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Determination of Anions and Cations in the Aqueous Exiract of Deposition on
the Culture Relic by Ion Chromatography
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(L. Research Center for Eco_envionmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;

2. Department of Chemistry, Univessity of Science and Technology Beijing, Beijing 100083, China)

Abstract: A method for the determination of anions and cations in the aqueous extract of deposition on the cul-
ture relic by ion chromatography(IC) with conductivity detector was developed. Detection limits for anions
ranged from 4. 4to 25. 1 pg/ L and for cations ranged from 5. 8 to 14. 3 pg/ L. The linear ranges of all of the
calibration curves of peak area vs analyte concentrations were two orders of magnitude. The recoveries of
added standards were 9% ~ 107% and the RSDs of the peak area of analytes were lower than 2. 5% .
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511 ; Cation Atlas electrolytic suppressor( CAES)
18. 3 MQ * cm 0.45 pm (Millipore )
1.2
1.2.1 : lonPac AS11_HC (250 mmX* 4 mm); lonPac AG11_HC
(50 mmX 4 mm); : 0~ 12.0 min KOH 0.8 mmol/ I, 12 0~ 35. 0 min
KOH 0. 8 mnol/ L 35. 0 nmol/ L, 35. 0 mmol/ L 37. 0 min, 37. 1 min
KOH 0. 8 mmol/ L; : 1.0 ml/ min; ; ;
pl; 30°C;
1.2.2 : lonPac CS12A (250 mm* 4 mm); lonPac CG12A
; : 7. 5mmol/ L HSOx4 ; ; 10 pls ;
2
21
2.1.1 TonPac AS11_HC 7 R Br
NO; , OH"~ ,
) ) ( L2
1652000 n t
CR- TC, @ 1 .
CO: : KOH 81 ;
1 , 7 *I ! (1 4
» [} l. = - . - r v -
51 2 75 125 17 : m}ﬂ.‘-;.a 275 325 380
7 F(2mg/I) Cl (3mg/I) NO2(11 mg/ L) 1 7
Br(5mg/1) NO; (10mg/L) SOV (1Smg/l) PO (15mg/L)  Fig 1 The chiomatogam of a standard solu_
, 7 , , tion with a mixture of seven anion
. L F (2mg/L); 2 CI° (3mg/L); 3. NOR(11
’ . mg/L): 4 Br™ (5me/L); 5 NO3(10me/1);

Table 1

1

6 SOF (15mg/1); 7. POY (15 mg/L)

The detection limits and linear ranges of the ions

Linear ranges

Correlation coefficient

RSD of peak areas

Detection limis (S/ N= 3)

Ions p/(mg' L) Regmssion equation B s/ % (n=7) p/ (11 o L Y
F- 0.02~ 10 y= 0.6769x- 0. 062 1 0.994 5 02 4.4
Cl- 010~ 50 y= 0.3853x- 0 1121 0.998 9 04 7.8
NOz 0.04~ 20 y= 0.2507x- 0. 0230 0.998 4 02 1.9
Br- 0.04~ 20 y= 0.1529x- 0. 0436 0.998 9 06 19.6
NO3 010~ 50 y= 0.2138x- 0. 1055 0.998 9 04 14.0
SOF 010~ 50 y= 0.2775x- 0. 0448 0.998 8 03 10. 8
POT 010~ 50 y= 0.1193x- 0. 218 0.999 3 0.7 25.1
Na* 0.25~ 100 y= 0.0234x- 0 036 14 0.998 9 1.6 5 8
NH*Y 0.20~ & y= 0.0149x- 3. 052 0.994 1 1.5 10. 1
K* 0.25~ 100 y= 0.009 89 x+ 0.5433 0.999 2 1.7 9.0
Mg2+ 0.25~ 100 y= 0.0127x+ 0. 5178 0.999 0 1.9 7.6
Ca** 0.25~ 100 0.0202x+ 0. 2529 0.999 4 21 14.3

y=




# #
21.3 , 1"~ 4
1* 0.45 pm , ) 2
, , 3 9% ~ 106%
#
R 2 4
2 (mg/L)
Table 2 Determination results of the anions and cations in the aqueous extract of the deposition on the culture relics(mg/ L)

lors 1 2 3" 4
F- 0 39 0.27 0 19 029
Cl- 20. 18 106.5 22 2 23.21
NGOz 0 11 0.20 0 14 011
Br~ 013 0.38 00 0. 064
NO3 013 0. 66 3 18 1. 54
S03- 18 18 45.21 79. 80 1225
PO ND* ND ND ND
Na* 24. 58 66. 43 17. 8 20. 83
NH% 2 66 1.32 0o 0.63
K* 351 2.83 3.3 1.51
Ca™* 200 3 7.93 9. 7 4.96
Mg 39. 16 44.27 52 63 30.58

* ND: mot detected

3 (n=3)
Table 3 Recovery of the anions and cations in the aqueous extract of the deposition on the culture relics( n=3)
Tors Original Added Found Recovery
po/(mgs L7 P/ (mg* LY pr/ (me* L) R/ %
F- 0.14 015 0. 30 107
- 1275 10. 00 22 87 101
NO 0. 067 0.05 0. 117 100
Br- 0.047 0.05 0. 097 100
NO3 1.28 075 2. 04 101
SOF 8. 17 5.00 12 9 96
PO% ND 5.00 5.01 100
Na* 7.75 10. 00 18 04 103
NH*Y 0.55 0.48 1. 03 100
K* 1. 56 2.00 3. 68 106
Ca™ 5.23 5.00 10. 34 102
Mg* 23. 58 25.00 48 57 100
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Fig 2 The chromatogram of the anions in the aqueous Fig 3= The chmmatogram of a standard solu_
extract of deposition on 4" culture relic sanple tion with a mixture of five cations
L F7; 2. ClI"; 3 NO»; 4 Br; 5. NOy: 6 0F L Na* (5mg/L); 2 NHj (4mg/L); 3. K* (5

mg/L); 4. Mg’ (5mg/1); 5 Ga®' (5 mg/L)
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2.2.2 5 Na® (5 mg/L) NH'%(4
mg/L) K'(5mg/L) Mg’ (5mg/l) Ca**(5mg/L) , 7 ,
2 2 1 1
2.2.3
“21.3 2 ,
, 3
9% ~ 106% , 4
3#

3

1€S2000  DX500 4 3

Fig 4 'The chomatogram of the cations in the
aqueous extract of deposition on 3" culture relic
sample

I. Na*; 2. NH%: 3 K'; 4 Mg*; 5 Ga**
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