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Fig 2 Titrations of a monoprotic acid HB with a NaOH solution of the same concentration ¢ (K,=1. 0X1073),

(a) Variations of the upper and the lower limit of titration jump with concentration c;

(b) Variations of titration jump with concentration ¢
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Fig 3 Titrations of a monoprotic acid HB with a NaOH solution of the same concentration ¢ (K,=1 0X107%),

(a) Variations of the upper and the lower limit of titration jump with concentration c; (b) Variations of titration jump with concentration ¢
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Table 1 Monotonicity of variations of [ H,B] with added Na, B when K; and K, take different values.
Monotonic deceasing is denoted with —1, and non-monotonicity is denoted with 0
pKy
pK>
1 2 3 4 5 6 7 8 9 10
2 0 — — — — — — — — —
3 0 0
4 0 0 0 — — — — — — —
5 0 0 0 0 — — — — — —
6 0 0 0 0 0
7 —1 —1 0 0 0 0 — — — —
8 —1 —1 —1 —1 0 0 0 — — —
9 —1 —1 —1 —1 —1 —1 —1 0 — —
10 —1 —1 —1 —1 —1 —1 —1 0 0
11 —1 —1 —1 —1 —1 —1 —1 0 0 0
12 —1 —1 —1 —1 —1 —1 —1 0 0 0
13 —1 —1 —1 —1 —1 —1 —1 0 0 0
14 —1 —1 —1 —1 —1 —1 —1 0 0 0
15 —1 —1 —1 —1 —1 —1 —1 0 0 0
* Na, B 0~0. 050 mol « L™ 1; H:B 0. 010 mol » L™ 1,
1 0 (K, K, ), [H.B] Na, B
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Fig 4 Variations of [H,B] with Na;B added to the solution. Abscissa represents concentrations of added Na; B,
and the original concentration of H,B is 0. 010 mol + L1,

(a) Two cases of K; being large, K being respectively large and small; (b) Two cases of K; being small, K, being respectively small and smaller
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10 index=indexl | index2;

11 klGindex) =[1; k2(index)=[1;

12 Candidates=find(diff(k1 >=k2));

13 Candidates=[ Candidates Candidates + 1];

14 if isempty(Candidates)

15 loge(i) =NaNj; logk(i) =NaNj;

16 else

17 [~ index]=min(abs(kl(Candidates) -k2(Candidates)));
18 logk (1) = log10 ((kl (Candidates (index)) + k2 (Candidates (in-
dex)))/2);

19 end

20 end

Fig 5 Illustration of obtaining the intersection point of
equations (10) and (11). Dots and circles represent ([H™ ], K,)
points calculated from the two equations. Data points in dashed
rectangles are two pairs before and after the intersection point
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Three Means of Quantitative Analysis of Chemical Equilibrium

Chemical Property, Mathematical Proof, and Instance Verification

SHAO Li-Min™

(Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract Three means are discussed and summarized for quantitative analysis of chemical e-

quilibrium, namely chemical property, mathematical proof, and instance verification. These

means are seen in most textbooks of analytical chemistry, but seldom introduced systematically.

In this paper, the three means are thoroughly discussed and compared with respect to difficulty of

implementation, richness of information, and rigorousness of conclusion. Four examples are used

to illustrate the three means, including endpoints of titration jump, and feasibility of titration. It

is noteworthy that the three means are not limited to quantitative analysis of chemical equilibri-

um; instead they represent universal solutions that benefit undergraduates in establishing scientif-

ic thinking and logic reasoning.
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