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@ Introduction @ Experimental method

Numerous green leaf volatiles (GLVs) are Kinetic setup Competition kinetics?
released into the atmosphere due to the

measurement
cell  cw laser *OH + GLV - Products R1
____excimer laser —_,_
M{,cmﬂ,&w *OH + SCN- < SCNOH *- R2
! phetodiode SCNOH* 5 SCN* + OH R3
trigger computer -

—- e SCN* + SCN- 5 (SCN),* R4

cis-2-hexen-1-ol 2-E-hexenal 1-penten-3-0l ' :
_ P | oscilloscope k.4 is the second order rate constant of R 1
Secondary Organic Aerosol (SOA) Figure 1. Laser flash photolysis-laser long path k,ofis the overall second order rate constant of R 2-4,

formation through aqueous-phase absorption (LFP-LLPA) setup similar to previous studies®

reaction of GLV Table 1: Experimental conditions Aisenyzlo  KanalGLV]
 Kyef[SCN™]

+1 (1)

Radical Precursors Excimer laser CW laser Measurement A[(SCN)E]X
gas phase

(mol L1) (nm) (nm)

(Schaefer and Herrmann, 2018)

*OH [H,0,] =2 x 104 248, 308 407, 473 competition
[KSCN] = 2 x 105
SO,*~ [S,04%] = 5 x 104 248, 308 407, 473 direct Kyep(T) = e2887)71690/T po~15-1 (2)
__— NO;* [S,04%]= 0.03 391 6395 direct (Zhu, Nicovich et al. 2003)
Oxidation In [NO,] = 0.1

the presence

GLV emissions

65 NG . Experimental: 1-penten-3-0l +OH T Experimental: 1-penten-3-ol + SO, 25.0 |- Experimental: 1-penten-3-ol +M05 * Arrhenius pIOt ShOWS the Weak
SEIONG el e~ temperature  dependence of the
£ tw . | aqueous-phase reactions of GLVs.
35t | N = o Experi mental rate constant IS
e N w e e e es o considerably fast (order 107-109).
Motivation
+ Kinefic investigations of GLVs in the gas N o0 | Table 20 Experimentally observed rate
phase have already been reported=3, while Booo o constants for reactions of GLVs with
there is no kinetic data on the aqueous E E S U T '‘OH, SO,~and NO;" at 298 K.
phase reactions of selected C6 and C5 x x NN G Radica Koo
GLVs. e e e s e s 98 Tuaee e s s e 108 L mol-! s-!
« Significant gap in our knowledge of SOA P-3-ol 63.0+1.4
through aqueous-phase processes. g e zEneenatso, b Experimental: £ hexenal + 103 Hex-1-ol ©h 66.6 £ 3.0
* GlLvs as a source of SOA is still poorly =« ol TN~ sl T~ | | 2-Hexa 478 3.
rECOgnized. E sol N é D T e Y é P30l WER
+ In the present study, we focussed on the 7 | N B TN Fieiel . son 253130
kinetic studies of GLVs with *OH, SO,*- o L 2-Hoxal 18100
and NO,* radicals as a possible source of T e e T P30l 5100
aqueous SOA. Figure 2: Arrhenius plots depicting temperature dependence of the reaction | Hex-1-ol NO,* S4+23
of 1-penten-3-ol, cis-2-hexen-1-ol and 2-E-hexanal with *OH, SO,~ and NO;
respectively 2-Hexal 0.3+0.1

@ Conclusions Table 5: Activation parameters calculated using Arrhenius equation determined

-alemperature dependent kinetic investigation of GLVs (1- |isaatCo SN VL L CUE N V2 Lot L SR LT G AR R
enten-3-ol, cis-2-hexen-1-ol and 2-E-hexanal) with °*OH,

SO, P-3-oL 5.19 + 0.78 (7.86 + 0.13) x 10° 271+ 050 —63.80+—-1.09 21.70 + 4.40
O,~and NO;°
eactivity order of GLVs : *OH > SO,*~ > NO;° Hex-1-ol 950+ 1.61  (1.11+0.03)x 101  7.02+147 —41.70+-1.33 19.50 +4.71
igher Is the rate constant, higher is the percentage diffusion
. S 2-Hexall 4.45 + 0.88 (2.89 + 0.06) x 10° 197+ 048  —7210+-1.46 23.50+6.20
nd lowen,is the calculated activation energy.
'OH P-3-oL 12.80+1.54  (1.04+0.03) x 10> 1030+ 154 —23.20+—-0.65 17.20+ 3.06
[ ] o o o
Hex-1-ol 9.41 4+ 1.77 2.47 +0.08) x 101! 6.94 + 1.62 -3510+ —1.19  17.40 + 4.66
@ Atmospheric implications ox1o t (247£008) x t t t
2-Hexal 11.20 + 1.54  (4.314 0.12) x 101! 874+149  —-30.50+—-0.88 17.80 + 3.55
Aqueous-phase rea@mons were investigated for lifetimes In -
deliquescent, haze ¢ loud water. NO, P-3-oL 1890 +2.97  (2.50 + 0.14) x 10 1640 +3.20 —35.00+-1.99 26.80+6.76
_Orc_ler _Of aqueous-p etime follows _the or_der Of_ Increase Hex-1-ol  11.6+1.64  (9.88+0.327)x 1010  916+160  —427+-141  21.9 +4.56
In liguid water conte hence, maximum In deliguescent
water and minimum i ater ranging from several days 2-Hexal 17.20 + 2.03 (3.16 £ 0.13) X 1010 14.70 + 2.16 —52.20 + —2.20 30.30 + 5.71

to single minutes
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