Table 1 Non-bonded parameters of the interaction sites used in the force field
	Interaction sites
	σ(Å)
	ε/kb (K)
	q(e)
	Reference

	Acetylene
	

	CH(sp)
	4.20
	60.0
	0
	This work

	Carbon dioxide
	

	O_carbon dioxide
	3.05
	79.0
	-0.350
	(35)

	C_carbon dioxide
	2.80
	27.0
	0.700
	

	Acetaldehyde
	

	CH3(sp3)
	3.75
	98.0
	-0.043
	(26)

	CH(sp2)
	3.52
	54.0
	0.525
	

	O(sp2)
	3.05
	79.0
	-0.482
	

	Vinyl acetate
	

	CH3*(sp3)
	3.75
	98.0
	-0.074
	(22)

	CH2_*(sp2)
	3.675
	85.0
	-0.076
	(24)

	CHo_c(sp2)
	3.83
	59.6
	0.261
	Our work (20)

	Cco_o(sp2)
	3.90
	41.0
	0.757
	(36)

	Occ(sp3)
	2.80
	55.0
	-0.363
	(25)

	O_c(sp2)
	3.05
	79.0
	-0.505
	(37)





Table 2 Binary interaction of aij and bij of the UNIQUAC-RK model
	Component i
Component j
	C2H2
VAc
	CO2
VAc
	CH3CHO
VAc

	aij
	23.267
	24.567
	0

	aji
	-
	-
	0

	bij
	-2512.964
	-2751.722
	6.488

	bji
	-
	-
	-45.573





Table 3 Design parameters of the gas separation column
	Design parameters
	Value
	Unit

	Number of stages
	20
	

	Feed stage
	20
	

	Operating pressure
	0.008
	MPa

	Top temperature
	3
	℃

	Bottom temperature
	85
	℃

	Heat duty of E1
	0.81
	Gcal/h

	Heat duty of E2
	1.92
	Gcal/h

	Feed flowrate, S-1
	25000
	kg/h

	Flowrate of top stream, S-2
	13811
	kg/h

	Flowrate of product stream, S-3
	10016
	kg/h

	Flowrate of bottom stream, S-4
	1173
	kg/h
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	Feed
	This  work
	Industrial device operation data

	Flow
	S-1
	S-2
	S-3
	S-4
	S-2
	S-3
	S-4

	Composition, %
	By mass

	CO2
	0.35
	0.60
	161PPB
	-
	0.66
	0
	-

	C2H2
	47.13
	84.90
	0.50
	-
	85.25
	0.45
	-

	CH3CHO
	1.41
	1.12
	0.33
	-
	0.85
	0.26
	-

	HAc
	28.06
	0.82
	58.02
	91.02
	0.92
	56.68
	90.50

	VAc
	19.74
	6.51
	39.76
	6.41
	6.25
	41.50
	7.25

	Other
	3.31
	6.05
	1.39
	2.27
	6.07
	1.11
	2.25




