
• Aqueous-phase reactions were investigated for lifetimes in

deliquescent, haze and cloud water.

• Order of aqueous-phase lifetime follows the order of increase

in liquid water content, and hence, maximum in deliquescent

water and minimum in cloud water ranging from several days

to single minutes.
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Numerous green leaf volatiles (GLVs) are

released into the atmosphere due to the

stress, cell damage or wounding.1
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•OH [H2O2] = 2 x 10-4

[KSCN] = 2 x 10-5

248, 308 407, 473 competition

SO4
•ꟷ [S2O8

2-] = 5 x 10-4 248, 308 407, 473 direct

NO3
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2-]= 0.03
[NO3] = 0.1

351 635 direct

Figure 1: Laser flash photolysis-laser long path

absorption (LFP-LLPA) setup similar to previous studies5

Table 1: Experimental conditions

• Kinetic investigations of GLVs in the gas

phase have already been reported2,3, while

there is no kinetic data on the aqueous

phase reactions of selected C6 and C5

GLVs.

• Significant gap in our knowledge of SOA

through aqueous-phase processes.

• GLVs as a source of SOA is still poorly

recognized.

• In the present study, we focussed on the

kinetic studies of GLVs with •OH, SO4
•ꟷ

and NO3
• radicals as a possible source of

aqueous SOA.
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Competition kinetics4

• OH + GLV  Products               R1

• OH + SCN- ⇋ SCNOH •- R2

SCNOH •- ⇋ SCN• + OH- R3

SCN • + SCN- ⇋ (SCN)2
•- R4

𝒌𝟐𝒏𝒅 is the second order rate constant of R 1

𝒌𝒓𝒆𝒇is the overall second order rate constant of R 2-4,

𝑨 𝑺𝑪𝑵 𝟐
−

𝟎

𝑨 𝑺𝑪𝑵 𝟐
−

𝑿

=
𝒌𝟐𝒏𝒅[𝑮𝑳𝑽]

𝒌𝒓𝒆𝒇[𝑺𝑪𝑵
−]
+ 𝟏 𝟏

𝒌𝒓𝒆𝒇 𝑻 = 𝒆 𝟐𝟖.𝟖𝟕 −𝟏𝟔𝟗𝟎/𝑻𝑳𝒎𝒐𝒍−𝟏𝒔−𝟏 𝟐

(Zhu, Nicovich et al. 2003)

(Schaefer and Herrmann, 2018)
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Figure 2: Arrhenius plots depicting temperature dependence of the reaction

of 1-penten-3-ol, cis-2-hexen-1-ol and 2-E-hexanal with •OH, SO4
•ꟷ and NO3

•

respectively

Conclusions
Radical GLV 𝑬𝑨/𝒌𝑱 𝒎𝒐𝒍−𝟏 𝑨/𝑳𝒎𝒐𝒍−𝟏 𝒔−𝟏 Δ𝐻

‡
𝒌𝑱 𝒎𝒐𝒍−𝟏 Δ𝑆

‡
𝑱 𝒎𝒐𝒍−𝟏𝑲−𝟏 Δ𝐺

‡
𝒌𝑱 𝒎𝒐𝒍−𝟏

SO4
•ꟷ P-3-oL 5.19 ± 0.78 (7.86 ± 0.13) × 109 2.71 ± 0.50 −63.80 ± −1.09 21.70 ± 4.40

Hex-1-ol 9.50 ± 1.61 (1.11 ± 0.03) × 1011 7.02 ± 1.47 −41.70 ± −1.33 19.50 ± 4.71

2-Hexal 4.45 ± 0.88 (2.89 ± 0.06) × 109 1.97 ± 0.48 −72.10 ± −1.46 23.50 ± 6.20

•OH P-3-oL 12.80 ± 1.54 (1.04 ± 0.03) × 1012 10.30 ± 1.54 −23.20 ± −0.65 17.20 ± 3.06

Hex-1-ol 9.41 ± 1.77 (2.47 ± 0.08) × 1011 6.94 ± 1.62 -35.10 ± −1.19 17.40 ± 4.66

2-Hexal 11.20 ± 1.54 (4.31 ± 0.12) × 1011 8.74 ± 1.49 −30.50 ± −0.88 17.80 ± 3.55

NO3
• P-3-oL 18.90 ± 2.97 (2.50 ± 0.14) × 1011 16.40 ± 3.20 −35.00 ± −1.99 26.80 ± 6.76

Hex-1-ol 11.6 ± 1.64 (9.88 ± 0.327) × 1010 9.16 ± 1.60 −42.7 ± −1.41 21.9 ± 4.56

2-Hexal 17.20 ± 2.03 (3.16 ± 0.13) × 1010 14.70 ± 2.16 −52.20 ± −2.20 30.30 ± 5.71

Table 5: Activation parameters calculated using Arrhenius equation determined

• Temperature dependent kinetic investigation of GLVs (1-

penten-3-ol, cis-2-hexen-1-ol and 2-E-hexanal) with •OH,

SO4
•ꟷ and NO3

•

• Reactivity order of GLVs : •OH > SO4
•ꟷ > NO3

•

• Higher is the rate constant, higher is the percentage diffusion

and lower is the calculated activation energy.

Atmospheric implications

3

4

5

Table 2: Experimentally observed rate

constants for reactions of GLVs with
•OH, SO4

•– and NO3
• at 298 K.

GLV Radical kobs

108 L mol-1 s-1

P-3-ol
•OH

63.0 ± 1.4

Hex-1-ol 66.6 ± 3.0

47.8 ± 3.1
2-Hexal

P-3-ol

SO4
•–

9.4 ± 1.0

Hex-1-ol 25.3 ± 3.0

2-Hexal 4.8 ± 0.2

P-3-ol

NO3
•

1.5 ± 0.2

Hex-1-ol 8.4 ± 2.3

2-Hexal 0.3 ± 0.1

• Arrhenius plot shows the weak

temperature dependence of the

aqueous-phase reactions of GLVs.

• Experimental rate constant is

considerably fast (order 107-109).
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