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Determination of Trace Anions in Ultrapure Waters by Suppressed
Conductivity Ion Chromatography with Pre On-line Sample
Preparation Technique
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2. CABU Product Management, Dionex China Corp. , Beijing 100085, China)

Abstract: An ion chromatographic method with the automatic sample pretreatment (on-line pre-concentration )
technique combined with ultra-large volume sample injection (10 mL) for the determination of trace anions
(ng/L level) in ultra pure waters from power plants was established. The high capacity hydroxide-selectivity
IonPac AS18 anion exchange column, Eluent Generator ( EG) which automatically and on-line produce gradient
KOH eluent, and suppressed conductivity detector were used for the separation and detection of anions. A new
on-line water purification technique and equipment, CIRA device, was introduced to ion chromatographic
system, which on-line purified the “waste solution” from conductance cell. The purified high grade de-ionized
water flushed the sample from large loop in ten-port valve to the low pressure concentrator in six-port valve and

then the sample injections were achieved through the valve-switching technique. The new method coupled with
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CIRA technique can provide the advantages of stable system blank, high automation, easy operation, excellent

reproducibility, high sensitivity, good stability, time saving and low cost. The detection limits of the method for
anions are lower than 2 ng/L with linear coefficient of higher than 0. 999 and precision of 1. 151% RSD to 3.

347% RSD (n =10). The method has been applied to the determination of trace anions in ultrapure waters from

power plants and nuclear power plants.

Key words: suppressed conductivity ion chromatography; Pre on-line sample preparation technique; ultrapure

water; trace anion

BEE A7 L2 L R v 3 F K K
e AR R=A KR B2 T
o7 5 A IR I 7 ) R K TS 5 A R R B
BT RS OBOR B B AN TR E Bk X
TGt 3 R B 1 a2 K R B
BT B e/ L G BA B X BUAE AR AR A T
A BRI BTE T (ng/L %) MIARMERS H

Xt TR IR B 1 20 A T I A A
—IE RPPE M, “RAGEHRE, HTHES
R 25 R 1 g e R T T — S
1117 5 AR AR FIIE ng/ L 2%, 1M 48 K 2 B0 TR 5 o
7 /L R3] mg/L R Z 9", AR 0L (s
FL S G T 4 A T g/ L R i (Y A E S I A
A SRR BV R IE A I TR e/ L
ng/L R A B 1, (H02 5 ng/L 51K ng/L 2
DARZE 1S ARG, WO RSB R IC T W
Py 21 SN OB T F RGN R S e s
To R 3 5 R B R PR A AR, DA I Tt 4 B ik
i S AR T o

L 4 T 2 B AR B0 AR L T A A
LA 3 TR R T O b, AR U A 2
BAFAEDUIS R RE ) 2255 M, I AN E S IR B0TE
Z TTAEZE T 45 W 75 BB AT T W I LT, A fiE
(7] S JBT 2 850 3 RO BE X R 7 T o BT IX AN A
AR SCERT AR AR 9 56ad b M T A8
TELK AL E CIRA, FF85 H 5 A S g I ) ey
ZIARLE G BT T BRI TE R A 4
ANV , T AEAn e BC ] (4 8 1 (a3
A~ R A R R ER | — il I e i
F—~ CIRA gifpe e . 1E3EH (Pre) FOR ISR
b ORPRBUEAE: , SR P40 ] B P B (A 3 A A
MRSk hong/L GRS T RIAT4E 30 min P
SERF— A (189 3 B, ZEA I HAIG ng/L O BA B
TR, 25 G AU RG2S H o LT IER
T RCEE O w) SR R LI R XA L B
RS AT Al I SR H AR E A T
sl AR DN S B 2 (0B R H 3 28 R 2R, AR S

— 342 —

BRRARIZFR) Berb R 2 e A S R B 5T Ao
) ¢ T S = A B[R] 3Rk, DA m] DL e
JK F IR B ARSI AT

1 e sy
L1 Y2255

Dionex 1CS —3000 B T (a3 % AS-HV 4k
B sh ke #2 ( 25 [ Dionex 2 7)o, Chromeleon
6. 8 SChR 4335 TAE ¥, - 8 iR [ Rheodyne 24
7], CIRA-11A 5 H £ E Dionex 2\ F) 4L,

B B s v it A v U (1000 mg/L) W B B 52
FRUEY FSE L o

A SIS A i R E N RO AR PRt

A H1K 342 Millipore 23 ) 4l 7K A 7 A= 14
EE /KA 18.2 MQ - em)
1.2 faik s

43 BS AL Dionex IonPac AS18 43 B H: #1 TonPac
AGI8 fR 4 AL, Wk VE W B 3h & A % 8 fE & ™k
1 ~35 mmol/L. KOH #§ FF #k ¥k, #8725 51 T
F 1, 7£-5.5~0 min i i) B, KOH ¥ B B A% A
1 mmol/ L, AR 8 e BE A I A7 P-4, F —
FREREMERS . SRR B2 , (o PR Bk, T R
G 00 HARAL 53 953 AR, I8 R 7 I 1 B
W BE PPk A e S o AT EF(E]

# 1 ASI8 filbpEBRIERF
Tablel The gradient method for AS18 column

I C(KOH)/ || st <(KOH)/
t/min (mmol - L") t/min (mmol - L")
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Fig. 1 The ion chromatography flowchart of Pre on-line sample
preparation technique with CIRA
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Fig. 2 Chromatogram of blank by Pre on-line sample
preparation technique with CIRA
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Fig. 3 Chromatogram of different standards by Pre on-line
sample preparation technique with CIRA
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Table 2 Parameters of standard curves of analyzed anions

B /(g 171 AR
‘ WL W2 WKIES WEE4 WES B3
F- 9.95 19.89 29.84 39.79 49.73 0.9998
Cl™ 9.95 19.89 29.84 39.79 49.73 0.9990
NO; 9.95 19.89  29.84 39.79 49.73 0.9996
NO5 9.95 19.89 29.84 39.79 49.73 0.9991
SO?{ 9.95 19.89 29.84 39.79 49.73 0.9991
POZ‘ 9.95 19.89 29.84 39.79 49.73 0.9997
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Table 3 Reproducibility and detection limits of the method for

anions
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Fig.4 Chromatogram of standards (10 ng/L) by Pre on-line
sample preparation technique with CIRA (10 times)
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