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SUMMARY

Background

Seawater Electrochlorination system i1s a good option to control the
biofouling by NaOCl produced from the system. The electrochlorination
systems control effectively the biofouling in seawater by continuous and
shock dosing, and it is usually considered for the effective control of
micro and macro—biofouling. It provides protection against the majority of
biofouling, however unfortunately macro organisms can become resistant
to the low continuous dosing and require a much higher dosing rate. Much
higher dosing is applied only for a short time and repeated at certain
fixed intervals, and this kind of process will ensure complete protection

against all micro and macro—fouling

However, the technology is not developed yet in Korea because the
system technologies are to be linked together by the technologies of
process and system design, electrochemistry and electrical engineering,
safety control, Electrolyser cell, installation and operation, etc. By this
kind of weakness, Korea companies can't approach to the world market in
Power plants, Desalination plants, Oil & Gas Plants, Off —shore plants, LNG
Terminal plants, and Ballastwater treatment, etc. even if many Korea
companies have a good competitive power 1n the plant engineering and

construction over the World.

Bi—Polar cell technolgy of Electrochlorination was commercialized at the
turn of the 2000s and it over comes the old technology's problems like
the efficiency, reliability, high cost, operation, engineerin, safety and

management.

In these circumstances, development of Electrochlorination System in
Korea 1s requested continuously by Engineering and Construction
companies located in Korea. It was regrettable situation that Korean

enterprises such as Samsung Heavy Industries, Doosan Heavy Industries,




Hyundai Heavy Industries, Korea Electric Power Corporation, Mipo

Dockyard, Daewoo Shipbuilding and Korea Gas Corporation, etc apply

foreign technology and products to their projects.

More over,

bi—polar cell

by developing this Electrochlorination system based on the

reactor, UNITECH can be easy to secure international

competitiveness in the World for the ballast water treatment industry

formed a huge market.

Final Goal

Unitech has already developed the technology of Seawater
Electrochlorination System  through R&D Center for
Seawater Desalination Plant of Ministry of Land, Transport
and Maritime Affairs in Korea.

The target of this development is to have a commercial
scale—up factors to design and manufacture the systems,

and secures commercialization for the system.

Contents
&

Range

The development content and range of seawater Electro

chlorination system is as the followings:

o Bi—Polar Cell Electrolyser design

o Seawater Electro chlorination system manufacture

o Installation and Operation of Seawater Electro chlorination
system
(Apply to the large—scale's desalination Plant,
1,000m3/day, operated and managed by Korea Institute
of Construction Technology of Ministry of Land,
Transport and Maritime Affairs in Korea.)

o Test with on—site operation

o Commercialization of seawater Electro chlorination system




Further
Effects

Enhancing and expanding application of electrochemical techniques
Process optimization in desalination plant, marine plants
and power plant, etc

Good Reliability for domestic products

Contribute to improving competitiveness to have orders
from oversea countries for desalination plants, power
plants, offshore plants, Oil & Gas plants, LNG Terminal
plants, and Ballastwater treatment, etc.

Reliability increase of domestic parts and systems
Extend the application area for the water treatment,

sewage and wastewater treatment, etc.
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3 1.1.1] Comparison of important properties and common applications of

chlorine compounds, ozone and hydrogen peroxide

Sodium Calcium .
= . . | Chlorine hydrogen
= 3 Chlorine Hypochlori{Hypochlori o Ozone .
Dioxide peroxide
te te
shst=3l Cl2 NaOCl Ca(OCD 2 Cl02 03 H202
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.. . pellets, or o
e Liquid, gas Solution Gas Gas Liquid
1 percent
solution
. . . . Fiberglass
On—site generation, On-—site On-—site
A %871 tank cars drums . . drums,
tank cars generation generation
tank cars
Up to
ArE 100 12 715 70 P 2 35 770
0.35
Light Greenish
QFA A S<E vellow, | o 5 vellow Uns<# S<E
liquid, gas,
uns<3ikt explosive
At High High High High High Medium
HIFAEA High Medium | Medium High High Medium
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95 High Medium | Medium High High High
7t A Low Medium | Medium | Medium High High
Control of slime Odor control, |Control of
Control of . ]
growth, H2S, and |Control of | Control of i BOD reduction, slime
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odor, BOD reduction, slime slime th oxidation of growth,
row
RS Rs Sludge bulking and growth, growth, gd d refractory H2S, and
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[2¥ 1.1.1] Structure of UV (Ultraviolet) lamp

M e 2E
Oz | Oa
184.9nm
A = A =} xp2l44 — 253.7nm

Aqedqh(o] F)  ragl=h = S =)

(2) UV 338 &7

(£ 1.1.2] UV 938 25

Wave Length Effects and Application
184.9 nm Ozone Produce(2 &34 <)
253.7 nm Germicidel (2 41)
296.7 nm Erythermal(Z-4t&.3})
365.0 nm Black Light

180 ~ 420 nm UV Curing(A<}d 7 3})

A2 (U)ol o8 b2 a8 22 SFSHAlE 24 hole HaL E&o] off A%
TC o

AZEA 7] wo] AFo] £ TE PAZE AAT Aot glow Hyt 2o £
A, 58 a JAS WA GOz pHt A%, WA, L%, % Sol Adlz §49
ool AMESAE Fo e ARRE 85, HA) Bol§ Sz, A7) A% A
ol gl o] ¥ gk,

2}, 92 (Chlorine) ol 2] 3t 2+

Ga @R e FA WA AEH AT ATk B, %, WAL okeh A=A A

% @ol A §H 1 vk, Gt EF BOD AART ok o}, 4, vh1u %, 9

s A sl Fat A, G 2 . B8 FEAS Agatm gom 4
S o
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(1) dastd=

71 dEHA AxgidES 9472 (Chlorine gas(Cly)), 2 AAFEE (Calcium
hypochlorite [Ca(OCl)2]), ZFo}d AAMYE F (Sodium hypochlorite (NaOCl)), o]k}
A4 (Chlorine dioxide (Cl0g)), ZE2}%l(Chlorine) -s°|tth. 7799 2~ (Chlorine
residule) & Zof AAE] AAE 715 YA AAFA T BLof| 2= Arg

HOCI B=3= OCI (334, g&stz o whg2de] glo] A4 gl g3shs fa4
) oh FEYod AR, Ve opnid i ddeta Sl ARdaTF(Aact AT Aa

o AAg oka) & Wt
Cl” + 20"
A —> N3
|
2e” | H:0
H* + OCI” ——= NH,Cl —= Nz + H20 + 3HCI
A
9o \L NHCl2 2N; + CO, + 8HCI
9Cl- ———> Cly + H,0 <—> HOCl ——>
X2 ! / /Y
c | 2H:0 . > NCl3
J4 -NaOH \’La(OH)Z
I/
CO» + 4HCl Ca(OCD + H.0 OH Cl
~ / | |
NaOCl + Hz0 —> C=C_—> - Ic - |C -
[(2"] 1.1.2] Production and reactions of Cls—based water
pathway in electrochemical oxidation process
o (Free Chlorine Residual)

o258 25, pH, &5 E, 1Y ¥

% a9 AL
Cly + HoO © HOCI + H" + CI”
HOCIl & H' + OCI~
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2ot AU EF S A5

Cly + H:O © HOCl + H" + CI”
NaOCl + H.0 ¢ HOCI + NaOH
HOCl & H" + OCl™

T ol EAHE AFobd 2AHHOCD 3 2potgd 2A4to] 2 (0C1) & F8 474wt st
A AAEH A HOCL ¥ OCL &) v &2 AF 3] mﬁ}u}. givksld HOCI ©] OCL™ B 38j
AhtElo] 40 T 80 HH AE b 7] wzolth A A Gt W pHellA
Aelasol 8 & A5 YERdT

[3£ 1.1.3] Comparison of chlorine residual and pH

pH 4.0 5.0 6.0 7.0 8.0 9.0 10.0
A& (%)| 100 99.6 95.0 69.7 18.7 2.2 0.2
Apobed 243} L Aol At G ORREE S Y

Ca(OCD 2 + 2H20 < 2HOCI + Ca(OH) 2
NaOCl + H:0 < HOCI + NaOH

® A3+ 4 (Combined Chlorine Residual)

i)

AAaE dEYol(Ammonia) 8} Ajtsto] Al7HA] e el & =2k (chloramine) & 373
ot SRS WA s 9 pHel| et RSz, fE2d 9 EgIEe
2 EAEY, PSRy OS2 s A9ds £ 4% R &
2ot AFALete] A= 2ol 7t Qo] M 3
Htads GAds] faAe ddda4
[e)

"
Q= ota 22 s AHEStY] F5 % adE &7 ﬂéﬂ/ﬂ%
o

o

:10
o
2
:1ru
Jﬁ'ﬂ »
2
=
o
\)
(@]]
=
1

NHs; + HOCl] = NHsCl(Monochloramine) + HsO
NH,Cl + HOCl = NHCIl:(Dichloramine) + H:0
NHCl; + HOCl = NCIl3(Nitrogen Trichloride) + H:0
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(3) F9AA2d+FYY (Breakpoint Chlorination)

(wdd)ouriopy) [enpisdy <«—

Chlorine Addition(ppm)

[2= 1.1.3] Chlorine Residuals and Breakpoint Chlorination Curve
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u}, o]4F3}ed A (Chlorine Dioxide)

P 2ANFEF I a0k g o w P4

2NaClOz + Clz — 2Cl02 + 2NaCl

Arahe Zsha Rl A2BEET WA e

Qapct Bo| 0o FEHDL §7)%o] b EAE B AFe] o &
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[2¥ 1.1.4] Common process flow diagrams of Chlorine generation

HANT T= HBE
a4 w3

0

9

FFO Aohed2tat o ato] &L

® *}old ALY EF (NaOCl)

°f 9

o~ =
TS
o)
T =
A2

the
a5
9

A A

A AFEA 4

J
<.
9
[}
-
7}

EuTmﬂwI

2 T o g

— NaOCl + Hy 1

NaOCl + H2:0 © HOCI + NaOH

HOCI & H' + 0CI

=i}
=

T o
i
- w
oy W T o
L T
o)
o

NaCl + H,O + Ze

fie)

i o M
2
M X

LC —— 4

N - S~

_15_



MR
ko % ~
z_.o BH O—H
T e
. ® =
2 o)) %o S| - Hm
) X
z P i = g o7 LG
Ao ) a2 ] BN — ° ~ —
< i M o | & + o 2 S| o i <0 w o Mt
0 . —_ lorg ~ | o (@) — _ e
% G g |® Ch B || Tl S |8 s 1% - 2 g
=% S |5 > am_i_@ ST Slo| i
™ 9 ,_Lv BR — ,ﬁIA gl f -
i i wW w_orm,_ ) H ™ = . iy ) T - m uu ]
o) ~ 3 ik g z = |H oy M = a o
q A 0 — N O—” 8 o
um s %ﬂ Mo - = oF o ©) o 5 7w
o7 %o o b o ) ~ o b o o
oy - q4 =%
N s mﬂﬂ W e = RS oE o} = L
A B . ~ e — _ T A —_ N B e Mo ©
Jmu_n_ou]ub e o o | o © < T = 3| oo
o A o dlo af] S 12 o || of _ A
SN E T x|z B i G0 || = | & |3 ) e T = gk
Te © |HE T T L S % B
gECh 3 % = 3R Fa i 5oL
AL v No ~ | X = T X b = 7 ) v o
- o o ks x > o | 42 1 £ 2w
w o e 4 & H b |2 B < MA ol = -
[org § — 5 -
SR zE o HRE & JJ 5 |ole| o
— z._o ~ ZT 0 ‘ul > Mm jis o EH s K =0 X
R = - 2| oo K g ~ 7
o o X = N A S| N = | o g 2
<0 X od BT oo |2 o < o b
wE S = U ) oF NN 4 N o
= °F ) S z i
rRCIENG — G ~ T & Njo
o 0 g M i N T el & o7 iy
X o R BH m k= = W7o — m © w — o7 = "
4L e N tT oA BB g J E9E 5
B o of % 2 o3 - ° s g g|o 0|5 W TH W
29 2 . - o M — 1® ol 2 w o0 % ol =) B = b
< ZT o 1w a, b~ < = & = = N q 2} ~ - -
I s 5|5 f|; &% _|® = 4
‘HA Ne) Dl ey} m H ﬂ Onﬁ 1_3U| oﬁb ”F\ M N
% % 4 7 | =
o s T e P g
= I IS
R o ¢ o
A
)
X

- 16 -

o M & Aol



J_:,l__
st
of -

[<]

-

-

o

3

A

hato] 7}
dH] <]

A)
24

o}, =3k Virus,
a7t v 28y

}

1

T

hia

K

T =
1 7 10 ppm AE2 A FEoA whA

=

3

o], X,

S

°©

A

=
| SN

=]

71
BacillusX.t} Clostridiumel tf }

G o T B oo o S S o
o ™ o o] X i Lok AR RN K
$ bo o o+ TR = ™ =
T )T = & mw. ° N2 T =
. ~ — X
o B o ! oo O S A
RNy N o o B m ot N S S )
o - ® o Tox e T
~ ) ko) [y
ﬂ X o o < i ojy M = o oo % ™
it T I o aT °F o W R
" o i Nl x oo A oo ®om T
T el o NN e TP A
gy T2 N = PR T R SO S
- I Y Gl N ! ey
ko =3 N - =0 T -
P S TR AKX e <+
2= A RN Tragd =
. L —_ = = O T
LT drx 8 Fogwh  LwmEZ® oz
T o I TR 2 = = 2 £ T oo X ) = T
W =o TNz T % o T oy L 23—
Y =T w9 ) ~ % L I G i
ﬂ#_ollﬂ%ﬂ_ol NP Ny Aowmﬂ,A Emioﬂ]c,_ mn7
o ajo it &) Ho o0 = B W O o I )
u > — — - - Jio
oy g Tz N %%%R% ELIEN =Aie %mm
7o X : o - 0 - ) —_ <
=53 Zef T Rr¥chk Izpeci e
i~ o ) il
o] T - o2 L ™ gy ofo ‘z|1_ T mﬁu T - oV mp o =y %o
X ~ . NdR = _
oF . i T -~ 7% oy oo = To
I X Ko dn T o) S un T e
Jo wu @ o ™= L= o} )T A= ~ W w o W
o oo WEmE N O AL T odo g =
CXER L v oA hmE O
gFme LdE K~ WX w oG WR® W
E_ bo ~ 9 ﬁo — Lt On_ ,mﬂ ~;IOJ| ﬂ__HI < " »A‘._ —_ —
[ — ~ — o o 5 —~ o B o X JJ BT
%o 9 o < T o AT K o~ X T = o
FTW® o o~ B o WX ox X W
_ T = ! _ oor — % o o
03 ‘mo E.E mo = Y E T ~ N ) =) ) ﬂ/lw_ ) X
A FPT T T X AR LR I
FL O#E — &o o — JH OW ﬂ,DI wo - Ko . == AT ,ﬂE AT AT
N oo ®m %o T PEET®DT T ®MTIT BT

_17_



NE7le2 AeHd 2 94 g7 S5 ol 8d dedrd SHE ﬂﬂl C)
O

A % Intake Seawater, Pretreatment %! Post Treatment Process &°| &

2 AR, FESAETAE 485 v T VeRAM, 2 A ‘I‘H vl
o] F Aol &S Xﬂﬂﬂoi Sk,

(7" 1.2.1] 974 i dE 345

ACID DDEING
#2

COAGULANT T,
INTECTION
EYPOCHLCRIT SR
BISULFHITE

COAGULANT
ADDOSNG  CARTRIDG
J FILTER
FUME

LIME

BACKWASH
PUMPS

DECARBLNATO

FRODUCT
FUMP

TRAVELLING
SCREENS

1st PASS
FRODUCT

BOOSTER
PUMPS FORWARDING
PUMPS
SEAWATER INTAKE PRE TREATMENT DESALINATION POST TREATMENT

T2 st} 9] vigtEE Filter &

TR w71 NEte BE se

Fo #NNERA, Syt Ti%%
_]

_18_



(29 1.2.2] s dA o] A=

100X DILUTED
CONTROL PAl
& H,
DC POWE
SUPPLY: BLOWER AIR
{2X FANS)
TRANSFORME
THYRISTOR,
RECTIFIER
HYPO
DOSING
PUMP (s}

SEAWATER
OR
FRESH WATER + SALT
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7131, ddokell A =] ABY S ZAForA ¢ YA adRE Sistety ol e
_‘ZE A2 A el AEs] fI7t Ve R FuEte] A, Abditore] e 714
sHAl 2 ol

w, e AnUe BAr)El ket BYAET A, A7), W, A, E2

A, 87, B3, 2A B TR Hobd ax%, F FE/2A 1EHH A

AR, AR, 2R W 290)% Bl BE A%H FEEA J1Eue nE

Avhy B Hopolol FaAIF S Atk & F Qe AR S4o] glo] g
]

FUH A= g i E S8k

7= olv] /sty VedsE A3Ao® v bt

=9 Ul{l;} 2ol ek 7 ZlesiEs Fsko] ol e
71 S8k, 2 A= thE srEriiadilEdE

2 A *Podﬁ‘ra S M i e X
AP EHE AAHe® F318k Lobd EEH% e Aol Fo Ao Welelth

1% f15to] thist e ATAL BEE WYstn AN RE G H9u
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ATERE To A8
» 7] = RAE Fo] The e glE =
w AT AevteA AFE A= 484 AT
w o B SE o] &R ik ] AA B
w Cell Rbg-7] AA 31 A% ] 37}

= AR A 8 AR

= J1EAA W A AT D]
n AAE A AT e FH

i
et
=

Al ' ARV SR

B Z=A s 2] A El n AERAE ot AlAE RAVE g1
) 00Hx1 gﬂ; 7% el sy A 9 A1) A5} Data FE
e B n $A7]<e2] H A3 Manual S5
F2 QT8 obelsh e,

— Cell ¥F-&7] A2k 500 gCl2/hr (Based on 2,000 ppm)
— AaA 2" A2 500 gCl2/hr
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N 27 FUiel 7=y ¥
A 18 Tl |3

Al g2 = v A 1x MANA(1914-1918) 7]ZF 5 NaOCle A&l

3t AAES 7]&olA FHUrk o] EAL Carrell-Dakin solution® 2 &% 7] A1 Z+
stglom, FAabdsl WAle] AbA7E Bt s dAd dAE Aol A EFA
Aol AFE-E 7] A2 T

oyt HA o7 sl H%Q Electrolytic Cell Van Peursem%ol &3t A
O 74 Carrell-Dakin solution¥} &%2 &2 o]},

_H
Ay
4
o2
o
2
>
©
X,
ol

J99 = Wallace & TiernanAb7F %2 Wduoa 295t=
Al Chlorineel] &gt Abzto] o]Fojd & JeF A OHZ]_X]E 7H%’3}°4 ol skAl = A
o} o] 19399 % W UelA Chlorine Gass AHE3}HA| /\3}5% T el wet,
AEYoA A& A AFEE 4 = ElectroChlorination system= 7|W3&A =9
o}, oluf @AWk 3} % Electrochlorination system= ©]&3lo] HE=ES A3t
At %% HEER AFEehedls o3 Ao= *ﬁﬂﬂ‘”o‘/} AA 2z o]
FUAA = AT

/‘4]74] 27<}EHXJ O] L HeEEY FAYUSHEY A5 AE 3ol AFREHI W 94
M8l @Al diFs7] A#stglth. Chlorine Gase A =% 7%l A%,
5 4 AFGA|A O] A Fol @2 Aeko] mEA Hglow o]let AT A Htsol
7J3st= A Chlorine GasE tAlg A2 7]=4 dioksS 3H7] Al &ekdltt.

Mo

1950 o] o]22], A FZ=Z ElectroChlorination system©] A|Atel] Y2 A I
A, ol oFe] £YEY E A4S A% FAAY. 18y AlAE" A ZANEY
AA D Az o] Hekstar, 7H4o] Y viAlo] wAFH R XA H

1970d el o]2¢e] thA]stH ElectroChlorination systemel] o3t #Ao] Sojx 7]
Al#akeiTh. o] 22 Chlorine Gas? 9184 9 fA @] ofgF o= Qsto], o]
tjst ot 24 ElectroChlorination system©] F&H8E7] A|2H8}417] wjFolt), o] &
Qlstel A7l FAE EdshA| o] Fol A WA EA Al Y]m o] AlEE I

1990 el o]Z2] Uniform Fire Code?} A ¥ 7] A|Z&sF o o] 72 On—Site
Chlorine Generation system®] thst #43 H Qo] AAsSHA st Al7I7F =S

ct.

184} Chlorine Gas®] thete Z x4 e} W ElectroChlorination systemoA] 223
gk NaOCle] =7t Ask o]7] wel A3 41 2 HF9 odes2 A=
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AL o, vg FAEEA HAstE 7N ARl FaRAY] AR A
Az A b FAZE A7TE QI o] 2 Qlste] Whgol T AFHFH} TN
29 A4 WA FE5el Ugt Material & Energy Balance® &/l oidt A7}

olo] AnZA X3}l 2gES YdEE AFEEUE AT 0.8% Chlorines AAI7|=

L
=
Az, vt A8 E AMEESS A9 0.2% Chlorines HAA7]= Al2aHo] J)

o
— =
Bk ohueh, 247 588 FAL WA golw Hi 249
A

AA L FEe A HoAH

214171 ZHb7]e] o]28, ElectroChlorination system©¢] #Zx o0& A4S v
=), o= vlZ HEYdAEES "y F9 szt vlE Chlorined €4, A
A 9 AFE H o)t ESA wfEo]tl. o] 24 ElectroChlorination systema A}
Az EAA oz AT Al om MA Ao A wfg- FQsh AAFICZ A

A A = A

a8y AR g uete] Afole olgst A 2 JEsERAE Y o shA]
F 3o # A ElectroChlorination system #ofollA &= oA E 7|&4d A4S A}
A Feskal Qe ek ol

Al 24 =U.9] 7=l 55

HFGHE- O] A9 X ef wpgt zol7t gloy, TDS %9 W8> ¢F 30,000ppm ~

36,000ppm£i A A ow o] & Chloride 5% E— H+t 19,000ppm ©]t}. uwpzh
4] BE ElectroChlorination system< ©]g]3t vl5HES] TDS %5 7|+ =2 A7)

B3l A zhE o]

A, AAANGSE FEFEL Y= MY T VIEEAAEE vFY SevernTrent
Services Chlor—Tec, Siemens Electrocatalytic Chloropac, Wallace & Tiernan
OSEC, PEPCON Systemss©°| lom, HZoe d2dA=0] 7eMds ¢ks5sty
AAA G F 25 i Aot

o
=2
&3
ol
o
2
<

o A dF ANAARE w79 SanilecAtell & Ak A F 7k
woF 9 LNG Terminal #oF 5ol &3t g4t} 18y $ho]
32 Q¥ SanilecAt?] Sanilec System< ¥77]%<<% Mono—Polar
S Cell A12¥ 7|24, #]=2] SanilecAt= At 4009d0]44S Chlor—Alkali

N
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A okl F2 V7ES AFst] EEstal e EltechAhe] Al A=A DSA
Mono—polar A=< F2 A4 FFo =z AZEo A AAd FEsta e 3Ako]
=3

I8y 2000 el EolA A Sk=ro] 9)E3dte] ¢kEl SanilecAF2] Mono—polar
systemo] 7FAaL U™ 7P & @Rl AAE 9@ 584 wAE dU1HoE AT
Bi—Polar =5 ©]&3% Systemo] 7HEo] AFdstE7] Al#Falqlth. o] A AEE
olgtg]o}e] Denorarts: FHOE A&3stEo], A AAXNCE 7w FE5 W 4
Alsta Q= HA 71=olt}.

A, FAE dd, rExxAd, gz, ey
+ Desalination, Plat form, %3
Off—shore, At X529 3245 Projectel &7+ 4 AlHs A
= UGERE A ololA Bi—Polar System®] =Abs} sfdko] w9 AgFgh Aol
Ul Aol oy FadAlse] HEstel ol- AR A¥e AT

Mono—Polar Cell #3715 vl o2 3t 7|& ol HEd Sl Aol ojsh
=2 SHAE WETEe A9 FAHY Fokel HLE uloluA] Xetal glow,
53] sgAa g el
Monopolar Type2] # 3wt
A S gHskA xetal lo] A% S

=™ 1o

AAel FFE s g G5, oHEe] 2AE ¥ sAEe]l AANEE FEdkn
Jor, JE H$-o= HZo| Daiki Engineerings 2 GAIE0] 7]&7 el vzt
= 7hetdA AbQdstel A= Zhdstal glom, A JAlES FLFARA AR
o] s A duatgd s AR AFYS Alske debrtal gl

Al 3E 53

A FAtA A= A7 Eolgt & Qe ARk 58E 7] gH e &4
ol glom, 71ek #hE AAAN GHE Q15 FHE Al&Gato] 1 Fo glow, F71
Al 5855 9 Fol A
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HAE | FUHALE)
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ZARR} | 95 (KISTI A<lx14)

A=A | 031-888-9843, 010—-8977-6505

[ s 748 28, 24 4 84 184
g7 2x1a) tie] (010-6406-4782)

= 13k A AR FAZE U st ng PR 24 213
2AE vk, AAA S FAR W AG=S A Bt
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18 o
N

£ ox
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— e Ve 9 5slEedel 288
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SFARMIGERS AT ZHN, a4 ballast & 2 7]E} A4

s m ol Mt AASAY 25T

O 7141

j:n‘;} DSA A= (%% bipolar EFYD) o2 shyatA] kil d7]Rdl 7|&Ee] =9E F
A Zddkef] #et =7 4 SARE A3
[ 71582 538d A
- JlEwde ] 7I9E 20 TSR AAES O bipolar EFYo] of
d A% xgho] |, 9 #2102 txmFel od Holn, DBl whEhA
= AAHLE Je)7] Y8 54 719=E AdAY e JFgE FoE
2} A3l Efol 5ol Ask= & vl thAA Q) oz AA| 3 Ao] o] FolF]
an | E5EHE A7) 719ES FASFEFAE (0265, HF, 3¢ Tt oY
l A, c256b:3FeHE e vFY ARE e AV)Re v AW FA,
Ae c23f:717#131%f‘?joﬂ ot e FHolA TaHAEL AA, c25iAEe] A
a7 7] Bl ot AAYY 2 #w FX) T+ DERWENT wivd 7=
(d04—a0lm:#7]8}sta 7o) olgt =32, d04—a02:5+2 4 3},
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a2y v, g5 ol HiY 59 a8l BAAE N vIRIIA R Sl Ve ehE v
O % Aafntg A A" Fa A Veol tstol= gUNEHA oS eIt

2 B 53 @Agolrh

[3 2.3.1] =u.9] =8 53] @&

= =
No E 3 9 =#B A €494 €49 _jzﬂ Hl 1
z9=
1| Aozt EFS WS /1R | 2003, 01 | ol HHAL(F) a= | wHYE
2 zFold A4 Y EF TA A3 2001. 03 qllo] &l () sk T8 &
o] A Afobd AN FEF
3 A% 9] 2002. 09 FTH9EHE (5) St=r T8 &
5L EZEEA (L)
o] 2R Aol e R
=] (== S P
4 S (A1) 2002. 09. sTHIE " (F) S FA &
5 A71E807A) (A 8) 2003. 01. FTHEHE ) Eleh T8 &
Fa- =T BN AW
=1 T = =
=] = S P
6 A7 (2 8) 2002. 05. s THEE () Elen T2 &
7 Ao AeAe A5A2H 1997. 09. EAprRe sk S8 &
8 g A A A7) 2002. 10. H =29 (F) i TFAHE
9 AotA LAV E R WAL A (D8) 2003. 10. | stdEl A=A (F i T
Method and system for
continuously monitoring and )
10 ] 1999. 02. | Wallace & Tierana v =
controlling a process stream for
dechlorination residual
Compact electrocatalytic sewage .
11 ) - 1981. 11. Omnipure, Inc. o] =
treatment unit for maritime use
Portable water disinfection
12 2004. 05. MIOX Co. o= FAEE
system
Method for producing chlorine or Pepcon Systems,
13 . 1997. 04. L=
hypochlorite product Inc.
14 Apparatus for pro-ducmg chlorine 1997, 11. Pepcon Systems, o)
on—site Inc.
Process for sealing plates in an DUPONT
15 . 2003. 03. PCT
electrochemical cell CANADA Inc.
Process for the electrolysis of a )
. . Swiss
16 | molten charge using inconsumable | 1976. 02. L u| =
) Aluminium Ltd.
bi—polar electrodes
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No = 8 9 7 3 249 249 2 W 3
445
17 Biocides and apparatus 2006. 02. A.Y. Laboratories u] =
18 Electrical apparatus 1992. 02. Beckswift Limited u] =
Electrolytic cell and electrodes Charles T.
19 1994. 02. ul =
therefor Sweeney
. Charles T.
20 Electrolytic cell 1989. 02. v =t
Sweeney
System and method for treatment Randolfo
21 2006. 02. ul =
of ballast water Fernandez
Method of controlling microbial
22 fouling and a control system 2002. 05. Acculab Co., Ltd. o] =
therefor
23 Aok 2k 7] 8 A 2003. 08. | FFESEAFAIA | A2
Apparatus and method for
integrated hypochlorite and Edward Andrew
24 . 2005. 10. . ul =
hydrogen fuel production and Fleming
electrochemical power generation
Apparatus and method for creating
. Edward Andrew
25 a hydrogen network using water 2007. 04. . w] =
el Fleming
treatment facilities
Apparatus for producing CHLORINE
26 N Hlort 1997. 08. ENGINEERS R
ypochlorite CORP., Ltd.
o . Steven E.
27 Method for diluting hypochlorite 2007. 10. u| =
Bromberg
Electrolytic apparatus with SIEMENS WATER
28 polymeric electrode and methods 2007. 11. TECHNOLOGIES PCT
of preparation and use CORP.
Process for producing
29 ) 1984. 12. Panclor S.A. u) =
hypochlorite
30 Gt A A4k B FA 2006. 12. TFAEEY () St=r
31 ZpolA AU EF A 2006. 09. el Sty
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No 5 3 9 =5 A 494 £ 49 ;o H 1
=4
A, A -ERE 5O A5 U
32 | sl AlaEIel A e /71A s | 2001. 12. &9, 7H PCT
AAs7] Sk W 2 A
Aok AAPER BAGAE A5 _
33 K HomeeAe w9006, 09. %47 o
Agze) & HFRA
'ooﬂ_/l\_/}_ EE AL oA
g | TerERAUEE MABNE G 0 o0 %57 S
A2 RTFEAGH (1)
Means for chlorination of Jonathan S. Powell,
35 ) ] 1988. 09. ul =
swimming pools Jr.
. . VARODE, Kenneth,
36 | Continuous hypochlorite generator | 2006. 12. PCT
Roland
. . WRC PROCESSING
37 | Organic sludge dewatering process | 1980. 12. PCT
COMPANY
38 Electrode assembly 2001. 05. Andrew Hill u) =t
Electrode coating and method of
39 use in a reverse polarity 2001. 02. Vadim Zolotarsky v =t
electrolytic cell
Electrode for use in an L
40 i 2001. 05. | Atraverda Limited u) =
electrochemical treatment process
Electrochemical cell containing a L
41 o i 1992. 12. | Atraverda Limited ul =
titanium suboxide electrode
Electrochemical method for
42 producing chlorine dioxide 1989. 12. Olin Corporation o] =
solutions
Method and system for generating
43 ) 2001. 09. James W. Bess u) =
hypochlorite
Electrolytic process to produce
44 | sodium hypochlorite using sodium 2006. 12. Shekar Balagopal v =t
ion conductive ceramic membranes
Process for producing Severn Trent
45 ) 2005. 07 Water v =
hypochlorite Purification, Inc.
Disinfectant solution based on
46 sodium hypochlorite, and process 2002. 07. Mario Pinza u| =

for preparing it
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QTN ABERA AR Ao A A ATE u
2 Bl NaRe A% 164 PFS Bael AA B AdE

3} 3 o9 Fre] FHS Fa 1Y sl

SFZAHE  Intake FANA
g ojty, wElA HSH

H]
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(29 3.1.3] 1,000EF NTFFI=HES] 5 H5
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1996 4541719 8¢
2 T 43 dA 5

719 1149 ¥
SEEERFE

o >

A A A, Bx, el wF, wal, s, }, N

HEEAS ANGT. BATEe g2 oo 137 ¥FoldT, olHd ¥
oA GE, Gaole, FEEAGE (TDS) 5 GAFse 2712 498 + 9k
24, g, AW, w3k A uE, AERE 9 99EE, $aboles A7
TR, B, HEAS AUEY Arurn A4 Axe TS AP

FEuel djtal o thaEA e st 43le AA 4o AL 54e w4
st 9% (Salinity) &= 28.1 ~ 34.6 %=X 53 40 %, AE8 38 %, ETdF
= o}

34.7 /ool"iu} = FAE HEhl o S8 18 %R

1. 3L A

Ay B7ke 2+7F 0.01~0.41 mg/ 0, 0.00~0.40 mg/ 0 °] WA ZFIF R} =
Al YERSEAL, %ﬁ%ﬂ}‘4:Uﬂ€?8 7}7} 334~454 mg/ 0, 1.061~1.469 mg/( =A] X%

# 3.1.1]1 A4 vt At e s (FiFA 7] 1996. 8. 8 ~ 8. 16)
BAYE | W | QF =¥ k3 | 23| £3 e
FEAL mg/ £ 6.0 7.7 7.9 8.1 7.4 7.3 7.7
T C 26.3 26.4 26.3 28.1 27.4 27.0 28.1
pH - 8.1 8.0 7.8 8.1 7.8 7.9 7.9
d= % 28.6 31.3 32.2 32.6 31.4 32.2 33.1
o rol e mg/ 0 | 15,890 | 17,340 | 17,840 | 18,000 | 17,390 | 17,830 | 18,330
e NTU 4.88 1.17 1.51 1.83 1.36 2.25 0.98
Calcium mg/ ¢ 334 364 375 378 365 374 385
Magnesium | mg/ £ 1,081 1,179 1,213 1,224 1,183 1,212 1,246
Silica mg/ 0 0.59 0.86 0.61 0.42 0.22 0.19 0.31
Barium mg/ £ 0.04 0.02 0.01 0.01 0.01 0.03 0.02
Iron mg/ £ 0.41 0.12 0.13 0.10 0.11 0.21 0.17
Manganese | mg/ ¢ 0.22 0.03 0.03 0.02 0.03 0.02 0.02
Strontium | mg/ ¢ 5.8 7.0 7.7 7.4 7.2 7.6 7.1
Boron mg/ ¢ 3.5 4.0 4.3 4.2 4.1 4.3 3.9
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[ 3.1.2] 7FSz g uel ooty ed 9

%
-
o,
M

(ANFA1710 1996, 11. 5 ~ 11. 9)

pNge [ wd | 9n | sx | 23 | 9w | ww | 23 [ 3% | 3=
R mg/ { 6.8 7.9 8.1 8.0 7.8 7.9 8.0 8.1
T C 15.7 16.1 15.8 17.2 20.0 16.2 15.9 13.8
pH - 7.7 8.1 8.2 8.1 7.6 7.9 7.7 8.2
A= %o 28.1 31.6 32.3 31.9 32.5 32.9 33.1 32.8
Arol2 mg/ ¢ 15,600 | 17,506 | 17,890 17,670 | 18,000 | 18,220 | 18,350 | 18,170
g NTU 7.69 1.69 5.15 1.81 1.42 2.81 1.67 1.26
Calcium mg/ £ 328 368 376 371 378 383 385 382

Magnesium | mg/ ¢ 1,061 1,190 1,217 1,202 1,224 1,239 1,248 1,236

Silica mg/ ¢ 0.70 0.78 0.50 0.40 0.10 0.13 0.18 0.53
Barium mg/ ¢ 0.03 0.02 0.01 0.02 0.02 0.01 0.01 0.02
Iron mg/ £ 0.20 0.01 0.26 0.03 0.06 0.29 0.05 0.02
Manganese | mg/ ¢ 0.39 0.02 0.07 0.02 0.06 0.06 0.02 0.01
Strontium mg/ £ 5.9 6.4 6.6 6.4 6.6 6.7 6.5 6.5
Boron mg/ { 3.1 3.6 3.7 3.8 3.8 3.8 3.7 3.8

% 3.1.3] 54 fever AtaAlg Y siaeAdE AFAI7] 1997 5.8 ~ 5.0 11)

HA T 9 S| 53 g Rl Z13 x3 e TE
& mg/ ¢ 8.1 8.9 7.3 10.7 9.8 11.2 10.5 7.6
F= C 14.8 14.9 18.8 16.1 15.9 14.8 13.4 11.8
pH - 6.5 7.8 7.8 8.0 8.2 7.9 7.8 8.0
=R %o 33.6 32.8 32.8 33.2 33.8 34.6 33.5 33.2
Arold mg/ £ 19,800 | 21,000 | 18,300 | 18,750 | 19,500 | 20,700 | 21,600 15,900
g NTU 32.5 10.82 13.00 1.52 7.41 0.19 0.54 1.47
Calcium mg/ € 416 441 384 394 410 435 454 334
Magnesium | mg/ ¢ 1,346 1,428 1,244 1,275 1,326 1,408 1,469 1,081
Silica mg/ { 0.03 0.75 6.21 0.27 0.29 0.18 0.14 0.38
Barium mg/ ¢ 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.02
Iron mg/ £ 0.05 0.07 0.03 0.19 0.06 0.03 0.06 0.07
Manganese | mg/ { 0.02 0.06 0.02 0.02 0.00 0.05 0.01 0.02
Strontium mg/ £ 5.3 5.9 5.5 5.4 5.7 5.8 5.5 5.5
Boron mg/ ¢ 3.7 4.1 3.9 3.7 3.7 3.8 3.7 3.7
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[ 3.1.4] A4 vt Acksald e s (A7) 1997, 1. 29 ~ 2. 2)

A 9] A 53 5 w3l 218 x3 e TE
SENL mg/ ¢ 6.8 8.4 7.8 9.1 7.3 9.6 10.1 8.2
I T 0.1 5.4 0.9 5.8 5.5 10.6 6.9 8.5
pH - 7.3 7.6 7.5 7.8 7.3 7.9 7.7 7.8
d= % 30.7 32.0 33.1 32.8 33.1 34.6 34.1 33.1
o 2o] & mg/ ¢ | 17,000 | 17,720 | 18,650 | 18,170 | 18,110 | 19,160 | 18,890 | 18,690
g NTU | 31.13 0.88 0.78 1.77 1.44 1.16 0.04 2.26
Calcium mg/ 0 357 372 385 382 385 403 397 385

Magnesium | mg/ £ 1,157 1,206 1,247 1,236 1,247 1,304 1,285 1,247

Silica mg/ { 0.87 0.44 0.17 0.03 0.38 0.49 0.48 0.71
Barium mg/ { 0.02 0.03 0.02 0.01 0.02 0.02 0.03 0.01
Iron mg/ { 0.18 0.03 0.03 0.06 0.02 0.03 0.04 0.02
Manganese | mg/ ¢ 0.40 0.03 0.05 0.04 0.01 0.03 0.05 0.01
Strontium mg/ { 5.7 6.4 5.9 5.7 6.5 6.7 6.1 6.6
Boron mg/ ¢ 3.4 2.9 3.2 3.1 3.0 3.5 3.2 3.3

A ArE AR ASse] A5z A}
ol ogdolut AAe WA 7he

sHA 871 flaliA AE ey siqtel 5 FHe TxEs AAse] Ageta Sk

F oo R AR SFRsa AddAE gre g5 egos
k) o o

2 e Ak

BH 5T 5 9a, BHE H9E $42 3ud 5 gl wy
2 ustel A5 @k aed ASEAS A F Gl BANE, FF AT
22 ARl A% A42 ASANE A 53] AsRAS Adete] AT AHE
¢ ASol AREEd Fu g A Qo] FodH. Ave w7t 9
G AR OR e Aol A8 A 24 A Fost Best

webd e A AL ARstel AL AT A4S, A
Aok 22 AT 249 APYH ANEA G FUT Aotk wa TGS
5% 1,000 mg/ L F 0.6 ~ 0.8 kgf/ert F &= HASH7] Wit F9 F=7F F2 wl
TR QUEGAA Sdo] sbdteh B AN AAel QolA A5 A5
A4 Ardtel AT B9 AL Adetel AT A FwEe vlwstg

SFu3e AUt A5E A4S B A5E
c@onve weE 5 Ui, £ o
Ag Fud & Qekegie] fes,
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E 3.15] alruas g Axuel e gad

2] A AR Aang (Aasl5)
= o] d= < 5o An
- FEE 5% TR % — kA FAERI} AHsEE
— O A A A3 A | Al o] zheka) A 2
— ArE o] o3 ©E) 7] %o S-gu)7p 27
FAF =} Yo — FATFE A A%
— ZFe] zol2 Al W FH]
Al T -
dele] olele 9o ° 7 - 27] 459 4ur} Fur
. oy gojHow %e At Just
o - AFA A FREC] BIHA L S
AXe]e] we edugo] Z79 moore et A
$Ho] o]F%
2= 0] S
=1

ol 9] ¥i= B Testd: fste] FA7] Ao A= Q= A gx 2 e
SIZHER FHFHL FYHE sl 995 AF AFASte] F4% 574 Data o|tt
[3£ 3.1.6] 1,000E% U3 sTETIZHE HF 9729 54 Data
o 2 TDS Conductivity Salinity Turbidity
3] 2} ) pH
(0) (ppm) (mS/m) (%) (NTU)
1 23.4 35,600 7.75 49.7 32.5 1.96
2 23.4 35,500 7.76 49.7 32.5 2.04
3 23.4 34,900 7.76 49.7 32.5 2.38
4 23.5 35,000 7.76 49.7 32.5 2.45
5 23.4 35,400 7.76 49.7 32.5 2.12
6 23.4 35,500 7.76 49.7 32.5 2.23
7 23.4 35,300 7.76 49.7 32.5 1.62
8 23.4 35,300 7.76 49.8 32.5 1.69
9 23.4 35,700 7.76 49.8 32.5 1.95
10 23.4 35,500 7.80 49.8 32.6 1.87
11 23.4 35,600 777 49.8 32.5 2.01
12 23.4 35,300 777 49.8 32.5 2.12
13 23.4 35,600 777 49.9 32.5 1.40
14 23.4 35,800 777 49.9 32.6 1.47
15 23.4 35,100 777 49.9 32.5 1.71
16 23.4 35,300 777 49.9 32.5 1.71
17 23.4 35,100 7.80 50.0 32.6 2.38
18 23.4 35,200 7.79 50.0 32.6 2.64
19 23.4 35,400 7.79 50.0 32.6 3.36
20 23.4 35,500 7.80 50.0 32.6 3.48
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ot o] = AFEFIFZHEALTS] A A AE oA #2438 1,000
FRrdZUE A5 A5 AR dolg ofth.
[3% 3.1.7] =2%4 dol¥ (1,0008F ds9FaZAE 5 &,
[BRSESHEUEAIE] LRSS TRN
HA ZHatA
S : 20110922
ozl 201142 098 229 oI RF L2 AEI|eAR
M= - (=27 - 98 228) olg|x 49 : 2 = A
=4 21
s2xEs SqmH U gy 23 = Hl3
Na® IC (Cation) 11,372 mg/L
2|2 K IC (Cation) 435 mg/L
(4) Mg?* IC (Cation) 1,399 ma/L
ca®™ IC (Cation) 465 mg/L
B ICP/MS 5.16 ma/L
Al ICP/MS 225 ma/L
Si ICP/MS 0.256 ma/L
Cr ICP/MS =22s ma/L
Mn ICP/MS =S ma/L
Fe ICP/MS BHE ma/L
=== - - /
13) Ni ICP/MS 22E ma/L
Cu ICP/MS =225 ma/L
Zn ICP/MS =22s ma/L
As ICP/MS 0.002 ma/L
Sr ICP/MS 7.56 ma/L
Cd ICP/MS BHE ma/L
Ba ICP/MS 0.007 ma/L
l:”({;:HI]E bhlor:phy” spectroup:i_o\?c?—meter ==s ug/L
S e} esttsiZte e UL EL 2 o =
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[19 3.2.2] =9 52 &

oxide layer 2

Ti substrate

— > Sub-

— > Catalytic oxide layers

—»  Sub- oxide layer 1

—

P o, 3k ofefjel o] EDX 4

e o

1 <]

9]

(29 3.2.3]

1 Elactron Image 1
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1.4

Ti

b

cledanigenesis'\genmaps.spe 1 -l-l]ttllal‘:! 101442

=3 I

2.00 4.00

1
600

T 1 1]
800 1000 12.00
Energy - keV

T L] T
14.00 16.00 18.00

2'1

A9t e EDX XA g dle A2 TiEAl Ru—Ir (Ru > Ir)o] F¥ 5o
o Ao
Elemenit Wi%
R 3513 0o 11
s 03.25 00,49
Rl 1598 04.58
iR 42 64 25 81
LV aurix Colnechion SAE
o] mgom Fu L AN AkHn AEHTL G G 2YL B 2
H| 3 Data ©|t}.
[3£ 3.2.1] =rd.9] A9 54 ¥
Techwin Asahi Eltech Eikos
Condition Used (500 hr) New Used New
Element| Wt% |Element| Wt% |Element| Wt% |Element| Wt%
Ru 35.38 Ir 48.16 Ru 22.29
EPMA
Ti 29.57 Sn 45.58 Ti 57.85
Ir 31.81 Ti 3.10 Fe 11.71
Surface
resistivity (2c¢ 7 3 37 2
m)
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A58 A2e AHEE) AalAE wHEel fXHolof s AT H¥e

joﬂ
7y obg el 1o YERY vk =9 1 AEL 4.0Wt% NaCl £H4% 9]
0.05A/cm”e] AFE A 24 3 oM 9 HAE Avjoln),

Method 3 Electrode Method
M= QE EJI Working Electrode Target Electrode
(Cyclic Voltametry) Counter Electrode Ti

Counter Reference Electrode SHE*

Working Raeference Electrolyte 3wt % MNaCl

v Range 0~14V

Equipment Fotentiostat
Liguid Electrolyte Temperature 250C

Half Cell Electrode Dimension Tem*1em

= Standard Hydrogen Electrode

]

(a] [&]
[ -
—r—Tr

i
=

e
=

&
]

5
:
5
:
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1

12 o b

W Aeg AFe

AHE7) A o] A Hofof
Ao} obee] e thet Yt 4S9 5E AP

s A3 #9e Bt

25C2 0.5M H2S04 &

9 A=e WR/FE Ax accelerated life—time ZZ}o|t},

[1% 3.2.5] A=2] A&

SERS-R-b]

- T O

(Accelerated Life)

MNegative

Liquid Elect

Positive

e

yte

Single Cell

)

=

7}

Method

2 Electrode Method

Positive Electrode

Target Electrode

Megative Electrode Ti
Electrolyte 05 MH2504
Current 10x ~
Voltage Max. 5~10WV
Equipment D/C Power Supply
Temperature 2500
Electrode Dimension 1em™ 1 cm

B Fu + &iF 3a

Y
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o
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Current, A

e, sww7te] A3

% %% H7h

® Accelerated Life TEST (7}

o

™
A

file)

~
ﬁo

ofiy

<N

5 A/ecm2
25T, 0.5 M HsS0,4

EE R
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=R4&MEHE= 20 == AFE= 30
= 1
= 5
E =
Ed
§ £ ; =
2z w2z £ sz st : e - p
Teme 1] Tounenass ik
OGH2A == 10 GH2A ™= 20
=
E 2 15
e -
- 5 1w
- = & L 5 = e - s
aa 10 3aa L 50 [ ] Timefhe)
Tierree: (bt
0.6
< 04
o
c
]
= 0.2
]
(@)
0 =
-0.2
0 02 0 06 08 1 2 14
Voltage, V
AT 20 IMEZC W30| 58 BEI28 3R, AMES0| +A0HE
CE2 YA O =2 8R4UE IR £+ US 20| 240,05V &S

_46_




(19 3.2.6] A=9 % HAECIEAE) 44

v},
A AT FAHFY] AFEAES HAE 3o, FAkdATo] e d=of n]3te]
ARasol 948 A0 Uehdr
(% 3.2.2] FAASH a9 Ao AREE B}
of 8| M=
TEST1 TEST 2
No. | HF Yy sk HEEE HE Yy sk HEzE
A v mg/L o8 MEAN* A v mg/L =8 MEAN*

1 0.6 3.5 53.18 0.80 0.6 4 56.72 0.86

2 0.6 3.4 4437 0.67 0.6 4 61.32 0.93

3 0.6 3.5 60.27 0.91 0.89 0.6 4 53.53 0.81 0.85

4 0.6 3.6 59.56 0.90 0.6 3.9 55.27 0.83

5 0.6 3.5 57.75 0.87 0.6 3.9 57.78 0.87

TEST1
No. | HE Y sk HERE 28
A v mg/L o8 MEAN* A v mg/L =8 MEAN*

1 0.6 3.6 37.22 0.56 0.6 3.7 58.85 0.89

2 0.6 3.5 58.49 0.88 0.6 3.5 59.56 0.90

3 0.6 3.6 59.56 0.90 0.90 0.6 3.4 57.78 0.87 0.91

4 0.6 3.6 60.27 0.91 0.6 3.5 59.56 0.90

5 0.6 3.6 58.85 0.89 0.6 3.5 61.32 0.93

*Testl2: 22 FE0| H CHE2 42

I - S T

HEas 0.87 0.905
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g o],

2. Pilot Test

= A oA JEEtal AL s

Ao A A AE AHAS 95

=

gelgl A AES 2010d 10€9

FHE At ow, g8l AJARe] FQ
® & = 100 gCl2/hr

® Chlorine ¥l %
® Pilot System® F2 A}k

[3% 3.2.3] #dH

2E Air Hol, FAbA9]
T Zlo® UE W
A Pilot TestE Al 3} T}

N W S

ofel uwhz}

H71=E 93k Pilot Test=

FUdelA 7] AAtD A
ARy ol sl ek,

: 1,600 ppm ~ 2,000 ppm

ARl Fo A

o] 3l 2xd =l Hlsto]

o o FAF] ASA gl

b gl

W ALY

MAIN POWER 220VAC, 3phase, 60 Hz
4 B A
ESEAVEE I 0 bar ~ 4 bar
e & 50 Liter/hour
78 Ui Size 1/2" uPvVC
Drain HH 2t HISH=, NaOCI, HCI (1)

H2 Gas HH& HHZt

HH 2 Size (3")

ZHx| Size L=2100mm W = 1600mm H = 1700mm
A 2A 1{ton)

ACID 332 ¢ =300, H=300mm, 20(Liter) FRP
o2 & =700, H=1400mm, 500{Liter}, FRP
NaOClI @2 ¢ =700, H=1400mm, 500(Liter), FRP
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® Pilot System

o A% 9 Ax4: 2010d 10¥
o A ¥4 % P&ID =W

[ 3.2.8] 2% A3l A 2" 34

/—[ ELECTROCHLORINATION
e = :;M oc 1 111111111 DILUTED Hs

BLUWER

i
I
1
[
[ Rp—

HYPO DOSING
TAMK

§

SEAWATER
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NG
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[\
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[\)
3

[N]
o]

[N}
[{=}

W
(=]

AFTDSTE | 945 2% | AY | AF | SHAN

ppm [0 v A Time

55 34,500 21.0 16.0 | 29.7 7:00
55 34,500 21.0 16.0 | 29.7 9:00
95 34,500 21.0 160 | 29.7 11:00
55 34,500 21.0 160 | 29.7 13:00
55 34,500 21.0 16.0 | 29.7 15:00
55760 34,500 21.0 16,0 | 29.7 17:00
55760 34,500 21.0 16,0 | 29.7 19:00
55760 34,500 21.0 16,0 | 29.7 21:00
95760 34,500 21.0 161 | 29.7 23:00
955760 34,500 21.0 161 | 298 1:00
55760 34,500 21.0 16.1 | 298 3:00
5576 34,500 21.0 16.1 | 297 5:00
95760 34,500 21.0 16,1 | 298 7:00
34,500 21.0 16.1 | 29.7 9:00

34,500 20.5 161 | 29.7 11:00

34,500 20.5 16.1 | 29.7 13:00

34,500 20.5 16.1 | 298 15:00

34,500 21.0 16.1 | 29.8 17:00

34,500 21.0 16.1 | 29.8 19:00

34,500 21.0 16.1 | 29.8 21:00

34,500 21.0 16.1 | 29.8 23:00

34,500 21.0 16,1 | 298 1:00

34,500 21.0 161 | 297 3:00

34,500 21.0 162 | 29.7 5:00

34,500 21.0 162 | 29.7 7:00

34,500 21.0 162 | 29.7 9:00

34,500 21.0 162 | 297 11:00

34,500 21.0 162 | 297 13:00

34,500 21.0 162 | 29.7 15:00

34,500 21.0 162 | 297 17:00
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M

Sl wW N

© |00 | N || O

Fex | A9 | A% | FANT | AdFE
PECE
T A% A Time mg/L
210 158 | 29.8 7:00 1,860 &
210 158 | 29.8 9:00 1,810 =
210 158 | 29.8 11:00 1,970 =
21.0 158 | 29.8 13:00 1,810 =
21.0 158 | 29.8 15:00 1,830 =
21.0 158 | 29.8 17:00 1,800 =
21.0 158 | 29.8 19:00 1,940 &
210 158 | 29.8 21:00 1,910 =
210 159 | 29.8 23:00 1,940 =
21.0 158 | 29.8 1:00 1,930 &
55760 21.0 158 | 29.8 3:00 1,890 &
55760 21.0 158 | 29.7 5:00 1,890 =)
55760 21.0 158 | 29.7 7:00 1,950 =)
55760 21.0 158 | 29.7 9:00 2,010 =3
55760 205 16.0 | 29.7 11:00 1,970 =)
55760 205 161 | 29.7 13:00 1,940 =
55760 205 161 | 29.7 15:00 1,980 =
55760 205 160 | 29.7 17:00 1,990 =
55760 205 158 | 29.7 19:00 1,920 &
55760 205 158 | 29.7 21:00 1910 &
55760 205 158 | 29.7 23:00 1,890 &
55760 205 16.0 | 29.8 1:00 1,880 =
55760 205 161 | 29.7 3:00 1,890 =
55760 21.0 16.0 | 29.7 5:00 1,900 =
55760 21.0 162 | 29.7 7:00 2,010 &
55760 210 163 | 29.7 9:00 1,950 &
55760 21.0 163 | 29.7 11:00 2,000 a
55 210 16.3 | 29.8 13:00 1,990 =
21.0 162 | 29.7 15:00 1,950 =
21.0 163 | 29.7 17:00 1,970 =
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¢ Test Data A¥fA HZo] AFE ¢k Pilot Test SystemolA =AFA =3}
AT el Aol A Testd st & Ay 459 Aso] dfleA
=l Hlgte] F5 2 Tt des YERd L ok ol2A ¥F 3 FUEH A 35
Aal] Aol AP =9] Y A 8e A5 HESoF & ot it

¢

& FRANGA N S FoF ANF AAeL om £ sfetarg]
MAE Fo@ 71429 st olth QAR AF AshA HE LR, AR
= = 2 wzAA 72 g8 AFA FaTks Az R

A 8] wkge WMotk o] AT oA uF
AAAYAT FEzA 7N weks S Folgith 1
FEe opd zuwol vk gy 447

o noke deAdEAs 0 ARG Gue N BE 240

DTS ES DR ERER
A A ﬂoﬁ*ﬁﬂl A W HgEHo] o] 5 y g

]
K
g (m J
2
2
i)
lls
>,
> r
o
o

o} ZAsc o e s
& AANARE WEA G A Geh A oA, T LI @2
BAS 54, Tip, AFO 02, AR, A A%, 49 el FF L ATl W

mrebA dainber1E AAsta sk Mgl I v SddoR s ofd
FEIS] Models ol gk st dbgo] o] gl 54 44 Fzo] o] A
ol AHARl 71249 B Pilot Teste= Tall 7H7re] Ao weh A= A4,
o BAA, A= 44, A5 A7), A 9 AR, S AE, &5, scum @
AA, 28X &5, 2eA 2 ALE, WS AT 53 &2 Factor=o] el w3-7] 27
of 25 kg so] w5 olFolof FE| Al A AnES 7FHE ¢ AT

2 HAE Foke] oled wASE sidsty]l fjskel dsf ke FH A, A=
FH AT F= Ak rle VA =2y AAE A% gl Hgk et
ko] o] o] Atk
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(3) sli=dalints-71 7He

FUH A9 d|FHINES 7= Bi—Polar A=& 7|22 sto] JfEEQch E Jk-g7]
A A 2T AASte] 2 HAA AFEE Hlste] s A V)
A AEg v A FHAek ofgle a3 B A oA sieket f-yE|ae] dafnke7]
E5o)t)

i

gx of

{0 |

[3.2.14] Bi—Polar &2 7)dye-7)
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AsHt-3-71:= Bi—Polar @2l d=o] #§xo] Xty FUH A = Plate
ASe ASFoA /1% AEge 1 stk ofdle 19e ¥ 3
o] 714tg Bi—Polar type? Aauks7] /M@ % o]t}
(719 3.2.15] Bi—Polard daiwt-s-719 /9=
"M} Fe 7]EAQ JEEE vEe o ® Bi—Polar 3 Aawks7|7F A
°]% WO Bi-Polar AaWH7]7t AHol Alste 9 A4HA7L
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NeA A o g BEe A AAEY Aol oA Hr, oled A
A AR ey Het LAEE D AL v g 52 AR
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=, Al AT ] AAA A aEstelol & Fo JIAES vtE Aafnker] el
Hol vk Aa Cell w¥RE7I9] AAMWY W HeEjel wEp A
Electrochlorination system % plantel] 21 J3F& w|X]7] wFo|t}, o]
2 AA 59 4 APEE BHF31 9 Know—Howell whel A A E a1 #) 2HE o]
ERC =3

.

o
off M o

off el M= df

A Cell w719 AAAA W Bae] st FUHZLL FAH
A4S 7HA 9

w4>

7)) HFEREALEQl H2 Gase AAS g

kg Fof WHAlsk= H2 Gas bubbleE2 %= (Anode) ¥ 2= (Cathode) Alo]E =
2= dAe0eE) o a5, &3k ks 55 Aslsta, A5 FHE dEAH o
24 SHaES %*OEE%E}. wab A FAtolol A @A EE= H2 Gas bubbles 7V

ey al
de ADw, A4 s MAULES we) AAHe AAHES e,

Calculation Variables

Vioom = Foom total volume in feet

= room length in feet

-
i
]
3
]

|

Woom = room width in feet

Hppom =room height in feet

Fu> = mass flow rate of hydrogen produced in pounds per day

F.ir = mass flow rate of outside air into the room in pounds per day
My, = molar flow rate of hydrogen in Ib-mol/day

M, = molar flow rate of air in Ib-mol/day

Q. = air volumetric flow rate in ft3/min

Taursto = standard temperature of air in degrees Fahrenheit (60°F)
Tairr = temperature of air in degrees Rankine

2 absolute

P = pressure in Ib/in
MW,;» = molecular weight of air in Ib/lb-mol

SF = safety factor

TO = room turnover rate based on room volumetric air space

RTR = room turnover rate in air changes per hour
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Hydrogen Production Calculations

Frp(b 1, /day) = (0.03 1b I/ Ib CL) x (Ib Cly/day)

Air Requirement Calculations

M,ir(Ib-mol air/day) =M, (Ib-mol H,/day) x (1 Ib-mol air/0.01 Ib-mol H,) x SF
M_;.(Ib-mol air/min} = M_;.(Ib-mol air/day) x (1 day/24h} x (Lh/60min)
25% of LEL of Hydrogen = 1% = (1 part air / 0.01 part H,)

SF = 4 (recommended value)

Qutside Ventilation Air Induction Rate

Tairr = Tarsto + 460°F = 60°F + 460°F = 520°F
Pyir = Pam = 14.7 psia
M,ir(Ib-mol air/min) x Tair x (10.73f* x psia/lb-mol x 'R)
Pic(psia)

Q.- (ft3air/min)

Room Volume Calculation

Vroom(fts) = Lroom(ft) X Wroom(ft) X Hroom(ft)

Room turnover Rate Calculation

RTR (TO/h) = Q. ((t3air/min) x [TO/V,.,((t3air)] x 60min/h
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(1}) DC Amps < DC Volts® #Z Balance

Faraday H# el w2, dantgoz A= A ES 2 AF Ampse ol
A md s, webd 2o EE H 9 Amps DC9 Volts DCO A A3 v]&o] wj$-
A

Aash a#seler e o G WE7) Celld % 9 AR/ 8%,
Bus bar® ¥/ 5& AR A4 24 AAzA AAHA A 2 3T
& v A

ORI

G} Fgke A pAo] FoMdSE 2028 DC Volts WolA 1 oJyA &
&& FusA A delu AS040] FoldS4E H2 GasZ dke] Ao Wk
A% wWdol Zad3, AEA i) 488 550 AfBons A7 EaAw
& B&S d4sl AsAe, B8 A59 $EE dEAPoRA A, fANE
& FUA7lE delel "

(2D Terminal

AS|A|2~¥10] Terminal T8 HASH TS AT AgEojof sttt 7} Cello
AZA ¥ = Terminal> & AAZOE 2 HE AFoxE AAH7] wiolth. 53],
Terminal®] AAF oA kg 5O F Electric Leakage (¢73) 2 FA1¢ F+4
7} wbgste]l A AEle]l F&3 ebgAe] 2 AdFS nH 07 Terminal?] AAR9 9
Terminal & #Zslsto] AA WL A ztE ojof Fhty,

(mp A E<Q NaOCl(Sodium Hypochlorite) 2] &%

2,000ppm ©]4+2e] NaOCl(Sodium Hypochlorite) S At A} 8= A$ols= B
O o @2 d7] oyAI7t AQFHY, &S HojmglA gow AHAAAQ o] of

[Bh=3
T3tk 2,000ppm 013}94 NaOCl<& "g’\PO}ﬂX} 3= A S+
7

FF A A 9l 85 *Co—o] H]Efﬂxqoi ASSHA Ho] AAA 2 IS v A A ¥
t}. =, 1,000ppm2 NaOClE AAst= A $-ol= A
Bl A A Al AlA"Hlo] HA = Zoltl. (Piping, Hypo Tank, Dosing Pumps,

Dosing Lines, etc.)

Wt FE9 A Max. 2,000ppme §EE 33 NaOClS A7) 9)8ke] 2
71oldA] (Watt) S Chlorine® WA 7= oA U EAFxE= 84S 7H

A3 # Zolt},
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A7V ALEA, 71E

Lord list

Laoad list
Electro-chlorination System
Designed by : Unitech CO., LTD
LOAD LIST
DATE : 2011.01.07(rev_1)

NO. Description Qty Estimated power [kW)] CAPA @ Rl : m3/shr
1 Electrolyser 1 3.7 0.5kg Cl2/h , 12kg Cl2/day
2 MOV 1 0.3 =
3 Touch screen 1 0.2 =
<4 Acid Pump 1 2.2 1.5 m3/hr
5 Hypo Dosing Pump 1 2.0 0.25 m3/hr
(=3 Hydrogen Degas Blower 1 0.5 0.4 Nm3/min
7 Sea water feed pump( 2{&) 3 L1(H| 2y -

a
9
Sub Total B{7) 8.9(9.9)
1. =88&=1
2. SEN=[89 (kW) ]
3. SR =[F=ERSH(AHETR1.732)]71.25=13.52(A)
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AL A

No. ITEM NO. Ty Catalog No. MFG. Dascription

1 | mcca 1191 1 [=o s |3n se BDAW IBOVAC Main Powar (Gro. fault Clreulty

z | mcce -11az2 1 EZC £ Ban BPAW BBOVAC IGBT Power

a | cr-13gn 1 COON/ZABIS / BA PLC Main Power

4 | cP-13az 1 CHON/Z4336 / BA Sohneider Touch Scroen Powor

-] CP -1303 1 CHON/24336 / 8A Schnelder FPLC DI,DO Card DC 24V Power
_6 | P -1401 1 CHON/24338 / 8A Schnaider MOV Valve Power

T CP 1402 1 CHOMN/Z4335 / 6A Schnalder FROVAC Panel Intermal Alr Cooling Fan Power

a8 CP -1403 1 CHOMN/24335 / 6A Schnaider F2OVAC Panel Fluorescent Lamp Power

0 | crP-1acae 1 CHEON/24335 / 8A Behnaider 2ZOVAC Panel Consent Pawer

10| Mcce -12a1 1 GVZME 05/0.83—1A Behnaider Seawater Fesd Pump (PU-101 0.22KW) Molded-Cane Clreul-Branker

11| mcca -12az 1 GVZME 05/0.83—1A NaOC! Fesd Pump (PU-102A 0.22KW) Molded-Case Circult-Breaker
_12| mcca -12a3 1 GVZME 05/0.83—1A Schneider NaOC! Fesd Pump (PU-1028 0.22KW) Molded-Case Cirouit-Breaker
13| MoCB 1204 1 GV2ZME 07/1.6-2.8A Schnelder Exhaust Fan (BL-101A 0.5KW) Molded-Case Clroult-Braaker
_1a] mcco -12as 1 GVIME 07/1.6~2.8A Schnaldor Exhaust Fan (BL-1018 0.5Kv) Molded-Cass Clroult-Broaker

18| PLG -13G1 1 >GT LS Program Logic Controller

16| MC -12Q1 1 LCIDOS8 /11A Feed Pump (PU-101 0.221W) El s
_17| MC -1za2 1 LC1D08 f11A NaOC] Foad Pump (PL-102A 0.22KW) EL <

18| MC -1203 1 LCIDOS /[11A Schnaider HNaOC| Fead Pump (PU-1028 0.22W) Ek

19| MC 1204 1 LC1D08 f11A Fan (BL-101A 0.5KW) El

20| MC 12085 1 LC1D08 f11A Fan (BL-1018 0.6KW) El

21| THR -12Q1 1 LR3DOTE /0.6—1A Schneider Seawater Fesd Pump (PU-101 0.22KW) Overdoad Relay

22| THR -12a2 1 LR3DOTE /0.8~1A Sehneider NaOC| Fesd Pump (PU-102A 0.22KW) MCCB On Relay

23| THR -12Q3 1 LR3DO7E /0.6~1A Sehineicler NaOC! Fesd Pump (PU-1028 0.22KW) Overlosd Reley

24| THR -12Q4 1 LRID0SE /1.6A~2.6A i Fan (BL-101A 0.5KW) Overioad Relay

25| THR -12Q85 1 LR3IDOBS /1.6A—~2 6A naider Fan {(BL-1018 0.5KW) Overload Reloy

26| FUSE -11F1/11F2 2z | kF-3zisza Kacon Signal Input Fuse

27| TS -1ac4 1 KTC-50 Kagon 220vAC Panel Intarmal Alr Cooling Fan Control

28| cs-1401 1 22OVAC WINNERS 22OVAC Typea)
28| NF 1301 1| WYF-S08T1-A (AD) Woonyoung 220VAC Plo Power Nolse Filter

30| P8 1301 1 CP SNT 70W 24V3A Waldmiller 2AVDC Signal Input Power
_31| oooo 1 Andb /DT 2aV Koino MOV-101 Open Output Relay

32| poo1 1 Andb [DC 24 Kolno MOWV-101 Close Output Reley

33| cro1 1 Al IAC 220V Koina MOV-101 Opan Limit Reloy

M| cro2 1 Andb IAC 220V Kaoina MOV-101 Close Limit Relay

38| CT-11T1/11T2 3 A RO HAM YOUNG Currant Tranafonmars

36| Relay Board RIZC-NSSA-C BAMWON ACT | PLC Digital Output Relay Board

ar| o 1 TGT-1HA0S BAMWON ACT FLC Digital input Card

A8 | con-1 10 HH-B020(10F) Kolno Cantact COM Torminal Block

30| com-z 10| KH-60z0(10M) Koino Contact COM Terminal Biock

40| com-3 10 | KH-BOZO(EF) Koino Contmct COM Terminal Biook

41| TE -x1 1 KH-G020(4F) Koino Seawater Feed Pump (PU-101 0.22KW) Terminal Block

4z| TH -x2 4 KH-B8020(4F) Koino MNaOC| Food Pump (FPU-102A 0.22KW) Terminal Block

43| Ta -x3 1 KH-GO20(4F) Koino NaOC! Feed Pump (PU-1020 0.22KW) Terminal Block

44| TE x4 1 KH-B020(4P) Kaine Exhaust Fan (BL-101A 0.6KW) Tarminal Block

45| TH x5 1 KH-B020(4F) Kolno Fan (BL-1018 0.5KW) Terminal Block

48| TA -xa 1 HH-BO20(5F) Kolno Main Powar Terminal Block

a7 | TE -x7 1 KH-60150(45) Koino IGET Terminal Block

48| MC-11a1 1 LC1D115M7 Sehneider ECc-101 =

ag | MC-11a2 1 LC1D115M7 Schneider EC-102 Electromagnestic Contactor

50| TE -x8 1 H-BO20(10F) Kolno MOV Terminal Block

51| com-a 10 | mH-s0z0(8P) Koino Contect COM Terminal Blook.
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[W 15T | Supplicr: Valve Contral Ltd. [ ©rder No 11031801
TECH |_|3cu: [~er: 1.0
Your ref.: by E-mail | Date: 0F. 1820311,
PURCHASE ORDER
[ UNITECH coO., LTD. Valve o Leed.
#A0D, Korea Asrospace Universit 9 Brookside Industrial Estate, Soawtry,
Business Incubation Center, 200-1, Hwajeon-Dong Huntingdon, Cambridgeshire, PE2S SSB

Doogyang-Gu, Goyang-City, Kyeonagi- Do, (WS
South Kaorea(4l2-791)

[¥] Office. S-Korea
ery date : April. 10, 2011
i Wl el Ltk
Prices : Firm and Fixed
Certificates and documentation in: English
Packing : Suitable for Air Freight
Payment Terms: By T/T
Initial Payment : 1O00%

Inveicing : SEE ATTACHED ., INVOICE of Valve Contral Lt P -/‘(,-"-, é‘?’,_/

Currency : GEP

Doscription I

Version

Gel Trnvesics of the attachod, e ore

i esia:

Suls Total
Descripticon FE=1:131

Body UPWVE, Seals EFDM, Soat STrE

wlectric actuator o
SCH NO(Te be connocted)
[Fvpe LRE throe phase supply 210 VAC. Oparating time approx 11 seconds

= a Carringe DOOR TO DOOR 116,00

MNET TOTAL AMOURNT AGREED GEP SBP 708.40

UMNITECH €O.. LTD.
HADD, Korma Aerospace University Gusiness Incobation Centen 200-1,
1

5 o v aleon- ong e ymna - S, Croneana ity
werarge - e, South Koreaialz o a1y
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Blower, TG, PG, Flowmeter, Level S/W, PRV, MOV, A=, A&7,
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[%£3.3.1] A=2 249 2 a4 es

(03
S
rok

T 771G =5)

No MY Model (HIZtAH 8% F2 MEARZ

1| icr-ags SPS1200AISEIKO) imemsygy | SPHASELI
2 | IcP-Mass SPQIDOOISEKD) | 3 01 BAE 24 (24) ié';*fmﬁfn%”

3 EPMA | EPMA1400 (Shimadzu) | DIMISSI 7% 2 N2aa féﬂiﬁix gﬁuu

a | SEm-EDX S-3000HHitachi HO WA BE NERE Hfgi*fsﬁﬁ o
6 PSD o swo o =X 0.1n ~ 30004

7| Te/mmA SSC5100(SEIKO) Q.27/80 22X Max 1200°C , 50mg
8 HB=HI| | Loresta GP(Mitsubishil NN HHESE EZXFYY 103 ~107Q
o | wus Cary4000(Varian) o S8 5% m&iﬁ% gsu?-zgr%n o
10 |  Sputter Ulvac (SME-200] &, ji2 sto mo % Matneion

Target Mg "I}
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No &2 Model (HIZfAH 8k =2 NS

. 2Hs 14
diar = =X
11 | Stylus profiler Dektak6M [(Veeco) gror S =3 Vertical range 6.55.x
12 | FE-SEM/EDX |  S-4800 (Hitachi DI Xt A R Z0S 1nm
< & Max x 800,000
13 | HT-TG/DTA STA449C (Netzsch) 2 9 8A Max 1650°c, 5g 015t
14 | M A0IZ DG-3 [Scala) Alfl, B3 & X 200 / Image Capture

0: 0.02ppm~5%
15 | OHN 2471 HORIBAIEMGA-9301 | IHI& WS O N HAS N: 0.02ppm~3%
H: 0.04ppm~0.25%

16 OES OES5500I1 (Shimadzu) 0g 82 24 (d4) SE1ppm~50%
17 XRF 23X Primus 88 88 24 ST 5-90%
18 | &M 0B | STM6-423B (Olympus] | A2 24 X 3K £F tHE ><1,000
- C : 0.2ppm~5%
By - A g C,
19 CS 241 HORIBAIEMIA-820V] AMHg WE C Sas S : 0.20pm~5%

265nm high/ 790nm

20 PL 247] PerkinElmer[LS-551 AN HEM BN wide/ 630nm deep
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2. AIAE A HAE

il

drda g e 5 9 F2 doel AMHE ZNES FHE gew Fgow
el CEZIEe] At S HAE aH3ith

HAE 7]
EN 60204—1:2006 & 1S0O3740:2000
ON "Seawater Electrochlorination System"

e Test List : 1) High Voltage Test 2) Continuity Test
3) Insulation Test 4)Sound Level Measure
5) Functional Test
e Check Result: Pass
7}. Description of Electro chlorination System
(1) Intended USE :
Seawater Electrochlorination System (Bi—Polar, Acid washing Type)

(2) System Construction :

Inlet seawater controller, Electrolyser, Hydrogen dilution/removal system,

Hypo tank, Air—to—air chiller

(3) Description of hazards presented by product :

HYPO Tank, Electrical hazard by electrical equipment in the system.
(4) Description of method adopted to eliminate hazards in this product :

Exhaust system provides Hydrogen dilution/removal system to prevent
hazard by HYPO Tank.

Electrical equipment complies with relevant standard, EN 60204—1.
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(5) Facility connections (Electrical, Air, etc.) :

Electric supply : AC380V, 3Phase, 60Hz

(6) Applicable standard in the product:

EN 12100—-1/2:20036,EN60204—1:2006, EN ISO 14121—-1:2007

. Wdt A8 (High voltage Test / According to sub—clauses 19.4 of
EN60204—-1)

(1) B9l - ALY, £ dDATE 140
o wA Abole] £E RS ArAE

O A

YAk Aol 5242 Motor, Pump, Relay 52 S5 (A7]Q144) ¢k v &4
A Abge] o] g 9¥ FEA Al At BE FAE
Estid glom, olgfd NPL Fakol A A, HEAF oy, o] Ed )

9, Ei FAA A QEAS Abastel A ANA dAY} FA

(2) Bl2~E W PE(HAD 8 7+ Aol 5% &<k 1000V,1.56mAE 17kt om,
Z} Sub—instruments (Pumps, Blower, DC Power Supply, Air Conditioner,
Noise Filter &)+ #H3=2EF 3t Al@sl3 il PLC, Touch Screen, Rectifier
o A NI EE AlFet

(3) H~E AT} : A%

¥ 3.3.2] High Voltage Test Results

High Voltage Test Results
Phase I [ \Y
L1 2.0mA 0.0mA 1,042kV
L2 0.0mA 0.0mA 1,043kV
L3 0.0mA 0.0mA 1,041kV
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[Z2¥ 3.3.1]1 High Voltage Test(According to sub—clauses 19.4 of EN60204—-1)

il
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t}, AA]A%A] AE (Continuity Test / According to sub—clauses 19.4 of EN60204—1)

(1) A9 : 7]|R-AAY y=of 9s] HAAH FRo] &d H 87 = AR s
2
H

H

AA @A B BE
|=]
n

(2) HAE ®Y @ i g AEE dd(MCO 9 2 JA=HAHPE) 29

7+ 10A(100R2718) & A7ket -, 3]sk
AF#or oo A YHE ddd

(3) HAE A3 A%

[3 3.3.3] Continuity Test Results

Continuity Test Results

R 0.0002
I 10.8A(0.8A 71719 2.2}
\Y% 0.000V
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[2¥ 3.3.2] Continuity Test (According to sub—clauses 19.4 of EN60204—-1)

e
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&}, dA A (Insulation Test / According to sub—clauses 19.4 of EN60204—1)

(1) Ao : dAAIANTL A ¥ FA52 Power Circuit Conductor?} =l
|

DC500VE Ql7tete] A& FHsI= Aoz FH3

(2) HAE Y« dlsdafigdae] AEE FIMCO# 2st53 JAGAH(PE) 219

H
325 FA5 500V(1.OMR7]%), 3%27+ Hs A7bstdh,
(3) HAE A3t @ 4%

[ 3.3.4] Insulation Test Results

Insulation Test Results
Phase Q \Y%
L1 999.9M R 542V
L2 999.9M R 546V
L3 999.9M Q2 546V
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[779) 3.3.3] Insulation Test (According to sub—clauses 19.4 of EN60204—1)
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vl A2=% (Sound Level Measurements / According to Machinery Directive
98/37/EC)

(D 7145 A Foz 4t 2 Al § &5 HAHZE ARgste] 71A19 A52-¢
2 =

47l A 71 A Atolete]l A7l 1m, AHIE] Al 1.6m AANA 71A9] A&
Stk &5 Fko] 85dBeoldtel ¢ Test= A &olth
Real(3)
Left(4) Electrochlorination System Right (2)
Front(1)
[3 3.3.5] Sound Level Measurements Results
Sound Level Measurements Results
Point No. Position Sound Level dB(A)
(1) Im from Front of System 69.3
(2) 1m from Left of System 67.2
(3) Im from Real of System 66.7
(4) 1m from Right of System 66.1
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(2) HHAE A3 A

[779 3.3.4]Sound Level Measurements
(According to Machinery Directive 98/37/EC)

Real of System

Front of System Right of System
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Ab. 71 Hl|AE (Functional test / According to Clause 18.6)

() B : 548829 v g3t ek gule] ogt 71%S HaE

[3% 3.3.6] Functional Test Results

Functional Test Results
List Results
Emergency Stop device OK
Blower Timer OK
Level Overflow Test OK

(2) "H2E A3 : A

[2¥ 3.3.5] Functional test(According to Clause 18.6)
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ofgfol= & A

(% 3.3.7] dl5d8) 229 24 Data (34714, 1,00057 dl5FgsadZaE)
- olg 9 7hea
3 | FYFH¥ | == | TDS De De €% | Salinity | NaOCl
A who | o @ | P YOIS AT Eoorn | e | ppm)
V) | @
1 250 25.6 35,100 8.58 20.5 63 1.35 32.2 1,910
2 250 25.6 34,100 | 858 20.5 63 1.38 32.2 1,920
3 250 25.6 34900 | 839 20.5 63 1.34 32.0 1,950
4 250 25.6 34,200 | 839 20.5 63 1.35 32.0 1,960
5 250 25.6 34,300 | 835 20.5 63 1.37 324 1,940
6 250 25.6 34,400 | 857 20.5 63 1.41 32.4 1,840
7 250 25.6 34,300 | 854 20.5 63 1.32 31.7 1,920
8 250 25.6 34,400 | 859 20.5 63 1.84 316 1,950
9 250 25.6 34,300 | 855 20.5 63 1.72 31.7 1,930
10 250 25.6 34,300 | 858 20.5 63 1.56 315 1,920
11 250 25.6 34,800 8.57 20.5 63 1.57 31.2 1,910
12 250 257 35,300 8.56 20.5 63 1.44 32.2 1,940
13 250 25.7 35,200 8.58 20.6 63 1.39 31.2 1,890
14 250 25.8 35,100 | 857 20.6 64 1.45 32.3 1,910
15 250 25.8 35,200 | 855 20.6 64 1.54 324 1,920
16 250 259 34900 | 8359 20.6 64 1.49 316 1,910
17 250 26.0 35,100 | 857 20.6 64 1.47 31.8 1,890
18 250 26.0 35,200 | 8.8 20.6 64 1.51 315 1,970
19 250 26.0 34900 | 857 20.7 64 1.43 31.7 1,990
20 250 26.1 34900 | 858 20.7 64 1.44 316 1,940
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(3% 3.3.8] slFHa] FAe] 3 Data (F2H71%, 1,00085 ST ETsEHE)
- A=4

T DC DC -
a7 | s E_ (;‘F)_ (TDS oH | Volts | Amps = Sal:mty NaOCl

(L/hr) ppm) W) (A) (NTU) (%) (ppm)
1 250 170 | 35000 | 881 | 20.3 53 1.38 32.1 1,910
2 250 170 | 35200 | 881 | 203 53 1.34 325 1,920
3 250 170 | 35300 | 881 | 203 53 1.36 32.1 1,880
4 250 172 | 35300 | 881 | 203 53 1.35 32.9 1,940
5 250 172 | 35300 | 879 | 203 53 1.39 32.7 1,870
6 250 172 34,700 | 881 | 203 53 141 326 1,860
7 250 172 | 34600 | 880 | 204 53 1.37 32.7 1,990
8 250 172 | 34500 | 885 | 204 53 159 326 1,810
9 250 172 | 35300 | 880 | 204 53 1.62 32.7 1,890
10 | 250 172 | 35100 | 880 | 204 53 1.72 315 1,970
11 | 250 17.2 34,700 | 879 | 204 53 1.66 32.2 1,960
12 | 250 176 | 35200 | 880 | 20.3 53 1.44 32.2 1,990
13 | 250 176 | 35600 | 875 | 203 53 1.64 31.9 1,880
14 | 250 176 | 35700 | 873 | 20.3 53 1.54 326 1,860
15 | 250 176 35000 | 870 | 20.3 53 151 32.7 1,970
16 | 250 179 34,800 | 883 | 20.3 53 1.62 31.2 1,920
17 | 250 179 | 35100 | 882 | 204 53 1.77 317 1,970
18 | 250 179 | 35200 | 880 | 204 53 1.48 32.6 1,850
19 | 250 179 | 35800 | 882 | 204 53 1.62 32.7 1,890
20 | 250 179 | 35200 | 881 | 204 53 1.49 326 1,980
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7, 24

oot

XL
=

ol

DR LEE

=

FAEE 959 TDSO Wk NaOCle 94 &7 g8 &
TDS, Conductivity, Salinity, Tubidity, Ph, Temperatures <
%9l TDS, Salinity, Temperature, NaOCl 52 $X& H|us}o 7}
Datas &R 3 TF T3, ZF Sample AFH A, 9712 DC Volt, DC Ampere
7}7y =743te] =4 Wb Al Hodt ~ed8 W A7k wbE Volt, Ampere?] ¥

= o

PN
s
Ay

i&

o |d

°
g

H

e

Y} &

X
_l}‘: —10{!

L

(&t S oo 1o

@ 2714 S =2

FHHAE CEZ]+ 4ol w5ete 1A 9 AJAFEE] <bd
Aol A g s e A £ @_71*—1 A= Aldsilt. 574 =
AAAEA B AE (Continuity), WA <17F(High Voltage), A£S=

Level) & 3t%=% 3kt

v 54

A10AF F4 HAE @ 34 35 308 (HAoRE gtH, eak WHE kst 2
sl FAste] 10xkEe] HIAEA F 8839 wAHoIHE FHIAULE dFe
AFAAgANE A FAdEHE AAE Ay o]F9 siFE A5k, vk AT
Hspakg vlwske] AAA QL e gz 3 A5 wE HolHE SEstEE
sttt dl Al g X2l Sample point:= NaOCl Storage Tankol] T4 7] ek
(Zlot ALt EFO] A" A%), HEg7] $¢2] Sample Valve® F3to] A3

=% shoick
oh 24 Az

Bi-Polar Type?| W-$71% A2 a8 4 W girES

A S
Ak, fUHAE HXE Y HF FadL: 2 TR sidets
Min:1,800 ~ Max 2,050ppm (AH ] £5%°IU) 7HA 9] w52 54 H Tt &
Al HAES] SAEA A3, FxA | dfdsh=(1,800~2,000 ppm) ¥4 FE7}
A Eo] =4l *E.L—% dast sl A gx e A A A9E TP

_92_



oy, '.

Azbell wE FEEstels el Alom, AHHow L Fro davt
(1830 ~ 2050ppm)ﬂ°“3} o] 2, NaOCl o] s
Bi-Polar A= 73, 4504, A7, e7]e] de 72, Ak,
o) A, AA 9 el 20 ol A% JHE o]F1 H A<

Ql=8l= A= A4A oA H)

to
] S T O VI |
to 44 O o

EN
)
)
i
32

%, B A9 Fols At Azes U9 Bi-PolartE HHS7]9
deAQl ZledTe] olFe] Fom, dxdviedyde dud AdTEAE

(1,000m3/hr) el  ZHolste] A 3A  7]olE dozx, AZ=¥E  Commercial
Reference? &xH 2 AF/h A2 thuf e 2 ¢l Al Folets AAUdS (— i)

o] A& A2 Aot} o] yole], EAZQ AYSle® uvrAE 71E & Sl
Bi—Polar?] A =7% (Electrode structure)? &84S UZ3t TAo, FALHF

o N e QEd Aol

UM AAE s FA ] A Ve wker1e 2 3 A

o A5 Nee wge] FoEs A gl wa ArjA
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ek 2 BAE T FUHAE HA AMEdEeRE HUo diass A7
ekl A mE AdEE HeE nESkTh AFEAI g vlFElete] dE R 2;
AXHA S718HA H+=d o)== whS Tl Ao FEEH= s Mg, Caol2o
2 st REE71e] Ago] FrisroRR, WASHA = =rhsh dacte] 2
ojty, 18y dAI dAhEEE FASH] flskel A7 ] uE WH3sle] os DCVE
S7HAA (F2 FAEAA) AdE A StEE ’5}3 HE7]
(Rectifier) & AFE-3HA dt}h A48 S 3

of 2 A IGBTE A3t 43S

.

(79 3.3.7] IGBT 1% 153} Switching 33

CHI=20V : : : ; ; <;>20US/div
DC 10:1 ' f 3 : : :
: NORM 5nM3/s

=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : ON  CH1 : 0.0v Main : 10K Mode : AUTO
BW @ 20MHz CHZ : 0.0v Zoom © 10K Type : EDGE CH1 4
Delay : 0.0ns

Hold Off :  MINIMUM
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St
SL
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NaCl o]t}.

| —
R

70%

o

Azl Ca, Mg o=

Sarol o] A4 H of

274 ofl A

9

T Re 478

v 55l wheh A H

— ANODE

2 94Cl2) 9 o] A

|
)
N
|T
N
o] —~
o#oC
= 1
ﬂnl
O
PO

W3-8 = ¢ HOCL(AFebgd &A1), ClO2 (o] 4kst el 4),

03(2¥), Cl2(d

— CATHODE

(&
o

2H20 + Z2e— — HZ + OH-

O<—TOAW H/

\
Q

T ‘o
2.—. (]

T

A 4

+

<ZOOw + /

T
o

i)
o

384 = ¢ NaOCL(#}et§

NaOH (AU EF), H2 (F24)

(Anode) ¥ &= (Cathode) 0.2 Al &

3

G

4
B

o2 <F=(Anode) oA ¢

9]

\=]
RN

(DC) ©]

Bide

3

A &7 3]

S

/\g A

NaOHZE

L
R

Gas, == (Cathode) ol A

A wiEE ™, 7

2

=]
H

ko] 9

H2 Gas+ &

T
i

oju 7=

Al 2ok

8ds

O 71A PO ZA NaOCl&

o]
=

: 2Cl= — Clp + Ze—

Anode

: 2H20 + 2e— — H21 + OH

Cathode

NaCl + H20— NaOH + H217
: 2NaCl + H20 — NaOCl + NaCl + H21©

AA RS
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7} st Al o] Test

ZA3tA A, Cleaning Time
L AXZ

g

A3 ¢RI 9 500gCI2/hr 39 s gAH =
4 Cycleg #zsly A4 stgom ofge) T2 &

ol
N Mo

(1). Efficiency 10% Z3}A]
(2). Voltage 10% %A
(3). Operating Time: =4 700 ~ 1,000 hr & 3#}A] Cleaning A&t

AFE A& Titanium= Base Material® 3= Mixed Metal Oxide A2 HA=+E
Agate] AR sFlom VAo R APAIRE= HF, H2S04, HClE AHE 7Fedt A
o7 <A Qo

T8y HF (&3ka) = ok AAS] 540 v Adsto], B4R s Ha 5% ol
2 SFoje e Auje] wkgr] AAS] FE FAS Ao AerE ol AEAIEA
A et Y, B3 H2S04 (3Ah) A Aol wkgT7] AA| e FE
Ae dod A7t ol Al 5% o= ARg-stolof st Al & &o] HClel Hlsko]
[ofst 2oz A glo] A H2S04% Al el A Al 2] st 3it.

o
19 ru1

AN Z = HCL (B4 S AFEsl o, HCIS S 15% olu7-A = F244d0] ¢
A=) ¢kot s Adne] Fo Ak oFFoR 2ola glov, FuUEI A A
B Ao B FHg 2 Aol A A ae AEAAS dE 5% F
=9 HClE ARS-shalTh.

oozt AW ot ardsiduld B A WA S 5RE
Flushing A1% ¥, HCl A& sl5dalan o wgrle] Feato] 1 &89 =

akof Egk

o 9

uhodles el Adne A Al 9 Al A7e A

obele] aeseh gol Ayt s

H i
2 S, A0l doke fdol ARl wh ol w Al {4 Fug g
7} 1

_96_



22

—
o
T

[A] @6.)j0A |80 «

o [«)}
oY) -—

0
-—
T

~
-

100

1 L
(=] o
(+)] =]

[%] AousioT @

70

1000 1200 1400

200 400 600 800

0

Operating time [hr]

J)

s} ol

by

obef el L2y

=
N
T
(-
ojiy
K
—
N
o
3
3
o
o
~y
oy
—
any
o)
B
<M
T
of .
ay
o|J
o HH
fo© ﬂg
ﬁo 0
L
[
O
ey
CONNrN
N o
o3

10

65

64

63

62

61

Current [A]

_97_



% Fwge] A% Fa ool Frdn F74E pit %

o A A Bl A SR 273

opx A%e mel o] HCIEAD & 15wigelstolal £xo] #gle] 20mpy o
e BAES RO, FAE 20mpyel A QA wEol BE ere) FuAE Ay
uw o meh gk
&= (wt%) 10 8 6 4 3 2
Z5E(0) 24 25 26 28 36 37

ek QALe) FEE 10wt oleh® AMgEM WA 9 e Hgel L FA
ok AME 7tEsty, AR o ® Qlsk Ak HESEwpo] whdgko g Qlsle] 2~3T

7b 45EEE olg mEdtel Aty HH FEE 5~6wi% JE7 AEA A
Z J&%H ATt

S8, 5wi%) HCIS A4S g 2%, A49 79 F 108 ool Ao 243

2REE F9] Ca, Mg ol20] 70 ~ 80%7} AAHE Aoz pasgon] A4

o 8 £7 Fol 20~30%7F AAHE AL & 4 Atk 5wtwel HCIS A9 A%
= b

AZE 60% o] %] Mg o129 Burt Bl mEshs Aoz molv, o AOE AY
of P & 5 A

10wt% HCl AldgN3} vlushd AdAzte] 1088 E § £2Q5HE FO0% o5T
glomn, o]= 5wt%4 HCIE AHEE A$ AAA S 60mine] 7 #x o]of A4 o]

= H'I
to
=}
i)
ok
i

e AAALE AR 5 AZL Qlow, AAAE EEA
SAAZE Fal7] JAAE AR | ARg3hofol hp, HCIE ¥k
4~5wt%7h A% A ow wekEu ofw AGAHE 60mine] s},

rr K

_

HALE AL 2 SAE Bkl S ANAE st AN ua s
Fto] NEREE W Yo, 1 AdYT FELS AFH

ol
32
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[ 3.3.4] AAAH BF3S

e o 94z | 249 | wwR | .
o a0
" 0 (FEHE) (33 | (T
Aotd2GEE .
11,
538 | Azxg Az | 10-1054711 271519 | SUEHA(R) | S=28X
A+ F A ot
Aol Y2 MY EF
_ KL Hﬁgf 102010~ | 2010. | o) o s
58 | Axg Az 0076582 08, 09 M718ke] | U EE(F) 4
AFH AT 0 |
Aol 2T EF
_ }LB_XH;SF 10-2011- | 200L | _ e
53 | AxE AqzxY 0047127 05. 19 7189 | U EA(S) =4
A2 AR A >
71 20-2011 2011
A 2L Nl R RS- ETE =X
& 11 7 e 0004309 05. 19 13t9] | FUEIA(F) &4
A7z
2010,
A AS# 23T | 30-062742 | o | AN | AUEAGE) | SERA
30-0623742% | 2010.
el ASH 3 A7) FUHEIE(F) | 572
YAt 1ZT o o1 08, 09 139 | el (F s S Al
A&
ZolgdsahtEE |PCT/KR2011| 2011. A ZA
PCT 41713] FUHE (S
Aze @Az | o010 | oz 16 | oo | FHARE L 54 a4
(2011.10.20)
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i = =
Nazt, =582 YHdx A 2AF0HC 7[H=E
S JHE S EOHE D Jqes oHel =D == iL=NlEX EH = sHal J|
SAMES JIFECZ 6I0, eI I=2 0|24 S = 20 248 ds= 26t
= A2 2 Il =22 d5oI0
SEX 88 2A
AUXE=E =P Rl HESEX (M=)
£, 0lEf2l)
SSHEN I & ppm 1,800~2,000 1,600~1,800
Electric Consumption
(S59a KW Max. 4.2~4.5 Max. 4.5~4.8
1Kg 2I=)
M2 QEJF=2E % >90 >85
Control System Automatic Control Yes Yes
AL AFALEE SHE
AGER AFA % S0 FHFEEX = AAEEA
1-1| AF24 | 24224 | 37 100% &4 Data
S A (S, 39178 )
Hqoo ) A= b
1-2 »J; 7449 37 100% I
T T8R7} (=, sleld)
2 8- 1,800~
<4 Data ¥
1-3| A53H7} RRAiZE s 100%
=oc 2,000pp ° | %7 Data
m
01| AHE | AmE 0T 00% | A el 414
aCl2/hr
Ad) A 0 1,000=+
AA 9D |12-2| € Data | AAEEA e 100% st
A%, A & Zaed £2
EF ul A9 xol
2-3| =359 A% 27 100% 53 % A8
27 14
£+ A Data®s
3—1| +47|& Dat A RS 100%
Q1494 +RA7= ata = 4 3} 4 w5 443
Data &X Rl
3-2 L A 14 100% |+ ww4d 24
ol 77 A
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%iOH%}X]Oﬂ A% x|, A L3t

%]
J Pilot Test I

o
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m Cell RES7] AA 9 A=

n 7] 2A4A 9 G dA Yo S Fst
AA 7 gR

n AAE AT R

s e

— Control System

— Material Balance

— Energy Balance

— Safety

- 7€

A" AR 7=
/\]}\E—ﬂ 0x%7]%

s
i gn

AL AL £33

. Al AL 24 Data &H
n Mﬁ] u] x-]];d—o];q./] §]7<4§]r Data §:]—§_
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— A7 ST ENEAY S
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Water % % =528 4X
=, 7 5 oMot w7t Y FH 5 A AAD
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= mkouk glowm, 2010 1¥9FE = Bench Scale Test® 43202 gkssitt
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7}. Lab Test AAl: 7] &5 (2008. 6 ~ 2009. 3/ 8701€)
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CAALE: 10 gCl2/hr

— Lab. Test Module &3 %3 Test
. Test F4: A A2

. Test 713k 2009. 1 ~ 2009. 6

L}, Pilot System Test: 2009. 9 ~ 2010. 4 (871 €)

— Pilot Scale Test® $3F System A % Az 2009. 5 ~ 2010. 1
. AAE=: 1,000 gCl2/hr

— Pilot Scale System +%1& &3t Test
. Test &2 storsfoftfsty Pilot 5 (WFSHES o] 83k &4 Test)
S FEAdn] gk®: 2009. 11. 30
. Bench Scale System?] &% Ax]: 2010. 2
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360 15 7,500 67.5 4,950
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1,200 50 25,000 225 16,500
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2,400 100 50,000 450 33,000
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SEAHERD wovirtn e

AL & ASCHITEITURE OF 4 DIMSENDY MR G

Test 2 g4{Y - 20114 98 2% 209
Z[EAZE: 10:30 ~ 17:30)
BY4%: 242 2| 19 (Ms-S+EUEAYD

B YHE 24 Z2 =g}
e % M3
f¥ | 2= |Os®E| PH |Conductivity| Salinity | Turbidity | 2% | 705 %% |oC voits| 0C Amps | 28218 [Nneoc 22 [ saliney | 2 @
i | <) | (ppm) (msfem ) J(PSU JJINTU ) (€ | (pem) J (V)] tA) | oewmn | (ppm) |t PSU )
1 | 250 | 234 | 34940 | 7.75 499 325 196 256 | 34,170 | 205 63 129 1910 317 | eH2 | d—
2 | 250 234 | 34540 | 7.76 499 325 204 256 | 34170 | 205 63 129 1,920 T | 247 o=
3 | 250 234 | 34930 | 7.76 499 325 238 257 | 34160 | 205 63 129 1,950 317 | 242 o —
4 | 250 | 234 | 34930 | 7.76 499 325 245 258 [ 34170 | 205 63 129 1,940 317 | 242 LA
5 | 250| 234 | 35200 | 7.77 50.2 328 212 258 | 34250 | 205 63 129 1960 318 |42 | O —
6 | 250| 23.5 | 35100 | 7.76 50.1 327 223 259 | 34200 | 205 63 129 1910 318 | 242 | 4h—
7 | 250 | 236 | 35,020 | 7.77 50 326 195 261 | 34140 | 206 63 13 1,940 317 283 |4
8 | 250 236 | 35050 [ 7.76 50 326 187 26 | 34180 | 206 63 13 1,980 318 | 242 L1
9
10
f Abgte =l g
2011, 9.2
B UM AU MHXL T ARBM HE R0, RIS HABHEI 02 HH G AHAYUSE AN Feuoh
B S EHSSEUE AT 2HYUN SN 2 Y E‘.i?il__
A 2
se-{ﬁlﬁ?l_rg-':g-?.@!.%”gﬁ
Test 9 #4% : 20114 9§ 14% 9%
FHEAIZE:10:30 ~ 17:30]
B4%: 242 2 19 (Hs-E-SEUENYEY
. i H HEE 2 20 S 4%} i
#Y| 2= |OsEE]| PH |Conductivity| Salinity | Turbidity | 25 | DS &= [DC Volts| DC Amps | 2232 |na00 s5 | Salinity 49
(Whr) | 0C) | (ppm) (msfem ) J(PSU JJ(NTU )] €O J (ppm) | (V)] (A ) | kW | (ppm) | PSU )
1 | 250| 241 | 35120 | 7.77 50.1 325 196 262 | 34170 | 205 63 129 1,910 318 | 243 | g
2 | 250 24.1 | 35100 | .77 50.1 325 204 262 | 34170 | 205 63 129 1920 318 | 242 f;{('—
3 | 250 241 | 34930 | 776 499 325 238 263 | 34,160 | 205 63 129 1,950 318
4 | 250 | 24.1 | 34950 | 7.76 499 325 245 264 | 34170 | 205 63 129 1,940 318
5 | 250| 242 | 34940 | 7.76 499 325 212 265 | 34250 | 205 63 129 1,960 319
6 | 250 24.2 | 34950 | .77 499 325 223 266 | 34200 | 205 63 129 1910 318
7 | 250 24.2 | 35100 | 7.81 50.1 325 195 266 | 34140 | 206 63 13 1,940 3.7
8 | 250| 242 | 35200 | 781 50.2 325 187 267 | 34180 | 206 63 13 1,980 318
9
10
P AtE = g
2011. 9. 14

£ SHMY MYAIE HUA0 Y AHEY HBEID, oS AUPM 0|2 B B WHNYF XX SEuct
EMZ i ESSENE AYD =HUMSEMY 2 ﬂe_ﬂj}_

- 120 -



H A8+ ids Al
SEUNERD seimares pupradmsm b saLriTictuns oF wib EFRSOATT SEVIRGT 0840
Test 9 242 ;20111 9% 262 W[
SFHEAM T 10:30 ~ 17:30]
BMZ: Q4P 2| 1Y (Sis S+ SEVEMYT)
- s YdE 24 2N BAX M
23| 25 | DS =] PH | Conductivity] Salinty | Tubidity | 25 | 105 &5 |OC Vaits] DC Amps | 2282 [Na0C &5 | Salinty | 4 2
| | (pem) tmsfem JJtPsU JJ(NTU 3] (O | (epm) J (V)] (A) | (KW | (ppm) |( PSU)
1 | 250) 23.1 | 35150 | 7.81 50.1 327 196 254 | 34200 | 206 63 13 1,940 318 | 243 | 2re—
2 | 250 231 | 35100 | 7.81 50.1 327 204 254 | 34100 | 206 63 13 1,960 317 | 242 | ofr—
3 | 250 23.2 | 34900 | 7.76 439 325 238 254 | 34300 | 207 64 132 2,000 319 | 2N L7 |
4 [ 250 232 | 34800 | 7.76 499 324 245 255 | 34,200 | 207 64 132 2,050 318 | 42 |8
5 | 250 | 23.3 | 35,000 | 7.82 50 326 212 255 | 34100 | 207 64 132 1,990 317 | 242 =
6 | 250 23.2 | 35200 | 7.82 50.2 328 223 256 | 34100 | 207 64 132 1,950 317 | 242 J‘ad— —
7 | 250 23.2 | 35100 | 7.81 501 327 195 256 | 34200 | 207 64 132 2,020 318 | 242 - —
8 | 250 | 232 | 34,900 | 7.81 499 325 187 256 | 34300 | 20.7 64 132 2,020 319 | 242 AL
9
10
9| Afete gol &
2011. 9. 26
B HHMY AP MEXS T AYBNE HES0] IS YAIRHI 0/YS| WBH O YHAYSE XX Geuch
YA UL EUE AMYUT ZHUNSELY 2 4 2 Q0
L W+ B s FAENY S
seGHERD TIPS & ARTRITECTLR £ REANSE O3
Test 3 4% 20114 108 6% S2%
ZHAIZH: 10:30 ~ 17:30)
BT 243 2 1Y (S+HS-SEUEARD)
e e Hy HEE 24 Fn 2447} i
sz | 2z |wss=] pH [conductivity| Salinity | Turbidity | 2= | 705 m = [bC vols| oC Amps | 2238 N0 w2 | Saliny | H B
| (O | (ppm) {msfem ) [(PSU JJ(NTU )| QO (ppm) (V)] (A) | oxwmn | (ppm) | ( PSU )
1 | 250 226 | 35800 | 8.07 511 338 067 248 | 35000 | 213 65 138 1,910 332 |42 2 ——
2 | 250 226 | 35700 | 807 511 338 0.54 248 | 35400 | 213 65 138 1,890 336 |22 |-
3 | 250 | 226 | 35600 | B2 509 338 0.89 248 | 35200 | 213 65 138 1,850 334 |24 __£-(-_,__
4 | 250 226 | 35600 | 823 509 338 071 248 | 35200 | 213 65 138 1870 333 |24 | Sa—
5 | 250 | 226 | 35600 | 819 509 337 081 249 | 35100 | 213 65 138 1,850 333 |24 | Be—
6 | 250 | 22.7 | 35600 | 823 509 337 0.66 249 | 35100 | 213 65 138 1,890 332 (242 -_r-"'-f:#—
7 | 250 | 226 | 35300 | 822 505 335 059 25 | 34800 | 213 65 138 1,880 33 |242 _L,_Z.
8 | 250 | 226 | 35400 | 824 506 335 059 249 | 34900 | 213 65 138 1,840 33 |42 fZ:‘a—
9
10

9 At =el g

2011.

10.6

B MO AIYADHE HEXS MY AYBADT HBEN, SRS (AUEM ol WEO O WHAYS XX eyt
SR HSCUSBBUE AT UYL @ 4 2 20
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Test 3 412 : 20114 109 179 -ﬂﬂﬂl
SHEA|IZF:10:30 ~ 17:30
BYZ: 247 2 19 (e HEEEA YT

be i3 W4 MEE EM AD wan| o
¥ | 2= |Ds®E| PH |Conductivity| Salinity | Turbidity | 2= | TDS &= |OC Volts] DC Amps | 2% |NaOC &5 | Salinity 49
| (%) | (ppm) (msfem ) J(PSU ) (NTU )] (O (ppm) eV )] (A) | 0w | tppm) | PSU )
1 | 250 21.7 | 35700 | 818 51 339 063 239 | 34400 | 213 65 138 1,830 325 | @43 |
2 | 250 218 | 35700 | 819 51 339 0.62 239 | 34400 | 213 65 138 1,930 325 | 242 '{L'_
3 | 250 218 | 35600 | 814 509 338 0.69 239 | 34900 | 213 65 138 1,800 331 | 242 g
4 | 250 218 | 35700 | 816 51 338 0.74 239 | 35000 | 213 65 138 1,840 331 | 242 ?;_{(__
5 | 250 | 218 | 34,800 | 815 49.7 331 089 239 | 34800 | 213 65 138 1,800 331 | 243 |22
6 | 250| 21.8 | 34,900 | B19 499 331 09 24 (34900 | 213 65 138 1960 331 | 283 | g4
7 | 250 218 | 35600 | B.14 508 337 0.86 24 35100 | 213 B85 138 1,800 332 | =242 | A
8 | 250| 218 | 35600 | 819 50.8 337 07 24 (35100 | 213 65 138 1870 332 | 242 | Al
9
10
9l ArgtE ol g
2011. 10.17
B 48Me AYAME JHT ST ARSI HEC0, AR SHAUAI o/ WEN T WHUYF XX Hey
AR HSESOEUE AUG SHUNSENY © 4 2 A0 —
b e AR AR
Test 9 S£41% ;20114 108 278 Sa%
ZHA|ZH: 10:30 ~ 17:30)
BHZ: 242 9 19 (S-S EUEM YT
o B H YHE 24 2 oy i
pu | 2= |oss=| PH |conductivity| Saiinity | Turbidity | 2= | 708 w= |oc vois| oc amps | 2e 8w |Meoci s | sainy | © B
)| Q) | tppm) tmsem ) Jepsu Jf(NTU )| 0@ | (pem) |tV )] t A | tkwihg | (ppm) | PSU )
1 | 250| 201 | 35300 | 813 50.5 334 056 219 | 34,800 | 213 65 138 1,800 329 | 242 _:,f—"_/—.—'-
2 | 250 | 201 | 35300 | 814 50.5 335 0.68 219 | 34800 | 213 65 1.38 1,870 EE] 2424 T
3 | 250] 202 | 35700 | 811 509 338 0.68 22 35100 | 213 65 138 1,880 332 | 242\ Fre
4 | 250 | 202 | 35700 | 814 509 338 061 22 135100 | 213 65 138 1870 332 | 242 2=
5 | 250 202 | 35700 | 811 51 339 085 221 | 34400 | 213 65 138 1,850 326 | 2D | ]
6 | 250| 201 | 35700 | 811 51 339 087 221 | 34400 | 213 65 138 1,880 326 | 242 Lol
7 | 250 | 20.1 | 35600 | 8.14 509 338 0.68 222 | 34900 | 213 65 138 1,840 331 | 242 |a—
8 | 250 | 20.1 | 35600 | 815 509 338 055 222 | 34900 | 213 65 138 1.830 33 2y E‘t“‘
9
10

9 A B E.
2011. 10. 27
2 e AU LUK HS ARBNE HEED, AHSUAIYFN 0190 WEH P UHUYS XX eUT
EAR SeE R EUE AYUT ZHUNFEMY 2 ¥ 2 P—
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Test 9 EAQ 20114 119 79 W Y|
=3 A|Z}: 1030 ~ 1730
247 243 9 19 (SeStesFHEARCH)

o #4 4e Y 24 ED want| g
att| 2= |wmsss| e |conductivit| salinity | Turbidity | 25 | T0s m5 [oc vois| oc Amps | 2eme [Naoc 2] saliniy | 2 B
m) | o< | tppm) (msfem JJepsu Jf(NTu 3| e | cpem) (V] (A | wma | tppm) | PSU )
1 | 250] 199 | 35600 | 825 508 338 0.74 217 | 35100 | 203 53 1.08 1,920 332 | 242 hzp—
2 | 250 | 199 | 35500 | B.26 508 338 0.73 217 | 34100 | 203 53 1.08 1910 322 | 242 =
3 | 250 | 199 | 34900 | 831 498 331 057 218 | 34900 | 203 53 1.08 1870 33 =k ol
4 |250| 199 | 350000 | 83 50 332 0.56 218 | 34,800 | 203 53 1.08 1,880 33 - G
5 | 250 20 | 35400 | 837 507 336 081 219 | 34200 | 203 53 108 1910 323 | 242 ,_«,r‘._._
6 | 250 20 |35500 | 837 50.7 335 063 218 | 34200 | 203 53 1.08 1,860 323 | 242 ,__Eir_
7 | 250 20 |35300 | 836 504 335 057 219 | 34300 | 203 53 1.08 1,860 324 | 2Y2 | g.
8 | 250 20 |35300 | 835 504 335 051 219 | 34300 | 203 53 1.08 1,890 324 | 242 |
9 |250| 20 |34700 | 831 495 27 0.42 22 | 34300 | 203 53 108 .18?0 324 | U3 |
10 | 250 | 20 | 34600 | 834 495 328 046 22 | 34300 | 203 53 1.08 1930 324 | 242 |2
? AP S =l g
2011. 11.7
£ AHML AT VXS Y AHBAD B0, o2 SHA YA 0|22 BEH QB UHAYF XX WUk
EYR et ENE AYUE ZHUMSRLY 2 ¥ 2 Rh—
T s asagasnus
SEOHERD soeis simmidiend & AACKITECT.E 02 Witk EFRSIMLY REVINIL 0105
Test U 249 : 2011 119 179 Sa¥
SHATE:10:30 ~ 17:30
4% 247 2 19 (sl 2HEHEMYT)
L] tie 24 YY§ 24 2 eant| o
s® | 25 |Ds®s| PH |Conductivity| Salinity | Turbidity | 2= | T0S & |OC Voits] DC Amps | 2a8® |neoci we | salnity | 4 @
Wi | (C) | (ppm) {msfem JQiPSU Y| tNTU 3] D) fppm) LV ] (A) | (KW | (ppm) | { PSU )
1 | 250 | 184 | 35400 | 838 50.6 336 0.55 203 | 34500 | 203 53 108 1,880 327 | 242
2 | 250 | 184 | 35500 | 837 50.7 336 0.5 203 | 34500 | 203 53 108 1,890 327 | 242
3 | 250| 183 | 35700 | 844 51 339 0.59 204 | 35400 | 203 53 108 1,890 335 | 242
4 | 250 | 184 | 35700 | 832 51 339 0.69 204 | 35300 | 203 53 1.08 1,960 335 | 2442
5 | 250 | 183 | 35000 | 828 501 332 0.68 205 | 34100 | 203 53 1.08 1,940 332 | =242
6 | 250 | 183 | 35000 | 8.23 50 331 | 067 | 205 | 35000 | 203 53 1.08 1,930 332 | 242
7 | 250 | 183 | 35400 | 834 50.7 332 0.69 204 | 35100 | 203 53 108 1,890 333 | 242
8 | 250 | 183 | 35,500 | 836 50.7 36 069 204 | 35000 | 203 53 108 1,900 332 | 242
9 | 250 | 183 | 35000 | 83 501 332 071 204 | 35000 | 203 53 1.08 1,840 333 | 242,
10 | 250 | 18.3 | 35000 | B8.26 50 332 071 204 | 35100 | 203 53 108 1,850 333 | a2 |E5

9 A2 =ol g
2011. 11.17
B HEAMS ANUNE HHTE 0T AUERY B0, KU UT ol ¥EY FY WHHAYE XX WU
BYA S ESFUE AYT ZHUHSENY 2 & DA
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Test 9 H44Q 201111 119 282 e ¥
M A|ZH: 10:30 ~ 17:30
B} QAT 2 1Y (BN EAMRE)

- s YHE Y FN waxt| o
2% | 25 |1Ds®wE| PH |Conductivity] Salinty | Tubidity | 2 | TDS & |OC Voits] OC Amps [ 2222 [neoci = | sainiry | & &
ama | ccr | cppm) tmsfem ) feesu o) enmu o] eo | tpemy v | Ay | oowma | (pem) | PsU )
1 |2s0] 17.5 | 35300 | 83 504 | 335| 057 | 19 [35200 | 203 | 53 108 | 1850 334 | 242
2 |2s0| 177 | 35300 [ 833 | sS04 | 334 | 063 | 194 | 35100 | 203 | 53 108 | 1810 333 | o442
3 |250| 178 | 35700 | 828 51 339 | 072 | 197 | 35000 | 203 | 53 108 | 1840 332 |42
4 | 250| 17.7 | 35,700 | 832 51 338 | 062 | 198 |35000 | 203 | 53 108 | 1,860 331 | eM2
5 |250| 177 | 35300 | 831 504 | 334 | 064 | 197 | 35000 | 203 | S3 108 | 1810 133 | ead
6 |250| 178 | 35400 | 832 | sS04 | 334 | o062 | 196 35100 | 203 | 53 108 | 1830 333 | 242
7 |250| 175 | 35400 | 83 504 | 334 | 067 | 196 |35100 | 203 | S3 108 | 1920 333 |e43 |
g8 |2s0| 173 [35600 | 829 | s08 | 337 | 065 | 193 (35200 | 203 | 53 108 | 1910 333 |eaa| 4
9 |2s0| 173 35200 | 833 | 503 | 333 | 071 | 194 (35000 | 203 | 53 108 | 1,920 332 |eaa|
10 | 250 17.2 | 35300 | 834 | 503 334 | 069 | 193 |35100 | 203 [ 53 108 | 1900 332 | 242 | se—
# ArgtE el g
2011. 11.28
& 4¥Mel ARTHE NHAS BT AYBE AEE0|, S EAI ol2ie UBO Y HUYS MK Fguct
AT SN EUE MY EHUMSEMY 2 8 2 (P
_{f 8+ +8%F8E AYC
seanErRD Eirapia 2
Test 3 £A1% : 20114 125 8% 22Y|
SHAIZH: 10:30 ~ 17:30
BN 242 2 19 (S EMEAYTE)
B fa YHE 84 d = 4}
e iy M2
%8| 25 |sm=| PH [Conductivity] Satiniy | Tubidity | 25 | 105 m [DC Volis] D¢ Amps [ 22812 [Na0Ci m= | Salinity | € B
aen | co | (pem) (msrem 3 |eesu ] enru )| o | cpemy vy | oA | mwma | (pemy | Psu
1 |20 162 | 35300 [ 823| sS04 | 335 | 073 | 175 35100 | 213 | 65 138 | 1,880 332 | 243
2 | 250 163 35300 [ 826 | 504 | 335 | 0S8 | 179 34900 | 213 | 65 138 | 1870 33 | a3
3 | 250 162 | 35700 | 831 s1 339 | 0s7 | 18 |34800 | 213 | &5 138 | 1860 329 | 2432
4 | 250 163 [ 35700 | 832 51 339 | 059 | 182 | 35100 | 213 | 65 138 | 1850 332 | eua
5 | 250 162 | 35600 | 833 | 508 | 338 | 053 | 181 [35100 | 213 | 65 138 | 1850 333 | 243 |4
6 |250| 161 [35300 | 832 | S04 335 | 042 | 177 |35000 | 213 | 65 138 | 1820 3 | eMB| 24
7 |250| 158 (35300 | 835 | S04 | 335 | 056 | 176 | 34900 | 213 | 65 138 | 1830 329 | oM | g
g8 |2s0| 154 35400 | 834 | sS05 | 336 | 055 | 173 [35000 | 213 | &5 138 | 1850 33 | 242 |aki—
9 | 250| 153 | 35400 | 831| so5 | 336 | 05 | 173 |35200 | 213 | 65 138 | -1,860 333 | e42 (s
10 (250 152 | 35300 | 832 | sS04 | 335 | 069 | 17 |35200 | 213 | 65 138 | 1870 333 | 242 |2

9 Mg o '
2011. 12.08
B aEM0 AHATE A HE ARBE MBS0l AHRHASU) 0/ UBA Y WHARE }H FEUCH

B4 SeESAEUE AU =W SELY 2 ¥ 24480
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@ 2010. 12. 1 ¥4 Datasheet

sl gy HEsE HEa

QUAF:2010.12.1

% | ds [ ou | 8% ec | @+ 0sss | ZaAD HE NASE z0f
¥ L
T mithr | A v °C mg/L Time -
= A B
o) 2030 1940
: 2 1890 1870
1% [ 55-65| 298|159 | 220 34600 18:50 D 2080 2030
1AM 7 1973.3 o]
D 1320 1850
@ 2050 1390
1 ~ . £ &
28k [ 55~65| 298 | 160 | 220 34600 19:00 2 1840 1810
2% 1810.0 o]
@ 1990 1990
@ 1900 2040
X ~ . . | -
axp [ s5-65| 298|160 | 220 34600 19:10 5 2080 1970
33 1995.0 ]
@ 2030 2040
2 1910 1810
X ~ , X . - =
axp | s5-65) 298 [ 160 | 220 34600 19:20 S 10 2040
AxHa 1973.3 ]
o) 1960 1850
@ 2020 1390
| . ; X £ g
sxp | s5-65| 298|160 | 220 34600 19:30 ® To00. 1880
S5XHH 2 1933.3 ]
@ 1690 1930
! @ 1840 1960
6% | 55~65| 298|160 | 220 34600 19:40 ® 5050 2000
[ 1911.7 o]
> XSS A4 7| : 1600~2000mg/L EERE] [19328 | @=a
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@ 2011. 2. 27. ~ 2011. 3. 8. ¥4} Datasheet

SEx | Mt
SiHel8 M XAPMYsE AN %’% £~
2
1 ARt : 2011. 2. 27~3. 8(10Y7H
2. ded¥L 1 5|93 HE3Y 25 MRHHH
3. HETH| : ST & Lab. Test 4H|
ag | R | AFTDSEE [¥4+ 28| HY | MR | SFNU|KEsE e
m’/hr mg/L 5¢ v A Time | mg/L £
1%
1 34700 210 15.8 29.8 700 | 1860 &
2 34700 210 1538 298 900 | 1810 &
3 34700 21.0 158 298 | 11:00 | 1970 &
4 34700 21.0 15.8 298 | 13:00 [ 1880 &
I 34700 21.0 158 298 | 1500 [ 1810 &
6 34700 21.0 158 298 | 1700 | 1860 &
7 34700 21.0 15.9 298 | 1930 | 1810 &
8 34700 21.0 1538 298 | 2130 [ 1830 &
9 34700 21.0 1538 297 | 2330 | 1800 &
10 34700 21.0 158 297 1:30 | 2040 &
29%}
11 34700 21.0 15.9 29.7 500 | 2090 &
12 34700 21.0 159 29.7 7:00 | 1980 &
13 34700 21.0 16.0 29.7 9:00 | 1940 &
14 34700 210 16.1 207 | 1100 | 1910 &
15 | o 6o 34700 210 16.1 207 | 1300 | 1940 &
16 34700 21.0 159 29.7 1500 | 1930 &
17 34700 21.0 16.0 297 | 1700 | 1970 &
18 34700 21.0 16.0 207 | 1930 | 1880 &
19 34700 210 160 | 297 | 21:30 | 1970 &
20 34700 21.0 16.0 297 | 2330 | 1940 &
3%}
21 34700 20.5 16.2 29.7 6:30 | 2010 &
2 34700 205 16.2 29.7 930 | 1940 &
23 34700 205 16.2 297 | 1130 | 1970 &
24 34700 20.5 162 297 | 13:30 | 1980 &
P (. 34700 20.5 162 297 | 1530 | 1870 &
26 34700 20.5 16.2 297 | 1800 | 1850 &
27 34700 205 16.2 297 | 2100 | 1850 &
28 34700 21.0 16.2 297 | 2300 | 1860 &
29 34700 21.0 163 29.7 100 | 1920 &
30 34700 210 16.3 299 3:00 | 1920 &
4%}
31 34600 21.0 16.0 297 7:00 | 1860 &
32 34600 210 16.0 297 9:00 | 1900 &
33 34600 210 16.2 297 | 11:00 | 1870 &
34 34600 21.0 16.2 297 | 1300 [ 1980 &
35 S Bn 34600 21.0 16.1 29.8 15:00 1870 &

1
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@ 2011. 4. 1. ~ 2011. 6. 13. &4 Datasheet

STl 8 TS AP

s& 5871

1 MEYUX}:2011.4.1 ~6.13
2 HEEL 8ldeS 53T 285 MEdHY
3. HEEY| : ST E|E Lab. Test &H|
4, ZFHH| RC-3F D55 88 o
Hia 2HX Hay TDS=k | M52 | RUB | HY | HF SHUx ItE AT HE HEEE
FRL mg/L o L/hr v A Day hr mg/L
201104801 D ig?g
1 ys9 | gug=a | 34500 | 210 |55~65| 155 | 299 20 ‘j 810
16:00 ~ 18: 00
BEEE 1857
20114042042 - :g‘:g
2 #s8 | gug=a | 34500 | 210 |55-65| 151 | 298 3.0 =
1360 ~ 15 : 0 ©) 1800
) ) WREE 1817
20110405 ? :z:g
3 ys@ | fUH=A | 34500 | 210 |55~65| 152 | 298 20 = =0
10:15 ~ 12:15 —
HAEE 1853
1860
20114042069 = 5
4 a9 | 2ug3a | 34500 220 55~65| 154 | 29.8 30 :j; 1800
10:00 ~ 13: 00
BAEE 1837
20114048122 — ggg
5 ysa | gug=a | 34700 | 240 |s0-60| 155 | 295 3.0 ‘j 1950
16:30 ~19: 30
BEEE 2150
20114048132 - ;g‘;g
6 zs@ | fUEA | 34700 | 240 |55~65| 155 | 296 30 ‘;j 570
13:30 ~ 16: 30
PAEE 2010
2011404818 ? fg;g
7 Zs9 | gUE = | 34700 | 240 | 55-65| 156 | 296 30 =
14:00 ~ 17: 00 2 1950
) ) WAEE 1977
1850
20114048199 = e
8 a9 | 2uga | 34700 240 55~65| 156 | 295 30 :j; 550
15:20 ~ 18: 20
BIEE 1830
20114048282 — fggg
9 ojs2 | gue=a | 34500 | 225 |s5-65| 158 | 297 20 0
08:50 ~10: 50 ® 1710
) ) WREE 1833
2011404928 ? ;232
10 | o2 | RUEIA | 34500 | 240 |55~65] 158 | 297 20 — 1700
10:50 ~ 12: 50 &
HIEE 1787
2011110428282 ':::j ifig
11 o2 | |UE2 | 34500 | 240 |55~65 158 | 297 20 :j_j-_f_ T580
12:50 ~ 14: 50
HIEE 1743
20114048282 = iggg
12 olg2 | RUH A | 34500 | 240 |55~65| 159 | 297 20 ‘i’ 0
14:50 ~ 16 : 50
AEEE 1767
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No. 2HR Hao ToSsE | 2 | REE) HY | HF SHEYX ItE AT HE AEsE
243 mol | _oc | unw | v | A Day hr mg/L
201114042292 D :ggg
13 | osa | sueia | 34s00 | 210 [s5-65] 161 | 297 20 5 o
08: 45 ~ 10: 45 FETT
p— e
u | os2 | gueia | 34s00 | 210 |[s5-65] 163 | 297 20 =
10:20 ~ 12: 20 2 1750
WEss | 1770
20113058048 = —
15 | osa | gueiz | 34s00 | 210 |[s5~65] 163 | 297 20
12:20 ~ 14: 20 — bk
WEse | 1870
20114058042 x 1560
16 | sz | gueiz | 34s00 | 210 |[s5-65] 164 | 206 20 @ 1830
14:20 ~ 16: 20 — L2
Wass | 1823
@ 1860
2011405809 ® 1840
7 | 2sa | gueiz | 34s00 | 240 |[s5-65] 158 | 296 20 @ 1830
15:05 ~ 17: 05 @ 1780
Wass | 1828
@ 1910
20114058129 ® 1860
18 | 2sa | gueiz | 34500 | 240 |[s5-65] 163 | 296 20 @ 1810
12:20 ~14: 20 @ 1800
Wass | 1845
@ 1930
20114058129 ® 1890
19 | zsa | guea| 34600 | 240 |ss-65] 163 | 206 20 @ 1860
14:25 ~ 16: 25 @ 1850
Wass | 1883
@ 1880
20114058129 ® 1810
20 | zsu | guea | 3600 | 220 |ss-65] 164 | 295 20 @ 1800
1640 ~ 18: 40 @ 1790
Wass | 1820
@ 1870
2011405816 ® 1820
2 | osa | guea | 3e00 | 230 |ss-e5] 160 | 296 20 @ 1810
09:30 ~ 11: 30 @ 1800
Wass | 1825
© 1890
2011405816 ® 1870
2 |osa |guea| 3600 | 240 |ss-65] 161 | 295 20 @ 1820
11:30 ~13:30 @ 1620
Wase | 1850
@ 1910
2011405817% ® 1890
3 | osa | guea| 34700 | 230 [s5-65] 166 | 207 20 ® 1880
10:00 ~ 11: 00 @ 1870
WFss | 1888
@ 1910
2011405817% ) 1910
u | osa | gueia| 34700 | 230 [s5-65] 166 | 296 20 ® 1880
12:00 ~ 14: 00 @ 1860
WFsE | 1890
) 1780
20114058209 1840
s | osa | guea | 3600 | 280 |ss~65] 160 | 297 20 1620
09:00 ~ 11: 00 . 1780
WFss | 1805
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DS

ERE;

SHAxG

ItE M

AEEE

mg/L

L/hr

ra
> |du

Day

hr

mg/L

26

ol

FUEH3

34600

270

55~65

159

298

2011405831

09:40 ~ 10:10

05

1880

1860

1870

1775

1846

27

ol

FUEH3

34600

270

55~65

16.2

297

2011405831

10:40 ~ 11:10

05

1850

)
2

1800

@

1810

1780

1810

28

ol

FUEH3

34600

270

55~65

16.2

297

2011405831

11:10 ~ 11: 40

05

1870

1860

1860

1850

1860

29

ol

FUEH3

34600

270

55~65

16.2

297

2011405831

11:40 ~12:10

05

1820

1820

1810

1730

1810

30

ol

FUEH3

34600

270

55~65

16.2

297

2011405831

11:40 ~12:10

05

1820

1820

1810

1730

1810

31

ol

FUEH3

34600

270

55~65

16.2

297

2011405831

11:10 ~ 11: 40

05

1870

1860

1860

1850

1860

32

olsd

CIEEY

34600

290

55~65

16.2

297

2011405831

11:40 ~12:10

05

1820

1820

1810

1730

1810

33

olsd

wHEHZA

34600

240

55~65

160

299

2011406813

09:30 ~10:00

05

1820

1800

1780

1780

1795

34

olsd

CIEEY

34600

240

55~65

16.1

298

2011406813

10:00 ~ 10: 30

05

1800

17390

1780

1780

1788

35

olsd

wHEHZA

34600

240

55~65

16.1

298

2011406813

10:30 ~11:00

05

1810

17390

1770

1770

1785

36

olsd

CIEEY

34600

240

55~65

16.2

297

2011406813

11: 00 ~ 11: 30

05

1730

1730

1770

1760

1778

37

olsd

wHEHZA

34600

240

55~65

16.2

297

2011406813

11:30~12:00

05

1770

1760

1740

1710

1745
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DS

HeeT

ERE;

A
4

SHAK

ItEA T

mg/L

oc

L/hr

Day

hr

38

ol

FLUER

34600

240

55~65

16.2

297

2011406813

12:00 ~12:30

0.5

1770

1770

1630

1680

1728

39

ol

FUER

34600

240

55~65

16.1

298

2011406813

13:45 ~14:15

05

1710

1630

1680

1540

1655

40

ol

FUER

34600

240

55~65

16.2

297

2011406813

14:15 ~ 14 : 45

05

1800

1760

1750

1750

Hask

1765

41

ol

FUEHA

34600

240

55~65

16.2

297

2011406813

14:45 ~ 15:15

0.5

@

1770

2

1740

)

1730

@)

1680

1730

42

ol

FUER

34600

240

55~65

16.2

297

2011406813

15:15~15:45

0.5

FErD
®

1760

®

1750

@

1700

@

1630

Hase

1725

> AHEsE e 7)E - 1600~2000mg/L
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@ 2011. 6. 28. ~ 2011. 8. 10 ¥4 Datasheet

W

J% = o

02 0% ¢t oot

L= o1 X
[=E=N=)

: 2011. 6. 28~8. 10
(Bldas
: 8= F 8|2 Lab. Test AH|
'RC-3F I5E 98 g4

2% Melgdy

=
o

H3Y

DS

= ol
sHg

ra
2

ra
4

EFEE

ItE AT

HE ANEEE

mg/L

L/hr

Day

hr

mg,/L

34800

260

55~65

16.1

297

2011406328

13:30 ~ 14: 00

05

T
w

1660

@

1640

)]

1620

@
4

1630

YasE

1638

olsd

34800

260

55~65

16.1

297

2011406328

14:00 ~ 14 : 30

05

M

1650

@

1640

@

1610

@
4

1610

YasE

1628

olsd

34800

260

55~65

16.2

297

2011406328

14:30 ~ 15: 00

05

M

1600

@

1630

@

1650

@
4

1580

YasE

1615

olsd

34800

260

55~65

16.2

297

2011406328

15:30 ~ 16:00

05

M

1640

@

1610

@

1600

@
4

1580

YasE

1608

OlET

HSH3

34800

26.0

55~65

159

29.8

20114078042

10:10 ~ 10: 40

0.5

M

1720

@

1660

@

1660

@
@)

1640

Y3sE

1670

OlET

HSH3

34800

26.0

55~65

16.0

297

20114078042

10:40 ~11:10

0.5

M

1700

@

1620

@

1620

@
@)

1620

Y3sE

1640

ol

34800

26.0

55~65

16.0

297

2011407804

11:10 ~ 11: 40

05

@

1620

@

1600

@

1620

)
@

1600

1610

10

olse

34800

260

55~65

160

297

2011407804

11:40 ~ 12:10

05

1660

1580

1600

1580

1608

11

olse

34800

260

55~65

159

298

2011407804

13:40 ~ 14:10

05

1660

1580

1600

1580

1608

12

Ol

HSH3

34800

26,5

55~65

16.0

29.7

20114078042

14 :10 ~ 14 : 40

05

1640

1600

1610

1560

1603
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DS

ERE;

EFEE

ItE M

AEEE

mg/L

L/hr

ra
> |du

Day

hr

mg/L

13

ol

34800

270

55~65

16.0

296

2011407804

14:40 ~ 15:10

05

1670

1610

1620

1600

1625

14

ol

34800

280

55~65

16.1

296

2011407804

15:10 ~ 15: 40

05

1830

)
2

1730

@

1820

1760

1800

15

ol

34800

280

55~65

16.1

296

2011407804

15:40 ~ 16: 10

05

1880

1800

1850

1760

1823

16

ol

34800

280

55~65

16.2

296

2011407804

16:10 ~ 16: 40

05

1820

1800

1810

1730

1805

17

ol

34800

270

55~65

159

299

2011'407¢12¢

09:50 ~10: 20

05

2020

1840

2000

1800

1915

18

ol

34800

270

55~65

16.0

298

2011'407¢12¢

10:20 ~ 10: 50

05

1520

1900

1510

1860

1898

19

olsd

34800

270

55~65

160

298

20114078129

15:00 ~ 15: 30

05

1510

1880

1830

1860

1885

20

olsd

34800

280

55~65

16.1

297

20114078129

15:30 ~ 16: 00

05

1830

1860

1870

1840

1865

21

olsd

34800

280

55~65

16.2

297

20114078129

16:00 ~ 16: 30

05

1870

1840

1850

1840

1850

22

olsd

34900

300

55~65

160

298

2011408808

10:21 ~ 10:51

05

2020

1990

2020

1580

2003

23

olsd

34900

300

55~65

16.1

297

2011408808

10:51 ~11:21

05

2160

2030

2060

2000

2063

24

olsd

34900

300

55~65

16.2

297

2011408808

11:21 ~11:51

05

2120

2020

2030

2020

2048

- 135 -




2%

=4

DS

i

728

A
4

SHAK

ItEA T

HE NEsE

mg/L

oc

L/hr

Day

hr

mg,/L

25

ol

34900

300

55~65

16.3

296

2011408 808Y

11:51 ~12:21

0.5

2070

2040

2070

2040

2055

26

ol

Jy

34900

300

55~65

16.0

297

2011408808

14:05 ~ 14: 35

05

2160

2130

2140

2060

2123

27

ols2

34900

300

55~65

16.0

297

2011408808

14:35 ~ 15: 05

0.5

2070

2050

2040

2030

2048

28

o2

HS#

2
=

34900

300

55~65

296

201140808

15:15~15:45

05

1840

1800

1830

1790

1815

29

&2

34900

300

55~65

2011408808

15:45~16:05

05

1890

1810

1830

1730

1830

30

olET

HSH

3

34900

300

55~65

16.5

296

20114088082

16:05 ~16:35

0.5

1790

1780

1730

1750

1778

31

o

HSH

a
=

34900

300

55~65

16.5

296

2011408808

16:35~17:05

0.5

1800

1780

1800

1780

1790

32

4&d

35500

26.0

55~65

16.6

299

20114088109

19:35~20:05

0.5

1650

1650

1650

1680

1658

33

HSH

a
=

35500

260

55~65

16.7

297

20114088109

20:05~20:35

0.5

1620

1660

1660

1670

1653

34

4&d

HSH

=1
=

35500

260

55~65

16.8

297

20114088109

20:35~21:05

0.5

1610

1620

1640

1670

1635

35

4&d

HSH

a
=

35500

260

55~65

16.8

297

20114088109

21:05~21:35

0.5

1620

1620

1650

@
4

1660

Wask

1638

b AYEE B+ J7|F : 1600~2000mg/L
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® 2011. 8. 16. ~ 2011. 8. 19 ¥4 Datasheet

W

J% = o

02 0% ¢t oot

L= o1 X
[=E=N=)

: 2011. 8. 16~ 8. 19
(Bldas
: 8= F 8|2 Lab. Test AH|
'RC-3F I5E 98 g4

2% Melgdy

=
o

H3Y

DS

= ol
sHg

ra
2

ra
4

EFEE

ItE AT

HE ANEEE

mg/L

L/hr

Day

hr

mg,/L

35600

280

55~65

16.5

298

20114088 16Y

09:40 ~10:10

05

T
w

1570

@

1640

)]

1670

@
4

1690

YasE

1643

olsd

35600

280

55~65

16.6

297

20114088 16Y

14:00 ~ 14 : 30

05

M

1620

@

1640

@

1640

@
4

1690

YasE

1648

olsd

35600

280

55~65

167

297

20114088 16Y

11:40 ~12:10

05

M

1530

@

1620

@

1660

@
4

1780

YasE

1648

o
on
]

35600

280

55~65

16.6

298

20114088 16Y

16:27 ~ 16: 57

05

M

1590

@

1600

@

1610

@
4

1620

YasE

1605

OlET

HSH3

35600

26.0

55~65

16.5

297

20114088189

10:10 ~ 10: 40

0.5

M

1670

@

1670

@

1670

@
@)

1670

Y3sE

1670

OlET

HSH3

35600

26.0

55~65

16.9

297

20114088189

10:40 ~11:10

0.5

M

1620

@

1630

@

1630

@
@)

1650

Y3sE

1633

ol

35600

26.0

55~65

169

297

2011'408¢18Y

11:10 ~ 11: 40

05

@

1590

@

1610

@

1620

)
@

1630

1613

olse

35600

260

55~65

170

297

2011088189

11:40 ~ 12:10

05

1610

1640

1650

1650

1638

olse

35600

270

55~65

169

297

2011088189

14:05 ~ 14: 35

05

1640

1640

1650

1650

1645

10

Ol

HSH3

35600

280

55~65

16.8

298

2011408819

13:55~14:25

05

1610

1620

1620

1620

1618
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DS

X

ERE;

SHAK

ItEA T

=4 Xt mg/L

oc

L/hr

Day

hr

1 OlE2 | HSHES 35600

280

55~65

16.8 297

2011 408¢19¢

14:25 ~ 14:55

0.5

1610

1610

1620

1620

1615

12 olE2 | HSHES 35600

280

55~65

168 297

20114088199

14:55~15:25

05

1670

1670

1670

1680

1673

13 | asa | Hs

ra
Ju

35600

280

55~65

17.0 297

2011408819

15:25 ~15:55

05

1630

1630

1640

1650

Hask

1638

14 olE2 H5

ra
Jy

35600

280

55~65

17.0 297

2011408819

15:55~16:25

0.5

@

1610

2

1620

)

1630

@

1650

FErD

1628

15 ol HS#S 35600

280

55~65

17.0 297

20114088199

15:55~ 16: 25

0.5

@

1610

®

1620

@

1630

@

1650

Hase

1628

> AHEsE e 7)E - 1600~2000mg/L
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