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Spatial Distribution Characteristics of Carbonaceous Aerosol During Summer in

Beibu Gulf Zone, China

YANG Yi-hong"*, TAO Jun®, GAO Jian®, LI Xiong*, SHI Zhan®, HAN Bao-xin’, XIE Wen-zhang®, CAO Jun-ji’
(1. School of Chemical Engineering and Materials Science, Zhuhai Campus, Beijing Institute of Technology, Zhuhai 519088, China;
2. South China Institute of Environmental Sciences, MEP, Guangzhou 510655, China; 3. Chinese Research Academy of Environmental
Sciences, Beijing 100012, China; 4. Guangxi Meteorological Service Center, Nanning 530022, China; 5. Institute of Earth
Environment, Chinese Academy of Sciences, Xi’an 710075, China)

Abstract: Daily (24-h average) PM, ; samples were collected simultaneously at urban and suburban sites of nine cities ( Nanning,
Qinzhou, Fangchenggang, Beihai, Zhanjiang, Maoming, Haikou, Yangpu and Dongfang) in Beibu Gulf Zone during August 2009. All
samples were analyzed for organic and elemental carbon (OC and EC) analyses by the thermal/optical reflectance following IMPROVE
protocol. Characteristics of OC and EC concentration levels, spatial distribution, and the possible sources were discussed. The average
concentrations of PM, ,, OC and EC in Beibu Gulf zone were (38.4 £17.7), (9.2 £2.6) and (1.9 £1.1) pg-m™, respectively.
The total carbonaceous aerosol (TCA) accounted for over 56. 8% of PM, ;. OC mainly came from biomass burning and secondary
organic carbon ( SOC), while motor exhaust and industrial emissions were the primary source of EC during summer in Beibu Gulf

Zone.
Key words; Beibu Gulf Zone; PM, ; OC; EC; source
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Fig. 1  Geographical locations of 9 cities in Beibu Gulf Zone

F1 JLARE 9 W R SR

Table 1 ~ Surrounding environment of sampling sites of 9 cities in Beibu Gulf Zone

. I DX SRAF: S AR IX SRAE AL T
HhFA PRaE i B KA R B

77 22.82°N,108.32°E T MGG LI RERETR (21 m)  23.37°N,108. 07°E Al — ST (15 m) 666 J1
BN 21.96°N,108. 63°E  ZM i M5 IM A BERETI (18 m) .99°N,108. 71°E  HZUK S —@FMRETI(S m) 379 T3
Bisi#s  21.63°N,108.35°E  J5Bh s B RS RAEBETH (15 m) .76°N,108. 41°E  — /KB HFTHET (5 m) 86 J1
JuiE 21.46°N,109. 10°E  JLi MR RHE/SHER G (21 m) 21, 60°N,109. 56°E £k Ly Tl X SR TH(15 m) 174 71
BT 21.23°N,110.39°F VT HT MR R AL T(18 m) .01°N,110. 53°E RIS AT @ FIET(1S m) 725 J1
A 21.66°N,110.91°E %44 T SREE MR UG ORI (15 m)  21.57°N,110. 96°E LM Bkt zs S H s Fuli i (15 m) 725 71

W 20.01°N,110.29°F  FHHEFRTERET (12 m)
I 19.74°N,109. 19°F (LA AR 5 (8 m)
AJ 19.09°N,108.65°F KA HZ RIEET(18 m)

20.02°N,110.33°E RIS A R BE W EESTAETI (12 m) 204 J5
19.85°N,109. 27°F &4 4R P RBETH (5 m) 3.7
19.10°N,108. 83°E K HHIFE [ AR5 X N (8 m) 351
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Table 2 Meteorological parameters during the sampling period

. FHRIE H ¥l AR FE PR Wk it

/kPa /C /% /mes ! /mm
M7 988.5 28.7 77.9 1.99 8.8
M 1001. 1 29.9 77.5 1.87 6.8
7 3l 998. 2 29.1 80.3 2.37 9.5
it 1.000. 1 28.9 84.7 2.35 27.5
T 995. 1 28.1 84.2 2.45 28.6
x4 997.9 27.8 88.0 2.88 29.4
W 994. 1 27.5 85.8 3.07 28.0
geai — — — — —
K 1001. 1 28.1 82.9 4.39 44.0
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PO (TOR, Thermal Optical Reflectance ) R = X
PRIIHT L R A« SRAE IS b AR 0. 526 em® [BIE
DRI, e TIET R, 7351 L) 140°C (0C1) ,280°C
(0C2),480°C (0C3) FiI 580°C (OC4) X ki Jv i
Tk R ag At b iy Mok S 8Es 1y €O, 5 RIS TE
T2% AW ATHE T, 0 F580C (ECL)

740°C (EC2) 1 840°C (EC3) %A 5 FE vk % A I
POMRE S P TR IR IE R COLY . R AR
BAEE T P42 €O, , 22 MnO, fE4LIA FH4 1L N CH,.
I AU RS A T % (FID) A6 I vk B A 177 5 )
BANEIE ST B OC Fl EC M. 78 0 #hast
Hh BB AU T A Al P G T B R, SR A
LB RS A0 e Ak R BR e A HILERVR B, SR 633 nm 1)
AR OGN IS AR Y2 5O R DGR i A2 AL
WhtE 7~ TR E AL AR LR s A HLIRAR AL R
U BB P FR 22 o0 24 K I 24 fd il (OP) . AR 41
IMPROVE BMSCEE AT HLAR E A OC1 + 0C2 + 0C3 +
0C4 + OP, L&k E Lk EC1 + EC2 + EC3 - OP.

2 HFR5IHE

2.1 PM,,. OC #l EC ¥ JZ K

S B] AR 9 NIk 18 ASRAE S AR
A RUFE T 246 4,18 SR A PM, 5, OC Fl EC
JRAR e HE G4 R UL % 3. DA R AT b X
PM, CEH M (38.4 £17.7) pg-m 181 F%

*3 ALHTIHHASPM, ;. OC, EC HIiKE,0C/EC & OC, EC Xf PM, ; H5ik
Table 3~ Average mass concentration of PM, 5, OC and EC, OC/EC ratio and contributions of OC, EC to PM, 5 in Beibu Gulf cities

KA R PM, 5 oc

EC

¥ e 0C/EC 0C/ % EC/%
}ﬁfﬁ (#rﬁ;ﬁ() /}Lg'm’z /Mg'm’3 /Mg'm’3 0 o
WX (15) 58.0 £21.5 10.5+£3.3 3.4+1.4 3.2 18.6 5.8
T ZBIX (13) 61.3 +33.6 12.1+2.8 2.4£1.0 5.4 22.7 4.4
S (28) 59.5£27.3 11.3 £3.1 2.9+1.3 4.3 20.5 5.1
WX (15) 54.9 £17.2 9.5+1.8 2.320.4 4.2 18. 1 4.4
AN ZRIX(11) 36.6 £13.3 8.7+1.8 1.7+0.8 6.3 25.6 4.8
1 (26) 47.1+17.9 9.2+1.8 2.0+0.6 5.1 21.3 4.6
WX (13) 40.4 8.5 9.4£2.1 2.2+0.6 4.5 23.5 5.6
o7 Skt ZBIX (14) 30.1+9.8 8.0+1.9 1.7 0.5 4.9 27.6 5.8
FE(27) 35.1+10.5 8.7+2.1 1.9+0.6 4.7 25.6 5.7
WX (15) 39.0+11.3 7.5%1.7 1.9 0.6 4.2 19.6 4.9
b ARX(13) 33.2£11.5 8.6+2.7 1.0+0.7 20. 8 26.5 2.8
1 (28) 36.3£11.6 8.0+2.2 1.5+0.8 11.9 22.8 3.9
WX (13) 44.4 £7.3 11.0£2. 4 3.4£0.8 3.3 24.8 7.6
T ZRIX(15) 25.8+5.8 7.5£2.3 1.0+0.6 10.6 28.8 3.7
S (28) 34.5+11.4 9.1£2.9 2.1+1.4 7.2 27.0 5.5
WX (13) 51.0 £14.6 11.0 £2.8 3.1+1.5 4.0 22.4 6.0
4 TalkIX (11) 58.3 +10.9 12.0+2.8 3.1£0.7 3.9 20. 8 5.3
14 (24) 54.4 £13.2 11.5£2.7 3.1£1.2 3.9 21.7 5.7
WX (14) 31.5+4.4 7.2+1.0 2.4£0.5 3.1 23.2 7.6
A | ZBIX (15) 25.9+5.3 7.7+1.5 0.8+0.3 10.3 30.4 3.3
1 (29) 28.6 £6.4 7.5+1.3 1.6 £0.9 6.8 26.8 5.4
WX (15) 26.5+4.0 7.8£1.0 1.2+0.5 10.3 29.7 4.2
T RBIX (12) 27.3 £5.0 8.3+1.7 1.0 0.4 9.9 30. 6 3.4
S (27) 26.9 +4.8 8.0+1.4 1.0+0.5 10. 1 30. 1 3.9
WX (15) 28.7 +4.8 11.1+1.2 1.1+0.5 14.0 39.2 3.8
R ZBIX (14) 23.0+£4.6 8.01.7 0.7 0.5 20.7 34.7 3.0
FE(29) 26.0 5.4 9.6£2.2 0.9+0.5 17.3 37.0 3.4
bR SO (246) 38.4+17.7 9.2£2.6 1.9+1.1 8.0 26.0 4.8
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pdg-rnf3 ,EC:3.0 ug-m%) ol B = T T T
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(0C:4.8 wg'm > EC:1.4 pg-m ™). 5 PM, k&
() L4 R, ALV i IX. PM, , H OC 1 EC #&
JE AL T AR XS B AR 7K

T DA R S KT PM,, B R 1Y)
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TCA Xt PM, s B V- ¥ 5Tk %y 56.8% , i [l Ny
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Fig. 2 Estimates of OM, TCA and the contribution of TCA to PM,
2.2 PM, &R Ai RRAE

MEE A A BRse 44 40, FOB Il PM, vk
JERK B NIE = B R RS —Jr T2
TR =TT b DT PG R K T v ) T RN
I RS A — € WG BRAVE T, 50— Jr I
TP T KT U AR | XU R L B s
W IlcAs | dCE | HEUL | URIAR D7 K XU 8
32.0m-s™"H PM, | it & e FEE AT 40 }Lg-m_s.
BT AR /]S B R R LA A 35 e 09 8
PR H: PM, W . RS 4 Kl ik, 3
PM, o BEROR B8, AT B Y Jit DR 56 44 3 IX A
A TR Tl RIS Y HE R 08 BB, Sl X 5 %8
DCHCBORTE BT L 544 . PRIHIX 3 DT R A
S PM, 9 B2 Tl X R AT, AT e Y S R |
IR 3 ARSI Tk A A A, KT Sk
R AR X AR
2.3 OC Ml EC 25 [A] 43 A FiE

HL OC F EC 28 [ 73 A R, LRI 253k OC.
EC ¥ B2 23 (8] 40 A Rp A A ., o OC ¥R B2 T 24
A > T > AR > HON > T > Bk > dbifg =
TR > 1 EC YRBEIUT 44 > 17 > 1L >
BN > BYRAS > W10 > J0ikE > W > RO7. AT
OC 1 EC “F- ¥ B fe =i, 2300 11.5 pg-m = FlI
3.1 pgem” HCATREA R R KA ) R A EEN
B TEURN A TR, A 4 [ e R it Tl i
R LT R B R AT G B HE AT fg
J& OC F1EC MEZSTHRIE. Ah, A RR X (Tl



4156 AN 5%

Bt 34 %

Ay,
=

X)0C By (12.0 wg-m ™) & FHLX (11.0
pgem ) FE—E R R T Y i T S e YR
HE B952 0. F TR OC Ml EC M BEIUR TI% 44,
X TS Tl (2009 AR I 400 7
t) FHLB) 4 (2009 AEHLBN 4O/ A = 100 J75%)
HECR BRI, PE A e 7 2 A AR F 5 Y
PRI OC YR ALK T 44 FI R 77, 3% 22
TR AT EZE LR A e THH, Al fe T
Ak HAZHE A AL OC He B simkie k. SR,
R EC R EEFAR, W e 5 AR I mitLsh 0/ i
LU ZED

R X 50 DX 2R A S OC A EC VR FEAH
R L5 AT (40 e, dBifg . 544
FURIVR ) M RB X OC ¥ B v T3k X, HmT R i)
PR RS T . LI AR C1 YRR DX A JB i A A AR )
JET R e L A 3Kk TTTT 5 4% R YR 8 IXC Y v AR T
L HEHECE HLY. X T EC R EET &, 0%
IR FNARS X EC ¥R BE A 2 46, HAR IR IR X EC
WK FRBIX, ol 68 J& 1 T3k X 8 2 iy Hl 3l 4
Xt EC BTk A AR Bk PE, 6 4 A W
OC F1 EC RGN &L L35 A, 5 L3t — D JF R W
BT
2.4 0OC 5 EC RIEWIA 4t

0C 5 EC WX RTE— & B L aT LU 7505

OC 1 EC B E RIS HIX 9 kil
X FIZRIX KL 5 PM, 1 OC 1 EC 2Z 8] AYAHE K 2
A L 4. JEF0TE Ho X 18 AR AE A5 OC il EC
(A6 RAEIBAR K (R?:0.06 ~0.83) , e T W
T TR LTS 45 SRR A OC A EC SR PR A —
FEM 22 5Pk, Hih BT AT AR B X RN AR
DX LB I DX B s A0 DX RV VR RB X4 9 AR
FE R B & 2R BOH X 85 (R?:0.57 ~0.83), )t
THOC M EC A —Ery2Liive. YL, AR
I DX FIAR DX LA K AR N KB IX - Bl 3 vt R 9l 3k X 46 9
AR AT SRR 22 (R?:0. 06 ~0.48) , 32 W] OC
FEC AIFAHXTZ 2%, T 5832 2 A R HE IR (1452 ).
0C 5 EC eI R, b (EAFR TEVBHR R A
FEHER — K OC W B2, A o (AR T e ek
JEREY OC W . He4 AT UL B T BRI X R AE 5
b=4.0 pg-m ™ JLIHERBXRAER b=3.4 pg-m Hl
PEAT X SRR b =3.7 pgem ™, REBARAEA b
{3 /N <3.0 pg-m ™), 1 a [EHAHIEK( >3.0
pgem B TARMIRIX @ =0.37 pgem ™ FIE 4 RB
X a=2.75 pg-m~>) 3K R BIULMIHA E] , 6HS S X 45k
P OC R A HB 43 1T GE A IR T AR SR B HEAL , — Wk 2B Al
) SOC FIHEXT OC BTmkAHXTEE K. R T —25 T i
AUV b DX e i I B R VR, A A BT K B[] S
F1 RN

X4 OCHMECHREZEMEZR

Table 4 Relationship between OC and EC concentrations

WX RBIX

i 0C =a +bEC R? 0C/EC 0C =a + bEC R? 0C/EC
T 0C =3.26 +2. 14EC 0.83 3.2 0C =6.75 +2.23EC 0. 61 5.4
M 0C =0. 37 +3.99EC 0.67 4.2 0C =6.07 +1.52EC 0.45 6.3
77 e s 0C =4.69 +2. 16EC 0.32 4.5 0C =3. 04 +2. 94EC 0.63 4.9
vt 0C =3.47 +2. 13EC 0.57 4.2 0C =5.16 +3.42EC 0.77 20.8
T 0C =6. 11 +1.43EC 0.25 3.3 0C =5.03 +2.43EC 0.39 10. 6
pZ4 0C =6. 15 +1. 56EC 0.76 4.0 0C =2.75 +2.96EC 0.62 3.9
W 0C =4.55 +1. 12EC 0.33 3.1 0C=6.62 +1.3EC 0. 06 10.3
PRI 0C =6.58 +1. 03EC 0.29 10.3 0C =4.77 +3.71EC 0.65 9.9
KI5 0C =9.77 +1.23EC 0.31 14.0 0C =6. 12 +2. 50EC 0.48 20.7

AN, 0C/EC WA FEE S HEZRA  SOC /Y RS RAETE B SR IR B 8 , KX RBIX. OC

A A B B RV S B T BR AR A DT Watson
SN AR 56 R i Z2 0 AL LI 2 BRI ML Bh
RO A ) AR e A R [R) 2 B HE IR 1 OC/EC
FOAEA 9 2.7 1.1 F19.0. f36 4 a4, &4
S HBIX OC/EC {EJEFE A 3.1 ~20. 8, o] WAL
DX IR R L B 4. (AT B, dLR T
BT RB X R AL ) OC/EC H B 3 3 w5 T 36k X
(BT 7548 R ), T A8 Dt R 2 I 2 3 ol 440 X

WeRE TRk K. BEAh, ZBIX R AR B SOC AT BEXT
OC A —E R TTHk. SR, 544 R TR 30k DX RN KB X
OC/EC HAE L BcHEE , T fig i it PR b A4 3k
T35k T 2548 At 4 E B0 Tl 3 b, XYl T
MV HECR B AR A AR 3k X AR X OC A EC ¥ L
B, HOR R Fe e — 3. 23 Sk, I 35 ) It
TS M X B 2 OC EZORIE T A9 Uk pe il — kA=
Y SOC, T EC W 3= R IEFHL3h 42 A0 Tolk HEL.



11

PR . Hp [ L M DX O 2 R o I 19 2 18] A R A

4157

3 HZig

(1) AR M X 2= PM, R (M (38.4 +
17.7) peg-m™, WA fL L H A 23.0 ~ 61.3
gm0 I R A RS AR (GB 3095-2012)
B OPM, s B ARAE. NS E A B E BRI AN, X
BT PM,, o R R AR N B R R R R
fEE2

(2) dEERVE L X Z= KR PM, s H OC FT EC 1Y
WeBE S AT M (9.2 £2.6) pgem P FI(1.9 £1.1)
pgem 7 TCA (5 PM, ; /) 5T RkF- 35 H h 56. 8% , OC
1 EC 2384345 5 PM, (25 (8] 50 A FE AR — L

(3) JLEBHE L IX H 2= 0C F2 B U5 T4 By ok
PR ZIRAE WU SOC, FYOR BB = Fn Tlk HEFR, 1M
EC W =2k IR T AL 8 £ 0 Tl HERL.

Bt BT P R 2 G T 4C b BR RS 5T
HP L R 2 R R Bl A2 1) 24 AR U Bl R AR, DA B AR T
Hiu DX RS AR 25 0 10 TR A 1) SR fe ).

B2k

[ 1] Andreae M O. Atmospheric aerosols versus greenhouse gases in
the twenty-first century [ J ]. Philosophical Transactions of the
Royal Society ~A-Mathematical ~Physical And Engineering
Sciences, 2007, 365(1856) ; 1915-1923.

[ 2] Poschl U. Atmospheric aerosols: composition, transformation,
climate and health effects[ J]. Angewandte Chemie-International
Edition, 2005, 44(46) : 7520-7540.

[ 3] Hansen J, Sato M, Ruedy R, et al. Global warming in the
twenty-first century; an alternative scenario[ J]. Proceedings of
the National Academy of Sciences of the United States of
America, 2000, 97(18) : 9875-9880.

[4] ChenS]J, Liao S H, Jian W J, et al. Particle size distribution of
aerosol carbons in ambient air[ J]. Environment International ,
1997, 23(4) : 475-488.

[ 5] Seinfeld J H, Pandis S N. Atmospheric chemistry and physics:
from air pollution to climate change[ M]. New York: John Wiley
& Sons, 1998.

[6] CaoJ J, Lee S C, Watson J G, et al. Spatial and seasonal

distributions of carbonaceous aerosols over China[ J]. Journal of

Geophysical Research, 2007, 112 ( D22 ). doi: 10.1029/
2006JD008205.
[ 7] JHEFER, sieft, S RIHSERZEIM]. bR S5

AL, 2006.

[ 8] Hamilton R S, Mansfield T A. Airborne particulate elemental
carbon ; its sources, transport and contribution to dark smoke and
soiling[ J]. Atmospheric Environment. Part A. General Topics,
1991, 25(3-4) . 715-723.

[9] HeKB, YangFM, MaY L, et al. The characteristics of PM, 5

[12]

[13]

[14]

[15]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

in Beijing, China[]J].
(29) : 4959-4970.
Chan CY, Xu X D, Li Y S, et al. Characteristics of vertical

Atmospheric Environment, 2001, 35

profiles and sources of PM, 5, PM,, and carbonaceous species in
Beijing[ J]. Atmospheric Environment, 2005, 39 (28) . 5113-
5124.

Duan F K, He K B, Ma Y L, et al. Characteristics of
carbonaceous aerosols in Beijing, China [ J]. Chemosphere,
2005, 60(3) : 355-364.

Dan M, Zhuang G S, Li X X, et al. The characteristics of
carbonaceous species and their sources in PM, 5 in Beijing[ J].
Atmospheric Environment, 2004, 38(21) . 3443-3452.

Yu J H, Chen T, Benjamin G, et al. Characteristics of
carbonaceous particles in Beijing during winter and summer 2003
[J]. Advances in Atmospheric Sciences, 2006, 23 (3) . 468-
473.

Li W F, Bai ZP, Liu A X, et al. Characteristics of major PM,
components during winter in Tianjin, China[J]. Aerosol Air
Quality Research, 2009, 9(1): 105-119.

Yang F, He K, Ye B, et al. One-year record of organic and
elemental carbon in fine particles in downtown Beijing and
Shanghai[ J]. Atmospheric Chemistry and Physics Discussions,
2005, 5(1): 217-241.

Ye BM, Ji XL, Yang H Z, et al. Concentration and chemical
composition of PM, 5 in Shanghai for a 1-year period [ J].
Atmospheric Environment, 2003, 37(4) : 499-510.

Feng Y L, Chen Y J, Guo H, et al. Characteristics of organic
and elemental carbon in PM, 5 samples in Shanghai, China[ J].
Atmospheric Research, 2009, 92(4) ; 434-442.

ETHE, AifAE, XD, A BT OAUBURLY A ALK
(0C) HItHM (EC) kiR i [J]. 3R, 2010, 31
(9): 1993-2001.

AT, ZEIOON, WA, AE M T E = NS PM, s AL
k. JCEBRAYRARAE[T]. AR 244, 2005, 25(9) .
1242-1249.

Cao J J, Lee S C, Ho K F, et al. Spatial and seasonal variations
of atmospheric organic carbon and elemental carbon in Pearl River
Delta Region, China[J]. Atmospheric Environment, 2004, 38
(27) : 4447-4456.

Ho K F, Cao J J, Harrison R M, et al. Indoor/outdoor
relationships of organic carbon (OC) and elemental carbon (EC)
in PM, 5 in roadside environment of Hong Kong[ J]. Atmospheric
Environment, 2004, 38(37) . 6327-6335.

YulJ Z, Tung ] W T, Wu A W M, et al. Abundance and
seasonal characteristics of elemental and organic carbon in Hong
Kong PM,; [ J]. Atmospheric Environment, 2004, 38 (10):
1511-1521.

Cao J J, Lee SC, Ho K F, et al. Characteristics of carbonaceous
aerosol in Pearl River Delta Region, China during 2001 winter
period[ J]. Atmospheric Environment, 2003, 37 (11) . 1451-
1460.

Duan J C, Tan J H, Cheng D X, et al. Sources and



4158

woooH

2% 34 %

[26]

[27]

[29]

[30]

[31]

[32]

characteristics of carbonaceous aerosol in two largest cities in
Pearl River Delta Region, China[ J]. Atmospheric Environment,
2007, 41(14) . 2895-2903.

VR, Skt RZEMR, 5. 2009 4F-75 2 AR XIS I
VYRR R IERIER [ T]. BRERLE2A4R , 2011, 31(12) .
2756-2761.

M, AR, BE, & EIRITHE TR PM, ALK,
TUFR B BE KT K5 YRR S AT [ 1] i EBREE W, 2007,
23(3): 69-73.

WG R, 254, 4. 2003 AR ZEPGE RSP AL
TR AT ey BAL RRAE R FORERAT (1], HARFLA R,
2005, 15(12) ; 1460-1466.

Cao J J, Wu F, Chow J C, et al. Characterization and source
apportionment of atmospheric organic and elemental carbon during
fall and winter of 2003 in Xi’an, China [ ]J].

Chemistry and Physics, 2005, 5(11) : 3127-3137.
Shen Z X, Cao J J, Tong Z, et al. Chemical characteristics of
Aerosol and Air

Atmospheric

submicron particles in winter in Xi’an [ J].
Quality Research, 2009, 9(1) . 80-93.

Chow J C, Watson J G, Pritchett L. C, et al. The DRI thermal/
optical reflectance carbon analysis system: description,
evaluation and applications in U. S. air quality studies [ J].

Atmospheric Environment, 1993, 27(8) . 1185-1201.
Russell L. M. Aerosol

organic-mass-to-organic-carbon  ratio
measurements| J]. Environmental Science & Technology, 2003,

37(13): 2982-2987.

Turpin B J, Lim H J. Species contributions to PM, 5 mass

[34]

[35]

[37]

[38]

concentrations; Revisiting common assumptions for estimating
organic mass [ J]. Aerosol Science and Technology, 2001, 35
(1): 602-610.

Chen X, Yu J Z. Measurement of organic mass to organic carbon
ratio in ambient aerosol samples using a gravimetric technique in
combination ~with chemical analysis [ J ].  Atmospheric
Environment, 2007, 41(39) . 8857-8864.

Watson J] G, Chow J C, Lowenthal H, et al. Differences in the
carbon composition of source profiles for diesel- and gasoline-
powered vehicles [ J ]. Atmospheric Environment, 1994, 28
(15) : 2493-2505.

Turpin B J, Huntzicker J J. Secondary formation of organic
aerosol in the Los Angeles Basin: a descriptive analysis of organic
concentrations [ J ].  Atmospheric

Environment, 1991, 25(2) : 207-215.
Appel B R, Colodny P, Wesolowski

and elemental carbon

I

in  Southern California

Analysis  of

carbonaceous materials atmospheric
aerosols[ J ]. Environmental Science & Technology, 1976, 10
(4):359-363.

Cachier H, Liousse C, Pertuisot M H, et al. African fire
particulate emissions and atmospheric influence[ A]. In; Levine
J'S (Ed. ). Biomass Burning and Global Change[ C]. Chapter
41. Cambridge: MIT Press, 1996. 428-440.

Watson J] G, Chow J C, Houck J E. PM, 5 chemical source
profiles for vehicle exhaust, vegetative burning, geological
material, and coal burning in Northwestern Colorado during 1995

[J]. Chemosphere, 2001, 43(8) ; 1141-1151.



HUANJING KEXUE Vol.34  No. 11

Environmental Science ( monthly) Nov. 15, 2013

CONTENTS

Aerosol Optical Properties During Different Air-Pollution Episodes over Beijing «v+esetseesressesssensisnsniinnininiinnnnennen SHI Chan-zhen, YU Xing-na, ZHOU Bin, et al. (4139)
Characteristics and Source Analysis of Atmospheric Aerosol Tons over the Bohai Sea and the North Yellow Sea in Autumn +++sesesveeeeeeees ZHANG Yan, ZHANG Hong-hai, YANG Gui-peng ( 4146 )
Spatial Distribution Characteristics of Carbonaceous Aerosol During Summer in Beibu Gulf Zone, China «+-eereeeseesreresesemenensineienen YANG Yi-hong, TAO Jun, GAO Jian, et al. (4152)
Study on the in-situ Measurement of Greenhouse Gas by an Improved FTIR -+ XIA Ling-jun, LIU Li-xin, ZHOU Ling-xi, et al. (4159)
Distribution of CH, in the Suburb of Changsha City, China LIU Lu-ning, WANG Ying-hong, XU Xiao-juan, et al. (4165)
Chemical Composition of n-Alkanes in Wheat Straw and Smoke LIU Gang, LI Jiu-hai, XU Hui,et al. (4171)
Degradation of the Absorbed Methyl Mercaptan by Persulfate in Alkaline Solution +:«+sesseseesesreserenesimenienninininiiiieen YANG Shi-ying, WANG Lei-lei, FENG Lin-yu, et al. (4178)
Emissions of Greenhouse Gas and Ammonia from the Full Process of Sewage Sludge Composting and Land Application of Compost +*+ ZHONG Jia, WEI Yuan-song, ZHAO Zhen-feng, et al. (4186)
Distribution and Physicochemical Properties of Aquatic Colloids in the Yangtze Estuarine and Coastal Ecosystem ««+seoserseeeesenenenenenencnneenns GU Li-jun, YANG Yi, LIU Min, et al. (4195)
Spatial Distribution and Ecological Risk Assessment of Heavy Metals in the Estuaries Surface Sediments from the Haihe River Basin «+«+«sseseersessesesesienenniniensnninini
............................................................................................................................................................ LU Shu-cong, ZHANG Hong, SHAN Bao-qing, et al. (4204)
Distribution of Perfluorooctanesulfonate and Perfluorooctanoate in Water and the Sediment in Fenhe River, Shanxi Provice -+ Higashiguchi Tomohiro, SHI Jiang-hong, ZHANG Hui, et al. (4211)
Analysis on Nitrogen and Phosphorus Loading of Non-point Sources in Shigiao River Watershed Based on L-THIA Model - LI Kai, ZENG Fan-tang, FANG Huai-yang, et al. (4218)
Pollutant Source Apportionment of Combined Sewer Overflows Using Chemical Mass Balance Method «eoeeveeereseereressisnmsinssinisnens DAI Mei-hong, LI Tian, ZHANG Wei (4226 )
Simulated Study of Algal Fatty Acid Degradation in Hypoxia Seawater-Sediment Interface Along China Coastal Area »«+«+sesseseereenee SUI Wei-wei, DING Hai-hing, YANG Gui-peng, et al. (4231)
Influence of Two Different Species of Aquatic Plant Communities on the Concentration of Various Nitrogen Forms in Sediment of Lake Taihu «++s+esseseereereenesesienenieiniininsininsnne
............................................................................................................................................................ MA Jiu-yuan, WANG Guo-xiang, LI Zhen-guo, et al. (4240)
Study on Removal Rule of Endosulfan in Surface Flow Constructed Wetland —+««-xeveseseesrersesssnenenmnininiinitnsn e QIN Jing, GAO Fu-wei, XIE Hui-jun (4251)
Accumulation and Transformation of Different Arsenic Species in Nonaxenic Dunaliella saling — +++++++++seeresesesesensienienicneninenne WANG Ya, ZHANG Chun-hua, WANG Shu, et al. (4257)
Evaluation of in situ Capping with Lanthanum-Modified Zeolite to Control Phosphate and Ammonium Release from Sediments in Heavily Polluted River *++
................................................................................................................................................................................. 11 Jia, LIN Jian-wei, ZHAN Yan-hui (4266)
Effects of Invertebrate Bioturhation on Vertical Hydraulic Conductivity of Streambed for a River —«+:tsssseesessersesesmsenenninnienien REN Chao-liang, SONG Jin-xi, YANG Xiao-gang, et al. (4275)
Formation of Disinfection By-products by Microcystis aeruginosa Intracellular Organic Matter; Comparison Between Chlorination and Bromination = ««+sessessereeeseserensenineneninninennn
............................................................................................................................................................... TIAN Chuan, GUO Ting-ting, LIU Rui-ping, et al. (4282)
Effect of Natural Organic Matter on Coagulation Efficiency and Characterization of the Flocs Formed «+«+eseereereesesercreneinicniensinicnen XU Lei, YU Wen-zheng, LIANG Liang, et al. (4290)
DOM Membrane Fouling and Effects on Rejection Behaviors of NE Membranes FENG Gui-zhen, DONG Bing-zhi (4295)
Removal of Hg in Wastewater by Zero-Valent Tron ZHOU Xin, ZHANG Jin-zhong, QIU Xin-kai, et al. (4304 )
Catalytic Dechlorination of 2,4-D in Aqueous Solution by Fe;0,-Stabilized Nanoscale Pd/Fe ZHOU Hong-yi, LIANG Si, ZENG Si-si, et al. (4311)
Comparative Study on Adsorption Behaviors of Natural Organic Matter by Powered Activated Carbons with Different Particle Sizes ++++++++++ LI Zheng-jian, SHI Bao-you, WANG Dong-sheng (4319 )
Removal of Nitrate from Aqueous Solution Using Cetylpyridinium Chloride ( CPC)-Modified Activated Carbon as the Adsorbent *++++ ZHENG Wen-jing, LIN Jian-wei, ZHAN Yan-hui, et al. (4325)
Adsorption Properties of Modified Graphene for Methylene Blue Removal from Wastewater —«+eereeseeesererenemnenenenniinenenineene WU Yan, LUO Han-jin, WANG Hou, et al. (4333)
Application of Classical Isothermal Adsorption Models in Heavy Metal Tons/Diatomite System and Related Problems —««+s+sseessessereeneeeeenee ZHU Jian, WU Qing-ding, WANG Ping, et al. (4341)
Effects of Nitrate on Anoxic/Anaerobic Oxidation of Methane in the Aged Refuse +x«+sesseeesessesensenssemenminsnininiisiis e LIU Yan-yan, LONG Yan, YIN Hua, et al. (4349)
Study on the Biotransformation of Sulfate and Ammonia in Anaerobic Conditions «++«+:«=sessesseresresensssstneinensiits ZHANG Li, HUANG Yong, YUAN Yi,et al. (4356)
Characteristics of Sulfate Reduction-Ammonia Oxidation Reaction +* YUAN Yi,HUANG Yong, LI Xiang, et al. (4362)
Analysis of Hydrogen-production Performance in a UASB System at Low pH +eeereereerseresienenennininiin ZHAO Jian-hui, ZHANG Bai-hui, LI Ning, et al. (4370)
Preparation of Red Mud Loaded Co Catalysts; Optimization Using Response Surface Methodology (RSM) and Activity Evaluation ~ «++e+eeeseeeeeeee LI Hua-nan, XU Bing-bing, QI Fei, et al. (4376)
Toxic Effects of High Concentrations of Ammonia on Euglena gracilis «+«+«++++=ssssssssessenssssssensinninninsiniss e LIU Yan, SHI Xiao-rong, CUI Yi-bin, et al. (4386)
Influence of Image Process on Fractal Morphology Characterization of NAPLs Vertical Fingering Flow «+e-ereereresreenneensesnnecnnnenes LI Hui-ying, DU Xiao-ming, YANG Bin, et al. (4392)
Changing Characteristics of Organic Matter and pH of Cultivated Soils in Zhejiang Province over the Last 50 Years «+eeereseereseseerssennssicnnenes ZHANG Ming-kui, CHANG Yue-chang (4399 )
Study on Selenium Contents of Typical Selenium-rich Soil in the Middle Area of Zhejiang and Iis Influencing Factors —«+s+=esseeeeesereeeeees HUANG Chun-lei, SONG Ming-yi, WEI Ying-chun (4405 )
Spatial Distribution Characteristics of Fe and Mn Contents in the New-born Coastal Marshes in the Yellow River Estuary +* SUN Wen-guang, GAN Zhuo-ting, SUN Zhi-gao, et al. (4411)
Level, Composition and Sources of Medium-Chain Chlorinated Paraffins in Soils from Chongming Island «+:+-eeeseeesereeseeesesennes SUN Yang-zhao, WANG Xue-tong, ZHANG Yuan, et al. (4420)
Distribution Characteristics of Organochlorine Pesticides in Soil from Daiyun Mountain Range in Fujian, China ~«eveeeeereeseesesencnenninnne QU Cheng-kai, QI Shi-hua, ZHANG Li, et al. (4427)
Levels of PCDD/Fs and Dioxin-Like PCBs in Soils Near E-Waste Dismantling Sites — +xereeeveeeeresessismsniniinnnne SHAO Ke, YIN Wen-hua, ZHU Guo-hua, et al. (4434)
Chemical Form Changes of Exogenous Water Solution Fluoride and Bioavailability in Tea Garden Soil = ++++eeseseesressesssesenenenisiinennens CAI Hui-mei,PENG Chuan-yi, CHEN Jing, et al. (4440)
Effects of Arbuscular Mycorrhizal Fungi on the Vegetation Restoration of Different Types of Coal Mine Spoil Banks =~ «+-veeseereesneveeeenneees ZHAO Ren-xin, GUO Wei, FU Rui-ying, et al. (4447)
Effects of the Arbuscular Mycorrhizal Fungi on Environmental Phytoremediation in Coal Mine Areas «+«+«+ssssessessersssessenssnsesnsnnninnens LI Shao-peng, BI Yin-li, KONG Wei-ping, et al. (4455)
Preliminary Analysis of Manganese Uptake Mechanism in the Hyperaccumulator Phytolacca americana L. XU Xiang-hua, LI Ren-ying, LIU Cui-ying, et al. (4460)
Research on the Bioaccesibility of HeS by Shewanella oneidensis MR-1 CHEN Yan, WANG Hui,SI You-bin ( 4466 )
Study on IEUBK Model Localization Based on Behavior Parameters of Children from Southwestern China «+:«+s=ssereeseeserserensenenienenennincnenieeenes JIANG Bao, CUI Xiao-yong (4473)
Sorption and Desorption Characteristics of Different Structures of Organic Phosphorus onto Aluminum (Oxyhydr) Oxides ~ +«+seeseeserereeseees LIU Fei, ZHANG Yan-yi, YAN Yu-peng, et al. (4482)
Study on the Occurrence of Ferrum in Coal by Ultrasound-assisted Sequential Chemical Extraction — «+osesveeesessesnesnssseneinssnennes XIONG Jin-yu, LI Han-xu, DONG Zhong-bing, et al. (4490)
A Review of Uptake, Translocation and Phytotoxicity of Engineered Nanoparticles in Plants +«++etsveereeseerseresiemieniennininininn e YANG Xin-ping, ZHAO Fang-Jie (4495)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
=8 N 7. AN RS — =z,
AoKE XEER BlE BET & B RS ke
— = S - > =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
WSt N> N 3 =
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
20134E11 A15H 34% #H11# Vol.34 No.11 Nov.15, 2013
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
e 21 Tl 2 T A [0 Co-Sponsored by Beijing Municipal Research Institute of Environmental
Je s T B BT O A Bl 2 WF 5 B v beijing P
WOk o 2% IR OB 2% R Protection
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:o(:-m o b ?:YE[?(];II(J 'le-}]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
LT .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
4§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail : hjlx @ ‘rcees. ac.en
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
115 :010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	1.pdf
	fm.pdf
	中ml.pdf

	20131103.pdf
	3.pdf
	英ml.pdf
	fd.pdf




