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C 5 and C 6 unsaturated aldehydes are a category of BVOCs released by plants in response to their wounds and stress. In this work, the gas phase UV absorption spectra of trans-2-pentenal (t-2P), trans-2-hexenal (t-2H) and 2-methyl-2-pentenal (2M2P) are determined between 240 and 400 nm, at room temperature and at pressures (1-9) torr. The reported UV absorption cross sections are (cm 2 molecule -1 ): σ t-2P, 330 = (4.86 ± 0.53) x 10 -20 , σ t-2H, 330 = (5.43 ± 0.57) x 10 -20 and σ 2M2P, 320 = (6.62 ± 0.50) x 10 -20 . Their photolysis constants as well as their atmospheric lifetimes toward photolysis were then estimated.

Introduction

Oxygenated Volatile Organic Compounds (OVOC) are a family of VOCs that have an oxygen as a heteroatom. This family includes alcohols, aldehydes, ketones, ethers, esters and carboxylic acids. These species are characterized by their high reactivity, their polarity as well as their water affinity [START_REF] Guenther | A global model of natural volatile organic compound emissions[END_REF]. The release of some OVOC results from damaged leaves (grazing, cutting, harvesting, freezing and drying). Among these OVOC is the family of C 5 and C 6 unsaturated aldehydes referred to as "volatile leaf substances" [START_REF] Nakamura | Green-leaf-derived C6-aroma compounds with potent antibacterial action that act on both gram-negative and gram-positive bacteria[END_REF][START_REF] Hatanaka | The biogeneration of green odour by green leaves[END_REF][START_REF] Davis | Rate coefficients for the gas-phase reaction of OH with (Z)-3-hexen-1-ol, 1-penten-3-ol, (E)-2-penten-1-ol, and (E)-2-hexen-1-ol between 243 and 404K[END_REF]. They are emitted following the enzymatic oxidation of linoleic and linolenic acids, present in vegetation in response to stress [START_REF] Hatanaka | The biogeneration of green odour by green leaves[END_REF][START_REF] Davis | Rate coefficients for the gas-phase reaction of OH with (Z)-3-hexen-1-ol, 1-penten-3-ol, (E)-2-penten-1-ol, and (E)-2-hexen-1-ol between 243 and 404K[END_REF][START_REF] Heiden | Emissions of oxygenated volatile organic compounds from plants part I: Emissions from lipoxygenase activity[END_REF]. However, their emission can lead to the formation of other oxygenated species, tropospheric ozone as well as secondary organic aerosols (SOA) and depends on temperature, solar radiation intensity, humidity and other physical and meteorological parameters [START_REF] Karl | Eddy covariance measurements of oxygenated volatile organic compound fluxes from crop harvesting using a redesigned protontransfer-reaction mass spectromete[END_REF]. The atmospheric fate of these aldehydes is influenced by the presence of an olefinic bond that provides a high reactivity toward the atmospheric photooxidants. Therefore, their presence could impact the oxidizing capacity of the atmosphere. To elucidate the atmospheric behaviour of these compounds, in terms of persistence and production of secondary pollutants, several works were carried out to study atmospheric reactivity of these species. Most of the previous studies focused on kinetic and mechanistic studies of the reactions of these compounds towards OH radicals [START_REF] Davis | Rate coefficients for the reaction of OH with (E)-2-pentenal, (E)-2-hexenal, and (E)-2-heptenal[END_REF][START_REF] Grosjean | Environmental persistence of organic compounds estimated from structure-reactivity and linear free-energy relationships. Unsaturated aliphatics[END_REF], ozone [START_REF] Atkinson | Rate constants for the gas-phase reactions of cis-3-hexen-1-ol, cis-3-hexenylacetate, trans-2-hexenal, and linalool with OH and NO3 radicals and O3 at 296, and OH radical formation yields from the O3 reactions[END_REF][START_REF] Sato | Kinetic 11 measurements for the reactions of ozone with crotonaldehyde and its methyl derivatives and calculations of transition-state theory[END_REF][START_REF] Gaona Colman | Kinetics of the gas-phase reaction between ozone and three unsaturated oxygenated compounds : Ethyl 3 , 3dimethyl acrylate , 2-methyl-2-pentenal and 6-methyl-5-hepten-2-one at atmospheric pressure[END_REF][START_REF] Kalalian | Rate Coefficients for the Gas-Phase Reaction of Ozone with C5 and C6 Unsaturated Aldehydes[END_REF] and nitrate radicals [START_REF] Grosjean | Environmental persistence of organic compounds estimated from structure-reactivity and linear free-energy relationships. Unsaturated aliphatics[END_REF][START_REF] Atkinson | Rate constants for the gas-phase reactions of cis-3-hexen-1-ol, cis-3-hexenylacetate, trans-2-hexenal, and linalool with OH and NO3 radicals and O3 at 296, and OH radical formation yields from the O3 reactions[END_REF][START_REF] Zhao | Kinetics studies of the gas-phase reactions of NO3 radicals with series of 1-alkenes, dienes, cycloalkenes, alkenols, and alkenals[END_REF].

Given the chemical structure of these aldehydes, their ability to absorb solar radiation in the spectral region 200-500 nm could be significant. Thus, their photolysis process may contribute to their atmospheric removal. However, few information exists concerning the behavior of their absorption of radiation in the actinic region (λ ≥ 290 nm) and their photolysis.

To date, only two studies exist in the literature regarding the determination of the absorption spectra of trans-2-hexenal [START_REF] Jiménez | Daytime tropospheric loss of hexanal and trans-2-hexenal: {OH} kinetics and UV photolysis[END_REF][START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF]. However, the UV-visible spectra of trans-2pentenal and 2-methyl-2-pentenal have never been determined before.

In this work, the UV absorption spectra of trans-2-pentenal (t-2P), trans-2-hexenal (t-2H) and 2-methyl-2-pentenal (2M2P) were measured in the gas phase in the spectral range 240-400 nm, at room temperature and at pressures (0.2-9) torr. Photolysis rate coefficients were then calculated as a function of the zenith angle. The tropospheric lifetimes of these unsaturated aldehydes with respect to photolysis were deduced and compared with those with other photo-oxidants.

Experimental section

UV absorption spectra determination

The experimental device has been presented in detail in previous publications from our laboratory [START_REF] Chakir | Gas phase UV absorption crosssections for a series of amides[END_REF][START_REF] Messaadia | Gas phase UV absorption cross-sections for a series of hydroxycarbonyls[END_REF]. Therefore, only a brief review is given here. The experimental setup is composed of a deuterium lamp (30W) providing a continuous spectrum in the UV range (185-400 nm), a convergent lens system to focus the beam entry into the Czerny-Turner Jobin Yvon type monochromator (iHR 320, focal length: 320 mm, slot opening: F / 4, 1800 lines / mm, dispersion: 2.35 nm / mm with a resolution of 0.30 to 0.1 nm, the entrance and the exit slit can be adjusted up to 500 µm).

At the output of the monochromator, the monochromatic light was directed into a double-jacket pyrex measuring cell (length: 100 cm, diameter: 2 cm). The signal was then collected by a photomultiplier (Hamamatsu R928). The control of the spectrometer parameters (spectral domain, acquisition time, opening of the slot ...), the data acquisition and their processing were done by Synegery software from Horiba Jobin Yvon. The wavelength calibration of the monochromator was realized using the emission lines from a low-pressure mercury lamp (253.7, 313.3, and 365.0 nm) and the precision was found better than 0.1 nm.

The pressure in the cell was measured by an MKS Baratron (0-10) Torr sensor with a reading accuracy of 0.1%. The temperature inside the cell was regulated by the circulation of heated water provided by a Lauda Ultra R410 thermostat. Two sensors were placed at the extremities of the absorption cell to read the temperature of the reactor. The product bulb containing the purified liquid sample was connected to the cell. The sample was previously purified by performing several successive cycles including cooling, pumping and return to ambient temperature. The cell / detector / pressure sensor assembly and the product bulb were placed in a wooden box to minimize the stray light effect.

Before each experiment, after cleaning the cell with a nitrogen flow, the spectrometer background noise as well as the intensity emitted by the deuterium lamp I 0 (λ) were recorded.

The compound was then introduced into the cell by thermal expansion, at a pressure lower than its vapour pressure to avoid any condensation, followed by the registration of the intensity I(λ). The spectral domain explored was between 240-400 nm with an increment of 0.2 nm. The UV absorption cross sections were determined according to the Beer-Lambert law:

= (1)

Where σ λ : the absorption cross section (cm 2 molecule -1 ), l: the optical path (l = 100 cm), C: the aldehyde concentration, OD λ : the optical density at wavelength λ with = ( ( (

( ( (2) 
I b (λ) is the spectrophotometer background noise, I 0 (λ) the intensity of the incident beam, I (λ) the transmitted intensity of the beam after absorption by the gaseous sample.

In our experiments, the pressure was set so the measured optical density does not exceed 2 and remains greater than 0.05, to be in the linearity domain of the Beer Lambert's law (SM-2). Therefore, the pressure of t-2P, t-2H and 2M2P were varied from 0.2 to 9 torr, 0.2 to 3 torr and 0.2 to 5 torr respectively. 8 to 10 repetitions were performed for each compound to minimize the uncertainties on UV absorption cross sections. In addition, to check the stability of the light sources, systematic measurements of I o (λ) were performed before and after each experiment. The uncertainty on the values of the UV absorption cross sections was considered as one standard deviation (1σ).

Materials

The studied compounds were provided by Sigma Aldrich: trans-2-pentenal (≥95%), trans-2hexenal (98%), 2-methyl-2-pentenal (≥97%).

Error analysis

In order to minimize cross section uncertainty, several spectra (6 to 10) were recorded at different concentrations for each species. Uncertainties on UV absorption cross sections are estimated less than 25% for 250 <λ <380 nm. The main error arises from systematic errors associated to: i) difficulties in handling and measuring the concentration of the studied compounds with a good accuracy because of their low vapor pressure. To avoid products sticking on the walls, experiments were done with pressure 20 to 60% lower than the vapor pressure of the studied species. (ii) the purity of the compounds, the purity of the studied compound is superior to 95% and its influence on the precision of the measurement has been reduced by further product purifications.

Beyond 380 nm and below 250 nm, the absorption of the studied products is relatively low, so that the optical densities measured were lower than 0.05 inducing larger relative uncertainties exceeding 25%.

Results and discussion

UV spectra

The UV absorption cross sections with their uncertainties obtained in the range 240-400 nm, for an increment of 1 nm, for the three unsaturated aldehydes studied are summarized in SM-1. Each value corresponds to the average of at least 8 to 10 repetitions at different concentrations of aldehydes.

Figure 1 shows the UV spectra for t-2P, t-2H and 2M2P at room temperature. All spectra exhibit a continuum at resolution of 0.2 nm. As can be seen, these spectra show the same profile with a strong absorption below 245 nm. This absorption is attributed to the π-π* transition. A broad absorption band is observed between 270 and 370 nm corresponding to the n-π* transition of the carbonyl group absorption. The absorption maximum is observed at around 330 nm for the two linear unsaturated aldehydes, t-2P and t-2H, with UV absorption cross sections: σ t-2P = (4.86 ± 0.53) x 10 -20 cm 2 molecule -1 and σ t-2H = (5.43 ± 0.57) x 10 -20 cm 2 molecule -1 respectively. An offset of the maximum absorption at 320 nm and an increase in the absorption intensity are observed for the branched unsaturated aldehyde, 2-methyl-2pentenal, where σ 2M2P = (6.62 ± 0.50) x 10 -20 cm 2 molecule -1 . The obtained results show that the absorption of t-2P, t-2H and 2M2P in the UV range 240 -400 nm increases slightly with the chain length and with the presence of branching (hyperchromic effect).

Photolysis in the troposphere occurs at wavelengths λ≥ 290 nm [START_REF] Finlayson-Pitts | upper and lower atmosphere[END_REF]. The high absorption of unsaturated aldehydes above 290 nm linked to the n-π * transition shows that these compounds could be degraded by photolysis.

Comparison with the literature

Two determinations of the gas-phase UV absorption spectrum of trans-2-hexenal exist in the literature [START_REF] Jiménez | Daytime tropospheric loss of hexanal and trans-2-hexenal: {OH} kinetics and UV photolysis[END_REF][START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF]. These studies were performed in pyrex cells with quartz windows.

O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF] recorded the spectrum over the wavelength range 290-400 nm, at room temperature (297 ± 3) K with a pressure varying between 1 and 5.8 torr. While, Jiménez et al.

[14] determined the spectrum of trans-2-hexenal in the 210-370 nm spectral range at room temperature, with spectral resolution of 0.2 nm and at varying pressures between 0.6 and 3.55 torr. The spectrum of trans-2-hexenal determined in this work has the same shape as those determined by Jiménez et al. [START_REF] Jiménez | Daytime tropospheric loss of hexanal and trans-2-hexenal: {OH} kinetics and UV photolysis[END_REF] and O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF] (Figure 2). It can be seen that the position of the absorption maximum (at 330 nm) as well as the bandwidths are identical for the three determinations. From the point of view of intensity, a very good agreement is observed with the measurements made by Jiménez et al. [START_REF] Jiménez | Daytime tropospheric loss of hexanal and trans-2-hexenal: {OH} kinetics and UV photolysis[END_REF] in particular in the spectral range 300-360 nm where the difference is of the order of 1%. Beyond 360 nm and below 300 nm the discrepancy is inferior to 10%. The comparison of our measurements with those obtained by O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF] shows a difference that does not exceed 20% between the two determinations. In the spectral range 300-370 nm, our data are systematically lower than those obtained by O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF]. However, this difference remains in the uncertainty domain of the value determined in this work.

No determinations of the gas phase UV spectra for trans-2-pentenal and 2-methyl-2-pentenal were found in the literature. This work is the first determination of their UV spectra in the range 240-400 nm and at 298 K.

Structure effect

In order to evaluate the influence of the presence of a double bond in conjugation with the carbonyl group, the UV spectra of the two unsaturated linear aldehydes (trans-2-pentenal and trans-2-hexenal) are compared to the saturated homologous aldehydes (hexanal and pentanal) (Figure 3 and Figure 4). These figures show the same spectrum pace with a shift of the absorption maximum towards longer wavelengths (bathochromic effect) in the case of trans-2-pentenal and trans-2-hexenal: the absorption maximum is shifted from 290 nm for pentanal and hexanal to 330 nm for trans-2-pentenal and trans-2-hexenal (a shift of about 14%). This shift can be explained by the fact that the presence of a double bond in conjugation with the carbonyl group of the aldehydes leads to an easier delocalization of the π electrons along the molecule inducing closer energy levels.

In order to determine the effect of branching, the UV spectra of two linear aldehydes, trans-2pentenal and trans-2-hexenal, were compared with those of two branched aldehydes, 2methyl-2-pentenal and 2-methyl-2-butenal (Figure 5). The absorption maximum is shifted to smaller wavelengths at 320 nm for 2-methyl-2-butenal and 2-methyl-2-pentenal instead of 330 nm for trans-2-pentenal and trans-2-hexenal. In addition, the absorption intensity increases in the case of the branched aldehydes (2-methyl-2-butenal and 2-methyl-2-pentenal) compared to that of trans-2-pentenal and trans-2-hexenal: an increase of 20 to 40% is observed in the 280-340 nm spectral range for the branched aldehydes. On the other hand, the absorption intensity of 2-methyl-2-butenal and 2-methyl-2-pentenal are very close indicating that the presence of an additional carbon atom does not have much effect on the absorption intensity.

Calculation of photolysis rate constants

The photolysis constants (k p ) of the unsaturated aldehydes studied are determined using the following relationship:

= ( × ( × ( (3) 
Where k p is the photolysis constant; σ(λ) is the absorption cross section (cm 2 molecule -1 ) at the wavelength λ determined in this work; φ(λ) is the quantum yield of photo-dissociation and F(λ) is the actinic flux of solar radiation (photons cm -2 s -1 ).

The photolysis constants of t-2P, t-2H and 2M2P were calculated at different zenith angles (20-70 °) for φ = 1 and for wavelengths 290 <λ <400 nm using the TUV software [START_REF]Quick TUV calculator[END_REF] (Table 1). This software allows to retrieve actinic flux data F (λ) at different latitude, longitude and time.

Table 1 shows that trans-2-hexenal is the most photolyzable compound with a maximum photolysis constant varying between 2.17x10 -4 for Ɵ =70° to 3.80x10 -4 s -1 for Ɵ =20°.

It is noteworthy to precise that the calculated photolysis constant k p values represent an upper limit of photo-dissociation rate constants. Thus, the deduced lifetimes constitute lower limits.

In order to evaluate the impact of the uncertainties on UV absorption cross sections on the photolysis constants, the upper and the lower limits of the UV absorption cross sections uncertainty ∆σ were taken into account in the calculations of k p . However, uncertainties ∆σ were ±25% over the region 250-380 nm and ±30% above 380 nm. It was found that photolysis rates obtained using the averaged UV absorption cross sections were 20% lower than those obtained using the averaged cross-sections values + ∆σ and 25% higher than those obtained using the averaged cross-sections -∆σ.

Atmospheric implications

The calculated photolysis constants were used to estimate the tropospheric lifetime of the three unsaturated aldehydes (t-2P, t-2H and 2M2P) relative to photolysis. The tropospheric photolysis lifetimes can be calculated as τ photolysis = 1 / k p with k p determined in this work. In order to determine the main chemical pathways for the atmospheric elimination of these compounds, their tropospheric lifetime with respect to their reactions with the OH, O 3 , NO 3

and Cl radicals has been also estimated. τ X = 1 / k [X] where [X] represent the average concentration of the oxidant and k the second order rate coefficient for the reaction of the unsaturated aldehydes with the oxidant. The concentration of OH radical used is 1x10 6 radical cm -3 that corresponds to the overall daily mean tropospheric concentration [START_REF] Atkinson | Rate constants for the gas-phase reactions of cis-3-hexen-1-ol, cis-3-hexenylacetate, trans-2-hexenal, and linalool with OH and NO3 radicals and O3 at 296, and OH radical formation yields from the O3 reactions[END_REF][START_REF] Finlayson-Pitts | upper and lower atmosphere[END_REF], that of ozone is 10 12 molecules cm -3 [START_REF] Finlayson-Pitts | upper and lower atmosphere[END_REF][START_REF] Vingarzan | A review of surface ozone background levels and trends[END_REF], that of the nitrate radicals is 3 x 10 9 radical cm -3 [START_REF] Calvert | the mechanisms of atmospheric oxidation of the alkenes[END_REF] and that of the chlorine atoms is 10 4 atom cm -3 [START_REF] Finlayson-Pitts | upper and lower atmosphere[END_REF].

The room temperature rate constants of the reaction of unsaturated aldehydes with OH, O 3 , NO 3 and Cl are taken from the literature (see notes of Table 2). The tropospheric lifetime values τ photolysis for the studied compounds are summarized in Table 2.

According to Table 2, unsaturated aldehydes are mainly removed in the troposphere by photolysis as well as by their reaction with nitrate (at night time) and OH radicals (in day time) with lifetimes varying between 29 minutes and 10 hours. In term of the % contribution of each route, we can deduce that: more than 80% for photolysis, from 6 to 17% for the reaction with nitrate radicals and less than 10% for the reaction with OH radicals. The contribution of ozonolysis processes and reaction with chlorine atoms are less than 0.3%

Given the reactivity of these compounds, their actual lifetimes depend mainly on the local chemical composition and the location of their emission sources. Moreover, it should be noted that, the lifetimes against photolysis τ photolysis correspond to an upper limit since the quantum yield of their photo-dissociation is considered as maximal. On the other hand, O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF] determined experimentally the photolysis rate constants of t-2H (1.5 x10 -4 s -1 ) upon sunlight photolysis at EUPHORE. The determined value was 1-3 times lower than that calculated with a quantum yield equal to 1. In addition, O'Connor et al. [START_REF] O'connor | The atmospheric photolysis of E-2-hexenal, Z-3-hexenal and E,E-2,4-hexadienal[END_REF] showed that trans-2-hexenal undergo isomerization into cis-2-hexenal without any bond breaking.

Conclusion

The UV absorption spectra of t-2P, t-2H and 2M2P have been determined at room temperature over the spectral range 240-400 nm. This work provides the first UV-visible spectra for trans-2-pentenal and 2-methyl-2-pentenal and the third for trans-2-hexenal. The UV spectra of these compounds show a broad absorption band between 270 and 370 nm corresponding to the n-π* transition of the carbonyl group. The absorption of unsaturated aldehydes beyond 290 nm linked to the n-π * transition shows that these compounds could be degraded by photolysis. Their absorption in the UV range of 270 to 400 nm increases slightly with the chain length and with the presence of branching. The UV spectrum of 2-methyl-2pentenal is shifted to smaller wavelengths at 320 nm instead of 330 nm for linear unsaturated aldehydes (trans-2-pentenal and trans-2-hexenal). The obtained UV-visible spectrum for unsaturated aldehydes were found to be in good agreement with the available literature.

Photolysis lifetime of the three unsaturated aldehydes were calculated using a photolysis quantum yield φ (λ) =1 and compared to their lifetime with other photo-oxidants (OH, NO 3 , O 3 and Cl). It was found that the atmospheric lifetimes of the studied species with respect to photolysis are of order of few minutes, thus their persistence depends on local conditions. 

Ɵ =20° Ɵ =30° Ɵ =40° Ɵ =50° Ɵ =60° Ɵ =70°
t-2P 3.06 x 10 -4 2.87 x 10 -4 2.58 x 10 -4 2.18 x 10 -4 1.63 x 10 -4 9.73 x 10 -5 t-2H 3.80 x 10 -4 4.05 x 10 -4 3.80 x 10 -4 3.42 x 10 -4 2.89 x 10 -4 2.17 [START_REF] Atkinson | Rate constants for the gas-phase reactions of cis-3-hexen-1-ol, cis-3-hexenylacetate, trans-2-hexenal, and linalool with OH and NO3 radicals and O3 at 296, and OH radical formation yields from the O3 reactions[END_REF], k (OH+trans-2-hexenal) and k (OH+ 2-methyl-2pentenal from reference [START_REF] Grosjean | Environmental persistence of organic compounds estimated from structure-reactivity and linear free-energy relationships. Unsaturated aliphatics[END_REF] b: reference [START_REF] Kalalian | Rate Coefficients for the Gas-Phase Reaction of Ozone with C5 and C6 Unsaturated Aldehydes[END_REF] c : k (NO 3 + trans-2-pentenal) from , k (NO 3 + trans-2-hexenal) from reference [START_REF] Atkinson | Rate constants for the gas-phase reactions of cis-3-hexen-1-ol, cis-3-hexenylacetate, trans-2-hexenal, and linalool with OH and NO3 radicals and O3 at 296, and OH radical formation yields from the O3 reactions[END_REF] and k (NO 3 + 2methy-2-pentenal) from reference [START_REF] Grosjean | Environmental persistence of organic compounds estimated from structure-reactivity and linear free-energy relationships. Unsaturated aliphatics[END_REF] d : k (Cl + trans-2-pentenal) et k (Cl + trans-2-hexenal) from reference [START_REF] Rodriguez | Kinetic study of the gas-phase reaction of atomic chlorine with a series of aldehydes[END_REF] e : the photolysis constants of June 30 at 12h for Paris are used to calculate the lifetime (zenith angle=26°).
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 1 Figure 1: UV absorption spectra of t-2P, t-2H and 2M2P in the domain 240-400 nm.

Figure 2 :

 2 Figure 2: Comparison of the UV spectrum of trans-2-hexenal determined in this work with those in the literature [14,15].

Figure 3 :

 3 Figure 3: Comparison between the UV spectra of trans-2-pentenal determined in this work and pentanal determined by Tadić et al. [19].

Figure 4 :

 4 Figure 4: Comparison between the UV spectra of trans-2-hexenal determined in this work and hexanal determined by Jiménez et al. [14].

Figure 5 :

 5 Figure 5: Comparison of the UV spectrum of trans-2-pentenal (this work), trans-2-hexenal (this work), 2-methyl-2-pentenal (this work) and 2-methyl-2-butenal [20].

x 10 - 4 2M2P 3 .

 43 38 x 10 -4 3.16 x 10 -4 2.83 x 10 -4 2.36 x 10 -4 1.75 x 10 -4 1.03 x 10 -4

Table 1 :

 1 Variation of the photolysis constant of t-2P. t-2H and 2M2P for Ɵ = 20°-70°.

	Compound	Photolysis constants k p (s -1 )

Table 2 :

 2 Atmospheric lifetimes of t-2P, t-2H and 2M2P with respect to OH, O 3, NO 3 , Cl, and photolysis.

	Compound	τ a	OH	τ b	O3	τ c	NO3	τ d	Cl	τ e	photolysis
	t-2P	10 h	9 days	5 h	9 days	44 min
	t-2H	6 h	8 days	8 h	6 days	29 min
	2M2P	8 h	7 days	3 h	-	41 min
	a : k (OH +trans-2-pentenal) from reference						
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