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S U M M A R Y

I . Title

Development of the photocatalytic materials for the purification and
deodorization of hazardous wastes

I I . Purpose and Importance

A hazardous material treatment system for waste food processor

utilizing photochemical reaction is to be developed to solve the severe

pollution problem caused by waste food. Photo-catalytic waste

treatment system utilizes the photo-catalyst activated by solar energy

and dissolve the hazardous materials in atmosphere and water without

producing any secondary pollutants. Photo activated reactor system

using photo catalyst was designed and fabricated to remove the bad

smell generated during the operation of waste food processor. Primary

test apparatus was installed to waste food processor and its

effectiveness on removal of bad smell was analyzed based on the

result of performance test.

III. Contents and Scope

Photo-catalytic reaction system using TiO2 for dissolution of

hazardous organic pollutant and removal of bad smell was developed

and tested as follows;

1) design of photo-catalytic materials: selection of photo-catalyst and

adsorption media

2) development of process for TiCh coating: determination of optimum

coating condition and adsorption media and analysis of its stability

3) evaluation of film characteristics: dependance of phase stability on

heat treatment

4) design and fabrication of photo catalytic reactor: optimum design for

m



increasing the effectiveness of photo-catalytic reactor

5) evaluation of performance: analysis of gas components before and

after processing using gas chromatograpy

IV. Results and Applications

1) TiO2 was selected as material for photo catalyst and fibrous actived

carbon and/or yarn were selected as absorption media for waster food

processor.

2) The process for coating the TiO2 powder on adsorption media was

developed and its stability in moisturized atmosphere was tested.

3) A cylinderical photo-catalytic reactor suitable for waste food

processor was fabricated using pyrex glass and acrylic resin and TiO2

coated absorption media.

4) The performance of waste food process system was evaluated by

analysing processed waste gas with gas chromatograph.

The results can be summarized as follows; The selection of

absorption media is very important to increase the efficiency of photo

catalytic reaction when photo catalyst was used for waste food

processing system. It is effective to coat the TiO2 photo catalyst on

active carbon or fiber mat in order to increase the system efficiency.

The removal of moisture and selection of moisture resistive reactor

design is required to purify the exhaust gas from waste food

processing system because it contains much moisture. A new waste

food processor adapting wet processing system was recommended and

basic conceptional design of the system was suggested based on the

result analyzed.
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Table 1. Composition used to prepared sol for TiCte coating

Molar ratio

Ti-isopropoxide 1
iso-PrOH 40~50
Acetylacetone 1
Water 1

DTA/TGA ^ r ^ ^ ^ ^3f, TiO2

^ ^ , ^ 200°C

450°C
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Fig. 4. Microstructure of fibrous activated carbon.
(a) as received and (b) after coating of TiO2 powders
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Photocatalytic
Reactor

Performance
Analyzer

Fig. 12. Evaluation system of photocatalytic reactor performance



Food waste UV-90 UV-130

V 3 M

5 1
\ 3-M

1 . * -

* U.

_, , J—*-+.

i

f

1
I

jjUV-on

4
li
I i

- I—'—'—"• - '

f;

i

— • — i — • - * -

j

Fig. 13. Dissolution of evolved gas from food waste
by TiO2 Photocatalytic reaction



Iff

A

33-tt-S-7l

7H1H

3.

4.

TiO2

7]-^

TIO2 #

&.#, ^ 80%

-8-s.s.

29



AS. 4

^£71S] ^ ^ . ^ A^-Al-^ ^ SH-7}-

1£ 4

^3 tfl

30



Table 2.

(2000^), (2000^)

31

^ <3 tfl sfl

1*H!51

COO)

300

-

300

100

COD

850

150

1,000

300

3*M£

C02)

1,300

400

1,700

500

C03)

1,700

800

2,500

1,300

5*VVl£

C04)

3,000

1,000

4,000

2,500

•A]

7,150

2,350

9,500

4,700

7^1

14

;§5}- A l ^

, TiO2

Af-g- 71-^

- t t y o V l £ ^

31



CO
DO

UV lamp

Micro-bubble TiO2 slurry

Micro-bubbler

Gas from food waste
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