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Figure S1. Growth factors observed in the hydration and dehydration experiments for the preconditioned D-glucose (a)
and mixed AS-GI particles with a mass ratio of 1:1 (b).
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Figure S2. The relative uncertainty of water activity, aw for pure ammonium sulfate and D-glucose aerosol particle
obtained by DKA.
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Figure S3. The s,, (D) dependence of D-glucose aerosol particles and uncertainty of DKA-derived water activity, a,,
and surface tension, ¢ at growth factor, g,=1.06 (a) and g,=1.4 (b).
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Figure S4. The DKA-derived o based on a sequence of measurements with four (1 run) and eight (2" run) dry
diameters, Ds. For further analysis we used o from the 2" run with less error.

S1. Related parameters of the DKA model

The experimental s,,(g,) dependences, obtained for each dry particle diameters D were fitted using cubic spline
interpolation. The resulting set of s,, (D) values at given g, was then used to determine water activity and surface tension
(Eq.3) (Fig.S3). The growth factor g, is related to the mass fraction of solute X, its dry density p, and the density of the
solution py,,; as follows:

ao=(2)" (s1)

XsPsol

Equation (S1) is used to calculate the desirable g, at given value of X, and vice versa. The concentration dependence of

Psor.as (9 cm3) for ammonium sulfate aqueous solution was taken from (Tang and Munkelwitz, 1994):

Psoras = 0.9971 + 0.592 X5 — 5.036 - 10™* X2 + 1.024 - 1076 X3 |, (S2)

and density for glucose solution, ps,; ¢; Was obtained by the polynomial fit of the experimental data from different authors

(Mikhailov et al., 2020). The updated parameters were obtained after addition of glucose density at X;,=1:
Psorgt = 0.9963 + 0.3998 X;; + 0.0520 X2, + 0.0904X3, (S3)

where the standard deviation of the fit is 0.0012 g cm™. For mixed AS/GI aerosol particles the density solution was
determined using the expression from Tang (1997),
Xs.4S Xsa \ S4
Psol = (p A% =6 > ) (S4)
sol.AS Psol,Gl
where pgo; 45 and pg,; 1 are the corresponding solution densities of the binary solutions evaluated at the total mass fraction
of solute in solution X, . Thus, with an AS:GI mass ratio of 1:1 the X, ,¢ = X, ;; = 0.5X. The partial molar volume of
water v, as a function of solute mass fraction and solution density was determined as (Brechtel and Kreidenweis, 2000):

Uy _M_W(l +%), (S5)

Psol Xs

where M,, is the molecular weight of water.



S2. Normalization of solute activity coefficients

The activity and the activity coefficient are effected by the choice of standard state and by the choice of concentration scale
(Robinson and Stokes, 1970; Prausnitz et al., 1999). The activity coefficients calculated from Eq. (9) are unsymmetric
molality based coefficients. The activity coefficients derived from AIOMFAC for glucose and from E-AIM for ammonium
sulfate are based on the mole fraction scale but use different reference state, i.e. symmetric for glucose and unsymmetric for
ammonium sulfate, respectively. Thus, in order to compare AIOMFAC activities for D-glucose with whose calculated from
Eqg. (9), we need first converted the model activity coefficients normalized symmetrically to activity coefficients normalized
unsymmetrically (Prausnitz et al. 1999):

Lx — im £, (S6)

Ysx x;i—0

where f; , and y; , are the mole fraction based activity coefficients of solute, s in symmetric and asymmetric reference state,
respectively. We then converted the obtained unsymmetrically normalized mole fraction scale activity coefficients, y;, into

molality based coefficients, ys ., using the ratio (Prausnitz et al. 1999) :

Yom = Vsx/ (1 + 0.001v,M,, my), (S7)

where v, and m, are the stoichiometric dissociation number and molality of the solute (mol kg of water), M,, is the
molecular mass of water (g mol™). The corresponding activities were then calculated using Eq. (7). Note that the above

described normalisation of the activity coefficients was done for both water-dissociating ammonium sulfate and non-

1
dissociating glucose. For dissociating ammonium sulfate we have : y;, = y4 , = (y,f,ma,ysmz—) /3 , Where the ion activity
coefficient yy,,+ and ygo,2- in mole fraction scale are taken from E-AIM I1l. For simplicity, in Eq. (6-9) we omit the
subscripts m and s, i.e. instead of y; ,,, for ammonium sulfate and glucose we use y,. and y, respectively.
Table S1. The polynomial coefficients (4,) of a,, in the aqueous solution droplets of pure ammonium sulfate and D-

glucose and their mixture with mass ratio of AS:Gl = 4:1 and 1:1, respectively as a function of the mass fraction of the
solute (X;). R? is the coefficient of determination of the fit.

Polynomial fit function: a,, = 1.0 + Yn_; A, X[

Species A, A, Ag A, As R? X; range

Ammonium sulfate (AS) -0.38778 1.12310 -4.34221 3.25940 -0.56537 0.9998 0.15-0.81
D-glucose (Gl) 0.19415 -2.52973 6.66509 -7.48629 2.19748 0.9996 0.18-0.98
AS:Gl=4:1 -0.29223 0.252707  -1.00143 -0.649429  0.88262 0.9999 0.08-0.92

AS:Gl=1:1 -0.15441 -0.75355 3.18257 -5.57340 2.70432 0.9996 0.08-0.98




Table S2. Polynomial coefficients (4,,) of ammonium sulfate, a,s and glucose, ag; activity in the water as a function of the
mass fraction (X;). R? is the coefficient of determination of the fit.
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Table S3. The saturated surface adsorption, I° (mol cm) and the adsorption equilibrium constant, K as the best fit
parameters of Eq. (12).

Species rwo K, ag range n R?

Ammonium sulfate -6.04 (+ 0.29) 1010 1.99+0.30 0.05-63.5 51 0.966

D-glucose -2.91 (£ 1.02) 100 0.05 +0.03 2.5-144.7 31 0.804
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