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Why Recycle?
 Growing environmental concerns 

s ur r oundi ng pl a s t i c s

 Oc e a n l i f e  i s  s t a r t i ng t o  
be c ome  a f f e c t e d 

o For  e xa mpl e ,  Sout h Pa c i f i c  Ga r ba ge  
pa t c h 

 Pr e ve nt  bui l d  up of  pl a s t i c  
wa s t e  i n  l a ndf i l l s  

o La ndf i l l s  be c omi ng c ompl e t e l y f ul l  
i n  t he  ne xt  s e ve r a l  ye a r s



Why the Plastic Industry uses Plastic 
Regrind!

 Resin prices are variable
 Exc e s s  ma t e r i a l  a nd r e j e c t e d pa r t s  c a n 

be  r e c l a i me d t o  c ont r ol  c os t
 Us i ng pos t - c ons ume r  r e gr i nd wi l l  

r e duc e  de ma nd on na t ur a l  r e s our c e s  a nd 
opt i mi z e  t he  ma t e r i a l  us a ge  

 I t e ms  of  c onc e r n t o  i ndus t r y:  
o Amount  of  pl a s t i c  r e gr i nd t ha t  c a n be  us e d i n  

a  pa r t  wi t h vi r gi n ma t e r i a l  wi t h l os s  of  
pe r f or ma nc e  

o How r e gr i nd wa s  or i gi na l l y  pr oc e s s e d 
o Re gr i nd gr a nul e  s i z e  
o Any pot e nt i a l  c ont a mi na t i on 



Project Goals
➢ Purpose of this project 

➢ To de t e r mi ne  t he  di f f e r e nc e s  be t we e n 
vi r gi n r e s i ns  a nd r e s i ns  t ha t  
c ont a i ns  pos t - c ons ume r  r e c yc l e d 
c ont e nt  ( PCR)

➢ I nj e c t i on mol di ng s a mpl e s
➢ Cha r a c t e r i z i ng s a mpl e  pr ope r t i e s

➢ Mechanical properties
➢ The r ma l  pr ope r t i e s  
➢ Rhe ol ogi c a l  pr ope r t i e s  

➢ I de nt i f y  a  pot e nt i a l  p l a s t i c  wi t h  
s i gni f i c a nt  PCR c ont e nt  t ha t  c a n 
r e pl a c e  a  c onve nt i ona l  vi r gi n  
pl a s t i c  i n  c ons ume r  pa c ka gi ng



Plastic Resin Materials:
➢ Control Resins

○ Ineos H05A- 00 
Polypropylene 
Homopolymer

○ Marlex 9012 High -
Density 
Polyethylene

➢ Experimental Resins
○ Plastic Bank SDS clear 

Polypropylene 
(Social Plastic)

○ KWR- 621 Post Consumer 
Recycled FDA Polypropylene 
Resin

○ KW Post - Consumer Recycled 
Polyethylene Resins: 
■ KWR 102 BM High -

Density Polyethylene
■ KWR 101 150 Natural 

High - Density 
Polyethylene



Injection Molding
● Cont r ol  ( 1- 3)  a nd e xpe r i me nt a l  r e s i ns  ( A- E)  we r e  obt a i ne d a nd 

i nj e c t i on mol de d

1) Chevron Phillips Marlex 9012, 2)Ineos H05A-00 PP 2019, and 3)Ineos H05A-00 PP 2020.

A) Social Plastic PP 2019, B) Social Plastic PP 2020, 
C) KW-621 PCR FDA PP, D) KWR 102 BM PE, and E) KWR 101 150 Nat PE

1 2 3



Tensile Testing 
 Tensile testing 

de t e r mi ne s mul t i pl e  
pa r a me t e r s  r e l a t e d t o  
ma t e r i a l  s t r e ngt h a nd 
f l e xi bi l i t y
o Modul us
o Br e a k St r e s s
o Br e a k El onga t i on



Tensile Testing Results
Material Modulus 

(MPa)
Break Stress 

(MPa)
Break Elongation 

(%)

Ineos H05A-PP Homopolymer (2019) 362.69 (±7.18) 15.68 (±1.90) 122.91 (±31.05)

Ineos H05A-PP Homopolymer (2020) 341.99 (±4.15) 14.27 (±4.81) 216.45 (±79.29)

KWR 621 PCR FDA Grade PP 76.85 (±1.76) 10.63 (±1.94) 85.34 (±10.32)

Social Plastic PP (2019) 351.57 (±7.91) 23.76 (±5.27) 70.22 (±18.93)

Social Plastic PP (2020) 322.70 (±11.30) 16.26 (±2.31) 377.40 (±155.64)

Chevron 9012 HDPE (Marlex) 133.13 (±6.58) 11.13 (±1.20) 1480.93 (±407.81)

KWR-101-150 NAT 220.87 (±5.78) 12.01 (±2.21) 426.48 (±58.53)

KWR 102 BM 152.56 (±4.50) 10.48 (±1.01) 852.40 (±335.70)



Izod Impact Testing
 Impact testing 

i s  a  me a s ur e  
of  ma t e r i a l  
t oughne s s

 I z od t e s t i ng 
us e s  t he  
a ppa r a t us  
s hown he r e



Izod Impact Results
Material Notched 

Resistance 
(Ft-Lb)

Average 
Breaks

Un-Notched 
Resistance 

(Ft-Lb)

Average 
Breaks

Ineos H05A-PP Homopolymer (2019) 1.17 (±0.26) Break 26.99 (±2.01) Partial

Ineos H05A-PP Homopolymer (2020) 0.75 (±0.07) Break 29.26 (±3.73) Partial

KWR 621 PCR FDA Grade PP 1.05 (±0.07) Break 17.91 (±3.83) Break

Social Plastic PP (2019) 0.60 (±0.08) Break 22.10 (±3.10) Break

Social Plastic PP (2020) 0.56 (±0.08) Break 20.71 (±2.95) Break

Chevron 9012 HDPE (Marlex) 1.30 (±0.11) Break 17.39 (±1.69) Non-Break

KWR 101-150 NAT 4.41 (±0.48) Break 21.19 (±2.62) Non-Break

KWR 102 BM 1.78 (±0.08) Break 18.99 (±1.59) Non-Break



Summary and Next Steps
 All experimental and control resins were successfully 

i nj e c t i on mol de d
 Te ns i l e  Re s ul t s

o KWR 621 PCR FDA Gr a de  PP wa s  we a ke r  a nd l e s s  f l e xi bl e  t ha n t he  
c ont r ol s

o Soc i a l  pl a s t i c  PP ( 2019 a nd 2020)  ha d s i mi l a r  s t r e ngt h t o t he  
c ont r ol s  but  f l e xi bi l i t y  va r i e d ye a r  t o  ye a r

o KWR 102 BM wa s  s i mi l a r  t o  t he  c ont r ol  i n  t e r ms  of  s t r e ngt h a nd 
f l e xi bi l i t y

o KWR- 101- 150 NAT i s  s t r onge r  t ha n t he  c ont r ol ,  but  i s  a l s o mor e  
br i t t l e

 I z od I mpa c t  Re s ul t s
o Soc i a l  pl a s t i c  ha d l owe r  i mpa c t  t ha n t he  c ont r ol s
o KWR 621 PCR FDA Gr a de  PP a nd KWR 102 BM we r e  s i ml i a r  t o  t he  c ont r ol s
o KWR- 101- 150 NAT ha d gr e a t e r  i mpa c t  s t r e ngt h t ha n t he  c ont r ol s



Next Steps:
o Compare thermal properties of experimental resins with 

c ont r ol  r e s i ns  
 The r mogr a vi me t r i c  a na l ys i s
 Di f f e r e nt i a l  s c a nni ng c a l or i me t r y

o Compa r e  me l t  r he ol ogy of  e xpe r i me nt a l  r e s i ns  wi t h c ont r ol  
r e s i ns
 Me l t  f l ow a na l ys i s
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