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Motivation and Study Overview
- Develop an ACSM capable of measuring PM, .

- It’s not just the lens!
» Three fundamental challenges (Our solutions)

» Sampling inlet for PM, . - New style minimizes losses of large particles
» Delivery of PM, c through the lens to the detector - New aerodynamic lens

» Detection of the mass from particles - “Capture” vaporizer

» Experimental Methods

» Results of laboratory measurements characterizing the performance of the PM, .
ACSM

» Particle loss calculation in ACSM sampling inlet
> Lens transmission results
» Capture vaporizer detection efficiency

» Comparison of PM, : ACSM with PM, , ACSM and Marga measurements



PM2.5 Capable ACSM Instrument — Required Development

1) Minimize sampling inlet losses

2) Improve particle
transmission through
aerodynamic lens

Pumps (x3)

3) Reducing/eliminating
particle bounce at the
vaporizer



Calculated Particle loss for “old” and “new” ACSM
sampling inlet designs

New inlet design shows <5% loss
over the expected size range.
Eliminated two 90 deg and one
150 deg bends.

“Particle Loss Calculator”
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Lab measurements characterizing new lens and
vaporizer requires the use of an AMS
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Lens transmission efficiency measurement
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Average transmission for PM2.5 lens
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“Standard” vaporizer vs “Capture” vaporizer

“Flash Vaporization” "Bounce’

Standard Vaporizer: @ ?l O ‘7

®. CE="~0.5

“Trapped” and “Delayed Vaporization”

Jointly characterized with University of
Colorado, Boulder

SOAS deployment — side-by-side AMS
C E = 1 with and without CapVap

Capture Vaporizer: .
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Reduced particle bounce by “Capture” Vaporizer

Collection Efficiency
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(NH,),SO, Calibration
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Chemical Composition Dependent CE

CE

Chemical Composition dependent CE

Mixtures of NH,NO, and (NH,),SO,

—==— CDCE Capture Vaporizer (This Study)
1.2 —e~ CDCE Standard Vaporizer (This Study)
— - CDCE Standard Vaporizer (Matthew et al. 2008)
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Lens alignment and 2-dimensional mapping of

Capture Vaporizer * ........ K
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Fragmentation Pattern Changes with Capture Vaporizer

Solids are CapVap
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New fragmentation table entries for SO4 with CV

Table 2(a). Modified fragmentation table entries for sulfate for the CV. The frag_NOs is unchanged, although the m/z 46/30 ratio has

changed.
m/z frag_sulfate frag_H,S0, frag_SO;
18 frag_S0s[18] 0.938"frag_S0.[64], 0.938 frag_S0[48]
32 frag_S0,[32], 0.034"frag_H,S0,[81], 0.034" frag_H,50,[98] 0.105"frag_S0,[48], 0.105"frag_S0,[64]

frag_H,50,[32]

(b). Corresponding standard frag table for the SV.

m/z frag_sulfate frag_H,50, frag_S0,
18 frag_S0.[18] 0.67"frag_SO4[64], 0.67 frag_S04[48]
32 frag_SO4[32], 0.068"frag_H,50,[81], 0.068 frag_H,50,[98] 0.21"frag_S504[48], 0.21"frag_S504[64]

frag_H2504[32]
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Aerosol mass conc.(ug m'a)

Comparison of CV and SV at SOAS campaign, 2013
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