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Modulation of Mixed Potassium Carboxylates on Crystallization of Calcium
Oxalate Crystals in Gel System
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Abstract: Potassium tartrate (Kotart), potassium citrate (Kseit) and dipotassium ethylene diamine
tetraacetate (Kqedta) can be used to prevent’and cure-calcium oxalate (CaOxa) stones. It was investigated
that the modulation of the mixed potassium carboxylates of these three compounds on the crystallization
of CaOxa in gel system by adouble diffusion technique. The results show that the mixed carboxylates can
either induce more calcium oxalate dihydrate' (COD)-and trihydrate (COT) crystals, or decrease the size
and special surface area of calcium oxalate monohydrate (COM). For the mixture of Koedta and Kscit, the
twisted COD crystals are grown. These twisted COD crystals look like the morphology of the COD grown
in healthy human urine and have a less (100) crystal face, which can decrease the retention and adhesion
of COD crystals on the surface of renal tubular cells. All these effect can inhibit the formation of CaOxa
stones.” It demonstrates that the mixed potassium carboxylates have better inhibitive effect than any of

the single.
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Fig. 1 SEM images of CaOxa crystals grown in the presence of various potassium carboxylates in gel system
(a) Koedta; (b) Kacit; (¢) Kotart. Crystallization time: 15d, temperature: 37°C, additive concentration: 0.10mol/L
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Fig. 2 XRD patterns of CaOxa crystals grown in

the presence of various potassium carboxylates in

gel system

(a) Koedta; (b) Kacit; (c) Kotart. Crystal faces with

one asterisk show COD, with two asterisks COT, and

without an asterisk COM
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Table 1 Effect of potassium carboxylates and
their mixture on crystal growth of CaOxa in gel
system (Crystallization time: 15d, temperature:
37°C, additive concentration: 0.1mol/L)

Additive COM/% COD/% COT/%
Kaedta 52 48 0
Kacit 90 10 0
Kotart 60 8 32
Koedta-Kaotart(4:1) 43 51 6
Ksedta-Katart(1:4) 24 34 42
Kaedta-Kseit(4:1) 50 50 0
Kaedta-Kscit (1:4) 68 32 0
Kotart-Kscit(1:4) 57 8 35
Katart-Kscit(4:1) 45 0 55

Fig. 3 SEM images of CaOxa crystal growth in the presence of mixed potassium carboxylates
(a) Koedta:Kaotart=4:1; (b) Koedta:Katart=1:4; (c) Koedta:Kacit=4:1; (d) Koedta:Kacit=1:4.
Crystallization time: 15d; Temperature: 37°C
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Fig. 4 Schematic representation of morphology of
COD. Left shows representative tetragonal COD
bipyramids, a partial faces of COD are drawn in
right. The dendrites are considerably compressed

along the c-axis
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