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1. Introduction 

 

Currently, catalytic deodorizing equipment (mechanical ceramic equipment) as a 

deodorizing equipment for Agricultural settlement wastewater treatment plants is 

expected to have various effects such as deodorization, improvement of water 

quality, and reduction of sludge. We will conduct a “water quality survey”and 

“odor survey” on the conditions before and after the installation of the 

Mechacera device in the actual agricultural settlement wastewater treatment 

plant, and report the results of both. 

 

 

2. Mechacera (Catalyst type) deodorizer 

 

(1) How to use the catalytic deodorizer (Mechacera system) 

The Mechacera device is a technology that utilizes a chemical reaction obtained 

by contacting an aqueous solution containing free chlorine with a ceramic 

incorporating a chlorine oxidation catalyst. 

 

As shown in Fig.-1, this system consists of (1) a Filling tower (SUS304) filled 

with Mechacera balls (Photo-1), (2) equipment for injecting activated Mechacera 

catalyst water, and (3) chemical injection device (sodium hypochlorite 

solution). (Injection equipment), (4) A device that returns treated water from 

the discharge water tank to the filling tower. 

 

In order to fully exert the function of Mechacera, it is necessary to add about 

1.5 mg/L sodium hypochlorite solution to the treated water from the effluent 

tank and bring it into sufficient contact with Mechacera balls. From many tests 

and achievements so far, the injection amount required for deodorization is 

about 10 to 15% of the inflow of sewage. The injection points differ depending 

on the treatment method, but it is mainly the inflow raw water tank, anaerobic 

tank, sludge concentration tank, etc. 
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Fig.-1 Catalytic deodorizer (Mechacera device) 

 

 

 

 

 

 

 

 

 

 

Photo-1 Shape of Mechacera ball 

 

 

(2) Composition of Mechacera ball 

Mechacera is an abbreviation for mechanical ceramics (functional ceramics) shown 

in Photo-1. Iron, Cobalt, Titanium, Aluminum and 18 other metals are mixed in a 

certain ratio and fired at a high temperature of 1600°C. It is a ferritic 

ceramic that is tied. At the agricultural settlement treatment plant, as shown 

in Table-1, five types of ceramics A to F are filled in the ceramic filling 

tower with a fixed distribution. 

2㎝ 

A 

B 

C 

D F 
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Table-1 Properties of ceramics 

 

 

3. Demonstration survey of the treatment plant using Mechacera system 

(a catalytic deodorizer) 

 

(1) Implementation location and period 

In this demonstration survey, water quality and odor surveys were conducted 

before and after the installation of the catalytic deodorizer (Mechacera system) 

at the wastewater treatment plant in the agricultural village of A district in 

Yamagata prefecture. The water quality survey is for 7 months from May 2000 to 

November 2000. The odor survey is for 8 months from May 2000 to December 2000. 

The Mechacera device was put into operation after water sampling for May. 

 

(2) Survey outline 

In this survey, before and after installing the Mechacera device in the existing 

Agricultural village wastewater treatment facility (JARUS-V type, for 410 

residential people tank, design water volume 110.7 m3/day), water was sampled 

and odor was measured once a month. Applied device to this site is Mechacera 

model HES-CA type. Figure-2 shows the flow chart of the treatment plant and the 

installation method of the Mechacera device. 

 

From the figure, the treated water used for the Mechacera device is taken from 

the discharge pump tank, a Sodium Hypochlorite solution is injected so that it 

becomes about 1.5 (mg/L), and after passing through the Mechacera device, each 

tank was injected into. The injection points are the inflow raw water, the 

anaerobic first tank, and the sludge concentration tank. The amount of injected 

water is 17 m3/day (1.5 m3/h), which is 15% of the inflow sewage amount (110 m3 

A B C D F

Shape Spherical　25Φ Spherical　15Φ Spherical　25Φ Spherical　15Φ Spherical　15Φ

Color Black Black White White Brown

Composition Ferritic Ferritic ― ― Ferritic

Component
Magnetic material,

Fe, Mn, Co, Ti, Mg,

etc.

Magnetic material,

Fe, Mn, Co, Ti, Al,

K, etc.

Alumina oxide,

zirconia, titanium

acid, barium,

diatomaceous earth,

etc.

Alumina oxide,

zirconia, titanium

acid, barium,

diatomaceous earth,

etc.

Fe, Mn, Al, etc.

Ceramic
compound

35% 30% 10% 10% 15%

Note
Regarding A and B, ferritic stainless steel combined with 18 types of metal
oxides is sintered using resin or glass as a binder.
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/day), and the inflow raw water is 1.0 m3/h, and the anaerobic first tank 0.25 

m3/h, sludge concentration tank 0.25 m3/h was distributed and injected. 

 

Figure-2 Treatment facility flow chart 

 

(3) Measurement items and methods 

In terms of water quality, the measurement items are Biochemical oxygen demand 

(BOD), Chemical oxygen demand (COD), Suspended suspension (SS), Total Phosphorus 

(TP), Total room element (TN), and Ammonium state. Nitrogen (NH₄-N), nitrite 

nitrogen (NO₂N), nitrate nitrogen (NO₃-N), phosphoric acid phosphorus (PO₄-P), 

pH. The odor is originated from Hydrogen sulfide. 

 

The measurement method was performed at the Environmental Ecological Engineering 

Laboratory, Department of Civil Engineering, Tohoku University, according to the 

sewage test method (1997 edition). In addition, T-N and T-P were decomposed by 

the alkaline potassium persulfate simultaneous decomposition method and then 

analyzed by AutoAnalyzer AA-II. Nitrate nitrogen, nitrite nitrogen, ammonia 

chamber element, and phosphoric acid phosphorus were analyzed by AutoAnalyzer 

TRAACS800. Hydrogen sulfide gas was measured with a gas detector manufactured by 

Gastec. 
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Results and considerations 

Water sampling was done once a month from May 2000 to November 2000, and the 

monthly water quality analysis results are shown in Table-2. Consideration will 

be made for each water quality item. 

 

Table-2 Analysis of Water Quality    

 May June July   

 Raw water 
Treated 

Water 
Raw water 

Treated 

Water 
Raw water 

Treated 

Water 

  

Item （mg/L） （mg/L） （mg/L） （mg/L） （mg/L） （mg/L）   

BOD 125 15 215 13 251 3.8   

COD 45 22 78 17 42 8.7   

T-N 30 35 28 13 28 15   

T-P 2.5 2.5 2.3 1.6 4.0 2.8   
         

 August September October November 

 Raw water 
Treated 

Water 
Raw water 

Treated 

Water 
Raw water 

Treated 

Water 
Raw water 

Treated 

Water 

Item （mg/L） （mg/L） （mg/L） （mg/L） （mg/L） （mg/L） （mg/L） （mg/L） 

BOD 121 5.1 110 6.3 200 2.7 110 8.2 

COD 64 8.2 42 14 42 8.6 50 17.5 

T-N 40 18 24 24 30 20 22 15 

T-P 4.7 3.2 4.3 3.2 3.1 3.1 2.6 2.3 

Table-2 Water quality analysis results 

 

① pH 

The pH is an index centered on 7, indicating acidity below it and alkaline above 

it. The change in pH during wastewater treatment becomes acidic due to the 

production of organic acids due to the decomposition of organic matter in the 

anaerobic tank, and becomes alkaline due to the anaerobic decomposition of 

proteins and amino acids to produce ammonia. Ammonia consumes alkalinity in the 

process of vitrification, which changes to nitrite and nitric acid under air 

conditions, but if it is consumed too much, it becomes acidic and has a great 

relationship. 

 

Figure-3 shows the change in pH in this survey. In May, when the Mechacera 

device was not installed, and after June, when it was installed, the amount of 
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raw water was about 7, and the anaerobic tank, aeration tank, and discharge 

water tank were almost flat. Neither is a value that causes a problem in 

processing. 

 

3 Change in pH for each tank 

 

② BOD and COD 

BOD is the amount of oxygen consumed when organic matter in sewage is decomposed 

by the biochemical reaction of aerobic microorganisms, and COD is the amount of 

oxygen consumed when organic matter in sewage is oxidized by chemical substances 

(oxidants). Both of these two items are used as indicators of organic matter, 

but when the values are different, the characteristics of organic matter in 

sewage are different. 

 

Figures-4 and -5 show the changes in BOD and COD from raw water to each tank 

every month. The change in B0D is the JARUS-V type, which does not have a flow 

control tank, so the concentration of raw water fluctuates, but in treated 

water, compared to 15 mg/L in May before the installation of Mechacera, in June 

after installation. After that, it can be seen that all the values are below and 

processed well. Similarly, the COD value is slightly lower than that in May 

after June, but it is lower than all values, suggesting that the processing 

efficiency of organic matter is increasing by the Mechacera device. 
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Figure-4 Changes in BOD for each tank 

 

Figure-5 Changes in COD for each tank 

 


