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OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2021

Date of Initiation 1 26.02.2025
Date of Completion 1 17.09.2025
1. Sample detail : Bio Compostable Cutlery Sample - As stated by the party

2. Material Identification by DSC & FTIR: DSC & shows that the supplied material is PLA and
PBAT based cutlery sample
3. Observation: -
a. Conditions of reaction mixtures
Origin of compost: Livestock excreta, municipality waste and vegetable waste

Reaction Temperature : 68 °C (£ 2°C)
Dry Solid :51.94 (%)
Volatile Solid : 30.58 (%)
COzevolved during 1% : 100.96mg/g of volatile soilds
10 days in blank vessels
Test duration : 129 days (under compost)
Reference material : Cellulose
Volume of reaction vessel : 3000 ml
b. pH of test medium :-
Composting Vessel pH (Before Test) pH (After Test)
Blank 1 7.3 7.4
Blank 2 .3 7.4
Blank 3 7.4 7.5
Cellulose1 7.3 7.4
Cellulose2 7.5 7.5
Cellulose3 7.6 7.6
Negative 1 Tl 7.8
Negative 2 7.7 7.8
Negative3 7.7 7.8
Sample 1 7.2 7.3
Sample 2 7.3 7.3
Sample 3 7.4 7.4
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4. Result: Percentage biodegradation relative to positive reference
MEAN (%) :90.73
The reference material-cellulose (%) : ~100
120
100
@fmmsww
80 v
.ﬁf
60 y 4
/
P
40 5 v ween %y Gellulose
épg % of Biodegradation- Sample
y.
20
J
0 T areet i!E!l!!llIi | A S S R R RN R S N R A R SRR E R IEEEEREREEERRE]
1 7 16 21 29 34 39 49 54 60 65 73 79 84 92 97 104109119122123124126126127128129
No. of Days
5. Visual Observation:-
Week 1 Week 2 Week 3 Week 4 Week 5
Struct
ructure Cutlery sample | Cutlery sample | Cutlery sample Cutlery sample | Cutlery sample
Moisture Appropriate Appropriate Appropriate Appropriate Appropriate
moisture level moisture level moisture level moisture level moisture level
Col
olor Cream White Cream White Cream White Cream White Cream White
Fungal
Development None None None None None
Smell ;
Organic/dirt like | Organic/dirt like | Organic/dirt like | Organic/dirtlike | Organic/dirt like
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Week 6 Week 7 Week 8 Week 9 Week 10
Structure Cutlery sample Cutlery sample | Cutlery sample | Cutlery sample | Cutlery sample
Moisture Appropriate Appropriate Appropriate Appropriate Appropriate
moisture level moisture level moisture level moisture level moisture level
Color Cream White Cream White Cream White Cream White Cream White
Fungal None None None None None
Development
Smell Organic/dirt like Organic/dirt like | Organic/dirt like | Organic/dirtlike | Organic/dirt like
Week 11 Week 12 Week 13 Week 14 Week 15
Structure Cutlery sample | Cutlery sample | Cutlery sample | Cutlery sample | Cutlery sample
Moisture Appropriate Appropriate Appropriate Appropriate Appropriate
moisture level moisture level moisture level moisture level moisture level
Color Brown Brown Brown Brown Brown
Fungal None None None None None
Development
Smell Organic/dirt like | Organic/dirtlike | Organic/dirtlike | Organic/dirtlike | Organic/dirt like
Week 16 Week 17 Week 18
Structure Disintegrated cutlery sample |Disintegrated cutlery sample| Disintegrated cutlery sample
Moisture Appropriate Appropriate Appropriate |
moisture level moisture level moisture level
Color - ax -
Fungal None None None
Development
Smell ' Organic/dirt like Organic/dirt like Organic/dirt like
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6. ETIR Analysis:
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C-0 stretching vibration

872.82,727.84

C-H out-of-plane bending vibration
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7. DSC Analysis:-

Fllanarme: BAZ0Z4- 2508 CIEIS5 NEW 2 dsad
Oparator ID: GIPET MDU
Sample ID: 3355 NEW 2
Sampla Weight: 1.000 mg
Comiment: Dsc
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_‘__ﬁ__,_,———‘"“"'“' Peak = 65.14 °C ‘*"W::_k_—/r—‘-*ah_._
g o7 Peak = 130.32 °C 5 S
Area = 09751 mJ Peak = 167.69 “C

é Delta H= 09751 J/g Area = 30.2466 mJ
e Deita H = 39.2466 J/g Area = 30.1849 mJ
% Delta H = 30.1849 J/g
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1} "Faai from 90.00°C 10 200.00°C at 20.00°Cimin 4)"Hioid Tor 5.0 min at -80.00°C

2) Hold for 2.0 min at 200.00°C %)  Heatfrom -50.00°C to 300.00°C at 20.00°C/min

3) Cool from 200.00°C to -50.00°C at 10.00*C/min

Comment: DSC & FTIR graph indicates that the supplied material is PLA and PBAT based cutlery.
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8. Disintegration- After 18 Weeks

BEFORE DISINTEGRATION
Internal

AFTER DISINTEGRATION

Internal

The disintegration of fhe supplied sample by passing through 2 mm sieve after 12 weeks in composting
conditionas per ISO 17088:2021 was found to be not more than 10 % of its original dry mass.
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9. Germination and Plant Growth Study

Tomato Compost (Control)

Paddy Compost (Control) Paddy Compost (Sample)
The percentage of seed germination was found to be greater than 90% for both control and sample

[
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10. Acute & Chronic Eco toxicity effects to Earthworm

s Sample code 335
Sample code 3355 . ——.

Photograph of Live earthworm in the sample Photograph of Live earthworm in the sample
compost at the end of 7 days compost at the end of 14 days

The surviving adult earthworms grown in the sample compost exposed to the test material after anincubation
period of 14 days is more than 90 % of those from the corresponding blank compost not exposed to any

material
I
Authorized Signatory Authorized Signatory
Dr.Nalini R Dr. K.Prakalathan
Manager (T) Director&Head

TR O ERETRI T, T U 3aiteh SaTerT, I S, foreareiay, Je - 625 110.
T : 0452-2424277 o é’-il?f: atpdc.cipetmdu@gmail.com, atpdc.madurai@cipet.gov.in e w:www.cipet.gov.in

Department of Chemicals & Petrochemicals, Ministry of Chemicals & Fertilizers, Govt. of India, Thiruvathavur, Madurai - 625 110.
Phone : 452-2424277 ® E-mail : atpdc.cipetmdu@gmail.com, atpdc.madurai@cipet.gov.in ® Web : www.cipet.gov.in



Aveel FReeye AT Ui ased N2 CENTRAL INSTITUTE OF PETROCHEMICALS
TIRIT ST T ( foaue) ENGINEERING & TECHNOLOGY (CIPET)

1& ﬁwgwmmgﬁﬁﬁqﬁn & éa:nﬁﬁﬁ- ( ﬁ:{ﬂz)} (Formerly Central Institute of Plastics Engineering & Technology (CIPET)

Product Testing Laboratory

IEUTE TETETUT THTITEAT
q\ﬁzw - Ree ot uw & uw, mgt fte cipeT Unit of CIPET : CSTS Madurai.
e sheafimreee SIDCO Industrial Estate
gL, 7YY - 625 007. K.Pudur, Madurai - 625 007.
ATy BAES GEARSE Phone : 0452 - 2567098

2 . —— i i E-mail : testing-madurai@cipet.gov.in
gaggfz..testlng_ madura.l@cmet.gov.m q.ﬁw ﬁ@é I TEST REPORT Wb wvinclostaeyin

www.cipet.gov.in

Page: 9 of 9
TR.NO. —16026 (Final) ANALYSIS RESULT Date: 17.09.2025

Photograph of Live earthworms in é'éié" Photograph of Live earthworms in the sample com'post
compost at the end of 28 days. at the end of 56 days

The surviving adult earthworms grown in the sample compost exposed to the test material after an incubation period
of 28 days and the counted number of offspring after an incubation period of 56 days is more than 90 % of those
from the corresponding blank compost.
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