Supporting Information
Catalytic Dehydration of Lactic Acid to Acrylic Acid over Phosphorus Promoted and Alkali Modified ZSM-5 
Ainur Syeitkhajy*, Ismail Boz, Mehtap Safak Boroglu
Faculty of Engineering, Chemical Engineering Department, Istanbul University-Cerrahpasa, 34320 Istanbul, Turkey.

	[bookmark: _Ref132183386][bookmark: _Ref132183371]Table S1 Coded independent variables and levels of the reaction conditions

		factor
	name
	units
	minimum
	maximum

	X1
	flow rate
	ml/h
	2
	7.2

	X2
	temperature
	°C
	340
	360

	X3
	feed concentration
	%
	20
	30





	[bookmark: _Ref132183719]Table S2 Experimental design matrix and results

		run
	X1
	X2
	X3
	selectivity (%)
	LA conv. (%)

	
	
	
	
	AA
	AcH
	others
	

	1
	4.6
	350
	30
	69
	14
	17
	94

	2
	4.6
	360
	25
	70
	16
	14
	97

	3
	4.6
	350
	25
	72
	15
	13
	95

	4
	7.2
	340
	20
	52
	30
	18
	100

	5
	4.6
	350
	25
	68
	17
	15
	95

	6
	2
	340
	30
	41
	11
	48
	96

	7
	2
	360
	30
	51
	13
	36
	99

	8
	7.2
	360
	20
	73
	21
	6
	100

	9
	2
	350
	25
	56
	12
	32
	97

	10
	2
	340
	20
	51
	9
	40
	99

	11
	7.2
	340
	30
	45
	26
	29
	93

	12
	4.6
	340
	25
	51
	16
	33
	95

	13
	4.6
	350
	20
	83
	13
	4
	98

	14
	7.2
	360
	30
	75
	21
	4
	96

	15
	7.2
	350
	25
	68
	19
	13
	96

	16
	4.6
	350
	25
	75
	16
	9
	95

	17
	2
	360
	20
	50
	10
	40
	100

	18
	4.6
	350
	25
	76
	15
	9
	95


AA: acrylic acid; AcH: acetaldehyde; LA: lactic acid; others: propionic acid, 2,3-pentanedione, carbon deposits and gaseous products. 




	Table S3 Analysis of variance test for the AA selectivity of the ZSM-5/P-Na catalyst

		source
	sum of square
	df
	mean square
	F-value
	p-value
	R2

	model
	11.09
	9
	1.23
	34.74
	< 0.0001
	0.9751

	X1-flow rate
	0.8924
	1
	0.8924
	25.16
	0.001
	

	X2-temperature
	2.15
	1
	2.15
	60.74
	< 0.0001
	

	X3-feed conc.
	0.0375
	1
	0.0375
	1.06
	0.3339
	

	X1X2
	0.8561
	1
	0.8561
	24.13
	0.0012
	

	X1X3
	0.0099
	1
	0.0099
	0.2788
	0.6118
	

	X2X3
	0.2548
	1
	0.2548
	7.18
	0.0279
	

	X1²
	1.07
	1
	1.07
	30.25
	0.0006
	

	X2²
	1.48
	1
	1.48
	41.83
	0.0002
	

	X3²
	0.1247
	1
	0.1247
	3.51
	0.0977
	

	residual
	0.2838
	8
	0.0355
	
	
	

	lack of fit
	0.1491
	5
	0.0298
	0.6637
	0.6793
	

	pure error
	0.1347
	3
	0.0449
	
	
	

	cor total
	11.38
	17
	 
	 
	 
	 








Table S4 Analysis of variance test for the LA conversion of the ZSM-5/P-Na catalyst
	source
	sum of squares
	df
	mean square
	F-value
	p-value
	R2

	model
	0.2179
	9
	0.0242
	153.14
	< 0.0001
	0.9942

	X1-flow rate
	0.0252
	1
	0.0252
	159.16
	< 0.0001
	

	X2-temperature
	0.0269
	1
	0.0269
	170.4
	< 0.0001
	

	X3-feed conc.
	0.0009
	1
	0.0009
	5.99
	0.0401
	

	X1X2
	0.0003
	1
	0.0003
	1.8
	0.2164
	

	X1X3
	0.0159
	1
	0.0159
	100.4
	< 0.0001
	

	X2X3
	0.0082
	1
	0.0082
	51.86
	< 0.0001
	

	X1²
	0.0129
	1
	0.0129
	81.82
	< 0.0001
	

	X2²
	0.0051
	1
	0.0051
	32.45
	0.0005
	

	X3²
	0.0025
	1
	0.0025
	15.63
	0.0042
	

	residual
	0.0013
	8
	0.0002
	
	
	

	lack of fit
	0.0013
	5
	0.0003
	
	
	

	pure error
	0
	3
	0
	
	
	

	cor total
	0.2191
	17
	 
	 
	 
	 



