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Less to none known about oxidation products
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Inconsistent data on relative prevalence of 

terpenes in emissions and plant tissue

Bracho-Nunez et al., 2013 Adapted from Courtois et al, 2012
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Influence of the Manaus Plume

Adapted from GoAmazon White Paper 

Prevailing wind



GC MS

Valveless

Injector

cyclone 

(PM1)

denuder
Automatic injection of

calibration standards

Vacuum

(Sample Pump)Semivolatile

Collection Cell

He

MSTFA

Semivolatile Thermal Desorption Aerosol Gas 

Chromatograph (SV-TAG) with Derivatization

Zhao et al., 2013; Williams et al., 2006; 

Kreisberg et al., 2009; Isaacman et al., 2014

In-field derivatization:

Hourly measurements of most 

previously reported tracers

Dual cells with 

simultaneous 

collection employing 

denuder difference 

technique



>20 Sesquiterpenes in ambient



>20 Sesquiterpenes in ambient

α-cubebene

α-copaene

cyperene

γ-muurolene

δ-cadinene



>20 Sesquiterpenes in ambient

α-cubebene

α-copaene

cyperene

γ-muurolene

δ-cadinene

Common/available standards 

longifolene

β-caryophyllene

alloaromadendrene



>20 Sesquiterpenes in ambient
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α-copaene

cyperene

γ-muurolene

δ-cadinene

Common/available standards 

longifolene

β-caryophyllene

alloaromadendrene

Very few of these have been studied by atmospheric chemists in terms of 

kinetics or SOA production.
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Does ambient SQT composition 

compare to that of copaiba oil?
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Sesquiterpenes composition

Copaiba Essential Oil Full ambient composition

At 20 ppb O3: β-caryophyllene τO3 < 3 mins

α-copaene τO3 = 3.3 hrs
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Copaene as indicator for total 
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1) Conc. Isop > MT > SQT

Ozone reactivity = kO3[Terpene]

1) 
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2) Ozone reactivity SQT > MT > ISOP

Ozone reactivity = kO3[Terpene]

1) 

2) 

Isoprene dominates by concentration, but 

sesquiterpenes dominate reaction of BVOC with O3.
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Organic aerosol enhancement by BVOC and CO
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Organic aerosol enhancement by BVOC and CO

Isoprene Monoterpenes
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High SQTs accompany enhanced organic production.
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High SQTs accompany enhanced organic production.

High SQTS + High CO result in higher OFR enhancements.
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Organic aerosol enhancement by BVOC and CO

High SQTs accompany enhanced organic production.

High SQTS + High CO result in higher OFR enhancements.

Isoprene Monoterpenes Sesquiterpenes

What chemical differences affect this?
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Increasing concentration in the Amazon

Increasing reactivity and chemical diversity

Increasing contribution to ambient SOA formation?




