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Abstract

The use of water purifiers has been increasing every year due to increased drinking water safety concerns
raised by the water pollution accidents occasionally reported. Currently, more than 10 million water purifiers
have been distributed in Korea, and the estimation of the purifier sales reaches two million units per year. As a
result, the number of used water purifier filters that must be replaced on a regular basis has gradually
increased. However, regardless of the considerations for the capacity of used filters remaining, water purifier
filters were replaced and collected at regular intervals. The high cost of disposal of the used filters by landfill
or incineration were required. Thus, in this study, the current status and trends of recycling technologies for
used water purifier filters were reviewed. It is noted that there was insufficient statistical data to understand the
current status of the difference between the number of used water filters discarded and the number of those
recycled. Most studies on the recycling of old water purifier filters have concentrated on pretreatment and
cleaning methods for sediment filters and membrane filters, with the goal of extending the lifespan of used
filters. Further, the study suggested future study directions on the recycling of used water purifier filters, which
could be useful information on establishing environmental policy to promote the recycling of used filters.
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1. Introduction

HYstHA He =9 e g 2HjAE B2 st
L Qdvh S QA 558 A-FHAI chlortetracycline,
sulphathiazole(Kim et al., 2013), acetaminophen(Kim and
Zoh, 2016)%} F4E2<] Antimony 53 22 5ol ng/L~
pg/L o2 EA5te vFQLYEZA Y Pseudomonas spp.
I 22 HAA mAEKim et al.,, 2006) HFAIAE A2
4 Qltha B3 9] m(Chung, 2003), 357 B4 A]
o] EQhdstal AME A o2 AF =T} Yol
S Hola JtKKim and Lee, 2020).

olel wet vt F7) AHEFS Wid Skt A
oF vk of ol BgH loen, F7] dudieE 20094
1,468,470t A 20183 2,505,000t 2 1087+ & 71% S7}
A THME, 2016; 2019).

A7) BagFo] gojdd @t F71H o2 wAs) oF st
B57) Y & B3 7stErder solual ok 18
W, d7] Zele 7] SAeY AE AFYH rHAg A
G ALE &% AE oo Al dFT Fr)o wH 2A
9 S, fFEE Y B &4 59 PHeE IHE
£ =9 #H7ska vk E3, FeT] YY) g B s =
71 &2 A& 3718k Qe FAth(Hannam University,
2016).

vhd, S A(ME, 2019)0 w2, 20308744 # 7] & 9
ANEEES 70%7HA &2al S22 #J7& TAZFE 50%
oAt ExF oy A2 &4 A& FF A 3
7] HZe o #FAd HES ETFH AR G2 Aol

ol & A+ F7] HZE A A 2 #E 48§

7
o] mFsluA Fhet

Table 1. Component of water purifier filter system and exchange cycle

F7le AFZEE F57] AHEFo] o B2 A% o] th(Korean
Women’s Association Headquarters, 2019). AFZ2Y F47]
£ BE I Ee a9 9HE FAHH o, F2 4719
QE7F AHEE L itk gutA oz AL E = AYYE ZH
(Sediment filter), Z&] 72 £ ZE(Pre-carbon block filter),
W Bl ZE(Membrane filter), ¥2E FH2 E5 ZE(Post-
carbon block filter)Z T F o] lom Z+zhe] B2 U3t
2t

AYHE DE(Sediment filter)= 25 19 % Zzay
(Polypropylene) &2 A& =™ 5 nfo] Z &9 Mg E4-E
FrEy At g 2 s=#1Y 5E 54 22
=22 & AASIY g gAY 28 $3& AZAATH
H a38F7]= 4~67] Do) tiCoway, 2020; LG Puricare, 2018;
Quming, 2020; SK magic, 2015; Wonbong, 2020).

Zg FIE &= ZE|(Pre-carbon block filter)= A&
gogd, FA52 THE 483 e 499 FF
o] &% BEE TIFHEL, 5HEE, 2 22 5 4F #
siHEd TS B NE §F AAt 48 a@dF7)7t
6~87] € o] tHCoway, 2020; LG Puricare, 2018; Quming, 2020;
SK magic, 2015; Wonbong, 2020).

AFzxd d7le vFFA AT volzis 5 ¥4 v
AES LHEZDS AAN] A & AF g2 o] AMEH =T,
UF ¥ 29l ZE(Ultra Filtration Membrane filter)9} RO %
B9l ZE{(Reverse Osmosis Membrane filter)7} o) 4 o]t}
(Cho et al., 2013). UF ®2#H<] &= &4 E(Polysulfone)
ojuf Ui AlgRXA o7 THE 7134 ZEHZ 0.01~0.04 vt
o]ZEY J|FZoE Ut A EE T H YL &
TE 52 AASZ PR dEo] IZE FFE ARS &
g SHAIIE 715E 7H ZHE 23F7]= 12~2070E
o] th(Coway, 2020; LG Puricare, 2018; Quming, 2020; SK
magic, 2015; Wonbong, 2020). RO @EH < FE+E TFC
(Thin-film Composite) &< &g o}v] =A(Poly Amide) L&
2 A Ftetd FE EgY I8 A7t F978e g
2 o)g0] AHE FHAT AR o) B4 BEE B
Tt 52 ZEORRE 4 07 o|FAA FFAIIE W
Aoltt. o] & 0.001 vlo] A& A, S, =2
T ETES &49] AAS 74, FHY ERE WEAFE
IS ot ZE wFFI)= 20~2470 € o] tH(Coway, 2020;
LG Puricare, 2018; Quming, 2020; SK magic, 2015; Wonbong,
2020).

we o o

=
=
KeX
=

N, o

2

[ ]: exchange cycles

Company Sediment filter Pre-carbon block filter UFROﬁll\t/:;mbrane Post-ca;?t(:; block reference
A Compound type [6 months] RO [20 months] [12 months] Coway, 2020
B Compound type [6 months] UF [12 months] [9 months] Quming, 2020
C [4 months] [8 months] RO [24 months] [12 months] LG Puricare, 2018
D [4 months] [8 months] UF [20 months] [12 months] SK' magic, 2015
E [4 months] [8 months] UF [20 months] [12 months] Wonbong, 2020
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F7tste] Al M4 AL E5ts AAA7]7]
A3l 7t AES AANTE 92& st 2H n3dFU =
9~127] € o] th(Coway, 2020; LG Puricare, 2018; Quming,
2020; SK magic, 2015; Wonbong, 2020).

Table 1] Ao AMEH 570 AMS] DEIAIZH T w357
£ TEstd JdEth o] F 37 AleAE AYHE IH
(Sediment filter), =& 7 £% ZE|(Pre-carbon block filter),
W Bl BE(Membrane filter), ¥2E JHZ E5 ZE(Post-
carbon block filter) 2 4TA|e] ZH A|2"H & A3 A
on, U 27 Ale AIUHE JE ¢ 28 JHE ZE7 2
2td FEY &3 ¥, 9EHQ ¥, X2E 12 EE ¥
H2E 749 39419 d+ I8 A2dEs Agsta Ayt

3. Market Size and Treatment of
Water Purifier Filters

S vEre dA < 1,000 o o] FFr)7E BRaE o
A2 (Fig. 1), AuividE < 2009 dl/d 202 339
oh 2018 12€ T 57 S8 ARFAE FY I
A 3%, AZY 197704 5 F 24070 A ol=a1, 3
F7] AZTREE 2% 57 do ]2 22 FAEY
(ME, 2019).

AYHE g+ Wd 1,500970, =9 712 &
1,0009H7), @B HHE 3607, EAE JHE EE g
HE 70090 B EFo] H7|HIL Jloen o] 7HH L
2 S8k 9k 3,0009 ¥4 B57] 2EZE A7EHA Q)
t AR FEY, FAlo 22 49 A HEV} @eiE
Utk HE A e BT HEE Y 10%E AEET F 5
oF 3009 o] HFE F 9o, Hud 3 Hg AR
(Hannam University, 2016)5 EUZ A28 2], 2HE B4

fu
i)
)
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sl B A% Ahsh fENG TPE AH0= oF 120
o do] AFER + 9e Roz JvArh

357 AL A e
Fotol VST Qon] s 2% BH9 28T 9
e B 94 BYBL A T AYGOE A%
g3 glot AvlHE gl ws @A A goleh U

PAZ ER AT 7] H2H e 2 S22 I
H71H2 e Aotk &S, HAHA AMSEHE o &
dE2 BF AH F ALEHL AT, S Zg0l
s A £t 9BEFE AT M2 BEEFY 2
© AF #7153 ok
A Zrr) du AJA, FF, F371R SAME 7]
H e Aol B aH| &S o] Aot glon, of
A7MA F7F ' ARAANA Y 7] HEEH Aol o
o AT A7 Qle @itk oA HZEH=E A &
de9 FEol Adstthe B4 14 FFA Zllske A

o2 dddr dFeddqA
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o
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@ Aoe MEY 2AE B5H
E3, 357 ARE s 2L A7EY AREo] ZE P2
[o]

A BAGE A BHGH 7168 Akl e AD
83 2E9 7ML AAAQozRE 49 448 3EY

tART O |E o] Yutg oz 2 FF(Ahn, 1995)°] S
on off JELT F e 7o) ALHT YA B B¢
= 9tk Z57) AZEH Aggo] nud Al 7149 Zy
S WEETE 71E€Ho] Aol 2 Aoz AsdTy AF
& 7Fsd ZHY 39 Zeag Aolx i RS F3
AA AL F Je F2E AZE] QAT AR e
B57) DHES Y2 434 122 A3 dAgoes
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Fig. 1. Water purifier market status (ME, 2019).
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4. The Current Status and Trends of
Recycling Used Water Purifier Filters

4.1 The case of recycling used water purifier filters
QiR J7] dAdHe A WY, 274 522 AYH
3 len 4§ FAE7] ARAE F7] HIZHE FAY
Aggsta ok wu o, W A5 dF BiXe
wHgeh F4r] dE FE A8 dxFHA AtEle HA
AXoZ 71 Bol AMRHI Je EIEO|th BEe
199237 E AuREA AEE T2 S A FF AlA F
29 FF7] AZAIA R, AL 2282 7|ge] 1A
YA AFHAJE Aol ohd FEE AP o] &AES
ZPEAQ] 22l FAT HIHE FA AHA S S5 4
B2l ¥ $£A4 Z2ao] ZAsshe 2HE o|TojYth
B AEE PH2 Ittt 22X 599 B9
Neg AYS 59 eb-r2ERld AXSE &7 Hg5 A
A& & AA AR - AFH S & Aok A
& AHE 283 AME ol2nd}rA e At 2F JE
Ao AL YTHBRITA, 2020). A2 B g A&
T39S AE AIRHJT 20199 sHEH7] A
FATL, €A T 270 A AR o]2E FHo|
HEel I AEE A @ASeE AEES 2
2HAEY AE2ET old 22 WG fdstd TR
2HAHE] AR E52Y Y S siAIAA o
bk T Ae Jles AFste E22Y A S A
T2 ¥ THTak, 2021). 3, AHEEH WZ A
ZAZ F S F& A ARESEAY Al

AAZ S8=E FEssTh
E34 tit Edzto] wokddl wat A7) AMEHH A
dE] 9 go| F7tsta Utk Egh, 2472 75 7|9
S A% H7IE AELY doH2 FUHL Uh 2
12E 9] A SYsteAgA gon, 7]
E ZA47] d¥8H QgL 34 Ve T2 AYUUE ZHS

Lo

2
2

Table 2. Waste filter recycling technologies

B dE 9 FEAFe A A A gy A4 7]
& AF2 A7HL gt R B5 dHY 39 A £
e 2RE Eeddie A st 2das ALt
T7F EAA glov ddH o AR 5 FEE
HA71H 3 Aok 72 £5 FH Y wAFIE BHEQ w
F719) 126 sdate, B ] @A F Z 72 £ 2
9% EXE 712 £ ZHE F WA A "2 7
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4.2 The trends of recycling technology for used water
purifier filters

A7) dEE g HE&T F e V1EY I B
71€E2 BEH FH} AYAE IE A7 &l 27l
GHA o, I 7]&S Table 29 2o} F57] HIZHE
o] &3 1EXx S FX(Kim, 2000)= A& 7] A
Al BAEE IR F718 H4E 28 go| X gt w4 F
(AM/M)E AA st Fxol 371 9 712 3 24| 71A

2 M RYAA AFE A5 FFAAAT Al SE B
9e 2 4T JPATOR AolgRon, P soAE
Hulsh Foem A5-AY G quiste] 45 58P0l B
Sah B9, A8HE BAE P57 ALHE o 2
Aokl ABEFOZA A71E 2% 2 A3 A5
% was g

M A

o = ox \0_1,”
2L o A o

o

7] A@Bl Hejo] ol i Z Sl vigFTFoz

ETE QT 29 2 AVELGS AT BET E

A At s8I HU1EY ALES FI=E AL

= Badde o Adet 2elu 438% 9 o]

£ 299 25 AP (Choi et al., 2010)2 €<
25 <

H
194 el A Fste] o A

ok
ol
R gy 3R
X o o H

1o
ol

Title Filter type References

High Concentration Wasted Water Treatment System Used Water Purifier Wasted Filter Membrane Filter Kim, 2000
Apparatus and Method for Maintenance Clearing with Air Scrubbing Membrane Filter | Choi et al., 2010
Method for Cleaning the Membrane Filter Membrane Filter | Yoon et al., 2010
Cleaning Agent for Fouled Reverse Osmosis Membrane and Cleaning Method Using the Same | Membrane Filter Lee at al., 2011

Cleaning of the Waste Reverse Osmosis Membrane Filters for the Household Water Purifier and

Their Performance Enhancement Study

Membrane Filter | Cho and Rhim, 2017

Method for Recovering Polypropylene by Washing Waste Sediment Filter for Water-Purifier

Sediment Filter Rhim et al., 2017
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Z F&E SHERDS B35t AAs= dH AT
At e 259 94 UFE 93 499 371E 74
st o2 RE Ed QHdEAS AAs = £IF AF
GAZE SAlY HHEAH O R dojuk® st ST S8 Al
Fgoltt. o] 7l&& FHY AEFHQA Sy AGrI=
E4Q1 o3 AIF 299 A AGA Foh AHE EAIAS
AdstAch

Agsta 4HsEE w(Yoon et al., 2010)011/\11_ Z94
A7F B 1/ S nAE ALH S o) &st AF

A9 Wl AAN el 2-sheYol D A A
of 27 fAZ ASHOT FYEINA o 262
Agete PEe TASGT o2 Fol 24 o9% W
B9l WElS) $e BAST wole HeYe T3 o

A A3

feu
M
X
o
¥
32,
rir
2
H(e e
o,
i
ro,
X
o,
o%,
n:E
O

AET AFE AASA FEA7L
95 Bl G5 2 Al
B Fol HAste AR F& FLAFAT
Cho and Rhim (2017)2 F7] #Hl¥€H 5 94
E AZS A HE FELE FAAE ATFE
th. FASIUEE, FoHIUEE, EDTASY S 7
azHE 2 Fx9 3 insitud] YHOE AFI AT
EDTAE ol&ste] ABAE ol & 3 QEEZ AA7 AY
ZHAeH A A 28 Rt FHE= 19.87%, 3T
B2 4946% J7totden, dAAEE 23% FaEHo Al
ZE Y 55 FF22 JBFAZY

Shddistm A (Rhim et al, 2017)oAE BS7
HEE T AYUAUE Feo 2F AFD FXA 7 TTE A
BAZ 5H AF S AAI npo]lazE HES o] &% B
24 A& T35t AFE &S FHAAT o5 B3l A
-1 01:3_,] N—ip /\5_8__1,]. tﬂ_a.'@;}/*gloqotq ig]ig_
o AF Al HAEE &A E4E HA8T F o] B
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5. The Policy Discussion for
Recycling Water Purifier Filters

A FE e B ARE BYOR A BP0 A2
A W QAo P AREN A + 5= A16Sl 3
Q0] REefe] 0|2 AN A% FAo] REF Aol

19859 FAF WA APE NG BEFATE WY F
#9428 59 AFE AR REFS B WG 5
ZHA7L W 8718 WET U o|F BES) FEF st 3
ozA, W 8719 ANE W Uk AFE =R 9 A
Eslert Sul Begel Yot 3 dEgol R, A=
o Aade wol1 F ANE ABEES S/ 9%
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FAFANAE L7 EXFAT &S SFF A F713HA
o 2016 1€ "HAANEEH, 5 F-H B % A= 78g
2 A|PSATHME, 2016). 1 A3}, ¥l £7] w3Hgo] 24%
(20143)l A 2017 50%, 2018'Al 60%= %—7}6}9}@
(ME, 2018). o]A¥, &AM Ao F=7] AZy #& &
F7rd A 2T Ay FE ok ZFsta LolaHA
gobg 4 qlo] A& "BaHo] ZxEHW MEE &4
FoF np S 99 o] =Y Jteiol AR ALo=E AlRH

S

g

Yi 2018)0l] mEH, &L &= 2 Y g o] M
SOY 2l WA= G de SEHS & A=
Fig. 29 Zth 4824 tid2 3549 5 A8 &4 o3
TAA 2 AL FA VTS UEo R 3 AEE ARV
St H 7| EAREEZAZTE LA T 1215704 F 27104
£ BE FENT AEE £ 2 ¥H vt g
F&gdsle mAE a2 U SFL “HEO|T oS
Age F8ARA SHol AA SF F 93.3%(253M) &
stk ol AE AEE FH FA =9)2 /HE8 AU A=
B gL dgge & 4TS v AL

71E 2H # VEL FE FEATE 9 AAY V&
g AA 7ol iFES Ao F7] HEE AL &
AE-gol H& 7l mHATh F57] A1Ze S48 o

AF717F B A A7) WiEe] #F LEFEE =ol7] 4

HIeH A& Aol EAdstEojof st A&F A AH
A 71€d AHE F AEE Vs Mol Basith B3, A
%L% 7Vt dgEH AZ% AL Ve aHE FFSHA

©@st7] % e 7)ol wH|stER FHdE o &F 2
FEAG 7| Ndo] AgH o). old we, 7HE& FF7]
HEe AM&E 71E MR 71E9] FHst ZeE I Y
o] By Z HEE ALE Yol FUE Jtedol &

A
A

A

L

A0R HATh AF S0, T ALE #H R&D A &
Very few
1.10% _ Few
Non-response 3.30%
2.20%
Very large
15.10%

Fig. 2. Research on the impact of the policy to expand the
use and method of recycling (Yi, 2018).
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45E o W9A FEATIL 198 & WA 3§
T gt sz aAE S =S Ads Fr Aol

T3, P57 ABE ABE A7 ol A1E N1EL 4
dolsaen BANL & Q=S 9571944 B I3
= 59 5& A9 AR 49 BY3 2 4BL B 5
9e Aoz pudt AL AFES AAA4L ool 7}
593 AREHE BF WYl BLF Fo| AokHnz 7

ZH dy &2 ¥ 2877 =& AAY A A9 24
3= 22 BE A S BAAIAH ETHRhee, 2011). o] & o),
HIE AL A9 &85 AFF s Z FAAGH o
Qg JtAE Ao AEHT

6. Conclusion

B30 3t Betzol Hobdel met F47] AMgEH 9
ZE 9 go| Frlsta Utk EFE, 247 x FE F 713
3l A&S A H/E AEEY a2 UL Uk 2
gu, A7) AZEHY A8 EYsEHAURA EoH, 7]
£ 7] dg8 AL T &2 T2 AYUUE Fe 9
duFl Be9 FEAFTE A A A J)Eoly AF 7
& 9F2 AFHIL U FHE B FHY F¢ A2 EE
e 25 E ZdA S AAs e A8 A
T7F &AL oy A2 Ao HiE EE ZHE JAF
H71H 3 itk 7HE BE FE 9 wAF = PEHA A
719 1720 slg3tH, Ze o] ©A F =g 7HE E5 IH
of ¥2E JHE EE JHE F wAE XA 5] diol JHE
E= g H7Fo] /M 2 A2z ogdr) tget sHE
EE 48 AEE Ve AL 2 H82 AdE Y AEgLE
=

ox, il oy

References

Ahn, E. J. (1995). Lubrication environment - A study on the
deposit system of waste lubricating oil, Korea Lubricating Oil
Industries Association, 69, 4-16. [Korean iterature]

BRITA. (2020). BRITA KOREA, https://www.brita.kr/experience-
brita/history (accessed Nov. 23, 2020)

Cho, J. I, Kim, G. T., and Ahn, Y. C. (2013). A study on

characteristics of filters for domestic household water purifier,
Journal of the Korean Society of Marine Engineering, 37(5),
541-547. [Korean Literature]

Cho, Y. J. and Rhim, J. W. (2017). Cleaning of the waste
reverse osmosis membrane filters for the household water
purifier and their performance enhancement study, Membrane
Journal, 27(3), 232-239. [Korean Literature]

Choi, W. D., Sohn, W. 1., and Lee, H. W. (Green Environmental
Technology Co., Korea). (2010). Apparatus and method for
maintenance clearing with air scrubbing, Patent Application
Number 10-2010-0042348, filed October 16, 2008, Issued
April 26, 2010.

Chung, H. M. (2003). Secondary pollution of tap water and
management plan, 2003 Water Management Policy Forum
Research Presentation Report, 403-465.

Coway. (2020). Coway Official Online Sales Website, http://www.
coway.co.kr/Product/Detail/?prodDispNo=347 (accessed Nov. 9
2020)

Hannam University. (2016). Development of Environment-Friendly
Recycle Technology of Waste Filters for the Water Purifiers,
Ministry of Environment, 14-112.

Kim, D. H. and Lee, S. H. (2020). Evolution of water purifier
technology due to social environment changes, Korean Society
for Environmental Technology, 21(3), 240-248. [Korean
Literature]

Kim, H. J., Hong, Y. S., and Ahn, J. H. (2013). A study on the
management of micropollutants in water system considering
climate change and other potential effects, Korean Chemical
Engineering Research, 51(6), 645-654. [Korean Literature]

Kim, M. K. and Zoh, K. D. (2016). Occurrence and removals of
micropollutants in water environment, Korean Society of
Environmental Engineers, 21(4), 319-332 [Korean Literature]

Kim, S. G. (2000). High concentration wasted water treatment
system used water purifier wasted filter, patent application
number 10-2000-0014908, filed March 23, 2000, Issued July
5, 2000.

Kim, S. G. (2004). Saprophytic untreated waste on land and on
the seareclamation a method used water purifier wasted filter,
Patent Application Number 10-2004-0058152, filed June 11,
2004, Issued July 3, 2004.

Kim, Y. A,, Lee, D. K., Yu, K. M,, Kang, B. Y., and Ha, N. J.
(2006). Assessment of bacterial contamination of bottled
water in Korea, 2005, The Korean Society of Environmental
Toxicology, 21(3), 283-289. [Korean Literature]

Korean Women's Association Headquarters. (2019). Research on
comparison of the regional purchase price of bottled water
and regional usage charge of water purifier, Korean Women’s
Association Headquarters, 1-31.

Lee, S. H., Kim, E. G., Seo, S. Y., Park, T. G., and Hyun, J. H.
(K-water, Prime Tech International Co., Korea). (2011).
Cleaning agent for fouled reverse osmosis membrane and
cleaning method using the same, Patent Application Number
10-1078046, filed March 17, 2011, Issued October 24, 2011.

LG Puricare. (2018). LG Puricare Official Online Sales Website,
https://www.lge.co.kr/lgekor/product/kitchen/waterpurifier/prod
uctDetail.do?cateld=9100&prdId=EPRD.331553 (accessed Nov.
9 2020)

Ministry of Environment (ME). (2016). 2016 White Paper of

Journal of Korean Society on Water Environment, Vol. 37, No. 5, 2021



asgel -

404 7Y -

- gdel . ol=7

Environment, Ministry of Environment, 416-427. [Korean
Literature]

Ministry of Environment (ME). (2018). 2018 White Paper of
Environment, Ministry of Environment, 464-476. [Korean
Literature]

Ministry of Environment (ME). (2019). 2019 White Paper of
Environment, Ministry of Environment, 370-404. [Korean
Literature]

Quming. (2020). Hyundai Rental Care Official Online Sales
Website, https://www.hdquming.com/product/index?categoryCd
=1000 (accessed Nov. 9 2020)

Rhee, J. J. (2011) Understanding Environmental Economics,
PAKYOUNGSA.

Rhim, J. W., Kim, K. Y., Jeon, Y. S., and Shin, D. H. (Hannam
University Institute for Industry-Academy Cooperation).

(2017). Method for recovering polypropylene by washing

waste sediment filter for water-purifier, Patent Application

Number 10-2017-0108224, filed March 17, 2016, Issued

BREEZEE x| M37R M55, 2021

September 27, 2017.

SK magic. (2015). SK magic mall, https://www.skmagic.com/goods/
indexGoodsDetail?goodsId=G000020394 (accessed Nov. 9 2020)

Tak, J. Y. (2021). Brita 'Attack’, Users have changed Brita
Company, The Gyunghyang Shinmun, January 7, 2021, http://
news.khan.co.kr/kh_news/khan_art_view.html?art_id=2021010
71548001#csidx604f09de7bf82958da8673e051ccf91 (accessed
Dec 18, 2020)

Wonbong. (2020). WATERPIA Official Online Sales Website,
http://www.wonbong.com/product/29 (accessed Nov 9, 2020)

Yi, S. R. (2018). Impact analysis of support measures for
promoting the recycling industry, Journal of Environmental
Policy and Administration, 26(2), 167-190. [Korean Literature]

Yoon, J. Y., Mun, S. M., and Lee, Y. W. (SNU R&DB
Foundation). (2010). Method for cleaning the membrane filter,
Patent Application Number 10-2010-0124408, filed May 19,
2009, Issued November 29, 2010.





