Supplementary Information for:

Treating reverse osmosis brine of petrochemical wastewater using preparative vertical-flow electrophoresis (PVFE) with multi-objective optimization by response surface method
Rongbo Chen1, Tian Tian1,*, Ruofei Jin1, Ze Liu2, Wang Fu2, Qiuyan Ji1, Jiti Zhou1
1 Key Laboratory of Industrial Ecology and Environmental Engineering (Ministry of Education, China), School of Environmental Science and Technology, Dalian University of Technology, Dalian, 116024, China
2 Hengli Petrochemical (Dalian) Chemical Co., LTD, Dalian, 116318, China

*Corresponding authors:
Prof. Tian Tian, E-mail: skyetian@dlut.edu.cn;



Table S1 Operating parameters and their levels.
	Factors
	Levels (coded variables)

	
	-α
	-1
	0
	1
	α

	Electric field intensity (V/m)
	0.72
	0.83
	1.1
	1.37
	1.48

	Flow velocity (mL/min)
	59.37
	77.78
	122.22
	166.67
	185.08





Table S2 Results of CCD designed experiments.
	Run
	A：E 
(V/m)
	B：v 
(mL/min)
	Base conc.
(mg/L)
	Acid conc.
(mg/L)
	Base EC
(kW·h/kg)
	Acid EC
(kW·h/kg)

	1
	122.22
	1.48
	1014.09
	511.71
	13.22
	14.55

	2
	122.22
	1.1
	2183.57
	1407.21
	10.27
	11.85

	3
	122.22
	1.1
	1607.01
	1193.99
	12.41
	14.62

	4
	122.22
	1.1
	2281.71
	1265.06
	10.14
	11.26

	5
	77.78
	0.83
	426.27
	331.67
	15.78
	17.23

	6
	122.22
	0.72
	2310.99
	1677.28
	11.61
	12.18

	7
	166.67
	0.83
	3451.19
	2132.13
	13.35
	13.52

	8
	122.22
	1.1
	1778.75
	1677.28
	12.54
	11.59

	9
	59.37
	1.1
	69.04
	116.08
	28.12
	27.44

	10
	166.67
	1.37
	2093.61
	1284.02
	13.73
	15.25

	11
	185.08
	1.1
	2837.83
	2188.99
	16.69
	14.72

	12
	77.78
	1.37
	152.61
	222.69
	25.28
	24.36

	13
	122.22
	1.1
	2269.44
	1378.78
	10.03
	12.1





Table S3 Constraints used for the multi-objective optimization.
	Parameter
	Constraint
	Lower limit
	Upper limit
	Weight
	Importance

	E (V/m)
	In range
	77.78
	166.67
	1
	+++

	v (mL/min)
	In range
	0.83
	1.37
	1
	+++

	Alkali (mg/L)
	Maximize
	69.04
	3451.19
	1
	+++

	Acid (mg/L)
	Maximize
	116.08
	2188.99
	1
	+++

	Alkali EC (kW·h/kg)
	Minimize
	10.03
	28.12
	1
	+++

	Acid EC (kW·h/kg)
	Minimize
	11.26
	27.44
	1
	+++




