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Poly (Lactic acid) Introduction Al- based Metal Organic Frameworks

+ Biodegradable - Low heat deflection T + High porosity

+ Renewable Resources - Poor barrier properties + Ultrahigh surface area

Fabrication

by

Solvent Casting

Mixed Matrix Membranes 

for 

packaging applications 
Dissolve 

PLLA pellets 
in Chlorofrom

Add MOF 
particles

Ultrasonicate 
mixture

Poor into 
molds

Evaporate in  
vacuum oven

Characterization

FTIR

PLLA wavenumbers + assignments 

MOF wavenumbers + assignments 

Addition of  MOF resulted in no 

new peaks or band shifts

DSC

DSC analysis of  neat PLLA and PLLA-MOF

Addition of  MOF resulted in 

decrease in crystallization

TGA

3 significent weight losses:

• Evaporation volatile compounds 

(100-170°C)

• Degradation PLLA (300-400°C)

• Degradation MOF (+550°C)

TGA analysis of  neat PLLA and PLLA–MOF

Addition of  MOF resulted in 

more easily degradation

SEM

A) neat PLLA B) MOF

A) PLLA – 1% MOF   B) PLLA – 5% MOF 

C) PLLA – 10% MOF D) PLLA – 20% MOF

Addition of  MOF resulted in 

MOF agglomeration
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Literature Experimental

IR (cm-1) IR (cm-1) Intensity Assignments

1760 1753 Strong ν C=O

1215-1185 1180 Strong νas COC

1100- 1090 1080 strong νs COC

Literature Experimental

IR (cm-1) IR (cm-1) Intensity Assignments

4000-3500 400-3500 Weak νas OH

1435 1410 Strong νs CO(CO2)

600-500 590 strong δ/ν AlOAl

Tonset( °C) Tmax ( °C) Wt2%

PLLA 322.33 ± 0.40A 379.03 ± 0.99A -

PLLA-

1% MOF
312.16 ± 0.40B 358.80 ± 1.38B 1.75 ± 0.56A

PLLA-

5% MOF
302.62 ± 1.75C 347.41 ± 0.60C 1.45 ± 4.75A

PLLA-

10% MOF
302.05 ± 2.27C 346.27 ± 0.12C 3.34 ± 2.47A

PLLA-

20% MOF
295.03 ± 7.51C 347.75 ±3.23C 16.41 ± 1.99B

∆Hc (J/Kg) ∆Hm (J/Kg) Xc(%)

PLLA 8.68 ± 1.93A 11.69 ± 2.17A 3.23 ± 0.09A

PLLA-

1% MOF
2.72+2.64B 4.69 ± 2.76B 3.09 ± 0.04A

PLLA-

5% MOF
- 0.46 ± 0.07C 0.49 ± 0.08B

PLLA-

10% MOF
- - -

PLLA-

20% MOF
- - -

Introduction of  

MOF particles

Increase in

∆Hc and ∆Hm

14% volatile compound 

consisting of  trapped 

chloroform

Congestion of  

MOF particles

Varient Wt2% indicates non 

homogeneous dispersion

Conclusion

No chemical reaction between 
PLLA and MOF particles

MOF particles hinder PLLA 
chain mobility 

MOF particles reduce activation 

energy of  degradation and act 

like depolymerization catalyst

Non homogeneous MMMs with 

trapped chloroform and MOF 

particles have tendency to 

accumulate

A) PLLA – 1% MOF  B) PLLA – 5% MOF  C) PLLA  - 10% MOF  D) PLLA – 20% MOF


