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Scale I nhibition Performance of Copoly (Aspartic acid-
Citric acid) on Calcium Carbonate
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Abstract: Copoly (Aspartic acid-citric acid) (PAC) was prepared by copolymerizing aspartic acid and citric
acid under microwave heating. The scale inhibition performance of PAC to calcium carbonate and the
inhibition contrast and compatibility of PAC with scale inhibitor HEDP were investigated by static scale
inhibition method. The morphology and structure of calcium carbonate crystals and PAC were characterized
by FTIR, NMR, AFM and XRD. The results showed that PAC was obtained by amidation and hydrolysis
polymerization reaction of aspartic acid and citric acid. PAC had a better scale inhibition performance to
calcium carbonate than scale inhibitor HEDP. The inhibition efficiency of PAC against calcium carbonate
reached 95.04% with a concentration of 6.4 mg/L. PAC had good compatibility with HEDP, the inhibition
effect of PAC/HEDP was better than that of PAC. The analysis results of AFM and XRD demonstrated that
PAC changed the morphology and structure of calcium carbonate crystals, which were transformed from the
most stable calcite into the most unstable vaterite.
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Fig. 2 Infrared spectrum of PAC
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Fig. 5 Effects of constant temperature on the scale inhibition
effect
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J& 732 mg/L, pH=7.40, 80 °C FfHIE/K¥, PAC Jfi
IR 6.4 mg/L, FESHE T RN PAC BHIRRR
Ry, S5 R ILE 6.
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Fig. 6 Effects of constant time on the scale inhibition effect
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Fig. 7 Effects of Ca®" concentration on the scale inhibition
effect
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SRR 3 AR AR . AR R RITTER Y,

Ca® WM T, 15 . 0B PR LR, #*
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HREFE] 72 h, BHIG RO 48 3.2 mg/L. PAC/HEDP
SISy 3 1, 83 FhBHEIG 43 B0 B R 455 114
TP RE AR g2 b RE . S5 R DLIET 9,
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Fig. 9 Scale inhibition performances of three inhibitors
against CaCO; and copper
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Fig. 10  Schematic diagram of inhibition mechanism
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Fig. 11  Morphology of CaCOj; crystals
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Fig. 12 Structure of CaCOj crystals
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