Blblaki

BCertyfikat ...

BIODEGRADOWALNOSCI of btodegradobmty

w oparciu o raport nr 2016C0098
Standqrd: ASTM D5338_92 {based on report no.

Nazwa probki: biodegradowalna folia

(B4025GMX, B4033GMX, B2010GMX, B2012GMX, B2015GMX, B2020GMX)
ll0S¢ probki: 7509  fquaniy of sampes R RIanS
Opis probki: probka to biata potprzezroczysta folia jescrpon of sampre

Materiat referencyjny: Celuloza jeteence materi
sporzqdzono: 17 lut/Feb 2016 Jdate of report

Now lemis) Tested Requirement{s} Test Resulies) Conchision |
01 | The tinal degree of biodegradation after 180 =15 399 Passed

dayvs, %o

¢ the biodegradation procedure and curve,

! were given i anpex !
i
§ {No text below this column)
!
{
Sample: Biodegradable film Reference material, Cellulose

Age of compost:_ 3 Months

Volume of st vessels;

analyser.

Result of the e

454 degree of éiéd mmi 4,1% ce of
biodegradation biodegradation
%% Y%
Sample 22.8 399 ]
Refrence | o0 i ‘?’f
73.4 | 94.6

_material
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fable I Basic Pm;}mm of samples
. PR TOC in i
Samples Appearance oy 3{3?;& :\i")::’z«m" dry solid THESR
(%) {%) () {CO./100g mmp ¢}
Test material film 99.23 0.77 19.03 17978
Reference material pm&&ﬂ 99,04 0.96 4327 §%S 66 i
- Table2  Volume of wa&ué CO» and rate of biodegradation
Day (CO, COgs | D (COs ) D
g ¢ % g % |
180 £6.6 150.1 94.6 71.7 399 |

10Oy volume of COs evolved from blank vessel
(COsv e volume of COsevolved from reference material

T (€O
13; reference muterial's rate of biodegradation
D, sample's rate of biodegradation

volume of CO, evolved from sample

Table 3 Volume of evolved CO; and rate of biadegradation

= T f*vo%\fe& COu g If?egme of E}i{?&ié&;?‘;g;;;;;;;
D lank| Cellutose] 20150235 | Cel lulose(actual) | 2015E0235(actual) | Cellulose | 2015E0235 |
o |o00| 000 0.00 0.00 0.00 0.00 0.00
11297 37 3.49 0.79 0.52 0.56 0.29

2 1384 651 5.23 2.67 1.39 1.68 077

3 1702 986 9.30 2.84 2.8 1.79 127
T3 | 8se | 127 11.59 392 2.75 247 1.53

5 mx’;s; 15.86 13.14 5.81 3.09 3.66 1.72 |
6 [10.39) 1895 13.66 8.56 3.2 5.40 1.82

7 11107 21.09 14,65 10.02 3.58 6.32 1.99

8 |12.44] 2543 16.59 12.99 415 8.19 2.31

9 {13500 2027 18.20 15.68 4.61 9.88 2.56
o [1s00] 3288 | 2047 17.79 5.08 1121 2.83
117280 3663 0 2310 19,38 582 12.20 3.24

12 1992 4033 26.46 20.43 6.54 12.88 3.64

13 |23.07] 44.06 0.62 20.99 7.5% 4.20

14 |24.81] 4779 33.01 22.98 , 8.20 4.56
15 {w07] s 743 | 2342 {0 %06 | 504
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Dan I ~ Evolved COn. g i degree of biodegradation.%
__ Blank [Cellulose “*m § m(e% wlose(actualy | 2015E0235(actualy | Ce i?jeimg 2015E0235

le 3034 | _séz 97 | 2488 9,63 1568 | :m;gmm
34311 5980 | 4521 25.58 10.90 16.12 6.06
8 136,49 631 7.92 26.62 11.43 16.78 6.36
19 138.65| 50.71 26.84 12.06 16.92 671
200 140,80 68,08 §3.44 28.28 12.64 17.82 7.03
21 o 1233 | seo 30.56 14.24 19.26 7.92
22 |4285] 7562 | 5748 32.77 14.63 20.65 8.14
23 |43.83] 7891 58.98 35.08 15.15 2201 8.43
24 145.00] 8220 60.53 37.20 15.53 23.45 8.64
25 [46.14] 8545 | 6207 39.31 15.93 24.78 886
26 147.29] 8876 | 63.50 41.47 16.21 26.14 9.02
27 |4797] 9374 | ed.s0 45.77 16.53 28.85 9.19
28 [48.67) 10050 |  65.68 51.83 17.01 12.67 9.46
20 14958 107.69 66.96 58.11 17.38 36.63 9.67
30 150481 114.58 |  68.20 64.10 17.72 40.40 9.86
| 315092 11945 | 68.96 68.53 18.04 43.19 10,03
32 [s1id] 12468 | 69.51 73.54 18.37 46.35 10.22
33 |5139] 12870 | 7047 7131 19.08 48.73 10.61
34 |51.54] 13297 | 7200 81.43 20.55 51.32 11.43
3S 1stel] 13796 | 1387 $6.15 21.96 54.30 1221
36 |51.66] 14384 | 7479 92.18 23.13 58,10 12.87
37 |s192] 14798 | 75.86 96.06 3394 60.54 13.32
38 [5207] 15200 | 7840 100.83 2633 63.55 14.65
30 |52.10| 15591 | 7993 103.81 27.83 65.43 15.48
40 [52.11] 15880 | 8242 106.69 30.31 67.24 16.86
i 152.14] 16261 | 84.40 110.47 32.26 69.63 17.94
2 [52.08] 16374 | 85.99 11156 33.81 70.31 18.81
43 182200 16188 88.50 11268 36.30 71.02 20,19
1 [52.23] 16707 | 9027 114.84 38.04 72.38 2116
45 |5226| 16874 | 93.29 116.48 41.03 7341 | 2282
6 13220] 17004 | 94 715 41.95 72422 | 333
47 (5233 17179 | 96.58 T 119.46 44.25 75.29 24.61
ss [5235] 17252 | 947 120.17 4482 75.74 24,93
19 5238] 17368 | 982 121,30 4587 | 7645 25.51
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Dy o Evolved COw g Degree of biodegradation,%
o é%;tzzi\gi‘a:%?;xsiswm3{%}3‘;??{}325 Cetlulosetactual) | 2015E0235(actualy | Cellulose . 2013E0235
50 |s2a0] 1as | o940 | 12241 4700 | 7015 | 26,14
St saan| 7ses | e | 1230 4754 | 7765 | 2644
52 {s246] 17622 | 10098 | 12376 48.52 7800 2699

tar
b

| 53 [S249] 17731 | 10237 | 1248 49.88 | 7867 | 2175

54 {52.51) 17780 | 103.23 125.29 50.72 7897 | 2821

55 1852540 17822 | 104.24 125.68 $1.70 79.21

6 {5258 178.61 | 10836 126.03 52.78 79.43 29.36
3

57 |5262] 17910 | 10598 126.48 5336 79.72 2968 |
58 152.65) 17958 | 107.01 126.93 §4.36 80.00 3024 |

59 52671 17992 107.53 127.25 54.86 80.20 30.52
60 152,701 180.15 108.04 127.45 $5.34 80.33 30.78

L62 152.771 18087 109,14 127.80 36
63 52790 18080 0 10982 128.01 57

37 $0.55 31.35
03 8068 | 3172
64 |5282] 18136 | 110.17 128.54 5738 81.02 31.90
o5 |52.84] 18165 | 11078 12881 [ 5704 81.19 12.23
66 |52.87] 181.97 | 11106 12910 T sgae 81.37 32.37
67 |52.90| 18235 | 11L71 129.45 SB8EL 81.59 32,71
o8 15203] 18292 | 11220 129.99 5927 $1.93 3297
09 |52.06] 183.35 | 112.53 130.39 59.57 §2.18 33.13

) 15209 18428 | 113.20 131.29 60.21 82.75 33.49
[s301] 18521 | 1371 132.20 60.70 8332 | 3376
5304 18604 | N4 | 13340 61.09 $3.89 33.98

3

| 61 152.73] 180.37 108.58 127.64 55.85 80.43 31.07
3
0

73 {53080 18708 | 11486 | 13400 61.78 8446 | 3436
S3.00| 18801 | 11540 13491 62.30 85.03 | 3465

S3.03 18895 | 11592 | 13582 62.19 8560 | 1493
76 |53.16] 189.89 | 116,00 136.73 62.84 86.18 = 3498
77 |53.19] 19082 | 11642 137.63 63.23 $6.75 35.17
78 15323 L116.79 138.53 63.56 87.31 35.38
79 15326 117.06 139.43 63.80 §788 | 3549
T80 15330] 19362 | 11734 14032 64.04 88.44 3562
81 15333 19454 | 1741 | 14121 64.08 89,00 35.64
782 153361 19521 | 11768 | 14185 64.32 T g041 | 388
83 (33381 19566 | 11789 | 14228 6151 | 8968 | 35388
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Day |- S Evolved COs, g ii)wrw of himée:gmgﬁminnﬁ?‘fé
U Blans Cellulos ¢l “é%i‘xﬁ ﬁi" {“eiﬁiétwc{ae{na?} JOISE0235(actualy ﬂk“%ﬁk?\ﬁ. JOI8E0235

84 5341 19507 | 104 142.56 64.63 | 89.85 35.95
85 |s3.44] 19631 | 11836 142.87 6472 | 9005 36.00
86 |53.47) 19630 | 11826 143.33 64.79 | 9034 36.04
3510 197.25 | 11835 143.74 64.84 | 90,60 36.07
| 19749 | 118.48 143.95 64.94 90.73 36.12
89 |53.57] 19773 | 11856 144.16 64.99 90.86 36.15

90 (53611 197.96 |  118.65 144.35 65.04 90.98 3618 |
|91 |s3ed] 19807 | 11874 144.53 65.10 91.09 36.21

92 [53.68] 19850 | 11885 144.9] 65.17 91.33 3625 |
93 [s3.71] 19871 | 11896 145.00 65.25 91.39 36.29
94 153.74] 19892 |  119.09 145.18 65.35 91.50 36.35
95 |53.78] 19904 | 119.18 145.26 65.40 91.55 36.38
96 |53.81] 19934 |  119.30 145.53 65.49 91.72 36.43
97 53.84] 199.52 | 119.39 145.68 65.55 91.82 36.46
98 153.88] 199.69 | 119.50 145.81 65.62 91.90 36.50
99 14301 190.8] 11960 145,90 65.69 91.96 3654
100 |53.9] 19993 | 11972 145.99 6578 92.01 36.59
101 |53.98] 20005 | 11983 146.07 6585 92.06 36.63
102 |54.01] 20012 | 11994 146.11 65.93 92,09 36.67
103 |54.05] 20019 | 120,08 146.14 66.00 92.11 36.71
104 [s408] 20020 | 12005 146.21 66.07 92.15 36.75
108 15411 120.26 146.26 66.15 92.18 36.79
106 | 54.15 12037 146.31 66.22 92.22 36.83
107 |$4.18] 20054 | 120.47 146.36 66.29 92.25 16.87
08 |34.21] 20063 | 12058 146.42 6637 9229 36.92
109 [34.250 20071 | 12069 146.46 66.44 92.31 36.96
o |5428] 20080 | 12081 146.52 66.53 92.35 37.01
P11 {54321 20088 | 12090 146.56 66.58 92,37 7.03
112 [5435] 20097 | 12103 146.62 66.68 92.41 37.09
113 [54.38] 20108 | 12012 146.67 66.74 9244 | 3712
20114 | 121.24 126.72 66.82 9247 37.17
45| 20122 | 12033 146.77 66.88 92.51 37.20
20131 | 12144 146.83 66.96 92 54 37.25
0139 | 12154 146.87 67.02 92.57 37.28
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Evolved COu g

Day — = ; Degree of biodegradation.”s
T Blank Cellulose . 200300235 1 Cellulosetactualy | 201580233actualy | Cellulose | 201500235
20148 | 121.65 146.93 67.10 9261
ol 20156 | 12175 | 14697 07,16 0263 ,;
20065 | 12187 147.03 67.25 92.67
0073 | 12197 147.08 67.32 92.70
| 20182 | 12208 147.13 67.39 92.73 37.48
2] 20190 | 122.20 147.18 67.48 92.76 37.53
S| 20199 | 122.30 147.24 67.55 92.80 37.57
125 54,791 20207 | 12243 147.28 67.64 92.83 37.62
126 |sa82] 20216 | 122.52 147.34 67.70 92.87 37.66
127 |54.86] 20224 | 122,65 147.38 67.79 92.89 17,71
D128 sas9] 20233 1 12273 147,44 67.84 92.93 37.74
20 {54.92] 20241 | 12285 147.49 67.93 92.96 37.79
130 {34.96] 202.50 122,94 147.54 67.98 92.99 37.81
131 |54.90] 20258 | 12307 147.59 68.08 93.02 37.87
132 |s5.03] 20267 | 123.16 147.64 68.13 93.05 37.90
133 155.06] 20275 | 123.28 147.69 68.22 93.00 37.95
134 [55.10] 20283 | 12338 147.74 6828 93.12 37.98
135 [55.13] 20292 | 123.48 147.79 6835 93.15 38.02
136 |55.16] 203.01 | 123.60 147.85 68.44 93.19 18,07
137 |55.20] 20309 |  123.70 147.89 68.50 93.21 38.10
138 [55.23] 203.18 | 12382 147.05 68.59 93.25 38.15
139 [55.27] 20326 | 12391 147.99 68.64 93.27 18.18
140 |55.30] 20335 | 124.03 148.05 68.73 93.31 38.23
141 ]55.33] 20343 | 12412 148.10 68.79 93.34 3826 |
142 155.37] 20352 | 124.24 148.15 68.87 93.38 83 |
143 155.40] 20360 | 124.34 148.20 68.94 93.41 3835 |
144 15544 20369 | 12446 148.25 69.02 93.44 3839
145 15547] 203.77 | 12457 148.30 69.10 93.47 38.44
6 |55.50] 20386 |  124.68 148.36 69.18 93.51 38.48
147 |35.54) 20394 | 12479 148.40 69.25 93.53 38.52
148 |35.57] 204,03 12489 148.46 69.32 93.57 38.56
149 15560 20411 | 12500 148.51 69.41 93.60 38.61
150 155.64] 20420 | 125.10 148.56 69.46 93.63 38.64
[8] |48 m‘i 20428 125.22 148.61 69,558 93.67 i8.6Y



Pvolved CO., g Degree of biodegradation,%

Day 201560235 | Cellulose(actual) | 2015E0235(actual) | Cellulose|  2015E0235
12531 14866 | 6960 | 9370 871
RYTRD T oes | o33 | 3876
: 148,77 69.75 9377 | 3880
135 |55.81] 20462 |  125.64 148.81 69.83 9379 |  38.84
156 15584 20471 | 12573 148.87 69.89 93 83 38.88
T157 ss.88] 20479 | 125.86 148.91 69.98 93 83 38.93
158 |55.91] 204.88 | 12598 14897 | 70.07 93.89 3808 |
139 |55.94] 20496 | 126,07 149.02 | 70.13 93.92 3901 |
160 155.98| 20505 | 126.19 149.07 70.21 93.96 39,03
) 126.28 149.12 70.27 93.99 3909
20522 | 126,40 149.18 70.36 94.02 39.14
20530 | 126,50 149.22 70.42 94,05 39.17
20839 | 126,62 149.28 70.51 94.09 39.22
1 20547 | 12671 149.32 70.56 94.11 39.25

20556 | 12683 149.38 70.65 94.15 930 |
20564 | 12693 14943 | ¥ 7072 94.18 3934 |
20873 | 127.08 149,48 70.80 0421 39.38
20881 | 12717 149.53 0.9 94.25 39.43
20890 | 12727 149.58 70.95 94.28 39.46
s 20598 | 12737 149.63 71.02 9431 39.50

20607 | 12746 149.69 71.08 94.35 39.54
206.15 | 127.57 149.73 71.15 9437 | 3958
20624 | 12768 | 14979 71.23 94.41 39.62
6.48) 20632 | 12779 | 14984 7131 94.44 39.67
20641 | 127.90 149.89 71.38 94.47 39.70
ss| 20649 | 12801 149,94 71.46 94.50 39.75
590 20658 | 128,11 149.99 71.52 94.54 3978
156.62) 20666 | 128.22 150.04 71.60 94,57 3983
180 (36,65 20675 | 12833 1000 | 7170 | 94.60 39.88




