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Table S1 Factors and levels in the Box-Behnken Design.

level o. (mol/mol) S (mol/mol) y (mL/g)
-1 1.00 1.00 20.00
0 5.00 2.00 50.00
1 9.00 3.00 80.00

Table S2 ANOVA for the calcium leaching model.

Source Sum of df Mean Square  F-value p-value
Squares
Model 457.28 9 50.81 108.96 <0.0001
a-o. 248 1 2.48 5.31 0.0547
b-f 82.50 1 82.50 176.91 <0.0001
-y 0.0882 1 0.0882 0.1891 0.6767
of 70.14 1 70.14 150.41 <0.0001
ay 23.62 1 23.62 50.65 0.0002
Ly 3.46 1 3.46 7.42 0.0296
o? 29.04 1 29.04 62.28 <0.0001
I's 134.95 1 134.95 289.39 <0.0001
' 85.03 1 85.03 182.34 <0.0001

Residual 3.26 7 0.4663




Lack of Fit 2.60 3 0.8653 5.18 0.0730
Pure Error 0.6684 4 0.1671
Cor Total 460.55 16

A polynomial regression equation (Eq. S1) was subsequently developed to
correlate ¢ with the factors a, £, and y. The goodness-of-fit of the equation is evidenced
by the reasonable agreement between the predicted R? (0.9075) and the adjusted R?
(0.9838).
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(Eq. S1)
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Table S3 Dissociation constants (pK) and isoelectric point (p/) of Tyr.

pKi pK> pK3 4
Tyr 2.20 9.11 10.13 5.66
H H, o} iH,
pK; = 2.20
Tyr* Tyr"l
pK,=9.11
e} H, o H,
pK,=10.13
(o] o) OH
2-
- Tyr . Tyr
0.8}
0.6}
0.4}
0.2}
0.0 .
0 2 4

Fig. S1. Speciation diagram of Tyr as a function of pH, illustrating the distribution of
its different protonation states.
The PSD of the CaCO; products obtained at different reaction times was fitted

with the lognormal distribution function (Eq. S2). The fitting results are presented in



Table S4.

(Eq. S2)

In the equation, f{x) is the volume density (%), x is the particle diameter (um), x.
is the median particle diameter (um), o is the standard deviation (dimensionless), and
A is the scaling prefactor (dimensionless).

Table S4 Results of the lognormal distribution fit.

Reaction time (min)

Parameters Unit
20 60
A 70.42 113.88 /
Xe 5.45 9.71 pm
o 0.42 0.60 /

COD (R2) 0.997 0.996 /




