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Figure 1: (A) BARDS spectra for the reaction of a fixed amount of potassium carbonate reacting with 
an increasing excess of HCl. (B) BARDS spectra for the reaction of a fixed amount of HCl with 
increasing amounts of potassium carbonate. (C) Comparison of BARDS spectra for potassium 
carbonate reaction with a mono-protic and diprotic acid. (D) Log gas volume plots for the reaction of 
acid and carbonate at different stoichiometric ratios. (E) pH measurements taken during the course 
of the BARDS experiments.

Time (S)

0 200 400 600 800

Fr
eq

ue
nc

y 
(k

H
z)

2

4

6

8

10

12

14

5 x 10-4 moles k2CO3+ 1 x 10-3 moles HCl (1:2)

5 x 10-4 moles K2CO3+ 1.5 x 10-3moles HCl (1:3)

5 x 10-4 moles K2CO3+ 2 x 10-3 moles HCl (1:4)

5 x 10-4 moles K2CO3+ 2.5 x 10-3 moles HCl (1:5)

Time (S)

0 200 400 600 800

Fr
eq

ue
nc

y 
(k

H
z)

0

2

4

6

8

10

12

14

2.5 X 10-4 moles K2CO3 + 5 X 10-3 moles HCl

5 X 10-4 moles K2CO3+ 5 X 10-3 moles HCl 

7.5 X 10-4moles K2CO3+ 5 X 10-3 moles HCl 

1 X 10-3 moles K2CO3+ 5 X 10-3 moles HCl

1.5 X 10-3 moles K2Co3+ 5 X 10-3 moles HCl

Time(S)

0 200 400 600 800

Fr
eq

ue
nc

y 
(k

H
z)

0

2

4

6

8

10

12

14

2.5 X 10-4 moles K2CO3 + 5 X 10-4 moles HCl
2.5 X 10-4 moles K2CO3 + 2.5 X 10-4 moles H2SO4

5 X 10-4 moles K2CO3 + 1 X 10-3 moles HCl  
5 X 10-4 moles K2Co3 + 5 X 10-4 moles H2SO4 
1 X 10-3 moles K2CO3 + 2 X 10-3 moles HCl
1 X 10-3 moles K2CO3 + 1 X 10-3 moles H2SO4 

Time (s)

0 200 400 600 800

G
as

 v
ol

um
e 

(m
L)

1e-5

1e-4

1e-3

1e-2

1e-1
5 X 10-4 Moles Na2CO3+ 5 X 10-4 moles HCl (1:1) 

5 X 10-4 Moles Na2CO2 + 6.25 X 10-4 Moles HCl (1:1.25)

5 X 10-4 Moles Na2CO3 + 7.5 X 10-4 Moles HCl (1 :1.5)

5 X 10-4 Moles Na2CO3 + 8.75 X 10-4 Moles HCl (1:1.75)

5 X 10-4 Moles Na2CO3  +1 X 10-3 Moles HCl (1:2)

Time (s)

0 200 400 600 800

pH
 m

ea
su

re
m

en
ts

2

4

6

8

10

12

14

5 X 10-4 Moles Na2CO3 + 5 X 10-4 Moles HCl (1:1)

5 X 10-4 moles Na2CO3 + 6.25 X 10-4 Moles HCl (1:1.25)

5 X 10-4 Moles Na2CO3 + 7.5 X 10-4 Moles HCl (1 :1.5)

5 X 10-4  Moles Na2CO3 + 8.75  X 10-4 Moles HCl (1:1.75)

5 X 10-4 moles Na2CO3 + 1 X 10-3 Moles HCl (1:2)

E

A

DC

B

Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2018


