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Fig.2  HPLC chromatograms for blank samples of denuders (a) and filters (b)
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1
Table 1 Concentrations of glyoxal and methylglyoxal at different sampling time and flow rate
Glyoxal ( ng/ m?) Methylglyoxal ( ng/ m?)
Sampling time ('h) Sam pling time (h)
Flow rate Flow rate
(L/ min) 3 4 5 6 8 1 24 (L/ min) 3 4 5 6 8 12 24
2.0 0.23 0.51 0.39 0.47 0.64* 0.43* 0.29* 2.0 0.70 0.58 0.51 0.41 0.34* 0.17* 0. 14*
3.0 0.21 0.47 0.31 0.32 0.42* 0.30* 0.21* 3.0 1.70 1.02 0.49 0.59%* 0.21* 0.14* 0. 10*
4.0 0.34 0.58 0.41 0.30* 0.29* 0.21* 0.20* 4.0 1.31 1.06 0.52 0.52*% 0.31* 0.18* 0. 10*
5.0 0.15 0.31 0.29*% 0.24*% 0.29* 0.19* 0. 16* 5.0 0.43 0.76 0.38* 0.40* 0.18* 0. 12* 0.06*
6.0 0.12 0.24 0.21* 0.18* 0.28* 0.20* 0. 15* 6.0 0.54 0.66 0.34* 0.2%* 0.12* 0.09* 0. 06*
* Breakthrough
0.70 -
£
e E
E =
D g
e 2
2 050 3
P
. %
£ 030 2
w i
1]
N "
N / i X
0.10 ! ! | = 02 1 1 *
3 4 5 6 3 4 5 6
SKFERT ] Sampling time (h) SKBEIEE] Sampling time (h)
3 (a) (b)

Fig.3 The impact of sampling time and sampling flow rate on the concentrations of dicarbonyls of glyoxal
(a) and methylglyoxal (b)
(Sam pling flow rate) (1~ 5): 2,3,4,5,6 L/ min
3.5

2010 7 31~ 8 3 D ,
4L/min, 5h , 6: 30~ 11:30, 11:30~ 16: 30, 16:30~ 21: 30, 10
,5 0.20F
4 0.151 3
0.10 2
0.05

1.30  0.39 ng/m’; )

0.91 0.30 ng/m’, 0151

5 0.101
0.057

0.00

AU

t/min

4 Denudey Filter HPLC
Fig. 4 HPLC chromatogram of carbonyl compounds in annu-

lar denuder/ filter samples

’ [ 13] 1. DNPH; 2. G(lyoxal); 3. (Methylglyoxal)
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Determination of Airborne Dicarbonyls by Annular Denuder/
Filter Pack System Coated with 2, 4-Dinitrophenyl hydrazine
and High Performance Liquid Chromatography

FENG YarLi" !, MU Cu+Cui', FU Zheng Ru', CHEN Ying Jun®
Y(Institute of Environmental Pollution and H ealth, School of Environmental and Chemical Engineering,
S hang hai University, Shanghai 200444)
*(Key Laboratory of Coastal Environment Processes, Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003)

Abstract A H PLC method have been developed by using 2,4 dinitrophenylhydrazine (DN PH) coated
annular denuder/ filter pack as asampling system for collecting the gas and particle phase of dicarbonyl
compounds in atmosphere. DNPH was used as derivatizing agent to coat the denuders and the filters,
when air flowed through the sampling system, the gases were absorbed and reacted with DNPH on
the denuders while particles proceeded along the denuders and were collected on the filters. The
samples were extracted and concentrated and then analyzed by HPLC. T he sampling conditions of the
system were investigated by a series of sampling experiments. The results showed that when the coating DN-
PH solution was 0.47 g/ L, the optimum collection efficiency was obtained at a flow rate of 4 L/ min for
a sampling duration of 4— 5 h. Tedlar Bags were used to determine the collection efficiency of the gly-
oxal and methylglyoxal and which were 82% and 85% respectively. The method was applied to meas-
ure dicarbonyl compounds in the atmosphere.

Keywords Dicarbonyls; Annular denuder/filter pack system; 2, 4 Dinitrophenylhydrazine; High

performance liquid chromatography; Glyoxal; Methylglyoxal
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