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KYUNG-HAK SUNG, BONG-YEON CHO, HO-WAN PARK.

Environmental Technology Institute of Woongdin Coway Co.., Ltd. Sammi Bldg.

4F, 136-18, Sangbong-dong, Joongrang-Ku. Seoul., Korea 131-220.

Abstract

The use household water purifier is continuously increasing due to the distrust of the piped
tap water, which may be caused by the deterioration of water quality and water supply
facilities in Korea. The water purifier distributing in the domestic market is the membrane
type that composes of membrane as a basic filter, sediment filter as a prefilter and activated
carbon filter instead of one purifying water system.

The membrane type using as a water cleaning system is mainly the method of micro
filtration(MF) as well as ultra filtration(UF) and reverse osmosis(RO). The types of MF and
UF are using to remove suspended solids and virus, and RO is using to remove ionic
compound in chemical organic compounds.

At the beginning the household water purifier was imported as end-product or assembled
by only importing module from small businesses in Korea. Therefore, people was hard to
confide in the product quality because the sales policy and management of water purifier by
small business were not effectively organized. However, the defects of -water purifier having
up to now ate improving by the efforts of special branches of water purifier and large
enterprises, and new great products are developing and producing. To develop the best quality
product of water purifier in Korea, it should be considered seasonal water characteristrics
rather than any other condition. For example, the water purifier can be affected by the water
temperature change, increase of suspended solids in the rainy season and inflow of raw water
having concentration in a dry season. The subject we have to investigate in the future is to
develop the water purifying system adaptable in Korea which can treat the water quality

using close analyses of local and seasonal water characteristics.
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Environmental Technology Institute of WoongJin Coway Co., Ltd. Sammi Bldg.
4F, 136-18, Sangbong-dong, Joongrang-Ku. Seou!, Korea 131-220.

1. A

rhu

AddghE AdFlA st BAA Fas HAAHE MG FAAR, 2dd £
of HAANE dFHa A FEEAS 22 Avd FHEE 2YsAH
Ak 70 d el BANL B we} =7} FAFE FAHD JEFEC] B
£22 FAHY 7te AAH AN FEAFole EAEAE FLAAT

FAL AL Aedy FEG%E A HAFAHY FHANM YH= wAEES
oh, WA, g, 283 d2 2dd - FFEeE AY AEAATY FEES
AH o AIFAZL, B AFxe BeRd Fo2 Jd £EREL AUECdA
A7 fd JdEAE ARE JhAgern Fr1Hd AL $3E dEdz
AT

gl FHRE HF Ard B FEE LAHH TR FTLE A5 2alo] A
ABA AZAg g AFHen A, O, Ay R FF7] 5& 7 A
e on, ey A3te F LIFAR A7l AHE HEL A FUHEAS
ekl S A7 FREE A FUEkn ded, HAZde urd A
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Aze, oz A7 AR e 4338 571 & Aoz d4dn.

Ae7le, 80 A AFAHo] FFE oJFJou, HF SFHEA By
AR7)Fe] vt A, 0dhelE HMembrane)d AF717t S
A Add H(Microfiltration) R #9] o #H(Ultrafiltration) AHe&44s  aH%(
Reverse Osmosis) A4 o] FF&sAn, 45 AFwao 71488 A5
Aol 80% o4& AHAEHa gl

a2, FHZo Aeddezse ddoda 3 go g gl 324
E FEAHEE AEste A7 S48 e Aol

ofAl 7tHE AFrle FAY Aad Mdrte LHA7 BsA A8

oA

e 7HEAFY A2 JEHD A, BF v E B el zEF
&4 B OYE $52 ALHIE Qo

m2td @A Szt AWE Ue FALEY HEHg o]2AF AHRY o2 @
S&F AE AH¥s F& A% AL ALY R FEAE se 5@

o2 BAYF A HES}TA It

F 4FUe FRHY FHEFS 5%, A5 316%, S 04% 5 o
24 gRgol AESel JEHT U] WEel, LAY F BE Ufe 53
29 BEAZ YaA FH 3UchFig)).

F25tde] 9E¥ BOD ¥3E BY #7L 879 oF ojuAE HHd1 o
g, 3537 F7e 2 ¥t gln gage Ad dgHn Je 6, g
Al #3 RE7h A4 FEYWoE AWY L TEHE £ e 1854 2
49 712¢ #EAYA R UcHFig2).
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XIGt= 9.4%

Fig.l Distribution of Water Resources

8 Youngsan River(Najoo)
——

p— 6 R
= |
g L |Nakdong River(Mulkum)]
g
e r

2 Bum River(Puyu) “

) [ |

Han River(Paldang)I

8
3848586 =
8

8
89 90
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Fig.2 Change of Annual BOD in the Major Rivers

XE 1899 335%, 29

M

RUE FAZAL gatE 44 A5 FAFF

57.6%, 35 F 8.4%, 718t 05% % YeltH(Fig.3).
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3E3(8.4%)

Fig.3 Distribution of Water Quality Levels
FxHo AAG FAFAN H5-FE BOD WEE B2¥ 1§54 7]F< BOD
lmg/ ¢ ©}3tE HFdte L A9 Aok (Figd).
T3 A4rdY 40%E AAste 3459 FAS F¥3E(Trophic state)2 &
el A AN APl o 583 dido] gle & dA 22 SEFA
7t A&E Ay dFEY 347 94 ¢S (Eutrophicfication) FEi7t Heo xF

(Algae) 422 U3t 59 o, WAE FLAAE + Utk

N

w

BOD(mg/l)
)

Fig.4 Comparison of BOD in the Reservoirs on the Han River
YUY FEE TFL FHA A Fd vl& AHIPAA= & Wt ik

AT7F F7hE 3 Aol 2AHEA A5 FHo] daHdn EF 2FEIE O

R

FaiA dA A5 APgozds 88 A7) Psoh
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Aedd BE 23 - AR F5EY9H, 4245 & A F, AFA A
Weagg T3t 7 7t ez FFEHA, oY A IEFATES Fid 7HA

A, g 2Ela #1 odd B -usdes 4% FEAAT sEE ZAHA
g, AFze FHYFH F& € F A (TableD).

Table.l Tap water Contaminating Materials and Sources Before,
During and After the Process.

1. Before Treatment

W esol AeHoz 2 8AE

- A%, W, % AGEAA gold WARA FT
| ELES

S HeeAse] HULE Fol sl w4

- fed XY

- AFAY Y, NP, AFALE FH v F

- AgAG SRS FoR P 3

- 5% 39 %

- 34 2 WrRgAAY A2

- 2YHQ )

2. During Treatment

W 453 A9z Wikt dAS $WA, 254,
Axzdg B 5
W A5Tgel 24s s FAE A THM 5 25948 $

i~
¢

3. After Treatment

- BHFHAPAA dHH R HrtHE AgASEA(IRED),
g Al

- FUEE EE A5z 24
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Froe AP dFE FEE Ho v FERAYY F4o] Yojum, 1 A

i)

2 F4EZ] P45 4+ (Red Water) ZAE Yot =8 F5ue 23

A HEEZBL FEER vhAAZ BAo o8 F5(Black Water)ZAS

Aol wad 28 W5dE T8 EYAE AX F Mg F4do
A FU8 22 A3V FALY g FoMAY FFHEZ HAH
vEdel #o] Adtd & vt Iy A, T2 BT FAXEFE of
WM v o] B To] os) AHE o]Fde] EYIAA A= YT
FAE AT A" L B2 ol AFHAN SEEY 2d L 71FAT
I, ol ZE o ol Ut 4FL FEEA FEIdUA $E29 Og 2A
< °k7IA7Ia QT

NHY A+FAA AFE F £2FBE 44 WF, TS A5z

ol
o

A x
T 3¢ EGE 2E9dg WA Ha oo dig HAF HA dete] 9= A

odl

L

oty ollmat $EB R mE I, 7o X WELAD ASE R4

=

g8l ez Hurse] SHEY, TAYE 27, WYE WY 5 FHLAEA

rir

E o0& ArAe] 284E dedn gl

2.3 As529

a4 FUY Be Adere $452 o4F F gle AHE $Ho] s
ATH EAAAL o - A5 Ado] BEES Aoz 1 UL FolR £ g
oF, 5EXNAL 5% 2 24y £ o] AaE £Aod F-3HH 9
o2 Zgata Ut
BAH FBOMILE AT A5 $E9 o AANE Hotw BH, 24} )
9 oF 20%E AAE 260/ AskrHe Bol Naka BA/NB(LEF HY]
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)

o

zoshe He2 Yo,

M

= AAYG B EAFY AstFiAe, AU il A Aty @Al

geta, FEA g AL, FE AR AAAG AHol Qe EYEFRRAE

8

Al (Trichloroethylene) 5 EARMNELAT dF FE&=HAH

3. U & %5 (Drinking Water)2] ©] 84 €

42 AZ22AH19E)ANN FEEY 29deE AZHE 8AS H4HEH,
e gl 48%, HFAAML x=F3 26%, EWASY} #EHo] 18% T TY
84%7t #x &€ EAE Uiz U

U 85 olf4AHE d¥Ed, dd AMAU94NA FAG AFAAE
#3 $£%E(Boiled Tap Water)e] 43.1%, A< (Bottled Water)7} 21.2%, <<
(Spring Water)9} =] 3}<=(Underground Water)7} 21.9%, A4 <(Purified Water)
7} 138%E YEUIA L, AL F(199%) EJAE ZEAtdA e 44884 F2
tAlE SR5E BY £EEC) 534%2 M B3, 447t 183%, AU 165%,
g FEE 78%9 colRoen, #xESE gz e A e 21%9 #
Bt 2 FAH199)7F ZAME A e BY FEEC] 534%, 7t
22.9%, AF7t 172%, A4 FEE] 107%S UEIUS, oo AL v &2
A9 YA o] @A A FRE dFd ENE 2R ¥rga gl

t}H(Fig.5).



Oricom Inc(1995) _3.14%

[ we | 7o N

n
Chongyong et 5 1%

al (1995)

Hyundae Reserch(1994)

OBoild Water OUnderground Water
M Spring Water BPurified Water
W Tap Water

Fig5 Sources of Drinking Water by Percent of Household

4. 713 & A5 A 2 ¥ (Housheld Water Treatment System)
4.1 AN AR HE g4
Wl N AMRHE AF7|E A dud ER ded EHE Us 7 Aok

e BRe, 45 TF #4d o AZEH XY, £ JEFE € 7
onl, AFY L AFE &7 AFsq FHLE Eo] FHE FHA AF3Ee

g BT, FEPNFES AT FAF B A= FaAs e 8714 BE
Asn Bt ¥ A5 WHel 0d BAL FAANA FFsHE $Aeln ol

H5 %] %, 09 BA AA ¥l TAZ don, FA2 §

ol
okt
>
it
o

el g Aok = BAS Fol Yok 2T 99 Fegs g £ Az

P A5 FEE FEHAY Y dFd}o FUeE ¥y R AH(FE AN F

# R el gt 7Y ¢ don AdoqF, e
L

F714, Z2F4, dA4FHoz Yys F7F UHTable2).
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Table.2 Distribtion of Household Purifier

— N3 |
— (e Er ——— 2c= |
] oz |

8% —— Xioom B
——{ TEIOIIAIME. UF) |
— oi2mEsRal |
- {oames | { 012201

|
ZE2A l
|

—{ SAISA(RO)

42 % 39 2 7=

71738 AFA g A AgE s WAL F2 2 2 (Membrane Separation)©l
g% Aoz AYAT(AHY, FFAY, J4TLe 52 Aestn Qod, 7
Ty o 54 & 2o

42.1 A4} (Microfiltration)

A 9 o 3 Microfitration) =2} 7] #F(Pore size)2 0.1m~10m Bxe HAE 717
o, 2 83 A AFEHZ AgHr)

Aol ztute] A2 Polysulfone, Polypropylene, Ceramics o] AH&5™, 743 &
o] oli= W tjFFe EHE Yt n2oA 24AA THE Ceramicolt} (Figh).

Ceramic & &) A7} 38q 02 wrgo] ¢i, ¥ F2AAE AL &
Adrke Aol FHolth v EE Ceramic ¥EHY 7 F 27 & 2mEA B
£ 3= HRAZIG 2y @78e], ¥-FEZ (Suspended Solids)e AAHA L #
7138 E&A(Organic Chemical Materials), 5352 &3 o|24 EZ(lonic

— 218 —



Materials) g el AA SHo] nefsirts Ho] dyojr}

219 6. Structure of Ceramic Filter

4.2.2 @9 o 3o (Ultrafiltration)

9] of 3 2 (Ultrafiltration) 2 YA FMF) %3 F4FHRO)ALelo] X8 2
L2 du|Fes fojatA FEE + gl 0001~01m FEQ) AAEFD 2 oy
S AA e 0l Ut ¥} UP = ALgFee 7150 Zon dx
o BAFAAY 24" EZE dAANY B A7dEE 2YY S Y o
€ T FoqdFHete] 7] F(Pore Size)e F2 EYEAFMolecular Weight of
Cut- of iMWCO)2 2 E7|8H, MWCO FH ~5Ug 7139 Mg Tec}
ghe)of e (Ultrafiltration) & 7139 27|17t AR} (MF)9 A4FR0O)S] 3+
AEEAN doHes ¥e FAdME AEY F glu, vud & ZHEA 2 o
Aoy dAE Tl i AA FYol Foh 1y o2y BF ¢ FF&
# F1BEEAL AAY HA e
¥ Fet(Ultrafiltration)®]  Hej= %A (Hollow Fiber), “+3 % (Sprial-

Wound), #-3%(Tubular), 2% (Plated)s <2 7} Aok 23 7188 A$
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A2l AN2"ol e F2 FFAY(Hollow Fiber)® o] ARgHETH 18]y 324}

o~

e Aetd Rges 74 ddstd A HII, w2 F2A4 A

A

A B4

r

i

€ e F Jen, 29=do] FHY APz 44 Iele 2ol A (Fig. 7.

Fig. 7 Structure of Hollow Fiber Filter

423 945 Reverse Osmosis)

71F o] o}F Z¥U3 W(Membrane)S $3t9 E¢ES Zy dde 7HA ad

|

o]

AP A Aoz FUdA 7 Bo] AlLs = 4ol

J\m

&, AR g Axde 7o WE oHY HAIFE FTHe=R TEHIY
o FHdME dF drlde THLE e st JFste] 483 Ha
JE FHolH.

r l l

12

4%

o
e

ANels HAY F3aqg 2 HYd AARE AH¥Loz AEHY
I, 2 Fole g oz AgHol oyt 80ddiel SolebM &858 AMEY
of EHe 71AE A= HEH7 At

AgFore 42 4

i

FEAE $8F A2 %3 0.0001m(AH = g

Flgel 100% £9 Dolth G4F% At 048 Bl 4P sl Hr
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MRS B3R, Bol Solgls 2UBAL EHY BI42 I

el
g1 §&44e &5 W FFAH(Figd).

\\\\\\\\\\\\\\\\&\‘
b

eliok

0 00070 3&

H0RIA
R - TIET S

Fig.8 Structure of Reverse Osmosis and Process of Water Treatment

gty FHEEU f71 2 T4 L9 EA, AT (Bacteria), HFo] & (Virus),
Z 5% (Heavy metals)g& X &3 o|2AEZ Fo daAlME 90% ol & AAE
<

23 gt 95 FYAFY FFAGANE el LHEZ] Tl ol

L
N

dadgol H7] WMol wmA o) $9o] Atk

52 AL 2ot ANFLL & FH oA NG AREIAS} F
of o dEA2 ol 4 YUY (Spiral WoundBEHIZ AH§3t3 3lem, A
& z7]o CTA(Cellulose TriAcetate)® AHgstgovt, 43te #F FAE 29

=]

F 3, Eo FHEE 9 4 Ao TFC(Thin Film Composite)E A= stz 3t
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Table.3 Comparison of MF, UF and RO Membrane of Water Purification

System
Pore Size 0.1~10um L MWCO 13H~1008t 0.0001m
sasEy 500~ 10, 000LHM 100~2, 000
g » = DAL HIHES HiCH B0 5 CH & 0
I CA, PC, PE. PTIFRE, PSE, CA. PAN,PVA. |
o] P !
RIS PSE. CERAMIC PVOF, CERAMIC ! Ploysul fone
o: BT 29F ~2kg /o 2 et~5kg /ot 7~8kgf /ot
Qo G QIR M2 OIZXE M2, BHOI21A  |[DI&KE MIZ, HIOIMA,
= HIOIMA, =2 2R0|IS8E, 212 |BROISBE, I

Table.4 Ranges of Filtration Process

X-RAYM Kt JINEM 1 ZHRIM HOIM
2l %N
sgny 227 ot o2 o 2%
P L o -4
8 &g 0f A =2y 202
WAE} RN o o
I >y
<« ] o
22012 & 24 SR IR Z2E
- <
AEEX pIR=
S . - %0t .
OF 212 Xi SNE
RN -« > -
P ST
=) A - ‘————-——-—-—-’
‘CU!Q/L »
- HIQicHA - [‘QBIE\O} EHQ?FQ )
SRR I
| u=zon | | mgop |
QRIEY BNAER(A)
'1 l(l) 10lO 1,(1)00 lO,IOOO 109,000 1,000,000 10
L 4
I T T T L T T 1
0.0001 0.001 0.01 0.1 1 10 100 1000

2XI=Z D0I3=0IEN um)
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I A5 YL 88 AT Adci o] W%ol 4 ABE A st oy,
4445 vk $O2 o0dul EolMEA WA 2oiSUT, 2T olFe] nFE
Aol B44sol $4% H(Membrane)¥ H47lolch By P4sl= Fz AU
3 g Ak Aeoleh UFRS7), 4454707 Qo

90 Z2EH2 Aok o] 28%, HUA et UFd4o] 66%, 94544 o] 6%

"

£ AASAL, 939 ol Fele AY4F AFIIL TI%2 NP FE87] Agge

o, YYeizet UPEAL 18%, Adddgae 5% A4aL e Aoz uw

u oh(Fig.9).
fffff _
1990 £ 0| X |
Hare |
6% |
Xieiof 2}
28%
4
Zeqol 2} !
66% ’
J
19904 S 0| % |
Feioin) |
18% :
Xteio{m} |

HHR |
77% !

Fig9 Distribution of Water Purification Type of Domestic



6. 718 AsA 2" x99 dH

Tl FEHAD gl AF7e H(Membrane)d HAF7I2A, ©wd HFYPE A}
£371 50t HAEES D(Membrane)® X e (Sediment Filter), &4 et 2 g
(Activated Carbon Filter) & A4 ZE}(Pre-FilteN 2 TAJH o4& E&38 1 gl

oo @A FRNAE GATHLIS UPES717 ¥ A3e Axsa 3l

Bl (Sediment Filter)E& X &3l &Aet e (Activated
Carbon Filter), ® 2 3¢l BE{(Membrane), A4 ZE(UV Filter) 5 =E3tur4l9]

AFA2UE RFD U] WRel PEEHo| Sode LuAREE 2 582 d

23 glvh
5adE AoNE 14H0R B 484, SEune Holu, Zidrd

& AAS F& 5~20m 71FE 71F M HE(Sediment filter)7} Y2, ThSth
AZ G248 EEZYe(THMs), AZFA e e f7)3st2de A A=

7228 (Pre Carbon Filter)7} At 53], 719 A4L4LEHA 0.0001m 7 F

44

< 713 = (Membrane)2 2 (Pb), Bl&(As), 7F1=E(Cd) 59 3¢ 2 2

o

2(NOs -N), &4H(S04)012 59 E2E ¥t AN Ed7A AAS Fo.

K

W 4Ee=2 ¥ F7HEEE(Post Carbon Filter)® £&H0 Je 7t2AE

o]

L

WA S AAs, E5t& FA FE 8L I HIFHoZ oM UH

(UV F 11ter)v‘:— Aoy Ae Fo gRdAM U8 FAE ATy bvlo]

it
iy
ol
mlo

STAAHFigl0). It o] Axde H4F 544 AR

Hx

-

2 st JIHET 8 A= doeH, Ars &7 2EHA wE

2

rie

BAZ A5l He zlo] ol
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Table. 5 Filter Function of Reverse osmosis Purifier

ATS/KIGE | 8 2
=2 As L MAHD, DAHLAO S ANSEES HMA
MHD 2H DIMI-?.—_J AR 5-20mQ |
CE2ZEN e 2350 BS.
Y10l MEHH K AX|
EAME DY HAM2S HAHG AEYol 25
LIIsE2HS HA
o o 3 o BEN DHSA(T0S), DIMS(YLMZ, HIOIHA)S A
- T 0" QUSE HHEV= 012 HAATHO HIGH =8
- DDA
A = =
ga= NAME MAHY 892 WA
XIQia T DIMS(UALHZ, (XD, HIOIHA) AR
o o = CHaa

Fig.10 Structure of Reverse Osmosis Purifier
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6.2 UF AFA2d
HAZoe BEY udE Ao A F84E& FANINEN FF3ALE o] &%

UF B7lst Azt de el 717t 538tk

OEM #2loz SAFE st qUth

UF A571e 13802 Ae HE7h ol 28 &folu x/A7] 5 HluH
A7t & B4AE APy, gions daAEH EdEEdE F9 R
242 AANFE ST AT 2 Z2E2)=HAE AA dHFE 001~0.1m

Axe 713& 7k A 2l FI3AYLE FAHY UTHE 6, 1911

Table.6 Structure and Function of the Filter of UF Purification System

S IS
F2 ALBO =, NHI, SULU0 S UK S WH
Miel B SXT AB
JHBAOIX 5-20mmQ) .
A2HES HAHGN BE2HO B3
S4E LE
RIS SUS HA
AVHIZ, AR HH
2 MY E20/S 28 W
HZ  He Jls
o o = B
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Fig.11 Structure of UF Purifier

63 A9z} FFAxd

At g8 34 e AerlE UFA 7o} vhaztAz (3d ez =g <oy
AR 5 ¥aA A7 € EEF A4 E  Egdade 5 4713883
€ AAN F= HEH I8 AT R FR=YAR & AA sFE Azy 7
B2 745 3o Table?, Fig.12).

Table.7 Structure and Function of the Filter of MF Purification System

> £ £ g %
gue gy | ESUES WSO #sue v
- QBB SIS HA
UBMZ, HEZ HA
MRIEE - | 22014 28 A
HZ HE Js
o o 2 Has

— 227 —



M2 HE B
(ONE HEL TWO Ep

Fig.12 Structure of Ceramic Filter Purifier

olE HFVIEL ASHE S AXY Ut oy, 28 dvwg T ¢
i, AFrle Bust Heobes Aol Aotk 2y FEFEFI o4 AL
AAL 4 g3, A B 502 s dAFEAFNEG BEDYe] AF o

ofu} mEFgol @b zlo] BTk

a4 Fueld FEHD dE 44T AF A9 357 FLnF a9
‘g’ oA A5 A% B NGRE, A, GE WA, IRAT 5T
=5 HUYB(RV1GEE 2 FEERL TUE WNYH)T HYS O

S8 Agel g, AEdAy UFgdsrie it se

ox

SAE F34H
o 1 UtHTables).
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Table.8 Rejection Efficiency of Water Purifier

"B" mark Standard

Types

According to

AL QL MT SIT. SR o o o
sEdETHE. -E2EeeE

N o e )

[IS2S0E, WA, §201, ojReH X >
Ju, mEoA

CIOIOi=. 2RHe. TRIKS § . 5
HUESXS, THZ. B AH

A2 4 IR bla. JE8, @2t

& ARls, 01 £ QSLIO &4 x x O
Q=i

A B4 EANIEA x x O
ga0l=2 X x e
a0l x x 0
4 X X S
EEe A o O

T51 M/F: Z2439¢y J+7], UF UF4+7], RO : 945%F 3F7)
T2 O AA", A ¥B(EL IF¥FR)AAAE, X AY AASH
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7.4 &

At wmet e d AT AAsA AZIHEAN T dede FEets
2 AAFEY =32 AT olEF wlE TR FEE BA 2 A u B
Aol & Azso 718 A7) AHRo]l §F Ho gt

8 AFrle 2714 IW AR dAEC] AEE FUMAY == BEE
vhg Fddte] el =Ysta dejstdvt. wekA AFr)o wol 2 @)
FAEE "I gl AFHxel iy B2 FAY] AV AT

gy s 75E A7l AR YdEE BEdE Ay dE8dA 2 o4
71959 =3 dYdo] AR vebd AF A2 dHe] sy & A 5o
7ta e AEHez L FFo] NEE I Uk

el HEE AeA2de o" te xAEvE AFEE FYEAo FHI
THEAEE Fdsor d

dEg0] F29 W, Fuiz ¢ HEL %5 € FFE QT 15 9

Fo %4 ol BA soka

H2.
lo
b
o

Bt 2Fsokg AFAY AsY wge T A9 R AL 3
S4g 9 25 24 AP AP & 3le B 2 N2de i)
wstel $FY AFALYS AAsE ol o 1UE B - -2y Y

AA T5E T3 243l & HAA Rojrh
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