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ABSTRACT. The purposes of this study are to investigate the description of scientifically debatable carbonic acid in the
Korean high school textbooks, characterize the physical properties of ‘carbonic acid solutions’ by using an MBL set-up and
compare the properties with textual ones. Four different aqueous solutions of carbon dioxide have been prepared and analyzed:
naturally aerated aqueous solution, dry ice-dissolving solution, CO,-bubbling solution and commercial carbonic acid water.
Experimental findings showed that pH and conductivity of these 4 solutions ranged from 3.85 to 5.66 and from 0.21 pS/cm to
272.1 uS/cm, respectively. Out of these solutions, the dissociation constant(K;;) of the bubbling solution at room temperature could
be calculated to 5.7 x 107 which value is comparable to the textual 4.3 x 10” within experimental errors, which means that textual
compound is not pure carbonic acid but the equilibrated mixture of carbonic acid and the aqueous solution of carbon dioxide. On
the other hand, textual analysis showed that most of high school textbooks used carbonic acid as an example of weak acid and
buffer solution of the blood but none of them distinguished the carbonic acid from the aqueous solution of carbon dioxide. Only
one textbook, however, tiered two species in the chemical equation.
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Fig. 1. Time-dependant pH and Electric Conductivity of the Aerated
Solution at Room Temperature
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Fig. 2. Time-dependant pH and Electric Conductivity of the Dry
Ice-dissolving Solution
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Fig. 3. Time-dependant Temperature of the Dry Ice-dissolving
Solution
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Fig. 4. Time-dependant pH and Electric Conductivity of the CO,-
bubbling Solution
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Table 1. Description of Carbonic Acid and Aqueous Solution of Carbon Dioxide in the High School Textbooks According the Number of

Different Kinds of Textbooks

Descriptive Content Science Chemistry | Chemistry II
Example of Weak Acid 5 2
Dissociation Constant of Acid (pKy) 6
Carbonated Beverage/Dissolution of Gas 1 4 2
Carbon Dioxide in the Air & Its Dissolution into Water/Clean Rain 3 2

Buffer System of the Blood 1 7

etc
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Fig. 6. Hydration of Carbon Dioxide and Its Reaction Equations18
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Table 2. Reaction Arrows of the Dissociation of Carbonic Acid in the Textbooks

Reaction Equation Science Chemistry | Chemistry I1

Atrow Reaction N N = N =
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H,CO; — H'+ HCO3. 1 1 4
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HCO; — H'+ COs”™ 1 2

HCO; +H,0 — H;0" + CO5™ )

H,CO; + HyO — H;0™ + HCOs- 3

H,COs;+ OH — H,0 + HCO; 1 4

CO,+ H,0 — H,CO; — H+ HCO5~

H+ +HCO; — H,CO; — H,O + CO»

CO,+ H,0 — HyCO3 — 2H + COs™

HCO37 + H2P04i and H2C03 + HPO427
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