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Fig. S1. The IR spectra at aqueous (red line) and solid (black) state, as well as the solid features 
(black value) and solution bands for organic salts and ammonium salts.   

4000 3000 1750 1500 1250 1000
0.00

0.05

0.10

0.15

0.20

0.25

0.30

4000 3000 1750 1500 1250 1000
0.0

0.1

0.2

0.3

0.4

0.5

4000 3000 1750 1500 1250
0.0

0.1

0.2

0.3

0.4

0.5

0.6

4000 3000 1750 1500 1250 1000
0.00

0.05

0.10

0.15

0.20

4000 3500 3000 1500 1000
0.0

0.1

0.2

0.3

0.4

0.5

0.6

4000 3000 1500 830
0.00

0.05

0.10

0.15

0.20

0.25

0.30

A
bs

or
ba

nc
e

Wavenumber/cm-1

sodium tartrate sodium citrate sodium pyruvate

Ammonium sulfate

14
36

12
76

31
21

13
88

15
90

34
00

33
60

10
69

10
55

A
bs

or
ba

nc
e

Wavenumber/cm-1

12
78

13
86

16
41

33
60

15
68

33
60

13
08

A
bs

or
ba

nc
e

Wavenumber/cm-1

11
76

11
86

14
05

16
27

17
09

13
53

14
24

16
08

A
bs

or
ba

nc
e

Wavenumber/cm-1

14
12

14
43

10
80

14
02

16
40

14
17

14
48

A
bs

or
ba

nc
e

Wavenumber/cm-1

Ammonium chloride Ammonium nitrate

14
40

28
04

17
54 16

27

30
3633

67
31

30

32
31

30
70

16
42

83
1

A
bs

or
ba

nc
e

Wavenumber/cm-1



 S3 

 

Fig. S2. The and IR spectra of organic salts on dehydration and hygroscopic behavior during a 
down-up RH cycle. The shaded area shows the chosen integration region for liquid water. The 
spectra for sodium pyruvate was previous reported by Yang et al (2019).  
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Fig. S3. The FTIR spectra of mixed aerosols containing pyruvate sodium and varied ammonium 
salts which are (a) (NH4)2SO4 (b) NH4Cl and (c) NH4NO3 on hydration. The shaded area shows the 
chosen integration region for liquid water. 
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Fig. S4. The IR spectra of SP/NH4Cl particles with the varied mole ratios during the 
dehumidification (a), (c), (e) and humidification (b), (d) and (f) respectively. 

 

Fig. S5. The IR spectral comparison in the region of 1220 -1120 cm-1 for 2:1, 1:1 and 1:2 SP/NH4Cl 
particles during the dehumidification 
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Fig. S6. Hygroscopicity curve comparison of particles containing SP : AS (ammonium sulfate) = 
2:1, SC: AS = 2:3 and, ST: AS = 1:1 during two down-up RH cycles. The data for SP:AS = 2:1 was 
reported previous by Yang et al (2019). 
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