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Table 1 IR frequency of control and DC air plasma treated sample

	Wavenumber

(cm-1) Literature

	Wavenumber

(cm-1) Control fabric
	Wavenumber

(cm-1) 
DC plasma treated fabric 
	Interpretation

	3455–3410

(3420)
	3456
	3454
	O2H···O6 intramolecular hydrogen bond in cellulose

	3375–3340
	3335
	3339
	O3H···O5 intramolecular hydrogen bond in cellulose

	3310-3230
	3255
	3273
	O6H···O3 intermolecular hydrogen bond in cellulose

	2981-2933
	2952
	-
	Asymmetric CH2 valence vibration

	2940-2850
	2898

2870
	2901

2874
	Symmetric CH2 valence vibration

	2980-2835
	2918

2853
	2925

2856
	Ring CH, CH2,CH2OH in cellulose from C6

	1738–1709
	1741

1728

1720

1710
	1742

1730

1720

1712
	C=O stretch in unconjugated ketones, carbonyls, esters.

	1685–1655
	1655
	1655
	C=O stretch

	1636
	1638
	1638
	Adsorbed water

	1594 and 1558
	-
	1599
	C=O stretch

	1435
	-
	1431
	H–O–C bending

	1430–1416 (1420)
	1425
	1431
	CH2 scissoring at C(6) in cellulose

	1376–1372

(1374)
	1370
	1370
	C–H deformation in cellulose

	1364
	1364
	1364
	Symmetric C–H bending

	1338–1335
	1336
	1338
	O–H in-plain deformation

	1316
	1315
	1316
	CH2 wagging

	1282–1277
	1261
	1261
	C–H deformation

	1235–1225
	1236
	1237
	O–H in-plain deformation at C(6)

	1205–1200
	1201
	1202
	O–H in-plain deformation

	1162–1125 (1159)
	1159
	1159
	C–O–C asymmetric from (-glycosidic link in cellulose

	1110
	1110
	1110
	Ring asymmetric valence vibration

	1060–1015 (1170)
	1053


	1053


	C–O vibration mainly from C(3)···O(3)H in cellulose II

	1035–1030
	1027
	1027
	C–O stretching

	996–985
	997
	997
	C–O valence vibration at C(6)

	896–892

(899)
	895
	895
	C–O–C valence vibration of (-glycosidic link

	670–668
	665
	665
	O–H out-of-plane bending

	
	
	
	


Table 2 Hydrogen bond energy, LOI, TCI, HBI and intensity of acid groups of DC air plasma 
(optimised process parameters) treated sample

	Bond energy and Bond length

	Process Parameters
	Intermolecular

O6H···O3
	Intramolecular

O3H···O5
	Intramolecular

O2H···O6
	Intersheet hydrogen bond (C – H···O)
	Intersheet hydrogen bond (C – H···O)

	P
	I
	t
	(3230-3310)
	(3340-3375)
	(3405-3460)
	2920
	2850

	
	
	
	(BL (Å)
	(EH (kJ)
	(BL (Å)
	(EH (kJ)
	(BL (Å)
	(EH (kJ)
	(BL (Å)
	(EH (kJ)
	(BL (Å)
	(EH (kJ)

	0.5
	25
	15
	-0.0041
	1.2945
	-0.2877
	0.0719
	0.0005
	-0.1438
	-0.0016
	0.5034
	-0.0007
	0.2158

	TCI, LOI and HBI

	Process Parameters
	IR Crystallinity Ratio
	Lateral order index
	Hydrogen bond intensity
	WH

	P
	I
	t
	TCI (A1372/A2900)
	LOI (A1429/A893)
	HBI (A3400/A1320)
	

	0.5
	25
	15
	0.71
	0.47
	0.24
	0.57
	0.41
	0.16
	3.23
	1.67
	1.56
	12.60

	Process parameters
	Physical and Chemical analysis

	P
	I


	t


	WH (cm)
	Intensity of C=O stretching

	
	
	
	
	Aldehyde
	Acid

	
	
	
	
	BT
	AT
	BT
	AT

	
	
	
	
	WN (cm-1)
	Intensity
	WN (cm-1)
	Intensity
	WN (cm-1)
	Intensity
	WN (cm-1)
	Intensity

	0.5
	25
	15
	12.60
	0.3364
	1741
	6.91E-3
	1756

1750

1742

1730
	0.01772

0.01953

0.04016

0.03246
	1728

1720

1710
	4.55E-3

2.29E-3

2.42E-3
	1720

1712


Table 3 Lattice parameters of control and DC air plasma 
(optimised process parameters) treated sample
	Parameters
	Literature
	Control
	DC air plasma treated sample

	a (Å)
	8.201
	7.73
	8.14

	b (Å)
	10.380
	10.23
	10.44

	c (Å)
	7.784
	7.69
	7.93

	β (º)
	96.5
	94.5
	96.2

	Crystallinity index
	
	85.8%
	75.8%


Table 4 Mean pore radius of control and DC air plasma 
(optimised process parameters) treated sample
	Sample
	Mean pore radius ((m)

	Control (untreated)
	0.117

	DC plasma treated sample
	0.336


Table 5 Ageing analysis of DC air plasma treated cotton cellulose
	Sample
	DC Plasma Treatment

	
	WH (cm)
	Carboxyl content
	Absorbance ratio
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	Intensity of

Ring CH stretching

	Control
	9.20
	1.561
	1.698
	1.200E-3

	On the day of plasma treatment
	12.60
	1.613
	1.817
	5.395E-4

	One week after ageing period
	11.90
	1.701
	1.976
	1.078E-3

	One month after ageing period
	10.80
	2.137
	2.085
	6.144E-4
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