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X7JUT—vav/—bhTR. 1F290Y8I5T/
EE2hEt (IC-MS) ZRWY JppbL NIV DBIETRES
BT OARFEZR/NTULET . EPA Method 314ICED
<IC/MSFElF. =#). TEEBRHBELHEIEDEIT
>o0O% MIS5TICELDE— ppb EEODAEE LTHFAES
NEBOTI[1]. TZITHBATS IC/MSFEIZ. LEEH
[CBIFBDBIEREOBRBICHT-DT. XV RTINS
NTLBFHEI Yy IRADFTIICLDEEEZRIFET A,
SHER A ICEAS U TR EREREIK 5 K UHEK 0.5 £ U1 ppb
LALIESIFBHERFERBSHBEH190%-105%T. XV v R
DRRHPRF (MDL) (3100pptRiFGT LTeo

Agilent Technologies

EHROBALAI E LTHYSLRTWE T, IHFE, s K
Mg o KE (CA) DRV T, @IEEBEIC X
LIHEGEPHE SN T E§, OIS T HEYDH S 2
o TWETHE, INFTHOEZA, HYTF V=T,
AT 7, TUITFOEMNTD - & H LR L T
T HRSNTKREZREMAKIHEH LT 21EM25 b
WIEFEBSH LNV THRBEER T E T,

BB & OHEK P oI REN 2, BRIEEER
WEEBS A v ra< s 75 7208w T
(EPA Method 314Z2/8) ., ZoTH:0d, EKIZBIT S
1-5 ppb L SV DGHHIZ DO W T MBI D ) T35, #
MeZe= DY w2 2 (MFKRPKLZE) 2hb e, &E
PRI TLE S, ~ M) v 7 2% 8%, ahmy
BN R R R e WERERILTRAE NS 72D, R
STHRIENZY) SN o/ TEHIERHD T,
MRS O W TR, EPARM SRS Y 5212 ppb L X)L
TOMMZHEL LTWwWaAZ E2b, HRE (DL @
FIEFIFARDENTWET, v Y v 7 ABEOFEHN
H TN BIT AEENE D EELEE T,

L DEWDL (50-100 ppt) TOMIEREEOMMEE L
T, HEONETOMHPEERI N TV E TP, FE
PEoMER, WAL ) vy 7 2B ATL Y ba
ATV —A4F 4t (ESD ¥ 7 F Vol B4 5 [
RSB S TwE T, HIH 2 RS 572012
3. HWR & BSBREO< N v 7 A0 L.
AF V) —ABLIOA V¥ —7 2 —AFRICFHFFIEA L
HWITEDNEREELLRD FT,



AF I —=ATOAL F YEHNINA T, @IEREERE A 4
NdE T Hm/z (998 L U8101) 12X, fRgE o~ A
F—FMARIRET A F CEROWEAS + U FAELE
To DA F VIR, A Fvyru~x 757 (IC) THEH
THHTGEAREA T v H T Ly HIZEENTHELTLE
B RICHRLE T, Y IR E L, THBED
WA T Y, L) bR A 4 v E RS S
2IiE, DA T AB LU T Ly R @I EIRT
HIENEETT,

AZVIC/MSICET BEER

ESIS K&AEA 4+ v 1t (APD) T2 w244, @,
BEMICAHERE ANy 77 28 L T A, —EDICE
BRI (EESRRZ: &) 13, APIY — A~NOHEEEA
WCIEHELEETA. BHEATETOAT Y LA ERIET 5
BB IR 2 P E R ) T8 A EHEE 0B/
ZHTF SO, ICKKEADI Y R—F Y b THD
7Ly OFEHIART KT, 7Ly i3y 5
L EBH OB S SHA F 2RI, KEAF I
BExHz 4, Chick ), BEHSY Y I VicEEh
AT D S U BHEAAPLY — A CERT 0%
i< eENTEET, ¥ AT ADPHELIZH 7> Tid.
T U= RZANDOH T L v e, ICrbo7u
—%1100MSD (E#:EHMHER) O ¥ 7T 7T W3
7 CER L, ESIV =R benEHIic3 s N
EBETYT, 29952 ET, 7Ly ¥V AT LA
F203F 754 VIREO L X2, KBILF N AR E
ORI LAY — AR AT L2020 EDT
XF 9, HRINBERE Y — RATEALZEAL
MSY A5 2% KAWL, #T9AFYEFTVIZEDL
BE Xy ) RMROEMZ LS T 2LEXH D T3,
ZOFET, NaOHE A X VAT L7 thie % s & &
HZENTEET,

BBRBLUBREINS A=

GMYATAE £V —-RAFrr7uax 757
(Metrohm-Peak#:) &1100 MSD SL Quad (Agilent
Technologiest:) THiK SN F ¥, FHENLZZL 7 b
OATL—A vy —Tx—ARHHLE L7, MDY
AT AE, 70X NI TF— N TS OENETE
BESPENCHR L CRME L F L7z, B8 x—%
DFMEFEURL 4. Metrohm-Peaktto £ + >
O NTTTDONRT A= BLOREERRATRLE T,

MetroSep ASUPP-5. Metrohm ASUPP-5 & & U Metrohm Advanced IC (3.

Metrohm Ltd DEZETY .

®|1. BENSA-—%

Metrohm Advanced IC

AAOYAX 100 pL
N3 A MetroSep ASUPP-5 (4 mm X 100 mm)
BRER 3/7 v/v MeOH/30 mm NaOH

PinE=1 0.8 mL/min

Agilent 1100 MSD

F1-ZVHE—R AT« TE—R"F—hFa—"

Veap 1400 V
RIgAXRE - BE 9 L/min @ 320 °C
XTSA4YHE 20 psig

TSR VZERE 140V

Fo )V A Lm/z99 1%
FoIIY A Lm/z101 17

2. Metrohm-Peakf F o0 FISTDINGA—H
BLURE

JAC vk

Metrohm Advanced IC [&. Metrohm 788 77—~ 75, 830 1
IH—T1—REICNet23VTIhD 7, 833U TILvHEI2
—Jb. 819 Advanced IC #&Hig5. 820 IC Separation Center. 818 1C
JUPIWT P IVEXA MR TTEBREINTVWEY,

E
Hh3 L Metrohm ASUPP-5—100

(4 mm X 100 mm)

p/n 6.1006.510
BRER 3/7 v/v MeOH/30 mM NaOH
BER 5/95 v/v MeOH/60 mM HNO;
HORR 5/95 v/v MeOH/H,0
PinE=1 0.8 mL/min
Y7L v UBER
BRUOEERRE 0.5 mL/min

MSD & IC ZEHULCRY— g Bfcsd. MSD D com R— b &
820 IC Separation Center ™D events =&t

IC/MSIC & % KR OB /ST A —F 12D\ T
. 2 M) v 2 RAEHEG A v oI X 23
PR T 2 HERT A, BXOZLZ ba AT L —
AV —T2—RACBIFA~ MY v 7 ADOFEIILE %
KTFEEEIEE2FRICEELFE L. 29 LAEKET
PRS2 ET A E. VAT ADOEHELED X O el
FHEL 925 REMET A2 WREME DD Y T35

< N v 7 AT 5 729120 NE2-mmTIid &
CHEAMmD A 7 2 %2 BIRL E L7ze 7T DEEDPKR
e, BFRRICEIY AT LAHNOFEENE< N v
I AMEPMETLET, T2 WEOKE WS T 4TI,
AW TIF o 72 & 9 % 100-pLofE AN EE R 720, K&



IS5 LA TEE T, WED/NSWA T
LZHAR, AT LEROEDLENIIREL D720, < b
Ny 7 AREREWE O Y — 7R %A L L, B
V=27 Lol b LEd, 29 LAERIZLD,
BEAEDT MY v 7 AHHBES 25 08 S e, #I]
PR SN N7 A B e (B S

SEERHERT A4 oKW T AT MA, TR b
Vo 72 AFDH LWL F M) I LABITAHINV T A% E
FFZHMWT, Y7Ly varvh sk MHLE L,
NS ORERLEOBA 4 k. BRSO ER
7283 0 TEAD, EFIEREY (TDS) EED
BV TN aw Lz Ea. BEIHICET Cwzb o
WAV E =T 2= AERTLURESRH) T, 29
L72EBRE, Y AT 2ot s T LET,
&R A+ v 2 REIIBRETIUR. KEAF Y OANE
BHOMEIOAL v 9 — T 2 —AEABHT LI EICRED
T, Wy 27 ST LTS,

1100 MSD ESIA ~ % — 7 = — 2%, W HEWFEET
DEIREZMRFT S L) ICRFIENTE Y, 100 pptk
i e WV MIBRASEH L T, ESIf v ¥ —7 =
—AD% L, MEOBEZ EDLOTZIFRT L, W

4-mmd A T AT OFEE TG EEME T L TL F
WFd, 1100 MSD ESIA v % —7 = — A%, KK &ET
DHIICD o L BRREFHEL T I oA >y —7
— A LITEY, WEDPS THEREITRIFIM T2
IR LiIHY THA,

AR

500 ppttH2Y o E FEIEAL R DOIC/MS F L — 2 % ¥
NIRLET, MERE n/z99) THRIERY 7/
A4 X (S/N) #RLTWwET, BIEHEMIIHI35D
V7rryvaryy4a RT) THEHBLTVWET,
Metrohm-Peak ICTIZ3ADH 7L v &2ty M TiH
LTBY., GHo@bhc, 0+ THILTWwEA
WHT Ly IR Dz CTHERT2 2N TEZE
T IXHOY 7L o2 MHHLTWAREIZ, 2RHOW
TVLyHaEEL, EHI3KHOY T L v ¥ &iliiK
TEHEHF LTS, 150BIL OIS TRONBERD Y 7 F
VEFNZ, T Ly arhTay AT A0 HEEET,
SN2 7L v B oMK 7 O — AN
i}_\./\/’(i‘t Lf: %) 0)’(‘"@—0

MSD1 99, EIC=98.7:99.7 (ICDATA~1\ICBLK1D\IC000017.D) API-ES, Neg, SIM, Frag: 140, "neg sim"

------- MSD1 101, EIC=100.7:101.7 (ICDATA~T\ICBLK1D\IC000017.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
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GHFREC BT 29 7L v FORRN 0 0 ik 2 B X O
HBiF, M)y 7 AREOECY Y TVOSHTIEE b
OTEREE LD T3, 2%, BEE. EbY. REBHE
#1000-ppmASIRIET 2~ M) v 7 A B 2 @K E
1ppbDm/z 998 L 101D P L —AKEZRLTWE T,
20 7S A0MMTIEY M) v 2 ABEDSHE IR
LN, = —LTWBREENTHZZIT TV AT,
SRR 7PV EE SR TwET, 95T T Ly
YD 572221280, BEFHFAOFTL v Ha3
BEI L., MRS F RIS TuEd, ZoRE,
130 TR ZER O ¥ 7 F VAsIEH IR ICENR T

W7,
MSD1 99, EIC=98.7:99.7 (ICDATA~1\ICBLK1D\IC000048.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
------- MSD1 101, EIC=100.7:101.7 (ICDATA~1\ICBLK1D\IC000048.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
12000
10000
m/z 99
8000 |
SOOUr-’_‘J
4000
2000 _____. U /" ‘\\ m/z 101
7 S\ ‘_r’ ‘\\ ____________ / e e e
0 -—— ¥
2 4 6 8 10 12 14 16 min

E2. CI. CO;% SO0,2&1000 ppmhVRET BV bY v I RICHIF DBIEHREE -ppbDE—F 00OV MISL (m/2998&U101)



K38 L OH4121E. 0.1255 ppb ¥ ToO#ERIER
(m/z99B L U101) OMEM{RT—FEZRLTVWET,

P E P AR I B VT, MR R O TR DS
BoshTwET,

[ETE

BIESRIZER 101, MSD1 99
T = 143840.996" Amt -2810.7345

] Rel. Res % (3): 1.9387e-2
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X51F, FhENEEERLppbE MLz~ b)Y v 7 A
Dty MBI Em/z99 7 FVvofFrru~x T
T AERLTVET, THIEH O IR & @~
MUY 2 ABREDH T, BEEBO) T a v
FALDBDTPICEALTHwEZ EXDb2D T, ICT
. GBS T AN —N—a—F 1 v
TKEERLZEND, T LEZRTOZELIZ—#IIC
FAELE T, MERMoOMMB L OMEICHEEIH )
Ao BETHII, PEOS MY v 7 A THILH L 72
BH#REE WA Z LT, BEEEEEmm~ M) v 7 A
WICRONARTOXERZ T2 LD TEET,

MSD1 TIC, MS File (ICDATA~T\ICBLK1D\IC000045.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
——————— MSD1 TIC, MS File (ICDATA~T\ICBLK1D\IC000046.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
——-—- MSD1 TIC, MS File (ICDATA~T\ICBLK1D\IC000047.D) API-ES, Neg. SIM, Frag: 140, "neg sim"
""""" MSD1 TIC, MS File (ICDATA~T\ICBLK1D\IC000048.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
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31, 0.49 ppbB X 0°0.78 ppb ki W 2 s L 72
WA F v KRERKBIEALMEREZRLTWET, BiAF
YREWVWHI I —U RN T ATHLEI LML, F
MHEY, WTROERDA F > TH BRIF 72 BIEDE S
NTVET, BEIZOVWTH, EHEL0HEDOAF VT
D EDLOTHIFGFBERIMEONTHE T,

|3.  0.48 ppbB &V0.78 pph DIBIEFREE & /i1 7 > KICHN L ISR

971 ID RHRE RHRE

(23%5) RFEE ppb % ENE ppb % ENE
ppb ppb m/z99 m/z99 m/z101 m/z101
05 0.480 0.487 101.46 0.519 108.13
0.5 0.480 0.477 99.38 0.471 98.13
0.5 0.480 0.460 95.83 0.490 102.08
0.5 0.480 0.477 99.38 0.492 102.50
05 0.480 0.520 108.33 0.505 105.21
05 0.480 0.494 102.92 0.509 106.04
Y 0.480 0.486 101.22% 0.498 103.68%
RERE 0.020 0.042 0.017 0.035
RSD (%) 418 4.18 M M
B ID RHRE RHRE

(B7F) RIFRE ppb % ENRER ppb % ENRER
ppb ppb m/z99 m/z99 m/z101 m/z101
1.0 0.780 0.756 96.92 0.768 98.46
1.0 0.780 0.810 103.85 0.830 106.41
1.0 0.780 0.776 99.49 0.772 98.97
1.0 0.780 0.799 102.44 0.754 96.67
1.0 0.780 0.788 101.03 0.768 98.46
1.0 0.780 0.792 101.54 0.807 103.46
1y 0.780 0.787 100.88% 0.783 100.41%
RHER= 0.019 0.024 0.029 0.037
RSD (%) 240 240 3.70 3.70

0.48-ppb HEL R

0.78-ppb #HE U SR



ST, KON TR AT LOWREET A ML
F L72o EPA Method 314126t > CTHE L 72 3fiH D

o< M) v 7 A2, @EEBELppbZ RN L 72550

OHAERZ KUK LTV E T, 920H Y TV DKt
FEOWT I, T2 EFY YT L—T g VI
REZGHLCH Y TINE L=V ATHNLE L,

FTRTOT MY v 7 22BWT, ppbL v o B
TRFZEERE S, WTFhof 42T, N
HEIFEYN) v 7 ATIH%% LRl>THWEFT, KV R
TAZE LM FETIE, EDOTEHRBERSMN) v
2BV THTHRTOREEZ TRV ENT M) v
7 ZADOMNEF—=srSRTENT T,

®/4. BIERMIEZERMULSEY b v I 20OSRER

BIETRES
RHRE RHRE
RIFREE ppb % ENE ppb % ENE

B ppb m/z99 m/z99 m/z101 m/z101
CI. CO;°. SO,%200 ppm 0.780 0.799 102.44 0.784 100.51
CI. CO;°. S0,7%%500 ppm 1.000 0.804 80.40 0.808 80.80
CI. COs°. S0,7°%1000 ppm 1.000 0.930 93.00 0.940 94.00
CI. COs°. SO, %200 ppm 0.780 0.700 89.74 0.770 98.72
CI. COs°. SO, %500 ppm 1.000 0.870 87.00 0.860 86.00
CI. CO;°. SO, %1000 ppm 1.000 0.973 97.30 0.986 98.60
CI. CO;°. SO, %200 ppm 0.780 0.810 103.85 0.796 102.05
CI. CO;°. S0,7%%500 ppm 1.000 0.851 85.10 0.846 84.60
CI. COs°. S0,7°%1000 ppm 1.000 0.990 99.00 0.977 97.70
IS5V 0.000 0.000 0.000

CC 1.0 ppb (FBH%L) 0.780 0.747 95.77 0.742 95.13
CI. €05 S0,°%200 ppm 0.780 0.799 102.44 0.777 99.62
CI. CO;°. SO, %500 ppm 1.000 0.920 92.00 0.921 92.10
CI. CO;°. SO, %1000 ppm 1.000 1.000 100.00 1.040 104.00
CI. €05 S0,7°%200 ppm 0.780 0.860 110.26 0.830 106.41
CI. CO5°. SO, %500 ppm 1.000 0.930 93.00 0.913 91.30
CI. CO;°. SO, ‘%1000 ppm 1.000 1.090 109.00 1.050 105.00
CI. CO;°. SO, %200 ppm 0.780 0.800 102.56 0.850 108.97
CI. CO;°. SO, %500 ppm 1.000 0.890 89.00 0.904 90.40
CI. CO;°. SO, %1000 ppm 1.000 1.040 104.00 1.070 107.00
Y (%) 96.67 97.10
BEmE 0.082 0.080



F511E, o< MY v 7 2B 5 BEEB O LR
F=FERLTVWET, INHOT MY v 7 ATk, #
WEBPEAET AL B2 EIEN SR T E
TH, SHICHELDOIZ, BEZBRIGFEL W &8
o TWAY 7R, BEERMFEICL 2 8IER
BOWEZWEEIZT 2 THR T2 ERECELY v 7L
T, BIEEBRSHRH SN TR WETY,

FKE5DH  FNSIEHEKY TN T, RAERE O W5 F W
(72721010 ppthini) BIXPEDLD THEHRED AN K ¥
BAH DB EETNTWE T, ANVKR VERIERNTEIES
BLIEHT a2 Mo THBY, BEERBICES
ST/ THY LHESNLENEL 2D FT

(ppb®H 721 100) o H—DIUEME &M B %8I, F

VEZS) Y TE— FTHEA LTI SERISER
THYTFNVIEEEL WD (998 X 0101040
), MERERE SISV TESTHED LHE
ENBHEZEEDH) FHAS

I TN6B LU6A (D) 1k BEEME TR TY

LT ENbhoTVDLHITKRE, ¥ 7 IV6IT T FHNE
W1ppbZ WM L7z DT, o 7 N8BLUNIL ¥

AT, WEGITICBIT L ARFEOFMMEEZRLT
WE T, BRSBTS MR RMRE L, KL D R
EICE W EBH L NI R > TVE T,

5. SFXFBIY MY YIRCBIFHFIEREDORMENTZE
BV IVigE : Metrohm-Peakh X 97—
BISREET—
®RHRE ®RHRE

9o ERIZRE ppb % ENREE ppb % ENREE

ID ppb m/z99 m/z99 m/z101 m/z101 XE

ST 0.50 0.44 88.00 0.51 102.0 0.5 ppb. ZEEBK

H7)-2 1.00 0.91 91.00 1.01 100.7 1.0 ppb. ZREEK

Y 7)-3 1.00 0.95 95.16 1.00 99.7 1.0 ppb. K&K

74 0.42 0.41 97.33 0.43 102.1 0.42 ppb. T

Y75 ? 0.00 0.00 KHBE. LY 7
AR VR FREE R =
A

Y T)-6 0.35 0.30 86.93 0.33 95.0 0.35 ppb. #TFIK

Y2 7)U-6A 1.35 1.18 87.41 1.36 100.6 B 7)b-6+ 1 ppb 7N

S 77 0.00 0.00 100.00 0.00 100.0 BISRERIE L. K

S 7)-8 0.00 0.00 0 0.00 L& A&

S 79 7.92 7.35 92.86 141 93.6 L& X, @RISR



H6ix, Ly AgHora< 75 ax2RmLT0ET,

BIEFEBOY — 7 FLOTHBZ 5N TNE T Ehb
P ET, 7T BIOBEEERERMOL ¥ A
TLOELELIZY, Bl Y 7 FNVETAR SN E §5
CHIEILZ baAFL—Y—A%@BTHMMOKED
WHWEIZED, N2 7S5y Ry 7F o4+ V4L
PR ENDB 72D TS, ZOMOY > FIVTIL, #EIEHE
BoOBEHHEAREOIERWEICL VEO S TLE
I 720, HEKOBEEERM TIZOMAATRET L7

35000 ; MSD1 TIC, MS File (ICDATA~T\ICBLK1E\IC000037.D) API-ES, Neg, SIM, Frag: 140, "neg sim" by
4 memme—— MSD1 TIC, MS File (ICDATA~1\ICBLK1E\IC000039.D) API-ES, Neg, SIM, Frag: 140, "neg sim" ,' ‘,
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H7OBITIE, KTV AFLDF X)) —F—N—=DEb
TRV EXDbPY T4, 22T, BERES N v 2
A O3 FRIES00-ppb R 2 AT L £ L7ze i
FEREHEE DM & Fe N TH - 727 T ¥ 7 53HE Tl
MM TIHEASNZEER R~ M) v 7 20T E 2T
TWZRWZ EDIRENTVE T,

MSD1 TIC, MS File (ICDATA~1\ICBLK1E\IC000052.D) API-ES, Neg, SIM, Frag: 140, "neg sim"
——————— MSD1 TIC, MS File (ICDATA~1\ICBLKTE\IC000053.D) API-ES, Neg, SIM, Frag: 140, "neg sim"

20000 —

18000 —

1 3000ppb¥ Y v I Athd

1 IBISFREEIS500ppbiZHER
16000 —

14000 —

12000 —

10000
4 ’/‘| s
e ‘I‘ /
it

RERA I
IS5900
B4 F 2V KESR

E7. SREY MY YIZ2h0500-ppbiFERBRICSIEHRE. TSV IZ3 R

"



www.agilent.com/chem/jp

FEH

Ny 2759y NP2z, BEEZMESES5 X9
R R v U, BHRICY AT 2B LY v
ZIVIMER1100 MSDIZ, A7 7V r—v a0 k)%
S THO CTRWIEREEZRELE T, COXIR T AT
22 & B BIEFEEEOGHTE. H T ppb L NIV TOHE M,
TEM, BXUPIEMETENL TV ZEARENT L,
T AFETIE. MR NERE RS R & HAE
b ZICOERNMEE R EE S FE Lz, BRI HHE
Ay RN A= LR Z /M52 & T,
Bz~ NV v 7 21281 5 #EFEBROIC/MSHHT T
SFTROLNTWA L) LMEEDOELL 2T HZ L
NTEXET,

BENH

1. EPA METHOD 314.0, "Determination of Per-
chlorate in Drinking Water Using Ion Chro-
matography", Revision 1.0. November 1999, US
EPA, Office of Ground Water and Drinking
Water, publication 815-B-99-003
http://www.epa.gov/ogwdw/methods/
met314.pdf
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BwEbEE 0 0120477111
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T192-0033 HEHA L TFHiEmAaN 9 — 1
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AP THENON72FHORMB B LCERE, £35LY
T AN A EREBIFOREZ XL 72bOTEH ) T
Ao FT20 TITHRRSLN B2 FRB L ORI
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MetroSep ASUPP-5. Metrohm ASUPP-5 & & U Metrohm Advanced IC (.
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