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Fig. 5. How the pH dependent citric acid speciation is affecting the inhibition
performance in the calcium sulfate system

Fig. 3. The effect of various carboxylic acids on the Fig. 4. Comparison between the effect of 20 ppm citric acid
precipitation of calcium sulfates. and 5 ppm PESA on calcium sulfate precipitation.
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Fig. 9. Photomicrograph of gypsum crystals
in the system with 5ppm PESA and pH 7
after 400min

Fig. 10. SEM image of gypsum and

Fig. 11. XRD pattern of precipitates from system with Fig. 12. XRD pattern of precipitates from system with
20ppm citric acid and pH 7 after 28min 20ppm citric acid and pH 7 after 200min
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bassanite formed at pH 7 with 20ppm citric
acid after 28min

Summary and Implications:

2) The increase in induction time depends on solution pH and carbon-chain length of the additive.

(
(
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morphologies to more isometric nanoparticles (bassanite) and platelets (gypsum) respectively.
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Fig. 13. Photomicrograph of gypsum plates
in system with 20ppm citric acid and pH 7
after 200min

1) Carboxylic acids (citric, maleic, tartaric) and PESA all increase the induction time of CaSO, formation (Fig. 3 and 4) and are thus adequate inhibitors.

3) The polymeric nature of PESA (more functional groups), delays the CaSO, formation more than the citric acid which has just 3 functional groups (Fig. 4, 5) and is a better green additive.
4) Citric acid stabilize bassanite as a precursor for gypsum formation; [5] PESA and citric acid also act as a shape modifier (Fig 9, 10 and 13) in that they change the bassanite and gypsum
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