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Methods 

• Synthetic nanomaterials revolutionize how we do things industrially, medically, and  

  domestically 

• Increased use means an inevitable entrance into the environment 

• It is important to concurrently develop of an understanding of environmental interactions 

to support sustainable use  

• Polyamidoamine (PAMAM) dendrimers are commonly used in the biomedical field (with 

important applications in drug and gene delivery) and vary in both size and functionality 

• This research investigates the effect of PAMAM size on interactions with ferrihydrite 

(FFH) while holding functionality constant (PAMAM-COOH) 

Introduction Results 

Conclusion • Number of carboxylic groups was held  

  constant  

• All experiments were run at pH 5 and in  

  triplicates  

• Effluent absorbance was monitored using  

  UV-Vis at a wavelength of 250 nm  
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Data output for sorption and desorption, where quantity sorbed and quantity desorbed are the 

shaded areas represented by QSor and QDes, respectively.  

Effect of Size on Quantity 

• Quantity sorbed was similar for all three sizes of PAMAM, ranging from 29.6% to 30.1% 

• G1.5 QSor = G3.5 QSor = G5.5 QSor 

• Fraction desorbed ranged from 76.2% to 95.9% 

• G1.5 and G3.5 both desorbed around 95% of what was originally sorbed onto FFH, where-

as G5.5 was significantly less at 76.2% 

• G1.5 fDes = G3.5 fDes  >> G5.5 fDes 

Effect of Size on Kinetics and Dynamics 

In order to analyze the rate and dynamics of 

each PAMAM size, the normalized integral of 

both sorption and desorption are fitted to: 

Results 

• All three sizes of PAMAM sorb/

desorb onto/off of FFH in two 

distinct steps: a faster first step 

and a slower second step 

• For both sorption and desorption, 

close to half of the reaction took 

place in step 1 and half of the 

reaction took place in step 2 for 

all three sizes of PAMAM 

• The sorption rates were similar for all three sizes of PAMAM 

• G1.5 k1′Sor = G3.5 k1′Sor  = G5.5 k1′Sor  & G1.5 k2′Sor = G3.5 k2′Sor  = G5.5 k2′Sor 

• The desorption rates for step 1 were similar for G1.5 and G3.5 but faster for G5.5 

• The desorption rates for step 2 were similar for all three sizes of PAMAM  

• G1.5 k1′Sor = G3.5 k1′Sor  < G5.5 k1′Sor  & G1.5 k2′Sor = G3.5 k2′Sor  = G5.5 k2′Sor 

Size has no effect on how PAMAM sorbs onto ferrihydrite. During desorption, less G5.5 is 

removed but at a faster rate than G1.5 and G3.5, both of which behave similarly during 

desorption. The interaction between PAMAM and FFH occurs in two steps. It is believed that 

the first faster step takes place on the ferrihydrite surface, whereas the second slower step is 

diffusion into micropore spaces within the ferrihydrite.  
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