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Abstract: Determination of five water-soluble cations Na* K* Mg’* Ca’" and NH, in atmospheric
particulates PM, 5 by ion chromatography was investigated. The result showed that the blank value of Quartz
membrane was higher than that of Teflon membrane especially for Na* and Ca** determination. The best ultra—
sonic time of sample pretreatment was 60 min. Correlation coefficient of standard curve of five cations were as
high as 0.999 after optimizations. The determination values of the standard sample were within the guaranteed
values. When the sampling volume was 20 m’ of standard conditions the detection limit of Na® NH, was
0.05 pg/m’ the detection limit of K* Mg** Ca’* was 0.1 wg/m’. On the real sample testing the precision

was lower to 1.3% and the recovery rates were between 87.5% and 109% .
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Dionex ICS -2000 ( 20 mmol/L 1.0 mL/min) ;
: Yamato 2210 o 11.7 MPa; 59 mA; 25 pL;
Na* K", Mg’ ", Ca’" . NH,/ 15 min; o
(500 mg/L) Na® K" Mg’*".Ca** 1.3 R
( 202608) NH, ( 200547) 4 10 mL
: 0.22 pm o
( MSA ) ;
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IonPac CSI2A (4 mm x
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250 mm) ; lonPac CG12A(4 mm x 50 mm) ; 6
CSRS 300 (4 mm) ; MSA 1 1,
1
Table 1  Quartz filter with Teflon membrane blank experiment results
Na* NH, K* Mg** Ca**
p/(mgeL™") 1.70 — — 0.09 0.41
1.75 — — 0.09 0.39
1.62 — — 0.08 0.37
1.77 — — 0.11 0.40
1.68 — — 0.12 0.43
1.59 — — 0.14 0.35
pl(mg+ L") 1.68 — — 0.10 0.39
RSD/% 7.1 — — 2.3 2.9
1% 110 85 89 105 104
p/(mg+ L") 0.42 — — — 0.17
0.40 — — — 0.16
0.37 — — — 0.13
0.43 — — — 0.18
0.38 — — — 0.13
0.42 — — — 0.21
p/(mg+L™") 0.40 — — — 0.16
RSD/% 2.4 — — — 3.1
1% 117 93 113 104 92
1 Na* Mg** o 2
Ca’" Na*.Ca** 4
Na*.Ca’" ;
5 RSD<7.1% 2
85% ~117% 2,
o 2 1 10 min ~ 60 min
2.2 A5 RE AL 60 min 2
10 min.20 min.30 min. 30 min ~90 min 60 min

40 min~60 min-90 min

10 min ~90 min

o

60 min
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Table 2 Effects of ultrasonic time on the extraction rate of sample determination
p/(mg+ L")
V/mL t/min Na* NH, K* Mg>* CaZ*
1 10 10 2.47 8.64 3.86 0.34 1.68
10 20 2.37 8.76 3.87 0.35 1.54
10 40 2.32 8.73 3.85 0.36 1.45
10 60 2.58 8.90 3.99 0.39 1.61
2 10 30 2.98 9.02 4.17 0.64 3.21
10 40 2.87 8.90 4.09 0.61 3.06
10 60 3.13 9.35 4.39 0.67 3.40
10 90 2.84 8.55 3.86 0.65 3.06
2.3 AR LAREMASDE - NH,
0.1 mg/L
° ~8 mg/Lo 202608
>0.999 200547 5
o 5 3.
Na® K*.Mg’".Ca™" 3 5
0.2 mg/L ~8 mg/L o >0.999
10 NH,’ 0
3
Table 3  The standard curve and standard determination results of samples
t/min p/(mgeL7") p/(mgeL7")
Na* 3.95 0.198 6 0.999 6 1.55 1.57 £0.07
NH,' 4.53 0.218 3 0.999 5 0.683 0.696 +0.018
K* 5.80 0.124 5 0.999 4 1.12 1.10 £0.07
Mg>* 9.62 0.3515 0.999 8 0.264 0.286 +0.033
Ca?* 12.20 0.2200 0.999 5 3.49 3.64 £0.46
2.4 FREHRIEL R4 20 m’ Na*.NH,; K"
2.4.1 Mg’ "\ Ca’* 0. 05 pg/m’.
1 6 0.05 pg/m’.0.1 pg/m’.0.1 pg/m’.0.1 pg/m’.
5 RSD<1.3% 2.4.2
4, PM, |
1~3 5
4 87.5% ~109% 5.
Table 4  Practical sample determination accuracy 2.5 EERASNE
N + NI.IJr + 2+ a2+
a 4 K Mg Ca’ PMz_s
p/(mg+L7')1 0.663 6.97 0.708 0.124 0.578 3
2 0.659 7.02 0.704 0.125 0.578 20 m* .
3 0.673 7.02 0.715 0.125 0.581 PM,
4 0.683 7.03 0.709 0.126 0.587
5 0.662 7.03 0.707 0.126 0.581 1/4
6 0.665 7.03 0.719 0.126 0.585
RSD/% 1.3 0.3 0.8 0.6 0.6 o
1/4 10 mL 60 min
3 (3S/N) 0.22 pm 6.
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Table 5 Results of actual sample recovery
Na + NH4+ K + Mgz + Caz +
1 p/(mge17") 0.995 0.532 0.381 0. 106 0.620
p/(mgeL7") 1.00 1.00 1.00 0.200 1.00
pl(mg+ L") 1.87 1.62 1.40 0.321 1.54
/% 87.5 109 102 108 92.0
2 p/(mgeL7") 2.92 3.55 0.997 0.328 2.28
p/(mgeL7") 2.00 2.00 2.00 1.00 2.00
p/(mgeL") 5.01 5.48 3.01 1.32 4.36
/% 104 96.5 101 99.2 104
6 stituents in atmospheric particulate matter: An overview J . Anais
Table 6 Results of determination of practical samples Da Academia Brasileira De Ciencias 2008 80(1) :21 -82.
— 2
p/(pgem™)
Na* NH, K* Mg * Ca2* ] 2012 24(1):25-28.
1 2.73 9.50 6.04 0.725 3.96 3
2 2.18 0.677 2.32 0.372 1.72 6 J . 2012 24(4):37 -43.
3 2.79 0.582 0.761 0.262 1.70 4 SAXENA P HILDEMANN L M MCMURRY P H et al. Water-solu—
4 2.96 1.27 0.536 0.278 2.03 ble organics in atmospheric particles: a critical review of the litera—
5 2.23 2.06 1.10 0.242 .75 ture and application of thermodynamics to identify candidate com—
6 2.28 4.00 1,30 0.290 2.07 pounds J . Journal of Atmospheric Chemistry 1995(24) :57 —109.
7 2.52 5.80 2.42 0.364 2.18
5 USEPA. EPA Method 104.2 Determination of reactive acidic
8 3.22 11.8 3.11 0.558 3.65
9 194 344 0.987 0.361 227 and basic gases and strong acidity of atmospheric fine particles
10 3.94 7.70 1.68 0.482 3.03 ( <2.5 wm) S . Washington DC: USEPA 1999.
11 2.05 0.879 0.550 0.267 1.94 6 DUANFK HE KB MA Y L et al. Concentration and chemical
12 0.995 0.532 0.381 0.106 0.620 characteristics of PM, 5 in Beijing China: 2001—2002 J . Sci-
13 2.92 3.55 0.997 0.328 2.28 ence of the Total Environment 2006 355( 1 -3) :264 —275.
14 1.30 2.28 0.574 0.170 1.21 7 PM, 5
15 3.14 9.99 3.56 0.671 5.22 ], 2012 31(6) : 783 —790.
8 PM, 5
6 15 NH,/ . 2011 20(8 -
. 9) : 1315 - 1319.
11.8 pg/m’; Mg**
3 9 PM, 5
0.106 pg/m’s
I 2009 32(11):66 -71.
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11 LI L WANG W FENG J L et al. Composition source mass
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MSA ( 20 mmol/L 1.0 mL/min) 12 PM,, PM,
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