THEME 2: Atmospheric Composition and its Variability in a Changing Climate
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* Carbon-based compounds
with high vapour pressure

* Precursors for ozone and
secondary organic aerosols

(SOA)

* Produced from incomplete

¢ Influences OH chemistry

combustion

and atmospheric oxidation

o Emitted from fossil fuels,

industry and volcanic activity

o Converts to sulphate aerosols

and affects air quality
and climate

* Play important roles in
atmospheric chemistry,
radiation balance and
air quality
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* Dimethyl sulphide (DMS)
* Carbonyl sulphide (COS)
* Mercaptans (R-SH)

Types of VOCs

<

X

J

Pyridine

 Amines (e.g., trimethylamine)
* Pyridine
* Nitriles (e.g., acetonitrile)

Sulphur-containing | Nitrogen-containing ) Halogen-containing
Examples: Examples: Examples: Examples:
* Chlorinated hydrocarbons | | * Alkanes (e.g., methane,

(e.g., CHCl,)

* Fluorinated compounds

(e.g., CFCs)

* Brominated compounds

(e.g., CH3Br)
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ethane)
* Alkenes (e.g., ethene)

« Aromatics (e.g., benzene,
toluene)

» Oxygenated VOCs
(e.g., formaldehyde, acetone)
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Benzene

Primary Trace Gases

Emitted directly into the atmosphere
from natural or anthropogenic sources.

Examples:

* NOx (NO, NO,)

« CO

« VOCs (e.g., benzene, toluene,
methane)

L SOz

L NH3
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(Direct emissions)

Primary and Secondary Trace Gases

b Séi:ondéry Trace Gases

Formed in the atmosphere through |
chemical and photochemical reactions.

Examples:

* O3 (tropospheric ozone)

* PAN (peroxyacetyl nitrate)
* H,0, (hydrogen peroxide)
» SO3 (from SO, oxidation)
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(Photochemical and
chemical reactions)
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A representative chromatogram of online
ambient
characteristic BTEX peaks (marked) along
with other VOCs
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WHO AIR QUALITY GUIDELINE

LEVELS ARE LOWER THAN
15 YEARS AGO

Guideline levels

Guideline levels

WHO guideline for ozone is 60
Hg/m? based on an 8-hour
average concentration

2005 long-term Air Quality

2021 long-term Air Quality
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@ Objectives

Post- monsoon
variability features of
BTEX

Investigate short-term
(diurnal/day-to-day)
variations of aromatic
VOC levels, composition,
and governing factors
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Variation in hourly mean concentrations of BTEX compounds, meteorological parameters and trace gases (CO, Os, SOz, RH, SR, AT, and PBL) during October 2025
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BTEX ratios: An important tool to assess photochemical transformation
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« VOCs were 28% higher during period I
O BTEX 9.6 ppbv) as compared to those
during period | O BTEX 2.7 ppbv)

* The higher toluene abundances could be due fgt,
to additional contributions from industrial] &
sources, In addition to vehicular emissions g

=

« BTEX showed the bimodal peak, highest
concentration in morning and evening hours
and lowest during the afternoon.

« Reflecting the influence of traffic emissions

and atmospheric mixing conditions

Higher Toluene/Benzene 25- Slope=3'25'..
ratios of ~ 3.25 ppb/ppb R=073 ®
suggest a significant 20-
contribution from industries, |
) In addition to vehicular g
s sources 5 10-
. m, p-Xylene/o-xylene ratio 5 -
~2.25 ppb/ppb indicates
emission from commercial °
use (2-3 ppb/ppb)
Conclusions
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»VOCs were 28% higher during period II (> BTEX 9.6 ppbv) as compared to
those during period I (> BTEX 2.7 ppbv).

»Among all BTEX compounds, toluene was the highest contributor followed by
benzene, ethylbenzene and xylenes.

»Daytime decreases Iin the m, p-xylene/o-xylene ratio with increasing ozone
Indicate enhanced photochemical aging of xylene isomers.
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