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Analysis of Chemical Composition and Pollution Source of the Fine Particulate

Matter by the SPAMS in the Four Seasons in Nanning

LIU Hui-lin', CHEN Zhi-ming', MAO Jing-ying', LIANG Gui-yun', HUANG Jiong-li', LI Hong-jiao', YANG
Jun-chao' , MO Zhao-yu'*"

(1. Scientific Research Academy of Guangxi Environmental Protection, Nanning 530022, China; 2. Deparment of Environmental
Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract; To study the chemical composition and pollution sources of the fine particulate matter during the four seasons in Nanning,
single particle aerosol mass spectrometry was performed to characterize the fine particulate matter in Nanning during the four seasons.
The correlation ( R*) between the fine particulate matter number concentration and the mass concentration of the fine particulate matter
obtained using SPAMS was all above 0. 75 in the observation period. The particle number concentration could reflect the atmospheric
pollution situation to some degree. The average mass spectrogram of the fine particulate matter reflected that secondary pollutants were
more in winter and spring in Nanning. The Art-2a classification method was used to classify the chemical composition of the fine
particulate matter. The results showed that the number concentration of the chemical composition and sources of pollution had
differences in the four seasons. Chemical composition could reflect pollution sources. The elevated elemental carbon was positively with
increasing coal combustion in winter. The elevated organic carbon was positively correlated with motor vehicle source in autumn. Rich
potassium particles, levoglucosan and substance were positively correlated with biomass burning source and dust in summer. The rich
sodium particles and heavy metals were higher in spring. During the process of increasing pollution, the contributions of biomass and
coal combustion sources were large.
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Table 1  Liner relationship between number concentration and mass

concentration of the fine particulate matter in the four seasons
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Fig. 1 Contrast of changing tendency between number concentration and mass concentration of the fine particulate matter in the four seasons
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Fig. 2 Average mass spectrogram of the chemical components of the fine particulate matter in the four seasons

PO ERL ML F RS S T Xt b (BOREE i L) /%

Distribution of chemical components of the fine particulate

matter in the four seasons( accounted for number concentration ) /%

b2 53 %% KAE HE KF
JUE R 76.7 63.1 31.5 29.3
EEp IR 8.4 10.0 18.9  31.1
JCE KA MLIKIR A TR 4.9 5.3 5.9 10. 8
i B EURL 6.9 7.0 24.8 17.8
LR 2.0 3.7 7.0 3.2
& ENBURL 0.1 5.5 3.7 4.6
e R 0.3 4.0 7.6 2.7
HE)E 0.6 1.4 0.6 0.5

KAFWMRERNT, R 5 RRURE R L), IR
Sy KA R TR B A LB KR B o HE
i, AU AR X 4 B ey, R ORI T
B AW SR HE R LA e oMk T 20 HE ik, 5 R e el
SO ST S AT | 2 W2 T o B 32 A 5 i
RFZHLE RN, n] BRI Bl A4 =ik
75 AIBORL A 72 Jie ) R RO 5 He s, Bk
W2, S 2 R Y ROk be iR 4 27, T ik 2 L 2
FEC A ATE AR Z A AR oA 1) (IR = L



898 AN 5%

oo 38 %

(a) %%

L B R

e e HE

2418%

) HF

(b) #%

B3 MEEBmBYUERS DT

Fig. 3 Distribution of chemical components of the fine particulate matter in the four seasons

IIRIR /0 B B NASA TR s, DLIE 4, mT DL 2]
TR RS | A, SR A AR )
JEBRBERR 22 | 257 e — 8 BB ) 3 H 20 W)k
O B o LA, TR RS R S, Bl iRk
FIRE. B ANBURL T Bk IR T R R A ok
HFHd , BEEEMPREORE 5 s B2

S NMRAYFE IR , oK A R 1] B R 2 | W R TR

.:y,,

AE=MNET

B FEHEM B EFEESE DA VR, WE

5, 2K A THMAEM™ | SP0 AR A

MG RE. T HEER LR A L

ARE Tl DX, 5 BHUASUR B 190 30 o i o6 b 2370 O — o

s,

2.4 AHORCY Ak 2 G R R AR Ak Y ZE 451 A3 AT
BERZ 11 A 2 ~5 HAFR YR E b

i

B4 2015 FEZWNHEEB BT A NASA TE XN EHE

Fig. 4 NASA satellite point figures in part time of the summer observation period in 2015



34 XUEHRAE . FIRT SPAMS B 5T R T 117 DU 2= R R0RE A9 1) A2 o3 B 15 o 899

0.45
0.40 |- K T4 IR I i
035
0.30
0.25
0.20

0.15 |- .
0.10 |- Mn

W
005 |- | I/V0+
1

0 - " i "
0 20 40 60 80 100 120 140 160 180 200 220 240
miz

5 BEFATHMLERS FHRIEE

Fig. 5 Average mass spectrogram of the chemical

Pb*

A e i

components of the fine particulate matter in spring

UL 1, BT A SOR ) T 27 1 o3 e VA B A8 A B
fL. 11 J1 2 H 00:00, F 7 7 40 WOR A e 5 o 21
pgem ™ E W EFEE 11 A 5 H 00:00 By 75
pgem > AE/INIF SR AR B B 4IRS 422140
19 3054~ MIE 6 Ha] LIE B, 44k il o A I
Bl SR RO . BLRNER 3 oA B E
YA 475 b e B i B 0 P R R ABORE | A e  2R
BEFITCER B, a1 75 YL i s 4o | A= ) oA e AR
S WL E R ENTG Yeg m sk k. AR A
WP BTAEN R i e it R AR B .

LA kb
8.9%

i
7.1%

Tl TEN
11.2%

(a) %%

I
fIHIES o]

Tk T Z#
10.3%

(c) H %

HLE 1R

1400 ———r —rr 25000
| 200 | — FERBATHL — A5G
WERAER — ZCREisR 20 000
| — WA '
T — ¢
= | {15000 3%
k= 800 23
2 ol £
- 4 10 000 %
400 |
/ 5000
200
0 0
11-02 11:03
00:00 00:00

6 BUZHSHEAMMMHTLESD

Fig. 6 Change of chemical components with fine particulate matter

2.5 DUZEYNIERL TS Yok R AT

FEF LIRS, LR Bk gt K
TR TS G R 8 o 4 A U5 A Rk e
U5, Tl T2 (AEBRBE = A ks ) U5 . HLsh £ RS
U5 BRIEIE AN H B 257528 DLERT 7 R 4.

T T DU 2 A0 R 4 A S e ok YR R
JE . MLsh AR, Tl T A R ALY BB B,
PRSCS W0 8] ) 2 e A2 58 /N () S0 0, i LA s
KBV G AR, A= ABOR TS Gkl £

117

ik
5.5%

Tk CEE
11.0%
(b) %

LRI A
RT6Y0f

2l
4.5%
1307

CGR
2%

(d) Bk

E7 MBS ERED

Fig. 7  Distribution of pollution sources of the fine particulate matter in the four seasons



900 I A 38 &
£3 BUEHRSSETRMEAEXREY
Table 3  Relationship between chemical component concentration and number of the fine particulate matter
lacdi'y JUFR Bk TCR A DR & WOk HE)E [k K7 B ORL A LA Je e H N
XA 0.7952 0.507 4 0.3931 0.8979 0.4385 0. 606 3 0.7072 0.8078

R4 WEHBRYERREI LR (FORE S ) /%
Table 4  Pollution sources of the fine particulate matter in the

four seasons( accounted for number concentration ) /%

15 Yk &7 HE ES e
PRI 29.1 16. 1 29.7 27.5
ML GRS 27.1 31.7 2.1 25.3
T T2 11.2 11.0 10.3 13.2
E 77N 7.1 5.5 24.0 4.5
GRS 8.9 28.6 11.5 21.6
HoAhy 16.5 7.0 22.4 7.9

SRR | BL 3 42 R RO Tl T 200R, 547
ANPURIY) B FH R R G BRI R A 5 i T
M RIFS Ul L T A% 2 1 6] 240 UKL e ok YA
L, F2 B R ML Bl 2 B R A ) R b D
B BRI T5 Gk IR 2 WL R B
JRIRGE IR AR IR, 5 7 2 20 JURE ) 1 73 o A o Y
TR BRANA ALK R . 757 2= 55 i F) 2B ) ROR e 5 )

045 CaO’/Fe"

035 K+
& 030
IE 025
= 020
£ 015 Ca
010 f /
0.05

i

0 20 40 60 B0 100 120 140 160 180 200 220240

035

0.30 K (OFE=
x 0% CaO"/Fe*
E 0.20 Ca
b=

Zois| N/

E

0.10 Al

0.05

0 20 40 60 80 100 120 140 160 180 200 220240
miz

fiE ke 17 A b B S 100 AT Al 37 B0 TS R 14 AR A o
BRBEsE . 2R 4 URL ) 5 e ok IR B 22 1) 2 SR A
TR B RN A: W SRR BE IR, 55 5 2 40 U 9 AR
SRS BT I SR IR - KRR TR SO0 VAN 7R 08 -
o7 o AT RE SR P B R RS i T T
it T4 70 S 25 5y Wl 25 S sh i ke, [R]85 —
S6 TR R FE AR AR B R B A S R W . AR
AN | 20 R T ORI RS T 2 2
FLBURY. AR B 240 Uk b ) 5 A S 2
FIESGE T LUE H (ULE 8) , A K m iy Al fil Ca
JLE, — BN Rk B ACKTG Y] 2R, 2R
FART PR IR | i B B 7 A7 D 4 242 A 5 M
K. 2R )k 2 A0 R 4 T Y o R i 22 1) SR AR U
T8 LB 4 R ST A ) TR be 5, 5 Rk 2 40 R,
PR3 A A MILB | 3R B R AILRR TR & B0k
5 BRI X

0.40 —

035 CaO"/Fe (b) #i%
K

0.30

0.25

0.20

0.15 Ca’
Na*
0.10

0.05 h‘"

U N L " i N i i i N N i L

0 20 40 60 80 100 120 140 160 180 200 220 240
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

T i R

(d) B2

Libop qTpe

00720 40 60 80 100 120 140 160 180 300 320 240
miz

B8 Mg BTGk E i E

Fig. 8 Average mass spectrogram of the minerals in the four seasons

3 &g

(1) SPAMS FIr {45 DU 25 41 0k 47 B0k 1 A8 Ak #a
PR R Py i vk v I AR A R A —
B, B AS) W I s — AR R T R UL A B

R TTYLIR DL

(2) BT 2015 4 Y 25 20 J0Ukr 49 - X 5 3% P&
IR, WA KHBMREITEMES, Na* | KT,
Fe*/CaO*, L} CN™ | NO, . NO; #I HSO; %5
TS, KA 2 L SRR A B B R R R 6 2



34 XEEHRAE . T SPAMS WF5E R T 17 U 2= 40 ORI 1) A 2 o0 B i ek I 901

BTE R, B R R A I i 2.

(3) R Art-2a 532875 X0 240 UKL 14 Ak 27 1L
Sy BEAT IR B R B T T DU 2= 40 MORL ) 1k 5
S FEEA TR ALK JCR A HLIK IR A
R EBRURL W BAORL T, e A SR L
K4 RS 8 25, BT AR ) 5 Ak 2E A Bk
JE i FERIS G 5T DY 2R A 22 5.

(4) ZZETC R B o, X Dy 358 e R JRE R RTATL
AR BT LR S5 | R I R AL 3l 4
FECEMA W) O RE IR 5 3R 2 o BRI | 7 e i 3R
WA W) B e, %ok 7 A 12 1) A ) B e T 4 24
U5 AR 2= SN IURL A R 45 Ja W, 40Ok B TR
i, AEANR =T ] AR 15 YR IR AT H R QT A
.

(5) ASBIE5E 5 28 Bk 2= 20 UKL — 15 G4 T v it
T, & I SURE | Jie 4 SR OME RN T 3R Bk B A A
KL AL S e W ., R T5 Qe s it | 2 W) Bk e
FUBRIE | MLBh 42 2 R 55 I T L5 ) BT kAR T
G JE Y BAEN R T5 Jead B P AR /N, V5 R
RUIP N REE QN LN WS O i DAY DN R
SE
[ 1] ks, s, 5oi, & KE SRR R[T].

TR TSR, 2006, 6(S2) : 36-41.

Bai Z P, Dong H Y, Cai B B, et al. Dust haze and visibility

[J]. The Chinese Journal of Process Engineering, 2006, 6

(S2): 36-41.

[2] R5, Bedi, MEIW, & BRIL=MPMRAUKSE 3306
BETREMERTIEL]. R, 2006, 64(4) : 510-517.
Wu D, Bi XY, Deng X J, et al. Effect of atmospheric haze on
the deterioration of visibility over the Pear River Delta[ J]. Acta
Meteorologica Sinica, 2006, 64(4) . 510-517.

[3] EH, BRM, XA, . PE PM, ;15 0ROCHTS YRR
BIBTSE[)]. BREERIZAATSE, 2000, 13(1) ; 1-5.

Wang W, Tang D G, Liu H J, et al. Research on current

pollution sataus and pollution characteristics of PM, 5 in China

[J]. Research of Environmental Sciences, 2000, 13(1): 1-5.
[ 4] ZBHE, ML K PM, R R 1], B

iR, 2013, 58(13) : 1171-1177.

Guo X B, Wei H Y. Progress on the health effects of ambient

PM, 5 pollution[ J]. Chinese Science Bulletin, 2013, 58(13) :

1171-1177.

(5] WioohE, BRiA, 280 25 %6 o i g 0 ) b o o RO i vk
PM, s RS2 55 (0 (g B XU B 4 I EIPAG [ )], B3R
#2014, 35(1): 1-8.

Xie Y B, Chen J, Li W. An assessment of PM, s related health

risks and impaired values of Beijing residents in a consecutive

high-level exposure during heavy haze days[J]. Environmental

Science, 2014, 35(1) . 1-8.

[6] SUHHE, WRaEWI, Bomn, 5. F 7 HU XS — OB SR 3

(9]

[10]

[11]

[12]

[14]

[15]

AFRITS QAL ORI B[ 1] HARB T4, 2015,
35(3) : 540-548.

Mo Z Y, Chen Z M, Huang J L, et al. Characteristics and
formation mechanism from a serious haze event in autumn of
Nanning[ J]. Journal of Guilin University of Technology, 2015,
35(3) : 540-548.

MEHAER, SEIRE, BRG], 5 T X — R R K i A
SR BRI ZE I [ J]. S E 2R (A AR,
2015, 54(4) . 423-430.

Shi CZ, Mo Z Y, Chen Z M, et al. Aerosol optical properties
derived from ground-based measurement during a haze pollution
episode in Nanning[ J]. Journal of Fudan University ( Natural
Science) , 2015, 54(4) ;. 423-430.

FERIRL, AT, BREKS, 5. BT — 00" s s g 401
WURLIS B R AE S RS W (0], T Ra Rk # B2 4l
2012, 28(4) : 302-305.

Tang L L, He L, Chen J B, et al. Analysis on spatial-temporal
characteristics of particulate pollutant and  meteorological
condition during a serious air pollution in Nanning[ J|. Journal of
Guangxi Academy of Sciences, 2012, 28(4) : 302-305.

W, SRR, EAE, & E PM,  RIEM AT kL
[J]. dEmtR2 2 ( ARB#AR) , 2014, 50 (6): 1141-
1154.

Zheng M, Zhang Y J, Yan C Q, et al. Review of PM, 5 source
apportionment methods in China [ J ]. Acta Scientiarum
Naturalium Universitatis Pekinensis, 2014, 50(6) : 1141-1154.
WS, ESRAR, FE. RAANNORIY) A S IR A DT A RS
HERELT]). EENEISEA, 2015, 27(3) : 12-17.

YuY Y, Wang S R, Qin W. Progresses and perspectives of on-
line source apportionment of PM, 5[ J]. The Administration and
Technique of Environmental Monitoring, 2015, 27(3) . 12-17.

Li L, Huang Z X, Dong J G, et al. Real time bipolar time-of-
flight mass spectrometer for analyzing single aerosol particles[ J].
International Journal of Mass Spectrometry, 2011, 303 (2-3).
118-124.

g5, A, EIAH, S BUB0R IR I a) B U E
AR W 5T P R RIS [ 7], i fkss, 2015, 43
(5):765-774.

Cai J, Zheng M, Yan C Q, et al. Application and progress of
single particle aerosol time-of-flight mass spectrometer in fine
particulate matter research [ J]. Chinese Journal of Analytical
Chemistry, 2015, 43(5) : 765-774.

s, BERRoR, BRIGHT, %, A SPAMS BF5t LIRS
TR e d BB ORI ) AL S IR A RS [T]. HERE,
2013, 34(6) : 2071-2080.

MuY Y, Lou SY, Chen C H, et al. Aging and mixing state of
particulate matter during aerosol pollution episode in autumn
shanghai using a single particle aerosol mass spectrometer
(SPAMS) [ J]. Environmental Science, 2013, 34 (6): 2071-
2080.

TRA, SKERE, EADE, 55 #1005 58 1] K~ R <
ERREAE R P BE 5 [ )], FRBERL £ 2241, 2013, 33(8) .
2098-2104.

He J J, Zhang G H, Wang B G, et al. Analysis of single particle
characteristics during haze events in Heshan[ J]. Acta Scientiae
Circumstantiae, 2013, 33(8) ; 2098-2104.

My, 2, HIEM, A% i3 FSRSORL SO I PG BoR W 48



902 A 38 &
T MRS A5 e[ 1], FRBERL2ERTIE, 2011, 24(6) (23] XUZEHE, RLLE, PR&EW, 45 Rl SPAMS BISUM T & 5
632-636. R A R RO [ )] R, 2016, 37(2) : 434-
Li M, Li L, Huang Z X, et al. Preliminary study of mineral dust 442.
particle pollution using a single particle aerosol mass spectrometer Liu HL, Song HJ, Chen Z M, et al. Chemical composition of
(SPAMS ) in Guangzhou [ J ]. Research of Environmental the single particle aerosol in winter in Nanning using SPAMS[ J].
Sciences, 2011 24(6) . 632-636. Environmental Science, 2016, 37(2) : 434-442.

[16] JHirer, ARR0, a9, 5. FIH] SPAMS WA KT 4 2 [24] LiJY, Xu T T, Lu X H, e al. Online single particle
FELE IR 38 RS T5 AR RO [ T]. HEERL2#4, 2015, 36 measurement of fireworks pollution during Chinese New Year in
(11): 3972-3980. Nanning[ J]. Journal of Environmental Sciences, 2016, doi:
Zhou J] B, Ren Y B, Hong G, et al. Characteristics and 10. 1016/j. jes. 2016. 04. 021.
formation mechanism of a multi-day haze in the winter of [25] AT, B, B, 5. ELATRSIHE K BE SPAMS
Shijiazhuang using a single particle aerosol mass spectrometer X anvhr ) b R B R BT (] R,
(SPAMS) [ J]. Environmental Science, 2015, 36 (11): 3972- 2014, 35(11) ; 4070-4077.
3980. FuHY, Yan C Q, Zhang M, et al. Application of on-line single
[17] W&, FIFH SPAMS IR HEL T4 Kz I5 Y[ )], 3 particle aerosol mass spectrometry (SPAMS) for studying major
BT, 2015, 33(14F]) . 450-452, 480. components in fine particulate matter [ J ]. Environmental
Pan H Y. Research on haze air pollution in winter using SPAMS Science, 2014, 35(11) ; 4070-4077.
[J]. Environmental Engineering, 2015, 33 (S). 450-452, [26] BK#F0, Z5MF, 254, 45 LT A EUR g (5 BB IR 207
480. HRIBRFCHE (1] PR 22 5 H0R, 2013, 36 (3) : 190-
(18] skakMl, #LAR, K4, 55 EFHAMR PM, s (L2 195.
SNl E/]J:r'%Lgﬁﬂﬁ[J] TR B W) A% T 'ﬁ#?k 2015, Zhang L, Li M, Li L, et al. Research Progress in aerosol
27(6): 22-26. clustering based on single particle’s mass spectrum information
Zhang Z P, Du J, Song S H, et al. Study on chemical [J]. Environmental Science & Technology, 2013, 36(3) ; 190-
constitution and component distribution of airborne PM, 5 in 195.
summer of Guilin by mass spectrometer[ J]. The Administration [27] Silva P J, Liu D Y, Noble C A, et al. Size and chemical
and Technique of Environmental Monitoring, 2015, 27(6) : 22- characterization of individual particles resulting from biomass
26. burning of local Southern California species[ J]. Environmental
[19] Budisulistiorini S H, Canagaratna M R, Croteau P L, et al. Science & Technology, 1999, 33(18) . 3068-3076.
Real-time continuous characterization of secondary organic aerosol [28] Matsui H, Koike M, Kondo Y, et al. Impact of new particle
derived from isoprene epoxydiols in downtown Atlanta, Georgia, formation on the concentrations of aerosols and cloud condensation
using the aerodyne aerosol chemical speciation monitor [ ] ]. nuclei around Beijing [ J]. Journal of Geophysical Research:
Environmental Science & Technology, 2013, 47 (11) . 5686- Atmospheres, 2011, 116(D19) ; D19208.
5694. [29] Xu T T, Chen H, Lu X H, e al. Single-particle
[20] Robinson E S, Saleh R, Donahue N M. Organic aerosol mixing characterizations of ambient aerosols during a wintertime pollution
observed by single-particle mass spectrometry. [J]. The Journal episode in Nanning: local emissions vs. regional transport[ J].
of Physical Chemistry A, 2013, 117(51) : 13935-13945. Aerosol and Air Quality Research, 2016, doi; 10.4209/aaqr.
[21] Prat K A, Prather K A. Mass spectrometry of atmospheric 2016.01.0026.
aerosols recent developments and applications. Part 1. Off- [30] ?1157']*:, FEE ”'ﬁ *%7](7}? A b H T A 2 B B K
line mass spectrometry techniques [ J ]. Mass Spectrometry HXF KAWL Jery s m [ J]. FREERNA, 2009, 30(1) .
Reviews, 2012, 31(1); 1-16. 1-8.
[22] Laskin A, Laskin J, Nizkorodov S A. Mass spectrometric Han L H, Zhuang G S, Cheng S Y, et al. Characteristics of re-

approaches for chemical characterisation of atmospheric aerosols ;
critical review of the most recent advances| J]. Environmental

Chemistry, 2012, 9(3) : 163-189.

suspended road dust and its significant effect on the airborne
particulate pollution in Beijing [ J ].
2009, 30(1): 1-8

Environmental Science,



HUANJING KEXUE Vol.38  No.3

Environmental Science ( monthly) Mar. 15, 2017

CONTENTS

Reactivity-hased Anthropogenic VOCs Emission Inventory in China —+xesvereereeresemerenmsneneninne LIANG Xiao-ming, ZHANG Jia-ni, CHEN Xiao-fang, et al. ( 845 )
Characteristics of Reactive VOCs Species During High Haze-Pollution Events in Suburban Area of Shanghai in Winter -«+essesresserveresennenens GAO Shuang, ZHANG Kun,GAO Song,et al. ( 855 )
Assessment of PM, s Pollution Mitigation due to Emission Reduction from Main Emission Sources in the Bejing-Tianjin-Hebei Region «+++++-+++- WU Wen-jing, CHANG Xing, XING Jia, et al. ( 867 )
Concentration Characteristics and Sources of Trace Metals in PM, 5 During Wintertime in Befjing «+eresreererereresesnessinnssnsscnneeen QIAO Bao-wen,LIU Zi-rui, HU Bo, et al. ( 876 )
Online Source Analysis of Particulate Matter (PM, 5) in a Heavy Pollution Process of Shijiazhuang City During Heating Period in 2015 - »+ LU Na, LI Zhi-guo, ZHOU Jing-bo, et al. ( 884 )

Analysis of Chemical Composition and Pollution Source of the Fine Particulate Matter by the SPAMS in the Four Seasons in Nanning

LIU Hui-lin, CHEN Zhi-ming, MAO Jing-ying, et al. ( 894
CHI Jian-wei, LI Chuan-jin, SUN Jun-ying, et al. ( 903
Characteristics of Spatial Distribution of Bacterial Aerosols Produced by Fountain ZHANG Chong-miao, YUAN Lin, XU Peng-cheng, et al. ( 911
Removal of Volatile Sulfur Odor by the Biotrickling Filter - s YE Jie-xu, MIAO Xiao-ping, ZHUGE Lei, et al. ( 918
Magnetic Characteristics and Environmental Pollution Analysis of Street Dust in Different Functional Zones of Xi’an City FANG Ni,ZHANG Jun-hui, WANG Jin,et al. ( 924
Pollution Characteristics and Nitrification and Denitrification Potential of Superficial Sediments from Streams in an Urban-Rural Fringe ~-+++++- QIN Ru-bin, LI Ru-zhong, GAO Su-di, et al. ( 936
Nitrification and Denitrification Rates in a Small Tributary, Nanhe River, of Three Gorge Dam Reservoir During Water Collection and Release Events «+:+ereseeerseeesssicnnsiiiisiinninen
........................................................................................................................................................................ WANG Jing, LIU Hong-jie, LEI Yu, et al. < 946 )
Tempo-spatial Variations and Influential Factors of Carbon Dioxide Emissions from the Geheyan Reservoir over the Qingjiang River Basin, China -+ :
............................................................................................................................................................... ZHAO Deng-zhong, TAN De-bao, LI Chong, et al. ( 954 )
Seasonal Pollution Characteristics and Source Identification of Polycyclic Aromatic Hydrocarbons and Organochlorine Pesticides in Surface Water of Baiyangdian Lake +-«+cesvesvereeesesnensees
............................................................................................................................................................ WANG Yi-zhen, ZHANG Jun, ZHOU Xu-shen, et al. ( 964 )
Distributions, Sources and Pollution Assessment of Hg in Sediment of Douhe Reservoir in Tangshan City — «+«eoveeeeeeesesneneeaenees WU Ting-ting, WVANG Ming-meng, CHEN Xu-feng, et al. ( 979 )
Release Characteristics of Mercury from Submersed Typical Herbaceous Plants in the Water-Level Fluctuation Zone of the Three Gorges Reservoir Area :
............................................................................................................................................................... DENG Han, ZHANG Xiang, ZHANG Cheng, etal. (987
Distribution Characteristics and Health Risk Assessment of Heavy Metals in Surface Water Around Electroplating Factories +«+++++++ YU Cong-cong, ZHAO Wei-tuo, GAO Xiao-feng, et al. ( 993
Speciation and Ecological Risk of Heavy Metals in Surface Sediments from Jiulong River «+e-sseeeresreremmsienmeninnsinnesnscenne LIN Cheng-qi, HU Gong-ren, YU Rui-lian, et al. (1002
YU Rui-lian, HU Gong-ren, et al. (1010
Source Analysis, Spatial Distribution and Pollution Assessment of Heavy Metals in Sewage Irrigation Area Farmland Soils of Longkou City +:eseeseereereseserenemiemeneneinininsininennnn
.................................................................................................................................................................. LI Chun-fang, WANG Fei, CAO Wen-tao, et al. ( 1018)
Efficiency and Mechanism of Purifying High Iron-Manganese from Ground Water in the Cold Villages and Towns Based on The Coupling of Rice Husk and Iron-Manganese Oxidizing Bacteria
.................................................................................................................................................................. SUN Nan, CHEN Yan-li, ZHANG Ying, et al. (
Peroxidation of High Algae-laden Water by Ozone: Algae Organic Matter Transformation and Disinfection By-products Formation ~ ++++-esseseereeseeees ZHANG Sai, HU Xue-bin, GU Li, et al. (1038
Effects of Pretreatment on Hydraulic Trreversible Membrane Fouling During Ultrafiltration Short Process: A Pilot Study YANG Hai-yan, XING Jia-jian, WANG Can, et al. (
Fenton-like Catalytic Removal of Organic Pollutants in Water by Framework Cu in Cu-Al,05
Oxidation Destruction of Cu( CN) % T by Persulfate «+eeeerersersersenesenene WANG Yun-fei, LI Yi-bing, WANG Yan-bin, et al. (1061
++ QUAN Xiang-chun, QUAN Yan-ping, XIAO Zhu-tian ( 1067

Physico-chemical Characteristics of Individual Aerosol Particles in Marine Atmosphere on South Hemisphere

Fractionation and Contamination Assessment of Metal Elements in the Surface Sediments of Yundang Lagoon in Xiamen «++:+eseveeereeeveeeees YANG Qiu-li

)

XU Dan, ZHANG Li-ki, LIU Liden ( 1054

)
)
)
)
)
Enhanced Removal of Herbicide 2,4-dichlorophenoxyacetic Acid and Simultaneous Power Generation in Microbial Fuel Cells -+ )
Adsorption Characteristics of Copper in Water by the Porous Biomorph-Genetic Composite of HAP/C with Eucalyptus Wood Template «+-++-+++++- LI Chao,ZHU Zong-giang,CAO Shuang, et al. (1074)
Biological Toxicity Evaluation of Domestic Wastewater Based on A%/0 Treatment Processes Using a Battery of Bioassays -+ ZHANG Qiu-ya, MA Xiao-yan, WANG Xiao-chang, et al. (1084 )
Effect of Wastewater Nitrogen Concentrations on Nitrogen Removal Ability of Myriophyllum aquaticum —«+-++++sereseesreresenenneneeens MA Yong -fei, YANG Xiao-zhen, ZHAO Xiao-hu, et al. (1093)
Recovery Performance of ANAMMOX Process after Inhibition Resulting from Seawater e QI Pan-ging, YU De-shuang, LI Jin, et al. (1102)
Impact of Starvation Conditions on Biological Community Structure in Sulfur Autotrophic Denitrification Reactor + LI Fang-fang,SHI Chun-hong, LI Hai-bo et al. (1109)
)
)
)
)
)
)
)
)
)
)

LU Gang, XU Le-zhong, SHEN Yao-liang, et al. (1116

Quick Start-up of Anaerobic Ammonium Oxidation Progess —««+s+=sseserssersereserenensnineis
A New Model for the Treatment of Low Ammonia Nitrogen Wastewater by CANON Process «+xe+sesseerrerssnssenenensinnnennssnnis e WANYAN De-qing, YUAN Yi, LI Xiang, et al. (1122
Effects of Side-stream Phosphorus Recovery on the Performance of EBPR System Under Low Dissolved Oxygen Condition = «+s«+seseeseeseeresesneseennes MA Juan,SONG Lu, YU Xiao-jun,et al. (1130

Identification and Influence of Quorum Sensing on Anaerobic Ammonium Oxidation Process CHEN Shu-han, LI An-jie, WANG Yue-xing, et al. (1137
Effects of Organic Loading Rate on Startup Performance of Anaerobic Digestion with Vinegar Residues ++++etvereeeseesenmsnmmenenennincnennenes DAI Xiao-hu, YU Chun-xiao, LI Ning,et al. (1144
BAI Run-ying, CHEN Zhan, ZHANG Wei-jun, et al. (1151
Treatment Effects of Earthworm Constructed Wetlands in Different Working Conditions -+ »=* DONG Meng-ke LI Huai-zheng, XU Yi-xiao ( 1159
Effect of PFOA on Oxidative Stress and Membrane Damage of Escherichia coli YANG Meng, LI Yi, YE Jin-shao, et al. (1167
Physicochemical Properties and Antibacterial Effect of Silver Nanoparticles: A Comparison of Environmental and Laboratorial Conditions ««+:«ssessssessessereeeeennens YI Jun, CHENG Jin-ping ( 1173
Pollution Characteristics of Chlorobenzenes in Organs of Fish from Typical Epidemic Areas of Schistosomiasis Prevalence — «++++++seereeeee LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (1182
Effect of Nano Zeolite on Growth, Activity of Antioxidant Enzyme, and Chemical Fractions and Concentration of Cd in Chinese Cabbage ++++ereeseeeseserermimieneniiiniins

QIN Yu-li, XIONG Shi-juan, XU Wei-hong, et al. (1189)
ZHONG Song-xiong, YIN Guang-cai, HUANG Run-lin, et al. (1201)

Enhanced Electrokinetic Remediation of Heavy Metals Contaminated Soils by Stainless Steel Electrodes as well as the Phenomenon and Mechanism of Electrode Corrosion and Crystallization

Influencing Mechanism of Calcium Peroxide Pre-treatment on Dewatering Performance of Waste Activated Sludge -

Effect of Different Iron Minerals on Bioaccessibility of Soil Arsenic Using in vitro Methods

~~~~~~ *+ WEN Dong-dong, FU Rong-bing, ZHANG Wei, et al. (1209)
Influence of the Application of Non-Hazardous Sewage Sludge on the Evolution of Soil Carbon Pool and Carbon Pool Management Index +++++- LIU Xiao, HUANG Lin, GUO Kang-li, et al. (1218)
Input and Distribution of Photosynthesized Carbon in Soil-Rice System Affected by Water Management and Nitrogen Fertilization -+ WANG Ting-ting, ZHU Zhen-ke, ZHU Han-hua, et al. (1227)
Effects of Simulated Acid Rain on Soil Respiration and Heterotrophic Respiration in a Secondary Forest —«x+eereeeeseseerenennineniensincnen CHEN Shu-tao, SUN Lu, SANG Lin, et al. (1235)
Response of Soil Nitrifier and Denitrifier Community and Activity to Elevated Atmospheric CO, Concentration and Temperature «++«+:++++++- LIU Yuan, WANG Guang-li, LI Lian-qing, et al. (1245)
Effects of Lithology on the Abundance and Composition of Soil Nitrogen-fixing Bacteria and Arbuscular Mycorrhizal Fungal Communities in Karst Shrub Ecosystem + s
............................................................................................................................................................ LIANG Yue-ming, SU Yi-rong, HE Xun-yang, et al. (1253)
Characterization of Phosphorus Forms in Organic Composts and Their Effects on Leaf Phosphorus Content of Castanea mollissima in Chinese Chestnut Producing Area +:++esvesserseesesnenseens
..................................................................................................................................................................... SONG Ying, GUO Su-juan, ZHANG Li, et al. (1262)

Effects of Acidic Materials on the N Transformations During the Composting of Pig Manure and Wheat Straw «««+«+essereeseresenensensenineneneninineneninens JIANG Ji-shao, YAO Qian (1272)





