Highlights
(1) Carboxymethylation and esterification were mainly carried out on big particles.

(2) Debranching lowered WCS thermal stability, while carboxymethylation and esterification increased it.

(3) The removal rate of Zn2+ by PCDWCS could reach a value of 72.9 %.

(4) Debranching could lead to the reduction in the swelling capacity of WCS.
