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Determination of conventional cations, anions and heavy metal ions in

water — soluble dye by ion chromatography
CHEN Xiao — geng* , LU Heng — jun, CHEN Mei - lan, YI Zhong — sheng, CHEN Jia - li
* Jingning County Center for Disease Control and Prevention, Jingning 323500, China
Abstract: Objective A rapid and practical method was established for direct detection of seven common inorganic anions, cat-
ions and heavy metal ions (PO~ , SO}, Na*, Mg®*, Ca®*, Cu’", Zn** ). Methods Eleven water — soluble dyes were de-
tected by ion chromatography with ELCD detector. Results FEleven kinds of water — soluble dye samples have been developed
with TOSOH IC -2010 system equipped with three different chromatographic columns. Complete separations of those common
anions and cations demonstrated within 30 minutes respectively. The present method was successfully applied to the determina-

tion of inorganic anions and cations in this 11 kinds of water — soluble dye samples. Conclusion This is a practical method for

on - line quality monitoring of inorganic anions and cations in the productive process of water — soluble dye.
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1.1 MFEAEH A E TOSOH IC -2010 BE-F 1%
AR B s RE LR, A THERE:
TSK guard column Super IC — AZ + TSK gel SuperlC -
AZ (4.6 mm.1.D. x15 em) ,TSK guard column Super-
IC - C HS + TSK gel Super IC — Cation HS (4.6 mm. L.
D. x15 em) ,TSK gel IC - Cation — SW ( 4.6 mm. L.
D. x7.5 cm),
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— iR -6 HEM L IR SRRV oiGh . Lk
VR O 38 25 8 7oK, e MR 1 A K D i oK
(18.2 MQ), Millipore Milli — Q system, Bedford, MA,
USA),

1.2 ZBFE& 11 ARFEK A F B K T
Ukl 4 FOPBHA,T FOPRE . RGO e T —
ERTRMABAUK , RF 2 0.45 um FLBHI/K REEkE
U8, LARBRAN T P A B, XT3 2055 R 200 0 0 v Ak
B}, b 2R B SR AR M AT RGEE B, TR
PERGIAL B P R (A FR I A8 Al K AT N A B, B
J5 R A e P VR B T P R L e T, B A
ARGV B RO s 6 BB R AR L il 1B SR e g AR
538

1.3 &iftt

1.3.1 AL F PO} .SO2™  H¥EH:1.9 mmol/L
BIRE IS 3. 2 mmol/L BRIRHVIE S IF K, T HE 2
4; . TSK guard column Super IC — AZ + TSK gel SuperlC
-AZ (4.6 mm. 1. D. x15 cm) ,IERPRIAE 4 pm, AR
30 wl,#iZE 0.5 ml/min, L SR ERFEFE 500 wS/cm, [
BT IR AR S AR 5

1.3.2 EHMHETAT Na® Mg™"\Ca™" i U ¥
3.0 mmol/LH 5# 8, 0. 4 mmol/L 18 — ¥ - 6 Hl
0.2 mmol/L L - HABRIREFH W, MRS TSK
guard column SuperlC — C HS + TSK gel Super IC — Cat-
ion HS (4.6 mm.1.D. x15 cm) , i RIRi423 wm , HEFE

B30 pl, WH A 0. 7 m/min, B 4 25 & &
500 pS/cm, BHESF AP B B 2RI

1.3.3 FELREREFC 20 WEEW:2. 2 mmol/L
5 10 mmol/L #7888, /AT H: 2245 . TSK gel 1C
—Cation — SW (4.6 mm. 1. D. x7.5 cm), B R 12
5 wm, FERERE 100 ul, P 1.0 ml/min, B SR 28 B
25000 wS/cm, IEMHIARE R AT

2 5 R

2.1 FHREMER. ERNEFE R FERESWT
T ,7 BB FRRYEE (PO, (SO BT MR
HER R W e W B4R 0. 1 mg/L, 0.2 mg/L,
0.5mg/L, 1. 0 mg/L, 2. 0 mg/L, 5. 0 mg/L,
10.0 mg/L,20. 0 mg/L 1 25. 0 mg/L {47 1 7 0 1
%,Na* \Mg®* Ca®* BT iKrAm o i £ phy 00 52 ¥ S 00 91
#0.1mg/L, 0. 2 mg/L, 0.5 mg/L, 1. 0 mg/L,
2.0 mg/L,5.0 mg/L, 10. 0 mg/L Fi 20. 0 mg/L %R
HEVE WIS, Cu® ™ Zn® " 35 T B A o b 2% vl 0 Wk I
A5 82.0 mg/L,2.5 mg/L,3.0 mg/L,4. 0 mg/L,
5.0 mg/L,8.0 mg/LA1 10. 0 mg/L BARHEBE B IS -
FIME (X AR MER S, PO, (SO, \Na* \Mg®* .Ca®"
BT HOS my/ LR R W, Cu" . Zn"" BT
3.0 mg/LIARHERS W TR B B0 8 WOoRAS) Kok il R
(S/N=3)mKR1 PR, R1LPY HikmEMH
(pS + min) , X KRR (mg/L),

F1LMEE EIA TR

L] RUEHE (/L) BHEHE MERY (R i LOD( ng/l) HIMERERE RSD(% , n=8)
PO} - 0.1-25 Y =5. 6843X - 0.3387 0.9990 0.259 9.75
S02- 0.1-25 Y =20.935X - 2.0678 0.9995 0.070 3.16
Na* 0.1-20 Y =24.990X — 1.2086 0.9997 0.056 1.50
Mg+ 0.1-20 Y =56. 140X — 13.964 0.9994 0.025 1.12
Ca2* 0.1-20 Y =24.386X + 1.5548 0.9992 0.058 7.93
cu* 2.0-10 Y =4.8529X — 7. 4240 0.9993 4.412 3.06
Zn2* 2.5-10 Y =5.3207X - 3. 1366 0.9999 4.024 4.47
2.2 HESHAAIDKE  WHREELIN | gk
FH A B8 R, R Bt Sy 2 2 S (A 6 U0 S 4 5 T, Bokt . PO; SO Nat Mg G Gt et
BAE AT X 11 ANSRRIACR S FIB K 5 273 ~ 1 (Witk) ND 1.2 147 ND ND ND ND
PR L AR 7 R T HEAT I E , 8 THRAE, (k) 1072 151 1040 10.75 7.90 ND ND
BHp 3;‘;&%}#%5}5“1‘&% 7 FRE T B9 AR B 3 () 41.25 1498 4557 21.04 229.2 ND ND
S 1 —: 22 Il .
Sk, BT s R IR 2, s PR IL3R 3 # 1R 7743 50.02 8439 0.053 ND ND ND
B2 11 Ak 7 T % 1(Eik) 610.3 18400 1940 ND ND ND ND
prom S IR e o7 1 () ND 4003 31400 ND 68.24 ND ND
o7 (Wikk) 30.31 121.2 7975 40.66 46.16 ND ND £L4( ) 1325 3%.4 6140 ND ND ND ND
41 2(Wifk) 2511 173.8 7752 13.8 21.19 ND ND T HURSORHER VKT me/ L, [SHARURL R SV 47 me/ K, ND
o2 100fk) 2797 78.12 8314 6708 19.00 ND ND A
o7 3(Hilk) 9.332 46.82 1570 9.5 ND ND ND
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ZI6), 76 ok BE 7K OF- B, 45 A 24 7K 7 A [ i R AR
75.1% ~94.7% Z 8], XS bR HEMRZETE 1. 9% ~6.4%
Z ] 7 T Uk B KB, 45 4R 25 KR A [ i 3R 7
78.3% ~116% ZIf) , X AR HEIR 22 7E 2. 4% ~5.8%
Z I, ‘
2.5 ZEMHRAE  FIHFTEBENEREES
15 AL 45 fF S dhRd 1 MRS P &R
B 2 N EFAERS I EE S AR EEFEE A
AR AR 2 M ERFESHE SRR,
EHEHEMERR FHSMHEHE - TikyEai
FHYERE S, SR S A SO I 45 5 — 8, BL A ¢
HHE SR HERS], fF F DM -5 a3k FHYERE & e
BRe , FF LA TR =AW AR S5, ]
WRRTE 82% ~113% Z[a), 3 6 V4780 % 45 S A8 *oF
FrRUEdm2s < 8% , 2% B 120 1 7 S oA ot D s PR sl SR
it

3 & i

R RIEFERMCIRER, k2 ER &
QuEChERS K F b E 4L, 15 A1 AR I8 XU 2 25
JG 2 FPD Kl #5iAT etk S BRI, 5L T R ke
din R 25 PR PLBER 2 R )ik . e &

4F ,DM -5 # I B 3L 55 50 05 Je O X B | g SR
R ESE ,(H7E DM - 1701 & L4 & B 4F; DM -
1701 A% b, IR MR R RN RN ES,
{B7E DM -5 #: L4r B R AT HE RS AR L35
B p B, 760.10.0.50.1.00.2. 00.5. 00 (mg/L) %
HAR RN, Fkkd iR 0. 007 mg/kg ~
0.02 mg/ke ] , Bl EAE 72. 8% ~ 116% 2 [dl , #ixt
PRAERZELE 1.9% ~9.7% Z. [0, ZAFEBERXKEHLT
AR 2R T EBMNERE, S H FRESS
o 25 T A MLBEA 25 5% B A .
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B R H#5:2013 - 04 -01

(855 2461 11)
R3 KEHERR R T R T b R
SH . AR(mg/L) BHKE (mg/L) EHORRF(%) (n=3)

PO} - 30.31 0.3 89.4 ~109.2
S03- 121.2 1.0 91.6 ~112.3
Na* 7975 8.0 96.7 ~106.8
Mg?+ 40.66 0.4 98.6 ~101.1
CaZ* 46.16 0.4 94.2 ~105.9 .
Cu®* ND 5.0 90.3 ~117.8
Zn?* ND 5.0 86.9 ~107.2

T < AR BORE Bt 32 B0 mey/ L., B AR ROBHRE i U JBE B0 mg/ kg,
ND R KK o

3. & #

AL A b SRR RO I A5, AR SCRE S Y 77 1E
FORBEYRLRE i b PO} (SOF™ \Na ™ \Mg?* Ca™"
HUGIPRBS T AR, LR TR Cu”* \Zn™* B FRRA

+

TSR, BUXESS H FRB I T 2w, R RRBUE T
W PR TR s 0 O T EE G R R T A AR
AR SR SETT PRSP B T R
ESCRIILE 86% ~120% ZIa], FF-EIIE BTN, 1EEmAHR
AR/ N T 10% , EIMERST, Irikte e vl 58, 7]
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