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File No. PCB/HO/EE3/CERTFN-1/2023 Date: 06/02/2024
Certificate No: PCB/HO/PE/CERTFN/01/2024 dated 06.02.2024.
To

M/s Green Sign,

Bosco Road, Nalammile,
Erumathala, Aluva

Pin Code-683112

Sub: Certificate to Distributor - M/s Green Sign, Bosco Road, Nalammile,
Erumathala, Aluva for certification of material for banner and hoarding,
Ref: 1. Your application no: Nil dated 3/11/2023
2. Report no. CIPET: IPT- Kochi/Testing/2023-24/TC -05/2912 dated 08.01.2024
received from CIPET. (Copy enclosed).
3. GO No. 639/2023/LSGD dated 17.03.2023
4. GO No. 111/2019/LSGD dated 29.08.2019
5. SOP for certification of material for banner and hoarding issued by Kerala
State Pollution Control Board

With reference to the application received from M/s Green Sign, whose registered
address is at Bosco Road, Nalammile,Erumathala, Aluva ,Pin Code-683112 is fulfilling the
standard stipulated in GOs and SOP referred above.

Certificate to M/s Green Sign, Bosco Road, Nalammile, Erumathala, Aluva: 683112
for distributing polyethylene material for banner and hoarding material is subject to

following conditions.

1. Each material shall have the information related to name and certificate number

printed in English.



2

3.

4,

&

6.

A QR code to the Certificate issued by the Board shall be prepared by M/s. Green
Sign, which on scanning has to be lead detailing the contents of this Certificate. The
distributor shall provide this QR code to and printer units also.

The details of the QR code (email/password, Name, plant address, KSPCB certificate
no. etc.) shall be shared with the printer units and KSPCB (Head Office).

If the certified distributor is found non-complying any conditions, the Certificate shall
stand cancelled.

The distributor shall provide six-monthly report, giving details of material sale viz.
name of printing unit, district, date of issue etc.

PCB may cancel or suspend the certificate of the distributor, in case the distributor

fails to comply with any of the conditions of this certificate.

]
ISSUING AUTHORITY

(Environmental Engineer,
Plastic Section, Head Office)

Copy to:

1) AllROs & DOs, KSPCB
2) 1T cell
3) CA to Chairperson/ Member Secretary/ Chief Environmental Engineer
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: e sifw e gt PR (Farmerly Central Institute of Plastics Engineering & Technology)
g&;:"ﬁm ﬂ;ﬂﬁé;ﬁm%\q e (m?a) ! INSTITUTE OF PETROCHEMICALS TECHNOLOGY (IPT)
TR T ST T o Department of Chemicals & Petrochemicals
THEE U 3"§R$ T, 9RE SER Ministry of Chemicals & Fertlizers, Govt. of India
T, T U, B!, TSR 313, Nr,9EeT e cIPET HIL Colony, Edayar Road, Nr.Pathalam
SeinTeteet .3, HifT, el - 683501 v~ Udyogamandal P.O., Kochi, Kerala-683 501
HH : 0484-2547741 %/) 4 le—w": 62 c: Ph: 0484-2547741
-7 kochi@cipet.gov.in, cipetkochi@gmail.com -2 e wmseen E-mailkochi@cipet.gov.in, cipetkochi@gmail.com
: www.cipet.gov.in ’ Web : www.cipet.gov.in
T : e, 9= -600 032 Head Office: Guindy, Chennai-600 032

CIPET: IPT-Kochi /Testing/2023-24/TC-05/ 29 | Z Date: 08.01.2024

To

M/s.KERALA STATE POLLUTION CONTROL BOARD
PATTOM P.O, THIRUVANANTHAPURAM - 695 004

Dear Sir,

Sub.: Report on Recyclability Assessment — Reg.
Ref.: Letter FILE No.PCB/HO/EE3/CERTN- 1/2023 Dated 15.11.2023.

We are enclosing herewith consultancy report CIPET/KOCHI/CONS. /2023-24/TC-05 dated 08.01.2024 on
pertaining to the samples submitted to our laboratory.

Please find enclosed herewith the feedback form. Kindly fill and send it back to us.

Thanking you and assuring you our best services.

Yours sincerely,

Encl. as above.

FE: IEUSEE, SO, HRER, S, 96, A, S, Wi, JeHET, SR, 9, SEed, THTeTel, Eiegy, $YEE, ST, Eeadr, SRR, ST,

Centres : Ahmedabad, Amritsar, Aurangabad, Agartala, Baddi, Balasore, Bengaluru, Bhopal, Bhubaneswar, Chandrapur, Chennai, Dehradun, Guwahati, Gwalior,
Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Raipur, Ranchi, Valsad, Varanasi & Vijayawada
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CIPET/KOCHI/CONS. /2023-24/TC-05 8 " January 2024

To
KERALA STATE POLLUTION CONTROL BOARD

Pattom P.O., Thiruvananthapuram- 685 004

CERTIFICATE OF ANALYSIS

Sample Details (As stated by party) : Material for banner and hoarding
Brand Name : ZEROW

Quantity of sample submitted . 2kg

Sampling : By the party

Test results Obtained:

Recycling Category as per IS 14534 : 2016
Test details Material Recovery
Mechanical Recycling

Sample Details

Assessment of

Material for banner | recyclability of Film
and hoarding and certify its Suitable in the existing format
(As stated by party) category as per
1S:14534 (2016)
Detailed technical analysis on the above results is enclosed as Annexure.

,Bh/ € P M/kk’\
.P. uvana Dr. S. Anbudayanidhi

Authorized Signatory Authorized Signatory

Centres : Ahmedabad, Amritsar, Aurangabad, Agartala, Baddi, Balasore, Bengaluru, Bhopal, Bhubaneswar, Chandrapur, Chennai, Dehradun, Guwahati, Gwalior,
Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Raipur, Ranchi, Valsad, Varanasi & Vijayawada
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Annexure

DETAILED TECHNICAL ANALYSIS REPORT

1. PROJECT OUTLINE:

The scope of the work is to evaluate the suitability of the submitted sample for recycling
/ energy recovery. The sample was subjected to analytical characterization like
Differential Scanning Calorimeter (DSC)/ Fourier Transformed Infrared Spectroscopy
(FTIR) to identify the materials and further assessments to study the flow behavior of
the sample for recycling and the suitability for energy recovery. The samples were
subjected to mechanical recycling and the properties of the recyclates were estimated.

2. DEFINITIONS AS PER IS 14534: 2016

Recycling: Processing of plastics waste materials for the original purpose or for other
purposes excluding energy recovery.

Material Recovery: Material processing operations including mechanical recycling,
feedstock (Chemical) recycling and organic recycling, but excluding energy recovery.

Mechanical Recycling: Processing of plastics waste into secondary raw material or
products without significantly changing the chemical structure of the material.

Organic Recycling: Controlled microbiological treatment of biodegradable plastics
waste under aerobic and anaerobic conditions.

Feedstock Recycling: Conversion to monomer or production of new raw materials by
changing the chemical structure of plastics waste through cracking, gasification, or
depolymerization, excluding energy recovery and incineration.

Biological recycling: Aerobic (composting) or anaerobic (digestion) treatment of
biodegradable plastics waste under controlled conditions using microorganisms to
produce, in the presence of oxygen, stabilized organic residues, carbon dioxide, and
water or in the absence of oxygen, stabilized organic residues, methane, carbon
dioxide, and water. '

Page \3/7




3. EXPERIMENTAL:

The submitted sample was subjected to the following preliminary analysis in order to
assess the recyclability of film.

e Visual Examination

* Separation of Layers
 |dentification of Materials by DSC& FTIR
* Recycling through Melt Processing

e Evaluation of Properties of recyclates

4. RESULTS ANALYSIS
4.1 Visual Examination

S. No. Test ;r::tt o Observations
The submitted sample is in
the form of sheet.
Sample does not have any
) _— printed contents
1. Visual Examination . The submitted sample is
white in colour.
Observed a layer of
coating on one side of the
sheet.
2. Overall Mass (GSM) IS 1964 251 g/m?
4.2 Separation of layers
Test Method / :
S. No. Test Test Standard Observations
5 strips of size
1. 25 mm x 100 were

Separation of Layers

Immersed in Ethyl
acetate for 24 hrs

No layers were separated

Page ,1{/.7




4.3 Material Identification

The submitted sample was subjected to DSC and FTIR a
material of construction in the sample.

4.3.1 Differential Scanning Calorimetry (DSC):

nalysis in order to identify the

DSC /[(mWimg)
T exo
Complex Peak:
Area: -45.81 Jig
Peak: 1229°C
Onsat: 104.5°C
0.0 1 End: 127.1°C

Temperature /°C

Fig.1. DSC Thermogram

The sample was subjected to DSC anal
300°C at the heating rate of 10°
sample. The endothermic peak at 122.9°
Low Density Polyethylene (LLDPE).

-0.5 4
Glass Transition:
Onset 7i.T°C
Mid: 79.7°C
Inflection: 79.5°C
=1.04 End: 81.4°C
Delta Cp™:  0.221 Jiig*K)
-1.5 4
50 100 150 200 250 300

of the sheet (As stated by party)

ysis in the temperature range of ambient to
C / min. Fig. 1 depicts the DSC thermo gram of the
C reveals the melting temperature of Linear



S. No.

Test Test Method Test results Inference
Melting
Differential A andotheimie ’;_gmperiture of .
1 Scanning ASTM D 3418 Peak at 122.9°C inear Low Density
Calorimetry (DSC) Polyethylene
(LLDPE)

4.3.2 Fourier Transformed Infrared Spectrum

The sheet sample was subjected to Fourier Transformed Infrared (FTIR) studies on
both sides of the sheets.

Layer 1 (Uncoated)
PerxinElmer Spectrum IR Versicn 10.8.1
18 December 2023 1457
Analyst CIPET:IPT- KOGHI
Dato 18 December 2023 14:57
133,
130+ /f
125+ g
r
1201 y /\,;
1151 /-"?gzdamq{m 70%T
105- R
O e T e \ f/_’_. 145452cm1./106353;1
100 ¥il
I i
951 I}
2915.T1cm-1, G2T%T
ZBAB.45CR 1, 04.97%T
4000 3500 3000 2500 2000 1500 1000 500450
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Inference:

Fig. 2 shows the FTIR spectrum observed at the surface of the sheet (Uncoated side).
From the above FTIR spectrum the peaks observed at 2915.71 cm™ (CH, asymmetric
C-H stretching), 2848.45 cm™ (CH, symmetric C-H stretching), 1464.62 cm™ (CH;
deformation), 722.32 ecm™ (CH, rocking) corresponds to the functional groups of
polyethylene. Hence, it is inferred that the submitted sheet sample consist of
Polyethylene. Further, no peak corresponds to chlorine is observed. Hence, it is inferred
that the sample does not contains PVC.

Layer 2 (Coated)
ParkinEimear Spactrum: IR Varsion 10.6.1
16 December 2623 14:58

Analyst CIPET:PT- KOCHI
Data 18 December 2023 14:66

123

1207

110

/—’/'/_W 1 F{]é&mﬁ"[
1UGM /../ ?AA E.TI% 1, ‘mﬁ.ﬂ’%'f
3442 24pm-1, 88.92%T / 386.55cme Y] 98.1

907 V 88,5501, 98.62%T
b 4 48a'n 1, 88.95%T \,,.1
2 8 2654.22cm-1, BBA1%T

I 12351?::111 0. 5&{T

70 |

60H {

501 1722.05em 1, $.76%T

i e 1144 51em-1, 54.97%T

4000 3500 3000 2500 2000 1500 1000 500450

cm-1

Fig. 3: FTIR spectrum of the submitted sheet (Coated side)

Inference:

Fig. 3 shows the FTIR spectrum observed at the surface of the sheet (Coated side). The
two major peaks observed at 1727.05 cm™ and 1144.61 cm™ are attriburted to C=0
stretching and C-O-C asymmetrical stretching, which confirms the presence of acrylic
emulsion as coating. Further, no peak corresponds to chlorine is observed. Hence, it is
inferred that the sample does not contains PVC.




4.4. Mechanical Recycling:

4.4.1 Melt processing and granulation

The submitted sample was subjected to mechanical recycling through melt processing
technique. The sheet sample in the existing format was fed into the feed zone of the
twin screw extruder. The optimal temperature was set in each heating zone of the
extruder. The molten exiruder was subjected to cutting for further conversion to
granules. Fig. 4 shows the conversion of submitted sheet sample to recycled granules
through mechanical recycling.

e TR
e aia A
R
i

Sheet -> Recycled Granules

Fig. 4: Recycled Granules from sheet sample

4.4.2 Specimen Preparation

The recycled granules were converted into test specimens using Injection moulding
process in order to determine the properties of the recyclates. Fig. 5 shows the molded

test specimen from the recycled granules.

Fig. 5: Molded test specimen from Recycled Granules




The following properties were determined on the recyclate obtained from mechanical
recycling of submitted sample of sheet used for banner and hording.

SL Testing ;
i Test val
No Name of test Mothod Unit est value obtained
01 | Tensile strength ASTM D638 MPa 10.91
02 | Elongation at break | ASTM D638 % 359
03 | Flexural strength ASTM D790 MPa 11.03

5. SUMMARY AND CONCLUSION:

e Visual examination confirms that the submitted sample in sheet form, does not
contains any printing and the sheet is white in colour.

e FTIR and DSC reveal that the sheet sample is made of Linear Low density
Polyethylene (LLDPE) with a thin layer of acrylic emulsion coating.

e Further, there is no evidence of chlorine in the sample, confirming the absence of
PVC.

e The melt processing confirms the feasibility of mechanical recycling of the
submitted sample of sheet in the existing format.

Hence, it is concluded that the submitted sample of “Material for banner and hoarding”
(as stated by party) comprises of Linear Low Density Polyethylene (LLDPE) and a thin
coating layer of acrylic emulsion is suitable for Mechanical recycling (in the existing

Authorized Signatory Authorized Signatory

**********End Of the report*********




