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1. FAZE1&0] BRFEE 7€) o]

1) DOF (&& 2 &8, Dissolved Ozone Flotation)

DOF = DAF + Ozone.

Strong Oxidation

Suspended solids, Turbidity. Disinfection of Virus, Bacteria.
Oils, Surfactants . Removal of Color, Odor, Taste.
Total phosphorous. Removal of BOD, COD,.
Algae, etc.. Hazardous Materials.

DOF can do all these in one unit!l.
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2) HARE7I2e A (F8&9)AE 374
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A.C filter Disinfection

DOF system
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3 R F&E FFAA A-AYIAFA DOFE thAst= &7e] vl
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3. DOF (DAF) 71&9] 3t el e} 32 Ajo)gd &

Conventional Water Reuse Process

s InﬂuentI[ i
| S0 |

Flocculation & S N e Y
sedimentation Sand Filtration UV disinfection

EreEs Effluent

Biological Wastewater
Treatment

DOF can replace many processes l Renovation by DOF system
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seAel Aol Ae S AR os AP Fo §E55 DOF A2
do] osjH Aelg ABE 1Y 320 JERARS. 1% 3200 EAE 9
% (nfluends M AEA G4 A2ld Fol DOF Azdloz §8E &

Hol1, &< (Effluen)E TAE ZHS DOF Al 2Ho] 93] a® T uj
=5+ DOF Ao F2Y.

Treated Water Quality by DOF (Domestic Wastewater)

Ozone Dose: 1.98 mg/L
items
Influent Effluent Rel(l;:)val
SS (ma/ £) 6.9 3.0 57.2
UvV-254 (ABS) 0.145 0.044 69.9
BOD (mg/ ¢) 9.5 1.4 84.9
CODy, (ma/ 2) 10.7 6.5 39.6
Color (CU) 247 4.3 82.4
T—N (mg/ £) 8.497 7.230 14.9
T—P (mg/ £) 0.39 0.04 89.7
Coliform Bac.(MPN/m £ ) 193 0 100
HTP Bac.(CFU/m /) 6,933 0 100

DOF treated effluent quality is a level of reuse
a3 3.2. AR v AEAME TR FE5E DOF 93 Agd 27

39 32004 B & & 25 2ol nAE A 57} DOF A2=H
o) fF+dolal, DOF Al2="leo] ogf F/&=4 (65 6.9mg/lel A 3.0mg/17}+A]
BOD<¢} COD+= 9.5¢F 10.7mg/lol| A 1.49} 6.5mg/17FA] A A7F . A =(Color)
£ 247CUSNA 43CUZA BASA AAZ 8. B thEs Qe
= o 198mgle] AEol o3l sl AAR AL B 5 U

DOF Alz=glol] o8 Aeld =9 =25 7HAA

Mg AF AT ATUE, FYEF Ah AU Y] AT BHo
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4. DOF 7|€9] d#Hs Ag 58

1) DOF Al ="l 2|7 T H 2] A

Pigment Wastewater Treatment by
PO;(Pressurized Ozone) Technology

S5minutes contact 10minutes contact 15minutes contact

. E
o]
]

Raw
water

=Y

i -.'.
/

o) |

Effluent of
1st

Biological
System

Effluent of
2nd

Biological
Sy:‘?tgem

Color of Pigment
Wastewater which
strongly resisting in any
technologyis removed
by DOF

1% 4.1. DOF AlZ"lo] 23 Az H 2 AT

DOF AJzdle A<, Sabd<, q7stetas S 48] 7bed 1
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410 HoF= A3 o] B AEs FEHO s dAFHe=
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AAZE HA F+.

el )% obF o}

HEAZ A3 O 41A4FE A=rE eF9 HESxddd wet & AAVE
&

DOF Azdlo] olsld Adadfolq Hass Ax,
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2) S fed (Palm O A=A A

Expected Color Removal by DOE

Raw Water 498(CU)  5ppm 150(CU) 6ppm 112(CU) 8ppm 72(CU) 14ppm 35(CU)

OUTLET / ExpECTEu |
COLOR AFTER
TREATMENT

INLET / RAW EFFLUENT
COLOR

Palm oil wastewater color
O3 42, SAH ) T Hae AEAA

DOF A z®"le 2§ 4.20] BAF= A3 o] Ay Hod dHaet &
U

o Haw 5o AEAA 48 4+ Y. FANA BAHE A5E A
T} S48 A2 BRGE RS WL AN A% Jom, A" §

HshA] B2 B0l £AHH 714 om A7t SEE T o] A=

oFA WA=

UEEE Tt =dd =+ A&

Al A57F Wi, o] f7]Ed& CODY FEEdolr|x &7
A A FAAA AA2=HA CODY AAZAE A= 5 U= DOF Al

2Hlo] kgl FHroll A&o] Fhestr] Wi #Hed AT dHeo 4

et E80la, AR A% AFHE TN =4E AxsA

o] A= Ago] 7
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3) DOF Al &®jd] & F4td 2] A g

Livestock Wastewater Treatment by DOF—PO;

CODy, | 619.9 63.0 89.8
SS 409 22 94.7
§=F 27.04 0.35 98.7

Color |850(CU)| 42(CU) 95.1

HTP u.c 0 100.0

drtd o g ZqtHes ¥ 43904 & e A Zol g2 ol H
=43 #frlede st dedl, olZlo] FAdse] FRreEd v& (89
¢} COD9l F=2 =olv dd 4. St A2 FHE 19 43
o] REF ARl A nHlo|F o A FL EEFolal, LEZX Hlo]|F ol A
Al =2 A& DOFell o8 d-E A3 Agded. i sdAdA
Sol 90%°1d AAHNS. 18 439 EHolEoA = F As AFH} Zo
COD&= 90%8 %= AAHUL, SS&= °F 95% AAHUS. A F glo] B =
ZFe] dRHAlF = 20mg/l1e] FJ2Eel ofaf h¥etA A AHE. 12 850CU

Lo

A Fa5 AL 420U AASC Sl BRI} bsE SRS
2 A7t 9.

ditFg oz &9 frlede AAste He vd=AgrE 88 G370

o DOF7l&< 28T e A=Ay &4
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2
2
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2
M
=2
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» Capacity: 120ton/day (20hr/day) » Size: 4.0M X 3.5M
= Ozone generation : Using Oxygen generator » Site : Chung Nam
» COD Influent 484.9 —Effluent 86.0 (RR: 82.5%), SS Influent 392.5 — Effluent39.4 (RR 90%)

a9 44 SAHsAEE A8 AF TH5"E DOF Al =H"

S
o =X

7)ol FAHFAYE YA A AzFste] FFE DOF Al2E 9
= a9 449 YElY. 1% 449 DOFAl~Hle] FRE= 120m’/daye] 1,
DOF Al 2®lol] o) A3 &4 CODE oF 80% AASI, F&E
2 (SE %A= AASA S
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5. DOF 71&9] g+

D 2&9 F&d tg dFH Zled vAL 7led Hlu

Michigan Technology

Michigan Technology :
Contact Ozone in High
Concentration

High Conc. of
0Ozone(8.28 volts)

Michigan Technology can Control
Ozone Concentration in Water

Conventional Technology.

Conventional Technology:
Contact Ozone in low
Concentration

a9 5.1 &F AL dd MFAHA Ve A< v

>
ol

X
‘0,

A 2E2HSE UHE AdY HFAE o8t 2ES HFstaA st
= ol o7t AHiolA Eoj¥e WA o g st S o8 o] w7
o} oA S2L Ho] L3AVH LFo] B L% gEsE 0F
E[l_

ol Eol &Fol =29 Aol AHEE & A= AVIEEHEH duA=
2072E7F . v, mAZE7l s o3k 2 &0 AW LEVMEE =4
4-5 kglem’e] 4L stste] &aA7)7] WRo] &9 &aEEst tr%

FHOA &lE= FEET 4-5u) x4 H. weEbs =2 AP AgE
A= %iﬂi}i”—‘i‘ﬂ AIAE &alld 29 F=ol HlHA FokA7] W=

o8 2 24 A = Aase] s =
Lo FEE LETVFEE 2E88" A (ODDel &3l
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qkeko] E&0 EA5tE fFU7IES A3 AdA ASAIFIAY AAA T
aA & W, 15 93 &Aoo A (Activation energy)’} 2.07 BEERT £O
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Hol A ALE3teE 229 22 Fo 2LEFS HolA B2 FTEE FHEAIH
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K
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B
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ek grlel AHE ol mARtrl<€e] DOF7]se] s 4AYE 2t

& ol f9.

2) A AgE AY HARPIed BeAA Ve v

Ax 9] stetyAolA EAs= HeE AYstr] fske AFHJ LEH=
WRF wAIZE7I€¢] DOF 7lee &4l A&si3al, Agds4E 19 5.2
| UEt S 2™ 5.29] IfzZolA FEANS HoloZE=d el A= T

2

ANZt71«e] DOFel o3t Me2d#4E YetlAal Fad e A4y Bk &
ANe HAEHd LEHFZTHA A g o2& HEEAAE Jepd 1
23], DOF A" oJ3) 2= 100mg/lE = S0l 283 < w COD7} 60%7}

& AAZE B A 22 AdegFd ¥l ASE gR4E A 2F
500mg/l& HEAA A= E73aL CODe AlAEo] 40%H= vholl == &
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zo] HEWH ] 9ME 2= 500mg/lE EYIS
Al & A&Ile

nA|ZF71 €2 DOF Al ~HlS o] &3t Xgjtyo] A 3

2

P
ftlo

Industrial Wastewater Treatment by DOF

(Raw Wastewater : S Chemical Company Wastewater)

Removal Rate (%)

100

80

60

40

CcoD

e

> 9

+P02

B A

100

==1
=

£0

Color

$F02

Y

Removal Rate (%)

10

20 20

g i . . ; . 0 . ; ; 1
0 100 200 300 400 500 800 0 100 200 300 400 500 600
Ozone Consumption (mg/l) Ozone Consumption (mg/l)

Blue : Michigan (COD 70% removal by 100mg/1-03)
Pink : Conventional (COD 50% removal by 500mg/1—0;)

Michigan Technology can remove more with smaller chemical
a9 5.2 AFEA LEFZF WHI DOF 7|es s o &85 2o

H] 2
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6. TlAIZt7) &0l FF3ta & DOF (DAF) Al2H

e85} Sus HE A% 2R A2

DOF Small Plant (200m?/day)

Operating Cost : about 5cents/m3

Front Side Back Side

Size : 2m x 1.5m x 2.5m (May be carried inside Container Box)
Drinking water : may supply to 1000 people

19 6.1 =874 sETAHE A% &% DOF (DAF) A"

Az &S S84 E YA 20mYY ~ 500mY/Y HEe] AR DOF
o} DAFE AZste] 33t s A& 29 &R 585 AZE A%
DOF A2®lg 17 6.1¢] BojF1 Ed 200m’/Y FRo)ZL &5 53
S Zuk AgE A 20081H/L.JE Tt 7HAskE oF 1,000 el Al F

H#E 7 A= A=E. o] Alx=Ee —v—?ﬂ‘ﬂ]%g— AW E A Lsta 509/m’

ojsteld] H7IA, $RA Mg, EeH ALzt mE Z3E e,

o] &7t% DOF (DAF) Al2®l2 sty Ho AHPod= LA A=
T U= @A, gy Hgnit 40 U 27 wiiZed #Hae A4
webA] 2E EdEEr B3 1 ~ 3mg/lol A 100 ~ 300mg/17kA] ©f 2 S=hb
of §lal PAIZZIEE sty #Hgo EA e 2FY TEE ZEA

YT 9lE e Basta 98,
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2) ©]&2] DOF (DAF) A|2Hl

Michiga ‘Techno!ogy

F =5
O]E*‘ DOF (DAF)/\]’\ u‘% TTFY 7he o=z QIR AdA oy
=

=47
A3} We] WolAN FF HFE FFol ofEe AY, E: AFHILL
AR e ZAROZY AGHOR o e o o]§F & Ug. LA
ox EASE FAANG A5Ae AR olee ol olFHuUA B2

Aels A BFE F OeAGOR oFae How A8 FE L.

s

olE4 DOF Alzdle A5Az®w ohle) a4 Aoz o] &d &
o B3, ARz EAde odddA EMo e wAsE HeE o
42 mold A A BT o4 HYAAE AL 2AYOR oF

st} A sk Aol fa AAAY 5 A=

=

3) =AYl & DOF (DAF) Al 2=H

(1) & =ALe DAF A]2=Hl

nAZ7IES AeAgdy stHsAgE AsiA FHE/L ~ FARE/LH
zro]l & 29 DOF$} DAFA 28-S ZHsla 9o, o8 {Fre A|xH
< FE HAIZIYE FE=2 ATl A= tHEAHA DAF A=l
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DOF Al2z=®lo] thdt & I8 6.3% 6.4 YEFARIAS.

46, Gyungan-ro 87-gil,-
Site Location- Gyeongsan-si, «

Gyeongsangbuk-do-

Operation October, 2019

Capacity- 100,000 m? /day-

Technology- Dissolved Air Flotation.
(DAF system)-

sl Raw Water- Municipal Wastewater from..
City sewage-

| Power (US$/m3). 0.006.

Construction cost

650,000

(US$)-

Total Operating cost S—

(US$/m3)-

3% 6.3. & 7152 DAF Al2H

e Frol DOF (DARE EAAoR 18 613 go] AT2ES o] &84
A e 2 R /\lé‘%‘% dze aalE TEER AET 9 63
of YFEbAl DAFA|2Ele 20199 1090l A€ 100,000m”/d TFEe] k3]

949, o Aelge FTEAYE PEEE AMHAIOM EAGF A
357 TYL AT AATAALY. o AR TP AANE A

5
9lata A|H], SLAAR L, <8]A AFn LS dHA o 409/m® A =3}
2) & +=2¢ DOF Al2H

Az o] AACL AFs A FES AQHETE A A & 7
29 DOF Al2=glg I9 649 YErd. o] AP E FHd=H= HTe

AskdFeke] LCD yaZgo] FAdA wiESHE #Hgolr, o] AHelAd]
DOF Al2#le] FRE 17,000m* /Y2 20123 69 ZFFHo dA7tA & &
FHI AL AP Yvle ddE ALt H7)H], SHAN L, &

#A AR E x3sto] 504/m’ o8,




o] DOF AJ2=®l2 F 7kx] o ® o] 7hedh e 4o &
3 F2 W &F U4l ¥71E o8&ty DAFR *4dsta, fdHe +4
o] Y& mle 2&FE AMESte DOFE &4 + J1, AA=E dFNA 1
PA A2 . HlE g 7)e DOF Al2®lo] x4k DOFe} DAFS] 714
ANzdle ZHA A e A 22 a9t S+

Site Location-

434, Hyuam-ro,«

Wollong-myeon, Paju-si,

Gyeonggi-do.
Operation- June, 2012
Capacity- 17,000 m® /day-

Technology-

Dissolved Ozone Flotation.
(DOF system)-

Raw Water-

Industrial Wastewater from.
LG Display + City sewage-

5 Power (US$/m3)- 0.038-
Construction cost
4,190,000-
(US$):
Total Operating cost
5.0 centse
(US$/m3)-
d9 64. "AZ7g0] I3 & 759 of DOF A|2H

n Al 77 &) EF3t= DOF (DAF) A]~H 9
E3 72 Adre] Qe A &S Fe A
A, AU, FAF7HA] AJA 1 S

TEE A2
2

oA A=

dollM 2 /\]Z‘_Eé!”}xl A
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6. A7 I=2] B

1) ulAZt DOF (DAF) 71&e g 3A) A&t ARY =
A 3.

fo
Al
AC
n
)
o

2) 34w go] A

3) +AHE (502/m® o)3Po] WS *g.

4) Aej7ge] "Ho| 2.

5 WEEHJIY HE7|edA BFF oz TS 43 A3l 8l

6) JA4F9 RO) FHANA TAs= AF 22 55 471 8l+.




