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SCHEME 1 Scheme of the reaction of PVC with Urea
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Fig. 1 FT-IR spectrum of polymer materials, (а) - PVC, (b) - PPE-2, (c)- PPE-2+ Cr(VI)
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Fig. 2 SEM microphotographs of PVC and polymers based on it (а) - PVC, (b) - PPE-2 anon exchanger, (c, d, e and f) elemental mapping images in PPE-2  and (g)-X-ray (EDX) element analysis of anion exchanger PPE-2  
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Fig. 3 Cr (VI) removal percentage at different pH
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Fig. 4 (a)-Pseudo-first-order and (b) Pseudo-second-order kinetic models of sorption Cr (VI) ions into anion exchanger PPE-2
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Fig. 5 Langmuir isotherm (a), Freundlich isotherm (b) and D-R (c) isotherm for Cr (VI) ions
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Fig. 6 The 1/T dependence of Ln KL for Cr (VI) ions
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Fig. 7 Sorption cycles of Cr (VI) ions by PPE-2 anion exchanger
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SCHEME 2 Scheme of the process sorption Cr (VI) ions onto PPE-2
Table 1 

Kinetic parameters comparison for Cr (VI) adsorbed onto anion exchanger PPE-2.

	Metal ions
	Initial conc. (mol/L)
	pseudo-first-order
	pseudo-second-order

	
	
	Calculated equilib uptake qe (mg(g-1)
	k1
(min-1)
	R2
	Calculated equilib uptake qe (mg(g-1)
	k2
(g mg-1 min-1)
	h

(г мг-1     min-1)
	R2

	Cr (VI)
	0,01
	27,3
	0,00764
	0,8458
	25,61
	0,000151
	0,0367
	0.9921

	
	0,025
	31,04
	0,00643
	0,8542
	37,85
	0,000148
	0,2157
	0.9911

	
	0,05
	51,71
	0,00689
	0,9414
	57,18
	0,000142
	0,4664
	0,9947

	
	0,075
	90,59
	0,00869
	0,8929
	82,07
	0,000124
	0,7814
	0,9971

	
	0,1
	115,5
	0,00971
	0,8418
	119,6
	0,000118
	1,3477
	0,9962

	
	0,125
	119,8
	0,00712
	0,8968
	121,4
	0,000122
	3,7341
	0,9988

	
	0,25
	128,6
	0,00919
	0,9012
	132,5
	0,000124
	6,6578
	0,9993

	
	Average k1 and k2         0,007953                                           0,000133




Table 2 

Isotherm models for the adsorption of Cr (VI) onto anion exchanger PPE-2. 
	Isotherm models
	Parameters

	
	qmax (mg/g)
	КF
	КL
	BD
(mol2/kJ2)
	n
	RL
	ED 
(kJ/mol)
	R2

	Langmuir
	148,4
	-
	2,74
	-
	-
	0,986
	-
	0,9666

	Freundlich
	-
	11,66
	-
	-
	2,3
	-
	-
	0,9982

	D-R
	-
	-
	
	0,0019
	
	
	16,13
	0,8133


Table 3 
Adsorption capacity of different adsorbents for Cr (VI).

	Ion exchange materials
	Optimum pH
	Cr (VI) Adsorption
capacity (qe,(mg/g))
	References

	PPE-2

Anion exchanger
	3
	148,4
	Present work

	QAPPS fiber
	3
	166,34
	[37]

	Ambersep 132 resin
	-
	92.1
	[38]

	Kanecaron SA fiber
	4
	87.37
	[39]

	Quaternary ammonium chloride
RQA resin
	3
	48
	[40]

	KIP210
	3
	102
	[41]

	A-400 Pirolite
	
	120,5
	[42] 

	Kanecaron KC31 fiber
	3
	250,25
	[43] 

	SAAEF fiber
	4,3
	187,7
	[44]

	D354 resin
	4
	156,25
	[45]


Table 4 

Thermodynamic characteristics for sorption of hexavalent chromium ions on anion exchange resin.

	Metal ions
	Т, К
	R2
	(G,

kJ/mol
	(H,

kJ/mol
	(S,

J/mol (К

	Cr(VI)
	293
	0,9215
	-3,283
	
	

	
	303
	
	-3,962
	16,632
	67,97

	
	313
	
	-4,642
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