
Supplement of Atmos. Chem. Phys. Discuss., 15, 23357–23405, 2015
http://www.atmos-chem-phys-discuss.net/15/23357/2015/
doi:10.5194/acpd-15-23357-2015-supplement
© Author(s) 2015. CC Attribution 3.0 License.

Supplement of

Hygroscopic behavior of multicomponent organic aerosols and their in-
ternal mixtures with ammonium sulfate

B. Jing et al.

Correspondence to:M. F. Ge (gemaofa@iccas.ac.cn) and Y. H. Zhang (yhz@bit.edu.cn)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



 

 

Instrument performance evaluation. To verify the performance of the HTDMA system, the 

hygroscopic growth of ammonium sulfate during humidification was measured first (Fig.S1). 

The experiment measurements corrected by considering Kelvin effect were in good agreement 

with predictions from E-AIM. The measured GF of ammonium sulfate at 80% RH was 1.44 

consistent with reported GF=1.45 for 100 nm particles (Gysel et al., 2002; Sjogren et al., 

2007).
 

 

 

Figure S1．Hygroscopic growth factors of ammonium sulfate particles as a function of water 

activity. Initial dry particle diameter is about 100 nm. Predictions from the E-AIM are also 

included.  

 

 

 

 

 

 



 

 

 

 

Figure S2．Hygroscopic growth factors of levoglucosan particles as a function of water 

activity. Initial dry particle diameter is about 100 nm. The fit curve to the measurements with 

Eq. (2) is shown. Predictions from the E-AIM (UNIFAC) and ideal solution model are also 

included. 

 

 

  



 

 

 

 

 

 

Figure S3. Hygroscopic growth factors of aerosols consisting of levoglucosan, oxalic acid and 

phthalic acid (Lev/OA/PA) at a mass ratio of 1:1:1 as a function of water activity. Initial dry 

particle diameter is about 100 nm. Predictions from the ZSR, E-AIM (UNIFAC) and ideal 

solution model are also included, assuming (a) oxalic acid dihydrate, (b) anhydrous oxalic 

acid in the initial dry particles. The dashed lines are calculated based on liquid oxalic acid 

(OA) assumption. The uncertainty in our measured growth factors is within 0.02. 

 

 

 

 



 

 

References 

Gysel, M., Weingartner, E., and Baltensperger, U.: Hygroscopicity of aerosol particles at low 

temperatures. 2. Theoretical and experimental hygroscopic properties of laboratory generated 

aerosols, Environ. Sci. Technol., 36, 63-68, doi:10.1021/es010055g, 2002. 

Sjogren, S., Gysel, M., Weingartner, E., Baltensperger, U., Cubison, M. J., Coe, H., Zardini, A. 

A., Marcolli, C., Krieger, U. K., and Peter, T.: Hygroscopic growth and water uptake kinetics 

of two-phase aerosol particles consisting of ammonium sulfate, adipic and humic acid 

mixtures, J. Aerosol Sci., 38, 157-171, doi:10.1016/j.jaerosci.2006.11.005, 2007. 

 

 


