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S1 Instrumental Analysis
The PET samples before and after MW assisted DES pre-treatment were analysed by FTIR spectroscopy (Perkin Elmer, UK) at a spectral region of 4000-600 cm-1. Carbonyl Index was determined based on the obtained results using baseline method. Ratios of ester carbonyl peak intensity at 1713 cm-1 to that of the normal C-H bonding mode at 1408 cm-1 in PET were calculated as follows (Chelliah et al., 2017),
                     (1)
The thermal behaviour of the samples was evaluated by a DSC Perkin Elmer 4000 (Perkin Elmer Washington, Ma, USA) with Pyris Software (Version 13.3.1) under an inert nitrogen stream. About 10 mg of specimen was sealed in an aluminium pan and the DSC scans were recorded while heating from 30 – 275 ℃ at a heating rate of 10 ℃/min, and then cooled to 30℃. The crystallinity index was calculated according to the following Equation (Li et al., 2017),
[bookmark: _4d34og8]Crystallinity index = (∆Hm/W∆Hm0) × 100         (2)
where ∆Hm (J/g) is the heat of fusion of the PET sample. ∆Hm0 is the heat of fusion for completely crystalline PET (140 J/g) (Fosse et al., 2019) and W(g) is the weight fraction of residual PET in the samples.
The percentage weight loss of PET was calculated using following equation:
     (3)
where W1 was PET initial weight and W2 was the weight of PET residual after MW assisted DESs/glycolysis technique.
Soluble monomers obtained from PET depolymerization were identified and quantified by HPLC (Alliance Waters, UK) with C-18 column (NUCLEODUR, Germany 4.6*250, 5 um) at 1.2 ml/min flow rate and 10 µl injection volume at 30 ⁰C. Standard TPA, MHET and BHET in 100% methanol were used as reference in the HPLC analysis. A mobile phase of acetonitrile and 10mM sulphuric acid in ultrapure water was employed with a UV detector at 254 nm. Total run time was 18 min. Retention times were TPA 7.9 min, MHET 9.6 min, BHET 11.7 min. Quantification of TPA, MHET and BHET was performed by constructing calibration curves with standard concentrations in the range of 0.01-1 mM
Table S1: Statistical analysis of measured responses for MW assisted glycolysis of PET using DES 1 
	Fitting model
	Factors
	Coefficient
	P-value
	ANOVA

	
	
	
	
	

	PET Carbonyl index (Y1)
	Intercept
	+3.78
	
	F = 184.91, 
R2 = 0.9916, Model P-value ˂0.0001, 
P-value of lack of fit = 0.352

	
	X1
	-0.092
	0.0010
	

	
	X2
	+0.17
	< 0.0001
	

	
	X3
	-0.37
	< 0.0001
	

	
	X1X2
	-0.20
	0.0001
	

	
	X1X3
	+0.15
	0.0005
	

	
	X2X3
	-0.38
	< 0.0001
	

	
	X12
	-0.20
	0.0001
	

	
	X22
	-0.096
	0.0045
	

	
	X32
	-0.036
	0.1253
	

	
	
	
	
	

	PET Crystallinity index (Y2)
	Intercept
	+28.86
	
	F = 442.16, 
R2 = 0.9965, Model P-value 
= ˂ 0.0001, 
P-value of lack of fit = 0.497

	
	X1
	+0.68
	0.0005
	

	
	X2
	+0.68
	0.0005
	

	
	X3
	+4.78
	< 0.0001
	

	
	X1X2
	+2.29
	< 0.0001
	

	
	X1X3
	+0.40
	0.0212
	

	
	X2X3
	+0.22
	0.1277
	

	
	X12
	+0.73
	0.0021
	

	
	X22
	+0.52
	0.0083
	

	
	X32
	+1.86
	< 0.0001
	

	
Weight loss of PET (Y3)
	
Intercept
	
+6.57
	
	
F = 214.20, 
R2 = 0.9928, Model P-value 
= ˂ 0.0001, 
P-value of lack of fit = 0.889

	
	X1
	+3.77
	< 0.0001
	

	
	X2
	+2.56
	0.0002
	

	
	X3
	+3.85
	< 0.0001
	

	
	X1X2
	+5.45
	< 0.0001
	

	
	X1X3
	+5.44
	< 0.0001
	

	
	X2X3
	+1.94
	0.0031
	

	
	X12
	+2.80
	0.0007
	

	
	X22
	+6.43
	< 0.0001
	

	
	X32
	+9.81
	< 0.0001
	


X1: volume of DES, X2: volume of EG, X3: MW irradiation time





Table S2: Statistical analysis of measured responses for MW assisted glycolysis of PET using DES 2
	Fitting model
	Factors
	Coefficient
	P-value
	ANOVA

	
	
	
	
	

	PET Carbonyl index (Y1)
	Intercept
	+3.70
	
	F = 953.1, 
R2 = 0.9984, Model P-value ˂0.0001, 
P-value of lack of fit = 0.107

	
	X1
	-0.13
	< 0.0001
	

	
	X2
	+0.12
	< 0.0001
	

	
	X3
	-0.23
	< 0.0001
	

	
	X1X2
	-0.087
	< 0.0001
	

	
	X1X3
	+0.25
	< 0.0001
	

	
	X2X3
	+0.052
	0.0006
	

	
	X12
	+0.38
	< 0.0001
	

	
	X22
	-0.087
	< 0.0001
	

	
	X32
	-0.052
	0.0007
	

	
	
	
	
	

	PET Crystallinity index (Y2)
	Intercept
	+34.34
	
	F = 311.78, 
R2 = 0.9950, Model P-value 
= ˂ 0.0001, 
P-value of lack of fit = 0.518

	
	X1
	+0.52
	0.0173
	

	
	X2
	+2.39
	< 0.0001
	

	
	X3
	+4.95
	< 0.0001
	

	
	X1X2
	-0.52
	0.0554
	

	
	X1X3
	+1.36
	0.0013
	

	
	X2X3
	+3.31
	< 0.0001
	

	
	X12
	+3.56
	< 0.0001
	

	
	X22
	+1.76
	0.0005
	

	
	X32
	-5.84
	< 0.0001
	

	
Weight loss of PET (Y3)
	
Intercept
	
+6.90
	
	
F = 170.28, 
R2 = 0.9901, Model P-value 
= ˂ 0.0001, 
P-value of lack of fit = 0.134

	
	X1
	+0.59
	0.1289
	

	
	X2
	-0.050
	0.8839
	

	
	X3
	+5.25
	< 0.0001
	

	
	X1X2
	-3.79
	0.1117
	

	
	X1X3
	+5.05
	0.0001
	

	
	X2X3
	+0.89
	0.0004
	

	
	X12
	-1.32
	0.0399
	

	
	X22
	-0.68
	0.2154
	

	
	X32
	+15.43
	< 0.0001
	


X1: volume of DES, X2: volume of EG, X3: MW irradiation time
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[bookmark: _Toc89339295]Figure S1: 3-D plots of the effect of the interaction of [a] DES volume (X1) and EG volume (X2), [b] DES volume (X1) and MW time (X3) and [c] EG volume (X2) and MW time (X3) on carbonyl index for MW assisted glycolysis of PET using DES 1 and 2
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[bookmark: _Hlk89291536][bookmark: _Toc89339296]Figure S2: 3-D plots of the effect of the interaction of [a] DES volume (X1) and EG volume (X2), [b] DES volume (X1) and MW time (X3) and [c] EG volume (X2) and MW time (X3) on crystallinity index for MW assisted glycolysis of PET using DES 1 and 2
	Weight loss (%) (Y3)
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[bookmark: _Toc89339297]Figure S3: 3-D plots of the effect of the interaction of [a] DES volume (X1) and EG volume (X2), [b] DES volume (X1) and MW time (X3) and [c] EG volume (X2) and MW time (X3) on weight loss of PET (%) for MW assisted glycolysis of PET using DES 1 and 2. 
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[bookmark: _Toc89339298][bookmark: _Hlk89338882]Figure S4: HPLC chromatograms of cooled filterate of PET samples treated via: [a] MW assisted hydrolysis, [b] MW assisted hydrolysis post MW assisted DES 1/glycolysis and [c] MW assisted hydrolysis post MW assisted DES 2/glycolysis
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