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Fig. 1  Structure diagram of the flexible DART device without grid electrode ( a) its enlarged part ( b) and
quartz glass tube ( c)
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Fig.2 Mass spectrogram of nitrogen( a) and argon( b) as carrier gas
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Fig.5 Mass spectrograms of phenethyl alcohol ('a) and linoleic acid ( b)
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Fig. 6  Direct analysis of dichlorvos in real time

Fig.7 Direct analysis of peel oncitrus in real time
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Table 1  Comparision of technology and devices with similar principle

< . Sample exposed t Temperature of sample . Gas flow rate
Source Discharge type amlzii::}f;;j o emp:ur:f;g:( f;C;amp ¢ Discharge gas ?QL /(r)nv;nr)a ¢
LTP probe AC DBD No 30 He Ar N, <0.4
DBDI AC BDB Yes Room temperature He  Air <0.2
ASAP DC discharge No Room temperature N
PADI RF discharge Yes Room temperature He >0.7
DART DC discharge No 250 ~350 He N, 1
SBD DC discharge No 200 ~350 Ar 7.5
( Notes) : LTP probe( Low-temperature plasma probe) DBDI( Dielectric barrier discharge ion
source) ASAP( Atmospheric—pressure solids analysis probe) PADI( Plasma-assisted
desorption/lonization) DART( Direct analysis in real time) SBD( Self-built device)
80% ~90%
DART o
100 pL 100
MS o
DART DART-MS
DART o



456 43

References
1 Cody R B Laramee ] A Durst H D. Anal. Chem. 2005 77: 2297-2302
2 Morlock G Schwack W. Anal. Bioanal. Chem. 2006 385: 586-595
3 Vaclavik L Zachariasova M Hrbek V Hajslova J. Talanta 2010 82: 1950-1957
4 LI WenJie CHENG Xiand.ong LI WeiJian WEI Feng XIAO Xin—Yue LIN Rui-Chao. Chinese Pharmaceutical Affairs
2012 26(2): 147-149
2012 26(2): 147-149
Ackerman . K Noonan G O Begley T H. Food Addit. Contam. A 2009 26(12): 1611-1618
Mess A Vietzke J] P Rapp C  Wittko Francke. Anal. Chem. 2011 83: 7323-7330
QI Wan-Shu ZHANG Li GUO Yin-ong. Chinese Journal of Organic Chemistry 2013 33: 359-364
2013 33: 359-364
Bajpai V' Sharma D Kumar B Madhusudanan K P. Biomed. Chromaiogr. 2010 24: 1283-1286
9 Marinella ¥ Yolanda P Damia B. Anal. Chem. 2013 85: 2638-2644
10 Fernandez F M Cody R B Green M D Hampton C Y McGready R Sengaloundeth S White N J Newton P N. Chem.
Medchem. 2006 1(7): 702-705
11 Hye]J] K Eun HJ Kwang S A Hyo S C Young P J. Arch. Pharm. Res. 2010 33(9): 1355-1359
12 Adams J. Inter. J. Mass Spectrom. 2011 301(13): 109-126
13 ZHANG Jia-Ling ZHANG Wei ZHOU Zhi-Gui BAI Yu LIU Hu-Wei. Chinese Journal of Chromatography 2011
29(7) . 681-686
2011 29(7): 681-686
14 Borges D L G Sturgeon R E Wel B Curtius A J Mester Z. Anal. Chem. 2009 81(23): 9834-9839
15 ZhaoYP Lam M Wu D L Mak R. Rapid Commun. Mass Spectrom. 2008 22: 3217-3224
16 Harper ] D Charipar N A Mulligan C C Zhang X R Cooks R Ouyang Z. Anal. Chem. 2008 80(23): 9097-9104
17 Na N Zhao M X Zhang S C Yang CD Zhang X R. J. Am. Soc. Mass Spectrom. 2007 18: 1859-1862
18 McEwen C N Mckay R G Larsen B S. Anal. Chem. 2005 77(23): 7826-7831
19 Ratcliffe L V. Rutten F J M Barrett D A Whitmore T Seymour D. Anal. Chem. 2007 79(16): 6094-6101

Flexible Device for Direct Analysis in Real Time without
Grid Electrode for Mass Spectrum Analysis

HAN Yudiang ZHANG Yao-Li YANG Yu-Hui HUANG Yu-Yu XU Xu'
( School of Chemical and Environmental Engineering Shanghai Institute of Technology Shanghai 201418 China)

Abstract  The paper presents a flexible and simple direct analysis in real-time ( DART) device without grid
electrode for mass spectrometer injection. It contained inert carrier gas ionizer heater and temperature—
controller etc. Excluding the grid electrode and then reducing the structure units the device could be easy to
build up in low cost and flexible to connect with a variety of mass spectrometers. The experimental conditions
like the kind of carrier gas flow rate and temperature were investigated for the device. By using argon as
carrier gas flow rate as 7.5 L/min and temperature of heat tape as 300 C  the device was used to analyze
benzene alcohol linoleic acid dichlorvos emulsion mosquito coils citrus peel and sample ( propranolol
hydrochloride) on thindayer plate combined with mass spectrometer. The results were accurate and the device
was stable and reliable.
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( Received 14 September 2014; accepted 20 November 2014)



