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Fig.1 Components of the passive sampler
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Table 1 Determination results of air quality in the super clean room
T RS/ pm WOTRIE A/ TIP3 /1
0.3 35 837 224 644
0.5 109 908 188 807
1.0 78 881 78 899
3.0 0 0
5.0 0 0
10.0 0 0
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Fig.2 Concentrations of each ion in sample bottles and extraction bottles
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Fig.3 Concentrations of each ion in filter paper

and absorption membrane
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Table 2 lon blank values of sampler with preparation and extraction at different locations (mg- L")
s & BRI
CH;C00 "~ HCOO0 ~ cl- NO, 803~ NO;
T T A v 0.648 6 0.129 8 0.079 4 0.038 8 0.162 6 0.009 2
TRV TR 5 BT 20 2 1 0.847 2 0.257 0 0.106 3 0.044 8 0.206 6 0.015 1
T | e S 2 4 0.884 8 1.256 6 0.0327 0.033 0 0.2210 0.038 5
L LB 7N AN o g N 0.847 2 0.129 8 0.106 3 0.044 8 0.162 6 0.038 5
T TR A BRI 0.2220 0.108 1 0.037 8 0.037 0 0.014 7 0.012 4
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Fig.4 Effect of filter paper drying temperature on blank values
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Table 3 Blank values of filter paper (dried at 30 “C) with different storage time (mg- L")
BT T
AR A d - - — - - .
CH;CO0 HCOO Cl NO, SO; NO;
0 0.000 5 0.004 0 0.003 2 0.025 8 - 0.018 5
7 0.001 2 0.008 8 0.004 2 0.026 2 - 0.016 0
20 0.003 4 0.010 3 0.002 5 0.038 9 - 0.023 4
30 0.027 9 0.009 1 0.003 7 0.026 8 - 0.0157
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Fig.5 Blank values under the optimum

condition
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Fig.6 Comparison of actual sampling
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Verification and control of blank contamination sources of passive samplers
in passive sampling

LYU Haixia', FANG Linmei' , XU Fangyuan®, SHI Chao’ ou'
(1. Analysis and Testing Center, School of Chemistry & Molecular Engineering, East China University of Science and Technology,
Shanghai 200237, China;
2. Key Scientific Research Base of Museum Environment ( Shanghai Museum) , State Administration for Cultural Heritage, Shanghai 200231, China)

Abstract; In the process of passive sampling of pollution gases in the microenvironment of museums, passive
samplers often have high blank values and are easily contaminated. In order to solve these problems, we carried out
blank analyses on sample bottles, extraction bottles and other components of samplers involved. Also, we investigated
the influences of different sample preparation and extraction environments, as well as filter papers dried at different
temperatures, on the blank values of samplers. Finally, the sources of different contamination ions in the sampler
were identified, the control scheme was put forward and the method of sample preparation was optimized. The
overall blank value was effectively reduced and the probability of contamination was reduced from about 30% to
5% . The study provides reliable technical support for the methodology of sampling and analysis of pollution gases in
museums.

Key words: Passive sampler; Blank contamination; Clean room; lon chromatography
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