Bhp&S 1106

~ A 22 [ e M LT A v B A A e B AT DA 5

Shi BB

WERRF KRG S AT 7 AT AW

B B AT URNET S AR, BEEICEMA A T OV A A T HEE THY , BRI RS T DL,
A T BRIKINC LS THBET 22N TED, ZHETICT AV EIBIRE DB IS P RE Th AT L EREN
TWBD, KVIRWEEEOA A D43 BECH 23 AT REE S 2 DiLD, £ T AL TIET A4 R ORA L) A4
D BERMEE B A LN T HZ LA HIE L TSR T 7,

TNHVERIRENZONTOEBRFEREFEIZ, 7 ALIAAF L BLORAEIA AL DT b A AR EE K OV &
DMERVNEE A A Ul AR EL g o T, RIR TOBGRIV L B RIEME X 2.0 ThD, 7oA A AT DWW TIEFIIN
BEZ 2.0V EL, iEZ/INSSTHIET, BRENR 1.9 1ISELZ, R4 OREEERCIX, BELRETHER
(B A A DFRALSHEA TLEIT2D, BIEE 0.8 VIR TSR CEBREIT- T, BIEEZARS U720 IS B TR K
T 12 LT, BALMIA AL DERALZBET 1D, A4 DK R LR NS EBRAHED 5= TH D,

REAIRZ SIHICE X B RS TR COERBIT o7, — IR EA RS 5 LMRMEE MK T 95203,
CZ T EHREEDICEEL m<THIE T, IBMEEOIK N 2T 5 EE A AT, TORER., MELEEZEHICRE
<DL TURMELEE DI T 24N TELZEN RSN,

BEDOAF L DNHAFTDIHAINTUL, B DAF L OERERIG T ONDZ LRS-, 7 oAb LAt A A
P EELENENOFEHRRI G A A % HAF ST TG B OFBRET 7203, Wb IRMEE NS K EK T 9554
Rlreoiz,

~ AT OPENET SA ANFA A R E R D7 B B CEDREE THY  AMFFETHE B L7 v kA
T ERACA T DYERED FIRETHDHENZ D, JFEHREEZY 300 ppm T KIEAHEAEE DK F23H 572280, 1E0>
DAF > DIFLEIZ IS TR FESNDZEND | B E OV E DI ORMEIE AT 22 L3 Lo 25, —
BT, il A4 G IR DI NS EFRETDEIXIE AN AIRE THHESZ 2 DD,

1. 4 D, BT EERBEZF DI FNE D720,

il

~AVaZEMNA T FEEEL TORENERS
., EOISAICET 5% O ERED HLTHD, <
AVRZEM LTS ESFRERDDHLN, 22 TldBiria
1 mm PL FOREHARXLH T LKA TS, KEZEE
IZHARD LR E A BRI T ZE DN TED LV K
R DDHTEND ., WEEREIE T CTORIGR ., B RERFD
FEEE 72 HAIN C XA BOSIER M) B2 E DR R MRS T
BY, KNEEELTOISHNERELTHEA TS, —
FTwArnZEM O E ~DICHb RS TVWD

EROITVA LB ORBATE LT o BEEE S LT
A PET A AEBAFELIZE, 2R LR T RIS
~ AL DOMIPNE S TR B E AR 528 T,
AF B RKENC Lo CREI A IT ISR B ST lfEa
796D ThHD, ~A7afit EENE TN E IR E 78D
7230 BERITIZBEI LA A 132 D £F FiRiciinsi-
B, RIS AT CRLIET TV ESEECED, &
AETORIEC LS THI T LR E DT V)48 SO
f2. Vo R7eE DA F VORISR THDHZENHL
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N2> TUNA,

AW TIX, ZO~A7aAF @G T A AZFIAL
CHE K HT B EAVD A RS A A DA FTREMELZ DU
THRET LT, MEARIZIZ T NI A R DSk 2 7oA
FUNEEND (Table 1B, ZNSDA A ZHE KSR
FHYZ BN - TR 2T BN 3 B S AU X & TR R
RO B IEF A IR THDH, ABFFECIIEK
HIZEENDEFEDOA AL DB RAL A A L7 AL
AT ATONWTHE B LT, ZLTwAIaAA R (G T N
A ADBNESAERC T A A S et e BRI M IE T
WBLZHLNNCT DI EEMZED BRE LT,

2. RATOAFVBHET INA ADERI L EER A %

ARG TR T 272 DIERIL T~ A 7 v A A R
FRAAEZOREERR 2 (R, FROYa T AT
JEZ 2 mm OLOE W, B 3 1T IO A gIkRL
7o ZOYIBRUTZER oy LEERR CHEEN T 0 DRI &7 D,
BMREL I TFH 2B L CERmICILAIT T A

EHEDESNTHO (T /7 >7 200, HitELAR) % H
Wz, BARRO MO Y3 I NIRRT O R i
AN — IR S AT DR IED ERDT v N —%
BRI TND, bo b IMUNCH DT 7 1 BIZIRE IR 2 it
WSELOOF 2—7 (N 1 mm, SM% 1.6 mm) 24z
fEL7o,

FEBRTITHOCER LT 2a—T 2V ORT
(IC-3200, KdScientific) [ZHfEL . —EHE TWRG 452
LIZE S TRBHA R I Pl 7z, BARIZITFTEDE
2 EZ ELEIR (KDS6-0.2TR, F/KEX T3 2H
WTHIINL Tz, A2 U PNERC 10 mL 37203 51D
FTHL, TO%T 2 — T WEHOWERE VP THRELZ,
B LT-RIXfEA A 7~ 757 (PIA-1000, EEE
FT) 2R AL CTEDAA AR EZRIE LT, [EINES g
R DFE BT 244 OIREZFEFOZ DA D
JETRUIAEZ A IRMEEL L CERL, ZRER L
TIRMED LA W E BRI L 72, ABFZECTHEET5
Tt BALA AT T BEA AL THAHD T,

b
o
© o
H‘H‘gl‘oH'}gH‘ 00
T4'7D§F='ﬂﬁ_ 00 « 6 © 00 0 g0 0%0% ,
DIFEE ©
1. ~ATaAT U PMET 7 3A AD JFER
Table 1. YK IZE FNDAA L FHIFEE
A IR (g/kg) (£ Vg TR (g/kg)
Na* 11.05 Cr 19.87
Mg* 1.326 SO,* 2.649
Ca** 0.4220 HCO; 0.1400
K* 0.4160 Br 0.06800
Sr** 0.008500 F 0.001400
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BlxZHTS
<A I0ZER

(a) HEEDOIME

/l iouﬂct
| YAOORE

(b) NESOHEE

2. AT OATUYERET I SA ADRNLK

70mm

»
v

15mm

slit 10mm 40mm

5mm

60mm

X 3. L ipbiar 2 h

BRI SAF DD DA A IR EE IR 1 Kb k&L,
ZBEA A AR NDIRDA A L FAHEIL 1 LT &7
LT THD, WITNE 1 DD ENRKEVIEE A B
SHEATWABZEERL TN, FT2, B, SR 5
FCH B CTWBI 272> TN T=8  BARRIZ I HE )
HEATUI G I RIRMREE 3 2 18T D,

3. IViEA A DR MEEED

T AEIIT DEKIEFESE 10 ppm (ISFRELLTZ, 10
ppm DOH T AW ALY EIL 3.27 ppm Th D, Table 1
S0 HEKRFPOT A AF L PRIEIL 1.4 ppm 72D T, 2D
FERTHOWDREO 7 A A A PR T AR D 2.34
5T D, AL TILEIRE S TILRME L2 DL
FRENDDT, #EKFOT AWA A PREELDE N
R VTR E T 72,

FP, O OFEA 0.2 mL/min [ZFEEL, HINEE
DRMEEINC RAT T RBE AL, ZOFEBRTHLIL
T I s LR O BR A 4 (a)l TR, Bl & e
TOTTTIPPREIEED 1 LR DONTURIE R FrE 2o

TR, WEBEN M-S TWDHIEERL TS, BIE
DEWIZERMED BEITL, 2.3 V DX
KT 171U, UL O TIEB AN B A
SBIIZF 2—T NERIC K BEO RN AEL TNODHIEN
EFBEITz, ZAUTIRBE CH LK D BRI RN HETTL T
RFEMBFEPRAE LD EEZDND, K4 (IZBWT,
BEN 2.3 VIV EWERIEICB W T T723 1IZKLT
KPR TEOLT | MBI T ERGZL T
VN, ZAUTH ZADIEAEZ L > TIRD FEE OW 5| L 278
ZWELT DB ZBND, BROER, TADFAEX
2.0 VUL F CIEfERI a0 -7z, £, K4 (a) TIE2.0V
LR DG CIIm BN A R TELT — 23 FHN T
W5, EZCLED 7 AAA AP T IR R TIE
WEIX 2.0V ERHHTLIEEL,

W% 0.02-0.4 mL/min, JFEHEHEH O7 ALV L
IRIE% 5-50 ppm OFEFH TEbLSH, ML KT T
BAERAE LR RER 4 )T, £ 2 TOREIC
BT, EMELRDIEE A AV EE N EF LD
ZEDERRCED, TV RN R e 72720 T
%o A BIOEBRGACIXM R RIS 180-3,600 FLOD[HT
ZAELTOAZEND, BRIKENL— R OA —4 —0
BEM 20T CHEATL QOB EN 0D, ZHUEA Rl D%k
B CIXEENEEAEDY 2 mm LRI R W ENFRR EE 25
%,

BRI TR E O T EEbIcm BT D0V RN
Tzo IREDEVNEE BRGSO EREZA T 5
AA L NELAFET DI D20 B FRIS R
FLBRDIDEBZHND, IR S ppm OGEITITRK
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2 |
[ |
\E =#—=5ppm
h_—“"-x:___i__iﬂ —4—20ppm
s | . s _\‘———'A —_ —8—50ppm
% — .\.\_’/
N | | R —=-[BiE % .
1
N | B mIEE = X
R 'h P _
5 Ay /’,. -
A 4 —ir— M
hos M_\/\ ﬁ ’ /, .
~
A _ —
N ’:J‘_J«/‘~ .
°, \ as 0 0.1 0.2 03 0.4 05
BEIV] 2 [ml/min]

(a) TR DOBIR

(b) Vi, JFUBHE FE IR HEE O BEfR

X 4. 7 ALAF L DIEHEESE)

T 1.88 DI GOI, — 77, JEEDY 50 ppm D5
TRZRB W THIREA K FIEAZETRMEEE 1.5 £TH
DHIENTETND, FEHREDRSHIZEWERIAFIZB
TR MR N0k T AT AERAR 5 1R, B
JE 100 ppm TIEX 4 OFEHEFRRRIC, AR R VG
AT U YRAE DS i < 7R D AE R A3 RE H Sk 7=, 200 ppm,
300 ppm &= EEIZ7R D L AT RFIRT & B |2 B 72 BEAR
IR N7,

ZHVET ORI @O IRNE E A 15572 D I TARIREE
RIS NE L CODZENHALMNI RS T20, 2T
RVER T E DB DT ELLRWEETH D, T3EF
FOBLEBIE, Bt E S B O TR IR 2757
FERRTDUENRDD, 22T, fitdam< ol
ICEELELLT, B0 Ol H A S LR T
D FpERA T, EIE CHIEIEHZIEICLY, SEE
LBV TH BRI L DN AR A E F/ NRIZI 2
SNDLDTIERWINEHIFRSND,

FEERCITFIINEEE 2.0-5.0 V ETE LS, 5127
% 0.5-3 mL/min OFH TS, FEO 7 AbY
DAL 5 ppm EL7Z, #ERER 6 (T, BiiEDS 3
mL/min EVOFRIEIZIBN TS, DY 2.5-3.5 V O#IFH T
BEREENBBI 14 L-oTEY, @itE TR/
FEDRRIBE CHDZENHALNE/ 2T, 7285, TR ED 2
mL/min LA EOFRAIZB T, SV PNERICEFEC
10%7i % DHADPBAL TODZ LRGBS, HAY
n~ 77 (GC-8A, BHERAERT) 2 W CE DR %57

72 -

IS RIENE R
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RefE{RIENE R
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k / - N
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>

0.1 0.4 0.5

0.2 0.3
i & [mL/min]
B 5. IREDSEWVRIFICRT Dl EEE)
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Mrllz&Z A, HAFZEXR THAHZ NI LTz, ZHUTE
HEW BN > TRIBSETWAZEND, T 2—
T NERDSBTARRE L e o 727201, ZERMNRALIZL DL
Ez6N5,

EIEDOHERIZES 2RI T AFA DA e B CHERL
7oo WiiE 0.5 mL/min OYEEBNIEDHE, D EDKIEIE
2.0 VINBIEAEL TN 3.5 VLI ETIHMLIEATD
BRTDMBlEESNT-, — 5T, i &2 1 mL/min D513,
LIIIFEINELED 45V £ 5.0V TOAMERINIZ, Lo
THRED B WA TR S WIS W THER
IROETEIHITEDHEE ZHND,

6 (2B W CHUMEED @G E IR E DMK T
BREFDHERENTWD, ZHITHREE N ER TH AN FEA
L7eZENRREZ X HND, KT NSARTHBENEITT
BT DI BT IS LA A BB iR BE D i
WS TH OIZBEI T 20BN HDH, LLKRIENTAE
T HELIUCE S TN ELEIN THIRE D ELDHTD .
TRAEEE MK T35,

4. BIeMAA>2 DEEES

FALMIA T DPRMG B A LTS ROV Tl
%o FT, IR Bl /2 N E R IC DWW CIRA AT T2 72,
EEBRTIT 10 ppm O RALBIT LKEEREZFHL . 0.2
mL/min O & CTENENO H O Oz — & d g Tl
FILT, fEREB TR, It LIRS b B &
DO BRI 2 127225735, 0.8 V LA EOTEE TIXRMEE
DOAEFHH 2 KOS, FIZEE 1.2 V LIRS
TRDOAAABREIEN 0.757 & 1 J/INELR0, BREE DA
FHI 113912 E TR T 95, ZAUTRAL A4 DR LA
HATLI 0B 20615,

T oAt AL A DR T IR ERD
BROFEMEBRRENLLZALZE A 2.87, 1.40 V THLDITx}
L. RALPA A OFEAEBMEN T 1.09 V THY, Zhb
DHTHERBIR, 1> TR A A AT RGBSR
FTLLARWEE T RFES T TAERPIZETIAAT
7o AT DWW LB DTl leoTe B 2 Bivb,

B, BEAITTIEEIED ER-EELITRMEENETL
7o ZRUTRACIAF L DGR BB L T2 2R LT
B, FEEZOLDITEITL WD ENWR D, BALAF
DFEFTOENRNEZ LELLRNGEEC, R4

14
1.2
T
1
E 08
i;
~ 06
B
i 04 -
02
0 L 1 1
0.3 0.6 09 1.2
BEIV]
X 7. BAMA A O SEINEE
15
—+—5ppm B —e—5ppm PEIE
—&— 20ppm [B1E —4—20ppm PE4E
50ppm [BAE —=—50ppm PEHE

St 41 4 i —]

0 0.1 0.2 0.3 04 05
# &2 [mL/min]

8. TEEIREDRE

Y OREEHNET DG AITITSHICE W EEEZRAL
TEBERE 201D, LinL, AR TIEAA L DI D
BN ATREZR A COEBRAITZ DL WL HWE
EEBRALRWT Lz, Lo ToNUIED B CTITE
JE% 0.8 V ICREETHZLELT,

BALA A DOPRFE LR EDA A RS- 258
BAA LTz, RALI VY LDOPRES 5~50 ppm (ZFHHL |
SUVR T OFE R 0.02~0.4 mL/min EA{LEH T,
X 8 |ZSEBRAE AR T, Ve 0.4 mL/min D& JFUEH
23 5 ppm KPR EE TH R RIRMEE 1L 1.2 ThoTlz, 7v1k
WA DRI TOBBRIRMEEIX 1.6 THY, Rik
MAA LD 1.3 (5ThD, ZAUIHINBEDEWICESE
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BEZDND, T ACAF L ERALIA A DELRIKE
I ENZEH, 5.74%10* cm?/Vs & 8.10x10™ cm?/Vs T
bW, BENE L7 AAF L DI/ NENEDD | B
1A DOEBRTIIRIRL7=&30 A3 O3l
FISNDINCIVIRNEIEA AL TERAIT-o TV,
EARRIEEEDS 2 mm THAHZLIZE SN TERENOB
EEEAGIR T DL, 7 oALAA D3 5.74x107 cm/s, 5L
(WA 3 3.24%107 em/s 7D, 7 oALIA > D IF
BACA A AT A TREENE LS 1.77 (53N TH 7
ACA L IS ED B IRMEEE AR T VIR RED L
72o ZORERING | —RITKEREB BN OIRNAF 13T
DT NA AL D53 BERAE T S 720 SN2 D, Fe,
IR & KR E CH5 0.02 mL/min, 5 ppm OFMETHE
FRARIE]IR I D A EE 1T 1.049 LARWZ 1T T7K, 7ok
WA D EHIZEE I O AME M EE P #E 2 s <
2BV LA DIV TZ,

TAA T DA TR A REEHETER
I REIHI T D2 ENTE S, 22T, BAAA > D
BBV THIBEZEKIELZLT, GEE FTOR
b A7 DEALZ I I O B3 rEEDNED
ERAE LTz, EBRCIXETE 1.0-4.0 V OFIFH CELS
B, MEITEHR KT 3 mL/min FTHEARSHET-,

FERRER R 9 ITRLT, B, ZOFRHTRENTHY
A A A DN TOEBRL[FEERIZHE £ 2 mL/min LA
FORHIZEROBRAD LN, ZL CEELZRLSTDHE
FEAEEE D A 37578, 2.0 V THRKZRL, L LT
THETDEOIERL R CTHDH, YHIOEBRTH, EIE
4.0 V CIEBBHMA OPEAEFE DS 1 K0/NSWOTIL S B
T EHo TR, ZIUIAF Y ORIV HETTL T
WHZENIRETHD,

L2l Wit 3 mL/min, BEJE 2.0 V ORFT G KM AL
1.434 Z/RL Q0D ZHUE, 6.2 OFEBRCELNIZ R KR
HEEE 1.213 (513 0.8 V., Jit & 0.4 mL/min) K0 &
VY, AU EE K ELTHI LT LA I TE 2%
ARLTWD, BT EZ F<THER O IRNEE S5
NDAREMENRBHHT | ZERDIBANEARIL T HEHT /A
ADBBENLEEND,

5. 2EDAF U HNBHET DB RDIREME
WA AT E7 ACMIA T DIIAF DK IR 2 S

2

=+—1 ml/min
2 mU/min
=ir=3 ml/min

IS & RIEIRETR

y
o

R&fa {REN(E R

B4 A 2 e

=BEIV]
K 9. miia, mEESIECBIT AR A T DOFE

BIEU T BB B AT T, 7 oAA A DRRE%E
—EELL, MDA A DY 2 AL S0y Bl AEPERE
ZIRAE LTz, JFEHAIIE, KF 23 5 ppm, KCI1A¥5~50 ppm
(272D IDNTHARAEAT o7, FTo, 7o b4 DREFEIC
SBESRITE S DR HTDHNEEIL 2.0 VISR ELE,

FHHRERZR 10 17T, K10 ()37 o kA4 D
TRRE 2R 0N, AL A A N E N VAT,
BRI DO PEREE 2 R T 1.9 1ZIEL TR, I BT
HIEDHERIND, Lo, kA 35248
Lo T, EDOPRME LD RIE AR T3 22EM 9305, 5
ppm O KCl BWEENDE, B ROPHMEEIL 1.7 ITETIK
TULz, —H . AL A A AW TR, etz KCL
FEDOFFHDIBLEB EV 50 ppm DA THIREDS 0.02
mL/min OEXILIEHEE 1.686 BMEFHNTEY, 2IRHIC
TIACA A AR TRIED LV HEIT LT, 7o kA
A DAF RGN 5.74x107* cm?/Vs THHDITH L,
HALAA L OBENEIL 7.91x10% em?/Vs THHM, Zo
7o RCHINEE T b A4 O R E0EhE S0,
F72. 10 ppm D KCI/KE A IV CHUINE R DR 2%
HLBEOFRICBWTEP, fbA 413, 2.0 V
THRARRMEZRL TS, RIEFRCTERAHLANETE
2.0 V 17 ALAF L R OEAL A A D ik
W THoTzlzd, 7oA+ b A4 DB
HZRMESIL WD EB 2 HD,

[RERIZ SR A A EA AT D IAFT D551
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Sppm KF+5ppm KC1
—o—5Sppm KF+ 25ppm KCl
—o—5ppm KFD&

—a—5ppm KF+10ppm KC1
—+—5ppm KF+50ppm KCl1

1.5

7 w84 - ERE -

1] 0.1 0.2 0.3 04 05

(a) 7 oALAA L DRRKEE

5ppm KCl+5ppm KF
—8—25ppm KCl+5ppm KF

10ppm KCl +5ppm KF
—+—50ppm KCl+5ppm KF

st EIETE

Hi{t#h 7 2 PRl

RefE{ENEE

0.3 0.4 0.5

0 0.1 0.2 :
& [mL/min]

(b) HEALMA A DIEKEE

X 10. 7oAt A A LHEACIIA F L DNRAE T DURIK O Jfia 55 E)

DONWTOREMEREZTRAE L, AR LIZEBY, HINEE
MRELIR DL BALA A DERALN TS 57260, 22
THEEIL 0.8 V ELTHERZI T, JREHARIL, Mk
VY LERACAVT BZEZFEIL S ppm T O F Lok
&,

FERER 1 AR TH, BIEAMEN DI T 1
WZIEVMEZEY | EBAEIA A AN DWW TR KT 1.2 T
Tholz, M 7 \RTIE8Y, BAEAVT LD % G T ERHR
RIS A ORMEER CIIRALY A4 OPRMEE X
12 BETH-7ouE2 DL WALMAA L MFETD
ZEIZES T, BAMA A OEME T v, IRV
MEEEAFHI TN D,

6. ¥

~NATOAA T ARKET A AL DT A A A e DY
BAM AT Doy BRI BN LT, 1Z0 DA
AAZONWTATONT B EOR IR L RIERIC, VIR &
Ot BEAMEVMEE A A e BE SR &L IR o7, R
TOHGRAR R RKIBNEEIL 2.0 THD, 7 bA4 1
OWCEHNEEE 2.0 V 29528 T, BHEEN 1.9
(LT, B4 ORMEFBR I, EEER<TD
EEALMIA A DR b T o720 | FBIEA 0.8 VTR 7=

—+—Br
——Cl-

i A R =0 37 7

[y
(+1]

‘\r—’*\_—n,—_i

A 3R]

o
0

P (R @R R

0 0.2 0.4 0.6 0.8

#i 2 [mL/min]

1. AL AA L LA A% 5 ppm T OE T
B > T PR E TR SR

G CEBREAT oIz, BIEAAR LT IS HME B 13
KT 12 RBELRST, RACIAT L Ot RET 7o DI,
AT DI E R L2 N EBREHED LT D Th D,
KRB Z RIICEE | R RS EZRBIT-
7o — MR EA RS D LM MK F 3203, 22
T ERREEHICEED m<THIE T, B E O
TERT DI BRI, TOMER, ELELEEZ LIS
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RELTDIETENE DK T A2MH T 52 LM
iz,

BEDAF P IAFET DHEITIE, VDA F L D
HEDH T HNDZEN RSN, 7o b4 LAl
WA T B T E N ND RS A b A A 2 H:
FEVTEA DO EREAT T2, WPENb BN RE
R T 2hEREio7,

~ AT OPRNET A ATIA A AR HEE R D2 e
AF LV HHECEDIEE THY, KL TEH LY v
b AF v ERAC AT DIRFEL FTRE THDHEV 2 D,
JEURHE FE 3 300 ppm T KIEZ2IEAMEEE DI R 3 B b 7z
e, I DAF L DRI LS TRMER I FEENDHZ
LD BIREDORIRESHT- O ORMEIZIE 352 81%
HLWEWR D, — T MR AA B RN B

NOEFRETHBRICITE AN ARE THHEB ZHND,

SEXHK
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TR —C LD BN E T, VA AT VR
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No. 1106

Application of a Micro Channel Device to Enrichment of Dilute Inorganic lons

Ken-Ichiro Sotowa

Department of Chemical Science and Technology, the University of Tokushima

Summary

Micro ion enrichment device falls in a class of micro chemical apparatus, and it can be used to enrich ions in
an electrolyte solution. Since it does not require any ion exchange membranes or adsorbents, the cost associated
with construction and operation is expected to be lower than that of conventional separation apparatuses. Our
previous study showed that it can be used to enrich sodium and potassium ions. In this study, the micro ion
enrichment device was applied to separation of dilute fluoride and bromide ions, and their enrichment behavior
was examined.

The experiments were conducted using dilute solutions of potassium fluoride and potassium bromide. The
concentration was varied from 5 to 300 ppm. Through a study on the effects of flow rates, it was shown that the
enrichment factor lowered with decreasing the flow rate for both ions. This trend agrees with the results reported
in our previous study on the enrichment of sodium and potassium ions. Under the current experimental
conditions, the theoretical enrichment factor was calculated to be 2.0 from the mass balance. In the experiments
on the fluoride ions, the largest measured enrichment factor reached 1.9 when the potential difference was 2.0V.
Bromide ions were oxidized at such a high potential difference, thus the experiment for bromide ion was carried
out at a lower potential difference. As a result, the enrichment factor of the bromide ions were less than 1.2.

The effect of an increase in the flow rate on the enrichment behavior was examined. The potential
difference was raised in this study to promote separation under high flow rate conditions. The results revealed
that a large potential difference was effective in suppressing the decrease in the enrichment factor caused by a rise

in the flow rate.
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