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2
i
la

2 &9, 7] A (100)2 A7 SA(S)e] FUHIL of=E(210) o FHol= FUT(110), o=
=(210) B AHAE=(220) Abelel wiRIE o] 7] HEl2(DO ZFe wet d7] AEETE HEE

= HE A
(120) 2 AF 412003 A2 7] AL=220)00 o8] =esols (13002 742 4 A,

AM(S)E FUF AZFol&(])e] &3le %+ (ultra pure water, UPNE FAH F&AE Z33ic}, 9

L A7 AEFol ()& A7) 4ol ppt(parts per trillion) @92 &3lH g Fol=(Lit), HYEF o

2Nat), ZF o]2(K+) 2 UXF o] 2(NH4H) T} & Fo]23 ZZQdlo]l= o] &(F-), FEetol= 0] 2(Cl-),

HEupol= o] &(Br-), Ho]ERte]E o] &(N02-), WelEdolE o] &(N03-), E2Ho]E o] (P043-), d¥olE

o] (8042-) ¥ FH2EAZ](-CO0N)E EES F714t o]23 & Lol&s XF3r.

2 AN AE, 7] FEAE100)S 47 255 A9 Y109 FEF(130)E S8t A=
g

A(120)S A EH A5 (steady state steady flow) 2E 3t== 7|WA(open system)S &

=2

ot

W, 47§90 Beel AFeled Tulss £ 7 gEoleon Resl] agom )
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Fohe Felzdst Agad. oo we, gy] BByl o8 Rese] wAF AEoleo] FaAH FEol
A7) HAFAIOE Fstel A% A0 FFHT 7] #ET130E Bate] AR B e 243
U RegHer $HE 4 Ak 5H% gEolee] S8 £ ¢ ANAe Fu ge Aol Lol
S8 Folol A7 {UT0)2 TFAG

u, A7l FA7H(110)9 FE(130) 2 HE (12002 FY3 AAS sk A7) FEAE(100)S A
NS FEeHES wet gL AEAHD)S 2=},

A7) SE=AQ9(100)2] THol= Ay olx=(210) L AAEZ(220)2 T4
A7) ol (210)9F AMA=(220) = AEHAMD) R} 22 o] AAZ (DR ©

ASE-(200)7F Wi E). oluf,
= wfA

F4e 2E ) FEALA00)Y AFEE s 3 FPOR AT

N

d& W, A7 A55200)= F

FE5AE(100) A=55(200)5 &

waba | A7) §99(110) 9] YFHLE ol (210)0] Y3 EelRola FET(130)9 FHL FAE(220)
od EMteln, 47l HE A(120)2 ofx of uwet, 47 A

(21009} MAE(220) Alololl x&kA W}, o] ,
& A(120)2 471 olAAZ (D) &t & 2o A7) gAY DRY & AEAAD)E Z2e t=a ¥
oz A-FHr).

vhghsHAl=, A7l AE 212009 oFHe dAA(B00) 2 FeMtel s Ao RN AR IFlds ol

(210)¢F HAE(220)5 A71Ho® Fefsta HE A(120)0S 9 F-25E Bogit),

7] A=HF-(200)= 2HI#= 2 A(stainless steel) ¥ W (platinum, Pt) 52 o= =2 FA4sta 7]
HAA(300)= ZdEHZ dEZ A=(polyether ether ketone, PEEK) % Z¢H|Egl ZF o2 g (poly
tetra fluoro ethylene, PTFE) &9 ojx= 3= FA443 4 Qo).

webA | A7) ob==(210)9F AAE(220)= HEAA(300)] o&) EEHa HE (12009 & wrol] wjx] o] 7
E 412008 Bt #AE:ol2(D)Y AVH 54 AEste AVgas FA%g. 2 A
olr==(210) E AE=(220)9F AZAE ASHF-(400)o] o8] HE A(120) Fe] HAAE

=
o] B7] 2eg w8 £dE AEol2 A AE: H s=E AEY 7 dH.

AZE(400)E o}x==(210) 2 AA=(220)9 A7Aoz AAF A7) olwt(210)9 MNEE(220)02 Y=
TFEE AYA10) H ob=(210)9F NAZ(220) S A e AR AVIE AESE SAHTEU20)S
E gt

F-(200)¢F 59 (100)9 F=xo wet st FA4ES Hd S du. d8 E4, AV
2] X (wheat stone bridge)Y S=H 3|25 FH|slaL vl AF g

A g 34T + d=e
Uk &9 A Al(nano voltmeter) Z/HEE U @9l AFAl(nano amperemeter) & 7371 S TE(420) 224
FHE = Q. AEE AV AEEE 25TCoAY A7 AE® oz Fislr] 93 2% B 2% X =

o] FHFHW 7] AZH00)9 o3 HEol2(De] Y] Ammst AEHh. oW, HEol2(1)e] 7]
EEE okl A(Del Al et

(CE HEo|29 7] AxL, L& AEFol29 HAZ=&(specific conductivity), KeE HE719 A A<).

B AA ] A, 7] AFE(2005 #Est HdE A(1202 AR FEA(S)0]
(210), #&E A(120 =(220)F 7] ASF(400)9F A4E Hr|s|=2e] gt
A, 47 AEOI(DE 47 faAd(100)e] @i hesh: A4S BEshe] A
o] o]AAZ(d)WHF o5 i},

whebA, 7] A G (Ke)= obeiel A (2)¢ 2ol A EH.
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ok,
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e
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>4
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belel 1)
(D3 @) s AEol(D] A7) AREE obdel 4(3)34 gol AFHL.

_!

d — (3)

%, 27 @EgmﬁfOEﬂHMWWJﬂ“ﬂﬁmw+ﬂizuww+ﬂi5@m)ﬂﬂﬁ olAAZ (d)el wz}
AAREE A27)(500) FAAS(form factor)d] W} AA LT, old wel, A7) AZ7](500)¢ A<9A7 (D)}
=2 FA3I] HE7](500)9] A4S wygsto i’yﬂ A7) ARE AEe] 3715 FE2F 5 3

T HE719 A7) AEE(C ool tg bd F AE719 17 AE=0)9] BlE2 A (4) 9 o] FolXit),

T2 - (
C ref D d d D ref

A(4)e] kzrol 1Mtk 2 A9, B wwe] Q¢ e AZ7)e ARR(OE Fd 2279 E 2
w(Cren)9} waLste] XA, 7)F NFE ALAA Dref) S 2= 7% F35 HHO ol
AR (dref) 2 o] AT LS AL v T AE7)2HE AEF A7) Arko m

o) ki 7] BEV(500)9] FAMPow Ad Ay Av Ase FZAsE

a7 =

2 (5)oll FAIE wpeh o] A7) AEre] SF (k)= oA FaHN(Dl wHEsta AEH A S
(D)2l Aol Bl gt

@ Wy
H']

U z)

£
k=)
=
1>
off E

Webd, RS ol AAYDE Folw FEAL00 ALHFD)E =R 3
FEAF0E AL SO ATl meshs W ol FAw Faul(@AE wolds
F7HE3} ol AR & =M 5

="

73] Sads Adspl =ddoRA S HEol(Del td d7]
AEES ST & e AR 3T = 3du. oo weh, g A &ald HEeol(De] =7t
ppt °|akel Apollle A or FrE HEL F U

A0S AAIDIE WIGA 22 FAGA FATADN AHL o127
A0)9 BAE FEFLA00S 2AAE S

T

asu, A7 olAA (D ek Faek 3 A7 AEAF M) WAEskE 45 s AU SF kS
2 A

>
>
2
S
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U‘
mmv
i

5 3 5000 olAAY()E ALAFD) B AAL 2A T 2 Y
% THUT. e 7&%71% A7 o AANE AQAGuT A TS Aud F4L 2ES TG
B ANl e A7 AN (OE Fastel ARAZMBG IAGANG FLA FHTORA
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oz

5
AF7E o)AAL (D= 471 AEAA D)9 0.30] WA 1.0 HHE Z2EE HAAHT 5 3l
6HH94 WS s A, B AAde A, 7] AgH &
1AAZ ()= °F 0.3m WA oF 0.8me] HAE 2tes AT +
E24(100)¢] 0. 5mm94 AdAHD)S 2= A5 A7 A3t 01737%1401 )= 2F 0.3mm U]X]
17l AE71(500)08 v~z Jgoz s, w3, f5Ad(100)°] 0
7+ olAAY (D)= 2F 0.3mm WA 0.8mmE 2EE= AAso] A7) AE71(500)2

2

=

[o W 1 o @
HOrle df X2 N

=2 ztm 7] olAAE(d)+ 0.3mm A 0. 8mm
71 AEAAD)H ol AA (D)= AE71(50
2 500) ¥ A7) AE7](500)E 4|

T dge A,

o
M

& wEAAY 37 29
Egoes FEE §olsl WET & Ak

Zd(modification)glo]

T 28 FAxshH, AV AFE(200)E A7) o=t (210) L AAE(220)04 9 B (polarization)o] &3k A3}
s 7 =g e Al 9 A2 A5(230,240) 8 Y)EkE REAF(290)S o X

= A71 A1 AF(230)2 7] obweE AF(210) 0 2HEH AT olAHo 7] 5 AL (100)
Aol vl E AL A7) A2 AF(240)L A7) ArE AF(220) o 2RE dAARE olAHol 7] FEAd

00) Zdell wix]Ech. Al A=(230)2 o}==(210) Ale] B A2 HA=(240) 7 AMAa=(220) Atolodl= F7F A<
A(310)7F Wi E o] 7} AF5ES A= s}

71 BEAS(290) 2 ofE g AnEsl vV R Y] A E(100)9] oFEs e ¥ d8E 2ES
sl feAd(100)S BE2d5(290)S HEstes TAd.

F

b A AlE, 7] Al B A2 d=(230,240), o= B AHAE(210,220) 9k A7) AAA(300) B F7E AAA

(B10)E Y3 FHes Z2=s FH|Fo] AV FEAd(100)S EHNE dAE AT ¥ HMEZ ATE F
AT},

Aol FFHHE AFH(200)2F &H(S)] AAMEANA E=(polarization) B AFe}-3H¢ 2H8o] s A9 H
Holl 7]l 93t AAZe] AL F At V] AASS AFHE(20009 FE5AE(100) Aol ARFEES W
ate AR 715ste] AZE(400)9 AZEES AsAIZITH

471 A1 By AZ71(0D) 0 hd, AFHE(20009F £A(S) Atole] AAE AL WMAE 4 JdEE AP
Al 2 A2 A(230,240) 0.2 FHE L ol ==(210)9F MAE(220) Alele] AAE HAESI] HAFol(D)9
ALTE A48t oo wel, AYANES AEFE o}t (210)9F MAT(220)9 HWHoAE EZo|} 2ksl-31
Qg o3 AAZo] AEA Fornz Ay AEEE A AT 5 k. ol wal, Fuje o]
AAiEolgtxs folgi wEE HAEY & Ut

T 32 B Uy ® gE AAde et = 1o =AlE HAE7]Y MydE Yehdle Aot & 30 EA
H A2 A8 AE7)(502)E FYF(110) 2 FE5(130)9 A& (12009 FAo] Aold HE ALstaE = 1
of =AY AE7|(500)9F AAHoR U3 FAL zher, webd, ® 394 E 13 U3 A4 i

< Fxshd, A7 F4(110) H FE7(130)= A1 ALAG DS 2o 7] HE 41200 271 Al
- AEAA(D2)S FHlste] 7] AE (12002 7] #97(110) B FE7-(130) Btk
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- ~
ol mel, 7] AE A120)9 FF FEE AFADOEA AE (12009 o] ARAE AEI (DI
P8 I F Atk A7) ASTU0E Tk 4752 oheE(210-4F A(120) 2 ARE(220)%
ool AT AES e, AT FFE §A(S)E A% 412009 §40] Sl wet 74
of Fadtuz AEFole(De] 7] &)l FUsA SHY B 47 AE/1G00)sh wwstel AE A(12
0ol FH3HE AEAIL(DI £8 /1L 5 At
ol me, 47l A7ERE P AFAE A BEAIL(DY FF FALORA AZT(00)E
9 AEE 43948 29 5 duh 4% 402000 2R 4F (D £t AF 41209 §4 F
N AR fEo) Fanlgel mek AAHD f50 FaEe P2 AL W A2 ALAFOL, 2o vE w
& AgsEE, 47 AL R A2 AYAA0L D)9 NEs 2AFORA AE A1) AR AFole
(Dol 2 zdaln A2 W8 A271G02)e] IS £ 4 A}
2 aAde) A%, 47 AL ALHZODE Az ALAF0 o 508 hA 7060 WAF 2wEH WA,
2 AN AL 2ege] 88 oleUAE AFAt AL dAHon NS AW Sulo gaE o £
A atolel 714 Ao meh e ohln deF $UE o8 & e Adst,

T 4= 2 Wy dAA G g% Axr HEV|E FHISE ol ARuEIHY FAE YEE EEA
T Lot}

T 42 Fxebd, B ol dAA o] o3k o)L FEutE gy AX](2000)= o5l &z (eluents, E)
£ AFste &8 FH7I(1100), A AlEE 7] §YHN(E)Y 7 FF3 o] dEol=E0] &
e AR =3 &9 (multi-components mixed solution)& FAsh= A& &F71(1200), 7] AdE £d8
NogRE 7] AFO|ES FEUR Eosted A7) HEolo] WA ¥ddd dUME &A(single
component solution)S AA3tL 7] TDEAHE LAE AZEEAe el AHUE wEste EEEE
(separation column, 1300) % A7] AFol9 TE& HAESIE AE7](1400)5 X3t

5 =9, A7 &2 F571(1100)= 47 2
FaRE A7 &YHE)SE FE8e] A7) EEZH 030007 A7 HE7 ](1400)E ARt =S ol Al7IE 9
HE(1120) B 47 & A(E) T &FAAE, A4 9 VE FE& AASIY ] £8ZH(1300) WA A7
L A(E)d] te @ (damping) S Fo]= 74 H(degasing member, 1130)S 1|3k

A7) S H(E)S FEetaxt gt AEolLES &dste] AR E}E IS A= o] 5 (moving phase)
L2 7)Esth. uebd, SES $e S Zu FadHe 849 F Y § o sl e
(1300) el wlx]¥ 31797 (fixed phase) =& tiste] oz FESA S 2be Edold vt &4

o] 47] oz olg8 F dUrh,

B AAde] A9 A7) SFAE)SZA F 18MQ o]de] AdE Z= xS (ultra pure water, IPW)E o] &3

o, 53], A7) S A(E)eR FaEe 24U A5 3tk (niscibility) & #ol7] #18] th¥st H7HA

7F AFE & der v BAYA AR ol BFS BT u o]2ARE 2dsr] f3 gF89
3]

(buffer solution)= © F-H]E 4 U},

B SARZAOE P FAADE §elo 7
2l =

A7) @71 (1130)2 M AW (11319 ulF-o] mx¥a Ar] SHAFE(1120)9F AZ4E WHH] FER
(membrane tube, 1132)& FH|8}e] 7] & A(E)o] HEHHA FE(1132)E Aves &< 7t== ¥ AW
(113D 9] WH=Z viE&=a g AE) T vEA T, oo weh, A7) &8N (E)S] o X3e 7|AGEH ] &
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