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Mass Spectrometry 

Sample inlet Ionisation Analyser Detector DAC



Chemical 
Ionisation MS

CH3I + N2→ I-, I.H2O-
Detection according to the following reactions;
I.H2O- + HNO3 → IHNO3-
I- + HNO3 → IHNO3-
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Mass Spectrometry 

Sample inlet Ionisation Analyser Detector DAC

Inflight calibration – HCOOH and Cl2
Pressure and mass flow stabilised
Zero addition at front and back of inlet



ToF CIMS – Iodide Reagent Ion

CH3I + N2

Detection according to the following reactions;
I.H2O- + HNO3 → IHNO3-
I- + HNO3 → IHNO3-
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ToF CIMS

CH3I + N2

Detection according to the following reactions;
I.H2O- + HNO3 → IHNO3-
I- + HNO3 → IHNO3-
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ToF CIMS
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ToF CIMS

Organics
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ToF CIMS

Organics N-Species

HNO3 HONO  N2O5

HCN    HNCO
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ToF CIMS

Organics N-Species

HNO3 HONO  N2O5

HCN    HNCO

Halogens

ClNO2 BrO Cl2

Br2 HOBr
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MOYA Flight Project
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Burning Markers during the MOYA Campaign
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Biogenic VOCs (BVOCs) constitute major fraction of
organic mass in the atmosphere

Processing in atmosphere impacts oxidizing
capacity and aerosol formation

– Climate
– Air quality
– Human health

BVOCs sources are poorly quantified and much of
its behaviour in the atmosphere in both the gas
and particle phase is poorly understood.

This is especially so in large parts of Africa where
SOA loadings are most poorly recreated by models

Obvious lack of process understanding

BVOC 

Emissions

Oxidation 

Reactions

Nucleation 

(oxidation 

products)
Growth

Condensation on 

pre-existing 

aerosol

OP3 project hypotheses

1/ Tropical forests are major source of reactive trace 

gases, especially volatile organic compounds (VOCs)

Biogenic

VOCs

Anthropogenic 

VOCs

VOC Oxidation



NOx concentrations and the NO2 to NO ratio at high NOx appear to dictate which pathways of 
isoprene oxidation dominate.  

Isoprene

+OH 
+O2

+ HO2

ISOPOOH
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+O2

+ NO/NO2

MAEIEPOX

Gas Phase

Aerosol Phase

Isoprene Oxidation Products



NOx concentrations and the NO2 to NO ratio at high NOx appear to dictate which pathways of 
isoprene oxidation dominate.  

Isoprene

+OH 
+O2

+ HO2

ISOPOOH

+OH 
+O2

+ NO/NO2

MAEIEPOX

Gas Phase

Aerosol Phase

Isoprene Oxidation Products



C128

Isoprene Oxidation Products – Low NOx products Vs High NOx

High Nox Vs Low NOx products
Sized to NOx 

Coloured to ozone
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Biological Activity of Lake Vic



Fertilisers and Pesticides

Naphthoxyacetic
Acid

Dinoseb (toxic and 
banned in EU)

Fertilisers

Urea 

Urea 
Derivatives 

Pesticides
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