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Figure S1. In situ dark-filed images of NaCl single nano-particle(100nm) with the reaction time of 1h at humidification
50 process.
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Figure S2. In situ dark-filed images of NaCl single nano-particle(100nm) with the reaction time of 2h at humidification

process.

RH10% RH40% RHS0% RH60% RH70%

- - » » -
RH72% RH74% RH76% RH78% RH80%

. . . - -
RH82% RH84% RH86% RH88% RH90%

55 Figure S3. In situ dark-filed images of NaCl single nano-particle(100nm) with the reaction time of 3h at humidification

process.
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Figure S4. In situ dark-filed images of NaCl single nano-particle(100nm) with the reaction time of 4h at humidification

process.
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Figure SS. In situ dark-filed images of NaCl single nano-particle(100nm) with the reaction time of 5h at humidification

process.
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Figure S6. In situ dark-filed images of NaCl single nano-particle (50 nm) with the reaction time of from 0.5 h to 3.5 h at
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Figure S7. In situ dark-filed images of NaCl single nano-particle (150 nm) with the reaction time of from 0.5 hto 3.5 h at
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Figure S8. In situ dark-filed images of NaCl single nano-particle (200 nm) with the reaction time of from 0.5 hto 3.5 h at

humidification process.
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Figure S9. In situ dark-filed images of NaCl single nano-particle (250 nm) with the reaction time of from 0.5 hto 3.5 h at

humidification process.
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Figure S10. In situ dark-filed images of NaCl single nano-particle (300 nm) with the reaction time of from 0.5 h to 3.5 h at
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Figure S11. In situ dark-filed images of NaCl single nano-particle (350 nm) with the reaction time of from 0.5 h to 3.5 h at

80 humidification process.
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Figure S12. In situ dark-filed images of NaCl single nano-particle (400 nm) with the reaction time of from 0.5 h to 3.5 h at

humidification process.
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85 Figure S13. In situ dark-filed images of NaCIl-SOS mixed nano-particle with 5% OVF and aged for 0 h, 2 h and 3 h at

humidification process.
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Figure S14. In situ dark-filed images of NaCI-SOS mixed nano-particle with 10%OVF andaged for O h, 2 h and 3 h at

humidification process.
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Figure S15. In situ dark-filed images of NaCl-SOS mixed nano-particle with 18%OVF and aged for 0 h, 2 hand 3 h at
humidification process.
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Figure S16. In situ dark-filed images of NaCl-SOS mixed nano-particle with 33% OVF and aged for 0 h,2 hand 3 h at
95 humidification process.

13



Oh Oh Oh Oh Oh Oh
. . . . o )

RH40% RH60% RH70% RH75% RH80% RH85%
2h 2h 2h 2h 2h 2h

RH40% RH60% RH70% RH75% RH80% RHS85%
3h 3h 3h 3h 3h 3h
» . » » » »

RH40% RH60% RH70% RH75% RH80% RH85%

Figure S17. In situ dark-filed images of NaCl-SOS mixed nano-particle with 50% OVF and aged for 0 h, 2 h and 3 h at

humidification process.
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100 Figure S18. In situ dark-filed images of NaCl-SOS mixed nano-particle with 70% OVF and aged for 0 h,2 h and 3 h at

humidification process.
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Figure S19. ion chromatography analysis of NaCl single nanoparticles (100 nm) aged for 0.5h, 1 h, 1.5h,2 h,2.5h, 3 h.
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105 Figure S20. (a) Sulfate concentration and (b) In (Co/C) of 100 nm NaCl droplets formed at 80 % RH at 20ppm SOz as a

function of reaction time.
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Figure S21.Hygroscopic growth behavior of a single 100 nm NaCl particle
Table S1. The measured values of the growth factors for NaCl single nano-particles at different relative humidities after

110 aging.

D(nm) RH(%)  GF(0.5h) GF(1h) GF(1.5h) GF(2h) GF(2.5h) GF(3h) GF(3.5h)

16



50 40 105£0.01  108£0.01 1108002 113002  116£0.02  1.18£0.02 1.18£0.02
60 110£0.02  116£0.01  117£0.02 123001  128:0.02  1310.01 1.3240.02
70 1132003 1208001 1232004 1332001 1405001  1.4420.02 1.47£0.02
75 116003 1258001 1274002 138:0.03 1475002  1.50:0.02 1.52£0.02
80 1924001 1875003 1848002  179£0.02 1732002 1712001  1.70%0.01
85 206:0.01 2012003 2008002 192¢0.03  188£0.04  1.84:0.03 1.83£0.03
150 40 132001 1132001 1.16%001  LI8x0.01 119500  1.190.01 1192001
60 122002 1232001 127:0.01 1312002 1342001  1.34£0.01 1.34£0.01
70 1312002 1332002 1395002 146002  148£0.02  149:0.02 1.50£0.02
75 1376002 138£0.02  146£0.02  152:0.02 1558003  1.56:0.02 1.5320.03
80 1.80£0.02  1.77£0.02  1.74£0.03 171003 1.69£0.02  1.68£0.02 1.6720.02
85 194£0.03  195£0.05  1.88£0.03  1.85:0.02 1828005  18320.02 1.8120.02
200 40 135001 116£0.02 118002 119002  120£0.00  120£0.02 1.20:0.02
60 1245001 128£0.02 1312002 1342002 1345001  1.3420.02 1.35£0.02
70 1332002 1412002 1455004 149001 1508002  1.50:0.02 1.50£0.02
75 13950.02  148£0.02 1505002 1.56£0.02  157£0.02  1.56x0.02 1.5720.02
80 1785002 173£0.03 1712003  1.68:0.03 168003  1.67:0.02 1.68+0.02
85 191£0.04  187£0.02 183003  1.81x003 1812002  1.80:0.02 1.8120.02
250 40 122001 114%0.02 1174003 1182002 1205002  1.20£0.01 1.200.01
60 1212001 12580.02  130£0.01 1332001 1345002  1.35:0.02 1.35£0.02
70 1312002 1358002 1445001  1.46:001  149:0.01  1.50£0.02 1.51£0.02
75 135£0.02 1412001 1495002  1.530.02  155£0.02  1.56£0.01 1.5720.02
80 1815002 178£0.02 1728003 170:0.02  1.68£0.02  1.67+0.03 1.68+0.02
85 196£0.02 1912003 184006  1.83x0.02 1812003  181:0.02 1.79+0.06
300 40 1105001 1.14%0.00 1172001 1182001  L19£0.01  120%0.02 1.200.01
60 118£0.02 1265001  129£0.02  132:0.03 133001  1.3320.02 1.34£0.02
70 126£0.01  137£0.03 143002 147002 149003  149:0.01 1.51£0.02
75 130£0.02 142002 1505003  1.530.02  155£0.02  1.570.01 1.5620.02
80 1.84£0.02  1.77£0.03  1.72£002 170002 1.69£0.02  1.69:0.03 1.68+0.03
85 1985003 1.89£0.02  1.85:0.05  1.84:0.02  181£0.02  1.82+0.03 1.8120.03
350 40 1095001 1122001 1152001 L1800l  1.18£0.05  1.190.01 1.20£0.01
60 117£0.02  1.190.01 1.260.01 131£0.00  132:0.01  1.340.02 1.3420.01
70 1235002 1295002 1362002 1.44:001  145:0.04  148:0.02 1.4920.02
75 126£0.02 1332001 1412001  1.50:002  153£0.04  1.56x0.02 1.5620.02
80 1.86:0.03  1.82£0.03  177£0.02 1732003 1712003 1.6820.02 1.67£0.02
85 199£0.05  197£0.03 189003  1.84x0.03  182£0.03  181:0.02 1.8120.02
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400 40
60
70
75
80
85

1.08+0.01
1.16+£0.01
1.23+0.02
1.24+0.01
1.87+0.01
2.01+0.01

1.12+0.02
1.21£0.01
1.31+0.01
1.33+£0.01
1.81+0.03
1.94+0.01

1.16+£0.01
1.28+0.02
1.39+0.02
1.45+0.02
1.75+0.03
1.86+0.03

1.17+0.01
1.30+0.02
1.43+0.02
1.48+0.01
1.72+0.03
1.84+0.01

1.17+0.00
1.31+£0.02
1.45+0.03
1.52+0.02
1.71+£0.01
1.84+0.05

1.18+0.01
1.33+£0.03
1.47+0.01
1.54+0.02
1.69+0.01
1.84+0.01

1.194£0.03
1.34+0.01
1.49+0.01
1.56+0.02
1.69+0.04
1.82+0.02

Table S2. The measured values of the growth factors for NaCl-SOS single nano-particles of different organic volume

fractions at different relative humidities after aging.

OVF(%) RH(%) GF(0h) GF(2h) GF(3h)
5 40 1.01+0.02 1.15+0.02 1.17+0.01
60 1.01+0.01 1.28+0.02 1.33+£0.02
70 1.01+0.01 1.39+0.01 1.45+0.02
75 0.99+0.01 1.46+0.02 1.54+0.02
80 2.01+0.04 1.73+£0.01 1.71+0.02
85 2.15+0.03 1.89+0.03 1.82+0.03
10 40 1.02+0.02 1.15+0.01 1.17+0.02
60 1.04+0.03 1.28+0.01 1.32+0.02
70 1.00+0.02 1.40+0.02 1.47+0.03
75 1.00+0.02 1.43+0.02 1.51+0.03
80 2.01+0.02 1.75+0.02 1.71+0.02
85 2.16+0.02 1.88+0.03 1.84+0.02
18 40 1.02+0.02 1.14+0.01 1.18+0.01
60 1.02+0.02 1.28+0.03 1.32+0.02
70 1.00+0.03 1.38+0.02 1.45+0.01
75 1.01+0.02 1.44+0.02 1.50+0.02
80 2.00+0.02 1.76+0.03 1.71+0.02
85 2.15+0.01 1.86+0.01 1.84+0.05
33 40 1.01+0.01 1.14+0.02 1.18+0.02
60 1.02+0.01 1.23+0.03 1.31+0.02
70 1.02+0.01 1.36+0.02 1.42+0.02
75 1.00+0.02 1.42+0.04 1.51+0.02
80 2.02+0.02 1.76+0.02 1.73+0.02
85 2.14+0.03 1.93+0.01 1.84+0.03
50 40 1.02+0.01 1.12+0.02 1.16+0.01
60 1.01+0.01 1.23+0.02 1.26+0.03
70 0.99+0.03 1.33+0.01 1.40+0.02
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75 1.02+0.01 1.37+0.01 1.44+0.02
80 2.02+0.01 1.78+0.02 1.74+0.01
85 2.16+0.02 1.91+£0.04 1.89+0.01
70 40 1.02+0.02 1.07+0.01 1.12+0.02
60 1.00+0.01 1.11+0.02 1.20+0.01
70 0.99+0.03 1.13+0.02 1.27+0.02
75 1.00+0.02 1.17+0.01 1.31+0.02
80 2.02+0.03 1.92+0.01 1.81+0.01
85 2.15+0.01 2.04+0.03 1.97+0.01
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