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Fig. S2 Average size of the PVIM micelles in different pH values.







Fig. S3 pH variation in the absorption process of the 5 cycles. 



Fig. S4 pH variation in the desorption process of the 5 cycles.




Table S1 Relative critical parameters
	ij
	Tcij/K
	Pcij/MPa
	Vcij/m3·kmol-1
	Zcij
	ωij

	11
	126.10
	3.394
	0.0901
	0.292
	0.040

	22
	430.75
	7.884
	0.1220
	0.269
	0.245


1 and 2 are represents N2 and SO2, respectively.


Table S2 Solubilities of SO2 in the absorbent at temperature and equilibrium pressure.
	T = 298.2K
	T = 313.2K
	T = 328.2K

	p/ kPa
	
a
	p/kPa
	
a
	p/ kPa
	
a

	0
	0
	0
	0
	0
	0

	0.1
	0.21552
	0.2
	0.07633
	0.2
	0.05346

	0.299
	0.43081
	0.4
	0.15254
	0.4
	0.12658

	0.599
	0.63392
	0.598
	0.20539
	0.803
	0.19452

	0.8
	0.85427
	1.202
	0.42015
	1.604
	0.39405

	1.002
	1.06827
	2.112
	0.64029
	2.31
	0.59704

	1.204
	1.27492
	2.213
	0.85595
	2.811
	0.79961

	1.408
	1.50033
	2.82
	1.0613
	3.316
	0.99922

	1.714
	1.71964
	3.523
	1.28472
	3.623
	1.2048

	2.412
	1.93955
	3.923
	1.47608
	4.324
	1.4063

	9.367
	2.12572
	5.428
	1.75723
	5.928
	1.60162

	20.456
	2.28352
	14.996
	2.00605
	9.053
	1.77985

	32.279
	2.44126
	29.732
	2.16838
	18.918
	1.938

	44.309
	2.59603
	46.901
	2.31814
	35.961
	2.06836

	56.651
	2.75638
	64.095
	2.46616
	52.402
	2.19397

	69.021
	2.92451
	80.993
	2.61097
	71.692
	2.30968

	81.168
	3.08798
	97.698
	2.76728
	99.191
	2.46838

	92.836
	3.24893
	
	
	
	

	104.802
	3.41321
	
	
	
	


aSolubilities of SO2 on the basis of molSO2 / kg absorbent.




Mathematic Model of the Titration Process

The detailed mathematic model of the titration experiment was as follow:
Firstly, following assumptions were made:
(1) Hydrochloric acid was fully ionized since the pKavalue of hydrochloric acid is -8.00 .
(2) The repeated unit VIM instead of PVIM was used to calculate to concentration of the absorbent, and the PVIMwere assumed to be the same molecular weight.
(3) Ionic activity coefficient was estimated by the Debye-Huckelequation.
	

	(1)

	

	(2)








where is the ionic strength,  and  are the molality and the charge of spicesrespectively, is the activity coefficient of spices andis the parameter. 
(4)Volume change on mixing are zero.
	

	(3)



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Chemical equilibrium model is as follows:
	

	(4)


	

	(5)







where is the activity of component, is the ionic product constant of water and  is the reaction equilibrium constant.
	

	(6)

	

	
(7)







whereand is the reaction equilibrium constant of VIM at (25°C) and  respectively, and  is the molar protonated reaction enthalpy.
Mass balance model is as follows:
	

	(8)

	

	(9)

	

	(10)

	

	(11)





where is the amount of VIM added in water, is the volume of the solution formed by VIM and water before titration and is the volume of added HCl solution during titration.



Mathematic Model of SO2 Absorption Equilibrium

Firstly, following assumptions were made:
(1) Hydrochloric acid was fully ionized since the pKa value of hydrochloric acid is -8.00 .
(2) The repeated unit VIM instead of PVIM was used to calculate to concentration of the absorbent, and the PVIM were assumed to be the same molecular weight.
(3) Ionic activity coefficient was estimated by the Debye-Huckel equation .
	

	(1)

	

	(2)








where  is the ionic strength, and  are the molality and the charge of spicesrespectively, is the activity coefficient of spices andis the parameter. 
(4)Volume change on mixing are zero.
	

	(3)


Chemical equilibrium model is as follows:
	

	(12)

	

	(13)

	

	(14)

	

	(5)







where  is the activity of component, is the Henry's constant of SO2, and  and  are the first and secondary dissociation constant of H2SO3 respectively.
	

	(7)








where  and  is the reaction equilibrium constant of VIM at (25°C) and  respectively, and  is the molar protonated reaction enthalpy.
Mass balance model is as follows:
	

	(15)

	

	(16)

	

	(17)





where  is the amount of SO2 captured by the absorbent,  is the amount of VIM added in water and  is the volume of the solution formed by VIM and water.
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