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Conpany) , TheresyiEpatEad aR harisian erBxaBrig:? #s) repRectiygbfed to a cuvette
cow¥aining a mxture of O. Q%%,egram of the preduct of gExanple 1, and 0.0929
4 0 496 749 gram of
-[oxal yl bi s[(trifluoromektmwdisul fonyl )i ni 88§ et hysaene] bi s[ 4- net hyl nor phol
| n| um trifluoro- nethanesul fonate], hereafter referred to as METQ The
materials are mnixed thoroub‘HTSFaa‘i‘““érrbl ent tenperatur&2to provide a reaction
m xturegconcentration of OpQldt bnuih@el 0ducts Af Example 1, and an initial
concentration of 0.0404M f or—t-he MEIQ—The—Ai-ssi-on—-Atensi ty is then
neasured at the wavel ength of 5 maxi num em ssion by neans of a
spect r or adi oR@minationefitheheredspsully ?'PPY"%Y“S'{‘Be PRResitAISERATBIRY A U RGBT LOriGRM N r ¢
[ Appl i ., SPHRAPL '§é‘9ht°ﬁc"vz@6°(‘i'§%‘r)r'f modified with a Jarrell-Ash Mdel
82-410 gr ati ng nonochromat or and an R%,%;QM photonultiplier with a
gal | i um ar semiedRocptioé GFERATDEEs tjlewaitieeleaidethBMdpt wiat 112283 gram oten@oiohic srgfactiaw
data are riEROISOLYOTga% ArhericamCrangrriiCompaniphie kihstiusd 50 Abet PREFREROLB N Fener The
Spectr al r’é%‘b%?@%"ﬁdsa’%%‘f"w BO#'®% by calibration against a.standard tungsten
| anp. ABsolute light intensities 10 are obtained by deriving calibration
constants based on the accepkeeshfl uorescence quanturszyi el d (0.55) for
quinine sulfate, as reported by Ml huish (N. Z. Sci. Tech., B, 37, 142
€ 955) ]R,s in 0.1N [ERR], andighifapasityj oxal ate act i norret3?y [Hatchard et al.
Proc. Soc. London, Ser 956) 1 of the iting light. The
Ilght capacity (the Ilght gﬁ\':rc?ﬂ%lfag’anﬁ%glén hours per I?'rgér-ir of emtting
solution) is related to the chemi | uni nescence br i ghtness and i fetl rre as
described in_U S. Patent 3,816, 326. 15ExampleGhemi | um nescence perce
auant vy L2 et S e T
Toni t or | nERE" UATAL e Ve By GAE P Pauits é’-’érb@lgaanh
intensity @iov.ea t| me | nterval | n el nster ns per second fromth e

chem | um nescence spectrum Chem | um nescence spectra are then corrected
for int®nsity decay. The togtat—area umder the decay rve is cal cul ated by
using a conbi nation of a Si“ﬁ’ﬁé'ﬁ'?‘f s rule integration %ﬁd an exponenti al
extrapolation to infinite tigiecasitdescri bed by Robertgasand 20 Hirt. Data
are processed by a Digital Equipnent Corp. PDP-11/40 conputer. A conparison
determ eation is al so carriPedersQuantymmYielde manner desciibed above, with the
surfactant. The results obtamed are shown bel ow under Exanples 2 and 3,
respectively. Exanple : Exanéées6—7 3 25 Max (nm

585 580 thé g*bt:eo@%p&cﬂxﬁrﬁple 2 is followed exd&ept that 0.2615 gfarm? of3ddirfactant is utilized and the
Per cent GQJﬁiﬂmums¥Hdﬂddo a cuvett@conthining trisodium3-Hydewy-h aBipwrnayisulfdnete 4HeP9d grams aridt s
shows that the conposition containing the surfactant is significantly
superior in light capacity and quantum yi el d. 35 Exanple 4 The procedure of
Exanple 2 is followed in every detail except that 0.2253 gram of an anionic
surfactant [ERR] OT-75% Anerican Cyanam d Conpany) is substituted for the
[ERR] NI Conc. The results obtained are shown bel ow.




40 Max- (nm)° ’ ot 570 Light Capacity :
32 45 Percent Quantum Yield 3.52 Exanple 5 50 The 16
procedure of Exarrpl e 2 |s foll onwed@ ngsveny detail except that 0.1 gram(!

a cationi J_r]; nt pcrioglgec | trimet @4%% [&%R OI‘”I de ubs{%ut ed
for the bt fo, U iR Et%g pic iR
initial CéIHBQGﬂHiEd! adtiviiRot th@su&S&étMﬁh@restr&Q;btﬁE are t"sdep arprae aAd B
shown belrespecty8y.Max (nm) .585 Light CapaC|ty

9.4 60° Per cent QJantum Yi el d 1.12
Exanpl es 6-7 The procedur EBP'eExanpl e 2 i s ol | oved ‘except that 0.2615 gram
of surfactant is utilizedpgRghyhe 65 sol utdgn is saglded to a cuvette

cont ai ni ng trisodi um 8- hydroxy-1, 3,6-pyrenetrisul fonate (0. 0093 gram) and 5
0; 09679749 [ERR] ((O. 0906Lghta@a)>ad.ltm provi-de &2¢once®mtxati on of 0.0068M for
the trisodium 8-hydroxy- etrisulfonate, and an initial '
concentration of 0.0394M }8?‘%"[‘95 % eldp o4t i soh®Lt er i nation i's al so
carried out without the surfactant. The results obtained are shown bel ow
under B anpiresabbverashitd showabgetal compbsition caraaifih@the surfactant has-a quantumbyield and light - 7
Max ( nm) capacity more than doutl@ that of a sinf@0colrposition without the surfactant. Li ght o
Capacity _ "0.24 0.12 Pe tumYield 0. 024 0. 0097
15 The aRQue basilds & roth ?%&«ﬁgi ?E defl % £Q0F @e'c@ i ?%17% HnRGt ant
has a gglans bmg?t efss arﬁﬂdql]% aéanf%@ﬂd}lnMﬁg tﬁi@d&h‘ : ﬁpg’dvmeﬁa
conposi t i ncensration bt 0. mIVEfosthe p@dibca ot Exampianphdan BRléﬁOMM&N{UQQﬂM%U&\e METQf

hydr ogen Theresuitsrbtained grerghavyn indablgled to a cuvette containing 0.0178 gram of
20 Yhe product of Exanple 1, 0.10 gran‘l]A%[E TQ and 0.022 gram of the
surfactant under test, to provide a concentration of 0.01Mfor the product
of Exanple 1 and an initial concentration of 0.0404 for the NET(erdhe

resul ts oBtampleed ar e SUnestanti n Tabl e ITypeTABLIEIaIx it® Peiglndlapactix anflagtum Yield
Sur f act art ﬁ_TgTIL C,apat,lta\{3 QT Yietd 8

[ERR  Corft. DECERESOL® Nﬁ%‘ﬁ‘f’onl VB n&”g:g%

.76 30 9
Tergitol NP-gb Tergitol NP—4. - noni On'nGmomq 57875 3838 4.40 4.40
10 Tergitol NP-6 noni oni c 575 36
4. 05 35 01 TerbiteigiR—e NP- 10 " nonionic 5tfoni oni c 36 575 405 36
4. 05 ol. noni oni 575"
3.70 Aﬁ a1lI gl‘—f?“ﬁ:ﬂ)m nonionic)i oni 8%’ 57% 4@%
3.17 40 14 42 DOI‘M ¥ NP-A . nonionic ani @y C 32585 - .370 27
2.99 15 Sodi um dodecyl sul fat e ani oni c 575 14

1.59 45 ThelabdViealEBd@ t s il | ustrat e2nidnie supebi®r perf oiPmance of Bhe

noni onfc surfa t Exanpl es 16-17_An. Ladqueo sol uti of hydrogg,
per oxi de (2% rcﬁ; “? rs“sNadded to a cuvefote cont g%nl ng O. 85%78 gram og %0 t he

product of E(arﬂﬂdﬁmldod&yﬁaat@ram of dnkdnig] Sur kzct ant Ni14Conc., andsd). 0982

nam of 22—exeatyt

b T
bls[[(f5r|fluororrethIsulfonl)lmn et hyl ene] ] bi s yridini um
trifl uor omet RAPRS¥L P YR AME at!'hféupﬁf"ﬂj H%R'l"én‘i?c?}t éﬁ‘f’{’ Sﬁfﬁ‘ﬁbé‘?m 01 Mfor the
product of Exanple 1, and an initi agxafiesedlszati on of 0.0394M for the

react ant. AaApanyeeus sdmionl ef fytisheraieraxitiei(58 tlshbie adde to £ clivette containing W0 118geam of
sur f acflanthe prodyct ofExanle 1, 91922 rem df RRCERESQY R Aurfrstapy ! Conc., and 0.0982 gram of 2,2'[oxalyl-

bis{[{trifluoromethylsulfonyl)imino]ethylene]]bis{1-methyl-pyridinium tnfluoromethanesuIfonate] to .
provide a coricentration of 0.01M for the praduct of Example 1, and an initial concentration of 0.0394M for
the reactant. A comparison determination is also carried out without the surfactant. The results obtained
are shown below.
Example 16 17

Max (nm} 575 575
60 Light Capacity 63 11
Percent Quantum Yield 6.96 1.41
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> ‘ 3 . » -
55 -Exanpl e 16 17 Max (nm 575 ,
- 575 60 . Li ght Capacity 63 11 ]7
Percent Quantum Yield 6. 96 . 0L..086 AP 0 0696 749 Exanple 18 A

aqueous “sol uti on of hydrogen peroxide 2r.n eg&s) is added to a cuvette

cont ai nmng 0.,0128 qr am of .g Lo vg;g HRbRato a AvdudtoRHindh o¥FEQrardoP
m of cycl 99%%?? é’?{,’fs“ ,t, nﬁ% %;'0 %&rﬁ e b. f sydibhexerienirid 022 1Ceram. of DBEERESOL®
mat eri al s glirfactdhtd Cohd) TRAIGBleYalDire aiidt @itbudhiyrip embitnin@mdectye Gvproddean @midiai on
5 havi ry bavirigrantinitel cancametviniof0-p49AM ddr tite. NIRISY Anck arongenisatigE pLY-014Hgr the product of
concent r at PSMPIs 1 Bheyesuls pIpingdase PPWBBEPWof Exanmpl e 1. The resul ts obt ai ned
are shown bel ow. Max (nm 585 10 Light Capacity
39 Percent Quantum Yield  max(nm) 4.32 15 Exanpdse 19 The procedure of
Exanpl ed8 is followed in every detail except that the product of Exanple 1
is replaced by 0.0149 gram lddhtEapesine. The results obt®ai ned are shown

bel ow. 20 Max (nm . 590 Ligh pacity :

59 25 Percey JuamiT Y8lfant um i el d 3k 6. 25
Ref erenge Exanple 20 Preparation of 4-Methyl-4-[2-[1 -oxo0-4-(1

) ) o 1 , .
pyrenyl ) - but oxyl et hyl | norphol i ni um Meetple 1$ul f at e 30 Lrgf%ﬂdug’éofdﬁgan%lﬁtishyl

sulfate (6 nTe pmca@%f lfxémagdédﬁ FPWEW igg"%d%{a‘b@%ﬁgt

4-1 2- [ 1- ox BPRERY AP EH1T o BEPBXy [PRYT PRBIPHEP Fie (584 granms; 0.006M in
dry acet,pne (50 nls) at [ERRl,—and the resulting reaction mxture is then
heated at 50C for 1.5 hour smaxlihe) r eacti on m xture is5¥ool ed to anbi ent
tenperature and filtered to recover a precipitate of the desired conpound,
whi-¢h wei ghs 2.28 grans, afterCeRPhg in a 45 vacuun?eoven, and nelts at
115-117G, Calcul ated for [ ERRlentdeanmvld® H 6.03% Na2s2. 65% Found: C,
63.27% f—l 6.26% N, 2.38% Exanples 21-22 50 The—p+oecedure of Exanple 8
is followed in every detail except that 0?0148 ram of 4-methyl-4-[2-[1

- 0X0- 4-(1-pyrenyl)butoxyl et hyl ] nor BICA ml ul f i S Ssubstituted
for the prEFREPUEFOT EMety-4l211-0R-4lY; 5’?‘4”'5"8??@% ‘?1“3?’?"6"?1%@"2 UBe carried
out witHdut the surfactant. The resul t syobt ai nedcly e shown bel ow. Exanpl e
21. 2255 Max (nm I 500 |/'ﬁ505 Li ght Capacity

5.6 0.37 60 CHo CHy CHp —C—Berguept-N@uUaat um Yi el d 0.77

0. 04 Exanpl es 23-24 An aqueous |sol uti on of hydrogeadperoxide (2.8 nis) is
added td®a cuvette contaiBgENg-68178 gram of 65 the product of Exanple 1, -
0. 0859 gram of bis{2, 4-di- [ (2-di net hyl am noet hyl )diesd®! sul f anmoyl - 7
0 096 749 phenyl oxal atg d anochl ori de, and 0.0221 gram of | ERR]

Surfactant NI Conc. Thalna dl s are .
40

Dimethyl sulfate (6 mis; 0.063M) is added dropwise to a solution of 4-[2-[1-ox0-4-(1-pyrenyl)-
butoxy]ethylimorpholine (2.64 grams; 0.006M) in dry acetone (50 mis) at 0°C, and the resulting reaction
mixture is then heated at 50°C for 1.5 hours. The reaction mixture is cooled to ambient temperature and
filtered to recover a precipitate of the desired compound, which weighs 2.28 grams, after drying in a
45 vacuum oven, and melts at 115—117°C.

Calculated for C,gHiaNO,S: C, 63.74%; H, 6.03%; N, 2.65%
Found: C, 63.27%:; H,6.26%; N, 2.38%

Examples 21—22
50 The procedure of Example 8 is followed in every detail except that 0.0148 gram of 4-methyl-4-[2-[1-oxo-
4-(1-pyrenyl)butoxylethyllmorpholinium methyl sulfate is substituted for the product of Example 1. A
comparison determination is also carried out without the surfactant. The results obtained are shown below.

Example 21, 22
55

Max (nm) 500 505

Light Capacity 5.6 0.37
60 Percent Quantum Yield 0.77 0.04

Examples 23—24
An aqueous solution of hydrogen peroxide {2.8 mis) is added to a cuvette containing 0.0178 gram of
65 the product of Example 1, 0.0858 gram of bis{2,4-dichloro-6-[(2-dimethylaminoethyl)methyisulfamoyl]-

7




of 0. 04M for the bis{2, 6-
di chl or 0- 6- [ ( 2-di net hyl ami noet hyl )5Eb§¥| sul f anoyl ] phenyl oxal ate
di hydrochl ori de, and a ‘concentratiBn 649 1M for the product of Exanple
A:conpabisa clsibte ikl dradnidiide, afid 8.b29 gfedl &1l DREERESOLIGERedht Ni REno TR fedialisaind -
The resumixeddivtaighiedt amiders hougerdnet ca\protida 8 In@ial concentration of 0.04M for the?Bis{2,6-

24 Max (HI Ioro-_6-[(2-dimethylam_inoethyl)mg%ulfamovl]g&aﬁyl_‘p@alﬁt-'p g}fdefGEauMgé,tayd a concentration
33 o ﬂntfgﬁéfﬁ%ﬁfgo aahf;@fﬂplgl 1e|/-pcomparlson fetgpmination ig)alge C*!IESqu%!il’fﬂ'lh@“tZBe
. . €S n below, ) . .
Qual itative evaluation of the er ] ect 'of surfactant on chenil um nescence is
carried out by m xing 2. Gampleof an aqueous 230l uti orqof hydrogen peroxide,
0. 0165 gram of the product—of—bEanpte—3t—anrd—0-—3963—gram of the
bi s(t et ranet hyl ammoni un) Maxlgmt  of 595 605
-bis(2,3,6-trichl oro-4-sul: J)oxal ate t initjate 20

chem | um nescence. Addit i%&g@ébwm gramo DECER+£§O_ NI Conc. to the

m xture significantly entreresQualmemividie€nsi tyaab |i gihéz2.eni ssion. Exanple 26
A solid mxture is prepared—bybtrentdng—o6—04—gramoft—the product of Exanple
1, 0.2%5 gramof METQ 25 0.05 gramo E'%f Surfactant NI Conc., and 1.55
grams of S%EM&]@@&J&%&F&»@%&P %j;ﬁ@é&%iﬁm.ngscg c%g)scgjri 99&5 ixi .

200 &1 ONofah sqRb solh TRt b DO OB TR B Steah SAA aa Capy T Ergﬁ‘d?

eni ssi onthef _Gisltegbiheyl@anmorgemic obaiur et | i@, 6-tricoroialselfapRenyloxalate The piiggedur e
of Ex&fpshemiigminescense.|Agditien af 103} grapn of BEGERES @M Egnc. totthetmigtu@SiggificanthoénhprieRR]
Noni oni c™"&iMe"sdt A HertPis#8"- Uni on Car bi de Corporation) is substituted for
the/[ERR] Surfactant NI Conc. Sim|agahpsgsts are obtained. Caims 35 1. A
COnMposi t i O dolid mdure lsprdpad G BIBRdingG0.02654H BtRe Hrod0t bfExataple 1,10.28 GHADMMETQ,

sol ut i2&n0.0§ aym af PRCEBESQLB Surricent NI Goncambd WG grémyef nediad pabdratg At rodry te@aaturon
with hydﬁng}%ﬁ" kes-diheigdditiop R vater 1 19im's) &a thererakar inprpertiaseit preducesrd spnglanigionof 6

mol es pef® P PEPISPUEIPMon, (b) a water-soluble or water dispersable
organi c fluorescer having spectral eghssken in the range about 40 300 to
1000 m@anomahe pocatiutelvf 8xanpl 16l istolidiaddan et deein tekabi tA&t 006 glalRIfiTedgRold NERbRS per
| it er of SwisktantiNfn;13dYUripmEarbidé Eerdoratipn] satbstitedFomnthe DECEREB0IBwfactars N Cdnca
sur f act avimilpriesyfis 3RobANeSf 0.1 to 5% by weight. 2. A dry nixture of
conponengigimsOr Making a chem | um nescent reaction.by addition of the dry

m xtuee to water, said dry m xture conprising: 45 (a) a water-sol uble
react ant whi &horgeigivafoe gerleragihd chemiliirgiaestceroe comgriting\itl squgeus spiatienxi de i n an
anmount f r(%é 'Q( ‘ir}gvgé?%ﬁl 5?03 "?(;lﬂf“gg %gﬁ%?%%g%memvwgqm@m with gpnitial per
liter of ; oxj de source selected fromthe

.(b) a.water-sqluble or water dispersable orgahic fluor r

PPN L i e R L R
per oxi hyehaatwerizd th thatdhd ddimpesigiarlcBmeihat € 1 n an anount for providing an
initial msapurcandman aewnof®it 13 6%ytveighD. 0 nol es per liter of solution, .
ar.__n& 50 ﬁ8 é%g%‘g&ﬁé %ﬁgig%ﬁ%‘: arekingd eheoilyraipescent ispetiop pyredition ¢fithesinerixture
havi ng, sPEEhT, Aatef icbrd roddant Whi ¥ . % 00 nanoneters in. an
AMDUNT f Grov MR H HRBIONGE cﬂﬁueﬁtkﬁbiea%%gﬁf %@f‘% i%fﬁgﬁfgﬁﬁ SP8TAMOIES per
liter of sdbud sadid, hydivgerapdrexider sulirderseletted frofethél igybupl csisistiey @D Bddainh perbbrhtep

sur f act aPRtespiimaarbamis. Aediufcathonate peraxiity drgteard higtidine Berhyiiratonpoanauntfar mefidimed by
SRR g Windshocan A e M ko) DR T R
CoONpoSI 1 gy hiHothe sim:ﬁ%lm) tyéz]s{oéi'dﬂg ﬁﬁ'\jtﬁ rl;\aglgrecﬁﬁéi trét%n%‘f%&ﬁ)émo es per
sur f act aiiter. of Solutidn)BbiEErizE® In thdt GEUTY REtEd&MaindM Nescence conpri si ng

di sper si ngé@gﬁﬁﬁthnpxgﬂgﬁﬁgmﬁ @méigéh?tfg (;mrllwat er. 6. éprrgﬁehrgdf f Ord .
produci ng cheRTTRASHIPRILTE HFpgrwherengthe Philypgeseer ispuifiengted i efine y
d ai m’™ wi teh ‘m‘g' g%g dg%‘ﬂ%.'m1w '%"Q .a.‘g‘.' AUE8% i de i p_aqueous
sol uti Onin vﬁtg'EQES :51@&376 % urﬁﬁgg% ¢ tg{,ﬁ"‘i%? %' [ %ﬂgfggc %‘tg; 5#,'"%%&6'7%21
gram of [ ERR} m8hod facpradicindlchecoln@ineschite 0drh@sing @mamity 41doxpasitidh@eneg BY glaiat

anbi eg% t witheydzaogn eerpxidenr @spetee fanhydrdgen pé¢roxideic eqrepest sotutiomf 0. 04M for the

bi s{2;6- :

TR . . C .
m xed, t hor-oughly at anbi ent tenperature to provide an initial concentrat®
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e e i s e e

di chl or 0- 6« [ (2-di met hyl am noet hyl ) met hyl sul f anoyl ] phenyl oxal ate

di hydrochl oride. and a concentration of 0.01M for the product of Exanple/T®

A conparison determnation is also carried out without the 5 surfactan @
The results obtained are 'shovvn bd Q86 gyl e 23

24 Max n 605 10 Li ht Capacity ' 33

4.4 'e d h d@é , and 00221@@!0 of DECERéS t NI 8y tg_rualq/ge
IXE
cva oL AR e TRl e R |,
by m xbigoida épt@ uoﬁ'&f eLApRLUP. £ IthesnaIE@Eé?Pfédj&J bjtaétaeg

of thesnptaadmtctheaésuﬁs(mhaahshawd bBodk963 gram of the

bi s(tetranet hyl anmoni urr%}1 salt of

bi s(2, 3, 6-trichl or o- 4- stfM8l5henyl ) oxal ate Ao ini 2fate 20

chem | um nescence. Addi fsb,o0Rm9f 0.1031 gramggf DEGERESCOL NI Conc. to the

m xtrare significantly enhances the intensity of |ight em ssion. Exanple 26
A solid mxture is preplagte@adw't\bl ending 0.83 gram44 the product of Exanple
1, 0.25 gramof METQ 2 g 8ram of [ERR] g’urfact nt NI Conc., and 1.55
grams of sodi um per boraeéceﬁt Y280 m Yigfper at #® in %0 M beaker. The

addi;gi on of water (10 ms) to the.beaker imedi ately produces a strong

em ssion of a yell ow orange col our eshniglegdet . Exanpl e 27 30 The procedure
of Exa | Qualitativiegvfluskipmofdie offect e sarfac talteofatheméwn'e evtCh&tca'@eQ)@t §v ainingf2.§ rliRR)

Noni o Pn prﬂfsg \BRSO |He ﬁ%@ ]gpglgréﬂ'olfor
the o) Egékﬁ%gﬂ iaklpn 5% ssia' &E?g;j? Nt Eork] ts:re ey @‘ :.'f‘?gn el A

CONPOSthk lifdéhs inDéf ligReatisdlonng chem | um nescence conpri sing, |n aqueous
solwution: (a) a water-soluble react ant whi ch generates |ight by reactlon
ar . concentrat i on of

oy PR g g SRR e ] aaﬁng dt’

Or gant fp alsh HpbéakérCihe @amdaq,f@aen d b ):eme%auenntrﬁtda

1000 ngsnowntapscoldrdd IjyRt.i Ni tial nolar concentrati on of [ERR] 1 nol es per
liter of solution, characterized in that the corrp05|t|on conta| ns (c) a

urfacta i n

Corstregie e P Rt S B sl S e

M Xt Ur €indit@r PAELIHS Bre oBBindd. ry M Xt Ur e conprisin wat er - sol ubl e
reactant which generates I|ight by reaction W|th hydr ogen peroxide in an

amount Ceigs provi di ng an |n|t|aI nmol ar concentration of 10-3 to 5 nol es per

litéf of SR| ut i Q S: g eroxi.de.source se ected fromthe
Qs I’O eratl e cenc risi in aqueous SO‘U ion:

or leI
group Coaa'astﬁat&.qon éi@tawm@a@aﬂérﬁtengme RasloH WGy Shai Sorontiit G Onat e
per oxi kg F @nBor@@tioni U 365 65 $MolRE pétYiEhr at &itdnan amount for providing an

i nitial riolaavaterevicadnvatdr disp@sabb@®rdiniciudrscer hmhespep@at efnissien intie rerdelaboudn,

and 40300 to na'owaﬁer wishpm el grolafesersecietiop of d9151te TorelanpPer iterursselstien:

havi ng® c(fg tﬁ%ﬁ’wfiﬁm}gfw"atg’g goout 300 to 1000 nanometers in an

amount OXAQWkt teld8cotibohdHs tb erﬁnﬂmﬁﬁéaéénaleh&iﬂnnyaJdI%BRLftBer;Ln{mures per
- liter wfwaalutd@nmmhahmﬁrerngzed in that the dry m xture contains (d) a

sur #act arg) alwatenﬁolamemtarmﬁvh@h gente@tds(!x@myv wem htMth Bvdrmeoeﬁtpeg¢ inisppmewtfoned by
CI al m &r 'ép ép H"t @ma'f’?q:inf@ ur Ct %%I stm O?S lum5erborate4
COITpOS tSt n%aéﬂoﬁﬂri gy@éﬁ@ ﬁﬁfﬁ&ﬁ\% elh Gidmg
surfac ,amtt.an naAon&h Alanlop10- pfooldlo%cﬂﬂ;;fé @83 SEBRAGS GaCE corrprl SI ng

di sper si rig aavathr-yoluhixdrovager disperseblk dogan(Clflaormscar amingarteetral eBissidn imtehanyebout

pr oduc# Od%wtmtﬁee@emue*d pagingjarcioifpli melerFoacea oD Sf 19701 Tdetiesred by
C ai m ft % rizedy é"g‘é @’ "%tﬁ" 8% or hydrogen peroxide in aqueous
sol ution.3 ﬁ posmo d laifn_1 tl@é“%\d%mrescer is sulfonated rubrene.
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