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DMcrlptlon 

1.._) BACKGROUNQ OE THE INVENTION 

5 · · The production of chemUuminescent light by the reaction of a catalyzed hydrogen peroxide solution 
with a fluorescer solution Is WJH known in the art. Blue. green and yellow chemiluminescent light has J:>een 
produced depenclng upon the partieular fluorescer employed in the fluorescer solution. Examples of 
these prior art chemllurninesoant light-systems can be found In one or more of the following U.S. patents; 
Nos. 3749679; 3391068: 33910b"'9; 3974368; 3557233; 3597362; 3775336; 3888786. 

10 One of the problems attendant the blue chernllµminascent light devices· or systems of the prior art is 
that the light output Is not as high as one would j>refar. Furthermore. shade of the blue color emitted is 
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not as satisfactoly as consumers desire. · 
Accordingly, if a .blue chemiluminescent system could be developed which exhibits a high light output 

upon activation and which exhibits a more pure blue color a long felt need would be satisfied. 

SUMMARY OE THE INVENTION 

Blue chemlluminesc:ent compositions have now been developed which, when activated In the praaenca 
of hydrogen peroxide and a solvent exhibit. a pure blue color of high llght OU1pUt. Additionally. In the 
presence of a perytane dye, the compositions exhibit a white light which Is whiter than exhibited of previ-
ous white light systems. . 

The present Invention .is directed to compositions which are .Intended to be reacted or activated by hy­
drogen peroxide in the presence of an organic solvent which composition comprises a substituted carbal­
hoxyphenyl oxalate and 9, 1 O-bls(4-methoxyphenyl2-chloroanthracene, each in sufficent quantity to re-
sult in visible chemluminescent light. · 

The ability of the compositions of this present invention to exhibit a purer blue color than pravious sys­
tems and at a higher light output Is atlributable to the fluorescer, i.e. the 9.1o-tis(4-methoxyphenyl)-2-
chloroanthracene. lhia ftuorescer is a known compound, however, It has never been used In conjunc­
tion wilh chemiluminescent oxalates. actlvatOrs and solvents etc.. to provide blue chernHumlnescent light. 
blue being a color which *8 diflicult to achieve In chemiluminescent systems In both pure color and high in-
tensity of light. . 

Two component chermlurninescent, lquld phase systems are well known in 1he art, see U.S. 4313843. 
Blue systama in the past have utilized 9, 1C).diphenyl anttvacene as the fluorescer. ~ such as ;;:7 
1hose ~ In U.S. Patent Nos. 3749679 and 3816316, may be used herein with bls(2,4.5-trichloro-6-/ 
carbopentoxyphenyl) oxalate being preferred. The oxalate and the 9, 1().bis(4-methoxyphenyl-chlor­
anthracene are each used In sufficient quantity to result In visible chemiluminescent light. It is prafarred 
to utilize the oxalate and c:tdaroanthraca In a molar ratio in the composition of from about 20-40 to 1, re­
specdvaly, preferably from about 2tr35 to 1. 

The 9,1o-tis(4-rnelhoxyphei12-chloroanlhraca is employed In the composition of the present In­
vention in the range of from 0.005 to 0.0150 mole per lter of oxalate solution (i.e. the solvent solution of 
the oxalate and chloroanthracen). preferably from 0.002 to 0.008 same basis. 

Useful catalysls Include those dlsdoaed in U.S. Palant No. 3775336, In the concentrations clsclosed 
therein. A preferred catalyst is sodium sallcylate. · 

The organic solvents useful herein Include those known In the art and disclosed In the above-refer­
enced U.S. patents. Pleferred are esters. aromatic hydrocarbons and chlorinated hydrocarbons. Most 
preferr8d are dialkyl phthalates wherein the alkyl group contains 1-12 carbon atoms, Inclusive. Dlbutyl 
phthalata is exemplary. . 

As mentioned above, the compositions of the present invention also possess the ability to exhibit white 
light in the presence of a perylane dye. The soluble perylane dye when added to the chemUuminescant 
composition containing the 9,10-bis(4-methoXyphenyt)-2-chloroanthracene results in a white light Instead 
of a blue light. the white light being a whiter white than previously obtained using other blue fluorescars. 
The amount of soluble perylene dye employed in the compositions of the present Invention can range be­
tween 0.5 X 1o-a to 7.0 X 10-s, be weight. based on the total weight of the oxalate solution. preferably 2.0 
X 10-s to 5.0 X 10-3%. 

Any perylana dye which is soluble In the solvent solution used to produce· the composition of the 
present invention may be used therein. Suitable perylene dyes include N,N' -bis(2,5-dl-t-butylphenyl)-
3,4,9.10-perylenedicarboxirnide. This red fluorescent dYe has the structural formula: 
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wherein each R is at-butyl radical. , • · 
The novel compositions of the present . invention are . preferaj:>ly prepared by merely blending the 

oxalate and the 9, 1 (H)is(4-methoxyphenyl)-2-chloroanthracene in suitable quantities in the solvent of · 
choice. Blue chemiluminescence is then achieved when the oxalate-fluorescer composition is mixed with a 
suitable activator composition containing hydrogen peroxides 88 is known in the art. 

The novel compositions of the present invention containing the perylene dye may be prepared by any 
of three different method&. First a concentrate of the perylene dye In the fluorescer-oxalate system 
may be made 8nd an aliquot of this solution added to the fluorescer-oxalate solution to obtain the desired 
mole ratio of perylene dye to fluorescer. Second, the required amount of perylene dye may be cissolved 
in the fluorescer-oxalate to obtain ab initio the desired ratio of perylene dye to fluorescer. Third, the re­
quired amount of perytene dye may be dissolved in the solvent and the final composition made by adding 
fluorescer and oxalate 88 required. 

ChemUuminascence devices can be easily prepared utilizing known device components by adding the 
compositions of the present invention to e.g. a polyethylene tube. A sealed vial containing the solvent 
solution of catalyst and hydrogen peroxide is then placed in the oxalate solution In the tube which Is then 
sealed. Chemiluminescence occurs when the tube is bent. the vial Is broken and the mixture is shaken, by 
activation of the Instant composition by the catalyst solution. · 

As explained above. the compositions of the present Invention enable the production of n~ 
blue or white chemllumlnescant light of high Intensity and truer color. 

The compositions of the present invention are useful where white fight Is required or desired, such 88 
dark areas to read road maps, signs and directions. where no electrical power exists or where white or 
blue light is used. i.e •• for aesthetic effects, such as- In novelty devices and d"isplays. They are useful 
under water. as fishing lures, signals. and in scuba diving and the Ilka. 

The following examples are set forth for purposes of Dlustration only and are not to be construed as 
limitations on the present invention except as set forth In the appended claims. All parts and percentages 
are by weight unless otherwise specified. 

EXAMPLE 1 

A) To a suitable vessel are added 91.274 parts of dibutyl phthalate which Is heated to 150-C and 
purged with nitrogen gas. 8.6 Parts of bls(2,4,S.trichforo.&carbopentanyl) oxalate are then add­
ed, with stirring. until the oxalate Is dissolved. To the resultant solution Is then added 0.165 par:t of 9,10-
bis(4-methoxyphenyl)-2-chloroanthracene. The resultant solution Is called Solution A. · 

B) To a second vessel are added 81.45 parts of dimethylphthala and 13.32 parts of t-butyl alcohol. 
To this mbdure are added 5.23 parts of 90% hydrogen peroxide and 0.0091 part of sodium sallcylata. The 
resultant solution Is called Solution B. 

To three parts by volume of Solution A is added 1 part by volume of Solution B. Th- result is the gener­
ation of a blue chemiluminescent light. 

EXAMPLE 2 lcomparativel 

The procedure of Example 1 is again followed except that the 9, 1 o-bls (4-methoxyphenyl)-2-chloroan-
1hracene is replaced ty/ an equivalent amount of 9,1().diphanylanthracene. Again a blue chemilumines­
cent fight is obtained upon mixing the resultant solution with Solution B. 

The amount of light output (LO~) for the systems prodllC&d In Examples 1 and 2 is measured in a luml­
nometer over a period of 8 hours. The results are 88 follows in Table I. 
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TABLE I 
Total LOP-Lunens per liter 

5 Exam; le l I 28,790 
Ex81Qle 2 2.5,334 

. . 
10 It can therefore be seen that the use of the composition of 1he present Invention results in 13.6% high-

er llght output over the same period of time aa compared to 1he systems of the prior art. 

EXANPLE3 

15 The procedure of Example 1 is again followed·except that 0.003% of N,N'-bis(2,54-tert butylphenyl)-. 
3,4,9, 1 ().perylene dicarboximlde Is fncorporat8d into Solution A. Upon mixing the resultant solution with 
Solution B, white light results. said white light being of a whltar color than when the fluorescer Is 9,10-
diphenylanthracene. · 
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Substitution of the following oxalales, for that of Solution A In Example 1, again results in a blue chemi­
luminescent light of high intanslty: 4) bls(&camoxy-2.4.S- trlchlorophenyl; 5) bls(4-carb­
oxy,2,6,-dichlorophenyl) oxalate: and 6) bis(2,3-dlcarboxy-4,5,6-~lorophenyl) oxalate. 

EXAMPLE? 

the procedure of Example 1 Is again followed except that the catalyst of Solution B is rubidium acetate. 
Similar results are achieved. 

Claims 

1. A composition adapted to be reacted with hydrogen peroxide to provide chemltumlnescent IJght, said 
composition containing the lngreclents 1) an oxalate compound and 2) 9, 1 o-bls(4-methoxyphenyl)-2-c:hlo­
roanlhracene, the amounts of said lngradienls being such as to provide visible light. 

2. A composition according to Claim 1, lncluclng In adcltion tharata, an activator. 
3. A composition according to Claim 1 comprising. Ii\ adcltion thereto, a solvent for said oxalate and 

said chloroanthracene. . 
4. A compOsJtion acconlng to Claim 1 wherein said oxalate Is bls(2,4,S-lrid1tJoftl..&-<:albopantmMJhe-

nyl) oxafate. · 
5. A composition according to Claim 3 wherain said solvent Is dibutyl phlhalate. 
6. A composition according to Claim 2 wherein said actlvalar Is saclum salicylale. 
7. A composition accocdng to Claim 2 wherein said acdvalor Is a dime1hyl phthalate.t~ alcohol so­

lution of sodium sallcylate. 
8. A composition according to Claim 1 inc:ludlng, In adcltlon thereto, an activator and a solvent for said 

oxalate and said chloranthracene. · 
9. A composition aocording to Claim 1 wherein the molar ratio of oxalate to chloroanthracene ranges 

from 20...co to 1, respectively. . 
10~ A composition according to Claim 3 wherein the concentration of chloroanthracene in the composi-

tion ranges ffOm 0.005 to 0.0150 mole per liter of oxalate solution. . 
11. A composition according to Claim 1 containing, in addition thereto, a soluble perylene dye. 
12. A composition according to Claim 11 wherein said perylene dye Is N,N'-bis(2,5-dl-t-butylphenyl)-

3,4,9,1 ()-perylenedicaximlde •. 
13. A method for producing a bllie chemiluminescent right which comi>rtses adcing to the composition of 

Claim 1 a solution of hydrogen peroxide and a basic catalyst. · 

Palenl8l'8prOch 

1. Zusammensetzung, angepaBt, um bel Umsetzung mit Wassendoffperoxl Chemilumii1eazenz-Licht 
zu erzaugen, wobei die Zusamrnensetzun de BestandteUe 1) eine IUbstflulerte Carbalkoxyphenyxala­
te-Verbindung und 2) 9, 10-818(4-methoxyphenyf~racen enthltt. wabei" die Mangen der ge-
nanntan Bestandteile derart aind. da8 sichtbara8·Ucht erzeugt wJrd. . . . . 

2. Zusammensetzung geml8Anspruch1, umtas11nd znsltzllch elnen Aktlvator. 
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TABLE I 
Total LOP-Lunens er liter 

5 28 790 
25 334 

1 o It can therefore be seen that the use of the composition of 1he present lnverrtion results in 13.6% high-
er light OU1PUt over the sarr.e period ·ot time as compared to the systems of the prior art. 

EXAMPLE3 

15 The procedure of Example 1 is again followed except that 0.003% of N,N' -bis(2,5-di-tert butylphenyl}-
3,4,9, 1 ().peryfene dicarboxlmlde Is Incorporated Into Solution A. Upon mixing the resultant solution with 
Solution B, white light results, said white light being of a whiter color 1han when 1he fluorescer Is 9, 10-
diphenytanthracene. 
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EXAMPLES 4-6 

Substitution of the fol1owing oxalates, for that of Solution A In Example 1, again results in a blue chemi­
luminescent light of high intensity: 4) bis(6-carboxy-2.4,5- trichlorophenyl: 5) bls(4-carb­
oxy,2,6,-dichlorophenyt) oxalate; and 6) bis(2,3-d'icatboxy-4,5,6-trichforophenyl) oxalate. 

EXAMPLEZ 

The .procedure of Example 1 is again fellowed except that the catalyst of Solution B is rubidium acetate. 
Similar results are achieved. 

Ctalma 

1. A composition adapted to be reacted with hydrogen peroxide tD provide chemiluminescent light, said 
c:omposition containing the Ingredients 1) an oxalate compound and 2) 9, 1 o-bis(4-methoxyphenyl)-2-chlo­
roanthracene, the amounts of said ingrecfients being such as to provide visible ltght. 

2. A composition according to Claim 1, Inducing in adcition thereto, an activator. 
3. A ccmJ>OS!tion according to Claim 1 comprising, in addtion thereto, a solvent fer said oxalate 8"d 

said chloroanthracene. 
4. A composition according to Claim 1 wherein said oxalate is bis(2,4,S.trtc:hJoro.6..carbope 

nyf} oxalate. 
5. A composition ac:ccrding to Claim 3 wherein said solvent is dibutyt phthalate. 
6. A composition according to Claim 2 wherein said acliva1or is soclum salicylate. 
7. A composition according to Ctaim 2 wherein said activalor is a cfunethyt ~-butyl alcohol so­

lution of sodium saJicylate. 
8. A composition according to Ctaim 1 including~ in addition thereto, an activator and a solvent for said 

oxalate and said chloranthracene. 
9. A composition according to Ctaim 1 wherein the molar ratio of oxalate to chloroanthracene ranges 

from 20-40 to 1, respectively. 
1 O. A composition according to Claim 3 wherein the concentration of chloroanthracene in the composi· 

lion ranges from 0.005 to 0.0150 mole per liter of oxalate solution. 
11. A composition according to Claim 1 containing, in addition thereto, a soluble perytene dye. 
12. A composition according to Claim 11 wherein said peryfene dye is N,N' -bis(2,5-di-t-butylphenyt)-

3,4,9, 1 Q-perytenedicarboximide. 
13. A method for producing a blt.ie chemiluminescent light which comprises adding to the composition of 

Claim 1 a solution of hydrogen peroxide and a basic catalyst. 

1. Zusammensetzung, angepaet, um bei Umsetzung mit Wasserstoffperoxjd Chemilumineszenz-Licht 
zu erzeugen, wobei die Zusamrnensetzung die Bes1andteile 1) eine substituierte Catbalkoxyphenyloxala­
te-Vetbindung uncl 2) 9,10-Bis(4-methoxyphenyt)-2-d'IJoranthracen enthAJt. wcbei die Mengen der ge-
nannten Bestandteile derart sind. daB sichtbates Uc:ht erzeugt wird. · 

85 2. Zusammensetzung gemAS Anspruch 1, umfassend zusltzllch einen AktiYator. 
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3. Zusammensetzung gemAB Anspruch 1, umfassend zu~ich ein L.Gsungsmlttel fOr das genannte 
Oxalat und das genannte Chloranthracen. v 4. · Zusammensatzung gemAB Arispruch 1, wobei das- Oxalat Bis(2,4;5-trichlorcarbopentoxyphenyl)-
oxalat ist. . 

s 5. Zusammensetzung gemAB Anspruch 3, wobei das l.Osungsmittel Dibutylphthalat ist. 
6. Zusammensetzung gemAB Anspruch 2, wobel der Ak1ivator Natriumsallcylat 1st. 
7. Zusammensatzung gemAB Anspruch 2, wobei der Aktlva1or elne Dlmethylphthalatlt-Butylalkohol- · L.Osung von N8triumsalicylat 1st. . · · 
8. Zusammensetzung gemAB Ansprucil 2, urnfassend zusitzlich einen Aktivator und ein l.Osungsmittel 

10 tor das Oxalat und das Chloranthracen. 
9. Zusammensetzung gemAB Anspruch 1, wobei das. Molverhlltnis von Oxalat zu Chloranthracen Im 

Bereich von 20 bis 40 zu 1 liegt. · . 
1 O. Zusammensetzung gemAB Anspruch 3, wobei die Konzentration des Chloranthracens in der Zusam­

mensetzung im Bereich von 0,005 bis 0,0150 Mollliter0xalat-L6sung betrlgt. 1s 11. Zusammensetzung gemAB Anspruch 1, enthaltend zusltzllch einen IOslichen Perylen-Farbstoff. 
12. Zusammensetzung gemAB Anspruch 11, wobei der Perylen-Farbstoff N,N'-Bis(2,5-di-t-butyl­

phenyl)-3,4,9,1 O-perylencficarboximid ist. 

25 

30 

35 

40 

50 

55 

60 

. 85 

13. Methode zur Erzeugung eines blauen Chemilumineszenz-Uchts, wobel man der Zusammensetzung gemlB Anspruch 1 eine L.Gsung von Wasserstoffperoxid und elnen baslschen Katalysator zusetzt. 

Revendlcatlona 

1. Composition desti"'8 A r'8gir avee du peroxyde d'hydrogMMt pour produlre une lurniire chirnlluml­nesc:ente, ladlte composition contanant lea lngnklen18 sulvants: 1) un oxalate de cart>alcoxypl1' substituit et 2) du 9, 10-bls(4-m6thoxyph6nyl)-2-chloro-anlhndne, las quantitn desdl1s lngr6dients 6tant convenables pour produire une lumi6re visible. 
2. Composition salon la revendication 1, comprenant de plus un activateur. 
3. Composition salon la revendcation 1, cori'tprenant de plus un solvant dud"rt oxalate et dudit chloro­

anthradtne. 
4. Composition salon la revendication 1, dans laquelle ledit oxataut est !'oxalate de bis(2,4,5-lrichloro-

6-carbopentaxyph6nyle). 
5. Composition salon la revendfcation 3, dans laquelle ledit solvant est le phtalate de dibutyle. 
6. Composition salon la revencication 2, dans laquelle ledit activateur est le salicylate de sodium. 
7. Composition salon la revendlcation 2, dans laquelle ledit activateur est une solution de salicylate de 

sodium dans cl.I phtalate de dirMthyle/alcool tert.-butylique. 
8. Composition salon la revendication 1, comprenant de plus un activateur et un solvarrt dudit oxalate et ~it chloro-anthracene. 
9. Composition salon la revendicalion 1, dans laquelle le rapport molaire de !'oxalate au chloro-anthra-cene est de 20-40 A 1, respecdvement. · . . 
1 O. Composition salon la revendication 3, dans laquelle la C011C811bation du chloro-anthradtne dans la 

composition est de 0,005 A 0,0150 mole par litre de solution d'oxalate. 
11. Composition salon la revendication 1, contenant de plus un colorant soluble du p6ryl~e. 
12. Composition salon la revendication 11, dans laquelle ledlt colorant du p6ryltne est le N,N'-bis(2,5-di-t-butylph6nyl)-3,4,9,1 O-p6ryk\NHficarboxlmlde. 
13. Proc8de de production d'une lumiire chimiluminescente bleue, qui consiste l ajouter l la composi­

tion de la revendlcalion 1 une solution de peroxyde d'hydrogine et un catalyseur basique. 
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