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Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
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fama/Sub - Testing of samples-reg.

@4 /Ref - Your letter no. PO No.HFSIPL/PO/SER/22-23/0002

Dated: 29-11-2022
TR,
T FERT WA i wiew g @) femies
Please find enclosed herewith our Test Reportno. | 73122 dated | 26-06-2023
g,
qag1Y
ﬁ JaEE (TL18T07)
A 3
Encl:1.a/a.
Remarks:

Tened - faue, fimEl, =91 - 600 032. Head Office : CIPET, Guindy, Chennai - 600 032.
FR : UEFMAIG, AR, ST, JFRaer, a8, areeR, d7ee, HiuTe, Yaea, F=gY, 9E, t:s-ugy aﬂmﬁmﬁ TAIfeRR,
WWEMWWW%WW@WI?@W | deTdTs,
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Guwarati, Gwalior, Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Raipur, Ranchi, Valsad, Varanasi & Vijayawada
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=4 /sl.No. 927186
fiqi¥ 4 / REPORT NO. : 73122

@1 S/
Issuedto :
Huhtamaki Foodservice Packaging India Private Limited

Survey No.54B, Hissa No.3A, Jangid Commericial

Point, Dhamangaon Village, Bhiwandi. Thane o "
Maharashtra 421302. ' /Date:  26-06-2023
. Pages..ﬂﬂ.mNos‘ PatAB.C&D
@asf | Customer Let, Ref : PO No.HFSIPL/PO/SER/22-  29-11-2022

qlem e WR F SR Tiw@3f@@2 TEST REPORT AS PER TEST STANDARD : Refer Part C

(97T - % /PART-A ]

T e &1 fagwo / PARTICULARS OF SAMPLE SUBMITTED

%)  dfte =1 =/ a) Name of the Sample PLA Coated Paper Cup - as stated by the
party

o) Afvm wa &% = i@/ b) Date of Receipt of sample 01-12-2022

3) Tre/AwT/aAERR/aT [ ¢) Grade / variely / type / size [ class Nil

%) ifiw 5w / d) Declared value, If any :Nil

3) e ¥./e)Code No. : Nil

%) ¥=9 9 w T wrdi@/ f) Batch No. and Date of Manufacture: Nil

=) ==/ g) Quantity “1.5kg

w) i # dfF /h) Mode of Packing " carton packing

) Het 9% @ =@ /i) Sealed or not : Saalad

3ft)  ®E 37 FFN/ j) Any other information y

i (s - m/PART-B |
A 'ﬁf‘ﬁﬁf SUPPLEMENTARY INFORMATIONS
%) |fufeT wHafedi &g g=f / a) Reference to sampling procedure : Sampling not done by this lab
) WY T W AT T GEEH SEEE UH W GRomH

: As givenin Part C

b) Supperting documents for the measurement taken and result derived

3) wEftn w9 spEel d fuife % smer wigw O @ =E ofed
c) Deviation from the test method as prescribed in relevant work instructions, if any : No deviation from the standard

T
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731Erfr&TUT fdrd /TEST R
fd¥ & / REPORT NO. : L4 i /sLne. 32716

P 26-06-2023

(s - 7 /PART-C)
Tdgur gfRomy / TEST RESULTS

Test Duration: 09.12.2022 to 26.06.2023

? o Specified
Sl.No Name of the Test Tesstt ah:g;l:gdf Unit Results Obtained Req?J ot
Paper cup inner side
1 Material Identification FTIR & DSC - coated with Poly Lactic =
Acid
Disintegration (Dry mass No:fore than
2 remains in 2 mm sieve after 1SO 17088:2021 % 7.2 10%
84 days)
Ultimate aerobic > 90 (at the end of
Biodegradation (with g1.2 e task naHo
g . period not
3 gg::g:ﬁ;ﬁ :)?gg:-‘.itive 50170802021 L (at the end of 124 days) | more than 180
days.
reference) ch
Plant Growth study
Monocotyledon (Rice) % 05 > 90
4 % Seed emergence 1ISO 17088:2021
Picctyledon (Fenugreek) Cl6.43 % 05 >~ 90
% Seed Emergence
5 Acute Ecotoxic effects to earthworm
5 al;ng;sl [;::ff ?ddu;}zadhworm at 98 > 90
b Survival of adult earthworm at ISO:éTgB48f021 % 98 > 90
the end of 14 days T
¢ | Biomass end of the 14 days 96 >90
6 Chronic Ecotoxic effects to earthworm
Survival of adult earthworm at 97 > 90
a
the end of 28 days
Survival of adult earthworm at
; : 97 >90
b the end of 56 days IR T20RR<Re %
- Cl6.4.5
Offspring at the end of 56 > 90
c days 95
d | Biomass end of the 56 days 95 >80
The detailed observation on biodegradability test is enclosed as Annexure
Contd.

Issued to:

/s, Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

Ref. PO No. HFSIPL/PO/SER/22-23/0002, did, 29-11-2022 20f"

1 S
AUTHORISED SIGNATORY AUTHORISED SIGNATORY

r. Radhashyam Giri Vishal Verma
Technical Officer Manager (T)
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i & / REPORT NO. : TE I/ TEST RESULTS ferF / Date
13122 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited |
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022
PART C - TEST RESULTS
Sl.No Name of the Test Test Method/ Unit Results Obtained SD.emﬁed
Standard Requirements*
Heavy metals
7 .
concentration -

a. Arsenic (As) 0.045 10

b. Copper (Cu) 1.793 300

C. Nickel (Ni) 3.578 50

d. Zinc (Zn) 5.85 1000

e Cobalt (Co) ISO 17088:2021 | mg/kg 0.443 -

f. Chromium (Cr) . 2.835 50

g. Molybdenum (Mo) 7.957 5

h. Mercury (Hg) 0.005 0.15

i Cadmium (Cd) . 0.038 5

j. Lead (Pb) 1.725 100

k. Selenium (Se) 0.098 -
“ 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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witegor 9Rom [ TEST RESULTS fer / Date :
73122 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited .

Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,

Customer Letter Ref. No.: PO No. HF SIPL/PO/SER/22-23/0002, did. 29-11-2022

fiqid ° / REPORT NO. :

OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2021

1 Sample Details (As stated by Party): PLA Coated Paper Cup

2 Material Identification by FTIR : Paper cup inner side coated with poly lactic acid

BIODEGRADABILITY TEST AS PER 1S0:14855-1
3 Observation '
(i) Conditions of reaction mixtures

Origin of Compost: Livestock excrement, municipal and vegetable waste

Reaction Temperature (°C) : 58

Dry Solid (%) _ : 54.8

Volatile content (%) - ] 16.9

CO; evolved during first 10days in blank : 55.44 mg/g

Test duration (days) : 124 days

Reference material : Cellulose

Volume of reaction vessel (mL) ; 3000 ml
(ii) pH of test medium 4

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

1 Blank 1 7.1 ]
2 Blank 2 72 i
3 Blank 3 7.2 73
4 Cellulose 1 7.1 %
5 Cellulose 2 7.4 7.2
6 Cellulose 3 7.4 7.3
7 Negative 1 1.3 7.3
8 Negative 2 T8 7.2
9 Negative 3 73 7.2
10 Sample 1 7.2 7
11 Sample 2 7.2 T
12 Sample 3 7.3 7.3

C nnh:l.' Zr Ef .)
T2
AUTOHRISED SIGNATORY ORISEDNSIGNATORY
Iﬂé ﬁEE?’I?:lstﬁ‘yam Giri . Manager (T)

Technical Offirer
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fiqid 4 / REPORT NO. :
73122 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022
4 Result: Percentage biodegradation relative to positive reference
Sample (Mean) 91.2% at the end of 124 days
The reference Material - cellulose ~ 100%
wol | = cELLULOSE |
| ® SAMPLE |
= 60 ./
7
= i
g &80 f
& =
g a0
3 S S
@ 20 o J.
o 20 40 60 80 100 120 140
INCUBATION TIME (DAY S)
5  Visual Observation of Sample
Description Week 1-3 Week 4-6 Week 7-9
Structure Cut pieces Cut pieces Fragmented pieces
Moisture Adequate moisture Level |Adequate moisture Level i\;if;uate ok
Colour White Dirty Dirty
Fungal Development None None None

Organic/dirt like

Smell Organic/dirt like Organic/dirt like

Description Week 10-12 Week 13-15 week 16-18
Structure Fragmented pieces Fragmented pieces Fragmented pieces
Moisture Adequate moisture Level |Adequate moisture Level f;if;uate moisture
Colour Dirty Dirty Dirty
Fungal Development None None None
Smell Organic/dirt like Organic/dirt like Organic/dirt like

Contd.,
597

2

AUTDHRISERSIGNATORY

Technical Officer

AUTHORISED SIGNATORY

Vishal Verma
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: WHY RO / TEST RESULTS f& / Date :
f9rd @ / REPORT NO. :
N 73122 26-06-2023

Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ’

Survey No.54B, Hissa No.3A, Jangid Commericial Point,

Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

6 Visual Observation of Compost
Description Week 1-3 Week 4-6 Week 7-9
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level Adequate moisture Level /L\s\?;uate molsture
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 16-18

Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level fg\?;uate moisture
Colour Dark Brown Dark Brown ]
Fungal Development  |Nil Nil Nil

Smell

Organic/dirt like

Qrganic/dirt like

Organic/dirt like

7 DSC Analysis

0.24+— —— e
S 00
= 1 Enthalpy (normalized): 172.24 J/g
= 021\ Onset x: 48.19 °C
s S e _
£ 041 ) e
E \
3 06 Peak temperature: 89.32 ’C\
T ] \
g 087 \
I | A\ “f“'

51 S —— S e : ———ra

-50 0 50 100 150 200 250
Temperature T (°C)
E,ls’ T
Contd.,
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Issued to: M/s, Huhtamaki Foodservice Packaging India Private Limited ,
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Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

8  FTIR Analysis

Sample Details (As stated by Party):

Inner side

PLA Coated Paper Cup
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Techniccal Officer

AUT %ﬁm NATORY



R : o & & —==i-s2 | P

CIPET : IPT- Chennai-32. gt i Continuation Sheet
: : Teor g TEST RESULTS & / Date :
Foiid ¥/ REPORTNO. 1 2aq09 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited |
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HF SIPL/PO/SER/22-23/0002, dtd. 29-11-2022
FTIR Interpretation
Inner side
Wave number (cm™) Nature of Bond
2942 C-H stretch
1751 C=0 stretch
1451 C=C stretch
1357 C-H.in Plane bend
1124 C-C stretch
1081 C-O stretch
871 C-H bend
Outer side
Wave number (cm™) Nature of Bond
3327 O-H stretching
2885 C-H stretch
1617 C=0 stretch
1426 C=C stretch
1314 C-H in Plane bend
1159 C-C stretch
1027 C-O stretch
895 C-H bend
Comment: The above DSC & FTIR analysis indicates the above sample is
Paper cup inner side coated with poly lactic acid
Contd.,
7 G)f J

AUTGHNSRDSIGNATORY A
L | Officer

Ehise Mananer (T
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Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

Continuation Sheet

9 Disintegration After 12 Weeks

CODLE NCy: 2212235) CODE NO: 22122551

Guolfore Disintescation Adter Diisinteseation

Before.Disintegration After 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 Rice seeds Bio-degradation tested compost with Rice seeds

REP-1 REP-2 REP-3 REP-1 REP-2 REP-3
. Bio-d dation tested ost with Fe k
Fresh compost with Fenugreek seeds IAREINRANIY IRERRGRIP : RAgLSe

AUTOHIRISRR SN ATPRY AUTH SIGNATORY
Teechnical Officer Manager (T)
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e/ Ref: TE0/TR/ 22122552 fe/Date: 26-06-2023

ufd /To.

Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

fawa/Sub : Testing of samples-reg.

WeI/Ref : Your letter no. PO No.HFSIPL/PO/SER/22-23/0002
Dated: 29-11-2022

HERT,

FET FHRT TR R i e 6 fomias
Please find enclosed herewith our Test Reportno. | 73123 dated 26-06-2023

41,

GG

[RE

. : .
Encl:1.a/a.
Remarks:

qeAed - faye, fEl, =91 - 600 032. Head Office : CIPET, Guindy, Chennai - 600 032.
R W Wmaﬂm#v@?wmm*ﬂsm IR,
mmmmﬁﬁmm@mm mwgra‘"r

Centires : Ahmedabad, Amritsar, Aurangabad, Agartala, Baddi, Balasore, Bengalury, Bhopal, Bhubaneswar, Ehandrapur, Chennai, Dehradun, Gurugrarn,
Guwahati, Gwalior, Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Raipur, Ranchi, Valsad, Varanasi & Vijayawada
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D1 UgREaRA AR vd ,q,P«g CENTRAL INSTITUTE OF PETROCHEMICALS
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— qderor fdiE/TEST REPORT -
Issuéd to : w5 / Sl. No. 3 ~ 71 ?
Huhtamaki Foodservice Packaging India Private Limited :
fiqi¥ 4§ / REPORT NO. :
Survey No.54B, Hissa No.3A, Jangid Commericial 73123
Point, Dhamangaon Village, Bhiwandi, Thane, feqr® / Date :  26-06-2023
Maharashtra 421302.

) Pages....(]9..Nos. PartAB,C&D
Ha+f / Customer Let. Ref : PO No.HFSIPL/PO/SER/22-  29-11-2022
TG A WX % STER T0Eys/BE02 TEST REPORT AS PER TEST STANDARD : Refer Part C
(91T - % /PART-A )
g Bt F1 faawor / PARTICULARS OF SAMPLE SUBMITTED

@) At = 7™/ a) Name of the Sample - PBS Coated Paper Cup - as stated by the
party

@) @t W €W & arda/ b) Date of Receipt of sample  : (01-12-2022

3) NE/gwR/AAE/TT [ ¢) Grade / variety / type / size / class Nil

§) =i = / d) Declared value, If any ¢ Nil
3) =re ¥./e) Code No. ¢ Nil

F) F9 9 ud fmfw @@=/ f) Batch No. and Date of Manufacture: Nl

=) ==/ g) Quantity © 15kg
1) UfEm @ @fF /h) Mode of Packing * carton packing
%) W@t @ W WM /1) Sealed or not : Sealed

=f) W = F=/ j) Any other information .

22122552 [« - w/PART-B |
ERELED ?ﬁzﬂﬁf SUPPLEMENTARY INFORMATIONS
%) Afufen FEfafeal ¥ @=+ / a) Reference to sampling procedure : Sampling not done by this lab
M) TN wE e faw T wemw <wEw wiowrw wRom
b) Supporting documents for the measurement taken and result derived : Asgivenin PartC

3) Wt @@ erewi ¥ fuife & oqEr wiww dft ¥ wE ofedw
c¢) Deviation from the test method as prescribed in relevant work instructions, if any : No deviation from the standard

((2«_; )W 10f 5
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731E§§W fIqre /TEST REPORT

ftqié § / REPORT NO. : _—
26-06-2023 #.° /Sl No

fears / Date :

32717

(9 - 7 /PART-C )

qiger qRumy / TEST RESULTS
Test Duration: 09.12.2022 to 26.06.2023

Test Method/ . Specified
Sl.No Name of the Test Standard Unit Results Obtained Requirements
Paper cup inner side
1 Material Identification FTIR & DSC - coated with Polybutylene 5
succinate
Disintegration (Dry mass
2 | remainsin2 mmsieveafter | ISO 17088:2021 | % 9.1 P s than
84 days) B
Ultimate aerobic
Biodegradation (with — i |
3 | reference to 100% ISO 17088:2021 | % : e
degradation of positive (at the end of 122 days) morf;t an 180
reference) ays:)
Plant Growth study
Monocotyledon (Rice) .
4 | % Seed emergence ISO 17088:2021 | % 93 =90
Dicotyledon (Fenugreek) Cl.6.4.3
% Seed Emergence & % sk
5 Acute Ecotoxic effects to earthworm
Survival of adult earthworm at
| the end of 7 days 1S0:17088:2021 - -
b Survival of adult earthworm at 'CIS 4'4 % 08 > 90
the end of 14 days S
c | Biomass end of the 14 days 96 =90
6 Chronic_Ecotoxic effects to earthworm
Survival of adult earthworm at
@ | the end of 28 days 9 *3
Survival of adult earthworm at . ;
® | the end of 56 days B | ® il >e0
Offspring at the end of 56 T
Clgq ays 95 >90
d | Biomass end of the 56 daysg‘ 95 > 90
The detailed observation on biodegradability test is enclosed as Annexure
Contd.
Issued to:
M/s. Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhlwandl Thane, Maharashtra 421302,
Rel. PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022 2of 7]
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,

Customer Lelter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022

PART C - TEST RESULTS

SLNo | Name of the Test Te::ﬁ“:g::gd’ Unit Results Obtained Re:ﬁ:ﬁzzw
4 Heavy metals
concentration

a.  |Arsenic (As) ' 1.613 10

b. Copper (Cu) 1.965 300

c. Nickel (Ni) 4373 50

d. Zinc (Zn) 5.01 1000

e Cobalt (Co) ISO 17088:2021 | mg/kg 1.403 -

f. Chromium (Cr) 5.04 50

g. Molybdenum (Mo) 1.35 -

h. Mercury (Hg) 0.005 0.15

i Cadmium (Cd) 0.06 5

. Lead (Pb) ' 147 100

k. Selenium (Se) 0.098 -
* 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

(P
AUTOHRISED SIGNATORY %Nmom

Technical Officer Manager (T)
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,

Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022

OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2021

1 Sample Details (As stated by Party): PBS Coated Paper Cup

2 Material Identification by FTIR : Paper cup inner side coated with Polybutylene succinate

BIODEGRADABILITY TEST AS PER 1S0:14855-1
3 Observation
(i) Conditions of reaction mixtures
Origin of Compost: Livestock excrement, municipal and vegetable waste

Reaction Temperature (°C) : 58
Dry Solid (%) 5 : 54.8
Volatile content (%) : 16.9
CO; evolved during first 10days in blank : 55.44 mglg
Test duration (days) - : 122 days
Reference material : Cellulose
Volume of reaction vessel (mL) : 3000 ml
(ii) pH of test medium :
S.No. Compost Vessel pH (Before) pH (After)
1 Blank 1 7.3 7.2
2 Blank 2 7.4 7.3
3 Blank 3 7.4 7.3
4 Cellulose 1 7.3 T3
5 Cellulose 2 T2 7.2
6 Cellulose 3 7.4 T
7 Negative 1 71 T |
8 Negative 2 7.3 7.2
9 Negative 3 7.3 T2
10 Sample 1 7.3 7.2
11 Sample 2 7.4 )
12 Sample 3 7.3 7.2
Contd.,
4efy
-
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Technical Officer Manager (T)
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73123 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited i -
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,
Customer Leller Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022
4 Result: Percentage biodegradation relative to positive reference
Sample (Mean) 90.3 % at the end of 122 days
The reference Material - cellulose ~ 100%
100 | = cellulose |
. ® sample
@- B0 ~ . &
< 4
o
- 60 -
=/
8 a0 3
2 s
o 20,4
0 T T T T T T S
a 20 40 80 an 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
Moisture Adequate moisture Level [Adequate moisture Level ﬁgf;uate oIS
Colour White Dirty Dirty
Fungal Development None None None
Smell Organic/dirt like Organic/dirt like Organic/dirt like |
Description Week 8-12 Week 9-15 week 16-18
Structure Fragmented pieces Fragmented pieces Fragmented pieces
Moisture Adequate moisture Level |Adeguate moisture Level i\g\?;uate meiatite
Colour Dirty Dirty Dirty
Fungal Development None None None
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Contd.,
& é‘ 9
AT O K Gashyam i AUTH ATORY
Manager (T)
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, ditd. 29-11-2022
6 Visual Observation of Compost
Description Week 1-3 Week 4-6 Week 7-9
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level f\:\?;uate HIGISe
Colour Dark Brown Dark Brown Dark Brown
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Description Week 8-12 Week 9-15 Week 16-18
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level i«:f;uate IS
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

- -
o ]
S 00
Q -II
] P Enthalpy (normalized): 126.25 Jig
& 021 e Onset X: 86.81 °C
g ] g S
2 -04-
3
= <064
< ]
x { { Peak temperature: 112.25 °C
0.8 , RS s
-50 0 50 100 150 200 250
Exe Up Temperature T (°C)
Contd.,
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,

Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

8 FTIR Analysis
Sample Details (As stated by Party): PBS Coated Paper Cup
Inner side
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited .
Survey No.64B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022
FTIR Interpretation
Inner side
Wave number (cm™) Nature of Bond
2945 C-H stretch in PBS
1T C=0 stretch
1446 C=C stretch
1206 C-H in Plane bend
1150 C-C stretch
1044 C-0 stretch
804 C-H bend
652 C-H bend
Outer side
Wave number (cm™) Nature of Bond
3327 O-H stretching
2886 C-H stretch in PBS
1427 C=C stretch
1314 C-H in Plane bend
1160 C-C stretch
1027 C-0 stretch
895 C-H bend
Comment: | he above DSC & F 1 IK analysis indicates the above sample 13
Paper cup inner side coated with Polybutylene succinate
Contd.,
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Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

9 Disintegration After 12 Weeks

CONEE NO: 22122552

CODE N 22123857 After Disintegeation

Before Disintegration After D.isiﬁ-t-egra?\-tion
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 studyl

REP-1 REP-2 REP-3 REP-1 REP-2 REP-3

Fresh compost with Rice seeds Bio-degradation tested compost with Rice seeds

REP-1 " ' REP-1 REP-2 REP-3

io- i ith F
Fresh compost with Fenugreek seeds Bio-degradation testesde(;:r:post with Fenugreek

THY
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(7 & H;;; 35?1?47* mgﬁmrrﬁw gefiafin qwe i) i | Department of Chemicals & Pelrochemicals

i I Ministry of Chemicals & Fertilizers, Gowt. of India
fm,@: u‘gﬁ . eol 0"'0'§2W Sl CIPET R ¥ e Guindy, Chennai - 600 032.
- ' : Phone : 91-44-2225 4701 (6 Lines)

WH : 91-44- 701 (6 =mEA
e btdisanrer. T V= Fax : 91- 44 - 22254707
-9 : chennai@ecipet.gov.in 7 Azadine E-mail : chennai@cipet.gov.in
T : www.cipet.gov.in = Amrit Mahotsav Website : www.cipet.gov.in
e/ Ref: Wisv/TR/ 22122554 femim/Date: 26-06-2023
ufd /To,

Huhtamaki Foodservice Packaging India Private Limited

Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

.

fam/Sub - Testing of samples-reg.

w/Ref : Your letter no. PO No.HFSIPL/PO/SER/22-23/0002

5 Dated: 29-11-2022
T,
FYAT FART UIIET NS i U | femeR
Please find enclosed herewith our Test Report no. | 73125 dated |26-06-2023
¥=4rs,
EESES
m (gdraron)
HAT : STEHAR
Encl1.a/a.
Remarks:

geared : fave, foel, S - 600 032. Head Office : CIPET, Guindy, Chennai - 600 032.
dwmmmmﬁmwmwmﬁm mrﬁ‘vm

gewres, Billgy, Efeqr, T, TR, S, BIRan, e, A5y, Jee, I, AR, ) ?Im—-&’
Cenilres : Abmed:bad, Amritsar, Aurangabad, Agartala, Baddi, Balasore, Bengaluru, Bhopal, Bhubaneswar, Chandrapur, Chennai, Dehradun,Gurugram,
Guwahi, Gwalior, Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Raipur, Ranchi, Valsad, Varanasi & Vijayawada
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— Tdteror fTare / TEST REPORT

Issued to : #.4 [ Sl. No. 3 2 71 8
Huhtamaki Foodservice Packaging India PrF\tate Limited f9¥ g /REPORT NO. : 73125
Survey No.54B, Hissa No.3A, Jangid Commericial
Point, Dhamangaon Village, Bhiwandi, Thane, feqrw / Date : 26-06-2023
Maharashtra 421302,

_ Pages.../]..Nos.  PatABC&D
e / Customer Let. Ref PO No,HFSIPL/IPO/SER/22-  29-11-2022

THET AAE WX S SER 9099 /fio/ TEST REPORT AS PER TEST STANDARD : Refer Part C

(9FT - % /PART-A )
weqd e @1 faawr / PARTICULARS OF SAMPLE SUBMITTED

&)  @ftm =1 A/ a) Name of the Sample . Fiber Lids - as stated by the party

am) @t wa #W @ ard@/ b) Date of Receipt of sample : (01-12-2022

3) Ts/gER/amETV/aT [ ¢) Grade / variety / type / size / class Nil

%) =ifim §ew / d) Declared value, If any © Nl
3) @i 9./e)Code No. © Nil

F) #= ® wi fwior @i/ f) Bateh No. and Date of Manufacture: |

=) ®=0/ g) Quantity © 15kg
w) Hf¥m = @fq / h) Mode of Packing © carton packing
)  Hret s @ 7@ /i) Sealed or not . Sealed

&) w1 3 g/ j) Any other information

22122554 [ 97 - @ /PART-B ]
IR Yt/ SUPPLEMENTARY INFORMATIONS
o) #fafe FHaedr ¥ g9 / a) Reference to sampling procedure : Sampling not done by this lab
M) WY RN g9 TN U weww TEES wE we ufom
b) Supporting documents for the measurement taken and result derived : Asgivenin PartC

T) wEftr B smgewn § fuffe & orgEr wiww Aft | w5 ufeda
¢) Devation from the test method as prescribed in relevant work instructions, if any : Eo deviation from the standard

& W 10of )
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731§T§W {41 /TEST REPORT
fdré  / REPORT NO. : s T 32718
2 . No.
26-06-2023
feqr / Date :
(s - 7 /PART-C )
g 9fmH / TEST RESULTS
Test Duration: 09.12.2022 to 26.06.2023
Test Method/ % . Specified
SI.No Name of the Test Standard Unit Results Obtained Requirements
1 Material Identification FTIR & DSC - Cellulose @
Disintegration (Dry mass
2 | remains in 2 mm sieve after | 1SO 17088:2021 | % 6.9 NGt Haet
10%
84 days)
Ultimate aerobic
Biodegradation (with - Thgot ég: g;?gg‘:\g{
() . 0, v
3 ffe‘“e““? o1 ISO 17088:2021 | % | (atthe end of 122 days) | more than 180
egradation of positive d
ays.)
reference)
Plant Growth study
Monocotyledon (Rice) o
4 | % Seed emergence 1SO 17088:2021 | % i kg
Dicotyledon (Fenugreek) Cl6.4.3 5
% Seed Emergence % 2 50
5 Acute Ecotoxic effects to earthworm
Survival of adult earthworm at
* | the end of 7 days 1SO:17088:2021 L i
b Survival of adult earthworm at .CI 5 4;1 % 95 > 90
the end of 14 days LR
¢ | Biomass end of the 14 days 95 =90
6 Chronic Ecotoxic effects to earthworm
Survival of adult earthworm at
2 | the end of 28 days 9 e
Survival of adult earthworm at y ;
b the end of 56 days 1S0:17088:2021 % 95 > 00
- Cl.6.4.5
& Offspring at the end of 56 95 590
days
d | Biomass end of the 56 days 94 >90
The delailed observation on biodegradability test is enclosed as Annexure
Contd.
Issued to:
M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Ref. PO No., HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022 20f 7
&
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,

Customer Lelter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022

PART C - TEST RESULTS

Sl.No Name of the Test Test Rt Unit Results Obtained SprCIfled i
Standard Requirements
- Heavy metals
concentration .

a. Arsenic (As) . 1.83 10

b. Copper (Cu) 1.508 300

c.  [Nickel (Ni) 2423 50

d. Zinc (Zn) 4.305 1000

e Cobalt (Co) ISO 17088:2021 | ma/kg 0.968 -

f. Chromium (Cr) 2573 50

g. Molybdenum (Mo) 8.123 =

h. Mercury (Hg) 0.005 0.15

i. Cadmium (Cd) 0.023 5

j Lead (Pb) 1.17 100

k. |Selenium (Se) ' 0.098 -
* 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

Contd.,
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fers / Date :

26-06-2023

Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,

Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2021

1 Sample Details (As stated by Party): Fiber Lids
2 Material Identification by FTIR Cellulose
BIODEGRADABILITY TEST AS PER ISO:14855-.1
3 Observation
(i) Conditions of reaction mixtures
Origin of Compost: Livestock excrement, municipal and vegetable waste
Reaction Temperature (°C) : 58
Dry Solid (%) 54.8
Volatile content (%) 16.9
CO; evolved during first 10days in blank 55.44 mglg
Test duration (days) 122 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 Blank 2 7.3 7.1
3 Blank 3 7.4 7
4 Cellulose 1 7.2 T
5 Cellulose 2 7.2 7.1
6 Cellulose 3 7.4 7.2
7 Negative 1 7.4 7.2
8 Negative 2 7.3 7.3
9 Negative 3 73 7.2
10 Sample 1 7.4 7.2
11 Sample 2 7.3 7.2
12 Sample 3 7.3 7.2
Contd.,
495
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Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Leller Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022
4 Result: Percentage biodegradation relative to positive reference
Sample (Mean) : 91.8 % at the end of 122 days
The reference Material - cellulose ; ~100%
1004 "4 CELLULOSE |
@ SAMPLE !-"‘
o5 80 4 f'
3
= 60
A
o
o 40+ r
iy f
o
m g ik & /
0 ﬁ T T T T T 1
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
Moisture Adequate moisture Level |Adequate moisture Level !L\g\?gluate wglstre
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 16-18
Structure Fragmented pieces Fragmented pieces Fragmented pieces
Moisture Adequate moisture Level |Adequate moisture Level ﬁs\?;uate ol
Colour Dirty Dirty Dirty
Fungal Development  |None None None
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Contd.,
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Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022
6 Visual Observation of Compost
Description Week 1-3 Week 4-6 Week 7-9
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level f:\?;uate molsice
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 16-18
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level f.:\?;uate melsture
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

05
S |
=S
o 004
E "'-\“ Enthalpy (normalized). 261.84 J/g
= 05- RS Onset x: 43.58 °C
e e
= ]
g q /
i -10
§ -
e ] ~1=" Peak temperature: 93.81 °C

-1.5 ——— . T — . .

-50 0 50 100 150 200 250
Temperature T (°C)
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8 FTIR Analysis

Sample Details (As stated by Party): Fiber Lids

Inner side
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Customer Letter Ref, No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022

FTIR Interpretation

Inner side

Wave number (cm™) Nature of Bond
3332 0O-H stretching in cellulose
2897 C-H stretch i
1427 C=0 streich
1314 C=C stretch
1202 C-H in Plane bend
1160 C-C streich
1012 C-O stretch
896 C-H bend

Outer side

Wave number (cm™) Nature of Bond

. 3329 O-H stretching in cellulose
2897 C-H stretch
1629 C=0 stretch
1426 C=C stretch
1314 C-H in Plane bend
1160 C-C stretch
1027 C-O stretch
896 C-H bend
726 C-H bend

Comment: The above DSC & FTIR analysis indicates the above sample is

Cellulose

Contd..
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9 Disintegration After 12 Weeks
CODE NO; 22122554

After Disintegration

CODE NCY: 22122554

Before Disintegration

Before Disintegration i After Disintégration
The disintegration of the supplied sample by passing through 2 mm sieve after 12 week in composting condition as
per 1ISO 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 Rice seeds Bio-degradation tested compost with Rice seeds

REP-1 REP-2 REP-3 REP-1 REP-2 REP-3

Fresh compost with Fenugreek seeds Bio-degradation tested compost with Fenugreek seeds
The percentage of seed germination rate is found to be greater than 90% for both Rice and Fenugreek
Fee
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Huhtamaki Foodservice Packaging India Private Limited
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

fawa/Sub : Testing of samples-reg.

We/Ref : Your letter no. PO No.HFSIPL/PO/SER/22-23/0002
Dated: 29-11-2022

HeRd,

FUAT FHRT WIS RIS e e e T
Please find enclosed herewith our Test Reportno. | 73124 dated 26-06-2023

EEEEIEH

EELE]

RE® oo

TA™ : I
Encl:1.a/a.
Remarks:

wered ¢ fade, fiwdl, 99 - 600 032. Head Office : CIPET, Guindy, Chennai - 600 032.
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* ST/ Tiieqor {9l /TEST REPORT

Issued to #.4d / Sl. No. 3 2 71 8
Huhtamaki Foodservice Packaging India Private Limited .

) ‘ ) fqid & / REPORT NO. :

Survey No.54B, Hissa No.3A, Jangid Commericial 73124
Point, Dhamangaon Village, Bhiwandi, Thane, fear / Date : 26-06-2023
Maharashtra 421302.

. Pages...“ﬂf..l\!os. PartAB,.C&D

dxif/ Customer Let.Ref:  po No HFSIPLIPO/SER/22-  29-11-2022

T A WX S AR TEw3/wg 7 TEST REPORT AS PER TEST STANDARD : Refer Part C

[ 47 - & /PART-A |

RLsia) e w1 faawor | PARTICULARS OF SAMPLE SUBMITTED

&)  Afre F1 9™/ a) Name of the Sample

am) Afta W g F ard@/ b) Date of Receipt of sample

%)  Us/mm/smn/ad / ) Grade / variety / type / size / class

€)  Hifta 9w / d) Declared value, If any

3) ®E ¥./e)Code No.

%) 49 4. wd Fmior ard@/ f) Batch No. and Date of Manufacture:

=) =@/ g) Quantity
w) HféT =t O / h) Mode of Packing
¥) WY s @ e /i) Sealed or not

st)  ®E 3= F=/ j) Any other information

PLA Lids - as stated by the party

01-12-2022

Nil

Nil
Nil
Nil
15kg

carton packing

Sealed

22122653

(wm - =/PaRT-B |

I eIt/ SUPPLEMENTARY INFORMATIONS
%) dfufen wHafear g €= / a) Reference to sampling procedure : Sampling not done by this lab
) W FW ¥ fau T weEs TEw ud o aiem

b) Supporting documents for the measurement taken and result derived

%) UEfim o egsel § fffe & ogam wlww @ff & <1 ofeds
c) Deviation from the test method as prescribed in relevant work instmctions.yny . No deviation from the standard

@ W 1of 7

: Asgivenin Part C
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heor R/ TEST

CENTRAL INSTITUTE OF PETROCHEMICALS
ENGINEERING & TECHNOLOGY
INSTITUTE OF PETROCHEMICALS TECHNOLOGY

Department of Chemicals & Petrochemicals

EPORT

feié G /REPORTNO. : 19 12%

26-06-2023
&= / Date :

%4 /Sl No.

Ministry of Chemicals & Fertilizers, Govt. of India
Guindy, Chennai - 600 032.

Tel : 91-44-2225 4701-6 Fax : 91 - 44 - 22254707
E-mail : chennai@cipet.gov.in Website : www.cipel.gov.in

32718

(9 - 7 /PART-C |

e 9o / TEST RESULTS

Test Duration: 09.12.2022 to 26.06.2023

Test Method/ : P Specified
SL.No Name of the Test Standaid Unit Results Obtained Requirements
1 Material Identification FTIR & DSC - Poly Lactic Acid =
Disintegration (Dry mass N h
2 | remains in 2 mm sieve after | SO 17088:2021 | % 9.1 il nan
84 days) A
Ultimate aerobic
Biodegradation (with o ;‘hgci (at‘ ‘“e.egd of
3 reference to 100% ISO 17088:2021 | % it ur o efiest peniod not
degradation of positive (at the end of 124 days) more than 180
reference) days)
Plant Growth study
Monocotyledon (Rice) o
4 % Seed emergence 1SO 17088:2021 % We B0
Dicotyledon (Fenugreek) Cl.6.4.3
% Seed Emergence % o6 =5
5 Acute Ecotoxic effects to earthworm
Survival of adult earthworm at
? | the end of 7 days 1S0:17088:2021 o =
b Survival of adult earthworm at .CI 6 4;4 % 08 =90
the end of 14 days e~
¢ | Biomass end of the 14 days 99 > 90
6 Chronic Ecotoxic effects to earthworm
Survival of adult earthworm at
@ | the end of 28 days a =
Survival of adult earthworm at ; ;
b the end of 56 days ISO_(1:3’2848.5202‘I % 95 =90
G Offspring at the end of 56 - 95 -
days %
d | Biomass end of the 56 days 96 > 80
The detailed observation on biodegradability test is enclosed as Annexure
Contd,
Issued to:
W/s. Huhtamaki Foodservice Packaging India Private Limited |
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,
Ref. PO No, HFSIPL/PO/SER/22-23/0002, did. 29-11-2022 2of &
T
AUTHORISED SIGNATORY RISED SIGNATORY
Dr. Radhashyam Giri Vishal Verma
Technical Officer Manager (T)
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Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302.

Customer Leller Rel. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

PART C - TEST RESULTS

SLNo | NameoftheTest | TestMethodl |\ ; Results Obtained Spacihian
Standard Requirements*
7 Heavy metals
concentration )

a. Arsenic (As) . 6.09 10

b. Copper (Cu) 1.793 300

(o Nickel (Ni) 2.708 50

d. |Zinc(Zn) 6.015 1000

e |Cobalt(Co) ISO 17088:2021 | mg/kg 1.035 -

T Chromium (Cr) 2.775 50

g Molybdenum (Mo) 213 -

h. Mercury (Hg) 0.005 0.15

i. Cadmium (Cd) 0.038 5

j. Lead (Pb) 1.403 100

k. [Selenium (Se) ' 0.098 -
* 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

s

AUJOHRISED SIGNATORY \
r. Radhashyam Giri UTHRRISERSIGNATORY
Technical Officer Manager (T)
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Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, did. 29-11-2022

OBSERVATION FOR BIODEGRADABILITY TEST AS PER ISO 17088:2021

1 Sample Details (As stated by Party): PLA Lids

2 Material Identification by FTIR : Poly Lactic Acid

BIODEGRADABILITY TEST AS PER 1SO:14855-1
3 Observation
(i) Conditions. of reaction mixtures
Origin of Compost: Livestock excrement, municipal and vegetable waste

Reaction Temperature (°C) : 58

Dry Solid (%) : 54.8

Volatile content (%) : 16.9

CO, evolved during first 10days in blank : 55.44 mglg

Test duration (days) 1 124 days

Reference material ' : Cellulose

Volume of reaction vessel (mL) : 3000 ml
(ii) pH of test medium 2

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

1 Blank 1 7.4 7.2
2 Blank 2 7.4 7.3
3 Blank 3 7:3 Tl
4 Cellulose 1 7.3 7.3
5 Cellulose 2 Tl 7.1
6 Cellulose 3 7.2 7.1
7 Negative 1 7.4 Tl
8 Negative 2 2l Tl
9 Negative 3 7.2 7.1
10 Sample 1 7.2 71
11 Sample 2 72 Tl
12 Sample 3 15 7.1

Contd.,
49X

(A
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Technical Officer Manager (T)
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4 Result: Percentage biodegradation relative to positive reference
Sample (Mean) 91.2 % at the end of 124 days
The reference Material - cellulose ~100%
100 - ® CELLULOSE
® SAMPLE
= 80
=
o
=
<L
(=]
<L
"
(&)
[§1]
=]
=)
[=a]
ﬁlO 8'0 160 150 t:&O
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
Moisture Adequate moisture Level Adequate moisture Level i\g\?{guate st
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 16-18
Structure Fragmented pieces Fragmented pieces Fragmented pieces
Maisture Adequate moisture Level |Adequate moisture Level fgf;uate oL
Colour Dirty Dirty Dirty i
Fungal Development None None None

Smell

Organic/dirt like

Organic/dirt like

Organic/dirt like

Contd.,
Sy ¥
=
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Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022
6 Visual Observation of Compost
Description Week 1-3 Week 4-6 Week 7-9
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level fgﬁguate MEREIE
Colour Dark Brown Dark Brown Dark Brown
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like QOrganic/dirt like
Description Week 10-12 Week 13-15 Week 16-18
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Level |Adequate moisture Level i.:\?;uate melstine
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

10 — —
5 Enthalpy (normalized): 0.55224 J/g
= Onset x: 152.36 °C
o 05-
=y fl
f i
2 1 Enthalpy (normalized): 8.3868 J/g [ Enthalpy (normalized): 8.5756 J/g
£ 00+ Onsetx 64.16°C [ Onset x: 160.52 °C
o i ]
‘3';. _ S e m;_, / \‘-—»k___ Peak temperature: 163.93 °C
z /
o -05-4 { /r
= : Peak temperature: 66.03 °C | |
@ !
L ] Peak temperature: 156.13 "\/l'
-1.0 — ————— 7T —r—a—
-50 0 50 100 150 200 250
Temperature 7 (“C)
Contd.,
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Dr. Rad hashyam Giri AUTHRRISER SIENATORY
Technical Officer - __ Manager (T)




e : amg @ & =32
CIPET : IPT- Chennai-32.

clPET frd e

pesta , pavterm  puste - Fat

Continuation Sheet

e gRomy / TEST RESULTS

i< & / REPORT NO. : fems / Date
= 73124 26-06-2023
Issued to: M/s. Huhtamaki Foodservice Packaging India Private Limited ,
Survey No.54B, Hissa No.3A, Jangid Commericial Point,
Dhamangaon Village, Bhiwandi, Thane, Maharashtra 421302,
Customer Letter Ref. No.: PO No. HFSIPL/PO/SER/22-23/0002, dtd. 29-11-2022
8 FTIR Analysis
Sample Details (As stated by Party): PLA Lids
i ‘ _ il \ e h"; [ - <
0 {E | \[| il \t /
i | | 5 Iy r-r l.~ n ”yz :II II l k/
0 1 [ 8 ol g ?
o | 's ig g-ﬁ i l" R
3T 8 L=
g 1 N | f ..;
i 42 : [o .‘.\ | ‘ } -
I'_ 0 I b | i-:: J
2 g | =
= J i I | Al
se Il I 114
e i L
" = = J|'B|_TI
1 300 TThees 2500 i :‘n:JG E ) i "o 00
FTIR Interpretation
Wave number {cm"} Nature of Bond
3314 O-H stretching
2927 C-H stretch
1711 C=0 stretch in PLA
1457 C=C stretch
1286 C-H in Plane bend
1102 C-C stretch
1015 C-0O stretch
872 C-H bend
726 C-H bend
Comment: | he above DSC & kIR analysis indicates the above sample 1S
Poly Lactic Acid
Contd.,
Top X
T
AUTQHRLSERSIGNATIORY
Techrical Officer AUT EDISIENATORY

Manager (T)
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26-06-2023

9 Disintegration After 12 Weeks

CODE NO: 22122553 CODE NO: 22122553

Betore Disintegration _ After Disintegration

+ 3 1

After Eiisintegratioﬁ“ -

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

3

REP-1 REP-2 REP-3 REP-1 REP-2

REP-3

Fresh compost with Rice seeds Bio-degradation tested compost with Rice seeds

REP-1 REP-2 " REP-3 REP-1 REP-2 REP-3

Fresh compost with Fenugreek seeds Bio-degradation tested compost with Fenugreek seeds
o ¥

AU 1 SIGNATORY
B? 'ﬁﬁf&%hyam in AUTHORISE ATORY
Technical Officer Manager (
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Amrit Mahotsav

Hewd/Ref: Weror/TR/ 24071355 femi®/Date: 26-02-2025
ufa /To,

Huhtamaki Foodservice Packaging India Private Limited

Survey No.54/B, Hissa No.3A, Jangid Commericial Point,
Dhaman Gaon Village, Bhiwandi, Thane, Maharashtra
421302,

fawa/Sub : Testing of samples-reg.

dgd/Ref : Your letter no. --

Dated: 05-07-2024

HEed,

FUIT FHRT W07 e shHies ot o | s

Please find enclosed herewith our Test Reportno. | 79939 | dated | 26-02-2025

HdTg,

siftrge gEamarar

e : ITHAR
Encl:1.ala.

e : fage, fivEl, ¥1E - 600 032. Head Office : CIPET, Guindy, Chennai - 600 032.
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Centres : Ahmedabad, Amritsar, Aurangabad, Agartala, Baddi, Balasore, Bengaluru, Bhopal, Bhubaneswar, Bhavnagar, Bhagalpur, Chandrapur, Chennai, Dehradun, Delhi, Guwahati,
Gwalior, Hyderabad, Hajipur, Haldia, Imphal, Jaipur, Kochi, Korba, Lucknow, Madurai, Murthal, Mysuru, Navsari, Paradip, Palakkad, Raipur, Ranchi, Tamot, Varanasi & Vijayawada
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T AF WX F AR ThEw RO / TEST REPORT AS PER TEST STANDARD : Refer Part C

(9T - & /PART-A )
T dfeer #1 faawwr / PARTICULARS OF SAMPLE SUBMITTED

a)  ¥fuw w1 7/ a) Name of the Sample - Filobev Aqueous Coated Paper Cup - as stated
by party

an) e wrw @ w @@/ b) Date of Receipt of sample ' 08-07-2024

3)  Us/wsr/eTmEr/ai/ c) Grade / variety / type / size / class Nil

%) =it 7ea / d) Declared value, If any : Nil

3) @ie 4. /e)Code No. : Nil

$) o9 ¥ w fmior @/ f) Batch No. and Date of Manufacture: Nj|

=)  wEn/ g) Quantity - 2 kg
w) ufsm =t @fq / h) Mode of Packing * carton packing
¥) #@ee S8 @ W& /i) Sealed or not © Sealed

&)  ®E = ¥I/ ) Any other information

24071355 [ 97 - @ /PART -B J
IqF Yae / SUPPLEMENTARY INFORMATIONS
¥) e wefafEl &g w= / a) Reference to sampling procedure . Sampling not done by this lab
M) A HE e Y M weEE WS T oww g
b) Supporting documents for the measurement taken and result derived : Asgivenin Part C

3) wafym w1 ot § fuffe & sger wheaw Of ¥ *E oieda

c) Deviation from the test method as prescribed in relevant work instructions, if any : Nc' deviation from the standard

(rgﬁ/ @“@/} 1 of
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&0 f{qe /TEST REPORT
qR o 79939 . N
9i? 4 / REPORT NO. : %3 /SI. No. 3(,}29

fer® / Date : 26-02-2025

Test Duration : 08.07.2024 to 26.02.2025 (m - 7 /PART-C ]

ﬁ@ﬁﬁktﬁfﬂ” | TEST RESULTS Specific
Si. No. Name of the test uni Results Obtai
Standard I est taincd Requirements
Cellulose-coated with
1 Material Identification FTIR & DSC - ethylene based aqueous -
solution
Disintegration (Dry mass ISO
2 remains in 2 mm sieve after 84 17088:2021 % 7.20 Not more than 10
days) Cl.no. 6.2
Ultimate aerobic
3 Biodegradation (with reference 1705202 1 o 91.5 ¢ " U.“Jhe gnd ol the
to 100% degradation of positive | (000202 " |(Atthe end of 132 days) |95t Period not more than
reference) et Alaays.)
Plant Growth test
Monocotyledon (Rice) 5
4 % Seed emergence ISO e 9 =80
Dicotyledon (Fenugreek) dsanede]
% Seed Emergence Cl.no. 6.4.3 % 96 > 90
Acute Ecotoxic effects to %
5|earthworm
Survial of adult earthworm at ISO
althe end of 7 days 17088:2021 97 Shall be more than 90
Survial of adult earthworm at Clno.6.4.4
e énd of 14.clays " 93 Shall be more than 90
c|Biomass end of thej4 days 96 Shall be more than 90
Chronic ecotoxic effets to %
6|earthworm
Survial of adult earthworm at
althe end of 28 days 1SO 97 Shall be more than 80
Survial of adult earthworm at 17088:2021
b|the end of 56 days Clno. 6.45 97 Shall be more than 90
c|Offspring at the end of 56 days 92 Shall be more than 20
d|Biomass end of the 56 days 93 Shall be more than 90

The detailed observation on biodegradability test is enclosed as Annexure

Issued to: M/S.Huhtamaki Foodservice Packaging India Private Limited
Survey No; 54/B Hissa No;3A, Jangid Commericial Point,
Dhaman Gaon Village, Bhiwandi, Thane, Maharashra 421302

Customer Letter Ref. did. 05-07-2024
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Issued to: M/S.Huhtamaki Foodservice Packaging India Private Limited

Survey No; 54/B Hissa No;3A, Jangid Commericial Point,

Dhaman Gaon Village, Bhiwandi, Thane, Maharashra 421302

Customer Letter Ref. Nil did. 5-7-24

&% /Date : 26-02-2025

PART C - TEST RESULTS

SI.No Name of the Test TestMethod/| |, . | Results Obtained L
Standard Requirements*
7 Heavy metals concentration
a.|Arsenic (As) 0.0218 10
b.|Copper (Cu) 0.008 300
c.|Nickel (Ni) 0.1503 50
d.|Zinc (Zn) 1SO 0.1325 1000
e|Cobalt (Co) 17088:2021 | mg/kg 0.0228 .
f.|Chromium (Cr) 0.0017 50
g.|Molybdenum (Mo) 0.1715 -
h.[Mercury (Hg) 0.0025 0.15
i.|Cadmium (Cd) 0.2675 5
j.|Lead (Pb) 0.309 100
k.|Selenium (Se) 1.376 -

* 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.

Note

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

PART D - REMARKS

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 is

sue.

6. Subcontracted Tests (if any):

Nil

Toe

AUTHORISED SIGNATORY
Dr. Radhashvam Ciri
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OBSERVATION FOR BIODEGRADABILITY TEST AS PER I1SO 17088:2021

1  Sample Details (As stated by Party): Filobev Aqueous Coated Paper Cup

Base material: Cellulose-coated with ethylene based
agueous solution

2  Material Identification by FTIR
BIODEGRADABILITY TEST AS PER 1S0:14855-1

3  Observation
(i) Conditions of reaction mixtures
Origin of Compost: Livestock excrement, mumcrpal and vegetable waste

Reaction Temperature (°C) . 58

Dry Solid (%) : 5342
Volatile content (%) : 17.85

CO, evolved during first 10days in blank : 50.47 mgl/g
Test duration (days) : 132 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 7.4 7.3
2 |Blank 2 7.2 7.2
3 |Blank 3 7.2 7.1
4 |Cellulose 1 7.2 7.1
5 [Cellulose 2 7.2 7.2
6 [Cellulose 3 7.3 7.2
7 Negative 1 7.4 7.3
8 Negative 2 7.4 7.3
9 |Negative 3 7.3 7.1
10 [Sample 1 7.2 7.1
11 |Sample 2 7.1 7.1
12 |Sample 3 7.3 7.2

Contd.,
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4  Result: Percentage of biodegradation relative to positive reference
Sample (Mean) 91.5 % at the end of 132 days
The reference Material - cellulose ~ 100%
e ‘m  CELLULOSE
| & SAMELE
£
8
=
2
i
8
0 - T T T T T T
o 20 40 6o aa 100 140
INCUBATION TIME (DAYS)
5  Visual Observation of Sample
Description Week 1-3 Week 4-7 Week 8-10
Structure Cut pieces Cut pieces Fragmented pieces
: Adequate moisture Adequate moisture Adequate moisture
Moisture
Level Level Level
Colour White Dirty Dirty
Fungal Development Nil Nil Nil
Smell Organic/dirt like Organic/dirt like Organic/dirt like
Description Week 11-13 Week 14-16 Week 17-19
Structure Fragmented pieces Fragmented pieces Fragmented pieces
—— Adequate moisture Adequate moisture Adequate moisture
Level Level Level
Colour Dirty Dirty Dirty
Fungal Development Nil Nil Nil
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 4-7 Week 8-10
Structure Fine Particles Fine Particles Fine Particles
Moisture Adequate moisture Adequate moisture Adequate 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 11-13 Week 14-16 Week 17-19
Structure Fine Particles Fine Particles Fine Particles
Moistiiia Adequate moisture Adequate moisture Adequate 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

24071355
0.0+
?g 0.2 . -
= ] \ T
g 044 = —
g 3 '---.___\_“__N‘ 'F“.‘__________._.____ -
= 1 . g
£ -0.6- e —
2 ] \
= 08 \ Enthalpy (normalized). 147 12 Jig
a e | Onset x. 123.74 °C
(s ] \
m  -1.0- ".
£ ] \ \ Peak temperature’ 129 93 °C
.23 . : 2y . . .
1] 50 100 150 200 £0 300
Exo Up Temperature T (*C)
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8  FTIR Analysis
Innerside
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FTIR Interpretation
Fig 1. Inner side

Wave number (cm™)|  Nature of Bond

2014 C-H stretch

1695 C=C stretch

1544 C-H aldehyde stretch
1464 CH, bend

1253 C-C stretch

1017 C-0 stretch

718 C-H bend

609 C-H bend

Fig 2. Outer side

Wave number (cm™)|  Nature of Bond

2914 C-H stretch
2847 C-H stretch
1695 | C=C stretch
1464 CH, bend

1159 C-C stretch
1021 C-H stretch
718 C-H bend

Comment: The above DSC & FTIR analysis indicates that the above
sample is Cellulose coated with ethylene based aqueoius solution.
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9 Disintegration After 12 Weeks

CODE NO: 24071355 CODE NO: 24071355

g at - e _UII_..'
Before Disintegration After Dlsmtegr\dn
|

The disintegration of the supplied sample by passing through 2 mm sieve after - 12 weék m ccmpdvstlng condition
as per ISO 17088-2021 was found not more than 10% of original d;y ﬁass remain.

10 Plant growth test " T T // Ao

Replicate-1

| replicate-2

Bio-degradation tested compost with Fenugreek seeds
Fresh compost with Fenugreek seeds

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