comprises from 4-

15 carbons, and mixtures of any of the foregoing oxalates. 

 

 18. The chemiluminescent and fluorescent marking system of claim 17, 

wherein the oxalates represented by formula (1) are chosen from bis{3,4,6-trichloro-

2-[(2-methylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(cyclopropylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

methylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2,2-

dimethylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-tri chloro-2-[(4-

methylpentyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3,3-

dimethylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

ethylbutoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(cyclopentylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-methyl 

hexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(4-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(5-

methylhexyloxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(cyclohexylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-

[(phenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2-

phenylethoxy)carbonyl]phenyl} oxalate, bis(3,4,6-trichloro-2-{[(2-

methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3-

methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(4-
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methylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,3-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,4-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[3,4-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3,5-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2,6-

dimethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(2-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(3-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[(4-

ethylphenyl)methoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(2-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(3-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis(3,4,6-trichloro-2-{[2-(4-

methylphenyl)ethoxy]carbonyl}phenyl) oxalate, bis{3,4,6-trichloro-2-[(2-

phenylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(3-

phenylpropoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[1-

naphthalenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[2-

naphthalenylmethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(2,2-

diphenylethoxy)carbonyl]phenyl} oxalate, bis{3,4,6-trichloro-2-[(9-

fluorenylmethoxy)carbonyl]phenyl} oxalate, and bis{3,4,6-trichloro-2-[(9-

anthracenylmethoxy)carbonyl]phenyl} oxalate. 

 

 19. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one oxalate ester is microencapsulated. 

 

 20. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one oxalate ester is present in an amount ranging from about 

3% to about 60% by weight, based on the total weight of the powder. 

 

 21. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one fluorescer is chosen from 1-methoxy-9,10-

bis(phenylethynyl)anthracene, perylene, rubrene, 16,17-didecycloxyviolanthrone, 2-

ethyl-9,10-bis(phenylethynyl)anthracene, 2-chloro-9,10-bis(4-

ethoxyphenyl)anthracene, 2-chloro-9,10-bis(4methoxyphenyl)anthracene, 9,10-

bis(phenylethynyl)anthracene, 1-chloro-9,10-bis(phenylethynyl)anthracene, 1,8-

dichloro-9,10-bis(phenylethynyl)anthracene, 1,5-dichloro-9,10-

bis(phenylethynyl)anthracene, 2,3-dichloro-9,10-bis(phenylethynyl)anthracene, 5,12-

bis(phenylethynyl)tetracene, 9,10-diphenylanthracene, 1,6,7,12-tetraphenoxy-N,N'-
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bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetraphenoxy-

N,N'-bis(2,5-di-t-butylphenyl)-3,4,9,10-perylene dicarboximide, 1,7-di-chloro-6,12-

diphenoxy-N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 

1,6,7,12-tetra(p-bromophenoxy)-N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene 

dicarboximide, 1,6,7,12-tetraphenoxy-N,N'-di-neopentyl-3,4,9,10-perylene 

dicarboximide, 1 ,6,7,12-tetra(p-t-butylphenoxy)N,N'-dineopentyl-3,4,9,10-perylene 

dicarboximide, 1,6,7,12-tetra(o-chlorophenoxy)-N,N'-bis(2,6-diisopropylphenyl)-

3,4,9,10-perylene dicarboximide, 1,6,7,12-tetra(p-chlorophenoxy)-N,N'-bis(2,6-

diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetra(o-fluorophenoxy)-

N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1,6,7,12-tetra(p-

fluorophenoxy)N,N'-bis(2,6-diisopropylphenyl)-3,4,9,10-perylene dicarboximide, 1 

,6,7,12-tetraphenoxy-N,N'-diethyl-3,4,9,10-perylene dicarboximide, 1 ,7-dibromo-

6,12-diphenoxy-N,N'-bis(2-isopropylphenyl)-3,4,9,10-perylene dicarboximide, 16,17-

dihexyloxyviolanthrone, and 1,4-dimethyl-9,10-bis(phenylethynyl)anthracene. 

 

 22. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one fluorescer is present in an amount ranging from about 

0.05% to about 0.9% based on the total weight of the powder. 

 

 23. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one peroxide is chosen from hydrogen peroxide; sodium 

peroxide; sodium perborate; sodium pyrophosphate peroxide; urea peroxide; 

histidine peroxide; t-butyl-hydroperoxide; and peroxybenzoic acid, sodium 

percarbonate, and mixtures thereof. 

 

 24. The chemiluminescent and fluorescent marking system according to 

claim 16, wherein the at least one peroxide is present in an amount ranging from 

about 0.25% to about 20% based on the total weight of the powder. 

 

 25. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one catalyst is chosen from sodium salicylate, sodium-5-

fluorosalicylate, sodium-5-chlorosalicylate, sodium-5-bromosalicylate, sodium 

trifluoroacetate, potassium salicylate, potassium pentachlorophenolate, lithium 

salicylate, lithium-3-chlorosalicylate, lithium-5-chlorosalicylate, lithium-3,5-

dichlorosalicylate, lithium-3,5,6-trichlorosalicylate, lithium-2-chlorobenzoate, lithium-

5-t-butylsalicylate, lithium trifluoroacetate, rubidium acetate, tetrabutylammonium 
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salicylate, tetrabutylammonium tetrafluoborate, tetraethylammonium benzoate, 

tetrabutylammonium benzoate, tetrabutylammonium hexafluorophosphate, 

tetraethylammonium perchlorate, tetrabutylammonium perchlorate, 

tetraoctylammonium perchlorate, tetrabutylammonium-2,3,5-trichlorobenzoate, 

tetramethylammonium trifluoroacetate, magnesium salicylate, magnesium-5-t-butyl-

salicylate, magnesium-3-chlorosalicylate, magnesium-3,5-dichlorosalicylate, and 

magnesium-3,5,6-trichlorosalicylate. 

 

 26. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one secondary fluorescent agent is chosen from UV fluorescent 

powders and phosphors. 

 

 27. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one secondary fluorescent agent absorbs at least some of the 

light generated by the chemiluminescent reaction, and then re-emits light. 

 

 28. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one secondary fluorescent agent makes only a visible color 

appearance. 

 

 29. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one secondary fluorescent agent is produced from dyes chosen 

from Brown HT, Quinoline Yellow, Indigo Carmine, Brilliant Blue FCF, Ponceau 4R, 

Sunset Yellow, Fast Green FCF, and Allura Red AC. 

 

 30. The chemiluminescent and fluorescent marking system of claim 16, 

wherein the at least one secondary fluorescent agent is present in an amount 

ranging from about 1% to about 55% based on the total weight of the powder. 

 

 31. The chemiluminescent and fluorescent marking system of claim 13, 

wherein the at least one solid substrate is present in an amount ranging from about 

10% to about 60% based on the total weight of the powder. 
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