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% ECN PARGAN: Particle Growth and Nucleation
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Objective

2 16-5-2009 Energy research Centre of the Netherlands www.ecn.nl




\

Z |\

—

Non-linear regression analysis of
General Dynamic Equation (GDE)

7(n(rg(r))
Ir

T = -k (0n()

+r Ko (r',r")n(r')n(r") rT dr'- 2n(r) k.(r,r')n(r')dr’

0 0

n = dN/dr

g =dr/dt= (
k = wall loss rate

Verheggen and Mozurkewich, ACP 2006 _ .
= coagulation rate constant
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Does oligomerization lead to increased SOA formation ?

* Coagulation ignored: aerosol growth (.. yes"

* Coagulation included: no aerosol growth .e. ,no?

=) Answer critically depends
on wall loss.

(

Dommen et al, GRL 2006
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% ECIN Isoprene photo-oxidation with seed aerosol
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First only growth (3 hours), then nucleation
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Fitting fails when particles jump the gap:
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Scatter in growth rate increases with increasing uncertainty
y -~
é E @ N estimate and with increasing change in total number
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Nucleation rate

* Growth rate provides time of formation (t)

* Integrating net losses backwards in time provides
number of nucleated particles:

N(te, Te) =Nty , M) X XP Kigssedt

* Nucleation rate, J, obtained via;

J=0(te, rg) x n(te, re)
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Nucleation rate
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Aerosol evaporation after turning lights off
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radius growth rate (nm h™)

70

60

50

40

30

20

10

% E @ N -pinene ozonolysis with seed aerosol
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N Comparison of growth rate with calculated condensing
vapor concentration provides the aerosol mass yield: 8 %

\
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ZZ EC \|  Aerosol yield including the saturated vapor
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Internet-based user Iinterface
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“_EIGIN -pinene ozonolysis with seed aerosol
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* Qrganic mass increases with time (Odum model)

* Lifetime of reaction intermediates e AEmemama DT o e
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* Building up of vapor pressure
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