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fqid ¥ / REPORT NO. 76005
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Pages”..? ....... Nos. PartAB,C&D
30-06-2023

e WEE TR F STER TdHw fid / TEST REPORT AS PER TEST STANDARD : Refer Part C

(9M - & /PART-A )

T Aftrer &1 faawor / PARTICULARS OF SAMPLE SUBMITTED

s7) @t %1 W/ a) Name of the Sample * PBAT Compostable Film - as stated by the
party
an) dfuer W g &1 ad@/ b) Date of Recei :
) ) Date of Receipt of sample ! 30-06-2023
3) I=/uER/EER/ /) Grade / variety / type / size / class Nil
%)  ©ifed e / d) Declared value, If any * Nil
3) wis ¥./e)Code No. Nl
%) o9 ¥ ud fmw adw/ f) Batch No. and Date of Manufacture: Nil
e / g) Quantit :
) g) Quantity 2kg
) Ufem =t Afc [ h) Mode of Packing : .
packed in film
. - | :
%) H s @ 7@ /i) Sealed or not N6t Sealsd
3t)  ®E = ¥/ j) Any other information
23061033 [ 9 - @ /PART-B }
IR gat / SUPPLEMENTARY INFORMATIONS
&) SR weEnfEat ?g W= / a) Reference to sampling procedure : Sampling not done by this lab

M) "N HH w4 AU T wEEE TWES @ e 9o

b) Supporting documents for the measurement taken and result derived : Asgivenin Part C

3) Getrg s oTREN § Frffm & omEm wew dft ¥ w8 e

c) Deviation from the test method as prescribed in relevant work instructions, if any : No Fjeviation from the standard
1]
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Tec LAY



B AR SR M1 CENTRAL INSTITUTE OF PETROCHEMICALS
Arenfired Heers qP

ENGINEERING & TECHNOLOGY
YN fFed TN T INSTITUTE OF PETROCHEMICALS TECHNOLOGY
TR A g faam

cipeT fu o Department of Chemicals & Petrochemicals
W Ud e e, R T ' - Ministry of Chemicals & Fertilizers, Govt. of India
gl 9 - 600 032.

Guindy, Chennai - 600 032.
?ﬁ'ﬁ 1 91-44-2225 4701-6 wFw : 91-44-22254707 \ I Tel : 91-44-2225 4701-6 Fax : 91 - 44 - 22254707
i@ : chennai@cipet.gov.in @ : www.cipet.gov.in : E-mail : chennai@cipet.gov.in Website : www.cipet.gov.in

Te7or </ TEST REPORT

76005 TSN 34880
fears / Date '19-03-2024

fiaid 4 / REPORT NO. :

(9 - 7 /PART-C |
e fmy / TEST RESULTS
Test Duration: 14.08.2023 to 19.03.2024

Test Method/ . . Specified
SI.No Name of the Test Bandard Unit Results Obtained Requirements
. . ) Poly butylene adipate
1 Material Identification FTIR & DSC - co- terephthalate (PBAT) -
Disintegration (Dry mass Ko more than
2 remains in 2 mm sieve after ISO 17088:2021 % 8.4 10%
84 days) g
Ultimate aerobic
Biodegradation (with 91.2 t>h20té:: t?riggigtf
3 reference to 100% ISO 17088:2021 | % ' t’; 7
degradation of positive (at the end of 135 days) mort(aj an
reference) ays.)
Plant Growth study
Monocotyledon (Onion) =
4 | % Seed emergence ISO 17088:2021 | TeR >80
Dicotyledon (Fenugreek) ClL6.4.3 0
% Seed Emergence % a1 >80
5 Acute Ecotoxic effects to earthworm
Survival of adult earthworm at
°| the end of 7 days 1SO:17088:2021 10 A
Survival of adult earthworm at .CI 5 4;4 % 100 > 90
the end of 14 days T
c | Biomass end of the 14 days 98 > 90
6 Chronic Ecotoxic effects to earthworm
Survival of adult earthworm at
2| the end of 28 days o8 =30
Survival of adult earthworm at : ;
b the end of 56 days 1SO:17088:2021 % 98 >90
Ofsbring atih 4 of 56 Cl.6.45
& spring at the end o 94 > 90
days
d| Biomass end of the 56 days 100 > 90
The detailed observation on biodegradability test is enclosed as Annexure
Contd.
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PART C - TEST RESULTS
SL.No Name of the Test TestWethod/ | \oye | mesnilte Obtained Specifiad
Standard Requirements*
7 Heavy metals concentration
a. [Arsenic (As) 1.365 10
b. [Copper (Cu) 2.094 300
c.  |Nickel (Ni) 0.998 50
d. |Zinc (Zn) ISO 4.661 1000
e |Cobalt (Co) 17088:2021 | mglkg 2.189 -
f.  |Chromium (Cr) 6.904 50
g. |Molybdenum (Mo) 0.045 -
h.  [Mercury (Hg) 0.005 0.15
i. Cadmium (Cd) 0.198 5
j.  |Lead (Pb) 3.975 100
k. |Selenium (Se) 0.489 -
* Based on Municipal solid waste (Management and Handling) Rules, 2016 notified on 8th April, 2016 by
Ministry of Environment , Forests and climate change, Government of India. Note that concentration of metals
like cobalt, molybdenum, and selenium is not mentioned in the notification.

PART D - REMARKS
Note

1. This Test Report / Certificate is issued only for the samples submitted to the laboratory.

2. The results stated above related only to the items tested.
3. The quality of the subsequent production lot has to be ensured by the purchaser.

4. This Test Report shall not be reproduced except in full without the written approval of the laboratory.
5. Any anomaly/discrepancy in this report should be brought to the notice of the laboratory within 30 days

from the date of issue.
6. Subcontracted Tests (if any): Nil
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CusfomerLe{ter Ref. Lefter dateq. 30-06-23.

OBSERVATION FOR BIODEGRADABIL[TY TEST AS PER ISO 17088:2021

1 Sample Details (As stated by Party): PBAT Compostable Film

2 Material Identification by FTIR i Poly butylene adipate co- terephthalate (PBAT)

BIODEGRADABILITY TEST AS PER 1S0:14855.1

3 Observation
() Conditions of reaction mixtures
Origin of Compost: Livestock éxcrement, municipal and vegetable waste

Reaction Temperature ey ‘58

Dry Solid (%) : 54.2
Volatile content (%) : 13.5

CO; evolved during first 10days in blank : 51.92 mg/g
Test duration (days) : 135 days
Reference material : Cellulose
Volume of reaction vesse| (mL) i 3000 m|

(i) pH of test medium :
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4 Result: Percentage biodegradation relative to positive reference
Sample (Mean) 91.2 % at the end of 135 days

The reference Material - cellulose ~100%

® CELLULOSE
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100 ~

@
o
1

g

- 4

o

E 60

=

- 4
O 40 4 £
w

i i
o

22}

N
i=]
Il

¥ T T o T T T T
o] 20 40 60 80 100 120 140
INCUBATION TIME (DAYS)

5  Visual Observation of Sample

Description Week 1-3 Week 4-6 Week 7-9
Structure Cut pieces Cut pieces Fragmented pieces
: Adequate moisture Adequate moisture [Adequate moisture
Moisture
Level Level Level
Colour White Dirty Dirty
Fungal Development None None None
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Description Week 10-12 Week 13-15 week 16-19

Structure Fragmented pieces Fragmented pieces [Fragmented pieces

Moist Adequate moisture Adequate moisture |Adequate moisture
oisture Level Level Level

Colour Dirty Dirty Dirty

Fungal Development None None None

Smell

Organic/dirt like

Organic/dirt like

Organic/dirt like

Contd.,
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6  Visual Observation of Compost
Description Week 1-3 Week 4-6 Week 7-9
Structure Fine Particles Fine Particles Fine Particles
; Adequate moisture Adequate moisture  [Adequate moisture
Moisture
Level Level Level
Colour Dark Brown Dark Brown Dark Brown
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Description Week 10-12 Week 13-15 week 16-19
Structure Fine Particles Fine Particles Fine Particles
. Adequate moisture Adequate moisture |Adequate moisture
Moisture
Level Level Level
Colour Dark Brown Dark Brown Dark Brown
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like

7 DSC Analysis

0.1
0.0
0.1
02

03]

Heat Flow (Normalized) Q (W/g)

Enthalpy (normalized): 11.753 Jig
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8 FTIR Analysis
22061033 ]
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FTIR Interpretation
Wave number (cm™) | Nature of Bond
2950 C-H stretch
1709 C=0 stretch
1389 C=C stretch
1247 C-H in Plane bend
1016 C-O stretch
872 C-H bend
726 C-H bend
Comment: The above DSC & FTIR analysis indicates the above sample is
Poly butylene adipate co- terephthalate (PBAT)
Contd.,
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9  Disintegration After 12 Weeks

| CODE NO: 23061033

CODE NO: 23061033
AFTER DISINTEGRATION -
ad i v ._,,___,W e

BEFORE DISINTEGRATION

el

After Disintegration

Before Disintegration

The disintegration of the supplied sample by passing through 2 mm sieve after 12 week in composting
condition as per ISO 17088-2021 was found not more than 10% of original dry mass remain.

10  Plant growth study

REP-1 REP-2 REP-3 REP-1 REP-2 REP-3
Fresh compost with Onion seeds Bio-degradation tesstsgdcsompost with Onion

REP-1 REP-2 REP-3 REP-1 REP-2 REP-3
Fresh compost with Fenugreek seeds Bio-degradation tested compost with Fenugreek 3 ?,"’ "
The percentage of seed germination rate is found to be greater than 90% for both Onion and Fenug
|56
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