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1 Flocculated surplus sludge  

(I – commercial cationic starch;  

II – cationic PAMf-FCC). 

2 -

lation with PAMf-FCC.

Comparison of anionic PAMf-FCC and anionic PAM

Flocculants (FCC) are currently made of synthetic polyacrylamide 

(PAM) and are used in water treatment as conditioning agents, 

e.g., for dewatering or precipitation. The sludge thereby pro-

duced contains important nutrients, such as phosphate and 

ammonium and is widely employed as a nutrient-rich fertilizer 

in the agricultural industry for sustaining the ecological nutrient 

cycles in the environment. This is being deterred by disputes 

regarding the environmental compatibility of PAM-FCC and the 

starting material, acrylamide, used to produce them. The cor-

responding restrictions on the land application of conditioned 

sludge are prescribed in the planned amendment of the Fertilizers 

-

culants. From this arises the need for alternative, sustainable 

products that can replace synthetic PAM-FCC, which had global 

revenues of nearly USD 9 billion in 2015. Drawing on lengthy 

the need for feasible alternatives, the “Biomass Conversion and 

Water Technology“ working group has developed bifunctional 

PAM-free FCC (PAMf-FCC) consisting primarily of starch. These 

have a very high biodegradability and can have cationic or an-

ionic character. PAMf-FCC exhibit starch molecules with both 

polar and non-polar functionality. This facilitates binding of con-

(Figure 1).

-

from a municipal waste water treatment plant and, in a com-

parison with commercially available natural products, showed 

and dewatering of the produced sludge. Due to legal restrictions, 

production. For the purposes of assessing the performance of 

scale drinking water plant. The anionic PAM currently used for 

treatment served as a benchmark. The parameters of turbidity, 

discoloration, and SAC
254

 were determined and compared. In 

each case, the total removal rate was calculated from the re-

moval rates for the individual parameters. Here, too, the results 

obtained for bifunctional PAMf-FCC were at least equivalent, 

and for the most part superior, to those yielded for the syn-

thetic PAM.
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ENVIRONMENTALLY FRIENDLY FLOCCULANTS 

FOR WATER TREATMENT

E N V I R O N M E N T A L  A N D  P R O C E S S  E N G I N E E R I N G
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