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Determination of Four Inorganic Anions in Road
Dust in Nanjing by Ion Chromatography

ZHOU Yue,ZHOU Manfei,SHEN Yu,RU KEYE ¢ Jumai,

CAO Xiuyu,CAI Yue,GAO Rong, YU Jing”
(Department o f Health Inspection and Quarantine ,School of Public Health ,
Nanjing Medical University,Nanjing,Jiangsu 211166 ,China)

Abstract F, CI”, SO, NO,” in road dust of Nanjing city were determined by ion
chromatography. Samples were allowed to be analyzed by ion chromatography after passing through a 150 pm
sieve, extracted by vortex centrifugation three times, taking the supernatant by high-speed centrifugation and
filtering by a 0.22 pm filter membrane. Samples after centrifugation were separated with IonPac™ AS 11-HC
(250 mm X4 mm) chromatographic column. 25 mmol/L. NaOH was selected as mobile phase and conductivity
detector was adopted as the detection sensor. For 4 anions,the method showed good linearity over a wide analysis
range(0. 01—0. 20 mg/1.) with correlation coefficients greater than 0. 999. The addition recoveries were in the
range of between 87. 4 %—95. 2%. This method provides as [ast analysis speed and good precision. It is suitable for
evaluating the levels of four inorganic anions in road dust of Nanjing urban area.

Keywords ion chromatography;road dust;inorganic anion

175 A H#1: 2020-07-09 &5 A #1:2020-10-11

BEETHE 134 ks A QU I 2R 4 % 5 55 H (2019103120052)

{EZ A 8B 4o ARHER . E-mail:1614805401@qq. com

CEEEE A L LU, EEAE AR SIS . E-mail: yujingfei@126. com

SRR A, A2 AR A A5 B % 1 G g T I R A b i A S AL S LT ). o B JEAL 4 BT Ak %, 2021,
11(2):9-14.

ZHOU Yue,ZHOU Manfei, SHEN Yu, et al. Determination of Four Inorganic Anions in Road Dust in Nanjing by lon
Chromatography[ J ]. Chinese Journal of Inorganic Analytical Chemistry,2021,11(2):9-14.



10 [ JC AL A AT b 2

2021 4F

B S

B 5 3 T A R R T R A AN B A A7 B
TAC T A b 52 3 iz R R 6 Y 2 O Y,
Il T R A ORI TN ZRE B gk Tl A
Hel L2h % B ACHE R 2 50 T LA B 5 M 3 2l HE i
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Z— 35 F . Cl  NO,  .SO,* %, HAT #0837
K 5 R SR T 55 4 TR R RS R I
I F P 22— 5 TR B K A oK 3 B S 10 £ 38 95
YRS B A AL A T A AT A f g
A RA] AR m, NO,~ Fi SO FE R AN
HEC AR T AR TR A D Ak A RN A B
TRIG YRR B R K R
W) 2B BARAE B Z S R R o 2
R R H AL E Ry e s, 5 5 51
T AAE P RN AK UGS G, X A A i B it Bl v 7 KU
DAL BIF 5 UL TG AL B 1 7 T8 K 28 v Y 43 A L
AEENE L,

Bk (A0 & LB B+ 3 Hr i & ik
TS AT P [ O 2 R ERR B L e
TN AT AT A B S 2GR CR
FH B 6 3% 76 X0 B ot i 3 S R A v 1 32 BT AL
T E BT T 5 PR X 45 3R T TS YR e
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1.1 FEMNSERIXF

# 22 A \] ICS-5000 8 7 4 35, e 56 B 3 2
#] Chromeleon Y {4 3% T {E Y ; By 546 I 4% (1CS-DC
CD) ;IonPac™AS 11-HC(250 mm X4 mm) f& %4 ;
KH5200DE R %4588 7 i 15 Uk v (RS Ll R 8188 75 %
PA IR D . DIY-2500 22 % 38 TR A A (b 5 A
PO BHECA BR A WD & R K2 5B 0 Hl 1550
G R AN S 3 B A 2R T A BR 2 \)D L DL v & 5 X
WO L Allegra 64R(Beckman Coulter, Inc. ),

Haizk (L BH 2 >18.0 MQ « cm) . NaOH & &
Crp I FEBR R R B R W) 445 : SS254-500 mlL,
50%),F \Clm U NO; SO, hr e W (U X Ry
1 000 mg/L, E ZEARAEY BAEH L) o

1.2 RXFIESH
Lo2. 1 Pk v iy 7

HEFRFZHL 1. 31 mL NaOH % (50 %0) , 258 1
JKFEREZE 1 000 mL, #FIR 5 A3 FE 2l 25 mmol/L
4 U VR TR
12,2 Ay MW A T )

R4 bR HEVE W 20 0 L 1 000 mg/L By F |
Cl" \NO;— (SO, bR e 8 V6 W08 B 258 7K
#2100 mL,BCHI L BN 20 mg/L.Cl ¥ &
3 100 mg/L.NO,  F1 SO,* k 200 mg/L & & 4%
WV W R AT /5 )5 BT UKAR AR A

P U R 51 WTC ) - 43 S0 E R A% B R R G AR
HER WS 7T 100 mL s i L 8 1ok E %4
TRAT  BIVEC BAS [R) M 3 TR A A o R 810 L AR ik 38 D
%1,

®1 RAWERIDRE

Table 1 Mixed standard series concentration

/(mg+ L7")
BT I il il v V vl
F- 0 0. 10 0. 20 0. 40 1. 00 2. 00
Cl™ 0 0.50 1. 00 2. 00 5. 00 10.0
NO;3 0 1. 00 2.00 4. 00 10.0 20.0
SO, > 0 1. 00 2. 00 4. 00 10. 0 20.0

1.3 WEEHG

IonPac™AS 11-HC(250 mm X 4 mm) &%+,
) e, A I S ASRS-4 mm 10 1) 5 400 1 2% Hy
o 75 mALHRK 30 CL¥E# A~ 1.0 mL/min, 3t
el 20 pl,
1.4 FERETLE

G 5 K AR & . 0 150 pm FLAR A0 I 1
BIFREL 0. 10 gCRS#1 & 0. 000 1 @) F 15 mL 5.0 4,
A 10.00 mL NaOH % ¥ (25 mmol/L), i JiE
10 min, F84MR 215G LA 5 000 r/min Y 8 25043 5
B I FIE W 250 mL 85, R E L BRI PRI
U FHR VR 25, B8 75 IR 2] 5 min, 12 000 r/min #
> 10 min, 0. 22 pm JEMEREIE, BB 5 G UNE .

2 BRSUR

2.1 R TRR B R E R IE

TonPac™AS 11-HC % — >k Al NaOH %
WAE R VE IR . 43 51 % %% 20,25 F1 30 mmol/L 1)
NaOH W AE kel . 42 W% kW, % M
30 mmol/L ) NaOH ¥ W . 3853 €0 135 0 43 15 )3 48
#2320 mmol/L ) NaOH ¥ 2 5 80 35 06 1) £f 7
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B[] 2o 4, A 95 43 4% 0T e R 4 R B 45 Ik B R
25 mmol/L ) NaOH ¥ ¥ 66 {5 P4 F BH 55 7 35 B 47
A3 B ELOR B3 118 B, BSE 50 B 25 mmol /L 1)
NaOH BAE MR Ew . B 1 R AS 6] o B bk ok T

R BT ek A

[F) Fsf A SO0 T bk e MR M AT T B S, ARk
B, Wi A 1.0 mL/min B, IRl A4 4 FBH & F RE7E
7 min N1 3 R 47538 Oy de A

17.9
1-F-3.043 2-CI-3.833 3-50,2-4.590 @
&
<
- 10.0F
[0}
2 4 NO,-5.860
% 50t
ok
i
23 :
350 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
t/min
118
- 4,083 3-80,7-5.617 (b)
< 4 NO,~6.560
k2] -
= 30 1-F-3.083
o
S
22 ! !
250 2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 440 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
t/min
19.9
0 2-CI-4.347 ©
150t S 4-NO,"~7.000
<
5 100f
% 5ol 3-50,-4.883
XS
"
_2 5 1 1 1 : 1 : 1 i 1 1 1 1 1
250 300 350 400 450 500 550 600 650 700 750
t/min
1 ARREKREBRNREFERIEE

( 4k 3% 7% iR F& :a-30 mmol/L,b-25 mmol/L,c-20 mmol/L)

Figure 1

Anion chromatogram of eluent with different concentrations (Concentration

of eluent:a-30 mmol/L,b-25 mmol/L,c-20 mmol/L).

2.2 REAXBIERE
53 FIRE S B IO 2 HER AR I 0. 10 g R 1

£ 0.000 1 g, FED R K2R 5 DA S A 100 mL
EETFKRMAR, A 10 min J§ 5 000 r/min B
L 10 min; [DFEES A 100 mL £ B F7K,35~
40 CREB A 3 h Jg B, #7F 10 min,5 000 r/min
B0 10 min; [IDFE & HPIA 10 mL 28 /K 5 1R Tié
10 min,5 000 r/min B.0» 10 min, ¥ 1 .1 . [l 5
O JE I VS IARZ 12 000 r/min 5 # &0 5 min J5
J:%?@ AN SE o = R RS TR A AT R L 3R

o WFTE B, I1 kAN ik 4 B (el Wi 32 A0 2, HLAR
F 1 vk OB A 468 B[] 8 9 0R B T 9 A
e B R IROT 5.

x2 TEHERENAXHE R ELLER
Table 2 Comparison of recovery rates of

different sample extraction methods(n=>5)

#PT5 ER e/ % PRI/ %

F- 72.6 5.36

cl- 91.5 0. 63

L SO, 96.7 1.52
NO; 76. 2 3.99

F- 85. 6 1.25

Cl- 97.2 0. 39

t SO, % 98.9 0.94
NO; ~ 97.1 1.72

F- 93.5 0.23

cl 95.3 0.16

i SO 100. 6 0. 37
NO; ~ 96.7 0.76
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2.3 REBEFIRRIUXHMIERE

53 900 25 5% 25 85 7K T T VR T R B BB R 1 4
WO . BEoE R Ik DR R LE 25 8 1 7K 6 4 Rl BH B
T AR IR Ry O UM R R A S R BGA .
X PRIBOR B AT TS, KB CL UNO; . SO, ” 2
BUP VR G Y AR SR B 5 42 (0 F #2803 IR JG A e R
B4, NORIE 4 B0 BB 7 1 3R IR, i AR UK

AR L (S/ND =3 IS I A 1 ¥k B2 SR X
iR, 4 MBI TR IR ILR 3. RV bR
HWEIEEILE 2,

R3 HMPEBEFEEAERKGHR

Table 3 Linear equations and detection

limits of four anions /(mg - L")

Hoy RV Jul 9 5 MRFZH r LPEEE Kl R LOD

%&6@7\'—‘6% 3 ?j—»\ F~ Y=0.3892+0.0507 0.9996 0.10~2.00 0.02
2.4 *ﬁﬂj BE—%*I%;E Hﬂ @% Cl™ Y=0.28272-0.048 8 0.9995 0.50~10.0 0.01
e e N3 S TR z =0.43 a-0. 90 . ~20. .
B&(Ebﬁﬁ‘(ﬁ{ﬁ{&%ﬁﬂ vﬁfigﬁf{fﬁ/ﬁ;ﬂ:ﬁ{ﬂﬂ SO, Y=0.434 42-0.124 3 0.9996 1.00~20.0 0. 20
N — . N R NO;~ Y=0.152 82-0.042 5 0.999 2 1.00~20.0 0. 20
FE IR tIbR e 2 AERIA R, S5 LR 3, i i
5.95
3-S0,-5.483
EN 2-C1-4.143 :
g 4.00|
J 4-NO,-6.567
192
2
g_ 2.00F 1-F--3.163
N
ﬂj T
_1.02 Il 1 1 1 1 1 Il 1 1
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00

t/min

B2 RINGERARBIER

Figure 2 Chromatogram of series IV standard solution.

2.5 WEEMERYE
2.5.1 AR

FE il bR e R BV BARE T AR 1. R
SLPERE S UCLHESE 3 dL T H PR B EEMH [RDR
BE BB I AR 40 AR BN B R
fiy RSD BJ/h T 1.0%0 . H )45 % B 19 RSD #4% 7
3. 500 R WA B L RLAT

*4 BAREEMBEREE

Table 4 Intra-day precision and inter-day precision
. H PUAS % BE (n=5) H [A]4 % B (n=15)
mayr O RSD/ RSD/
(mg+ LY IgEmMESD I i AL £ SD
% %
F- 1.0 0.550 940.005 1.0 0.548 440.019 3.5
Cl 5.0 1.403 6£0.006 0.5 1.400 740.024 1.7
SO, ? 10.0 2.082 540.007 0.3 2.088 24+0.019 0.90
NO; ~ 10. 0 1.456 540.004 0.3 1.461 4+0.040 2.7

2.5.2  J7¥k PR B FNHE R B

HERRFRI 0. 10 g CHi# & 0. 000 1 @) & #ffi i A<
T AR R B AR 5 403 o 43 90 F 50 8 oh L VR IR A
WEVET 500 pl, A% 45 43 RE 5 Ay Ak B E A7, 154
PkR AR, S5 L 5. 45 SRR 4 BB Tl

WCRAE 87. 4% ~95. 2% G H <7, 7% LI AR
T R B FIORG 9% BE S R AT
F*5 WHBEETFAMERE X

Table 5 Standard addition recovery of four anions(n=35)

e AN/ b/ T EME/ BIYE/ RSD/
T4 . ,l B i
(mg+ L") (mg+L"1) (mgeL1) % %
F- 0.024 0. 20 0.199 87. 4 5.7
Cl~ 1. 088 1. 00 1. 981 89. 3 7.7
SO, 2 2.429 2.00 4. 334 95. 2 5.3
NO; ~ 0. 686 2.00 2.516 91.5 1.6

2.6 tFEmMINERSH
2.6.1 SRR MR

2018 4 6~8 H M ] 75 7 3% 1 32 4 IX R AE L R
FEAE B L2 6., AR A G SCHRE ™ L BLARCRAE D7
AN RAE XL HE 10 S22 38 T 38 1) 5 1L oR A
i 3k T R R L 7 RN R AR R B AR Ay R R A
H AR it R /IN AT T 5 SR AE 58 S FERE SR B AR BTR
FEIFIA] RAE 1 s S AT SR AR 0 5% 38 5 A o U A7
T BA B T M A . R b 4 52 58 O 1k iE AT RE T AL
P E e 2R LR 6 A 3,
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Table 6 Four anion levels of road dust in Nanjing(»=10)

W EARUEZE/(mg « L1

KRR X I TEX - RE 30,2 NO;
LY UNGENN R IX 0.0840. 06 0.3440. 02 0.4640. 04 0.86-0.08
E:a N ZX 0.244+0.07 1.524-0. 28 8.75+1.27 4.11%£0. 63
e ZEX 0.2340.03 4.1740.53 10. 82+1. 83 5.3640. 39
VL R 2 IR VLT IX 0.60+0. 03 4.78+0. 45 21.4541.61 12.13+1.06
BUE Y3 5 X 0.4340. 05 4.4940.18 46.4142. 99 19.02+1.75
%0 G545 SR TR T AT S g T A K A HE R
N ) ETR A A Al HE Y B ORL L BLh R R
o AR A 4 7 ol X B XA B AR TR R . AL
HF- HCl- us():— HN()’ ﬁij&%ﬁzﬂéégﬂ:jﬁ%i+qjE‘J‘HFﬁi%ﬁ*ﬁﬁfﬁ—E?éﬁi
7250 : N : N V— N e
" SR EEG Y o A AL AR E ALY o Tl
%‘m AR A A AR B HE R S HE R R 95 %
® 30 Ph b B IR UL A T Al 2 e T A Ok 2R HE TS
20 I EEORE X TR R TS A ERE 2 LEE
10 = E H (k-
0 —

AT KERMARE TR R
SR IK

B3 mMEmERREOMEEFRESAE

Figure 3 Concentration distribution of four

i

anions in road dust in Nanjing.

2.6.2  FESLIE SR M

MFR 6 3R] L Ar AT R DX 3 5 A R
T X B VLT ORI SO i NO, — 3B 3 T Hifth X
W, 2018 4 6 H & 8 H pg a7 AR B I Ry KA I
P T A ol R M R 2 I A R X
YT XAk Al 3222 S Ha A< BB T L i 2 6 R4
A5l HETC 2 S AR AR R B A AL R axX
AN X SO, F1 NO; — ¥ BE b T4 = 19 7K1 £ 4t
T AL R

A F 28 e DX v AR 1] 2 X KR A [
SO, HNO; ¥R B AL F5 85 1 KT A AR 45
XA X . 3 A XA R AR A0 T AR R
KA B R K DRI Rl X JL v e A8 TR A B
ST EE MR Z — . TR BR RN &,
A5 A2 3 F2 AT YR AT 3 1A T A 52
M T A Sk B L IX  SOLF A1 NO, Ry E Bk
U5 ML) 24 2 HE K .

H L Z R S X T W XA B AR s o o 3
N AR A 1 R IXCRNAT B X, TE B i ol v
YV R A R AT Y VR BT A A5 S B S T ) R AR
b F AL K-

3 #Hit

58 R WY B8 1 3% 35 mT () i v it 0 5 T O K
Y S RO PEICHLEA B 1 %07 W0 i Ak B
B 2P [ TE RS R R UE A R R AT RO PR A TE
B IR A K P TC AL B T AR 2%
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