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Spectroscopy and Spectral Analysis

FTIR R MEZ BN EZERNENTESENAFEAR
G B, BEE, KA

rp R 2R B A S IR SE E . WEVE B 310018
 E MEAFEBRMHE, SNSRI EERESEAMMEN, LHEELZHAILLED
(VOC) W5 Y . 200 g7 55 N A HLTS Y SR 1 2 40 2 IRl i M s I O v o SCa SR A0 A ik R 5 Akt
WM, B TRNEEN EEAVIERRAR, BR, ZHIERW STk, EmEastilsg
3 000~2 600 cm™ ', 1 100~600 cm™ ' Pj A~ Br 3 57 A0 A RS IE AR Y, X ASMRBE A R L FEOR D HOR 3 Mgl gy
B TT B MR B 5 0 o vk B 2 (B 2 A O RGO 4 Sl 0.970, 0.955 0,946, A% IE S 1 3 7 AR e 22
(RMSEC) 435l & 0. 074 2, 0.081 9, 0.087 7, I £& i ¥ 5 # f 26 (RMSEP) 43 Jill 2 0. 132, 0. 134 1
0. 033 3, it A HURE i 1 00 285 SR 1R 25 ARV Y B . HIZ O iR TR U 5 2 4 00 & A BILTS e SRR VT AT Y .
K FH A e/ 3 (PLS) 803 BT 1543 M7 ¢ 16 455 700 114 45 M BB 48 FR W& A T 25 A 43 el 3 (PCRO 3%

FFiA
FENES: 0657.3

7 A ALY P [R5 2041063 PLS
THkARIRAD: A XEHS: 1000-0593(2006)12-2197-03

{85 B I 78 6 2T AR % 3% 4 . Nexus (Nicolet, U.S.), 10 m
SRR, DTGS # il #8 . 2 ¥E% 4 em ™', HRTKEL 32,
1.2 FRESMEKEF

Tl

el

SRR N -SRI A B R J P 5 S RN
TIMEMR, LHEEREAHLEY (VOCs) 5 e, EFK
JERMB B2 )G, BN Th — BB B VOCs, 2R
RWCE, B ZHIZO R P E A, EEORIE
TURRE, I BRI AR, BT R I R L L O A
B0 1R Xt A e B s R R R . R, A B g ST —
FPGEENE LS AT ERAZ RN k. B
A, RAHIERY M BB 5k S ARk, ik
T L AR IORE | A M A L AN SE T R K I R AE £R AT

ZLAMG I ik (FTIR) MR A A - L JR a8 A W] LI S AR AT
SERA M, ANIE K SR PR B AT, R g R R
& FHEERT CO,, SO, %5 5 el /3 4 il 1 IR A S AR BEAT R
O, BB TR RS SE gl N Rk B
Ay FNAE AL 2T 2 T 5 ik LDAMRIS B R 36 7T L) 58
TR i W B (1) 22 B AL 43 1 TR I S A BT . AR SOKE 218 S
BARRMHTENFEGHIG LY, @y T /2450
[Fi] PR 0 7 25 P A LTS G AR A A T T 9

1 SEEER Ay

L1 SRR REEH

Wi B 2005-10-08, EiT HHY: 2005-12-28

RINFAR T R IR P 283 O 43 #r 2l )
A Ak A [ R B2 ) s o SRR D LR 1

2 LR5IE

2.1 REEESH
A 13 I 0 bR E S AR RE S UEAT LD AR IS B, A 37
Yioei, mE 1R,

5.0

Ly
=

Absorbance

2.0

1.0

3500 3000 2500 2000 1500 1000 500
Wave number/cm™!

Fig. 1 IR Spectra of standard gas sample
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Table 1 Concentration of benzene, toluene and
dimethylbenzene in gas samples
s #/(mg+L ") HH/(mg+L HDHR/(mg+L D
1 0.218 9 0.863 3 0.634 8
2 0.437 8 0.647 5 0.423 2
3 0.218 9 0.215 8 0.846 5
4 0.656 7 0.863 3 0.423 2
5 0.656 7 0.647 5 0.423 2
6 1.094 5 0.4316 0.423 2
7 0.437 8 0.863 3 0.423 2
8 0.875 6 0.215 8 0.634 8
9 1.094 5 0.647 5 0.2116
10 0.437 8 0.431 6 0.211 6
11 1.094 5 0.431 6 0.634 8
12 0.656 7 0.431 6 0.846 5
13 0.656 7 0.215 8 0.423 2
14 0.437 8 1.294 9 0.634 8
15 0.437 8 0.431 6 1.269 7
16 0.875 6 0.431 63 0.846 5
17 0.218 9 0.4316 0.2116
18 0.437 8 1.079 1 0.423 2
19 0. 000 0 0.215 8 0.423 2
20 0.437 8 1.079 1 0.423 2
21 0.218 9 0.4317 0.846 5
22 0.656 7 0. 647 5 0.2116
23 0.437 8 0.647 5 0.634 8
24 0.437 8 1.079 1 0.2116
25 1.094 5 0.431 6 1. 058 1
26 1.094 5 0. 647 5 0.846 5
27 0.875 6 0.215 8 0.423 2
28 1.094 5 0.647 5 0.634 8
29 0.875 6 0.863 3 0.423 2
30 0.875 6 0.431 6 0.423 2
31 0.437 8 0.215 8 0.634 8
32 1.094 5 0.863 3 0.2116
33 1.313 4 0.863 3 0.423 2
34 0.656 7 0.4316 1.269 7
35 0.437 8 1.079 1 0.2116
36 0.656 7 0.647 5 0.423 2
37 0.656 7 0.215 8 0. 000 0
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Fig. 2 Relationship between standard concentration
and predicted concentration by IR
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Table 2 The data of validation model by PLS

W r? RMSEC RMSEP RMSECV  FHF#
S 0. 970 0.074 2 0.132 1.112 6
R 0. 955 0.081 9 0.134 0. 963 3
TR 0. 946 0.087 7 0.033 3 1.052 4
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Table 3 Comparison of validation models by PLS and by PCR

Wi R 2 RMSECV RMSEC RMSEP Table 4 Standard concentration and calculated
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Study on Simultaneous Analysis of Indoor Air Multi-Component VOCs
with FTIR

XU Li-heng., FENG Yan-qing, CHEN Jian-qi

Institute of Safety and Environment Protection, China Jiliang University, Hangzhou 310018, China

Abstract Recently, the indoor air pollution, especially the volatile organic compounds (VOCs) is attracting more and more
attention. The determination of indoor air organic gases becomes the key issue. In the present paper, a simultaneous quantitative
measuring method of indoor air multi-component VOCs was established based on FTIR combined with chemometrics. The 3 200-
2 600 em ™! and 1 100-600 ecm™ ! bands of IR spectrum were used to establish validation model, and excellent coefficients were ob-
tained (+*=0. 970, 0. 955 and 0. 946 for benzene, toluene and dimethylbenzene, respectively). The root mean standard error of
calibration for benzene, toluene and dimethylbenzene is 0. 074 2, 0. 081 9 and 0. 087 7, respectively. The root mean standard er-
ror of prediction is 0. 132, 0.134 and 0. 033 3, respectively. The error of unknown sample prediction is acceptable. The IR
method is effective for simultaneous analysis of indoor air multi-component VOCs. The model established by partial least squares

(PLS) is better than that by principal components analysis (PCR).
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