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SHENZHEN HENGCHANGTAI TECHNOLOGY CO., LTD. 
ROOM 1209-10, ZHAOFENGXIANG BUSINESS BUILDING, DONGFANG LIYE ROAD, 
SONGGANG SUBDISTRICT, BAOAN DISTRICT, SHENZHEN 
 
Sample Description : BPP (BIODEGRADATION PP) 
Material Type : PP 
Material Composition : PP 
Style No. : JJ2100(+) 

************ 
Sample Receiving Date : JUN. 01, 2023 
Testing Period  : JUN. 01, 2023 TO JUL. 14, 2023 

 

Test Items 
PAS 9017 

Requirement 
Sample Conclusion 

Polyolefin Product Category Annex B PP+BA / 

Carbonyl Index >1 1.16 PASS 

Number Average Molecular Weight (Mn) <5000 Da 2907 PASS 

Higher Weight Average Molecular Weight (Mz) <30000 Da 21430 PASS 

% Loss of Weight Average Molecular Weight (Mw) >90% 98 PASS 

Seedling Emergence and Seedling Growth Test  OECD 208 - VALID 

Daphnia magna Reproduction Test  OECD 211 - VALID 

Earthworm Reproduction Test  OECD 222 - VALID 

Soil Biodegradation Testing  >90% 99.4% PASS 

 
Remark: 
Results are in accordance with the eco-toxicity requirements of OECD 208, 222, and 211 standards and were carried out at the 
Research Centre for Toxic Compounds in the Environment (RECETOX) which can be found in the Ecotoxicity Statement provided 
and in line with the requirements specifies in PAS9017. 
Results are in accordance with the requirements in PAS9017 and were carried out at AIMPLAS in line with ISO 17556, to which the 
test sample achieved 99.4% biodegradation in 278 days. The data can be found in “AIMPLAS report AST-21-097-06” 

 
Signed for and on behalf of  
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.  

  
_________________         
Melody Zhang 
Authorized Signatory   
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Check details as below: 

TEST ITEM REPORT NO. ISSUED DATE LAB STANDARD RESULT 

Soil Biodegradation 
Testing 

AST-21-097-06 07/02/2023 AIMPLAS ISO17556 VALID 

 
Testing Procedure: 
The UV weathering parameters followed should be in accordance with the specifications stated in 
PAS 9017:2020 accordance with ASTM D4329 / ISO 4892-3. 
 
Test Condition: 
Lamp type: UVA-340 

UV Irradiance: 1h UV at (60±2)℃ BPT, 23h condensation at (60±2)℃ BPT 

Irradiance: (0.80±0.02) W/(m2•nm) @340nm 
Total test time of Exposure duration: 336h 
 
Sample Frequency: 
The sample frequency has been stated in hours which relate to the elapsed test time of the UV 
apparatus. See table below. 

 
At each sample interval, one sample (2.5” by 5.5” holder) of each material needs to be removed 
from the UV apparatus and placed in a bag, analysis is carried out where stated. The bags 
containing the samples should be labelled with the material ID and time interval removed ready to 
send to Polymateria. 
 

Frequency 
(time = hours) 

Material 

PP 

0 IR & GPC 

72 IR 

168 IR 

240 IR 

336 IR & GPC 
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Sample Analysis: 
1.FTIR 

 
A Thermo Nicolet IS10 FTIR, equipped with an Attenuated Total Reflectance (ATR) attachment was 
used for the infrared analysis of the specimens. 

 
ATR is a sampling technique used in conjunction with infrared spectroscopy which enables samples to 
be examined directly in the solid or liquid state without further preparation. Specimens were tested 
without any previous preparation straight after conditioning. The FTIR is annually calibrated, serviced 
and maintained by Thermo fisher engineers. 
In total three specimens per material per conditioning time were tested using FTIR. The FTIR testing 
parameters used were as follows: 

 

⚫ Wavenumber range: 550 cm−1 to 4000 cm−1 

⚫ Scanning resolution: 4 cm−1 
⚫ Number of scans: 32 scans 
⚫ Number of background scans: 32 scans, before every sample. 

From the spectra collected in FTIR tests, the carbonyl peaks were identified and the carbonyl 
index, CI was calculated as follows:

 

𝐶𝐼 = 

 

𝑃𝑒𝑎𝑘 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟𝑏𝑜𝑛𝑦𝑙 𝑝𝑒𝑎𝑘 𝑎𝑟𝑜𝑢𝑛𝑑 1714𝑐𝑚−1 

 

𝑃𝑒𝑎𝑘 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝐶𝐻2 𝑠𝑐𝑖𝑠𝑠𝑜𝑟𝑖𝑛𝑔 𝑝𝑒𝑎𝑘 𝑎𝑟𝑜𝑢𝑛𝑑 1470𝑐𝑚−1 

When calculating the carbonyl index the following peak regions were used:  

⚫ For the carbonyl peak = 1650 cm−1 to 1850 cm−1 

⚫ For the CH2 peak = 1420 cm−1 to 1500 cm−1 

 

2.GPC 

A single solution of each sample was prepared by adding 10 mL of solvent to 20 mg of sample. The 
sample solutions were heated and shaken at 160°C for 4 hours, or until dissolved. The vials were 
placed in an autosampler where injection of part of the contents of each vial was carried out 
automatically. All masses, volumes, times, and temperatures in this section are only approximate. 

• Instrument: Agilent Technologies PL GPC220, 

• Columns: PLgel Olexis 

• µm,Solvent: 1, 2, 4 -trichlorobenzene with anti-oxidant, 

• Flow-rate: 1.0  mL/minute (nominal), 

• Temperature:    160°C  (nominal), 

• Detector: refractive index with differential pressure and light scattering. 
Data capture and subsequent data handling was carried out using Agilent Technologies ‘Cirrus’ software. 

 
The GPC system used for this work was calibrated using a series of Agilent/Polymer Laboratories EasiVial 
PS-H polystyrene calibrants with known molecular weights but a mathematical correction, making use of 
Mark-Houwink parameters has been applied to express the results as for linear polyethylene or 
polypropylene homopolymer (the Mark Houwink parameters used are identified in table below). 
 

Mark Houwink Parameters Polystyrene (calibrants) PP 

Alpha 0.65 0.725 

K x 10-5 dL/g 19 19 

The samples appeared to be completely soluble. There were no apparent problems with either the 
filtration or the chromatography of any of the solutions. 
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Test Result:  
 
1. Average Carbonyl Index (CI) 

Sample Average Carbonyl Index (CI) after Light Ageing Test-UV Exposure 

Exposure time 0h 168h 336h 504h 672h 

B 0.01 0.60 1.36 1.31 1.16 

STDVA 0.01 0.05 0.09 0.18 0.07 

Note: Carbonyl Index (CI)= (Area under band 1850-1650 cm-1)/(Area under band 1500-1420 cm-1) 
 
Appendix – FTIR data 

  Run 

Sample B 
Area under band 1850-

1650 cm-1 
Area under band 1500-

1420 cm-1 
Carbonyl Index (CI) 

Original 
sample 

1 0.02 2.01 0.01 

2 0.04 3.81 0.01 

3 0.00 2.25 0.00 

AVERAGE 0.02 2.69 0.01 

STDVA 0.02 0.98 0.01 

UV 
Exposure 

72h 

1 2.16 3.84 0.56 

2 2.58 3.90 0.66 

3 2.13 3.67 0.58 

AVERAGE 2.29 3.80 0.60 

STDVA 0.25 0.12 0.05 

UV 
Exposure 

168h 

1 2.10 1.68 1.25 

2 3.41 2.46 1.39 

3 3.72 2.60 1.43 

AVERAGE 3.08 2.25 1.36 

STDVA 0.86 0.50 0.09 

UV 
Exposure 

240h 

1 4.17 3.06 1.36 

2 4.02 2.75 1.46 

3 2.36 2.13 1.11 

AVERAGE 3.52 2.65 1.31 

STDVA 1.00 0.47 0.18 

UV 
Exposure 

336h 

1 3.70 3.07 1.21 

2 3.51 2.94 1.19 

3 1.85 1.72 1.08 

AVERAGE 3.02 2.58 1.16 

STDVA 1.02 0.74 0.07 

 

2. Molecular weight analysis 

 
Mw 

original 
Mw 336h 

Mn 
original 

Mn 336h 
Mz 

original 
Mz 336h 

Mw loss 
(%) 

Mw/Mn(P
D) original 

Mw/Mn(P
D) 336h 

B 258066 8198 72735 2907 597150 21430 98% 3.5480 2.8201 

STDVA 5823 130 7780 155 24106 752 / / / 
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Appendix – GPC data 
 

Condition Run PP 

Mw, No conditioning 

1 261644  
2 261207  
3 251347 

AVERAGE 258066 

STDVA 5823 

Mw,336h UV weathering 

1 8344 

2 8095 

3 8154 

AVERAGE 8198 

STDVA 130 

Mn, No conditioning 

1 66722  
2 81521 

3 69961 

AVERAGE 72735 

STDVA 7780 

Mn,336h UV weathering 

1 3007  
2 2871 

3 2773 

AVERAGE 2907 

STDVA 155 

Mz, No Conditioning 

1 624380 

2 578537 

3 588533 

AVERAGE 597150 

STDVA 24106 

Mz,336h UV weathering 

1 21086  
2 20912 

3 22292 

AVERAGE 21430 

STDVA 752 
 
Note: the GPC test was subcontracted to GZ SPECIAL PRESSURE EQUIPMENT INSPECTION AND RESEARCH INSTITUTS 
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GPC distributions: 
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Sample Photo:  
 

  
Before Test After 168h 

  
After 336h After 504h 

 

/ 

After 672h / 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 8 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 9 of 19 

 

 

 

 
  



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 10 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 11 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 12 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 13 of 19 

 

 

  



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 14 of 19 

 

 

  



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 15 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 16 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 17 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 18 of 19 

 

 

 



 
 
 
 
 
 

Test Report No.: SHHL2308039050SD Date: AUG. 02, 2023 Page: 19 of 19 

 

 

 
*** End of Report *** 

 


