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ABSTRACT 

This study is based on different IR spectra of nylon 6 and nylon 6.6 who are most common plastic 

in environment comes from domestic and industrial waste. Study is focused on amid II band (C=O 

stretch ) Amid I band (NH bending) NH stretch. Water filter for sampling and collection of debris 

from Harike wetland was done with help of plankton net in winter season. By using standard 

digestion and density separation methods suspected miscroplastic collected and analyzed by FTIR. 

IR spectra of both virgin and sample were matched and found that nylon 6 is present in Harike 

wetland. The source of Nylon may be lateral invasion or from different water bodies who are 

integral part of Harike wetland.   
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1. INTRODUCTION 

Plastic (Polymer) pollution is showing its presence in both water and land [1]. The effect of 

their toxicity has been well documented in various reports [2,3]. But there is concern 

regarding differentiating type of polymer in plastic. Polymers having the property of being 

durable gives them potential to last long in environment [4]. The Polymer is usually defined 

by the chemical composition along with its subunits arrangement which further explains its 

physical strength. There are several types of spectroscopical techniques available, FTIR is 

one of them which is mostly used as it helps to study the composition of the various types of 

polymers [5]. Spectroscopic analysis gives the basic information regarding the type of 

constituent which can be further validated by the other analytical techniques.  

Harike wetland is one of the most important northern wetlands of India. I t holds importance 

for being rich in diversity for both flora and fauna. It occupies an area of 285.1sqkm 

contributing towards ecological enrichment [6]. 

In this work, a brief approach for exploring the high resolution Schimadzu equipment, 

including the sample analysis in vaccum, that helps decreasing interference and noise thereby 

improving spectral quality is given. Virgin samples of Polyamide (Nylon 6 and Nylon 66) 

were analyzed and it was shown that this being an easy and simple step towards primary 

differentiation of nylon 6 from rest of the types of nylons. In addition to this, the recovery of 

Nylon 6 from water samples of Harike wetland was estimated by evaluating the absorption 

bands of sample in comparison to virgin Nylon 6 and Nylon 66 
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2. Methodology 

FTIR Analysis 

The equipment used was a Schimadzu Spectrometer (8400S) mostly used for research. The 

bands  chosen for Nylon 6 and Nylon 6.6 analysis were in the regions 3000-2800cm-1, 1700-

500cm-1.The spectral resolution was 4cm-1 along with eight scans. To avoid interference due 

to moisture, sample was dried in oven at a temperature of 78 degree Celsius till use before 

and after mixing KBr. (Which was also oven dried at same temperature as that of sample). 

Sampling of Microplastic:  

Surface sampling  in the month of Dec 2018 (using plankton Net with mesh size 50µm to an 

area 600m with deoth 15cm) 

 

Net washed with distilled water 

 

Organic macro content separated 

 

Remaining washoff treated with hydrogen peroxide (30%) for organic digestion [7] 

 

Sodium Iodide treatment for density based separation[8] 

 

Samples centrifuged at 3500rpm for 15 min followed by collection of supernatant and drying 

in iven at 55 ºC for 20 min. [8] 

 

Sample Preparation: 

Nylon 6 and Nylon 6.6 were received as commercial samples in the form of pellets. The 

pellets were further converted into films prior to mixing with KBr. The film was measured 

with respect to its length and breadth prior its analysis through FTIR. The film of sample 

(both pure polymers and microplastic samples) plus KBr was prepared using a device which 

is specially used to form film samples for analysis. The film was subjected to a load pressure 

of 2-3 Kg for 10 min at room temperature resulting in films with diameter 2.6 cm.  

 

3. RESULT AND DISCUSSION 

The analysis performed in the atmospheric conditions leads to high interference in spectra in 

the form of noise. This can be substituted by acquisition of sample under vaccum (Gulmine 

2002). The spectra for both Nylon 6 and Nylon 66 showed various bands each corresponding 

to a particular group characterized by a particular distance in cm-1 between two bands[9].. 



European Journal of Molecular & Clinical Medicine 
ISSN 2515-8260              Volume 07, Issue 07, 2020 

 

4296 
 

The spectra of two Nylon types , Nylon 6 and Nylon 66 are shown in Fig 1 and Fig 2 

respectively. The results showed that both had different absorption bands including some 

common bands which were around 3400cm-1, 1500cm-1 and 1600cm-1. The common bands 

correspond to C=O bond (stretch) around 1600cm-1 (Amide I band), NH bending around 

1500cm-1 (Amide II band) along with band around 3400cm-1 for NH stretch. The discussed 

bands are characteristic of Nylon 6 which differentiate it from Nylon 66 having bands as 

given in Table 1 [10, 11]. FTIR spectra of water samples from harike wetland showed 

characteristic peaks of Nylon 6 as found for the pure Nylon 6 polymer (Fig 3). 

The major difference between the IR spectrum of Nylon types can be attributed to the degree 

of branching along with the presence of different groups. 

Therefore in this work demonstration is given to distinguish Nylon 6 and Nylon 66 by FTIR 

along with qualitative recovery of Nylon 6 from Harike wetland. 

Various studies have been performed using FTIR to study plastic properties and waste water 

has been recycled to use the water in various fields. 

 

   

                  

Fig 1: FTIR Spectra of Nylon 6 
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Fig 2: FTIR Spectra of Nylon 66 
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Fig 3: FTIR Spectra of water sample (Harike wetland) 

Table 1: 

Showing the different absorption bands of Nylon 6 and 66 corresponding to different groups 

[10, 11] 

 Absorption Band (cm-1) Group Assignment 

Nylon 66 3429 NH stretch 

 2926 CH2 asymmetric stretch 

 2856 CH2 symmetric stretch 

 1748 C=0 stretch 

 1649 Amide I band 

 1573 Amide II band 

 1413 NH deformation/ CH2 

scissoring 

 1317 Amide III/ CH2 wagging 

 1117 CCH symmetric bending/ 

CH2 twisting 

 1022 CCH symmetric bending 

 926 C-C stretching 

 780 NH wagging/CH2 rocking 

 651 C-C Bending 

 502 O=C-N Bending 

Wavenumber (cm-1) 

Percentage Transmittance 
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Nylon 6 1549 Amide II band 

 1614 Amide I band 

 3451 NH stretch 

 

4. CONCLUSION 

The contribution of using FTIR analysis was explained taking into account the differences 

between Nylon 6 and Nylon 66. It was concluded that under proper optimized conditions it 

was possible to differentiate Nylon 6 and Nylon 66 using FTIR. Also the presence of 

microplastic in Harike wetland was indicated with type Nylon 6 which can be further 

analyzed in terms of quantity. 

 

5. REFERENCES 

[1] D.K. Barnes , F. Galgani , R.C. Thompson , M. Barlaz . “Accumulation and 

fragmentation of plastic debris in global environments”. Philosophical Transactions of 

the Royal Society B: Biological Sciences. Volume 364(1526), PP:1985-98, Jul. 2009 

 

[2] J.L. Lavers , A.L. Bond , I. Hutton. “Plastic ingestion by Flesh-footed Shearwaters 

(Puffinus carneipes): Implications for fledgling body condition and the accumulation of 

plastic-derived chemicals”, Environmental Pollution. Volume 1;187, pp:124-9, April 

2014. 

 

[3] E.M. Duncan, Z.L.R. Botterell, A.C. Broderick, T.S. Galloway, P.K. Lindequ, A. 

Nuno,B.J. Godley,  2017. “A global review of marine turtle entanglement in 

anthropogenic debris: a baseline for further action”, Endanger. Species Res. Volume 34, 

pp: 431-448, Dec 2017. 

 

[4] W. Ng ,B. Minasny , A. McBratney. “Convolutional neural network for soil 

microplastic contamination screening using infrared spectroscopy”, Science of The 

Total Environment.Volume 1;702, pp:134-723, Feb 2020. 

 

[5] A.Valadez-Gonzalez ,J.M.  Cervantes-Uc , L. Veleva .” Mineral filler influence on the 

photo-oxidation of high density polyethylene: I. Accelerated UV chamber exposure 

test”,  Polymer degradation and stability.Volume1;63(2), pp:253-60, Feb 1999. 

 

[6] R. Chopra , V.K. Verma, P.K. Sharma. “Mapping, monitoring and conservation of 

Harike wetland ecosystem, Punjab, India, through remote sensing”, International 

Journal of Remote Sensing. Volume 1;22(1), pp :89-98, Jan 2001. 

 

[7] M.T. Nuelle , J.H. Dekiff, D. Remy, E. Fries. “A new analytical approach for 

monitoring microplastics in marine sediments”, Environmental Pollution. Volume 

1;184, pp:161-9, Jan 2014. 

 

[8] M. Claessens , L. Van Cauwenberghe , M.B. Vandegehuchte, C.R. Janssen. “ New 

techniques for the detection of microplastics in sediments and field collected 

organisms”, Marine pollution bulletin. Volume 70(1-2), pp:227-33, May 2013. 

 



European Journal of Molecular & Clinical Medicine 
ISSN 2515-8260              Volume 07, Issue 07, 2020 

 

4300 
 

[9] W.A. Bueno. “Manual de Espectroscopia Vibracional”, McGraw-Hill,   pp: 584, 1990. 

 

[10] J. Charles , G.R. Ramkumaar , S. Azhagiri, S. Gunasekaran. “ FTIR and thermal studies 

on nylon-66 and 30% glass fibre reinforced nylon-66”, Journal of Chemistry. Volume 

6(1), pp:23-33, 2009. 

 

[11] H. Lobo, J.V. Bonilla. “ Handbook of plastics analysis” , Crc Press, Jun 2003. 

 

[12] Takai Z.I., Kaundal R.S., Mustafa M.K., Asman S., Idris A., Shehu Y., Mohammad J., 

Idris M.G., Said M. Gamma ray and FTIR studies in zinc doped lead borate glasses for 

radiation shielding application. Materials Research, 22(1), 2018. 

 

[13] Sachdeva A., Singh R., Bhattacharya B., Singh P.K. Electrical and structural properties 

enhancement in plasticized high Tg polymers using metal salt. Phase Transitions, 

90(11), 2017. 

[14] Kumar U., Rathi R., Sharma S. Carbon nano-tube reinforced nylon 6,6 composites: A 

molecular dynamics approach. Engineering Solid Mechanics, 8(4), 2020. 

[15] Kumar U., Sharma S., Rathi R., Kapur S., Upadhyay D. Molecular Dynamics 

Simulation of Nylon/CNT Composites. Materials Today: Proceedings, 5(14), 2018.  

[16] Shukla B.K., Bhowmik A.R., Raj R.B., Sharma P.K. Physico-chemical parameters and 

status of ground water pollution in jalandhar - phagwara region. Journal of Green 

Engineering, 9(2), 2019. 

[17] Jain P., Andotra A., Aziz A., Kaur P., Mahajan A., Kumar A. Phytoremediation- a 

miracle technique for waste water treatment. Research Journal of Pharmacy and 

Technology, 12(4), 2019. 

[18] Kaur H., Kamboj V. Bioremediation of textile waste water by plant ash. Foods and Raw 

Materials, 7(2), 2019. 

[19] Arjuna A. Utilization of alcoholic beverage distilleray waste water for production of 

docosahexaenoic acid. International Journal of Pharmacy and Pharmaceutical Sciences, 

8(4), 2016. 

[20] Kumar M., Singh Dosanjh H., Sonika, Singh J., Monir K., Singh H. Review on 

magnetic nanoferrites and their composites as alternatives in waste water treatment: 

Synthesis, modifications and applications. Environmental Science: Water Research and 

Technology, 6(3), 2020. 

 


