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New pH calculation method using the theoretical
formula of pH characteristic curve
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import numpy as np
import matplotlib.pyplot as plt
# Computer simulated pH titration curve (pH Characteristic Curve) & Calculation of pH
# Ammonium acetate
pH = np.linspace (0,14,1000)
H= (10** (-pH))
K1 = 10**-4.65 # acetate Ka
K2 = 10**-9.24 # ammonium Ka
Ca=0.01 # acetate
Cbhb = 0.01 # ammonium
Cs=0 # Cs NaOH (=) or HCI (+)
# Ct NaOH (+) or HCI (-)
Ct = (10**-14) /H — H + ((Ca*K1) / (H + K1)) — ((Cb*H) / (H + K2)) + Cs
plt.title CpH Characteristic Curve’)
plt.xlabel (CAmount of added titrant (HCl,NaOH mol /L) *)
plt.ylabel CpH’)
plt.xlim (-.04,.04)
plt.ylim (0,14)
plt.plot (Ct,pH)
plt.axvline (x = 0, ymin = 0, ymax = 14, color = 'k’, Is = ’:")
# ++++++++++++++++++++++++++++++++++++++++++
pH = 0.0
H = 10**-pH
Ct = (10**-14) /H — H + ((Ca*K1) / (H + K1)) — ((Cb*H) / (H + K2)) + Cs
while ( Ct <= 0.0) :
pH = pH + 0.00001
H = 10**-pH



Ct = (10**-14) /H — H + ((Ca*K1) / (H + K1)) — ((Cb*H) / (H + K2)) + Cs

else:

H = 10**-pH

Ct = (10**-14) /H — H + ((Ca*K1D) / (H + K1)) — ((Cb*H) / (H + K2)) + Cs
print ()

print ("pH = %2.4f" % pH)

print ()
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import numpy as np

import matplotlib.pyplot as plt

# Computer simulated pH titration curve (pH Characteristic Curve) & Calculation of pH

# Phosphate Buffer

pH = np.linspace (0,14,1000)

H= (10** (-pH))

K1 = 10**-2.15

K2 = 10**-6.87  # corrected K2

K3 = 10**-12.35



Ca = 0.1* (50/100)
Cs = -0.1* ((25.9 + 50) /100)
H3A = (Ca*H**3) / ((H**3) + (K1*H**2) + (K1*K2*H) + (K1*K2*K3))
Ct = (10**-14.0) /H — H + ((K1*H3A) / (H)) + ((2*K1*K2*H3A) / (H**2)) +
((3*K1*K2*K3*H3A) / (H**3)) + Cs
plt.title CpH Characteristic Curve’)
plt.xlabel (CAmount of added titrant (HCl,NaOH mol /L) *)
plt.ylabel CpH’)
plt.xlim (-.04,.04)
plt.ylim (0,14)
plt.plot (Ct,pH)
plt.axvline (x = 0, ymin = 0, ymax = 14, color = k', Is = ')
# ++++++++++++++++++++++++++++++++++++++++++
pH = 0.0
H = 10**-pH
H3A = (Ca*H**3) / ((H**3) + (K1*H**2) + (K1*K2*H) + (K1*K2*K3))
Ct = (10**-14.0) /H — H + ((K1*H3A) / (H)) + ((2*K1*K2*H3A) / (H**2)) +
((8*K1*K2*K3*H3A) / (H**3)) + Cs
while ( Ct <= 0.0) :

pH = pH + 0.00001

H = 10**-pH

H3A = (Ca*H**3) / ((H**3) + (K1*H**2) + (K1*K2*H) + (K1*K2*K3))

Ct = (10**-14.0) /H — H + ((K1*H3A) / (H)) + ((2*K1*K2*H3A) / (H**2)) +
((3*K1*K2*K3*H3A) / (H**3)) + Cs
else:

H = 10**-pH

H3A = (Ca*H**3) / ((H**3) + (K1*H**2) + (K1*K2*H) + (K1*K2*K3))

Ct = (10**-14.0) /H — H + ((K1*H3A) / (H)) + ((2*K1*K2*H3A) / (H**2)) +
((83*K1*K2*K3*H3A) / (H**3)) + Cs

print O

print ("pH = %2.4f" % pH)

print O
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