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Table S1. Henry’s Law (H) and effective Henry’s Law (H*) values for oVOCs and HCN

Compound | H (M atm') [ H for surrogate species if H (M atm?) [ | H* (M atm?) [
available (M atm) [
HMHP 1.3x10° 1.72x108 1.72x108 H*=H [
HAC 2x10° 7.80x10° 7.80x10°8 H*=H
Assuming same dissociation as acetic acid
PAA 5.2x10? 8.41x10? 8.41x102 | (K=175x10°M);
H* = 8.41x 102 {1+ -} =1.48x10°
[H*]
7.4x10" (2,3-butanedione)
3 ' 2 *—
HDC4 2x10 1.22x102 (butanol) 1.22x10 H*=H
DHCa4 2x10° 2.1x10° (1,2-butanediol) 2.1x10° H*=H
1.32x1072 (isoprene),
HPALD 4x104 6.28x10! (tert-butyl 6.28x10! H*=H
hydroperoxide)
4.46x10° (bis-(hydroxymethyl)-
7 peroxide) 6 .
ISOPOOH 7x10 1.76x10° (hydroxymethyl 1.76x10 H*=H
hydroperoxide)
IEPOX 7x107 1.93x10°%to0 9.73x10%011 1.93x10° (4] H*=H
3 (1-ni 2.
PROPNN 1x10* 1.01x10° (L-nitrooxy-2 1.01x10° | H*=H
propanone)
8.92x103 (2-nitroxy-1-butanal)
ISOPN 5x10°% 3.65x10* (5-nitrooxy-2- 3.65x10% H*=H
pentanol)
3.65x10* (5-nitrooxy-2-
pentanol)
MACN 6x10° 9.02x10° (2-nitrooxy-1-butanol) 3.65x10* H*=H
1.01x103 (1-nitrooxy-2-
propanone)
3.65x10* (5-nitrooxy-2-
pentanol)
MVKN 6x10° 9.02x108 (2-nitrooxy-1-butanol) 3.65x10% H*=H
1.01x103 (1-nitrooxy-2-
propanone)
6.28x10! (tert-butyl
INP 5x103 hydroperoxide) 3.65x10* H*=H
3.65x10* (5-nitroxy-2-pentanal)
2.13x10* (1-methyl-1-
3 4 *—
MTNP 1x10 phenylethylhydroperoxide) 2.13x10 H*=H
. . . HCN (agq) < H* + CN- (K = 6.2x101° M)
HCN 1x10 1.72%x10 1.72x10 H* = 1.72 x 101{1 +[:_+]} =1.73x10!

[a] Data listed in Nguyen et al. (2015) which is mostly based on Sander (1999).

[b] Data from Sander (2015); The unit conversion was taken using 1 mol m= Pa® = 101.325 M

atm™,

[c] Larger value of the surrogates is chosen.

[d] v =H (1 + [:—]) [H*] = 1x107 M.

[e] Note that pKa (= -logi0Ka) for alcohols ranges from 15.5 for methanol to 18.3 for 3-pentanol.
If methanol is assumed, then Ka = 3.16x10-16, so very small contribution to H law and this
contribution decreases with increasing molecular mass.

[f] Chemical structures for these compounds follow Chan et al. (2010).

[g] Note that Sander (2015) noted a higher degree of uncertainty associated with this value.
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Table S2. Oxidizing capacities for oVOCs and HCN calculated using the methods described in
Reid et al. (1987)

Compound AG; for species (J/mol) | Example Redox Reaction. Resulting AG; | pe°™ ny pe’(W) 1
2] W Reactant + X H(+) + X e 2>Y CH4(g) + ZH,0 for the reaction
AGrtcna = -5.087x10%, AGy a0 = -2.288x105, AGinz = 0 (9/mol)
HMHP -3.9078x10° HMHP + 6 H(+) + 6 e > CHa(g) + 3 H,0 -3.465%10° 10.134 6 3.13
HAC -3.4524x10° HAC + 10 H(+) + 10 & > 3 CHa(g) + 2 H,0 -2.650x10° 4.650 10 -2.35
PAA -3.8023x10° PAA + 10 H(+) + 10 & > 2 CHq(g) + 3 H,0 -4.079%x10° 7.158 10 0.16
HDC, -4.6574x10° HDC4 + 16 H(+) + 16 & > 4 CHa(g) + 3 H,0 -4.241x10° 4.652 16 -2.35
DHC, -4.7608x10° DHC4 + 12 H(+) + 12 & > 4 CHq(g) + 3 H,0 -4.138x10° 6.051 12 -0.95
HPALD -2.4813x10° HPALD + 18 H (+) + 18 & > 5 CHq(g) + 3 H.O -6.926x10° 6.753 18 -.025
ISOPOOH -2.8025%10° ISOPOOH + 16 H(+) + 16 e > 5 CHq(g) + 3 H,O -6.605x10° 7.244 16 0.24
IEPOX -3.7487x10° IEPOX + 16 H(+) + 16 e > 5 CH4(g) + 3 H,O -5.659x10° 6.207 16 -0.79
PROPNN -2.7787x10° PROPNN + 15 H(+) + 15 e = 3 CH4(g) + 4 H,O -7.899x10° 9.242 15 2.24
ISOPN -1.9208x10° DHC4 + 19 H(+) + 19 & > 5 CHa(g) + 4 H,0 -9.775x10° 9.028 19 2.03
MACN -3.7405%10° MACN + 19 H(+) + 19 e = 4 CH4(g) + 5 H,0 -9.561x10° 8.831 19 1.83
MVKN -4.0871x10° MVKN + 19 H(+) + 19 e > 4 CHq(g) + 5 H,O -9.561x10° 8.831 19 1.83
INP -3.0226x10° INP + 21 H(+) + 21 e > 5 CHq(g) + 5 H,O -1.096x10° 9.160 21 2.16
MTNP -2.4833x10° MTNP + 34 H(+) + 34 & > 10 CHq(g) + 5 H.O -1.404x10° 7.249 34 0.25
HCN +1.202x10° 2HCN + 6 H(#) + 6 - = 2 CHa(g) + Na(g) -3.421x10° 10.007 6 3.01

[a] The AGtvalue for HCN was based on observations presented in Reid et al. (1987). Remaining values were
calculated using the Joback group method as described in Reid et al. (1987).

[b] pe? is the logarithm of the electron activity of the reaction, pe® = — AG;/(2.3RT) , where R = 8.314 J mol™ K™,
and T = temperature (K), defined as 298K here.

[c] nw is the number of hydrogen atoms in the redox reaction.

[d] pe®(W) is the value of pe° at a pH of 7; pe® (W) = pe® — ny7.
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Table S3. Mean and median values of the observation-based residual conductance (Gresidual) and

the modeled non-stomatal conductance (Gns) under different conditions (cm s%).

Nighttime dry surface

Nighttime wet surface

Daytime dry surface

observation-based

observation-based

observation-based

Compound Ghrestna modeled Gy Gresiat modeled Gps Ghrectnt modeled Gys
median mean median mean median mean median mean median mean median mean
HMHP 0.10 0.13 0.42 0.48 0.29 0.30 1.02 1.03 7.17 8.73 1.05 1.02
HAC 0.09 0.11 0.15 0.18 0.20 0.32 0.36 0.37 0.75 0.94 0.44 0.43
PAA 0.13 0.16 0.19 0.22 0.23 0.25 0.46 0.46 3.48 4.09 0.55 0.55
HDC, 0.08 0.09 0.08 0.10 0.46 0.54 0.21 0.22 0.72 0.76 0.30 0.29
DHC, 0.11 0.13 0.16 0.19 0.18 0.21 0.40 0.40 0.61 0.70 0.47 0.45
HPALD 0.08 0.11 0.15 0.18 0.22 0.32 0.36 0.37 3.28 3.53 0.44 0.43
ISOPOOH/IEPOX 0.10 0.11 0.39 0.44 0.36 0.31 0.97 0.98 341 3.70 0.99 0.96
PROPNN 0.14 0.16 0.15 0.18 0.23 0.36 0.36 0.37 1.66 1.70 0.44 0.43
ISOPN 0.16 0.18 0.15 0.18 0.34 0.45 0.36 0.37 1.40 1.49 0.44 0.43
MACN/MVKN 0.14 0.18 0.15 0.18 0.49 0.62 0.36 0.37 1.21 1.26 0.44 0.43
INP 0.09 0.10 0.15 0.18 0.46 0.46 0.36 0.37 1.24 1.25 0.44 0.43
MTNP 0.08 0.08 0.15 0.18 0.31 0.39 0.36 0.37 0.50 0.62 0.44 0.43
HCN 0.01 0.01 0.01 0.01 0.04 0.04 0.01 0.01 0.04 0.04 0.04 0.04
HCOOH 0.12 0.12 0.16 0.18 0.19 0.25 0.40 0.41 0.46 0.53 0.47 0.45
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Figure S1. The chosen model parameter () versus literature reported maximum effective Henry’s
Law (H*) values for oVOCs and HCN considered in the present study.

Figure S2. Windrose at the CTR site during the study period.
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Figure S3. Meteorological parameters at the CTR site during the study period, including
temperature (T), relative humidity (RH), solar radiation (Srad), friction velocity (ux), and

precipitation (Prec).
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Figure S4. Comparison of averaged diel variations of the observation-based residual conductance

(Gresiduar) and the modeled non-stomatal conductance (Gns) of 0VOCs and HCN.
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