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Phosphor Thermography : An Instrument for Phosphor Thermography : An Instrument for 
Resolving Resolving Catalyst Temperature TransientsCatalyst Temperature Transients

Fast ~ 2Hz rep. Rate
Minimally Invasive : based on ~200-µm OD optical fiber
Transportable : 1-ft x 2-ft breadboard, 110Vac

337-nm
N2 Laser

Mg4FGeO6:Mn -
Magnesium Fluoro
Germinate

630-nm
Band-Pass Filter

PMT

I=Ioe-t/τ

τ=f(T)
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Phosphorescence Time Constant varies Phosphorescence Time Constant varies 
with Temperaturewith Temperature

τ decreases with increasing temperature 

N2 : 400kHz, 3.4kpoints, 3 Iterations, 130 initial fit range, 10% fit duration, 10 Avg 
 Measured LIP TC and MSE for Mg4FGeO6:Mn

y = -1.9335E+19x6 + 1.5766E+17x5 - 4.5428E+14x4 + 5.2284E+11x3 - 
1.7597E+08x2 - 1.5111E+05x + 5.1611E+02

R2 = 9.9925E-01
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Phosphor Thermography Setup for Phosphor Thermography Setup for 
Quantifying Catalyst Temperature TransientsQuantifying Catalyst Temperature Transients

Catalyst : EmeraChem NOx Adsorber, 200 cpsi, 3-in long, 1-in OD 
Base Flow : ~11% O2 in N2 at 25k Exchanges/hr
Reductant : 9.98% Ethylene, 0.21% N2, CO balance
‘Regeneration’ Schedule : 12-s pulse, 125-s period
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Phosphor Thermography Instrument Resolves Phosphor Thermography Instrument Resolves 
to Intrato Intra--Catalyst Temperature TransientsCatalyst Temperature Transients

Degraded SNR due to 
damaged phosphor 

Reductant has ~50C 
cooling effect on catalyst 
front

Gradual heating from 
monolith HT in front half of 
catalyst

Light off occurs in back 
inch of catalyst
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EmerChem NOx Adsorber Regen : 
400kHz, 3.4kpoints, 3 Iterations, 130 initial fit range, 10% fit duration, 10 Avg

Measured LIP TC and MSE for Mg4FGeO6:Mn

100

150

200

250

300

350

400

450

-5 5 15 25 35 45 55 65 75 85 95 105 115 125
Time (s)

LI
P-

M
ea

su
re

d 
Te

m
pe

ra
tu

re
 (C

)

3.3
3
2.7
2.4
2.1
1.8
1.5
1.2
0.9
0.6
0.3
0
-0.3


