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T AF W F SHER T U / TEST REPORT AS PER TEST STANDARD : Refer Part C

(9F - % /PART-A ] _
e dfeet #1 faawor / PARTICULARS OF SAMPLE SUBMITTED

Compostable film sample

a1)  dfts @1 9™/ a) Name of the Sample
-as stated by the party

am) & ww ¥ F ad@/ b) Date of Receipt of sample 31-01-2020

3)  Us/wmr/emeERr/att / c) Grade / variety / type / size / class Not applicable

%) =ifi@ ge@ / d) Declared value, If any Not applicable

3) @ 4. /e) Code No. : Noti applicable

%) o= @ wi fmfo 9@/ f) Batch No. and Date of Manufacture: Not applicable

=) uEn/ g) Quantity 1.5 kg

w) dfwm &t GfF / h) Mode of Packing : Packed in Polythene bag
¥)  H@ee sk @ @ /i) Sealed or not : Not sealed

&) & = ¥/ j) Any other information 4 -

[“TI"T = '@/PART-BJ
SF gt / SUPPLEMENTARY INFORMATIONS

#) dfufen wrEfarfeal &g U= / a) Reference to sampling procedure : Sampling not done by this lab
M) AW FE T AT M WREE RS WA gk » o
b) Supporting documents for the measurement taken and result derived : Asgivenin Part C

3) Udfum w orRel # fuffe ® orErR whww Gt ¥ #E uftedw
c) Deviation from the test method as prescribed in relevant work instructions, if any : No deviation from the standard
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frad & /REPORTNO. : 62613 ‘ w4 /SN0, 26071
fe / Date - 19-01-2021
(97 - 7 /PART-C |
g 9RO / TEST RESULTS
Test Duration: to 03.02.2020 to 19.01.2021
SI.No Name of the Test TostTEEE Unit Results Obtained Sp?CIfled
Standard Requirements
Blend of Poly Lactic
r o Acid (PLA) and Poly
.1 Material Identification | FTIR & DSC - Butylene Adipate Co- -
Terephthalate (PBAT)
Disintegration (Dry
mass remains in 2 o No more than
- mm sieve after 84 170CES . 4 1.0 10%
IS 17088:2008 °
days)
Ultimate aerobic > 90 (at the
Biodegradation (with ISO 90.06% end of the test
3 reference to 100% 17088:2012 / % (at the end of 109 period not
degradation of IS 17088:2008 A days) more than 180
positive reference) days.)
Plant Growth study
Monocotyledon
4 | (Rice) ISO % 92 > 90
% Seed emergence 17088:2012 /
E)lcotyledon (Radish) | IS 17088:2008 % 91 > 90
%o Seed Emergence
The detailed observation on biodegradability test is enclosed as Annexure
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TEST RESULTS

Report No: 62613 Date: 19-01-2021
PART C - TEST RESULTS
SI.No Name of the Test ToCEREi/ Unit Results Obtained Sp.ecmed N
Standard | Requirements
5 Heavy metals ’
concentration A
a Arsenic (As) 0.004 20
b Copper (Cu) 0.201 500
c Nickel (Ni) BDL(DL-0.005) - 100
d. Zinc (Zn) ISO 17088:2012 / 0.122 ' 2500
e Cobalt (Co) IS 17088:2008 | mg/L 0.09 -
f Chromium (Cr) 0.045 300
‘g Molybdenum (Mo) BDL(DL-0.006) -
h Mercury (Hg) 0.0004 10
i Cadmium (Cd) BDL(DL-0.0008) 20
i Lead (Pb) 0.779 500
k. Selenium (Se) 0.005 -

* Based on Municipal waste (Management and Handling) Rules, 1999 notified on 27th September, 1999 by
Ministry of Environment and Forests, Government of India. Note that concentration of metals like cobalt,
molybdenum, and selenium is not mentioned in the notification.

Note: BDL - Below Detection Limit; DL - Detection Limit

PART D - REMARKS
NIL

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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_ TEST RESULTS Date:
Report No: 69613 . ; " 19-01-2021

OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2012/IS 17088:2008

Name of the Party : M/s.Vision Industries
No.11,Navkar Estate, B/h. G.E.B.,Before Rcon Company,
Santaj-Khatraj Road,Santaj, Ta.Kalol,
Dist Gandhinagar 382 721
1 Sample Details (As stated by Party): Compostable Film Sample

Blend of Poly Lactic Acid (PLA) and Poly Butylene
Adipate Co-Terephthalate (PBAT)

BIODEGRADABILITY TEST AS PER 1S0O:14855-1

2 Material Identification by FTIR

3 Observation
(i) Conditions of reaction mixtures

Origin of Compost: Livestock excrement, municipal and vegetable waste

Reaction Temperature (°C) : 58

Dry Solid (%) : 53.8

Volatile content (%) : 13.9

CO, evolved during first 10days in blank

vessels (mg/g of volatile content of : 76.9 mg/g

compost)

Test duration (days) : 109 days

Reference material . : Cellulose

Volume of reaction vessel (mL) ; 3000 ml
(i) pH of test medium

S.No. Compost Vessel pH (Before) pH (After)

1 Blank 1 7.2 7.2
2 Blank 2 7.2 7.2
3 Blank 3 1.8 7.3
4 Cellulose 1 7.6 7.1
5 Cellulose 2 7.6 7.2
6 Cellulose 3 7.6 7.1
7 Negative 1 7.7 7.2
8 Negative 2 7.7 : 7.2
9 Negative 3 7.6 7.1
10 Sample 1 7.8 7.3
11 Sample 2 7.8 )
12 Sample 3 ' 7.7 7.2
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4 Result: Percentage biodegradation relative to positive reference
Sample (Mean)

The reference Material - cellulose .~100%
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5 Visual Observation of Sample

120

Date:  19.01.2021

90.06% at the end of 109 days

Description |

Week 9

Structure Cut pieces Cut pieces F.ragmented
pieces

Moisture Adequate moisture Level |Adequate moisture Level Adgquate
moisture Level

Colour Dark brown Dark brown Dark brown

Fungal Development None None None

Smell Organic/dirt like Organic/dirt like Organic/dirt like

Description

Week 15

| Weekis ]

Structure Fragmented pieces Fragmented pieces F_r agienies
pieces

Moisture Adequate moisture Level |Adequate moisture Level Adgquate
moisture Level

Colour - Dark brown Dark brown Dark brown

Fungal Development  |None None None

Smell Organic/dirt like Organic/dirt like Organic/dirt like
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TEST RESULTS

Date:

Y

6 Visual Observation of Compost
__ Description . eek 3 . Weeks
Structure Fine Particles Fine Particles Fine Particles
. . L Adequate
Moisture Adequate moisture Level |Adequate moisture Level .
moisture Level
Colour Dark Brown Dark Brown Dark Brown
Fungal Development  [Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like
“Description Week12 Week 15 Week 16
. Structure Fine Particles Fine Particles Fine Particles
. 3 : Adequate
Moisture Adequate moisture Level jAdequate moisture Level :
moisture Level
Colour Dark Brown Dark Brown Dark Brown
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like
7 FTIR Analysis
Sample Details (As stated by Party): Compostable Film Sample
Wt : ¢
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4 [‘A()I o VBS{}O' o 32&2)a o ’28(}0x o ‘2400 5 I’AQGQr e l‘lSQO‘ g i180{)' o T1400I o r‘tEQOI ' }1000‘ ' 800 o ’6(}0
PART NAME : 2020-02-2409 cm-1
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Report No: 62613

FTIR Interpretation

8 DSC Analysis

TEST RESULTS

Date:

Wave number (cm™)

Nature of Bond

2318 CH, asymmetric stretching
1712 C=0 in PLA and PBAT
1460 -CH, Plane Bending
1271 C-O bonds of PBAT
1105 C-O bonds of PBAT .
1018 C-O bonds of PBAT
873 O-CH-CHj3 of ester

729 CH plane of benzene ring

o
.

s

Comment: The above DSC & FTIR analysis indicates the above sample is
Blend of Poly Lactic Acid (PLA) and Poly Butylene Adipate Co -Terephthalate

(PBAT)

19-01-2021
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9 Disintegration After 12 Weeks

Before Disintegration tter Disintegration

The disintegration of the supplied sample by passing through 2 mm sieve after 12 week in composting

condition as per ISO 17088-2012/IS 17088: 2008 was found not more than 10% of original dry mass
remain. ‘

10 Seed Germination & Plant growth study

Rice Compost (Control) Rice Compost (Sample)
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62613 | t 19-01-2021

3

Radish Compost (Control) Radish Compost (Sample)

The percentage of seed germination rate is found to be greater than 90% for both Rice and Radish
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