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Ozone Production by High Pressure Plasma System

for Wastewater

Mongkol Jongsuphanphong and Suntud Sirianuntapiboon*

ABSTRACT

An oxygen supplier, with high pressure technique was constructed to mutually
operate with the plasma ozonizer previously developed. The system, named High Pressure
Plasma, is capable of interchangeably functioning as suppliers of oxygen and ozone. The system
was tested for the oxygen supply efficiency under both air and ozone supply conditions.
K a of the system under the air supply was 8.014 whereas that of the system under the
ozone supply was 11.303. For the former system, the oxygen transfer coefficient was 10.43%

while for the latter it was 14.72%.
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A a v 1 A =2 v A IS A A A
muluszuuasevinlelsuudildesesnuenszuvediasesdalilisuniu “alihnazithnasesiig
a1 DO lamaniuaseantain sdelolsunaziassufnornmeaniy lundigmainmsuns

Asznevedlelsunazeangauluiinliniga

gunsal
1A309manlalsu (ozone production apparatus)
hneseandnlalsu vina 22 Jad l5aulnih AC 220 V 50 Hz wanlelsuld 50 A

200 Hadnindedlug nne1ma aegui 1

Magnetic

Air Pump o

3N 1 2eslvihvedlelsuluises

iwseaihimin“slasTolsulu anganudu
"uilsgnay

- T $uvessnnlsy gfman stainless steel and PVC vnamugtil 2 Tas 1mnsn
waalelsulduszanas 50 81 200 Aadndu/Falu

- m’%mé’ﬂmmﬂ (air pump component: GAST Co., Ltd. USA, model 0.25 pH,
control both oxygen and air flow at capacity of up to 200 L/min)

- m’%laﬁﬂmmé’u (pressure meter: Nuovafima Co, Ltd. Japan, Model MSI-DS 150
to determine the pressure of the gas in the rang of 1.0 x 10°- 1.5 x 10° N/m?)

- Lﬂ’%ﬂﬁﬂmm@hﬁﬁﬂﬁ (voltage meter: Tamadensoku Co, Ltd. Japan Model 20 ADS
Y@ 3,000-18,000 Taad)

- Lﬂ%ﬂﬁﬂﬂizu i (current ampere meter: Yokogawa Hokushin Model 76AA
4318 vna 10-35 Naduonuild)
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- Lﬂ%im qJiﬁ:l‘?”l (water pump: Guangdng Risheng Group Co., Ltd, China Model
Hx-4500 wnalsighntn 2,800 Aas/za.)

- Lﬂéaﬁﬂé’mwmﬂwammﬁw (water flow meter: Essom Inspection TA Co., Ltd.
Thailand Model HB 016 vwnalsighan 60 dasanil)
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75 L/10 min, 100 L/10 min uag 150 L/10 min mMua1fu

3. ﬁwﬁwé’mdnﬁLﬁumﬂﬂmtnn'aﬁumm'%?mLLaz”lué’qﬂﬁﬁ%mmu?'ﬁmwm Moris [5]
umemeendiavazaneh Ine3siolsdTuatiadu (azide modification) [6]

otmmhliisnhiimoondnuazmeihuguinld Tasnilsshna 1,000 das
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9Na,S0, + O, —> 2Na SO,
msanaSnavedlsidsugaliiinlslaemllezfnlSnanAunenange) A 7.88
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naaedlaglind ssuvveuasonhtiann “sdelalsuly anzanudu 9

UM 5 mwvaiznaasahian " sveuasesthinu sdelelsy Anzanudu 3

s “ean] TudagRsoudninesonhiiodn sdelelsu mazanudu_andadeld
i nnthdaeedihouns eudanmsivavenhWinhi 25 L/10 min 50 L/10 min,
75 L/10 min, 100 L/10 min uag 150 L/10 min muaeau wazlianuauvesmslussuuwiy
1.3 x 10° N/m”
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myman “wlsz " nslumsanemesndiauadlilnn [7]
K a = 2.303 x slope x 60

MIMAANN 1W130 UM IANONTIIUVDUATONUANDINA (oxygenation capacity)
(mgO,/hr)

OC = K,aCV
MIMADATINMINYIMODABION (0xygen transfer rate)

R, = OC
P

Use~nemwlumsaemeenginuvediaieafinenme

E = OC x 100
A
g Ka = “usz “nvesnschemoondiau nsddnaaztuiumsiuihuvesh gamgi
ANSUUSINMA tazanNdNTues 1sazmelh
OC = anu wsalumsi@ueandiau (mg/L)
R, = danmicdemeansiau (mg/kW-hr)
E = dsz nsamlumstemesndnuveuaioudinernd (%)
c, = pendrudniluh (me/L)
C, = pendluazmeThing = t (mg/L)
PWR = mashiihilslsfuisioudnoima kw)
\Y% = 151935 L (m®)
A = PBnaeendnuiifnadlilwh e anznasgw (0.008 m*/min) (60 min/hr)

(282,900 mgO,/m®) (a1  ANNATTIUNGAUNH 20 'C aNwdu 1 uIsermd
HunaoenBiau 282,900 mgO,/m” Ye401MA)
P = mddlih (3ad)
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slope WhAU 0.0818 waz R® whAu 0.9487 dan adlugiin 6 wdnhen slope nlaluldlu a3
men “uuse “nsvesmsaemesndiou (K a) ldluldannamuse nimmlumsaremeengiau
YDIATOUANDINA NYAZIDYANIHAMIAUINAD 1]

Ozonization

10 - y = 0.0818x+0.5909
= R? = 0.9487 . *
) ¢ DO
N - )
) — 1331 4 (DO)
a .

0 T T T T T 1

0 20 40 60 80 100 120

Time (minute)
3N 6 anx “wiuseendauazats (DO) AunaweImslilelsy

K,a = 2.303 x slope x 60
= 2.303 x 0.0818 x 60
= 11.303 hr''
0C = KaCV
= 11.303 x 8.84 x 200 mgO,/hr
= 19,983.704 mgO,/hr

R, = OC = 19983.704 = 1,665,308.667 mgO,/hr
P 0.012
= 1.665 kgO,/kW-hr
E = 0OC x 100
A

- 19,983.704 x 100

(0.008 m*/ min x 60 min/hr) (282,900 mgO,/m”)
= 14.72%
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namsansinui “ulss “ivesmsaemosndiau (K,a) whAy 11.303 hr'
aNN unsalumaiinesndiou (OC) whiu 19,983.704 mgO, hr' dammatiaimesnsiau (R )
Wy 1,665,308.667 mgO,.hr Uiz ninmlumsdemesnduvendieudinemald 14.72%
Tngwdnmslumsemesnduussneemaiuiifilmandnnmscemveslnainly (7]

wennnialdihmmeasuaiedumaidulelsulinhielaehmmeasaudsmdan
m3lnavenh thrammaassn Hensmln aeanw “wiudssniaSnaeendwuazmeiiu
sanmslnavenih snnansmaaes wudiludewfasendr slope Wiy 0.4900 uas R2
whi 0.9335 dau adlugil 7 e “wiussgninmsifindeendauazmedusanmslva
wonhiieh sfs 93% Seogluszdvfinn mnglolsuazmehldfnhoondinuds 10 uh (6] oz
matinTusuduszrhluanavenhfulnanaveslelsunadanmslnavonhiiifingu P = (mvy)
H,O + (mv)03 [1]

Ozonization

10 ]
— 8 ]
% Ozonization
é 6 ] =ar Y . .
8 ] y = 0.49x + 5.57 — 1341 U (Ozonization)

4

R%=0.9335
0
0 ! T T T T

25 50 75 100 150

Flow rate (L/10 min)

30 7 aale asann NS danMslravenhAumsiinAeenganazans (DO) lnsmslilelsu

wennnil ldihiaseahiamin“sdeomaly mazanudu dhmaaesmlsz niam
lumsaismoesndiauvesiniondueima washnanmaaonn Sunswliftomany “wiwus
sgwiveendnuazmehfuszezna me slope wag R? udnilidnnamise “nsamlums
ymeonEiau

wonnmsnaaesmsifindiesndnazmelihiludwiitenasimeievesiaions

wlsmudanmslvaveati Mildisannlodanmslaveaiiunndy wasnuatluianaves
H A T X 1 2 v o a F% % o g v
mgidinnumy ams € =5 mv) (11 daudvluiagavesssndiou (0,) Tdusaru Jnhhi

o Aaa < A < <] 1 o %4 a H [4 E
WﬂﬂuW‘l’lﬂﬂmﬂiLﬁﬂiui%ﬁUUﬂﬂ\‘iLﬂiﬂ\umﬂlﬂu‘ﬁﬂmaﬂﬂ H1NYY mﬂwaaﬂemua::awsluuﬂmnﬂmu

U
o

e mndanMslraveuhdimeandiouazae nld 9 andanmslvaveni 150 L/10 min
nludajisernazlaevieveaaioumny 6.4 + 0.9 mg/L uag 6.7 + 1.1 mg/L Muaay
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Tmaaﬂ%muazmaﬁwﬁﬂmﬂﬁmmm’?}mmﬂﬂ’jﬂuﬁqﬂﬁﬁ’%m LWiwﬁglufﬁﬂﬁﬁ%mmswwa'ﬂizmEJ
sendimluSinaniunanhiitmeneveusier mafindeendnvazmevenhulsmusanms
TrageaniulumumdnvesTumudunamssuvennaiuluianavesfisoondiaumu uas
P= (mv)Hzo + (mv)02 [1] ‘

HAMIIANZINUD @ slope 1MAY 0.0588 uaz R* Ay 0.9619 dau aslugui 8
then slope Tldlmen “nlss “niveamsmemenndiou (K,a) wazthl/l¥dnnamuse nsnm
lunschemesnduveaiaiefinernd

Oxygenization

y = 0.058x - 0.2909

R?=0.9619

¢ DO

— 13317u (DO)

DO (mg/L)
© = O W R O o

0 20 40 60 80 100 120

Time (minute)

U0 8 1 aaanu “WiussEINeanguuazate (DO) Aunawesmslfesansiau

Ka = 2.303 x slope x 60
= 2.303 x 0.058 x 60
= 8.014 hr'
OC = KaCV
= 8.014 x 8.84 x 200 mgO,/hr
= 14,168.752 mgO,/hr

R, = OC = 14.168.752 = 1,416,875.20 mgO,/hr
A 0.010
= 1.416 kgO,/kW-hr
E = 0C x 100
A

14,168.752 x 100

(0.008 m’/ min x 60 min/hr) (282,900 mgO,/m?)
= 10.43%
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naMTIATSHNLN “Nlsz nsvesmsmemesnd oy (K,a) Wiy 8.014 hr' anw
nnsalumsiinesndiou (OC) WAy 14,168.752 mgO,hr' danmsasimesndiay (R)
WAy 141,687.20 mgO,.hr Uiz “nsamlumsaremeendauveaia’ sainermaniiu
10.43% woandnmstoeendoussniahuazenma [7, 8] uazddldhmmaasauaieddums
dummalmihde Tnshmmaasasasanmslnavenh thuamsmaassn S e
Ay “wiusssrhaBinaeendnuazaethusanmsliaveah

Oxygenation
8 —
—e— oOXygenation

2 67
g — Fa
- 4 —
8 y = 0.66x + 3.9

27 R% = 0.3507

0 T T T 1

25 50 75 100

Flow rate (L/10 min)

310 9 naly A “WiusdanMslravenhfumsiinAeeandiauazae (DO) lagmsldeime

Narnamsnaass wunludajaserar slope Ay 0.66 waz R* Ay 0.3507
aan adlugiil 9 Manu “wiusszimsiinAeNBUazasiUdnINI IMaveahlimAsuig
¢ whiy 0.3507

sinansnaaay
mnaaesnise “nEmmveeioandalelsuluszuuwm manudu afumslfermea
lu amzidnfunnhlsahiiidesndwuasmethuhiugud anu “wiusssnhesanmslva
vonhiumsiiweseendiuazmeszwinmslilelsunazomalu amzideniu namsmanesmuh
msifincmeenduarmethiunalaieieadinlelsu (R whiy 0.9335) fanu “wius anh
nsdivediATeufinoma (R® whiy 0.3507) Tasmaddivneg snmanaaes wnsa Ulddmawd 1
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d' a a d‘ a o/ o/ v
i 1 sz nimwveaasesndalelsulussuunar nannau afumsldemealu A

e
Constant Ozonization Oxygenation
K a 11.303 8.014
oC 19,983.704 mgO,/hr 14,168.752 mgO,/hr
R, 1.665 kgO,/kW-hr 1.416 kgO,/kW-hr
E 14.72% 10.43%
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