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ABSTRACT. In this study we investigated and tried to understand problems monitored in an experiment on
reactivity of metals in chemistry I. Three problems were discussed. First, the reason that aluminium plate does
not react with other metal 1ons such as zine, iron and copper was studied and the way to overcome this problem
was suggested. Second, the reason that the bubbles were generated when FeSOi{ag) and Zn(s) react was
discussed. Third, the precipitates which appeared in the reaction of FeSOs(a¢) and Zn(s) were 1dentified.
Through reference study and experimental investigation, we could reach the tollowing results. First, aluminium
could not react with other metal ions due to the surface oxide layer that is formed very fast and prevents
aluminium from reacting with metal ions in solution. This problem could be overcome by allowing a competing
reaction of acid and aluminium during the reaction of aluminiun and metal 1ons. Second, the observed bubbles
were 1dentified to be hvdrogen gas, produced by the reaction between metals and hvdronium ion in the
solution. Third, black precipitates that were produced on the surface of zine plate and exhibited magnetic
property were characterized to be FesOj(s), and brown precipitates that were produced in the solution phase
were to be FeaOs(s) by the analysis of X-rav photoelectron spectra.

Kevwonds: Reactivity of metal(Al, Zn, Fe, Cw), Oxadation-reduction, Generation of hydrogen gas
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B - tigrsA] (o] & ¢ 711, 2002)
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D : ¥ 28 FA74 (+7F & 511, 2002)

E - AANRS (FEF 9 54 2002)

F A2z (a5 8 74, 2002)

G: 84 (35 96,2002

H : Z&hA} (&4 91 371, 2002)
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Table 1. Experimental conditions in textbooks

Spectroscopy, XPS)& ¢|43lsict oluf A 8=
FE3] A F UEAA BT A2 FA g
< 5 10 Torre] ¢¢H 22 ok TA k) s
£ RS0 ARESHETE 4ol AR 717)+= Thermo
VG ScientificAF2] Sigma Probe 29 2 X-41 2] 1
7]+ 400 mme] 32 15 kV, 100 Wl 27l 48
Bhodct XPS 24 EH 2 ®hao) eg 7L

= et
M AU Y =0

HIMO| HAIE AEgy 2y
8% T BF BT AYHYZ 35 o
4 49 AN G slch ZAA AEE 2
CETHE RERRESEEREETES
= 2%, 242 2R
B UEE eI siekTabie 1. +399) 5
o BRAR o 2244074 Sskaoted o
23 wd A8 gL ZHAE Aotk TS
o) e AP SEARY FEo) mebA Y

L 0

A3kel] 2 Aol 7} Qlon] FEAVT FE AL
ol A7 Wl g BT ol e HHE
PERERLE ERRES- T BEERE

o) 44 FEF 53 sl Tk 4
& Agsed ARt oo zRAe
A7 44 4o AN AL T AAE
A& Az o] 42 ek m gtk VYA
A ALE ol gotel FETL HRekA) £
=zkz AR STA7H 152 e A 3F
& Zulgol AZ 7 FH 2 2 23
o) A7k A AR =R Hefoldict =Tk 2%

Textbook agueous solution Metal Surface treatment
A CuS0,, AgNO: Zn, Cu Sandpapering
B 2% CulNO;, AgNO: ZnNO: Ag.Cu, Zn Not mentioned
C CuSQ,, ZnS0, Zn,Cu Sandpapering
D 1% CuS0y, ZnSO, FeSO, Zn, Fe, Cu, Al Sandpapering
E CuS0Q,, AgNO; Cu, Fe Sandpapering
F dilute HC1, CuS0O,, ZnSO, Zn, Mg, Cu Cleaning the surface
G CuS0y, ZnS0, FeSO, Mg, Fe, Cu, Zn Cleaning the surface
H dilute H-SO,, CuSO,, AgNO; Zn,Cu, Fe Not mentioned
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Table 2. Expected results of reactions between metal and metal ions according to the standard reduction potentials

of metals

Al(-1.66 V) Zn(-0.76 V) Fe(-044 V) Cu({0.34 V)
Al s dissolved,
ZnSO04aq) Zn is precipitated No change No change No change
- Al is dissolved, Zn is dissolved, . .
FeSO4(aq) Fe is precipitated. Fe is precipitated No change No change
CuSOu(ag) Al is dissolved, Zn is dissolved, Fe is dissolved, No change
) Cu is precipitated Cu is precipitated. Cu is precipitated hang
Table 3. Observed results of reactions between metal and metal ions in 30 minutes
Al Zn Fe Cu
7080 No The surface of metal was changed
P )’ change No change to muddy and the solution to No change
4 e vellow in 30 minutes
FeSO No The surtace of metal waschanged  Gray line at the metal of solution
@ )‘ change muddily m a few minutes, and  boundary was formed in 3 Nochange
4 7 bubbles were generated minutes
CuSO No The swface was covered with Red precipitation appeared in  The surface treated with
.(aq)4 change black thing m a few minutes, 30 minutes and the solution was  sandpaper was changed
iz

and bubbles were generated

changed to opaque and vellow

to dark-red.
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