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Two-color time-resolved laser induced incandecsence is evaluated with respect to metal oxide particle 
sizing in a low pressure premixed H2/O2/Ar flame doped by iron pentacarbonyl. To influence the heat 
conduction/sublimation ratio the laser fluence and the height above burner are varied to determine the 
parameters of heat conduction and vaporization. Typically the decays of the LII signal occurred within 
250ns. For comparison the iron oxide nanoparticles are characterized in-situ by particle mass spectrome-
try, elastic scattering, extinction measurements, ex-situ by TEM analysis and dynamic light scattering.  
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Introduction 
The laser induced incandescence (LII) is quite 

well established for particle sizing of carbonaceous 
particles, typically of soot from various gas-phase 
processes [1]. Two-color time-resolved LII (2C-TR-
LII) determines as pyrometric method directly the 
temperature evolution of the particles in the probe 
volume during the LII, avoiding some uncertainty in 
modeling the laser absorption. For non carbona-
ceous particles only very few studies are available. 
Significantly lower melting and vaporization tem-
peratures, a small data basis of the relevant parti-
cle properties like e. g. heat conduction, accom-
modation coefficients, vaporization enthalpy, com-
plicate the signal evaluation. Furthermore by the 
lower melting and vaporization points the particles 
cannot reach as high temperatures as soot parti-
cles, which with regard to Planck’s law shifts the 
emitted radiation to the red with much smaller sig-
nal amplitudes. Additionally the temperature differ-
ence between the laser heated particles and parti-
cles within a reacting flow like a flame, becomes 
smaller, making particle formation and growth stud-
ies in a hot environment challenging. 

Experimental 
The versatile experimental setup with the ap-

plied laser diagnostics and the particle mass spec-
trometer is shown in figure 1: 
 

 
Fig. 1: Experimental setup 

The formation and growth of iron oxide nanoparti-
cles within a burner stabilized premixed flat low 
pressure H2/O2/Ar flame doped by iron pentacar-
bonyl (approx. 2.5 Vol-‰) are studied in situ by 
2C-TR-LII, elastic scattering, spectral analysis and 
extinction measurements as optical diagnostics. As 
further in situ particle diagnostics particle mass 
spectrometry [2] is applied. As ex situ methods 
molecular beam probed TEM samples and in vari-
ous solvents dispersed powder samples were in-
vestigated by dynamic light scattering. 

Preliminary results 
 Although the spectral analysis with the blue 

sensitive ICCD did not permit the observation of LII 
broadband emission, the LII signal can be re-
corded with good S/N ratio by two PMT and inter-
ference filters with ∆λ(FWHM)=50nm as shown in 
figure 2.  

 
Fig. 2: Variation of laser flux density 

The height resolved measurements indicates 
the applicability of particle sizing by 2C-TR-LII 
even in the hotter flame zones at lower height 
above burner values.  

The data evaluation is based on modeling LII 
for various laser fluences to elucidate the first and 
second moment of a lognormal size distribution.  
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