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WE A fFTionex 20202 FfAi%{Y |, % H0.61 X 10 *mol/L NaHCO;~1.61 X 10 *mol/I.
Na COsZK I MTEWK DL, ZEHPIC-ASLAPAR T2 BgH: Loy BB BF-. NO.~, Brofll 8 & ok Ay
Cl-, NOs~, SO,*7; #%JH2.0% 10 %mol/L. TBACH-6Y% CHCN/KIFKERIIK, {f MPIC-NS14
B ERERF-, B MREKENCT, AFHSEERGSBRMENHA RiLE B 5 FEE
BWE. 2%%0ERTHOSHAE FREHERA, AIESSEMNE A EmEE EFuEs
FROBER. A ICLERHEPICY & M =BrE R i T AR SABEE FHSERETREDA.

XPE: Hrai, aek BHET.

BFGEHDSIZRATRE. BE. KA
FKCHRSEFRAER P % F B ¥ 5
¥, BRAGCHELFABTOMNE. H
BT EH F R R TRONY, EEE
KBRS, HREERFR RSP
WERERGIET. EQESER, Y
RARRBRB T, 24 A T e v VR B A B %
FERRETA TR, RASEHBD
Fikw R T RENN. #AHyE®
CFaey, ARHLATREERNE MR B R
k. EAXFRT ETGIRETHRAIE
FH, EEBET % % (HPIC) fiiish
HE itk (MPIC) Ayfils &7l
FiDionex 2020i% FGiE(AEEHE BRI
W4, BEEEARN. LSHSHEET
W EEAR2E1000f%0, T HITILE T2 E.
X TR EHETFR— P ORAA
SREEAREEERGET, T ARE
WL R B AR O 4 R E AN
WS, FA M HPIC 2% 15min
MNASER—%k REER BTAIEES

HACl-, NOs™, SO RiK & F-, Br,
NO, g Rz, FMMPICY: 18min Py 58
B — - S8 e H Y R R R AR e A et Cl
AR REF-, BroayR .

5% B ¥ 4

—. {428

Dionex 2020i%-F¢ i (X, & A W&
DionexHs, §4 ] #%, Dionex HPIC-AG4A
(¢3mm x 50.xm) PAE F ff ¥ &, HPIC-
AS4A (#3mm x 250mm) AR F 2 5 &,
MPIC-NS1 (¢3mm x 220mm) 4> 25 &k,
Dionex AMMSPHE T4 iEMmHil 2%, D5216~
1ABRIN 212 F Ao

=, EBRN

1. fEEE MR RS NaF, 5
afi NaCl, KBr, KNO;, NaNO, fi K,S0;
SrBIEe Bk & F-, Cl-, Br-, NO,~, NO,"
FSO - 1mg/ml, B=F R RERHE b &5
&M, ERARBEERTERE,

2. MBEBHEMPLM Na,COs NaHCO,,
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Pg T S A ik 8 (TBAOH), CHLCN,
CH,OHMH.SO 3 A frafidsl. pPrAEkE
Tk RE/NF1.048,

=, Bilt%4

1A ETaiEE BHIEK0.61x107°
mol/L. NaHCO;-1.61 x 10™*mol/L Na,COs,
#id 1.0ml/min, B & # 2.5 x 10" mol/L
H.SO,, ifi#1.4ml/min, 3 T £ NHEE—
£H3rS, H—HH 10018, WERZF L &
1V, #H#H0.5cm/min,

2. WHhHME T & Mot #2.0x
10 3mol/L TBAOH-6% CH,CN, ifi # 0.6
ml/mwin, FAHRK1L.25 x 10 *mol/L H,SO,,
FiK0.6ml/min, BRRMWE BB —ED
102S, B —£ 4300.S, WERRFNERIV,
4L3%0.25cm/min, FHFERP 2 5041, BF
AEREL, ShRikgE e,

m, o

1. BRCrig FAS BET 4 LKL
BE ESMEKER (<150m) ERHA, K
& Craigd Btk AARME, i T i
FMFeS0,7TH,O 15gbBEWE . K5
R EZ45WEREE, WS
BRI E -

2, FIEHES Lk 8 HIE
ZE22.00—22.30m by RGP DR, HE
ML L RETLBR R IR R, WEESOfE, B2
AER SRR R TREGR.

3. LB HK LE#EEERRE E TR
30.00—30.30mibRy KRR L, ST
i % A AR L #£100.0g, 0 500ml FEF ok
RHEERwE24h, SEEREE RE oW
e

R E®

—, BESEGAFHERER
2y 91 fl HPIC-AS-3, AS-4AFIAS-5B

BFAaBRAREAERE > BREF,

Cl-, Br~, NO,~, NO;~ #1850/ W, %%
BHEHEM, 65K H 5 Cl& & B&ai,
Fo i R e gk ™ E R 5 R & NO,” f1Br iy
. AHEREERMCl §53/MINO,"
i MBr ke 0T, X T 5 % 5 B
SO W R BB AR &, A3 % AS-4A%y
ik, BB T#E K 1. 0ml/min, A
IR BELE By NaHCO,~Na,COs 7k i 47
Gk ERE (RED.

£ 1 HEARERER<FA
BFOHEERE (min)

Y (NaHCO;-Na:COs)
e s T B (<107 %mol/L)

(ppa) 2.82- | 2.3- | 0.61-| 1.69-| 1.56-
2.2 ] 1.76] 1.61] 1.34) 1.23
F- (1.0) 1.80 | 1.80[ 1.87] 1.90| 1,98
cl- (20.0) 3.06| 3.10{ 3.12] 3.57] 3.77
NO:~ (0.02) 3.46 | 3.79 3.84] 4.05| 4.20
Br- (0.02) 5.40 | 5.60] 5.90] 5.90 6.81
NOs~ (20.0) 6.27| 6.70] 6.82] 7.80| 7.84
SO%" (100.0) 10.68 | 13.57)414.40] 17.97| 19.47

MFE 1R BB 40, A 0.61 x 10~*mol /L
NaHCO;s-1.61 X 10 *mol/L Na,CO; it BE{E
LR, Cl-5NO, JREEHZ1000 %, X
R HRIAAZE0.72min, A3 T f, B B8
BEBLAY SO~ 1y 47 B I /R] . 7€ 15min Py, i F
Dionex i A9 BB 75 B AE % #: % B#E
i€, ELEPIERESLG, K kENS
FHEEELTAPPmRAE. ERES T,
ERBRCria o s F AR BES i HEAE, BN W35 3
[ B R B A& PR B A Y.

FEMEHE, BERESTC &R
MRk, FfuBr &R Tk BIE,
FAHPICH B Nk FHER W #. XA
MPICH B AR, @ ifi¥ia ek 3 Mev A
B WY DASCRE T R B - 2 B AR A 1R B
i, BE EClI- 5Br-5g &40 7K By MPIC
¥ A A PR A CH.CN, CH;,OH
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%, BdLR LI CH,OH A &k, BHXE
A CHLCN, T £ 474 2.0 %10 °*mol/L
TBAOHz g+,  CH.CNHEE6—11% 2 [4]
e AT HLAHF -, Clo, Brofty ff B WHial.
EH CH.CNH&RA6%, #H%0.6ml/min
B, F-, Cl° F1 Br #y REIRE 2> 51 A 8,
10.8, #17.6 (min), ClI- (100ppm) H 5%
Ky ELigEE4mink £, ifi Cl” 5 Br
Foff B A E S 7min, "THE Mg CI g
FHRBEAE100ppmpy, HEF-427ppb, Br-
$314ppbfy LM%, Cl- 5 Br- REEM
L3006, EUREMPICE: oy - i il
i,

—
1 2 a
(10us)
E
3
0 " 10 N 20 (rnin)
b
2 (3004s)

B 1 MPICH: 4y &~ S A 5l 64
1—F~ (2.0ppm) 2—CI(100ppm)
3—Br~ (1,0ppm)}
=, FSRNESHREEENERE
EERBEFEIESBESEET, HikES
5 785 7R BE 19 C1 i SR & NO.~, Br~ i 5yJF
I » 3 i g R e 0 (TR . — i S T € X
REAE— &G0 FRME, TR —&
BRMET, mixFaig@s Cl-, NOs~H
SO~ % i B B 1 tH BLAY T ko T 2 LA B
ARG % HREBEASNETE
o XEBCOREL AR RIS S RLER

T 2% £ IR A T o B TR0 5 8. RINAEKR D
RB, xR TC 5 Br- %y FHE
Hy R 24, Dionex 2020i%F % AH
AEHREMLMERRIEE, FXFHKE
BERRNZGHARBHGEE 2HEEES
SBRARERE T, RFIEMH & 0 E HE
. £ LAHPICKENKT, H— 64 3R
WP R B R 3—10SEE RIHBEF -,

NO,"f1Br-, AB—£HRFRMBEER&
BEfY100-3002SH 5 B &g & B Cl- \NO,~
f1SO2-, BCrigii TARMAMBESES,

W% LA BRETEREN. FELEMPIC &%
P, — & B RN B TR & EE3004S
Kb, (ECL #:%E /NAl Pl 35 100ppm HHCL-,

BN A—GRPRNEE TREREEN
10184k, TR ERBERF -, Br-o 1¥E
MRS B R, %A £ B R BER
P HRIBEJE B e S48 T 38 Y 4 L 5 520 Sl e
AMEIRFAL A, aTE—kBEFE TG 2 B R
EERARSRASHEACIER (H2).

|-z s s

(3us)

inj

" . 20 (min)
u
b

6 (100us)

o

2 HPICH: sy B —0 s 4 Wil 2 1 A

1—F~ (400ppb) 2—CIl~ (15ppm) 3—NO;”

(100ppb) 4—Br(100ppb) 5—NO;~(12ppm)
6—S0,*" (52ppm)
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=, Tt AKEXR

# L RHPICH &l sy B & iF, HRF-,
NO, Ff1Br~ FyR P 5y 514 0.3, 0.7H11.5
(ppb, ELZRAEHTMR) , &M4E BEMNLN
[t 4> %1 2 400ppb(F~) F1100ppb(NO; ",
Br-), Cl-, NO,~HiSO2 4y Bl 7620, 20F0
100ppmE N MR R RETF.

AMPICE B B &M T, BEE FA
Br- gy & MIPR 4> B A 20F150ppb, F-, CI*H
BroB AHBEEEAMH &AL RS H
{£0.02—2.0,0—100.0,0.05—1.0(ppm) £
HXRREF

W, ¥R

LT oy Sk 4E, HAHPIC L0k

¥ 2 HPIC ESITREHIM
TFTARPAEFER (ppm)

A ¥ W X
BT XMED

P (0 =7) |FR¥EMRZE| RSD (%)
F- 0.86 0.72 0.0091 [ 1,26
cr- 64.52 66.46 0.2086 | 0.314
Br- - 0.141 | 0.00481]  3.41
NO:~ 0.096 0.000 | 0.0062 | 6.89
NOy~ 37.50 38.90 0.8436 | 2.17
S04 | 252,17 261.0 2.865 1.10

R TR PeRBAE T4 R %2, AMPIC
i 3 g R iR Fo L Cl-, Br-
R NEKS.

#® 3 MPIC ZHH WA, ERAPHEFHER (ppm)

T -
o B W
~ RSD
B& | uEsT B X W w4 B EiEfl |[fRRE WGE |
(%) AR

(n=3) (%)
ﬁ;‘ F~ 0.028 0,026 0.028 0,028 0.026 0.027 | 0.0011 4.07 0.800 0.928 112.6
E [od 73.05 72.53 72.75 73.28 73.13 72.95 0.3032 0.416 20.00 92.67 98.6
g Br- 0.320 0.304 0.336 0.288 0.320 0.314 | 0,0182 5.80 0.500 0.813 89.9
% F- 0.952 0.264 0,950 0,960 0,970 0.959 | 0.0083 0.865 0,800 1.930 121.4
2 cl- 70.88 70.13 70.73 70.73 70.73 70.64 0.2924 0.414 25.00 96.15 102.1
gji Br- 0.280 0,304 0.280 0.280 0.310 0.285 | 0.0121 4.09 0.500 0.901 121.2
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Simultaneous Determination of Anions in Water
by Ion Chromatography Using Two Conductivity
Detectors

Lii Wei and Xu Kuian
(Tongji University, Analysis Research Centre, Shanghai, 200092)

Methods for the simultaneous determination of anions by ion chromatogra-
phy using two conductivity detectors were studied. For the separation of F-,
Cl-, NO;, Br-, NO; and SO;}-, a solution containing 0.61 m mol/L NaHCO;-
1.61m mol/L Na,CO; was used as eluate on a Dionex HPIC-AS4A column. The
detection limits for trace ¥-, NO; and Br~ were 0.3, 0.7, and 1.5 ppb respec—
tively with a conductivity detector of output range 32S, the linearity ranges of
Cl-, NO; and SO~ were up to 20, 20 and 100 ppm respectively with another
conductivity detector of output range 100#S.For the separation of F-, Cl- and
Br-, a solution containing 2.0 m mol/L tetrabutylammonium hydroxiode (TBA-
OH) and 6% (V/V) CH3;CN was used as eluate on a Dionex MPIC-NS1 column.
Thoe detection limits of trace F~ and Br~ were 20 and 50 ppb respectively
with a conductivity detector of output range 104S, the linearity range of Cl-
was up to 100ppm with another conductivity detector of output range 300.:S.
The methods have been applied to the determination of amions in soil and
underground water samples with satisfactory results.

Key words; ion chromatography, conductivity detector, anion determination
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