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Pollution Characteristics and Ozone Formation Potential of Ambient VOCs in

Winter and Spring in Xiamen
XU Hui, ZHANG Han, XING Zhen-yu, DENG Jun-jun "

(Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China)

Abstract; Air samples were collected at urban and rural sites in Xiamen from January to April 2014. The concentrations of 48 ambient
volatile organic compounds( VOC) species were measured by the method of cryogenic pre-concentrator and gas chromatography-mass
spectrometry (GC/MS). The ozone formation potential ( OFP) of VOCs was also calculated with the method of maximum incremental
reactivity (MIR). The results showed that the average mixing ratios of VOCs in winter were 11. 13 x 10 ™ and 7. 17 x 10 ~° at urban and
rural sites, respectively, and those in spring were 24. 88 x 10 ~* and 11. 27 x 10 = at urban and rural sites, respectively. At both sites,
alkanes contributed the most to VOCs, followed by aromatics and alkenes. The ratios of B/T showed that vehicle and solvent
evaporation were the main sources of VOCs at urban site. While at rural site, transport of anthropogenic sources was another important
source of VOCs besides local biomass emissions. Ten main components including propene, n-butane, i-butane, n-pentane, i-pentane,
n-hexane, benzene, toluene, ethylbenzene and m/p-xylene accounted for 61. 57% and 45. 83% of total VOCs at urban and rural sites
in winter, respectively, and 62.83% and 53. 74% at urban and rural sites in spring, respectively. Aromatics contributed the most to
total OFP, followed by alkenes. Alkanes contributed the least to OFP with the highest concentration. C,, C, alkenes and aromatics
were found to be the more reactive species with relatively high contributions to ozone formation in Xiamen. Comparing the average MIR
of VOCs at the two sites, it was found that the reactivity of VOCs at rural site was higher than that at urban site.

Key words :volatile organic compounds; urban area; rural area; ozone formation potential; Xiamen
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Fig. 1 Location of VOCs sampling sites in Xiamen
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Fig. 2 Relationship of main VOCs at urban and rural sites in Xiamen
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Table 1  Mixing ratios and OFP of ambient VOCs in winter and spring at urban and rural sites of Xiamen

ik MIR TRFLH x 10 ~° FEA: S <1070

XA HXEE  WXEAE BXEE BXELFE BXEE HMXEAE  BKXKEE
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LT 8.90 —n 0.68 +0.26 — 0.55+1.04 — 6.04+2.3 — 4.91£9.21
Wi-2-T K 10.00 0.1220.09 0.34+0.60 0.15+0.08 0.41£0.65 1.24+0.92 3.40+6.01 1.48£0.79  4.14£6.49
R-2-T 4 10.00 0.1120.08 0.04+0.03 0.12£0.07 0.3520.47 1.13+0.82 0.4220.34 1.21%0.71  3.5224.73
1-IH 6.20 0.070.05 0.04+0.02 0.08+0.07 0.09£0.07 0.45+0.33 0.25+0.13 0.52£0.42  0.55£0.42
-2 8.80 0.080.06 0.03+0.02 0.09+0.06 0.19+0.30 0.72+0.55 0.26+0.15 0.81£0.54  1.63+2.60
- 2- 1R 8.80 0.07£0.05 0.01+0.01 0.070.06 0.08+0.12 0.59+0.46 0.10£0.08 0.63£0.49  0.70 £1.04
o 4.40 0.05+0.06 0.14£0.16 0.03+0.05 0.17=0.19 0.24+0.26 0.62+0.71 0.12£0.21  0.73 20.85
Jubii e 0.68+0.42 1.75+0.79 1.00£0.62 3.09%2.81 5.94+3.69 15.53+7.41 9.12£5.74 28.00%26.10
ST 1.21 0.33£0.15 0.65+0.63 0.82+0.20 1.47+0.76 0.40+0.19 0.79+0.76 0.99+0.24  1.78 £0.93
EThE 1.02 0.45+0.22 0.88+0.73 1.07+0.30 2.06=1.01 0.46+0.22 0.90+0.74 1.09£0.31  2.10+1.03
S 1.38 0.45+0.41 0.59£0.24 0.66+0.20 2.49%2.79 0.62+0.57 0.810.33 0.91£0.27  3.44+3.85
e 1.04 0.24+0.13 0.38+0.27 0.3520.15 0.95+0.57 0.25+0.14 0.39+£0.28 0.36+0.16  0.98 +0.59
2,2-ZHIHET b 0.82 0.05+0.05 0.04+0.03 0.05+0.05 0.06=0.04 0.04+0.04 0.0320.02 0.04£0.04 0.05=0.03
2,3-ZHET 1.07 0.080.04 0.07+0.03 0.05+0.01 0.16=0.12 0.08+0.04 0.07+0.03 0.05+0.01  0.18=0.13
2-HE ke 1.50 0.1320.05 0.25+0.12 0.27+0.12 0.7420.62 0.20+0.07 0.380.18 0.40£0.17  1.11£0.93
ke 2.40 0.080.05 0.10£0.06 0.11£0.07 0.200.12 0.19+0.12 0.23+0.16 0.26+0.17  0.48 +0.28
3-FFE e 1.50 0.12£0.04 0.19£0.10 0.21£0.07 0.48+0.31 0.18+0.07 0.280.15 0.31£0.11  0.72+0.47
Lok 0.98 0.3420.21 0.29+0.10 0.25+0.08 0.93+1.12 0.33+0.21 0.28=0.10 0.24£0.08  0.91£1.10
2, 4- 1.50 0.0420.04 0.05+0.02 0.07+0.06 0.07=0.03 0.06+0.07 0.07+0.04 0.10£0.08  0.10=0.05
BRI e 2.80 0.10+0.05 0.10+0.09 0.14+0.07 0.26+0.12 0.28+0.14 0.28+0.25 0.39+0.20  0.71+0.34
2 HsC e 1.08 0.0920.05 0.18+0.09 0.180.11 0.28+0.13 0.09+0.05 0.19%0.10 0.19£0.12  0.30 £0. 14
7RV 1.28 0.10£0.04 0.08+0.05 0.12£0.05 0.16=0.06 0.12+0.05 0.10£0.06 0.16+0.07  0.20=0.08
2,3-ZH 1.31 0.080.05 0.06+0.03 0.10£0.06 0.11=0.04 0.10+0.06 0.080.04 0.13£0.08  0.15=0.05
3Ok 1.40 0.10£0.05 0.12£0.06 0.15+0.08 0.24+0.09 0.14+0.07 0.17+0.08 0.21+0.11  0.34+0.13
2,2, 4-= 3R 0.93 0.060.05 0.05+0.03 0.07+0.06 0.08=0.03 0.06+0.05 0.04+0.03 0.07£0.05 0.07=0.03
e 0.81 0.080.05 0.14%0.13 0.15+0.08 0.20=0.06 0.07+0.04 0.11£0.10 0.12£0.06  0.16 £0.05
CiE S INGR 1.80 0.11£0.06 0.1920.20 0.14£0.07 0.180.05 0.19£0.11 0.340.36 0.25%0.12  0.32£0.09
2,3,4- = HIE R e 1.60 0.070.05 0.04+0.03 0.06+0.06 0.07+0.03 0.11£0.08 0.07+0.05 0.10£0.10  0.11+0.05
2-F3E B 0.96 0.0620.05 0.07+0.06 0.080.06 0.10=0.05 0.06+0.05 0.07+0.06 0.08+0.06 0.10=0.05
3-HI3L Bk 0.99 0.070.05 0.06+0.04 0.07+0.06 0.100.05 0.07+0.05 0.06+0.04 0.07%0.06 0.10=0.05
1EFERE 0. 60 0.07+0.05 0.08+0.06 0.09+0.06 0.13+0.07 0.04+0.03 0.05+0.04 0.06+0.04 0.08 +0.04
EThE 0.54 0.080.05 0.11£0.08 0.10£0.06 0.18=0.09 0.04+0.03 0.06+0.05 0.05+0.03  0.10=0.05
b 0.46 0.1120.05 0.31+0.62 0.15£0.06 0.31%0.25 0.05+0.02 0.1420.29 0.07+0.03  0.14=0.11
Tkt 0.42 0.180.15 0.13+0.11 0.10£0.07 0.27£0.23 0.07+0.06 0.06=0.04 0.04£0.03  0.11£0.09
+ ok 0.38 0.39+0.31 0.38+0.37 0.27+0.09 0.53+0.69 0.15+0.12 0.15+0.14 0.10£0.03  0.20 +0.26
Bhefz 3.77+1.50 5.43+2.18 5.641.73 10.50£3.35 4.21+1.62 6.07+2.67 6.63£2.20 14.91£9.19
* 0.42 0.3420.15 0.52+0.14 0.51£0.15 1.18%0.50 0.14+0.06 0.22+0.06 0.22£0.06  0.50 0.21
R 2.70 0.76 0.64 1.52+0.69 1.57+0.70 3.44+1.18 2.05+1.72 4.11+1.86 4.25+£1.90  9.29+3.18
R 2.70 0.2420.10 0.50£0.36 0.8+0.95 1.10£0.39 0.63+0.28 1.3420.97 2.15£2.56  2.96+1.05
(RS GIES 7.40 0.1720.05 0.32+0.26 0.53+0.59 0.81£0.27 1.23+0.39 2.35=1.91 3.91%4.37 6.03+1.96
A 6.50 0.1420.05 0.25+0.17 0.34£0.29 0.59£0.21 0.94+0.33 1.63=1.10 2.22+1.90  3.83+1.36
SRR 2.20 0.10£0.07 0.13+0.11 0.08+0.05 0.16+0.13 0.21+0.15 0.28+0.24 0.17+0.12  0.36 +0.28
RS 2.10 0.12£0.08 0.16+0.09 0.10£0.06 0.29+0.14 0.24+0.17 0.33+0.20 0.22£0.12  0.62£0.29
Xt FEHH 7.20 0.2220.13 0.15£0.10 0.20£0.03 0.29%0.14 1.60+0.97 1.090.74 1.43%0.24  2.09=1.03
1-Z 2 HIEEA 7.20 0.1220.08 0.11£0.08 0.10£0.06 0.1920.10 0.85+0.61 0.83+0.57 0.73£0.46  1.3720.75
1,3,5-=H% 10.10 0.15+0.10 0.16+0.09 0.18+0.11 0.33£0.15 1.51+0.99 1.63+0.92 1.84+1.09  3.30+1.47
1,2,3-=H% 8.90 0.170.14 0.09+0.07 0.080.06 0.18+0.09 1.52+1.21 0.78+0.58 0.75£0.52  1.63 +0.84
1,3-Z 5% 6.45 0.3420.26 0.12£0.10 0.10£0.08 0.26=0.21 2.20+1.68 0.770.62 0.65%0.50  1.69=1.35
X2 KA 6.45 0.1520.14 0.07+0.07 0.13£0.09 0.23£0.20 0.94+0.89 0.47+0.42 0.84£0.60 1.47 +1.31
BIFER 2.72£1.06 4.07+1.28 4.492.53 9.07+2.56 12.07+5.39 15.67+6.29 17.68 £11.37 35.15=11.12
TVOCs 7.1722.55 11.27+2.98 11.13 £4.53 24.88£11.2222.21 £9.09 37.27 £10.46 33.43 £17.93 78.06 £39.05

1) FoRAAG



14 RERSE, T4 FFTRA VOCs W75 Y RHIE K S 4R s 3 15

1 AR, YEPASZE VOCs FiFdi el S5k st |
Vg R IR A3 DXty AR L 3K 2 PR Sy 3k S Ik X 3l
KA VOCs 1 FEZORIEHENLEN 45 1M & ke
JIt o5 el e, 95 A e Rk F TR, 1 Tl
HEMCE T M VOCs BT ZHUE > 5 sk TVOCs 5
ST LA S BS 5 55 B ke il e, X RO AR R
TR = b DX Sl S s L, B TR M s LU BT
RIS, 32 DX 38 Tl W5 HE A T Y 90 4% i 1 52 A
K.

WS H IR (B/T) 1 FLAE AR VOCs FHEL
U8, B/TAESET 0.5, 308 VOCs FEIE K A 2838 4
HEC; 47 B/T/NF 0.5, ULBR T 38 @ IRAN , 8 A TR
BIEFHERE L, 27 B/T KT 0.5, S &
R [{ A AL Tl Ak £ R B 228 AR BIF 5
HRR X A ZRFIE 2 B/T WIME S8 0. 33 F10.34,
TR PR A SR sl i A T B T T A R B AR X R
K, ZASTBIRAFEMR ; A, RAE SR A 1V 2
FA | MR AT Rt R A AL R R &, R
WX KA VOCs 15—k, RXA&FEMBFERRY
H 2R A FLAE 43010 0. 45 F110. 34, ZRAE S AT I
b FEBAZRM 10 Z2 K40 — 5 G AR/ NI £ B
/N FERAEIA R LT o4 500 o Ja) A i 55 %
5, VOCs EZk AA YRR, EMZRX B/T {EA]
DATESE MR A4 1 STBRAAR K. Das 257 6 Wi 56
FEZRIX KA T VOCs & BR, 58K 53 B 3 17 35 I
i X8, (A A VOCs 1k B K B34 222 %) T B
WA NI, BT IX AR VOCs H Cy ~
Cs BIMIIE | BERE T 5 HBIAR &, o8 = B AT
FE RS E R AR MR 5 kA 3 38 IR HE
fiGg 25200 et U A A0 X T ) b R BT A R (1 35 e
A, i 3z 3] JE] ] X3 22 38 Y5 HE R VOCs 3 IS i
()5 ).
2.2 JHA&HFEFRAVOCs 1Y OFP

MR 1 AT LU B S (], P, 1-T 0
IR M-2-T g . I R 1,3,5- =R 4B
A 1,3-20 8K 1,2, 3-=HEMEERERBX
KA HXT OFP BifikfRc 4 10 Fii 5T, 294 TOFP (1)
65.65% ; P, 2K, A% —H 2R 1-T . 48—
2K -2-T4 . 1,3,5-=H 2K 2%, &-2-Tk
FSRE B IR X KA X OFP Bk e i 19 10 APl
5,299 TOFP ) 67.41% . & 4 ZJE TSR 25
WX FARRIX 4525 VOCs JIr (4 Eu il & Hx TOFP 1) 53
Bk NPT DIE H TOIR R AR X R SR AR X, 2%
25 VOCs X SR AXT ST R BN 05 42 > If e

> Bk, B BT b7 IR FR 43 B0FE TVOCs Hh BLSR Je i,

B HOEAL A IR, % OFP Ay STk /Ny 75 R AE
TVOCs ' Y HE 9] v BBl 2 36.17% ~ 40.35% , Xf
TOFP 1) TTBk %K 42. 04% ~ 54.33% , & T 18 0
Bele A RFR 2R X 5 B J& AE TOFP Jr (5 19t il 5
IR 22 AN K, 20 )2 42, 04% F141. 66% . XS
Ry W S P T AR A e S R % A R AR, T LRI X
RZ R TR SRR P & R IX A 5
= EAE TVOCs BT 5 (9 L i i 9. 46% L Tt %]
15.56% .

O iR ek

8 i

E4 AEFFHRMBRASHEE VOCs HILLHI
R H3F OFP HISTHkE
Fig. 4 Mixing ratios of different VOCs and their contributions

to OFP in different seasons at urban and rural sites

P52 U 000 343 ] J2 77 36k X A &R X TVOCs Al
TOFP ALk, 3kIX VOCs SEH 5k 0, Bih e
NETEVE SR 3. 08, ZB X A& 3. 22, ZBIX. VOCs Bk
REIEPE R T IX  (HIIX A TVOCs 5 TOFP (14
KME(R? =0.93) LLRBIX R (R? =0.82) , 1 IR IX.
VOCs FIZH R FERRIX B , 3X 7] BB 2 i T3 X VOCs

100

80 - n®
¥ =3.08x
%60_ R2=093
>
= * BK
= | Ik
— HHGRX)
k(LX)
0 1 1 1 1 1 1
0 5 10 15 20 25 30 35
TVOCs X 107

5 HEXFIBE TVOCs 5 TOFP KX &
Fig. 5 Relationship of TVOCs and TOFP in urban and rural sites



16 woom R 36 &
A A S & A R M R AR G TRB X VOCs (7] SRifi, #8wr, Riade, S5 rh RTG53 75 4 iF
A HE O SR f i TR S % R VOCs T AR 1098, (23 92
Egz:ﬁﬁﬂzlri%j( [8] BoY, Cai H, Xie S D. Spatial and temporal variation of
3 gﬁﬁ? historical anthropogenic NMVOCs emission inventories in China

[J]. Atmospheric Chemistry and Physics, 2008, 8(23) . 7297-
(1) EI T X KA VOCs e B 29226 X i 7316.

,fj Hgfﬁéﬂjﬂk&'?ﬁﬂim 75‘%5*1 U\ }?ﬁ}:é ,TEE [9] CaiH, Xie S D. Estimation of vehicular emission inventories in
@,*ﬁm‘kﬁ? . IET%% . ET‘}&E . EDU;’% . #}j@}:}[} . o :1}1222?0291693808;075005 [J]. Atmospheric Environment, 2007 ,
)J:%‘ ﬁ‘ qﬂﬁi‘ Z,%%HI‘ETJX#:I?%T{WE/‘J 10 ﬁl}j}ig [10] Guo H, Lee S C, Louie P K K, et al. Characterization of
EE%XTJ‘W:HE TVOCs E‘Jﬁ@(ﬁj{,ﬁ%éﬁﬁk%?g hydrocarbons, halocarbons and carbonyls in the atmosphere of
75 BBIIX FNRR X 435 h 62. 83% F1 53. 74% , 4 Hong Kong [J]. Chemosphere, 2004, 57(10) ; 1363-1372.
IR TR A B 61.57% F1 45,8306 . W45 [11] RUH, 4650, M35, 5. RO b TH %
FE,HEETVOCs WS TAZ. WX MZBX B/T PERVLY TS YRR AE A7 [ 1], SR RL 2%, 2013, 34 (12)

. 253 4513-4518.

{EHII T 0. S,tﬁBIEEf{"XJ_/ﬁﬂ{ﬁ T 25 [12] Deng J J, Du K, Wang K, et al. Long-term atmospheric

ﬂﬁ[ﬁjﬁ &‘B[X}”U%I%T*E%ﬁ#_&g%ﬁU&ﬁl\‘/ﬁ{?ﬁu visibility trend in Southeast China, 1973-2010[J]. Atmospheric

ATk, BAHECIRA — 2 B R . Environment, 2012, 59; 11-21.

(2) T X ARR X KR VOCs TS 0, Bt [13] MKk, T2, WM, S B0 a8 SO0 ki 25 40 10 FRAE

B I RIS T R Tl /. A IX OFP RHEGRGRMRIRRL]. BERMRZEM A AR

5 % N e e f7), 2010, 39(1) . 79-83.

RIS 10 FhI S UM TR TR R 1T [14] Zhang F W, Xu L L, Chen J S, et al. Chemical compositions

‘J?T_:f\ QB: EFI ﬁks; ”ﬁ- 2_Tﬁ 1 3 5_: Eﬁ jk: Z'K and extinction coefficients of PM, 5 in peri-urban of Xiamen,

F-2- T AU e, A X R s 1-T M. R China, during June 2009-May 2010 [ J]. Atmospheric

J-2-T 95 | TR AR 1,3, 5-= 0K QB HIOR Research, 2012, 106 150-158.

1 3-T 255 12 3-SMEMZE MG A [15) HBE, A, sk, 5 T ERIERLILS P

81X TOFP ] 67. 419% Fl 65. 65% . KX VOCs {12 (VOCTAAPITROITELL ). SRIRIEEAL, 2006, 2605

N o 757-763.

mﬁll‘é%:“:i}ﬁg ’{Ei}ﬂzg VOCs E/‘Jgﬂﬁi HSQBBA‘%%\H [16] Huang C, Chen C H, Li L, et al. Emission inventory of

S 30k anthropogenic air pollutants and VOC species in the Yangtze

[1] s, SKml, BREe KRB IM]. L. WS River Delta region, China [ J]. Atmospheric Chemistry and
A AL, 2006. Physics, 2011, 11(9) ; 4105-4120.

[2] Zhang Y H, Su H, Zhong L J, et al. Regional ozone pollution [17] Ze5E, 2521, Foerh, 48 M O IR IX 3R 2 S i %
and observation-based approach for analyzing ozone-precursor VAT WL 75 e R A5 e KR ST [ 1], FREE AL, 2013,
relationship during the PRIDE-PRD2004 campaign [ J ]. 34(12) . 4558-4564.

Atmospheric Environment, 2008, 42(25) : 6203-6218. [18] NiuZ C, Zhang H, Xu Y, et al. Pollution characteristics of

[3] Wei W, Wang SX, Chatani S, et al. Emission and speciation of volatile organic compounds in the atmosphere of Haicang District
non-methane volatile organic compounds from anthropogenic in Xiamen City, Southeast China[ J]. Journal of Environmental
sources in China [ J]. Atmospheric Environment, 2008, 42 Monitoring, 2012, 14(4) : 1144-1151.

(20) : 4976-4988. [19] Carter W P L. Development of ozone reactivity scales for volatile

[4] BrownS G, Frankel A, Hafner H R. Source apportionment of organic compounds [ J]. Air & Waste, 1994, 44(7) . 881-899.
VOCs in the Los Angeles area using positive matrix factorization [20] DuanJ C, Tan J H, Yang L, et al. Concentration, sources and
[J]. Atmospheric Environment, 2007, 41(2) : 227-237. ozone formation potential of volatile organic compounds ( VOCs)

[5] ShinH J, Roh S A, Kim J C, et al. Temporal variation of during ozone episode in Beijing [ J]. Atmospheric Research,
volatile organic compounds and their major emission sources in 2008, 88(1): 25-35.

Seoul, Korea [ J]. Environmental Science and Pollution [21] Na K, Kim Y P. Seasonal characteristics of ambient volatile
Research, 2013, 20 8717-8728. organic compounds in Seoul, Korea [ J ]. Atmospheric

[ 6] LingZ H, Guo H, Cheng H R, et al. Sources of ambient volatile Environment, 2001, 35(15) ; 2603-2614.
organic compounds and their contributions to photochemical ozone [22] EBE JEIITT R AR E AR A BREN ST [ 1].
formation at a site in the Pearl River Delta, southern China [ J]. Eljﬂ'& ,2010,(1) : 57-60.

Environmental Pollution, 2011, 159(10) ; 2310-2319. (23] ROj%E, EBRE, @Mk, 5. JLatBLEm B VOCs AL



1

TRERSE . I TAFRFRA VOCs YT YRR K 54U s 17

[24]

[26]

o REA A BRI T SE 1] BREERS:, 2010, 31
(1):10-16.

WRIQIT, IR, FL0m, 5. BTN vOCs M4E22 b e
AER GG PR AL 2y [J]. BRBE R4 224, 2012, 32(2):
367-376.

Tang J H, Chan L' Y, Chan C Y, et al. Implications of changing
urban and rural emissions on non-methane hydrocarbons in the
Delta of China [ J].
Environment, 2008, 42(16) : 3780-3794.

Pearl River region Atmospheric
Barletta B, Meinardi S, Simpson I J, et al. Ambient mixing
ratios of nonmethane hydrocarbons(NMHCs) in two major urban
centers of the Pearl River Delta( PRD) region: Guangzhou and

Dongguan [ J]. Atmospheric Environment, 2008, 42 (18):

[27]

[29]

4393-4408.

Das M, Aneja V P. Regional analysis of nonmethane volatile
organic compounds in the lower troposphere of the Southeast
United States [ J]. Journal of Eenvironmental Engineering,
2003, 129(12) : 1085-1103.

Qin Y, Walk T, Gary T, et al. C,-C,; nonmethane hydrocarbons
Dallas, USA-Seasonal trends
Atmospheric Environment, 2007, 41(28) .

measured  in and  diurnal

characteristics [ J].
6018-6032.

Guo H, So K L, Simpson I J, et al. C,-Cq volatile organic
compounds in the atmosphere of Hong Kong: Overview of

[J].

atmospheric  processing and source apportionment

Atmospheric Environment, 2007, 41(7) ; 1456-1472.



HUANJING KEXUE Vol.36  No. 1

Environmental Science ( monthly) Jan. 15, 2015

CONTENTS

0zone Source Apportionment at Urban Area during a Typical Photochemical Pollution Episode in the Summer of 2013 in the Yanglze River Delta -+ LI Hao, LI Li, HUANG Cheng, etal. ( 1 )
Pollution Characteristics and Ozone Formation Potential of Ambient VOCs in Winter and Spring in Xiamen — «+eseseereessesesesenenssienicnenns XU Hui, ZHANG Han, XING Zhen-yu, et al. ( 11 )
Temporal and Spatial Characteristics of Atmospheric NO, over Hainan Island and the Pollutant Sources in Recent 10 Years «+++:+e+eee FU Chuan-ho, CHEN You-long,DAN Li,et al. ( 18 )

+ HONG Lei, LIU Gang, YANG Meng, et al. ( 25 )

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LUAN Tian, FANG Shuang-xi, ZHOU Ling-xi, et al. ( 34 )
Partial Pressure of CO, and CO, Degassing Fluxes of Huayuankou and Xiaolangdi Station Affected by Xiaolangdi Reservoir «+eseeeereeeeses ZHANG Yong-ling, YANG Xiao-lin, ZHANG Dong ( 40 )
Distribution of Biogenic Organic Dimethylated Sulfur Compounds and Tis Influencing Factors in the East China Sea in Summer «+«+++++++ LI Jiang-ping, ZHANG Hong-hai, YANG Gui-peng ( 49 )
Remote Sensing Estimation of Total Suspended Matter Concentration in Xin'anjiang Reservoir Using Landsat 8 Data «+xeseeseereeesesereens ZHANG Yi-bo, ZHANG Yun-lin, ZHA Yong, et al. ( 56 )
Spatio-temporal Characteristics and Source Identification of Water Pollutants in Wenruitang River Watershed +-«+sesserreeeesenenensenennens MA Xiao-xue, WANG La-chun, LIAQ Ling-ling ( 64 )
Effect of Hydrochemistry Characteristics Under Impact of Human Activity; A Case Study in the upper Reaches of the Xijiang River Basin «+++++ YU Shi, SUN Ping-an, DU Wen-yue, et al. ( 72 )
Annual Variation of Different Phosphorus Forms and Response of Algae Growth in Meiliang Bay of Taihu Lake — +etoveeeeeseerensenicnnnennee WANG Ming, WU Xiao-fei, LI Da-peng, et al. ( 80 )
Distribution of Transferable Nitrogen in Poyang Lake Sediments and Iis Response to the Variation of River-Lake Relationship ++++++ SHEN Hong-yan,ZHANG Mian-mian, NI Zhao-kui, et al. ( 87 )
Effect of Environmental Factors on Macroinvertebrate Community Structure in the Huntai River Basin in the Huntai River Basin ««-«eeseereereenesencneen LI Yan-li, LI Yan-fen, XU Zong-xue ( 94 )
Effects of Outbreak and Extinction of Algal Blooms on the Microbial Community Structure in Sediments of Chaohu Lake = +++x+eseseeereseerereeees DIAO Xiao-jun, LI Yi-wei, WANG Shu-guang ( 107 )
Impacts of Algal Blooms Accumulation on Physiological Ecology of Water Hyacinth +-«-xesseeereesesrerssnseeneneneninininisinenennnen WU Ting-ting, LIU Guo-feng, HAN Shi-qun, et al. ( 114 )
Speciation and Spatial-temporal Variation of Mercury in the Xiaolangdi Reservoir —«+veseeeesseevesssssmsnensiiiniiin CHENG Liu,MAO Yu-xiang, MA Bing-juan,e al. ( 121 )
Spatial Distribution of Mercury in Soils of a Typical Small Agricultural Watershed in the Three Gorges Reservoir Region ««+s«+sessessessesessenees WANG Ya, ZHAO Zheng, MU Zhi-jian, et al. ( 130 )
Temporal and Spatial Variation of Mercury in Water of Agro-forestry and Livestock Compound Watershed in the Three Gorges Reservoir Area — +oveeseeesessssssissisnensininenninnenns

Ultraviolet-Visible( UV-Vis) and Fluorescence Spectral Characteristics of Dissolved Organic Matter( DOM) in Soils of Water-Level Fluctuation Zones of the Three Gorges Reservoir Region
.............................................................................................................................................................................. GAO Jie, JIANG Tao, LI Lu-lu, et al. ( 151 )

Characterization of Chromophoric Dissolved Organic Matter(CDOM) in Zhoushan Fishery Using Excitation-Emission Matrix Spectroscopy( EEMs) and Parallel Factor Analysis(PARAFAC)
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHOU Qian-gian, SU Rong-guo, BAI Ying, et al. ( 163 )

Pollution Characteristics and Distribution of Polycyclic Aromatic Hydrocarbons and Organochlorine Pesticides in Groundwater at Xiaodian Sewage Irigation Area, Taiyuan City -weeseeoveeeeee

11 Jia-le, ZHANG Cai-xiang, WANG Yan-xin, et al. ( 172 )

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHENG Qi-ming, HUANG Qing, LIAO Zhen-ni, et al. ( 179 )
Comparative Analysis of Two Different Methods for Risk Assessment of Groundwater Pollution; A Case Study in Beijing Plain »«++«+++eeee: WANG Hong-na, HE Jiang-tao, MA Wen-jie, et al. ( 186 )
Transportation and Risk Assessment of Heavy Metal Pollution in Water-Soil from the Riparian Zone of Daye Lake, China -+ ZHANG Jia-quan, LI Xiu, ZHANG Quan-fa, et al. ( 194 )
Arsenic Removal by Coagulation Process and the Field Expanding Experiments for Yangzonghai Lake +++ CHEN Jing, ZHANG Shu, YANG Xiang-jun, et al. ( 202 )
Efficient Oxidative Degradation of Tetrabromobisphenol A by Silver Bismuth Oxide ~«+e«seereeseererrererenemienienenninenesineees CHEN Man-tang, SONG Zhou, WANG Nan, et al. ( 209 )
Removal of Tetracycline by a Kind of Nano-Sized Amorphous Carbon ++++xeseeeseesseressimmieneniinni s WU Yi-xiao, LI Ai-min, WANG Di-hua, et al. ( 215 )
Adsorption Behavior of Anionic Dyes onto Magnetic Chitosan Derivatives ZHANG Cong-lu,HU Xiao-min, ZHAO Yan,et al. ( 221 )
Forming Mechanism of Humic Acid-Kaolin Complexes and the Adsorption of Trichloroethylene ZHU Xiao-jing, HE Jiang-tao, SU Si-hui ( 227 )
Impact on the Microbial Community of Municipal Sewage in the ANAMMOX System During the Cooling Process «««+ssesessesrersessnesnennensenennes ZHAQ Zhi-rui, MIAO Zhi-jia, LI Duo, et al. ( 237 )
Application of FISH-NanoSIMS Technique in Environmental Microbial Ecology Study CHEN Chen, BAI Yao-hui, LIANG Jin-song, et al. ( 244 )
Influence of Microcystin-LR on Cell Viability and Surface Characteristics of Pseudomonas putida -+ DENG Ting-jin, YE Jin-shao, PENG Hui, et al. ( 252 )
Screening, Combination of Microbial Deodorizer and the Optimization of Its Deodorizing Conditions -+ ZENG Su, LI Nan-hua, SHENG Hong-chan, et al. ( 259 )
Distribution and Enrichment Characteristics of Organochlorine Pesticides in Water and Halobios from Qingbang Island in Zhoushan,China +««+«esseseererererenemenenennnncneniininenens

................................................................................................................................................. <+ ZHANG Ze-zhou, XING Xin-li, GU Yan-sheng, et al. ( 266 )
Levels of Polychlorinated Biphenyls in Tibetan and Yi Adolescents” Hair from Liangshan Prefecture, Sichuan Provinge «:«+:+ssesseseesereessennseneens ZHOU Ying, SUN Yi-ming, JIN Jun, et al. ( 274 )
Effects of Single and Co-Exposure of Cu and Chlorpyrifos on the Toxicity of Earthworm «+:eseeereeresemeneniimnnn XU Dong-mei, WANG Yan-hua, WANG Nan, et al. ( 280 )
Effect of Exogenous Selenium on Accumulation and Chemical Forms of Cadmium in Cucumber( Cucumis satiuus L. ) XIONG Shi-juan, LIU Jun, XU Wei-hong, et al. ( 286 )
Pollution Characteristics of Platinum Group Elements in Road Rust in Xiamen ++sesesresseresremenssnineniiinnn - HONG Zhen-yu, HONG You-wei, YIN Li-gian, et al. ( 295 )
Spatial Distribution of Se in Soils from Different Land Use Types and Its Influencing Factors Within the Yanghe Watershed, China -+ SHANG Jing-min, LUO Wei, WU Guang-hong, et al. ( 301 )
Immobilization Impact of Different Fixatives on Heavy Metals Contaminated Soil »«+«eseseessereesesemienensinineniiiininnienn WU Lie-shan, ZENG Dong-mei, MO Xiao-rong, et al. ( 309 )
Form Tendency and Bio-availability Dynamics of Cu and Zn in Different Farm Soils After Application of Organic Fertilizer of Livestock and Poultry Manures — «+«essereereererenenseenenennnnens

.................................................................................................................................................................. SHANG He-ping, LI Yang, ZHANG Tao, e al. ( 314 )
Analysis of Composition Characteristics of Municipal Solid Waste in South China ««++«+«+ssseseessersesmsessnennininensneene ZHANG Hai-long, LI Xiang-ping, QI Jian-ying, et al. ( 325 )
Sewage Sludge Conditioning by Bioleaching Combined with Fenton-like Oxidation =~ «++++esseseessereeesiemenensinininiininenen LIU Chang-geng, ZHANG Pan-yue, JIANG Jiao-jiao, et al. ( 333 )
Applicability of Bisphenol A Detection by a Planar Waveguide Fluorescent Biosensor —«wessssessessersesesenmsiensnsisincnennens XU Wei-qi, ZHANG Yong-ming, ZHOU Xiao-hong, et al. ( 338 )
A New “Turn-on” Fluorescent Probe for Visual Detection of Hydrogen Sulfide —+««+stseresserersssensmmenensinsimennssncn e LIU Chun-xia, MA Xing, WEI Guo-hua, e al. ( 343 )
Analysis of Sap Flow Characteristics of the Chinese Pine in Typical Loess Plateau Region of China = «++eseserreereenseenenenennnincnenns ZHANG Han-dan, WEI Wei, CHEN Li-ding, et ol. ( 349 )
Simultaneous Production of Hydrogen and Volatile Fatty Acid from Macrocystis pyrifera +«++esseeesesesesesssnssiensn ZHAO Xiao-xian, FAN Xiao-lei, GUO Rong-bo, et al. ( 357 )
Behaviors of Engineered Nanoparticles in Aquatic Environments and Tmpacts on Marine Phytoplankton LI Man-lu, JJANG Yue-lu ( 365 )




E 4.
B E5m:
w =

CINERI=E)
MR PH H AT
A MEB NI
(P RE mHET)
FENT FARER FYL4 T4z HOHNI
AokE XER: #EmE BET @
MRPH e BseiE 2 MK BB B
oM B osE W N W G BEK

(HUANJING KEXUE)
(AT 1976 4£ 8 AAIH])

2015461 H15H 364 H1M

SRR O B
sl R
BKFE

B

B2

ENVIRONMENTAL SCIENCE

( Monthly
Vol.36 No.1

Started in 1976)
Jan. 15, 2015

+ & T EPER Superintended by Chinese Academy of Sciences
+* B PEPERE A SR Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 7 (LAsIdeia j{j]‘%‘) Academy of Sciences
AL BT I 45 A5 B B 2R B 5T Co-Sponsored by Beijing Municipal Research Institute of Environmental
WK %R B ¥ B Proccton
* B ORK I T School of Environment, Tsinghua University
P 8 (AR REE RS Editor-in -Chief OUYANG Zi-yuan
% A=
L5l 2871 £ () /&ﬁf[ﬂﬁiﬁf Edited by The Editorial Board of Environmental Science ( HUANJING
AN Bk H
KEXUE
18 5, R 2 14 : 100085 ) ) _
ML .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
. .010-62849343 ’ Tel :010-62941102 ,010-62849343 ; Fax:010-62849343
E—1;1‘a£l~hjkx@ reees. ac. on E-mail ; hjkx@ rcees. ac. cn
http : //www. hjkx. ac. cn hitp ://www. hjkx. ac. en
H BR 44 % " " a Published by Science Press
JbEt R I AR AL i i6 1= 16 Donghuangchenggen North Street,
SRR
MR B4R . 100717 Beijing 100717, China
ED B 33T dbatduakEpm))— Printed by Beijing Bei Lin Printing House
b2 1T 4 # & K i Distributed by Science Press
H13% :010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT W & 2ESHBEHE Domestic All Local Post Offices in China
EsEET PEERERRS EAF Foreign China International Book Trading Corporation ( Guoji
(k3T 399 f54) Shudian) , P. 0. Box 399, Beijing 100044 , China
= ISSN  0250-3301 N
VETS 2. 2821
HRERET]S CN_ 1L.1895/% EHNEHEKS:
E & E fir: 120.00 T ESEITRS: M 205

ERNSRFLET



	1.pdf
	封面.pdf
	环境科学目录.pdf




