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311

Indigo Colorimetric Method

(Residual Ozone)

Potassium indigo trisulfonate (Sigma-Aldrich)
Phosphoric acid
Sodium dihydrogen phosphate (Carlo Erba)
Glycine (Fluka)

(APHA, 1992)
Manganese sulfate monohydrate (Rankem)
Sulfuric acid
Sodium iodide (Aigma-Aldrich)
Sodium azide (Carlo Erba)
Sodium hydroxide (Sodium hydroxide)
Potassium dichromate (Carlo Erba)
Silver sulfate (Merck)
Mercury (ll) sulfate (Merck)
Ammonium ferrous sulfate (Ajax Finechem)

Dipotassium hydrogen orthophosphate (Ajax Finechem)
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Magnesium sulfate (Aigma-Aldrich)
Calcium chloride (Aigma-Aldrich)
Ferric chloride (Carlo Erba)

Sodium thiosulphate pentahydrate (Rankem)

Tryptone
Yeast extract
Sodium chloride
- (pH)
pH 4.01
pH 7.00

pH 9.01

3.1.2
Econo-Watd M15NP(D)
21 2 0.64
8 30°c1 )
Spectrophotometer, Helios Alpha (Thermo Electron

Corporation, England)
pH meter, Seven Easy (METTLER Toledo, Switzerland)
Cooling bath,  Cool Ace CA-1111 (EYELA, Japan)
Water bath, sv 4422 (MEMMERT, Germany)
Hot Air Oven, UNB400 (MEMMERT, Germany)

4 ,  AB 204-S (METTLER TOLEDO, Germany)
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4 , BP211D (Sartorius, Germany)

2 , BJ 100C (Précisa instruments,

Switzerland)
Microwave, R-215 (Sharp, Japan)
Incubator, 1300C (Contherm)
Autoclave, SS-325 (Tomy, Japan)
Incubator, INE700 (MEMMERT, Germany)
Stirrer, 3016 (GEL, Germany)
Magnetic Stirrer Model, ME-20 (Aris, Thailand)

Heating Magnetic Stirrer, ARE (VELP SCIENTIFICA,

Europe)
DO meter, Eco-scan D06 (EU-tech, Singapore)
20 °c, SF-C991 (Sanyo, Japan)

,A.D. (F.G.E., Thailand)

(Laboratory fume hood), (Safety lab, Thailand)
Laminar flow cabinets, (Safety lab, Thailand)

, SJ-D52L (Sharp, Japan)
Micro Scope, E200 (Nikon, Japan)

Ultra pure water, Milli-Q Academic (Millipore, France)
Ultra pure water, E 30H (Elma, Germany)
Vortex mixer, VX100 (Labnet, USA)

Water bath, WB 22 (MEMMERT, Germany)
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3.2

(Ozone Generator) Econo-Watd

21

02-PSA :

02
- 03
ozonizer
> e "
water ozone water

Dynamic Ozone Mixing Method
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Water

3.3

3.4

Ozone+\Water

I

Ozone Mixing Pump

Ozone Gas

0.64
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Econo - Watd

Schematic of the Catalytic Ozonation Unit

0

x|
=

o

1 Ozone Generator

2. Mixing Pump

3. Reactor (Water Tank)

4. Thermometer

5. Cooling water (Inlet-Outlet)

6. Cooling coil

7. Scrubber (Ozonized Gas Outlet)

3.5

3

B

@
i Vﬂ
]

..

(%)
| @ |»
1

Lo

Econo-Watd

Motor driven

M15NP ( )
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3.2
321
(Final tank)
(Composite sample)
15-19 2551 2 9:30
15:30 . ‘
31
31
Parameters Standard Methods (APHA, 1998)
1 - (pH) - pH Meter
2. (Temperature) - Thermometer
3. Dissolved Oxygen (DO) - DO meter

4. Biochemical Oxygen Demand (BOD) - 5-Day BOD Test

5. Chemical Oxygen Demand (COD) - Close Reflux, Titrimetric Method

5.

- - Total Suspended Solids Dried at 103-105 °c
- - Total Dissolved Solids Dried at 180 °c

6.

- Most Probable Number (MPN)
(Fecal coliform bacteria, FCB)

3211

@ (Final  tank)

X-ray florescence spectrometer (XRF) Wavelength dispersive X-ray

fluorescence spectrometry
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3.6 X-ray florescence spectrometer (XRF) Philips ~ PW-2400

2 (Final tank)
X-ray fluorescence Spectrometer  Semi-quantitative X-ray fluorescence spectrometry
analysis Inductive Couple Plasma Spectrometry (ICPs)  Atomic Emission

Spectrometer

3.2.2

( , 2543)

3221 (Final tank)

(Steady State)

0, 10, 20,
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30, 40, 50, 60, 80, 100, 120 30°c

@

Inductive Couple Plasma Spectrometry (ICPs)  Atomic Emission Spectrometer

3.22.2
(Final tank)
0, 10, 20, 30, 40, 50, 60 30°c
5

Indigo Colorimetric Method

(APHA, 1998) Indigo

Spectrophotometer 600

3.2.2.3 DO
(Final tank)

DO 10, 20, 30, 40, 50 60

30°c



3224

11

DO

3.2.25

1:1, 1.2, 1.3

3.2.2.6

DO

3.2.2.7

(Final tank)

3.224

DO
30
1.4
11
1.2, 114 1:8
3.7
< 0.1 mg/L)

Dissolve oxygen

3l°c

20, 40

DO

60

2 mg/L

51

30°c

30°c
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3.2.2.8

3.2.2.7

UHBANTUNIINAADS UaTATMIITIARSTININ1SAAET uanadagiil 3.7

BOD O,
> Add O, >
COD —— 1. BOD
Living bacteria . CoD
Final i A
Living bacteria
_’DO s iving i
DO
>
BOD
COD
Living bacteria q il

Equalization DO

A4

0, 0 hr. (ALATIZNNUTH)
) 2 hr.
COD
3 hr.
Living bacteria

DO

3.7
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