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RECEIPT DATE / TEST DATE
10-Jan-2022/ 10-Jan-2022

THE FOLLOWING SAMPLE(S) WAS/WERE SUBMITTED
BY/ ON BEHALF OF THE CLIENTS AS

Sample Name:
Sample Specification:
Batch No./Date:

Biodegradable Mask

SPROUT P11E
/

Manufacturer: /
SAMPLE NO. DESCRIPTION PHOTOGRAPH
721669921 Mask
Summary
Test result

-According to *ISO 14855-1:2005 Determination of the ultimate aerobic biodegradability of plastic materials
under controlled composting conditions — Method by analysis of evolved carbon dioxide —Part 1: General

method

Material name/ Test Period (days)

Percentage

Relative percentage

/721669921

Number biodegradation (%) biodegradation (%)
Reference material
(TLC grade cellulose) 95.2 /
180
Biodegradable Mask 975 1025

45 days: Myes/ O no

Validity of results

incubation.: Myes/ O no

(1) The degree of biodegradation of the reference material is more than 70 % after

(2) The difference between the percentage biodegradation of the reference material
in the different vessels is less than 20 % at the end of the test:M yes / [ no

(3) The inoculum in the blank has produced more than 50 mg but less than 150 mg
of carbon dioxide per gram of volatile solids (mean values) after 10 days of

Note:

1. The relative percentage biodegradation is the rate of percentage biodegradation of test material to

reference material.

2. The following attached page of test report listed more detailed information .

1. Information of inoculum, test material and reference material

Table 1. Basic information sheet
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&

ltem Inoculum Reference material/ TLC (thin-layer Test material/
chromatography) grade cellulose 721669921
pH 8.80 / /
Moisture content (%) 49.5 4.2 0.5
Total dry solid content (%) 50.5 95.8 99.5
Volatile solids content (%) 26.4 100.0 100.0
Total organic carbon content (%) 23.24 44.40 50.87

2.Test system information

(1) The experiment was carried out at a constant temperature of 58°C =2°C, and free from vapours inhibitory
to microorganisms. The volume of the reaction container is 2 liters.
(2) Source of inoculum: Lab self-made aerobic compost, the age of the compost: 4 months. Sieve the compost
on a screen of 0.5 cm before used.
(3) Reference material/ TLC (thin-layer chromatography) grade cellulose: The molecular formula is (CeH100s)
n, the molecular weight is (162.14) n, white crystalline powder.
(4) The test method determines the ultimate biodegradability and degree of disintegration of test material

under

conditions simulating an intensive aerobic composting process. Determine Carbon dioxide by 0.5mol/L sodium

hydroxide absorption and 0.5mol/L hydrochloric acid volumetric solutions.The percentage biodegradation is
given by the ratio of the carbon dioxide produced from the test material to the maximum theoretical amount of
carbon dioxide that can be produced from the test material. The maximum theoretical amount of carbon dioxide

produced is calculated from the measured total organic carbon (TOC) content which is determined by element

analyzer. The percentage biodegradation does not include that amount of carbon converted to new cell biomass
which is not metabolized in turn to carbon dioxide during the course of the test.
Table 2. Test system information sheet
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Inodulum Reference materials/ TLC Test item/
Item grade cellulose 721669921
1 2 3 1 2 3 1 2 3
Wet solids of inoculum, g 712.45 | 712.43 | 712.40 | 712.42 | 712.42 | 712.41 | 712.42 | 712.42 | 712.40
Total dry solids of inoculum, g | 360.0 360.0 360.0 360.0 360.0 360.0 360.0 360.0 360.0
Volatile solids of inoculum, g 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1
Wet solids of test material, g / / / 62.65 62.67 62.69 60.36 60.40 60.39
Total dry solids of test / / / 60.0 60.0 60.0 60.0 60.1 60.1
material, g
The theoretical amount of carbon
L. 7.7 7.7 7.7 112. 112. 112.
dioxide (ThCOz2) , g/vessel ! ! ! o o o 0 0 0
The ratio of total dry solidsto | . o | 5 ¢ 505 50.9 50.9 50.9 51.1 51.1 51.1
wet solids, %
The ratio of volatile solids to
total dry solids, % 26.4 26.4 26.4 / / / / / /
CIN 19.7 19.7 19.7 25.9 25.9 25.9 26.9 26.9 26.9

Note: Pictures of test item before test, and after 180 days of testing were shown in Figure 2-5, respectively

ChemicallMicrobiology Laboratory:

TUV SUD Products Testing (Shanghai) Co., Ltd.
B-3/4, N0.1999 Du Hui Road, Minhang District

Shanghai
201108
P.R. China

Phone : +86 (21) 6037 6375 Regional Head Office:

Fax: +86 (21) 6037 6345 TUV SUD Certification and Testing
Email: food.chem@tuv-sud.cn (China) Co., Ltd.

Webpage: www.tuv-sud.cn No.151 Heng Tong Road Shanghai

200070 P.R.China

TUV® Page 3 of 11


mailto:food.chem@tuv-sud.cn
http://www.tuv-sud.cn/

Test Report No.: 721669921
Report Date:27 July 2022

3. Results

Table 3. Cumulative CO2 production

&

Cumulative CO; production (g)

Days Blank Reference material 721669921
1 2 3 avzrag 1 2 3 aveerag 1 2 3 aveerag
1 1.08 126 117 1.17 2.27 3.04 2.38 2.56 126 126 137 1.30
2 223 231 242 2.32 6.23 6.74 6.58 6.52 3.00 289 288 2.92
3 366 376 3.90 3.77 10.48 1152  10.92 10.97 507 5.02 5.04 5.04
4 511 517 533 5.20 18.17 2112 19.20 1950 755 714 7.13 7.27
5 6.58 6.69 6.74 6.67 2695 2940 2685 27.73 1022 943 962 9.76
6 782 8.04 8.04 7.97 3524 3929 3519 36.58 12.68 11.63 12.07 1213
7 947 960 9.65 9.57 41.01 4488  40.06 4199 15113 13.83 1453 14.50
8 1090 1090 10.83 10.87 4537 4884 4369 4597 17.09 1585 16.52 16.49
9 12.18 12.07 11.87 12.04 48.74 5217 46.60 4917 19.01 1786 1830 18.39
10 13.46 1330 13.04 13.27 50.69 5424 4838 5110 20.75 19.53 19.80 20.03
11 1506 15.13 1480 15.00 53.78 57.17 51.69 5422 22775 2171 2174 2207
12 16.63 16.67 16.36 1655 56.47 60.16 54.88 57.17 24.64 23.83 2354 24.00
13 18.02 18.17 17.81 18.00 5887 6314 5783 59.95 2654 2574 2526 25.85 WG\(L'
14 19.47 19.88 1938 19.58 6144 66.05 6050 62.67 28.26 27.70 27.15 27.70 tr@
15 20.77 21.07 20.63 20.82 63.89 6833 6336 6519 29.79 2944 2878 29.33 =
16 2207 2224 2187 22.06 66.27 70.80 66.16 67.75 31.36 30.94 30.32 30.87 9 |
17 23.19 2361 2312 2331 68.88 7344 68.64 7032 3277 3248 3180 3235 -
18 2414 2475 2407 2432 71.06  75.67 70.78 7250 3394 3376 3299 33.56 f%m%
19 2521 2590 2517 2543 7287 T77.78  72.67 7444 3515 3495 34.18 3476 2
20 26.08 26.84 26.07 26.33 7466  79.67 74.39 7624 3620 3610 3528 3586 me
21 27.22 2799 2722 2748 76.92 8234 76.83 78.69 3746 37.39 36.47 3711
22 2834 29.13 2836 2861 79.81 8538 79.21 81.47 38.60 38.76 37.66 38.34
23 29.51 30.28 2951 29.77 82.38 88.16 81.81 84.12 39.81 40.06 3891 39.59
24  30.61 3138 30.63 3087 84.89 90.75 84.26 86.63 40.90 41.29 40.01 40.73
25 3151 3233 3156 3180 8727 9350 86.81 89.19 4186 4228 41.00 4171
26 3248 3327 3251 3275 89.25 95.68 88.51 91.14 4286 43.41 4195 4274
27 33.65 3436 3378 33.93 9146 9829 9110 93.62 4420 4479 4329 44.09
28 3484 3552 3495 3510 9448 100.73 93.88  96.37 45.67 46.27 4457 4550
29 3590 36.34 36.12 36.12 96.98 103.15 96,54 98.89 47.02 47.70 4594 46.89
30 36.82 3711 37.20 37.05 99.14 105.16 98.83 101.04 4832 48.87 47.17 48.12
31 3785 3785 3830 38.00 101.15 107.18 100.99 103.11 49.61 5034 48.45 49.46
32 38.63 38.69 39.18 3883 103.04 108.85 102.65 10485 50.72 5237 4955 50.88
33 3951 3944 4010 39.68 105.05 11049 104.08 106.54 52.04 53.49 50.65 52.06
34 40.41 40.17 41.03 4054 106.54 11196 105.82 108.11 5342 5492 5179 53.37
35 4142 40.89 4186 41.39 108.09 11343 10745 109.66 54.62 56.20 5296 54.59
36 42.15 41.60 4255 4210 109.58 114.74 108.83 111.05 56.27 58.03 54.42 56.24
37 42.68 4222 4312 4268 11081 11561 11064 11235 57.17 59.11 5549 57.26
38 4345 4270 4382 4332 11229 11694 11180 113.68 5856 60.61 56.91 58.70
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Table 4. Cumulative CO2 production (cont'd)

&

Cumulative CO; production (g)

Days Blank Reference material 721669921
1 2 3 average 1 2 3 average 1 2 3 average

39 4426 4341 4459 4409 113.61 118.22 113.11 11498 59.88 62.06 57.85 59.93
40 45.01 44.05 4530 4479 115.00 11954 114.45 116.33 61.26 63.55 59.30 61.37
41 4570 4479 46.16 4555 116.34 120.83 11583 11766 6257 6505 60.98 62.87
42  46.25 4528 46.73 46.09 117.47 12196 117.00 11881 63.80 66.29 62.34 64.14
43 4693 4598 4750 46.80 118.68 123.23 11841 120.11 65.10 67.76 63.84 65.57
44 4752 46.69 48.27 47.49 119.71 12431 119.69 121.24 66.38 69.28 65.25 66.97
45 4827 4750 49.11 4829 12097 12559 121.19 12258 67.89 70.87 66.93 68.56
48 49.72 49.00 50.91 49.87 123.26 128.04 12398 12509 70.95 74.28 70.38 71.87
51 5118 50.72 5283 5158 12575 130.70 127.00 12782 7551 7897 74.98 76.48
55 53.05 5265 5497 5356 128.61 13352 130.24 130.79 80.00 83.75 80.18 81.31
58 5446 5393 5649 5496 130.88 135.61 132.81 133.10 84.04 8743 83.35 84.94
62 56.04 5543 58.03 56.50 133.21 137.79 13524 13541 91.21 9520 92.08 92.83
65 57.21 56.49 59.00 57.57 13497 139.36 136.80 137.04 101.02 104.58 102.38 102.66
69 58.82 57.72 60.27 5894 137.11 141.07 138.92 139.03 113.98 116.91 11454 115.14
72 60.10 58.69 6142 60.07 138.94 14250 140.57 140.67 123.85 127.05 123.39 1247
75 6118 59.79 6250 61.16 140.66 143.82 142.15 14221 132.86 136.82 131.71 133.80%
79 63.11 6148 6406 62.88 14297 146.32 14438 14456 14229 147.97 142.28 144.18531
83 6442 62.85 6540 64.22 14523 14849 14691 146.87 15052 156.86 151.29 152.89Z
86 6541 63.84 6646 6524 146.86 150.04 148.78 148,56 155.08 162.28 158.16 158.512> c
90 66.44 6490 67.64 66.33 14894 151.67 15044 150.35 161.87 168.17 165.34 165.1
93 6739 6582 68.72 6731 150.15 152.77 151.75 15155 164.38 170.84 168.31 167.8
96 68.28 66.63 69.69 68.20 151.26 153.93 153.04 152.75 166.97 173.56 170.81 1704
100 68.85 67.22 7030 68.79 15222 15498 154.09 153.76 168.15 17480 172.11 171.69
102 69.36 67.78 70.86 69.33 153.08 155.74 15495 15459 169.21 176.15 173.30 172.89
105 70.12 68.60 71.69 70.14 15418 156.78 155.91 155.62 170.95 177.99 174.89 174.61
107 70.69 69.27 7228 70.75 155.15 157.79 156.92 156.62 17219 179.26 176.34 175.93
110 71.38 70.01 7298 7146  156.18 158.71 157.96 157.62 173.58 180.80 177.83 177.40
112 7188 7056 73.60 72.01 157.01 15945 158.76 15841 17440 18149 17845 178.11
114 7230 71.02 74.08 7247 157.79 160.28 159.52 159.20 175.05 182.11 179.05 178.74
117 7289 7169 7470 73.09 158.64 161.15 160.29 160.03 17594 182.85 17991 179.57
120 73.61 7233 7557 73.84 159.59 162.18 161.39 161.05 177.37 183.89 181.22 180.83
122 7398 7266 7599 7421 160.19 162.85 16192 16165 178.16 184.30 181.74 181.40
125 7464 7337 7673 7492 16117 16391 163.04 162.70 178.96 18490 18257 182.14
128 7533 7404 7748 7562 16194 164.72 164.04 163.57 179.74 185.68 183.20 182.87
132 76.27 7493 7842 7654 163.08 165.73 165.05 164.62 180.73 186.49 184.07 183.76
135 76.97 7560 7921 7726 16391 166.63 166.01 16552 181.45 187.52 184.88 184.62
139 77.82 7654 80.22 78.19 16495 16791 167.19 166.68 182.39 188.35 185.98 185.57
142 78.62 7730 8100 78.97 166.31 169.00 168.29 167.87 183.35 189.17 186.62 186.38
146 79.66 78.36 82.02 80.02 167.67 170.28 169.62 169.19 184.76 190.14 187.96 187.62
150 8044 7896 8271 80.70 168.45 17138 170.62 170.15 185.72 190.86 188.76 188.45
153 81.34 79.83 8354 8157 169.71 172.68 17199 17146 186.88 191.96 189.89 189.58
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Table 5. Cumulative CO2 production (cont’d)

Cumulative CO; production (g)
days Blank Reference material 721669921
1 2 3 average 1 2 3 average 1 2 3 average

156 82.08 80.57 8425 8230 17098 174.06 17338 17281 187.98 192.81 190.69 190.49
160 83.08 8154 8538 8333 17233 17551 17485 17423 189.17 19394 191.73 191.61
163 83.84 8220 86.18 84.07 173.67 176.77 176.21 17555 190.30 194.90 192.63 192.61
167 84.77 83.07 87.19 8501 17494 17799 17743 176.79 19157 196.17 193.80 193.85
170 85.68 83.86 88.09 85.88 176.27 179.12 17853 177.97 192.63 197.34 194.74 194.90
174 86.81 84.78 89.13 8691 177.63 180.45 179.68 179.25 193.83 198.43 195.78 196.01
177 87.71 8556 90.00 87.75 178.97 18159 180.97 180.51 194.88 199.62 196.56 197.02
180 88.54 86.32 90.72 8852 180.16 18258 181.92 18155 195.69 200.46 197.26 197.80

Table 6. Percentage biodegradation

Percentage biodegradation (%)

Days Reference material 721669921
1 2 3 average 1 2 3 average

1 11 1.9 1.2 14 0.1 0.1 0.2 0.1
2 4.0 4.5 4.4 4.3 0.6 0.5 0.5 0.5
3 6.9 7.9 7.3 7.4 1.2 11 11 11
4 13.3 16.3 14.3 14.6 2.1 1.7 1.7 1.8
5 20.8 23.3 20.7 21.6 3.2 2.5 2.6 2.8
6 27.9 321 27.8 29.3 4.2 3.3 3.7 3.7
7 32.2 36.1 31.2 33.2 5.0 3.8 4.4 4.4
8 35.3 38.8 33.6 359 5.6 44 5.0 5.0
9 37.6 411 35.4 38.0 6.2 5.2 5.6 5.7
10 38.3 41.9 35.9 38.7 6.7 5.6 5.8 6.0
11 39.7 43.2 37.5 40.1 6.9 6.0 6.0 6.3
12 40.9 44.6 39.2 41.6 7.2 6.5 6.2 6.6
13 41.8 46.2 40.7 42.9 7.6 6.9 6.5 7.0
14 42.9 47.6 41.9 44.1 7.8 7.2 6.8 7.3
15 441 48.6 435 45.4 8.0 7.7 7.1 7.6
16 45.3 49.9 45.1 46.8 8.3 7.9 7.4 7.9
17 46.6 51.3 46.4 48.1 8.5 8.2 7.6 8.1
18 47.8 52.6 47.5 49.3 8.6 8.4 7.7 8.3
19 48.6 53.6 48.3 50.2 8.7 8.5 7.8 8.3
20 49.5 54.6 49.2 51.1 8.8 8.7 8.0 8.5
21 50.6 56.1 50.5 52.4 8.9 8.8 8.0 8.6
22 52.4 58.1 51.8 54.1 8.9 9.1 8.1 8.7
23 53.9 59.8 53.2 55.6 9.0 9.2 8.2 8.8
24 55.3 61.3 54.6 57.1 9.0 9.3 8.2 8.8
25 56.8 63.1 56.3 58.7 9.0 9.4 8.2 8.8
26 57.8 64.4 57.0 59.8 9.0 9.5 8.2 8.9
27 58.9 65.9 58.5 61.1 9.2 9.7 8.3 9.1
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Table 7. Percentage biodegradation (cnot’d)

Percentage biodegradation (%)

Days Reference material 721669921
1 2 3 average 1 2 3 average
28 60.8 67.2 60.1 62.7 9.4 10.0 8.4 9.3
29 62.3 68.6 61.8 64.2 9.7 10.3 8.8 9.6
30 63.6 69.7 63.2 65.5 10.1 10.6 9.0 9.9
31 64.7 70.8 64.4 66.6 104 11.0 9.3 10.2
32 65.7 71.6 65.3 67.6 10.6 12.1 9.6 10.8
33 66.9 72.5 65.9 68.4 11.0 12.3 9.8 11.0
34 67.6 73.1 66.8 69.1 115 12.8 10.0 115
35 68.3 73.7 67.6 69.9 11.8 13.2 10.3 11.8
36 69.1 74.3 68.3 70.6 12.7 14.2 11.0 12.6
37 69.7 74.6 69.5 71.3 12.9 147 11.4 13.0
38 70.6 75.3 70.1 72.0 13.6 154 121 13.7
39 71.2 75.9 70.6 72.6 141 16.0 12.3 141
40 71.9 76.5 71.3 73.2 14.7 16.7 12.9 14.8
41 72.5 77.0 71.9 73.8 15.2 174 13.8 155
42 73.1 77.6 72.5 744 15.8 18.0 145 16.1
43 73.6 78.2 73.3 75.0 16.3 18.7 15.2 16.7
44 73.9 78.6 73.9 75.5 16.9 194 15.8 174
45 74.4 79.1 74.6 76.0 17.5 20.2 16.6 18.1
48 75.1 80.0 75.8 77.0 18.8 21.8 18.3 19.6
51 75.9 81.0 77.2 78.0 21.4 244 20.9 22.2
55 76.8 81.8 78.5 79.0 23.6 26.9 23.8 24.8
58 7.7 82.5 79.6 80.0 26.0 29.0 25.3 26.8
62 78.5 83.2 80.6 80.8 31.0 34.5 31.8 32.4
65 79.2 83.7 81.1 81.3 38.8 42.0 40.0 40.3
69 80.0 84.1 81.8 82.0 49.1 51.7 49.6 50.2
72 80.7 84.4 82.4 82.5 57.0 59.8 56.5 57.7
75 81.4 84.6 82.9 82.9 64.0 67.5 63.0 64.8
79 82.0 85.4 83.4 83.6 70.9 75.9 70.9 72.6
83 82.9 86.2 84.6 84.6 77.1 82.7 7.7 79.1
86 83.6 86.8 85.5 85.3 80.2 86.6 82.9 83.3
90 84.6 87.3 86.1 86.0 85.3 90.9 88.4 88.2
93 84.8 87.5 86.4 86.2 86.7 92.4 90.1 89.7
96 85.0 87.7 86.8 86.5 88.2 94.0 91.6 91.3
100 85.4 88.2 87.3 87.0 88.7 94.6 92.2 91.9
102 85.7 88.4 87.6 87.2 89.2 95.3 92.8 92.4
105 86.0 88.7 87.7 87.5 90.0 96.2 93.5 93.3
107 86.4 89.1 88.2 87.9 90.6 96.8 94.2 93.9
110 86.7 89.3 88.5 88.2 91.2 97.6 94.9 94.6
112 87.0 89.5 88.7 88.4 914 97.7 95.0 94.7
114 87.3 89.9 89.1 88.8 91.6 97.8 95.1 94.9
117 87.6 90.1 89.2 89.0 91.8 97.9 95.3 95.0
Chemical/Microbiology Laboratory: Phone : +86 (21) 6037 6375 Regional Head Office:
TUV SUD Products Testing (Shanghai) Co., Ltd. Fax: +86 (21) 6037 6345 TUV SUD Certification and Testing
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Table 8. Percentage biodegradation (chot’d)

&

Percentage biodegradation (%)

Days Reference material 721669921
1 2 3 average 1 2 3 average
120 87.8 90.4 89.6 89.3 92.5 98.2 95.8 95.5
122 88.0 90.7 89.7 89.5 92.8 98.2 96.0 95.7
125 88.3 91.1 90.2 89.8 92.9 98.2 96.1 95.7
128 88.4 91.2 90.5 90.0 93.0 98.2 96.0 95.7
132 88.6 91.3 90.6 90.1 93.0 98.1 96.0 95.7
135 88.7 91.5 90.8 90.3 93.0 98.4 96.1 95.8
139 88.8 91.8 91.1 90.6 93.0 98.3 96.2 95.9
142 89.4 92.1 914 91.0 93.2 98.3 96.1 95.9
146 89.7 924 91.7 91.3 93.5 98.3 96.3 96.1
150 89.8 92.8 92.0 91.5 93.8 98.3 96.4 96.2
153 90.2 93.2 92.5 92.0 94.0 98.5 96.7 96.4
156 90.8 93.9 93.2 92.6 94.4 98.6 96.7 96.6
160 91.1 94.3 93.6 93.0 94.5 98.7 96.7 96.7
163 91.7 94.9 94.3 93.6 94.9 98.9 96.9 96.9
167 921 95.2 94.6 93.9 95.2 99.2 97.1 97.2
170 925 95.4 94.8 94.3 95.3 99.5 97.2 97.3
174 92.9 95.7 94.9 94.5 95.5 99.5 97.2 97.4
177 934 96.0 954 94.9 95.7 99.8 97.1 97.5
180 93.8 96.3 95.5 95.2 95.7 99.9 97.1 97.5
mean degree of biodegradation oftest material and reference material
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Fig 1. The mean percentage biodegradation curve
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4. Validity of results

(1)Percentage biodegradation of three replicates of reference item was 74.4%. 79.1% and 74.6% after
45 days of testing, respectively, and the mean value was 76.0%, greater than 70%.

(2)The differences between the individual values of three replicates of reference item were 1.5%. 1.1%
and 0.4% after 180 days of testing.The differences between the individual values of three replicates of
test item were 1.9%. 2.4% and 0.5% after 180 days of testing. All were less than 20%.

(3)During the first 10 days of testing, the compost inoculum produced 139.5 mg CO:2 per gram of volatile
solids, within the range of 50 to 150 mg CO: per gram of volatile solids.

The testing is therefore considered to be valid

5.Appendices: Test pictures (Note: The color of the sample may deviate from their pictures due to
lighting and the use of different monitors.)
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Fig 2. 721669921(0X220112-001)
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Fig 5.The mixture of 721669921(OX220112 001)and inoculum at the end of the test (180 days Vessel 1)

Note:

1. # Means the test standard is identical to GB/T 19277.1-2011 Determination of the ultimate aerobic
biodegradability of plastic materials under controlled composting conditions — Method by analysis of
evolved carbon dioxide —Part 1: General method

2.This test was carried out by external laboratory assessed as competent.

3.This report is for internal use only such as internal scientific research, education, quality control, product
Ré&D.

-END OF THE TEST REPORT-
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