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SM1. Determination of the total amine values in HPAMAM

The total amine values of HPAMAM was determined by the direct titration with
hydrochloric acid-ethanol (the concentration of HCl was 0.1 mol/L). Typically, 0.1 g
HPAMAM was added into a conical flask with 40 mL
anhydrous ethanol and dissolved completely. Then two drops
of 0.1% bromophenol blue ethanol (0.1g bromophenol blue was dissolved in 100 mL
ethanol) was added as the indicator. The titration was conducted by the hydrochloric acid-
ethanol solution until the solution color changed into yellow, and the volume of the
consumed hydrochloric acid-ethanol solution was recorded. The total amine value was
calculated as following equation:
X=(MrkouxC1xV1)/m1
where X was the total amine values (mol KOH/g); C: was the concentration of hydrochloric
acid-ethanol solution (mol/L); Vi was the consumed volume of hydrochloric acid-ethanol

solution (mL); m1 was the mass of HPAMAM(g).



SM2. Determination of the content of tertiary amine groups in HPAMAM

The content of tertiary amine groups in HPAMAM was determined by the direct
titration with perchloric acid-acetic acid (the concentration of perchloric acid was 0.1
mol/L). 0.2 g HPAMAM was added into flask with 20 mL acetic anhydride and 2 mL acetic
acid. Heating reflux in the flask for 45 minutes, while adding glass drops to prevent
bumping. Then rinse the condenser tube and flask with 50 mL of acetic acid and transfer
to a 250 mL beaker. Two drops of gentian violet solution (0.5 g gentian violet was dissolved
in 100 mL acetic acid) were added as the indicator. The titration was conducted by the
perchloric acid-acetic acid solution until the solution color changed into blue, and the
volume of the consumed perchloric acid-acetic acid solution was recorded. The the content

of tertiary amine groups was calculated as following equation:

Y=(MrkouxC2xV2)/m:
Where Y was the content of tertiary amine groups (mol KOH/g); C2 was the concentration
of perchloric acid-acetic acid solution (mol/L); V2 was the consumed volume of perchloric
acid-acetic acid solution (mL); m2 was the mass of HPAMAM (g).

The content of primary amine and secondary amine groups was calculated as
following equation:
A=X-Y

Where A was the content of primary amine and secondary amine groups.



