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Table S1. GEOS-Chem cloud and aerosol parameters

Cloud type Effective radius (um)
Liquid cloud droplet (marine) 10
Liquid cloud droplet (continental) 6
Aerosol type Dry Effective radius Growth factor Notes
radius Refr (um) of Ry
Rary (Lm) (Refr / Refr, RH=0%)

Sulfate + nitrate + 0.069 0.121 (RH = 0%); 1.00 (RH = 0%); | So4.dat based on
ammonium 0.149 (RH =50%); | 1.23 (RH=50%) | GADS (David

0.162 (RH=70%); | 1.34 (RH="70%) | Ridley)

0.174 (RH =80%); | 1.44 (RH = 80%)

0.198 (RH =90%); | 1.64 (RH =90%)

0.227 (RH=95%); | 1.88 (RH =95%)

0.304 (RH=99%) | 2.51 (RH=99%)
Seasalt 0.085 0.129 (RH = 0%); 1.00 (RH = 0%); | Ssa.dat based on
(accumulation 0.207 (RH =50%); | 1.60 (RH=50%) | GADS (David
mode) 0.233 (RH=70%); | 1.81 (RH="70%) | Ridley)

0.256 (RH =80%); | 1.98 (RH = 80%)

0.306 (RH =90%); | 2.37 (RH =90%)

0.372 (RH=95%); | 2.88 (RH =95%)

0.613 (RH=99%) | 4.75 (RH =99%)
Seasalt (coarse 0.401 0.952 (RH = 0%); 1.00 (RH = 0%); | Ssc.dat based on
mode) 1.534 (RH=150%); | 1.61 (RH=50%) | GADS (David

1.725 (RH=70%); | 1.81 (RH="70%) | Ridley)

1.899 (RH =80%); | 1.99 (RH = 80%)

2.274 (RH=90%); | 2.39 (RH =90%)

2.780 (RH=95%); | 2.92 (RH =95%)

4.673 RH=99%) | 4.91 (RH=99%)
Dust Bin 1 0.7 (RH >=35%) Dust_mod.F
Dust Bin 2 1.4 (RH >=35%) Dust_mod.F
Dust Bin 3 2.4 (RH>=35%) Dust mod.F




Dust Bin 4 4.5 (RH >=35%) Dust_mod.F
Organics, 0.021 0.127 (RH = 0%); 1.00 (RH =0%); | org.dat based on
hydrophilic 0.139 (RH=50%); | 1.09 (RH=50%) | GADS (David
0.145 (RH=70%); | 1.14 (RH="70%) | Ridley)
0.149 (RH=80%); | 1.17 (RH = 80%)
0.159 (RH=90%); | 1.25 (RH =90%)
0.171 (RH=95%); | 1.35 (RH=95%)
0.203 (RH=99%) | 1.60 (RH =99%)
Soot (black carbon), | 0.020 0.035 (RH = 0%); 1.00 (RH = 0%); | soot.dat based on
hydrophilic 0.035 (RH=50%); | 1.00 (RH=50%) | GADS (David
0.035 (RH=70%); | 1.00 (RH="70%) | Ridley)
0.042 (RH =80%); | 1.20 (RH = 80%)
0.049 (RH =90%); | 1.40 (RH =90%)
0.052 (RH=95%); | 1.49 (RH=95%)
0.066 (RH=99%) | 1.89 (RH =99%)
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Figure S1. Calculated ysryx as a function of aerosol composition for SNA aerosols at varying relative humidity.
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Figure S2. Calculated yoryx and ymary for SNA aerosols displayed as a function of calculated aerosol pH and varying
relative humidity

Table S2. Recommended parameterization of ygryx as a function of RH and pH. For pH < pHpreak, Yoryx =

exp(a+b*pH). For pH > pHpreak, YoLyx = Ctd*pH. Parameterization valid for -1.05 < pH < 4.64.

RH PHbreak | @ b c d

50% | 230 | * * 136(x 021)x10° | 431(= 0.07)x10°
70% 2.50 -98+0.2 1.37£0.05 | -1.53( 0.11)><10'3 7.02(£ O.34)><10'4
80% 2.63 -12.2+03 | 1.58£0.13 | -2.65(x0.19)x10* | 1.12(x 0.06)x10™*
90% 2.86 -15.6£0.6 | 2.37+0.36 | -2.81(x0.20)x107 1.06(x 0.06)x107°
95% 3.13 -148+1.0 | 1.84+0.51 | -3.51(x0.23)x10? 1.21(x 0.06)x107
99% 3.69 -147+1.1]1.90+0.48 | -8.34(x0.41)x10° | 2.39(x 0.09)x107

* for 50% RH, pH < pHpreak, YoLyx = a+b*pH+c*pH”2, where a = 3.0(= 0.5)x103, b = -7.4(= 4.5)x10*4, and ¢ = 2.3(+

0.3)x10°

Table S3. Recommended parameterization of ymgry as a function of RH and pH. For pH < pHpreax, YMGLY =

exp(a+b*pH) for pH > pHoreak, YMoLy = C+d*pH. Parameterization valid for -1.05 < pH < 4.64.

RH PHbreak | @ b c d

50% 2.30 -257+02 | 1.49+0.13 | -5.88(x 0.05)x10'° | 2.86(x 0.16)x107!°
70% 2.50 2227+0.1 | 1.37+0.05 | -1.95(x0.13)x10®° | 8.60(x 0.41)x10”
80% 2.63 -22.0+02 | 1.58+0.13 | -5.30(x 0.36)x10° | 2.21(x 0.11)x10®
90% 2.86 2222+0.6 | 2.35+0.35 | -5.71(x 0.40)x10® | 2.15(x0.11)x10*
95% 3.13 221.3+1.0 [ 2.04£0.50 | -1.00(x 0.07)x107 | 3.46(x 0.17)x10®
99% 3.69 -199+1.1|1.96+0.48 | -5.07(x0.32)x107 | 1.46(x 0.07)x107’




MATLAB routine for calculating reactive uptake coefficients

Example shown for glyoxal uptake to maritime clouds.

clear;

Da
kOH
kB
T

==
I

le-9; %Gly aqueous diffusion constant, m2/s
= 1.1e9; %Gly-OH bimolecular aqueous rate constant, 1/M/s
1.38e-23; %Boltzmann constant, m"2*kg/s”2/K
298; % Temp, K
58.04/6.023e23/1000; %% mass of one GLY molecule, kg
sqrt(8*kB*T/pi (Q/M); %m/s

alpha = 0.02;

%% Maritime CLOUD

for

end

H = 3.6e5; %Henry"s constant for dilute conditions, M/atm
R = 10e-6; %radius, m
OHconc = [2e-12, 5.3e-12, 3.8e-14]; % Molar

i =1:3

k1=kOH*OHconc(i); % calculate psuedo first order rate constant, 1/s
q = R*sqgrt(kl/Da);

f = coth(q)-1/q9;

gMC(i) = (1/alpha+w/(4*H*82_06/1000*T*sqrt(Da*kl))*1/F) -1



