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Research on Determination of Total Volatile Organic Sulfur Compounds in the

Atmosphere

WANG Yan-jun, ZHENG Xiao-ling, HE Ying, ZHANG Dong, WANG Bao-dong

(Marine Ecology Research Center, State Oceanic Administration, First Institute of Oceanography, Qingdao 266061, China)
Abstract: A detection technology was established comprising trap, desorption, oxidation and UV fluorescence determination process,
and used for the test of total concentration of trace volatile sulfur compounds ( VSCs) in the atmosphere. A cryogenic trap-thermal
desorption device was developed, integrating the advantages of solid retention method and cryogenic condensation method, which was
applied to capture and enrich trace volatile organic sulfur compounds. Under high temperature and combustion-supporting gas, the
VSCs were completely oxidized into sulfur dioxide. By analyzing the content of sulfur dioxide through ultraviolet fluorescence method
indirectly calculated to gain the total concentration of volatile organic sulfur compounds. The trapping temperature, desorption
temperature and the oxidation temperature were 5°C , 150°C and 1 000°C, and the precision and recovery of the method were 5. 46%
and 99. 6% -109. 2% , respectively. The content of trace amounts of atmospheric VSCs determined from February to April at Qingdao

was 42-195 ng-m .

Key words : volatile sulfur compounds; sulfur dioxide; ultraviolet fluorescence; trapping; desorption
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Fig.2 Influence of trapping temperature on the DMS peak area
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Fig.3 Influence of desorption temperature on the DMS peak area
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Fig.4 Influence of burning temperature on the DMS peak area
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Table 1 Precision and recovery of method

o EREARR g M RSD Ve
/mL FIE /% /%
1 0.08 25.206 5.31 94.1~115.9
2 0.16 50. 473 5.46 94.8 ~120. 6
3 0.24 82.788 4.54 93.9~114.0
4 0.31 102. 356 3.93 95.2 ~115.5
5 0.39 151. 080 3.88 99.6 ~109. 2
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Table 2 Concentrations of COS, DMS, CS, and VSCs in atmosphere at Qingdao

KA i)

R4S/ ng-m

(4-1) CoS DMS s, VSCs X

2001-08 163 ~391 [9]

2003-08 1002 ~1612 11 ~63 17 ~40

2003-11 828 ~1261 3~12 4~18 (5]

2011-02 42 ~82

2011-03 114 ~ 195 ENTIE

2011-04 72 ~125
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TELATIN. 127 V5 W B A AR IR 5°C , e A A A Ui
JE 150°C , FefEHRBE IR T 000°C , Nafion BT J45 Y
WAE R W R 100 mL-min™"', ¥5 % & &
<5.46% ,[FICEHN 99. 6 ~ 109. 2% . ¥ 2011 4F 2 ~
4 HIE B RAEAT 6 YWl , I iy KA S
KA MR R BE S LN 42 ~ 195 ngem ™.

(2) AATHHR BRI A - A AT 2 B e T
BERRBN  BLAs SRR 2%, rT AR 2 Tl 3
YAy sl AR O B ST WD 5 25 32647 A S0
SRR A IR i B R A ML AL R A
BE K,

(1] WU, KR IR, JE R VA HLBEAL A P RS e 2 BRFF
BEHOR[ 1], FIGFREIRIE 2000,19(10) :466-468.

[J]. B34k, 1995 ,14(2) :157-163.

[3] Moller D. On the global natural sulphur emission [ J].
Atmospheric Environment, 1984, 18(1) :29-39.

(4] BJUZR, AL b I SR K T R AR AL 4 I 5E
[D]. dbxT dbmTRE:,2004.

[5] MOAR, W8, a8y, 5 53R KRR R 2K his Ak
TRACPIRIE )], BREER2A22 41,2005 ,25(1) :30-33.

[ 6] WCHEM, R, 2 ER, . B COS I DMS 7ERLFE 5 A JH
PSS 1] FREEAE2A,2004,23(1) :12-16.

[ 7] Ivey J P, Swan H B. An automated instrument for the analysis of
atmospheric dimethyl sulfide and carbon disulfide [ J]. Analytica
Chimica Acta, 1995, 306(2-3) :259-266.

(8] Lharsy, WML, HIOAR, 55, 75 & I b o 3 — P B ke R K
S PR EEAEAL] T]. BRBERL 2004 ,25 (1) :20-24.

(9] A RERY RS R B E R e R i AR ()]
HFEE2,2000,19(6) :572-576.

[10] N, BERRER, S0, 45, K IR at DMS il DMSP 23 #r
JPE ML) ], S I ,2007,38(4) :93-98.

[11] Sciare J, Mihalopoulos N, Nguyen B C. Spatial and temporal



3622 ook B R &

variability of dissolved sulfur compounds in European estuaries organic sulfur compounds in the air al sewage management areas

[J]. Biogeochemistry, 2002, 59(1-2) :121-141. by thermal desorption and gas chromatography-mass spectrometry
[12]  skiftilg Bk, A PR 259 DMS A1 DMSP (94 4y ek ik [J]. Talanta,2008 ,74(4) :562-569.

SEWFSE D] TS A VK2 ,2000. [15] Bravo-Linares C M, Mudge S M. Temporal trends and
[13] #HEMA, i RAE. A 3Em A G b E AL R [T ], identification of the sources of volatile organic compounds in

[ K 2 4R ( A SRR 24 ) ,2010,40(10) :79-84. coastal seawater [ J]. Journal of Environmental Monitoring,
[14] Ras M R, Borrull F, Marce R M. Determination of volatile 2009, 11(3) :628-641.

CGrERZE)REBXTEHRERREERENAS

<<%fﬁt$’{‘$’>> It L A T A ) W I S Fﬁgﬁiﬁ{gg\%ligéﬁ( mjﬁi&ﬂt:http://www. hjkx. ac. cn).
ZRGEREI B AR H M TIPSR R AF D BE , WO | AR e I A e . R T B
A R T A i o O s 2 £ S B AR e AT M G A B B R G O N e AT Y, i W e e 05 LA
VEE B8 s 4= RO b 25 Y A S 1504 BV AT 2 SR A e (s Ao R v T R0 3 B I 5 R i TR K AR

HIS A by - - A 5 TV UE X RUTEG B% 18 5 ( PR B 27 ) G T

HE % :100085

) 15 :010-62941102,010-62849343

& H..010-62849343

E-mail ; hjkx@ rcees. ac. cn

] HiE : www. hjkx. ac. cn



HUANJING KEXUE Vol.32  No. 12

Environmental Science ( monthly) Dec. 15, 2011

CONTENTS

Preface +r+++rsrrsseereernnnnnnnaaeeetttttt e ettt e e e ee e et et e e e e et et e e e e e e e ee L e e e s e e e e e e e et e e e e e e e e et et e e e e e et eetat e e eeeaeeraranas HAO Zheng-ping(3461)

Study on Control and Management for Industrial Volatile Organic Compounds (VOCs) in China - e R LA
............................................................................................................. WANG Hai-lin, ZHANG Guo-ning, NEI Lei, et al. (3462)

Countermeasures for Priority Control of Toxic VOC Pollution — «xxxeeeeeseeeeeeemmreensneeeneenn - -+ CHEN Ying, LI Li-na, YANG Chang-qing, e al. (3469)

++= LUAN Zhi-giang, HAO Zheng-ping, WANG Xi-qin(3476)

Evaluation of Treatment Technology of Volatile Organic Compounds for Fixed Industrial Resources -

Emission Control Way of Volatile Organic Compounds in Industry — -sssseererrerreesmesseeremmmeee.. JIANG Mei, ZHANG Guo-ning, WEI Yu-xia, et al. (3487)
Regulations and Policies for Control of Volatile Organic Compounds and the Emission Standards in Taiwan «sssseererseereessssseerermmmeeens
..................................................................................................................... LUAN Zhi-giang, WANG Xi-qin, ZHENG Ya-nan, et al. (3491)
Study on Foreign Regulations and Standards of Stationary Sources VOCs Emission Control «««««-x==sseeee ZHANG Guo-ning, HAO Zheng-ping, JIANG Mei, et al. (3501)
VOCs Tax Policy on China’s Economy Development «x««xxeeeseseererrmrmrmenrrrerimmimiie LIU Chang-xin, WANG Yu-fei, WANG Hai-lin, et al. (3509)
Characteristics of Volatile Organic Compounds ( VOCs) Emitted from Biofuel Combustion in China «««««eeeeereereeeeees LI Xing-hua, WANG Shu-xiao, HAO Ji-ming(3515)
Spatial and Temporal Variations of Ambient Carbonyl Compounds in Beijing and Its Surrounding Areas —:eeeeseeeerrsrrssresrremmrmiiiiiees
....................................................................................................................................... WANG Qin, SHAO Min, WEI Qiang, et al. (3522)
Analysis on Status Pollution and Variation of BTEX in Beijing «++teerreeeeeseereererrrmreserrertrmmie. SUN Jie, WANG Yue-si, WU Fang-kun(3531)
Characteristics of Ambient VOCs and Their Role in O; Formation; A Typical Air Pollution Episode in Shanghai Urban Area «++++sererseeressssssssssenmmmenmmnmnnnnennee
................................................................................................................................. CUI Hu-xiong, WU Ya-ming, GAO Song, et al. (3537)
Observation and Study on Atmospheric VOCs in Changsha City ~— sseeeeerresrrssssneeesrmmm LIU Quan, WANG Yue-si, WU Fang-kun, et al. (3543)
Characteristics of Volatile Organic Compounds During Haze Episode in Foshan City «-++++++s+sssesessrsesssimsesssiems ettt

+ MA Yong-liang, TAN Ji-hua, HE Ke-bin, et al. (3549)

-+ ZHOU Yu-min, HAO Zheng-ping, WANG Hai-lin(3560)

Health Risk Assessment of Atmospheric Volatile Organic Compounds in Urban-rural Juncture Belt Area ZHOU Yu-min, HAO Zheng-ping, WANG Hai-lin(3566)

Source Emission Characteristics of Malodorous Volatile Organic Carbonyls from a Municipal Sewage Treatment Plant = oseseeeeeeerreessmseeerermmmennniiiinin
.............................................................................................................................. ZHOU Mi, WANG Bo-guang, ZHAO De-jun, et al. (3571)
Source Emission Characteristics and Impact Factors of Volatile Halogenated Organic Compounds from Wastewater Treatment Plant «««««eereeereeeeeeeeereerseenannnnnnnnens
.................................................................................................................................... HE Jie, WANG Bo-guang, LIU Shu-le, et al. (3577)
Quantification Assessment of the Relationship Between Chemical and Olfactory Concentrations for Malodorous Volatile Organic Compounds —++xxsxeeeessreeeeeesmeeeeenens
.................................................................................................................................... LIU Shu-le, WANG Bo-guang, HE Jie, et al. (3582)
Study on Transformation Mechanism of SOA from Biogenic VOC Under UV-B Condition = +++++essesserssrsssrssssssnennenneenes LI Ying-ying, LI Xiang, CHEN Jian-min(3588)
Kinetic Studies on the Gas-phase Reactions of NO; Radicals with Three Cyclic Ethers ««wwrerreerrerrerrereeereeeeeeeeeen. GAI Yan-bo, GE Mao-fa, WANG Wei-gang(3593)
Uptake of 3-methyl-3-buten-1-ol into Aqueous Mixed Solution of Sulfuric Acid and Hydrogen Peroxide =++«+=«xx=====++++ WANG Tian-he, LIU Ze, GE Mao-fa, et al. (3599)
An Overview on Analytical Method of Volatile Organic Compounds in Water «+++eeeerreeresreeseermmmmmeenintre. XU Xiu-yan, ZHU Qing, TAN Li, et al. (3606)
Determ Ination of Low Concentration VOCs in Air by a Newly Designed Needle Trap Device «+erreeeeereerreeerrsmmmmammsnssnennneeeeneeenees LI Xiang, CHEN Jian-min (3613)
Research on Determination of Total Volatile Organic Sulfur Compounds in the Atmosphere — =»sssseerrrrrssssrserrrrnrerirerrrii e
........................................................................................................................... WANG Yan-jun, ZHENG Xiao-ling, HE Ying, et al. (3617)
Automatic Continuous Monitoring of Volatile Organic Compounds Using Ton Mobility Spectrometer Array «:e-sseseerrerreesssseseserenmmmieeiieen
........................................................................................................................ ZHOU Qing-hua, CANG Huai-wen, JU Bang-yu, et al. (3623)
Development of a Membrane Inlet-Single Photon Ionization/Chemical lonization-Mass Spectrometer for Online Analysis of VOCs in Water
................................................................................................................................. HUA Lei, WU Qing-hao, HOU Ke-yong, et al. (3628)
Detection of TVOC and Odor in Industrial Park Using Electronic Nose » TIAN Xiu-ying, CAI Qiang, YE Zhao-xia, et al. (3635)
Applicability of an Electronic Nose for Detection of Volatile Chlorinated Hydrocarbons in Soil  +++eeererreessssseerremmmmiiinnrirrimuniiiiiiiirreiieenee
.............................................................................................................................. BU Fan-yang, WEN Xiao-gang, WAN Mei, et al. (3641)
Test and Analysis of Acrylic Acid Ester in Industry Pipelines ==sssssserrerreessrseeeerrmmmmmeenens WU Bin, ZHANG Hong-yan, LU Lin-guang (3647 )
Preparation of Honeycombed Monolithic Zeolite and Hydrophobic Modification with SiCl, =~ eeeeeeeereememmmmmmmemmeemeeneenee WANG Xi-qin, LI Kai, WEI Bing, et al. (3653)
Synthesis of Manganese Oxide Octahedral Molecular Sieve and Their Application in Catalytic Oxidation of Benzene ~ --++++ LI Dong-yan, LIU Hai-di, CHEN Yun-fa(3657)
Adsorption-Desorption Performance of Honeycomb-Shaped Activated Carbon ««eeeseeeeersmereemnresermmmmminnee. HAN Zhong-juan, LUO Fu-kun, LI Ze-qing(3662)
Process of Adsorption and Separating Recovery Solvents from Vapor Mixture Directly ««+++seeeeeesresserasrssssssssnneneeeeeennes WANG Hong-yu, QIANG Ning, HU Xia(3667)
BTF Performance Treating a Chlorobenzene-Contaminated Gas Stream =+++esseerreesssssserersmmmriennrirtieiiiie ZHOU Qing-wei, ZHU Run-ye, HU Jun, et al. (3673)
Purification of Complicated Industrial Organic Waste Gas by Complex Absorption =++++seeeereessereeeeees CHEN Ding-sheng, CEN Chao-ping, TANG Zhi-xiong, et al. (3680)
Analysis of the Treatment Technology Pathway of VOCs Released from Oven +++sssssssssssssssssmersmmmmmmmmimmn LI Ze-qing, LUO Fu-kun(3685)
Fabrication of Co;0, Nanorods and Its Catalytic Oxidation of Gaseous Toluene ++++++sssereeresssssrsssssneneeenes YAN Qing-yun, LI Xin-yong, ZHAO Qi-dong, et al. (3689)
Preparation, Characterization of Si Doped TiO, Nanotubes and lts Application in Photocatalytic Oxidation of VOCs «rrrrrerrrerrrrrerrrrrererrerrerrerenennrennnnees
............................................................................................................................ ZOU Xue-jun, LI Xin-yong, QU Zhen-ping, et al. (3694)
Research of the Natural Attenuation Capacity of Oil Pollutants Based on in-situ Experiment «-++eeeeeeeereeeseeeeeeeeenens JIA Hui, WU Xiao-feng, HU Li-ming, et al. (3699)

Experimental Research of Oil Vapor Pollution Control for Gas Station with Membrane Separation Technology




E M K
B E%H: &

(AEREI)E 6 EBREZERS

BH A iz
SAEOMEW OB NI

HOF. (RHEREEHT)

i

FYT EARER ERLAE
KE O XER i
Az B 2 MK
7 TR S

A

(HUANJING KEXUE)

T4
BT

TR

M R

HE #f SR

i sl bRz

o
% BIER

KT W OE

ENVIRONMENTAL SCIENCE

(Monthly Founded in 1976)

(AT 1976 4£8 HAIH])
2011412 A15H 32% # 12 HER) Vol.32 No.12 Dec. 15, 2011
+ & rhERERE Superintended by Chinese Academy of Sciences
* B PERERE ARSI O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (U 72%1][]5‘6}5%7}%) Academy of Sciences
b5 T B 8 L B S ST Co-Sponsored by Beijing Municipal Research Institute of Environmental
TR N7 R Protection
* % KK H o School of Environment, Tsinghua University
%5 ORI SR RS Editor-in -Chief OUYANG Zi-yuan
e 2871 (5 (T Xﬂfgﬂﬁ Edited by The Editorial Board of Environmental Science ( HUANJING
Ea =] 3 - H
. KEXUE
15 5 HEECETS £ 100085) T 4
T 010-62941102 01062849343 P. O. Box 2871, Beijing 100085 , China
B .010 62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E—mai-l-hjkx@ Leees. ac. on E-mail ; hjkx@ rcees. ac. cn
http : //www. hjkx. ac. cn hitp://www. hjkx. ac. en
i BR 4+ P " I m Published by Science Press
b AR IR AL A 16 2 16 Donghuangchenggen North Street,
MR A5 . 100717 Beijing 100717, China
ED R 2 4T JbstduakERR]) Printed by Beijing Bei Lin Printing House
% 1T 44 4% & A ik Distributed by Science Press
FE 35 .010-64017032 Tel:010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT M & %E‘:‘%ﬂﬂ EHKEE)% Domestic All Local Post Offices in China
Elgl‘,éxﬁ?j_' ’:F' [E [ﬂ%l’«?{%iﬁ’%%&’& ﬁj Foreign China International Book Trading Corporation ( Guoji
(k5T 399 f54) Shudian) ,P. 0. Box 399, Beijing 100044 , China
- ISSN  0250-3301 .
ETS 5. 2-821
RERATIS o0 EAEBER S,
E A ZE fi:70.00C ESr&ITHS: M 205

EWShAFET




	2011-12fm+ml-zw.pdf
	20111226.pdf
	ml-yw+fd.pdf



