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Research on the synthesis of itaconic acid terpolymer scale

inhibitor and scale inhibition performance
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Abstract: Through free radical solution copolymerization one novel scale inhibitor with integrating carbox—
ylic acid group sulfonic acid group and hydroxyl group has been synthesized by choosing itaconic acid
(TA) sodium styrene sulfonate ( SSS) and 2 2-dimethylol propionic acid ( DMPA) as monomers and am—
monium persulfate as initiator. The optimal synthesis conditions for the scale inhibitor was determined from
the monomer ratio reaction temperature reaction time and mass ratio of initiator on the scale inhibition
performance of the terpolymer. The results showed that the optimal conditions of synthesis were as follows:

the mass ratio of ammonium persulfate to total monomer was 11% the monomer molar ratio for n( IA) :

n( SSS) : n( DMPA) was 4:1: 1.5 the reaction temperature was 90 °C and the reaction time was 2.5 h.

The scale inhibition ratio was evaluated by the static scale inhibition method can reach 94.9% CaCO; in—
hibition at a level of 12 mg/L. AA-SSS-DMPA. The structure of the synthesized AA-SSS-DMPA terpolymer
was characterized by Fourier transform infrared spectrometer ( FTIR) and the Scanning electron microsco—
py ( SEM) was used to investigate the effect of AA-SSS-DMPA on morphology of calcium carbonate scale.

The SEM photographs of CaCOj; crystals indicate that the crystal structure transforms to a loose shape after
addition of the AA-SSS-DMPA.
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Fig. 1 IR spectrum of IA/SSS/DMPA copolymer
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Fig.2 The change of scale inhibition rate of 1A/SSS/DMPA

three copolymer scale inhibitor by monomer ratio
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Fig.3 Effect of the reaction temperature on the scale

inhibition rate of IA/SSS/DMPA three copolymer
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Fig.4 Effect of the reaction time on the scale inhibition

rate of [A/SSS/DMPA three copolymer
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