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Consideration on how to synthesize Zinc-Copper Alloy
Sayo Onishi Minami Ochiai Ayumi Siba
Abstraction

There is a famous experiment of turning a copper coin into a golden coin. A US cent-coin is
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covered with zinc and then made into copper-zinc alloy when it is warmed. The experiment is
popular among students since a cent looks silver when it is covered with zinc and then it turns
golden after being warmed. We considered why copper is covered with zinc despite the fact that zinc
1s ionized more easily than copper. We also studied the effects of tetra-hydroxo zinc complex with
regard to the chemical reaction.
Consideration 1 Is copper covered with zinc?
We tried the following reactions in order to confirm that copper is truly covered with Zinc.

A few silver-colored coins were warmed and concentrated in hydro-chloric acid. When sodium-
hydroxide and ammonia were added, the following reactions were occurred respectively.

Zn2*+20H —Zn(OH), |

Zn(OH)2+4NH3—[Zn(NH3)4] +20H
When hydrogen sulfide was added, ZnS was obtained.

Zn2*+ S ? —ZnS
Those chemical reactions indicate that copper is covered with zinc.
Consideration 2 Why is copper covered with zinc?
Idea 1 Copper is ionized more easily than zinc in concentrated sodium hydroxide.

Cu—Cu+ 2e”

Zn®"+ 2e —Zn
Flame reaction of the liquid was tried after the alloy was removed; the color which indicates copper
was not confirmed. Ammonia was added; the blue color which indicates copper was not observed.
As a result, the idea 1 was denied.
Idea 2 The cell shown bellow is made in the reaction.

(—) Zn—7Zn2* + 2e"
(+) Zn2"+ 2e —Zn
When a copper coin was warmed in zinc powder and sodium-hydroxide, the coin was covered with
zinc. The copper- board is also covered with zinc in the same liquid when it was touched with a
zinc -board. Thus idea 2 was considered right.
Consideration 3 What is the role of [Zn(OH)42~ ?
The reactions were tried in zinc sulfate. The pictures which were taken by 3D Digital Fine Scope

showed that zinc was not covered in zinc- sulfate as finely as in sodium- hydroxide.

It is considered that [Zn(OH)4]2~ plays the role in making zinc powder finer in micro-level.
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77700 LlgoTc, 510nm TiE Fe? " OEHKRITZEMRE D 0% TH HDIZxF L, Fe® 1L 35.0% Th -
7o 2B WOEEIE Fe? T OFHEIZ 2. 009 (Z5%F L Fe 3 ® 713 0. 432 TH o 7=, > T Fe? " DINE % 510nm
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2l CHE  *1:Steven L. Murov [Handbook of Photochemistry] MARCEL DEKKER, Inc. 1973
*2:C. G. Hatchard & C. A. Parker, Proc. Roy. Soc. (London), A235, 518 (1956)

Measurements of Light Intensity at Ultra Violet Region by Photochemical Reaction
Hiroyuki Yamaga  Satoshi Suzuri Yusuke Kawabata

Introduction
A metrological observation system is located at Kinan High School. In addition to the system,

an ultra violet measurement system was installed this year. In relation to these systems, we
performed the following photochemical reactions and measured light absorption of Fe2*+,1,10-
phenanthroline complex. 2Fe3++ C204—2Fe2*+ CO2

Consideration 1 Light transmission was measured in FeClz and FeSO4with 1,10-Phenanthroline.
The result shows that Fe3*has 35 %of transmission and Fe2+* has 0%at 510nm; the fact means that
Fe2* forms a week complex with 1,10-Phenanthoroline,which is transparent at 510nm.

2 The light ,which is longer than 510nm in wave-length, was used in the reaction; no absorption
of Fe2tand1,10-phenantoroline complex was observed. Therefore, it was concluded that the reaction
does not occur when the light in that range is irradiated.

3 The reaction was tried with CoSO4in a pilex- glass cell and a despo-cell for ultra-violet ray.

As a result, the wave length of the light was pin-pointed from 200nm to 300 nm.

Conclusion1 The relations between the light intensities and UV index are shown in figure 7.

The light intensities increased according to the increase in UV index. Thus, it was concluded that
we could measure the intensity of the light from 310nm to 400 nm in wave- length.

Conclusion 2 The light intensities of black-light were measured in various ranges from the light.

As a result, we found that the light intensities of the black-light decreases as the range from the
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light increases.
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