Development of Emission Factors
of Nanoparticles (PM,,) from
Solid Biomass Combustion
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Background and objective -

Many investigations of Very few information

e Chemical composition of « Mass concentration and
TSP, PM,, and PM, . chemical composition of

: nanoparticles
e Number concentration and P

size distribution down to * The lack of data both of
activity level and

corresponding Emission

nanoparticles




Nano-sampler developed in -
Kanazawa University, Japan ()

Ambient nano-particle sampling Chemical analysis
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Inertial filter technology: key technology for
nanoparticle classification developed in
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o

Collection efficiency, E [%]
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Kanazawa University
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Interception

Brownian
diffusion I

Ideal E curve for

particle classification

High filtration
velocity

N

Typical E curve

Most penetrating

|
h/ particle size

Particle size, d, [um]

The total pressure drop
of the sampler (referred
to as a “Nanosampler”)

was ~30kPa at a flow
rate of 40 L/min

»Rather large filtration
velocity (10 ~ 50 m/s)
»Fine fiber (5~15 um)

Large inertial effect even for
ultrafine range particles with
moderate pressure drop
through filter



# Sites in SE Asia Sites in Japan

Cambodia-Phnom Penh . Kanazgﬁva

- Long range transportation
(Among close sites and far sites)
. - Effect from local sources

Indonesia
Banda Sea
s ] A _\._Jl.: Ira s d

sia

1stterm: 3/28-4/19, 2016
2nd term: Indonesia Forest Fire 2017
3'd term: Chiang Mai Forest fire 2018




For What?
(Objectives of EA-Nanonet)

Evaluation of status of nano-aerosol (PM, ,) in East Asian

region
Discuss local emission sources of PM 4
Discuss transboundary influences
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ACTIVE FIRES (1 MONTH - TERRA/MODIS) -

March 2018 u
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Haze Situation In Southeast Asia %
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Influence of biomass burning on
carbons in nano-aerosol

PM,; in Chiang Mai < PM, , in Bangkok
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Methodology

- 6 types including;










Combustion Experiment =

ulator

Py HEPA
._ ; Reg % |
I

Pump Drying unit




Emission Factors (EFs) Calculation

T

‘Nano-sampler and particulate matter concentrations
using Equation [1]
(Kim Oanh et al., 2011).

1] EF - Concentration (mg*m=3) * Flowrate m3h~1* Sampling time (h)
" biomass burned (kg)




== Palm Kernel
v Rice straw
=@l= Sugarcane leave
== Para-rubber wood

== Bagasse
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Results and Discussions

» The size distributions of the smoke particles
Indicates a single-mode behavior.

» They contained major particles in an accumulation
mode (0.1 um < particle size < 2.5 um)

» The results display that the combustion of solid




Results and Discussions

Measured PM, ; Emission Factors (g.kg) for Solid Biomass

Excess air Heating rate Maximum  PM,, Emission

Blomass type (Lmin?)*  (°Cmin?')  temperature(°C) Factors (g/kg)
Palm Kernel 0.25 5 575 0.17
Rice Straw 0.16 ) 575 0.11
Sugarcane leave 0.15 5 575 0.11
Corn stem 0.16 5 575 0.14
Bagasse 0.14 5 575 0.22
Rubber wood 0.13 5 575 0.15




Conclusions

» The Emission Factors (EFs) values for six types of solid

biomass burning in the laboratory experiment range from 0.11
to 0.22 g/kg.

» The highest EFs come from Bagasse (0.22 g/kg), the minimum
- EFs derlve from rlce straw and sugarcane Ieave (O. 11 g/kg) 5%
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