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Incorporated School Ichikawa Gakuen Ichikawa Senior & Junior High School

SSH
Super Science High school

Using the fact that equilibrium constant (=K) is fixed in a solution when the 
combination ratio of the solute is constant, Fe(II) and gallic acid bonds at the ratio 
of 1:1 was proved. 

Fe +C6H2(OH)3COOH [Fe …C6H2(OH)3COOH]

aA + bB  cC + dD     [A]a[B]b/[C]c[D]d = K …  (equilibrium law) 
 (a,b,c,d =  coefficient of each material [ ] = mol/L) (K equilibrium constant)

Hypothesis: 
Proposition  or

Principle to solve
C6H2(OH)3COOH is bidentate ligand The coefficient ratio of the reaction is 1:1 

Fe +C6H2(OH)3COOH [Fe …C6H2(OH)3COOH] 
K [Fe …C6H2(OH)3COOH]  [Fe2+] [C6H2(OH)3COOH]  

C6H2(OH)3COOH is monodentate The coefficient ratio of the reaction is 1:2 

Fe2+ 2C6H2(OH)3COOH [Fe2+…2C6H2(OH)3COOH] 

 K [Fe2+… C6H2(OH)3COOH]  [Fe2+] [C6H2(OH)3COOH] 2 

(1) Changed the molarity of FeSO4 and measured the spectrum. 
 (2)Changed the molarity of gallic acid and measured the spectrum. 

According to GraphA, absorbance increases gradually when the molarity is at the range 0 ~ 
0.005. 

Method
ABS = absorbance at a given wavelength ,

= molar absorptivity, unique to each molecule and varying with wavelength,  
L = the path length through the solution that the light has to travel,   
c =[Fe2+…C6H2(OH)3COOH]or[Fe2+…2C6H2(OH)3COOH] mol/L 
Lambert-Beer’s law --- ABS cL 
c ABS/ L KABS K  1/ L
Initial concentration [Fe2 ] d  mol/L

    

Bidentate ligand

Graph A

Monodentate ligand

Monodentate ligand

[FeSO4]=0.005mol/L: wavelength at 650nm

From these result , 

Newly latest chemical industry outline Volume 10, Shinko Corporation 
publication,1934

Wikipedia 

Yoko KOYAMA, Kasumi SASAI, Sayaka TAKEI, Natsuki MORITA
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Incorporated School Ichikawa Gakuen Ichikawa Senior & Junior High School

SSH
Super Science High school

Experiment 1

 [Method]

[Result] 

Air behind obstacle absorbed 

Whirl produced 

Wind from ventilator 

Counterclockwise Whirl produced

Experiment 2

[Method] 

[Result] 
Propeller 1 

Propeller 2 

Peak distance: t[m]/ Any distance: x[m]/Power generated: Q[m] 

 0 x p P x2 v3 ( 0)

p x  P ( 0) 

Experiment 3

[Method] 

Model Experiment

Use milk carton as  

obstacle.

Utilizing the whirl 

produced to improve 

power generation. 

[Result] 
Propeller 1 

Propeller 2 

Power generated [W] 
Ventilator
Voltage [V]

Distance
[cm]

Power generated [W]
Ventilator 
Voltage [V] 

Distance
[cm]

Power generated [ W]

1.1 times

1.1 times

Power generated [ W]
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