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> restart:
Define Etotal and obtain in terms of equilibrium coefficient, E and M only
> eqnl: ={ Et ot al =E+ME};
eqnl :={Etotal = E + ME}
> eqgn2: =al gsubs( MeE=BME*MFE, eqnl );

eqn2 :={Etotal = E + BME M E}
Now obtain E as function of Etotal
> sol ve(eqn2, E);

Etotal
1 + BME M
Now, work towards getting M in terms of equilibrium coefficient and E, which will allow
usto solve E and M
> eqgn3: = {M ot al =M+VE};
eqn3 :={Mtotal =M + ME}

> eqgn4: = al gsubs( ME=BVME* MFE, eqn3 );

eqnd :={Mtotal =M + BME M E}
Substitute the expression for E found earlier, giving Mtotal in terms of equilibrium
coefficientsand M only
> eqgnb: = al gsubs( E = Etotal / (1+BME*M), egn4d );

1 + BME M + BME Etotal)

eqnd = {Mtotal - M|

1+ BMEM
> M (1 + BMEM + BME Etotal)
Msol := solve| Mtotal = ,
1+ BMEM
M] ;
1 1
Msol == -— —( -Mrtotal BME + 1 + BME Etotal

2 BME

— (Mtotal® BME?* + 2 Mtotal BME

— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal”)
11

12
). - > M< ~Miotal BME + | + BME Eiotal

+ (Mtotal®> BME* + 2 Mtotal BME
— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)

1/2)

Obviously the first solution was the important one. Now, we can obtain E
> Esol : =Etotal / (1+BVE*Msol [ 1] ) ;

Esol :=Et0tal/ ( % + % Mtotal BME — % BME Etotal

+ % (Mtotal® BME* + 2 Mtotal BME

— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)

1/2)
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Having M and E we can obtain ME
> MEsol : =BVE* Msol [ 1] *Esol ;

MEsol = —% (( —-Mtotal BME + 1 + BME Etotal

— (Mtotal* BME?* + 2 Mtotal BME
— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME* Etotal®)

1/2) ) 1 1 1
Etotal > + > Mtotal BME — > BME Etotal

+ % (Mtotal® BME* + 2 Mtotal BME

— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)

1/2)

Now we can substitute the concentrations of M and ME into the expression for the
observed fluorescence in terms of molar emission coefficients for M and ME
> eqn6é := IM-Msol[1] + IME-MEsol;

11 _
eqn6 = > BME <IM< Mtotal BME + 1 + BME Etotal

— (Mtotal® BME?* + 2 Mtotal BME
— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)
1

12
)) ) (IME (—Mtotal BME + 1 + BME Etotal

— (Mtotal®> BME?* + 2 Mtotal BME
— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)
1/2

) Etotal)/ ( % + % Mtotal BME — % BME Etotal

+ % (Mtotal* BME* + 2 Mtotal BME

— 2 Mtotal BME? Etotal + 1 + 2 BME Etotal + BME? Etotal®)

1/2)

Now substitute some trial values for SCC

0.838
Mtotal ’

> IntensitySCC = subs( BME = 100000Q IM = IME

2
= Miotal’ Mtotal= 0.00005, cqn6j,
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IntensitySCC :=0.4106200000— 8380.000000Eotal
+ 0.008380000000

\/ 2601.000000— 9.80000000107 Etotal + 1000000000000E otal’
- (20000.00000( -49.00000+ 1000000E¢total

(2601.000000— 9.8000000010’ Etotal
12
+ IOOOOOOOOOOO(EtotaZZ) )Etotal) / (25.50000000

— 500000Etotal

1
+ 2

(2601.000000— 9.8000000010" Etotal
12
+ 100000000000 0tal®) )

this command is needed for Maple to useits full graphing capability
> wth(plots);

[animate, animate3d , animatecurve , arrow, changecoords ,
complexplot, complexplot3d , conformal , conformal3d ,
contourplot , contourplot3d , coordplot , coordplot3d , densityplot,
display, dualaxisplot , fieldplot, fieldplot3d , gradplot,
gradplot3d , graphplot3d , implicitplot, implicitplot3d, inequal ,
interactive, interactiveparams , intersectplot , listcontplot,
listcontplot3d , listdensityplot, listplot, listplot3d, loglogplot,
logplot, matrixplot, multiple, odeplot , pareto , plotcompare,
pointplot, pointplot3d , polarplot, polygonplot , polygonplot3d ,
polyhedra_supported , polyhedraplot , rootlocus , semilogplot,
setcolors, setoptions , setoptions3d , spacecurve ,
sparsematrixplot, surfdata , textplot, textplot3d , tubeplot |

The datafor SCC emission a 510 nm
> dat aSCC: =
{[0,0.838247],[0.0000125, 1. 185894], [ 0. 000025, 1. 50246
],[0.0000375, 1. 749829], [ 0. 00005, 1. 916836], [ 0. 00025, 1. 944795
1}:
> pntpl ot SCC : =
poi nt pl ot (dat aSCC, synbol =di anond, synbol si ze=20) ;

pntplotSCC :=PLOT(...)
> intensitypl ot SCC. =
pl ot (I ntensi t ySCC, Et ot al =0. . 0. 00025, col or =bl ack):
di spl ay([ pnt pl ot SCC, i nt ensi t ypl ot SCC] , vi ew=[ 0. . 0. 00025, 0. 5.
. 2], 1 abel s=[ ephedri ne,
normal i sed], | abel di recti ons=[ hori zontal, vertical]);
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Now sometria valuesfor VCC
> | ntensityVCC : = subs(BME = 1000000, IM= .991/Motal, |IM
= 0.5/Motal, Motal = 0.5e-4, eqn6);

IntensityVCC :=0.4855900000— 9910.000000Eotal
+ 0.009910000000

\/ 2601.000000— 9.80000000107 Etotal + 1000000000000E otal’
— (5000.000000( -49.00000+ 1000000E¢total

(2601.000000— 9.8000000010” Etotal
1/2
+ 100000000000 0tal® ) )Etotal) / (25.50000000

— 500000E¢otal

1
* 2

(2601.000000— 9.8000000010" Etotal
1/2
+ 100000000000 0tal* ) )
and the datafor VCC at 510 nm
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> dataVCC = {[0,0.990993], [0.0000125 0.834232], [ 0.000025 0.7139¢
], [0.0000375 0.631177], [0.00005 0.565339], [ 0.00025 0.517887]} :

> pntpl ot VCC : =
poi nt pl ot (dat aVCC, synbol =di anond, synbol si ze=20) ;
pntplotVCC :=PLOT(...)
> intensitypl ot VCC =
pl ot (I ntensityVCC, Etot al =0.. 0. 00025, col or =bl ack) :
di spl ay([ pnt pl ot VCC, i nt ensi typl ot VCC] , vi ew=[ 0. . 0. 00025, 0. .1
], | abel s=[ ephedri ne,
normal i sed], | abel di recti ons=[ hori zontal, vertical]);
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Now sometrid valuesfor PV

> | ntensityPV : = subs(BME = 100000, IM= 1/Motal, IME =

0.4/ Motal, Motal = 0.5e-4, eqn6);
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IntensityPV :=0.4000000000— 10000.00000Etotal
+ 0.1000000000

\/ 36.00000000— 8.0000000010° Etotal + 10000000000E¢0tal*
- (4000.000000( -4.00000+ 100000Etotal

\/ 36.00000000— 8.0000000010° Etotal + 10000000000E0al* )
Etotal) / (3.000000000— 50000 Etotal

1
* 2

\/ 36.00000000— 8.0000000010° Etotal + 10000000000E 0zal* ]

and the datafor PV at 454 nm

Z dataPV = {[0, 1], [0.00000625 0.772236], [0.0000125 0.72846],
[0.000025 0.573828], [ 0.0000375 0.558383], [0.00005 0.50982],
[0.00025 0.452838], [ 0.0005, 0.421438], [0.001, 0.408197]} :

> pntplotPV : =
poi nt pl ot (dat aPV, synbol =di anond, synbol si ze=20) ;
putplotPV :=PLOT(...)
> intensitypl otPV: =
pl ot (I ntensityPV, Et ot al =0.. 0. 001, col or =bl ack):
di spl ay([ pntpl ot PV, i ntensitypl ot PV],views[0..0.001,0..1],la
bel s=[ ephedri ne, normali sed], | abel directions=[horizontal,
vertical]);
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Now sometrid valuesfor PS
> | ntensityPS : = subs(BME = 100000, IM= .991/Motal, IME =
0.6/ Motal, Motal = 0.5e-4, eqn6);

IntensityPS :=0.3964000000— 9910.000000£total
+ 0.09910000000
\/ 36.00000000— 8.0000000010° Etotal + 10000000000E¢0tal*
— (6000.000000( -4.00000+ 100000Etotal

\/ 36.00000000— 8.0000000010° Etotal + 10000000000 0al* )
Etotal) / (3.000000000— 50000 Etotal

1
* 2

\/ 36.00000000— 8.0000000010° Etotal + 10000000000E:0al* ]

and the datafor PS at 510 nm

 dataPS = {[0, 1], [0.00000625 0.923817], [0.0000125 0.844778],
[0.000025 0.801754], [ 0.0000375 0.813593], [ 0.00005 0.796886],
[0.00025 0.677061], [ 0.0005, 0.633561], [0.001, 0.621755]} :



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

> pntplotPS : =
poi nt pl ot (dat aPS, synbol =di anond, synbol si ze=20) ;
pntplotPS =PLOT(...)
> intensitypl ot PS: =
pl ot (I ntensityPS, Et ot al =0.. 0. 00025, col or =bl ack):
di spl ay([ pnt pl ot PS, i nt ensi typl ot PS], vi ew=[ 0. . 0. 00025, 0. . 1],
| abel s=[ ephedrine, nornalised], | abel directions=[horizontal,
vertical]);
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