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Quantitative Analysis of Nitrate in Atmospheric Particulates PM, . with Fourier

Transform Infrared Spectroscopy
LIU Na, WEI Xiu-li, GAO Min-guang, XU Liang, JIAO Yang, LI Sheng, TONG Jing-jing, CHENG Si-yang

(Key Laboratory of Environment Optics and Technology, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
Hefei 230031, China)

Abstract: Airborne fine particulate matter PM, . as one of composite core pollutants of air pollution is concerned and NO; as one of the
main components of water-soluble ions has an important impact on precipitation and human health, so searching a method of rapid and
reliable detection is an important work. According to advantages of the Fourier transform infrared spectroscopy technology, the infrared
spectrum of NO; in NH,NO, was compared with PM, ¢ by a sampling method of making film. The result shows that their spectra are
consistent with each other. A range of infrared spectra of different masses of NO; were measured and the absorbance was fitted with
mass, correlation and mass range of which are 0. 994 8 and 7. 82-73. 78 pg, respectively. According to the corresponding relationship
of mass between solution and sample film, the FTIR of the sample film was measured directly and mass concentrations of NO; in a
month ( between 2012-03-20 and 2012-04-20) of Hefei area are listed and the average is 4. 171 3 pg-m ™.

Key words:PM,  ; nitrate; FTIR; quantitative determination; water-soluble ions

KA FHARAR LR, IR M M fe
SRR 2 HORTR L IS A0 L R L
L N SIS SR NS RCE L/
NO,; VRN RS IORL Y K i M 85+ 19 32 218
Z— JEHIN,0, NO | NO, S 285 e fb g I i A
RS ) T B RR W Y R B 2 —, xR
ARl A 36 W o LR e 7 Hng
T R W 2 R A e R, T 5 | ) 922 ) 8 A5
AR IBFSE NOS H e 5 Ao A HLA ] )
FHSE M RS YO T (R A R R IR, 4% 3]
P AR B HERCIR , AT 44 e X KA 15 4 1
Az 7 SR 4 TA N Sk o I A B R it 4
HEHAR S FF.

HurxE KA BoR Y NO, IR vk B4
R Hoh B B ol 1C kT B
DO A LA B ERERHG R EAR K

HAL B 2 — R SR o0 A 7 . T L) b R
FTIR D 1% $5 ARAE Sy — Fh = e IR 1 A6 0 5 1% | 75
fii | P, A F H R L. A M Cunningham
AU R HL AR e 2T A A 5 A A2 A
PR, RAIE A 2 1 5 P 8 T3 T A E S
H 2534292 Rosenoern 452 FHLT AN GIERFSE T
Z 2 53S0 IS UKL 1 1 B S R . IS Y Tsai
AU P B 2T AN R A I TE LK i
THAT T o0 AR B OIEIEAT TE BT BB TA
[FPRIAR T R A e IO ALK I P 1 Tk 5 0 A
fiE. JbHT R Bt 5524 b i o ORRE AR E
S NSO R AR AR i, R KBr JE il AR X R

R BE: 2012-12-09; fEiTHHA: 2013-01-10
EEWA: HFEARFAESTIH (41105022)
FEBRA: XVR(1986 ~ ) , 4, 1152 , £ 3 BF 5877 1 S e
LLAMNGIE R AR , E-mail ; nliu@ aiofm. ac. cn
w JHIHEC RN, E-mail : xlwei@ aiofm. ac. cn



3348 ¥

i

B 34 %

Ay,
=

IR LR T T T E R hr. AKX LS
BHREUG T —LEpR (R SR S e AT,
ASBIE S SR 82 IS 0 SR A Dk, e 0
AR ERERNIE A LA CTE AT, i ST A R AR S T Y
Jo i S R W R 2 OGRS B AT S A
SR M IR P Lo i Jo o S SR LA i TR A
— S I R AR A A P 2D A e
e 52 i L I e ViR Sy 552 B KA O A 1) 3 82 M
ISy BE. Sae A HIZ O B T A AT X
WA H R AR B E I E o0 pT T HAR L 3.

1 RS

1.1 (U525

HHEACR ) Bruker 23 7] 42 72 () TENSOR27 1
Lot AR 0 21 40 (FTIR ) SE 354X, LM 2% 28 MCT
(Mercury Cadmium Telluride ) #10 #5% , 43 ¢ K N 4
em ™ FHER AR 64 RT3, W i Bl 400 ~
4000 em ™" SEEHFE R R Ge A, HAZ N 3 om, RFE
A E ] PM, RFESS | SR B Sy 3% 385 £F 2 I8 A, 5
¥ eh T 24 5 NH,NO, hZr#raf.
1.2 SRk
1.2.1  RABRAIEE SRR S FTIR Sl

FIHH PM, S RAESRRAE A NETT TR, 2R
T Hb AR A AT T S Al K PR R 2 ) SO A 7 AR TI
P b T 1 A 20 m, BRUCRAERTH]) R 6 h, B K&
SERFE 4 W, RAERIRR N 9 s, RAE N 16.7
Lemin ™" SRAERE] BE A 2012-03-20 ~2012-04-20,
B RRAE ST A A i I 2T A5
1.2.2 KPR /K G WBE 7 Y FTIR SGig
bR

P IR Y A 3 Al K TP R TR P R VS AR
B, JEAEH 20 min, $2 HOCRE BOH, T A3 £ 404 K
ARLEFEEL 20 min , SRJGHCIE 10 mL AR B E 2,
PR EFORL Y KRR, RS WA A I — 2 it ) 7K
WIHAE Ge b, %R T AR R 20 HE, vl
L U5 D i LT A3 R S AR AR A, LA
AR AR RS HURRAE I I 5 B 22 [ R G R
R A-V il 2R, DT 38 i 2 A i 26 3 K R
NO; Hy Ttk .

1.2.3 NO; BETMER

H4 5 SR A I R /N By 28 R H] |
IR T A TR R 2, BC AR 10 mL /KR AR
TR A . RIC— RFIA A &= 19 NH,NO, 4k
i, 25 F S ARAE T ORI B — RN R] BT i i
JE NH,NO, /KIE. 45 BB /KU 1R S R R in 78
Ge i I, &N HAAFE &K I8 MU AR, S8 )5 M 4
SRR AN IE L A5 B — RS AS [F]  Y
NH,NO, [JEZLAMGIE KL, 98 5 AR 48 B L 2R A
NO; B R fiE W WO FF 5 H: BT & 1Y 2 b ith £k
NH,NO, IR&HBH NO; ik L% 1.

x1 NO; HRERE

Table 1  Mass concentration of NO5

=2 NO; B/ mg- mL ="

1 0.04392
2 0.083 84
3 0. 12029
4 0.15371
5 0. 184 45
6 0.039 12
7 0.074 68
8 0.107 15
9 0. 13692
10 0.164 3

11 0. 044 66
12 0. 085 25
13 0. 122 31
14 0. 156 29
15 0. 187 55
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(IS Ay NOS 118 SRR A 4 I 2 12 g 06, 7 830
em IS S NOS 1 TS PN 25 i iR 3 T i, 830
em ™' IR WAL U B AR A X AE S (HJR S T, 1331
em ' AL AR W45 T 830 em A AR e | H 2 A2
) NH," WSO 30, A I P E DL X 53 BT L
AHEE R 830 em ™ AL IR ISR NO; 7E 43
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&2 NH,NO, {1 NO; BFHEHRMEK

Table 2 Infrared absorption bands and different modes of vibration for nitrate when used as ammonium nitrate
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Fig. 1 FTIR absorption spectrum of atmospheric particulates
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