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BACKGROUND SO0T AEROSOL GENERATORS

This work is part of the EMPIR BC project, wich aims to provide /‘\. & COMBUSTION-BASED mini-CAST 5201BC
traceability to black carbon (BC) absorption measurements. EURAMET ruekiean combustion
. . , . mini-CAST 5203C (x2)
The goal of this work was to investigate several candidate Fuel-lean combustion
reference methods for use as BC source to generate fresh-like —1 EMPIR mini-CAST 5303C
soot aerosol particles with the properties listed below: —o8 BLACK Fuellean combustion.
m— et . .
. {CARBION Miniature inverted soot generator
PARTICLE DIAMETER Propane flow rate from 60 to 110 sccm. Air flow rate from 7.5t0 9.5 slpm.
H ted as vol (mobility-)diameter (VMD), expected
D, 50 - 100 NM ;e s tian partcle number mean (mobilty Jemeter. / SPARK-BASED PALAS GFG 1000

ze| Follow the link for more
» details about the project

ABSORPTION ANGSTROM EXPONENT
AAC ~1 0 Here reported as the result from a log-log fit applied to

absorption at three wavelengths: 450, 530, and 630 nm.

FasmaTech spark generator

SINGLE SCATTERING ALBEDO »° ATOMIZED AEROSOL Fullerene soot

A . = .2 Here reported at 870 nm.
e 0057020 o Colloidal graphite

Aquadag®

EXPERIMENTAL SETUP OPTICAL PROPERTIES

ID Generator VMD[nm] VMDSD SSA870 SSA870SD AAC AACSD  MAC630 [m%g]
3 exp1 mini-CAST 5201BC 173 13 0.04 001 115 0.06 4.20
EXhaUSt ol exp2 mini-CAST 5201BC 124 5 0.02 001 [ 112 0.05 3.74
‘_>_, exp3 mini-CAST 5201BC 82 3 0.01 003 [ 115 0.11 568
N Eb U | izer > exp4 mini-CAST 5203C (PTB) 156 2 0.08 0.09 | 127 1.41 NA
Chamber exps mini-CAST 5203C (PTB) 68 4 0.02 0.02 (1208 0.04 2.19
exp6 mini-CAST 5203C (PTB) 102 4 0.06 0.03 473 0.05 NA
Generator > exp7? mini-CAST 5203C (TROPOS) 170 5 0.08 001 (128 0.04 558
exps mini-CAST 5203C (TROPOS) 116 3 0.04 002 [ 129 0.05 4.91
exp9 mini-CAST 5203C (TROPOS) 78 6 0.06 0.02 (1167 0.19 1.75
MFC | exp10 mini-CAST 5203C (TROPOS) 194 1 0.08 002 131 0.03 5.87
exp11 mini-CAST 5203C (TROPOS) 126 2 0.17 008 | 1.05 0.64 254
_ QCM exp12 mini-CAST 5303C 178 1 0.06 001 113 0.07 6.30
E MOUDI exp13 mini-CAST 5303C 19 3 0.04 001 | 113 0.07 7.00
E < | 161/min Y 10 [/min exp14 mini-CAST 5303C 95 4 0.04 001 | 114 0.09 4.41
i / M S S E exp15 FasmaTech spark generator NA NaN 0.27 002 079 0.06 0.61
. = exp16 PALAS GFG 1000 305 32 0.24 0.02 (1464 0.08 423
MAAP AE33 41/min exp17 Aquadag 325 3 0.26 000 031 0.02 |

Schematic diagram of the instrumental CAPS PM.... 630 e o e - i R o

SEtUp durlng the WOI’kShOp at the LelanZ- ex ex exp19 Miniature inverted soot generator NA NaN 0.23 0.01 0.83 0.04

Institut fir Troposphérenforschung y \ exp20 Miniature inverted soot generator [N N433) 24 0.11 001 | 1.07 0.09

(TROPOS)' LeipZig: GermanY- CAPS PMSSA 630 exp21 Miniature inverted soot generator NA 363 0.21 000 088 0.04
AAC is calculated from extinction minus MAC is calculated as the ratio of
scattering (CAPS, Neph.) measurements at  absorption (extinction minus scattering) at
o oo 450, 530, and 630 nm. 630 nm to aerosol mass concentration
AN GSTROM CO EFF. VS. SI NGLE SCATTERI NG ALBEDO SSA is calculated at 870 nm from PAX from TEOM measurements.

measurements.
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) @ CONCLUSIONS AND OUTLOOK
 The combustion generators (all the mini-CAST and the miniature inverted soot
generator) were able to provide BC aerosol particles with the desired SSA (< 0.2).
1.0

« Among the combustion generators, the diffusion flame models (5203C and
5303C) produced particles with the largest AAC. In this regard, the premixed flame
model (5201BC) and the iniature inverted soot generator produced particles with

0.0 0.1 0.2 0.3 0.4
SSA (870 nm) AAC closer to 1.0 (the desired value for a fresh-like soot source).
o — - The desired particle diameters were obtained only from the four different mini-
® 100 © mini-CAST 5201BC CAST burners. However, in the literature it can be found that spark generators and
@ ® min-CAST 5203 C (PTE) the miniature inverted soot generator are also able to produce particles with
@ mini-CAST 5203 C (TROPOQS) .
@ = o i OAST 53030 diameter < 100 nm.
@ Miniature inverted soot gen. . . . arr e .
‘ 400  ALas gre 1o + Further investigations will include the analysis of samples by EC/OC thermography,
Fullerene soot Raman microspectroscopy and transmission electron microscopy.
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