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Auft ber: LIEN SHENG PLASTIC INDUSTRY CO.,LTD

07 ’?gge er: NO.111, LN.840.SEC.1, ZHONGZHENG E.RD DAYUAN TOWNSHIP,TAOYUAN

rent: COUNTY,TAIWAN

Gegenstand der Priifung:

Test ltem: BLS PLA BB BULLET

Bezeichnung:

Identification: PLA 0.25g

Anlieferungszustand: Eingangsdatum:

Delivery condition: Good Date of Receipt: 2013-04-15

Prifort: Tested at TUV Rheinland Shanghai

Testing location:

Prifgrundlage: Testing in reference to:

Test specification: DIN EN 13432:2000

Controlled Aerobic Composting Test (ISO 14855-1:2012)

Priifergebnis: PASS
Test result:

i j f i'

2014-03-21 Sven Posselt  Technical Manager
Datum Name/Stellung  Unterschrift
Date Name/Position Signature

Sonstiges / Other Aspects:
Test period: 2013-11-05 — 2014-01-20

Abkiirzungen: ok/P = entspricht Priifgrundlage Abbreviations: ok/P = passed
fail/F = entspricht nicht Priifgrundlage fail/F = failed
n.a./N = nicht anwendbar n.a./N = notapplicable

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products.
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1. Biodegradation
1.1 General test information

Reference material: Cellulose

Test vessels: 2000ml, the vessel used for biodegradation test is a high pressure conical flask, volume: 2000
ml. It was provided by Pyrex Co. Ltd.

COq-determination: Determination of the amount of carbon dioxide evolved by weighing the carbon dioxide
absorbing system. The amount of carbon dioxide is calculated via the difference in the weight of the carbon
dioxide absorbing trap in the beginning and in the end of the test.

Thermostat controlled oven: The biodegradation test is proceeded in a temperature controlled oven for
maintaining the temperature needed.

1.2 Summary of test results
Test material Reference material
45 days biodegradation rate 81% 84%
Overall biodegradation rate 90% 96%
Test duration 66 days 76 days
Observation No abnormal findings No abnormal findings

Validity Criteria

e Degree of biodegradation of reference material after 45 days > 70% ?

X Yes 1 No

e Difference between percentage biodegradation of reference material in the different vessels at the
end of test <20% ?

X Yes CINo

e Average CO, production in the blank vessels after 10 days in the range 50mg to 150mg CO./g
volatile solids ?

X Yes 1 No
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1.3 Flow chart of experiment

Choosing proper compost and test its 10 days activity

\ 4

Determine total dry-solid and volatile-solids content of the compost

A 4

Prepare a mixture of compost and deionized water then measure the pH value

A4

Prepare nine vessels for test: three for test material,
three for reference material, and three for the blank

\ 4

Place these vessels in an oven at 58 + 2°C and aerate with water-saturated, carbon-dioxide-free air

A 4

Measuring the oxygen concentration of the exhaust air from the composting vessels

A 4

e Measure the amount of carbon dioxide once a day during incubating period
e The moisture of test mixture have to remain at 50%
e Record the appearance of the mixture during the whole test and note observations

A 4

At the end of test, measure the weight loss of dry-solid and volatile -solid

Fig 2 : Flow chart of experiment
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1.4 RESULTS

1.4.1 Appearance of compost and sample
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1.4.2 Properties of compost

Table 1 Properties of compost
Total dry ' ' Compost Activity Test ' '
solids Moisture Vglatlle Ash p V : Carbon/Nitrogen ratio
(%) content (%) | solids (%) (%) (mg-CO, / g - volatile solid ) (%)
45 55 52 48 142 22
1.4.3 Activity of the compost
Table 2 The amount of CO, for the first 10 days
Days Amount of carbon dioxide (mg)
1 1720
2 2170
3 2250
4 1357
5 1357
6 1357
7 2920
8 2720
9 1720
10 2360
Total 19,950
142 = mg - CO, / g - volatile solid
1.4.4 Total Amount of Organic Carbon for Test and Reference Samples
Table 3 Total amount of organic carbon
Total Amount of Theoretical Total
organic organic amount of Size Thi Moisture
ickness dry
carbon carbon evolved carbon | (cm x (mm) Shape solids content
(%) (TOC) in test | dioxide, (ThCO,, | cm) (%) (%)
vessel, (g) 9) °
Reference | 5 5q 20 73.3 : : powder | 95 5
material
Test 17.83 20 73.3 : : powder | 99 1
material
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1.4.5 The amount of sample and compost in the test vessel

Table 4 The amount of sample and compost in the test vessel
Compost Sample
Weight (g) Total dry solids (g) Weight (g) Total dry solids (g)
Blank 600 270 None None
Reference 600 228 None None
Sample 600 270 112 111
1.5 pH Value
Table 5 The pH values before and after test
Blank 1 Blank 2 Blank 3
Before Test 6.8 6.5 7.0
After Test 7.9 7.5 8.0
Table 6 The pH values before and after test

Reference material 1

Reference material 2

Reference material 3

Before Test

6.7

6.7

7.0

After Test

7.5

7.2

7.7

Table 7

The pH values before and after test

Test material 1

Test material 2

Test material 3

Before Test

7.2

6.6

7.0

After Test

8.0

7.5

6.8
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1.6 Controlled Aerobic Composting Test (Mass of Organic Matter)

(1) Test Material
Amount of total organic carbon (TOC) of the test material placed in each vessel: 20g
This TOC leads to a theoretical amount of evolved carbon dioxide (ThCO.,), caused by the degradation
of the test material: 73.3g

CO: production over time
12.00
o 10.00
E 8.00
2 6.00 - blank
S 4.00 - sample
O 200 - reference
0.00 | | | |
0 20 40 60 80
time in day
CO,:Evolution curve of test material
Production of CO:z over time
biodegradation degree over time
100.00%

90.00% g?“:—

80.00%

70.00%

60.00% w4

50.00%

40_00(;: // ——sample
30.00% //// —reference
20.00%

10.00% ///

0.00% | | | |
0 20 40 60 80
time in day

degree in %

Biodegradation curve of test material
Degree of degradation over time
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Table 8 Controlled aerobic composting test data of test material

Day | (CO) | (CO | (COp) | (CO) | (CO) | (GO | (CO) | (CO D D D D

B1 B2 B3 | Bmem t 12 13 tmean t 12 13 tmean

givessel | givessel | givessel | g/Vessel | g/Vessel | g/Vessel | gNVessel | g/Vessel % % % %
1 2.52 172 | 309 | 24 410 457 413 4.21 2.26% 2.90% 2.30% 249%
2 217 298 | 231 249 594 5.04 4.1 5.23 4.71% 3.48% 3.03% 3.74%
3 2.25 164 | 268 | 219 319 5.20 6.44 4.94 1.36% 4.10% 5.80% 3.75%
6 407 425 | 4971 | 443 9.88 8.81 9.95 9.55 7.43% 5.97% 7.53% 6.98%
7 292 200 | 203 | 232 3.26 4.1 8.24 540 1.29% 3.26% 8.08% 4.21%
8 272 208 | 318 | 266 5.55 6.60 4.69 5.61 3.94% 5.37% 2.17% 4.03%
9 1.72 270 | 234 | 225 6.00 4.80 265 4.48 511% 347% 0.54% 3.04%
10 2.36 258 | 239 | 24 322 3.74 4.58 3.85 1.06% 1.77% 2.91% 1.91%
13 453 323 | 469 | 445 6.69 8.05 717 7.30 3.46% 5.32% 4.12% 4.30%
14 1.55 276 | 261 2.31 4.05 507 424 445 2.38% 3.77% 2.60% 2.9%%
15 1.93 235 | 142 | 190 5.26 4.94 380 4.67 4.58% 4.15% 2.59% 3.77%
16 1.72 271 235 | 226 4.36 4.24 3.23 3.94 2.86% 2.70% 1.32% 2.30%
17 221 163 | 203 | 196 449 4.33 384 4.22 3.45% 3.24% 2.57% 3.09%
20 4.25 417 | 413 | 418 8.45 6.40 6.77 1.2 5.82% 3.02% 3.53% 4.12%
21 219 235 | 213 | 242 3.85 5.39 3.38 421 1.95% 4.05% 1.30% 243%
22 1.00 188 | 193 | 160 321 3.29 2.83 313 2.21% 2.30% 1.67% 2.08%
23 1.04 136 | 112 | 147 2.23 213 1.76 2.04 1.44% 1.30% 0.80% 1.18%
24 1.02 099 | 090 | 097 244 205 1.45 1.98 2.00% 1.47% 0.65% 1.38%
21 1.95 219 | 176 | 197 3.03 4.20 5.08 410 1.45% 3.05% 4.25% 291%
28 0.67 102 | 023 | 064 1.91 3.23 3.02 272 1.73% 3.53% 3.25% 2.84%
2 0.62 004 | 024 | 030 214 1.24 2.25 1.88 2.51% 1.28% 2.66% 215%
30 0.63 014 | 04 0.39 11 1.78 24 1.76 0.96% 1.89% 2.74% 1.86%
31 0.57 014 | 025 | 032 097 163 2.52 1.1 0.89% 1.79% 3.00% 1.89%
34 0.89 1 132 | 107 319 3.58 331 3.36 2.89% 342% 3.05% 312%
35 1.24 097 | 075 | 099 205 1.32 1.72 1.0 1.45% 0.45% 1.00% 0.97%
36 1.02 08 095 | 092 21 0.96 1.32 1.46 1.60% 0.05% 0.54% 0.73%
37 1.03 0.84 0.6 0.82 205 107 1.56 1.56 1.67% 0.34% 1.00% 1.00%
38 0.98 087 | 006 | 064 1.05 1.63 1,61 143 0.56% 1.35% 1.33% 1.08%
40 1.99 267 | 095 | 187 3.05 347 295 3.16 1.61% 218% 1.47% 1.75%
4 0.69 095 | 034 | 066 1.25 148 1.99 1.57 0.80% 1.12% 1.81% 1.25%
42 0.83 112 | 096 | 097 1.65 146 15 1.54 0.93% 0.67% 0.72% 0.77%
43 0.82 078 | 055 | 072 1.11 146 15 1.36 0.54% 1.01% 1.07% 0.87%
4 0.63 144 | 101 1.03 1.04 146 15 1.33 0.02% 0.59% 0.65% 0.42%
after 45 . . . .
days 56.73 | 58.35 | 57.28 | 5745 | 113.92 | 119.33 | 118.09 | 117.11 | 77.00% | 84.38% | 82.69% | 81.36%
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4 1.83 27 1.14 1.89 263 3.46 25 2.86 1.01% 2.14% 0.83% 1.33%
50 0.83 0.21 087 0.64 211 1.7 12 1.69 2.01% 1.55% 0.77% 1.44%
53 0.64 1.01 1.25 0.97 1.1 1.7 1.1 1.53 1.01% 1.10% 0.18% 0.76%
54 0.74 057 | 017 0.69 1.34 1.26 0.82 1.14 0.88% 0.77% 0.17% 0.61%
57 1.56 125 | 099 1.27 157 1.24 1.93 1.58 0.41% -0.04% 0.90% 0.43%
58 0.51 028 | 024 0.34 0.99 0.87 0.97 094 0.88% 0.72% 0.85% 0.82%
59 0.62 042 | 012 0.39 1.01 0.98 1 1.00 0.85% 0.81% 0.84% 0.83%
60 0.78 025 | 054 0.52 1.21 0.75 1.04 1.00 0.94% 0.31% 0.70% 0.65%
61 0.54 023 | 0.4 0.34 0.89 0.17 0.87 0.84 0.75% 0.59% 0.73% 0.69%
66 0.99 087 | 10 0.96 1.25 1.31 1.95 1.50 040% 0.48% 1.35% 0.75%
total | 65.77 | 66.14 | 64.45 | 65453 | 128.6 | 133.51 | 13147 | 131.203 | 86.15% | 92.81% | 90.03% | 89.66%

(CO,)s = Measured cumulative CO, production by blank
(CO2) ¢ = Measured cumulative CO, production by test or reference material
(CO2)Bmean = [(CO,)g1+(CO2)p2+(CO2)gs] / 3

D = [(CO2)t— (CO2)gmean] / ThCO;

Drmean = (Dy+Dp+Dys) / 3
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(2) Reference Material
Amount of total organic carbon (TOC) of the reference material placed in each vessel: 20 g
This TOC leads to a theoretical amount of evolved carbon dioxide (ThCO.,), caused by the degradation
of the reference material: 73.3 g

CO: production over time
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Table 9 Controlled aerobic composting test data of reference material

Day | (COp) (COy (COy (COy (CO) | (COy (COy (COy D D D D
B1 B2 B3 Bean t 2 13 thean tl 12 t3 thean

givessel | givessel | givessel | gMNessel | gVessel | gVessel | gVessel | g/Vessel % % % %

1 252 172 3.09 244 115 455 468 3.46 1.76% 287% 3.05% 1.39%
2 217 298 231 249 338 547 6.64 5.16 1.22% 4.07% 5.66% 3.65%
3 2.25 164 268 219 457 478 494 4.76 3.25% 353% 3.75% 351%
6 407 4.25 497 443 6.66 868 6.80 M 3.04% 5.80% 3.35% 4.06%
7 292 200 203 232 887 6.92 331 6.37 8.94% 6.28% 1.35% 5.52%
8 272 208 3.18 266 465 560 359 461 2.11% 4.01% 1.27% 266%
9 172 270 2.34 2.25 3.25 406 261 33 1.36% 246% 0.49% 1.44%
10 2.36 258 2.39 244 715 390 6.22 5.76 6.42% 1.99% 5.15% 4.52%
13 453 30 469 415 122 6.06 8.25 7.18 4.19% 260% 5.50% 4.13%
14 155 276 261 231 315 339 5.05 3.86 1.15% 1.48% 3.74% 212%
15 193 2.35 142 190 315 353 408 359 1.70% 2.20% 297% 2.30%
16 172 21 2.35 2.26 287 2.95 294 292 0.83% 0.94% 0.93% 0.90%
17 221 163 203 1.96 247 367 440 351 0.70% 2.34% 3.33% 212%
20 4.25 417 413 418 943 6.02 9.58 8.34 7.15% 250% 7.36% 567%
]| 219 235 273 242 367 4483 5.75 462 1.70% 214% 4.54% 2.99%
2 100 1.8 193 160 310 380 252 3.4 204% 3.00% 1.25% 2.10%
p] 1,04 1.36 1.12 117 255 282 177 2.38 1.88% 2.05% 0.81% 1,65%
2 1.02 099 090 097 293 215 221 245 267% 161% 1.77% 202%
2 195 219 1.76 197 6.96 581 751 6.76 6.81% 5.24% 7.56% 6.54%
2 067 102 0.23 0.64 260 231 252 250 267% 2.36% 256% 253%
2 0,62 004 0.24 0.30 27 192 1,68 210 3.21% 2.21% 1.88% 245%
30 063 014 041 0.39 237 243 094 191 2.70% 2.78% 0.75% 207%
E]| 057 014 0.25 032 2.6 216 19 211 265% 251% 215% 244%
3 0.80 1 132 107 497 423 500 4.76 5.32% 4.31% 5.48% 5.04%
35 1.4 097 0.75 0.99 158 073 145 1.25 0.81% 0.35% 0.63% 0.36%
36 1,02 08 0.95 092 193 1.26 12 146 1.37% 0.46% 0.38% 0.74%
37 1,03 084 06 0.82 198 1.16 1.14 143 1.58% 0.46% 0.43% 0.82%
38 0.98 087 0.06 0.64 207 1.28 13 155 1.95% 0.88% 0.90% 1.25%
40 199 267 0.95 187 249 37 395 3.38 0.85% 250% 2.84% 2,06%
41 0.69 0.95 0.34 0.66 188 165 13 161 1.66% 1.35% 0.87% 1.30%
42 083 112 0.96 097 1,05 193 13 143 0.11% 1.31% 0.45% 0.62%
43 0.82 0.78 055 0.72 167 192 13 163 1.30% 1.64% 0.80% 1.25%
44 063 144 101 1,03 2 288 13 2,06 1.33% 253% 0.37% 141%
a;;:ry :5 575 | 5835 | 5728 | 5745 | 11873 | 1821 | 11937 | 11877 | 8356% | 6285% | o4dd% | 836%%
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4 1.83 27 114 1.89 475 4.58 3.3 421 3.90% 3.67% 1.92% 3.16%
50 0.83 0.21 0.87 0.64 12 182 14 147 0.77% 1.61% 1.04% 1.14%
53 0.64 1.01 1.25 0.97 1.03 152 1.4 1.26 0.09% 0.75% 0.37% 0.40%
54 0.74 0.57 0.17 0.69 0.7 0.85 0.94 0.83 0.01% 0.21% 0.34% 0.19%
57 1.56 1.25 0.99 1.27 1.16 113 1.06 1.32 +0.15% 0.63% -0.28% 0.07%
58 0.51 0.28 0.24 0.34 0.1 0.85 0.99 0.85 0.50% 0.69% 0.88% 0.69%
59 0.62 042 0.12 0.39 0.39 0.54 0.89 0.61 0.00% 0.21% 0.69% 0.30%
60 0.78 0.25 0.54 0.52 0.89 0.87 0.94 0.90 0.50% 0.47% 0.57% 0.51%
61 0.54 0.23 0.24 0.34 1.02 0.99 1.04 1.02 0.93% 0.89% 0.96% 0.93%
66 0.99 0.87 1.01 0.96 214 247 223 2.28 1.61% 2.06% 1.74% 1.80%
69 0.81 (.56 0.91 0.76 1.21 1.06 112 113 0.61% 0.41% 0.49% 0.50%
10 0.57 041 0.24 041 0.97 0.51 0.94 0.81 0.77% 0.14% 0.73% 0.55%
N 0.49 0.67 0.84 0.67 1 1.03 145 1.16 0.45% 0.50% 1.07% 0.67%
n 0.87 1.01 049 0.79 0.59 1.24 0.58 0.80 0.27% 0.61% -0.29% 0.02%
73 0.65 0.27 0.74 0.55 1.1 152 1.25 1.29 (.76% 1.32% 0.95% 1.01%
76 0.54 0.84 0.84 0.74 1.04 0.98 0.23 0.75 0.41% 0.33% 0.70% 0.01%
total | 69.7 69.9 68.51 69.37 | 1386 | 140.77 | 13897 | 139.46 94.46% 97.37% 94.91% 95.58%

(CO2)B = Measured cumulative CO, production by blank
(COy) = Measured cumulative CO, production by test or reference material
(CO2)Bmean = [(CO)g1+(CO2)p2+(CO2)gs] / 3

D = [(CO2)t_ (CO2)Bmean] / ThCO2

Drmean = (Dy1+Dp+Dys) / 3

1.7 Additional information (observations, reasons for rejection of test results and others)
This test report proves that the sample can be degraded by microorganisms according to the EN 13432 in

combination with EN 14855.. After 66 days 90% of the test material have been degraded to carbon dioxide,
so the test was stopped after that time, as the requirement already was fulfilled.

--END--
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