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Abstract

This thesis-presents the design and construction-of.an ozone. generator for
inhibiting microerganism. It Will' focus ‘on-measuring the.two main’ parameters of the
machine tools. Measurement of ozone emission-time/ and“measuring the amount of
ozone released from‘the generator to kill Various: germs. The testequipment is divided
into two parts, hardware’ part and part-of the software. Hardware parts are to consist
of chamber, the area Where we ‘clean the-tools we need“with ozone. It is based on
the principle of gas flow that through the fan-to blow and absorb gas from the
electronic circuit consists of a voltage converter from 220 volts to 12 volts, Direct
Current converter to Alternating Current Electricity and filter circuit to reduce the
unwanted signal. In the software section, the ozone sensor is connected to a
microcontroller called Arduino to apply the amount of voltage to analysis ozone
emission time that the germs can be eliminated. The result is the amount of voltage

and time to release ozone to kill various germs.
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d

(Oxidation) lagsiatasviminfdusireandlad (Oxidizer) 9819459 luussanen
sandladmnnaififlegunnuetfuinluanaveslelsuiinmmuamnsogegaiusudy
apssasannInluanavesinegestu (Fluorine) uaslususudfusweyyals
aonda (Hydroxyl radical) wazermauiiulrvesaandiay (Oxygen atom) lausAn

Andlni 20.8 Tadn geninfinemasiu (Chlorine) 1.52 Wi

Apandlad alow* WiguAuAaeIu

(hav) (i)
ftvgesiu (F) 3.06 2.25
ayyatansenda (OH) 2.8 2.05
8YF 2118300 (O) 242 1.78
lolail (03) 2.08 1.52
lelasiautdesoantan (H05) 2. 1.49 1,30
AeeaaIy (Cly) 1.36 1.00
NRaanau () 1.23 0.90

(* 8loW(EIOP) = Electrochemical oxidation potential = Anusidne3nand)
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Proportional Volume of Gases
Composing Dry Air
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3.3.1 N19NIBUDIMSIALUYBUUUMED (Nutrient Broths)
3.3.1.1 gunsal

1. 0.5% (w/v) Peptone 0.275 A3

2. 0.3% (w/v) Yeast Extract 0.165 NSy
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3. 0.5% (w/v) NaCl 0.275 N3y
4. thndu 55 {laddns
5. Unines (Beaker)

6. lAsesAUANTArMBIBLngn (Magnetic Stirrer)
7. Uwndmlud@ (Automatic Pipette)

8. waeavAaal (Test Tube)

9. NTTUDNAY

10. wilathemudile (Autoclave)

11/ Yousnens

12. N3¥aNEn 8T

13, ffu

14] A

15. oadiionwads (Aluminum foil)

3.3.1.2 TUABUAISHA

L. 'i'il'ﬂ Peptone,-Yeast Extract,-NaCt TaluUnined

1 o o e v F oo a
2wl nawnenseUenmay 55-daaans udaldlutnhedifiarsidiligy
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U312 sudonEviateuale (Autoclave)

3.3.2 3o rdagRuvddmiuiatheidud (Dilution Technique)

3.3.2.1 gunsal
g i - e =]
1. oavhsiagsdauUuvias (Nutrient Broths) ludepkinags 10 fadans 1

napn

ci‘ J > o e e,
2. @M BRTBWUUWaY (Nutrient Broths) tunaoanaass 9 Naaans 5

viaen
2 Uanadauaiuga
o al'es W o Iy
3 AIRANUNTUNNIUNITANUR
4. ViU oalull@ (Automatic Pipette)
5. priigLoanadsea
6. ﬁUaamL% (Laminar Air Flow Cabinet)
7. gdu
U

3.3.2.2 JUABUNITHN
1. vnduneuisnunluguasnie (Laminar Air Flow Cabinet) 1UnH viaan
NAaBINlDIMISIaBYRLUUWAY 10 Hadans uwatauuinvasnaawad i

]
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o off = X X .
3.3.3 MIUNYVBUINTLINYUUNIVIDIW9La89LYD (Spread Plate Technique)

3.3.3.1 gunsnl

& & v ;
L wnsagaouuuyu (Nutrient Agar)

il ¥
2. uﬂﬂuﬂiLﬂﬁlﬂLﬂﬂzﬂﬁ’lungﬂu (Glass Spreader)

3.
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1. gwnaidsatanuuiu (Nutrient Agar)

2 Lm’sLtﬁ";mﬁ"m%agﬂamm?iau (Glass Spreader)
3, peliedloanaged

4. YUmanlugd®@ (Automatic Pipette)

5 ﬁ'daam*i&fa (Laminar Air Flow Cabinet)

6. upanagaALINSDUaz 95 (95% Ethanal)
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1. veanuanlolyuy
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2. Weay

3. vy y2200 4F

4. agwulalon BR66
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5. wslawtaa 220 V1du 12 v

6. MIatalniin

7. Naeq

3.2.1 gunsninldlunaseanuwiuludugoununsal

1. via PVC
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2. ANUTNANERN

3. 19874

4. Jdudnsavioausnuad

5. 9898 PVC 90.04M7
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6. UoMaNTINALIUDA

7. 1MBUNSae

8. ToMonNTIan

g Y
3.3 Mseanuuuaildlun1vinass

al i Y :
3.3.1 MwssuvNItaLIlTeuUULAAY (Nutrient Broths)

3.3.1.1 gunsal
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1. Peptone

2. Yeast Extract

3. NaCl

4. Y1nay
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5. Unnes (Beaker)

d )
6. \ATDIAUAITAZAIUA L] mﬁn

(Magnetic Stirrer)

7. Unonlual®l (Adtormatic Pipette)

8. naaanmany (Test Tube)
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10. wilaflemuaule (Autéclave)

11. Yousnans

12. NSE¥AIWA9ETS
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14. a1

1% aqﬁLﬁwﬂE}éﬂ (Aluminum foil)
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3.3.2 Mo A UIda MU 108

3.3.2.19Unsgd

1. 75LagLYanuUal (Nutrient
Broths) Tuviaaanaans 10 Jaddns 1

aon

3% Dilution Technique)




2. 9IsLarainkuUal (Nutrient
Broths) luviaaavaase 9 fadans 5
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4. Uwndnludl@ (Automatic Pipette)
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5. AEiNeILeanaaea

6. ﬁﬂaam‘% (Laminar Air Flow
Cabinet)
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2
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"d @J
3.3.3 mah &n%@uﬁwmmwmgw (Sprea Technique)
4 I g% e Technique

Pagnant
3.3.3.1 quns

#5)

LN _
L 2wmnstasaveuuuu (Nutrient

Agar)
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2. WuminasegUanumag

(Glass Spreader)

3. ALNEILanoeea
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5. cﬁ"daamé’a (Laminar

Cabinet)
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6. WoanegpauTUSaaL 95 (95%
Ethanol)

A’ - -’A 3
7. \99RUNIINTeINUUY_10-Fold

Dilution

8. W151Wau

.
9. §Uaa (Incubator)
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5. guaoalae (Laminar Air Flow
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6. WoanpgoalLIUSDEAT 95 (95%
Ethanol)
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Dilution 7ifigasnTsidenastes
Wogduv3d 1:10,000 (Dilution 10°
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(Incubator)
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