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Figure 1, A glass tube for diffusion experiment using HCl(ag)and NHs(aq) (Diameter is 1.2 cm and length is 50 cm)
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Figure 2, A glass tube with stop cocks for diffusion experiment using HCI and NH3 gases (Diameter is 1.2 cm and length is 50 cm).
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Table 2, Experimental conditions in the textbooks,
Concentration of  reagents Glass tube
Textbook . Ammonium Diameter Length Stopper Sampling parts
Hydrochloric acid hydroxide (cm) (cm)
A Not Not Not Not mentioned Not used Cotton balls
mentioned mentioned mentioned
B Concentrated Concentrated merlw\tli%tned Not mentioned Rubber Cotton balls
C Concentrated Concentrated 04 12 Not used Cotton bud
D Concentrated Concentrated 15 50 Cork is attached GIassCéL;Ee with
E Concentrated Concentrated mer!\t‘i%tned 50 Rubber Cotton balls
F 36 %, 2 mL 11 %, 2 mL 2 60 Rubber Cotton balls
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H Concentrated Concentrated 15 50 Rubber Cotton balls
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Figure 3. The position of a white ring of NH,'Cl(s) in a diffusion
tube shown in Figure 1 when the diffusion experiment was
performed according to the experimental condition from textbook
analysis, (-) side is to the HCI source and (+) side is to the NH;
source,
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Figure 4. The position of a white ring of NH;CI(s when the
diffusion experiment was performed by HCl(g and NHs(g with time,
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Figure 5, (a) Partial Pressure of HCl(g over weight concentration
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Table 3. Experimental results from 16 sets with various concentrations of HCl and NH;,
NH; 12M NH; 9M NH; 6 M NH; 3M
HOL 12 M Detectable/ Detectable/ Possible/ Detectable/
Ring moved to HCI Ring moved to HCI Ring invariant Ring moved to NH;

HCl 9M Not detected Not detected Not detected Not detected

HCl 6 M Not detected Not detected Not detected Not detected

HCl 3M Not detected Not detected Not detected Not detected
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Figure 6. The position of a white smoke ring of ammonium
chloride(-o- : HCl 12M & NH; 12M, -o- : HCl 12M & NH; 9 M,
-A- HCI12M & NH; 6 M, -o-: HCl 12M & NH; 3 M),
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Abstract

This study is to analyze the problems observed in the
experiment on ‘diffusion rate of gases” in high school Chemistry
IT text books and investigate the reason followed by suggestion
of an improved experimental method. As typically introduced in
textbooks, a few drops of HCl(ag) and NHz(aq) were dropped
at both ends of a glass tube, and then the position of
ammonium chloride white ring created by the reaction with
HCl(g) and NH3(9) was measured. The position of the white
ring changed with time, In order to investigate the reason of
such change, the experiment was repeated using HCl and NHj
gases, and the position of white ring did not changed with time,
Meanwhile, the relative diffusion distance did not match with
the theoretical expectation of the Graham's diffusion experiment
but did with that of the Loschmidt's diffusion experiment, Based
on this result experimental condition allowing equal partial
pressure of HCl and NHz gases in hydrochloric acid and
aqueous ammonia solution, respectively was found, and under
the obtained condition the position of white ring did not change
and was consistent with the theoretical expectation, This study
is anticipated to help learners to understand the scientific

concept of diffusion through the improved experiment,

Key words: diffusion experiment of gas, HCl, NH;, Graham's
experiment, Loschmidt's experiment
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