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Presentation Objectives 

ÅIllustrate the PM characteristics that can 

be obtained using newer real-time 

instruments: 

ïChemical characteristics 

ïPhysical characteristics 

ÅDescribe data mining strategies useful for 

interpreting large numbers of data 
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PM Chemical Characteristics 

ÅNAPS 24 hour filter 

samples  

 

ÅAerosol Mass 

Spectrometry (AMS) 

 

ÅSingle particle aerosol 

time of flight mass 

spectrometry (ATOFMS)  

 

 

Increasing 

time 

resolution 

Aerosol Mass Spectrometer 

PM1 Size Resolved 

Organics, NH4
+, Cl-, 

NO3
-, SO4

2- 

Aerosol Time of Flight Mass 

Spectrometer 

Size Resolved (30-

3000nm) Positive and 

Negative Spectra 

Signal 

Off line analysis 



S
O

C
A

A
R

 

UNIVERSITY of TORONTO  

Receptor Modeling:  
Positive Matrix Factorization 

Primary Emissions 

Atmospheric 

Processing 

4) Identify  

Sources 

6) Geographic 
Origin  

  

5) Determine Source 
Contribution  

(Receptor Modeling) 

4) Identify  

Sources 

6) Geographic 
Origin  

  

  

  
  

5) Determine Source 
Contribution  

(Receptor Modeling) 

Atmospheric 

Transport 

Receptor Site 

Al 

Ca 

TIME 

Measurements 

at site 

Correlate temporal trends of 

components 

Identify factors, their 

contributions, and location 
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Properties of Measurement vs. 

Receptor Modeling Results 

5 
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PMF of 24h NAPS filter samples: 
Windsor 2004-10  

Captures long-term, 

seasonal, synoptic 

weekend, and some 

day-to day temporal 

patterns 
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Weekday-weekend 

patterns indicate local 

anthropogenic influences  

Steel mills 
Elemental 

carbon rich 
Road dust 

Seasonal patterns more 

related to  meteorology 

(mixing & chemical 

processing)  

Temporal patterns of 24h data better for 

identifying regional sources 

PMF of 24h NAPS filter samples: 
Windsor 2004-10  
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Aerosol Mass Spectrometer:  
 Windsor  19 days Jan 2005 

Hydrocarbon-like 

organic aerosol 

Oxygenated organic 

aerosol 

5-min time resolution of 

AMS reveals sharp peaks 

of local sources (e.g. 

amine, local sulphate) 

 

 

Non-refractory composition 

is better for identifying 

ñsecondaryò contributions  

 

Particle size information 

can help resolve 

contributions 
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AMS data: Sulphate factor 

Local source indicated 

by brief ñspikes of 

sulphate during periods 

of high SO2 and low 

extent of oxidation 

(sulphate/total sulphur) 

 

 

Particle size smaller  

during these spikes 

and particles are more 

acidic 
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Single Particle (ATOFMS) Data: 
Windsor  21days June -July 2007 

Higher resolution with 

single particle data allows: 

 

Å More detailed 

resolution (e.g. nitrate 

sources) 

 

Å Better separation of 

sources, transport and 

local processing (e.g. 

ECOC day/night) 


