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Smog Chamber Simulation of Ozone Formation from Atmospheric

Photooxidation of Propane

HUANG Li-hua'*, MO Chuang-rong', XU Yong-fu®, JIA Long’

(1. School of the Environment, Guangxi University, Nanning 530004, China; 2. State Key Laboratory of Atmospheric Boundary Layer
Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Atmospheric photochemical reactions of propane and NO, were simulated with a self-made smog chamber. The effects of
relative humidity (RH) and [ C,H, ],/[ NO_ ], ratio on ozone formation were studied. The results showed that both the maximum ozone

concentration and the maximum value of incremental reactivity (IR, ) of propane decreased linearly with increasing RH. Under lower

max

varied from

max

RH conditions, the occurrence time of peak ozone concentration was about 22 h after the beginning of reaction, and IR
0.023 1 to 0.039 1, while under higher RH conditions the occurrence time of peak ozone concentration was 16 h, and IR ranged
from 0. 017 2 to 0. 032 0. During the 20 h of reaction, within the first 12 h RH did not significantly affect the yield of acetone, whereas
after 12 h the lower RH condition could lead to relatively greater amount of acetone. During the first 4-20 h of experiments, acetone
concentrations ranged from 153 x 10 ™ to 364 x 10™° at 17% RH and from 167 x 10" to 302 x 10 ™* at 62% RH, respectively.
Maximum ozone concentrations decreased with increasing [ C,H, ],/[ NO, ], ratio and a better negative linear relationship between them
was obtained under the lower RH conditions. The smog chamber data and the results from simulation of the C;Hg-NO, reactions using
the sub-mechanism of MCM were compared, and a significant deviation was found between these two results.
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Initial conditions for the experiments of C;Hg-NO, reactions

LY G AR / % C3Hg/NO, /K CyHg x107° NO, x10~° NO x 10 ~°
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10 62 270 300. 6 20. 08 71. 4 3.1
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Fig. 1 Comparison between experimental and simulated results

for C;Hg-NO, irradiation from Exp. 1
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Fig. 2 Comparison between experimental and simulated results

for C3Hg-NO, irradiation from Exp. 2

SRS IR 2 A R, E Joshi 250 (52
K JE5E R 0.18 min ™', N BERI W LR W E 4.0 x
107 ,NO #JHAHE 180 x 10, NO, ¥ 4A e & 20 x
1077, S0 HF 75 8 h RLAGKHIE(E 154 x 1077, A&
WFFE M LS50 00 16 45 AR AT T MCM B340, 45 5]
BRI H PRI ) 24 15 h, BRARIE(E N 216 x 10 ~°.
R AR, TOiE e R SR W (A 2 3 A 5L S0 (5 BT 75 i
], A AT T S 6 45 5 5 MCML B3 455 S Y A 22 0 K
Joshi 25 A Ry S 6 o 0 254 32 2175 Y Wi
FEV /31 1K B SR A T 7 B TR] , I8 H 75 YL d sk g
X HAH S A S g B SR AR, — R I 2
WG - OHYE [ 22 G Ak 2 176 1k B ik, i okl 6 40110 A=
BRI R I B AR BRI T s s [a] 5 55 — v i
N,O;5 + H,0 —2HNO, W {#15 NO, /b, # il &
S, AL R (R IR/, Joshi 26 R T U8
5 Y AR I TR 15 S I A 8 I 5 45 B N
JP= R R AR AT T SE g 45 3, AR B3k
WAL BT 5 B 1) b MCM BEAML25 R BT K H S AU
b MCM #5401 25 SR 00 . AR S 56w %) 2 17 4 1R
FAAK, H AR S5 5 AR 28 S kst a) 4 | PRI 2
IO #5 P RR 5 e R 2L | s A0 S 56 T B D e v 38 A
1o, LA ) T I I A 75 Y RN, S T ER AR
X% - OH 0 1% 0 B0 B 2 40l (H2 5
H AT R 1k, 2R WA HH 25 46 52 56 55 1iE MCM R 6 £ #L
il 4, 3 G AR SIS Y MCM AR 25 S 5 S 8
SEIL 2 AR UYL MCM P BE T HILHI 4 75 58 3.

P CyHg-NO, J6fb 2% v A il 75 — E 2
TR, R T LA R ARG R 5 PR A B Y

AL FESEES 9 ~ 10 Hrl i T s I A P I ) ¥
SEEG 9 ~ 10 H PR A AR B B0 UL IR 3, 2853 B 1 2
PRI B fe KA 22 0 8% , I 3 s 1 T PR ) ) 0
BRZEVL . B 3 & BRPSER A A2 BURRAE S DG 12,
FE AT E] 240 min B, PR R BE TG T, 2 )5
PRI (9 A4 g 184 8 ok 12 . 7E SR AT 720 min P
i PP R B 459 X6 TR B 14 A= e 2 T S R 1T 720
min S AP AF GV JEE BSF ) AT A g B K, L I
Ti) 48 10 K 22 3 8K, 7E 1 200 min i 75 AH X 18 B ()
PRV A o 2 AR A X I B2 71 83% . DA MC M AR 411 &5
TR, IR ) A B 35 5 5 36 45 SR AR AL, 76 AH T
Y B AV P ) A i B K, (EL A s g s 3 P T
PLE G K T G0 . A SN 00 55 AR YA i TS
P e R R MCM 4D, {HL Bl 25 s g (47, 0
5561 PN A TR e 3 DU B J R MCML BB L. )
HEATHNL 200 min B, 7 ORI B8 B S5 55 i 0 79
fifi A P 24 MCM AR5 SR 0 1. 6 %, 76 = A A
P IS, S T 0 TN A R 24 SR MM AR 4L &5
() 1.5 £, SGAbA OB T Uh V3 e 6 Ak A 1 9
BE 2 52 AT, SO A R Y FR R B AE
DAL I P T 1 A4 B 3 5 B S P 18 B AR AE . 53 1,
F T P TR 9 S I 3 MR AT, e — 2D A i A
HbE A Z M R,

400 T
350 - # ¢
0| ‘
250 - % *

. -
X 200 k é - -
B gx’
£ 150 b ) O RHI17% (FIRE-S: 541
ol ® RH62% (FiE-9:0(H)
~ — RHI7% (PR-BUIEL)
sol —— RH62% (P -

0

1 1 1 1 1 L L
0 200 400 600 800 1000 1200 1400
#min

B3 C Hy-NO, kUZEREREREN
FE MCM BHE R

Fig. 3 Experimental and simulated acetone concentration-time

profiles for the C;Hg-NO, run

-OH 5 P9 Bt S I A2 8 A~ N BE-NO, Dl Ak 2 I
(I 4R A0 B, 76 AR X R 5 MK A, R L R PN Y
ko, mono A, - OHIRFE LU i A XRS5y, 5 5
S et B 22 | ST A 1 22 T AT T
2.2.2  C,Hy-NO, Jefb2a vk & - OH

TERKE-NO, VR R A, - OHJ& — i B B0 7%
P51, S 500 I Bl A5 B ARk AR B LR



8 9 PR . T L A SR S A I P O A 55 A A 2555

K BE e Y 2R e, AR R T BE B9 R
A[ CHg J FIAHE S - OH S Iy o 5 5 55, A5 330 1T = g
AN - OHRY U B, an=X (1) P
%:k x [CyHg],... x[-OH]
At C3Hg--OH 37++8 J mean mean
(1)

P ACH, =[G Hg ], - [CiH, ], 5 Ar NV HFEERY)
A 1] ke -.on =1.09 x 107 e¢m’ + (molecules +s) ™'
(URBEA 298 K) 5 [CyH ], F5 R ATE C,H, 1
W [-OH],,, T8 VTS - OHRY-F- Bk .

T MCM B804 P o v 3 5 S5 3000 416 g 25 4
K, R T IHE B Y BE XS P e vk BE 464 7
THA. R 1 ek ARG s an A 4 Fros , H
SRR SR AT 25 SR A NS A5 R e R
R* =0.884. N 4 o] LU, B4 450 e MCM #5
P2 SR T 2 S, R ot P o v R A Ak BT 4k
FERIHA M Zeit 5. RS (1) 7T DG 3R 52 50 v
-OHYF- 2736 B, 781 200 min JZ 17 i [] 4, 5256 1
HARXT 2 B A 16% B -OH 34 4 B M 3.7 x 10°
molecules-cm ~*, SEHG 2 FPAHRTE BE 59% B - OH -1
W 1.2 x 10° molecules-cm . 1% 2 BH , -OH 1
P TORE X Y B R L v AR O BE B . PR T R
AR - OH 32 22 ok F BN 4% BE 9 HONO DL fif AR
IS heyo, nono 55 R XV B R B R M A G
PEP DR AR AR A A B s - OH o 58 8 vy | AT el
(RN S ER R EPORT AN i

¥=0.920exp(-x/398) + 17.1
R*=0.884

0 PakEdRE
i ey

t:] 3(‘)0 6{‘]0 960 1 2‘00 1 5‘0[] 1 800
t/min
HIXREEE 16% , WL 299. 5 K
4 C;Hg-NO, HUZERTYE 1 PRIIRE
TUBERSHELER
Fig. 4 Plot of propane concentrations against time from experimental

and exponential fitting results of C3Hg-NO, irradiation from Exp. 1

K RRE 7 A5 2] 5250 9 FISEE 10 H - OHAF
Yk 435" 4. 0 x 10° molecules-em ~* 1 2. 4 x 10°

molecules - cm . [7] A AR FJ8 P o ok 2 28 Ak (R HUL & il 2
THARCH DA 7 7= 238 PR 7= 2R = D 1 A i
SN BE AR . ZERUM 200 min B, ZEAH NG K
17% B}, FBRBER R 43, B 1) TR e v B R 606
x 1077, A= BN B R R B2 R 364 x 10 =, B Al 1155
TN =3 R 60% ; AHX IR N 62% B, 5
PR MR BE A 372 x 1077, A= 1 19 i ¥k B2 A 302 x
1077 M o] TS A5 PR 7= 5 R 81% . MBS ok
PE AR R BRG0P R AZAH 22K (HH T
PRI P 3000 e A AE B R 25, TR G e T 5 PR T 7 7 3
Bt ot B R 158 2. TR ARG 8 B BF 5 7 8% PN Y
- OH - Yo BT 15, B oy 4 79 o 1) i LA B A AR
T Py et BT v A ) SR AP et B A 5 T S

ghie—3%.
2.2.3 [CHy],/[NO, 1, HCAE LA B AH XT3 B2 X

C, Hy-NO, Jefb2E 5 5 i

W THE] CHg 1,/ [ NO, 1y HOAR LA B2 AR X 10
XF CyHg-NO, Ak 2% 2R A Z2 19 52 W), 8 3R AH X
VR BN B iR W A B RS gR 1,35
7 AT, 7E 5 A X R B B SRR 2. 4. 6
8 HEAT X Eb. 33 46 S 6 v T e ) B ik U LR
16.84 x10° ~18.62 x 10 ~°.

BRI R C,H, ],/ [ NO, |, LR F72 4k fn %]
5 B, M B AR A G BE A5 0 T 1 Hh R R R (E
PUA R B, SE 4R A X B I e R S R
AL R A BTk, NI 5 AT LI MY 7E R R A
I, R4 5[ CH, ],/ NO, ], Mol 5 B0AR i
AR SENE (R® = 1.00) , T A6 A X I8 88 4 g i, 48
PECRFZE (R =0.876) . AH I M5 22 9 v R i X
S TE AR B B, TN E-NO, S R A4 28 X6F A X 0
JEE L B P ot 91 2 G R ) 72 A 2 i AR,

700 O y1=-0.754x, + 810
e R*=1.00
650 - T Pr=3.99E-5
- 600 | O, O fiik
L g ® i
X 5501 @ ™
=
#¥ 500
.+O<. “"‘O
450
b3
400 2= -0.560x + 596
R2*=0.876
350 |
P2=0.0640 HAEI00 K
300 1 1 1 1 1 1 L
100 150 200 250 300 350 400 450 500
[CsHs]o/[NOJo

B 5 [C;Hg],/[NO,], tb{E3T R RIEEKI RN
Fig. 5 Effects of the [ C;Hg ],/[ NO, ],ratio on

maximum ozone concentrations



2556 2D 5%

B 2 33 %

T VRN N ) R TR TR T
R iE PE IR (incremental reactivity ) , IR 1] 3 (2)
.

d(0
| < %0

-NO)," - d(0; - NO);™

VocT, (2)
X ,d(0; - NO) ™ RIRIMAKEE VOC J5 Btk
R NARRAE ¢ BP9 d(05-NO) {E ,d (0, = NO) /™
FORF A TAEANIN ZI1Y d(0,-NO) fE, [ VOC ], &
NIMAK) VOC BRI M B ARS8 IR, R EAR
WFSE 2B G TR Fe Rl IR, FF A2 5 R i ek
a1 ) B 3% P ( maximum  incremental reactivity,
MIR). [ C;Hg]o/[NO, ], FLAEXS IR S R AE R A UL &
6. IR, 5[ C,H,],/[NO, ], FLIE MLkt 6 R AERAH
X B b v R X B B A, DRI Sk ARG X 8 R B
[CiHy1,/[NO, 1, WS RAA R KEMLIECRTE
W 52 AR KMEAM]CH,],/[NO, ], LIEHAYE R
HM,IR,, 5[ CH, 1,/[NO, 1, HAB W 7E7E LR 17
FHOCHE | FHLAE LUAEARIE AR 0 AR X B L s A
XHBEERY IR, E KK 35% .

0.040 o)
S o y1=-4.88E-5x, + 0,045 6
R>=0.975

0036 T Pi=0.0126

T O kg
0032 @ o™ . e i

é’ 0.028 -
0.024 .
O
| 32=-3.81E-5x2+0.0345
0.020 R22=0.884
P2=0.0597 ®
0.016 . ) . ) . ) .
150 200 250 300 350 400 450 500

[C3HsJo/[NOxJo

B6 [CyHgl,/[NO,], LLEXS IR, HIENE
Fig. 6 Effects of the [ C;Hg ],/[ NO, ], ratio on IR,

£ Carter 251 ST v TR B 9 B VR 24 21 x
10 ° 128 x 10 7° ,NO, HIIRHEEZ) 500 x 10 ™7, #5 5t
S EA O IECBEME PR H 2 H
FFTNBE 6 h 1Y IR {H ~0. 015 4710. 017 1, AR52865 4 6
h /) TR {528 fL 75 BBl oM0. 0122 ~0. 0204, & 45 3
FAZEA K, BT LER] 05 55 PF A O FTREXS T 46 6 h
(1) IR (B ARIR . THGE 6 h S2560 h B &R ik
SN, NRE-NO, GRS AT #4252, PRI IR 1%
AE A& KA BANRK (2) & RlF
d( 0, - NO) " FRFSMIE M, XA E—
BN, A VOC 1 d( 0, - NO) ' — Bk, 25
Wi IR, I FE K d(0, - NO) ' FEAIR AL

JRE B 5, PR R e B — BEIRFTE] 5 NO {EURH X R 4R
WD NI TR, 7T 7R B AE A l E , AS T 5
A S e rp SRR IR B, SOk TN ke
55 NO, SEA RO SR AEB I [] Y A9 3.

3 it

(1) REX 0 B2 X R 25 A LAY CH-NO, Dtk
SRV R, AR H B SNBSS AR
FEM 15% 2o A7 36 TN 2 63% 247, R 4 e R AR 2>
20% ~33% IR, /> 18% ~32% . 1EARARXS I &
i, B S B KAE H B[R] 24 22 b, T 76 v 4R 6
i, R RAE B [R] 2 16 h. A BF5EH C H,-
NO, SYefb2E R R Z4bF NO, 5 Hil IX, 540k B A
FAEXT NO, W74 B b5 S0k, (L2 TR o W 5 15
AT REMR R RERERED K& IR, Y
[CyHy]o/[NO, ], bbfl S22t A DG, HZEARXT
T AR R e R

(2) TEA S 25 R, 76 SO HT 12 h AH X 8 B2
XoF PRI R %) 7 e 5 e AN K B o B ] 4 % A 0 B I
I PR A 7, T e R XY R, PR e A
. RSHEATE] 20 h I, AR BE 17% T 62% I,
PRI F4 R BE 43 1R 364 x 10 21 302 x 10 ™%, P2 3843
A 60% 1 81% . MCM 5548 () P il A= 1l e #5512
625 L 5L P A [] #a 34, {5 MCM. AR 3L ) A ) 7= 2 DU
WA TS0 25 3L A6 SO N AT 5] 20 h B B
PR 7 B 2 R SE SR 2 SR 66 %

(3) FIH MCM (4N % F- Ll 45 2] (10 A5 HL 25
LIRS FA LI EE AT % e, K BRSL 56 45 R 5 4
S5 LRI — SO A, B A0 AR G 4 0 AT B R B
SRV S 3] 3k B A (L ] (L TG AR R BE v 11K
SIS A SR AR (L L R TR TR 7= i #4 oe F ARE B
SIEG WA ) SR R B KA BT 7 ) () LA RS SR R G
UL MCM P 6+ BILIAT) 75 56 36, He v i) B 28 )
MR RO T EAETT.

B 3L ik

[ 1] Saunders S M, Jenkin M E, Derwent R G, et al. Protocol for the
development of the Master Chemical Mechanism, MCM v3 ( Part
A): tropospheric degradation of non-aromatic volatile organic
compounds[ J]. Atmospheric Chemistry and Physics, 2003, 3
(1) 161-180.

[ 2] Hynes R G, Angove D E, Saunders S M, et al. Evaluation of
two MCM v3. 1 alkene mechanisms using indoor environmental
chamber data[ J]. Atmospheric Environment, 2005, 39 (38):

7251-7262.
[ 3] PinhoP G, Pio C A, Carter W P L, et al. Evaluation of alkene



8 1

PR

KA B S M SR SR I P B 25 A A AL

2557

[6]

[10]

[11]

[12]

[14]

[15]

[16]

degradation in the detailed tropospheric chemistry mechanism,
MCM v3, using environmental chamber data [ J]. Journal of
Atmospheric Chemistry, 2006, 55(1) : 55-79.

Pinho P G, Pio C A, Carter W P L, et al. Evaluation of a-and
B-pinene degradation in the detailed tropospheric chemistry
mechanism, MCM v3. 1, using environmental chamber data[ J].
Journal of Atmospheric Chemistry, 2007, 57(2) : 171-202.
Chiang H L, Tsai ] H, Chen S Y, et al. VOC concentration
profiles in an ozone non-attainment area: A case study in an
urban and industrial complex metroplex in southern Taiwan[ J].
Atmospheric Environment, 2007, 41(9) . 1848-1860.

Na K, Kim Y P. Seasonal characteristics of ambient volatile
organic Korea [ ] ].
Environment, 2001, 35(15) : 2603-2614.
Wang J L, Wang C H, Lai C H, et al. Characterization of ozone

compounds in  Seoul, Atmospheric

precursors in the Pearl River Delta by time series observation of
non-methane hydrocarbons [ J ]. Atmospheric Environment,
2008, 42(25) : 6233-6246.

Clarke J S, Kroll J] H, Donahue N M, et al. Testing frontier
orbital control; kinetics of OH with ethane,
cyclopropane from 180 to 360K [ J].
Chemistry A, 1998, 102(48) . 9847-9857.

Carl S A, Crowley J N. 298 K rate coefficients for the reaction of
OH with i-C;H,I, n-C;H,I and CyHg [J].
Chemistry and Physics, 2001, 1(1) . 1-7.
Kozlov S N, Orkin V L, Huie R E, et al. OH reactivity and UV

propane, and

The Journal of Physical

Atmospheric

spectra of propane, n-propyl bromide, and isopropyl bromide
[J]. Journal of Physical Chemistry A, 2003, 107 (9) . 1333-
1338.

Joshi S B, Donge M C, Bufalini J J. Reactivities of selected
organic compounds and contamination effects[ J]. Atmospheric
Environment, 1982, 16(6) : 1301-1310.
Carter W P L, John A P, Luo D M, et al. Environmental
chamber study of maximum incremental reactivities of volatile
organic compounds [ J ]. Atmospheric Environment, 1995, 29
(18) : 2499-2511.

Zafonte L, Bonamassa F. Relative photochemical reactivity of
propane and Butane [ J ].
Technology, 1977, 11(10) ; 1015-1017.

Environmental ~Science and
Besemer A C, Nieboer H. The wall as a source of hydroxyl
radicals in smog chambers[ J]. Atmospheric Environment, 1985,
19(3) : 507-513.

S, RER, KB, L OARXTERE OH A M A5 L
Tl A0 i e 10 2 o7 R SR AT ). BRER AL 44, 2001, 21
(5):525-529.

BRI, 7%, RZEAe. BT SR U AR A

[21]

[22]

[23]

[24]

[25]

[27]

[31]

[32]

[33]

BRIELE YR HT]. RS, 2005, 24(5) : 516-519.
bR, ok, Bk, & RRFEMNT 05 5L B
WRIGIME[T]. 24, 2006, 64(21) : 2133-2137.

Xu Y F, JiaL, Ge M F, et al. A kinetic study of the reaction of
ozone with ethylene in a smog chamber under atmospheric
conditions[ J]. Chinese Science Bulletin, 2006, 51(23) ; 2839-
2843.

FHe, Bk, TR, RES T OWM= SRR
MR E R T]. WEEAAA, 2010, 26(7) « 1768-1772.
Zhao Z, Hao J M, Li J H, et al. Second organic aerosol
formation by irradiation of a-pinene-NO,-H, O in an indoor smog
chamber for atmospheric chemistry and physics [ J ]. Chinese
Science Bulletin, 2008, 53(21) : 3294-3300.

wilr, MEW, BT, 5 BRI EIRBT I E-NO, -2 R
RFAL LR IR T]. BRI, 2007, 28(6) : 1183-
1187.

Huang M Q, Zhang W J, Hao L Q, et al. Experimental study of
photooxidation products of ethylbenzene [ J ]. Journal of
Environmental Sciences, 2010, 22(10) ; 1570-1575.

Zhang H F, Ye X N, Cheng T T, et al. A laboratory study of
agricultural crop residue combustion in China: emission factors
and emission inventory[ J]. Atmospheric Environment, 2008 , 42
(36) : 8432-8441.

R, L, sk, & AR S5 Ok E ik
JBL[]]. B, 1994, 13(6) : 530-535.

FIC%, W, MTH, S5 PEDCEIL RN E B HTER
ArPEan[)]. HERERE, 1995, 15(4) ; 258-261.

FEAk, MR, BRI, SF. WA RO AR R oA Bt
AL A (D] hERR B B fboE, 1998, 28(4):
303-308.

WA, M, NEY, & EkES ARSI
BN B EHLEEAY ESR BE[ )], mAFE R R, 1999,
20(9) . 1455-1457.

wHI, fSRE, £, & PRk AR M6 SN
WIE[J]. HBELEE, 2001, 20(3) ; 249-254.

W, T, BRI, 5. Z58/H,0/0,/N, TR R e EGE
ST ] SR, 2002, 60(2) ¢ 251-255.
JiaL, Xu YF, Ge M F, et al. Smog chamber studies of ozone
formation potentials for isopentane [ J ]. Chinese Science
Bulletin, 2009, 54(24) . 4624-4632.

FEAR, $ROKH, Bk, G5 ME AR ZHR NO, BIRS
Fefbza R Ni[]]. HEEREE, 2007, 28(3) ; 482-488.
IR, PROKAR, B SRR -NO, RIRA0BI
RNI[J]. AbF24, 2011, 69(14) ; 1593-1600.

PO, BOKAR, A ER. Gk 5 58 0 RAL K A2 B
[J]. BRBERL2E, 2011, 32(2) : 351-361.



HUANJING KEXUE Vol.33  No.8

Environmental Science ( monthly) Aug. 15, 2012

CONTENTS

Levels and Sources of Gaseous Polybrominated Diphenyl Ethers in Air over the Northern South China Sea +«+sessereereeesererensienenisnsinincneenns LI Qi-lu, LI Jun, LIU Xiang, et al. (2533)
Observation and Analysis of Air Pollution in Zhangjiakou, Hebei ««+sesseseeereerenenenencnenenns SHAO Ping, WANG Li-li, AN Jun-lin, et al. (2538)
Smog Chamber Simulation of Ozone Formation from Atmospheric Photooxidation of Propane HUANG Li-hua, MO Chuang-rong, XU Yong-fu, et al. (2551 )
Mechanism and Performance of a Membrane Bioreactor for Treatment of Toluene Vapors YE Qi-hong, WEI Zai-shan, XIAQ Panet al. (2558 )
Analysis of Odor Pollutants in Kitchen Waste Composting ZHANG Hong-yu, ZOU Ke-hua, YANG Jin-bing, et al. (2563 )
Spatial Changes and Sources of Nitrate in Beijing Urban Ecosystem Surface Water ++«+«t-veesseseersesesmmeneneininininninnencens XU Zhi-wei, ZHANG Xin-yu, REN Yu-fen, et al. (2569)
Distribution Characteristics and Potential Risk of PCBs in Surface Water from Three Tributaries of Yangtze River in Different Periods -+ LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2574 )
Distribution Characteristics and Potential Risks of Phenols in the Rainy Season Surface Water from Three Gorges Reservoir — «++++ WU Zheng-yong, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2580 )
Spatial Distribution of Perfluorooctanoic Acids and Perfluorinate Sulphonates in Surface Water of East Lake «++ecreerereserereeneneneenns CHEN Jing, WANG Lin-ling, ZHU Hu-di, e al. (2586)
Characteristics of Heavy Metal Pollution in Daninghe River and Modaoxi River of Three Gorges Reservoir Areas +«+eseeeresseeeeesees AN Li-hui, ZHANG Yan-qiang, ZHENG Bing-hui, et al. (2592)
Pollution Characteristics and Ecological Risk Assessment of Heavy Metals in the Surface Sediments of the Yangtze River «+:+eeseeerereeees WANG Lan, WANG Ya-ping, XU Chun-xue, e al. (2599 )

Analysis of the Source, Potential Biological Toxicity of Heavy Metals in the Surface Sediments from Shellfish Culture Mudflats of Rudong Country, Jiangsu Provinge —«+s«sseseeseeeeeseereeneenes
LI Lei, WANG Yun-long, JIANG Mei, et al. (2607)

Effect of Disturbance Intensity on Phosphorus Release and Tts Transformation in the Sediment from Taihu Lake
Effects of Intrusions from Three Gorges Reservoir on Nutrient Supply to Xiangxi Bay ««+vereereeeresiereresimeneneienenns
Influence of Perennial Flooding and Drought on Growth Restoration of Acorus calamus in Water-level-fluctuation Zone of the Three Gorges Reservoir «e+essereeeseserensnmiineniininennn

..................................................................................................................................................................... LI Qiang, GAO Xiang, DING Wu-quan, et al. (2628)
Pollution Load and the First Flush Effect of Phosphorus in Urban Runoff of Wenzhou City «+«+++seseereereeesesenensienieneneinenn ZHOU Dong, CHEN Zhen-lou, BI Chun-juan (2634 )
Output Characteristics of Rainfall Runoff Phosphorus Pollution from a Typical Small Watershed in Yimeng Mountainous Area +* YU Xing-xiu, LI Zhen-wei, LIU Qian-jin, et al. (2644 )
Influence of Land Use Structure on Nitrogen Output in the Watershed of Suburban Agriculture Regiong —«+eereeseeresesereesesnsenenn YANG Feng, WANG Peng-ju, YANG Shan-shan, et al. (2652)
Simulation of Nitrogen and Phosphorus Loss in Siling Reservoir Watershed with AnnAGNPS BIAN Jin-yun, WANG Fei-er, YANG Jia, et al. (2659)

GIS and L-THIA Based Analysis on Variations of Non-point Pollution in the Guanlan River Watershed, Shenzhen BAI Feng-jiao, LI Tian-hong (2667 )

Response of Sloping Water Erosion to Rainfall and Micro-earth Pattern in the Loess Hilly Area WEI Wei, JIA Fu-yan, CHEN Li-ding, et al. (2674)

Comparison Study of Enhanced Coagulation on Humic Acid and Fulvic Acid Removal ZHOU Ling-ling, ZHANG Yong-ji, YE He-xiu, et al. (2680 )

Real-time PCR Detection and Quantification of Emerging Waterhorne Pathogens (EWPs) and Antibiotic Resistance Genes ( ARGs) in the Downstream Area of Jiulong River +++«+essseeereesess

- *+ WANG Qing, LIN Hui-rong, ZHANG Shu-ting, et al. (2685

Quantitative and Qualitative Analysis of Total Bacteria and Ammonia-oxidizing Bacteria in Buji River in Wet Season SUN Hai-mei, BAI Jiao-jiao, SUN Wei-ling, e al. (2691
(
(

)
)
Study on the Nitrogen Removal Performance and the Characteristics of Denitrification Bacterial Community Structure of Biological Aerated Filter -+ PENG Xiao-lan,LIU Cong,CHEN Lii-jun ( 2701 )
Analysis of Microbial Community Structure at Full-scale Wastewater Treatment Plants by Oxidation Ditch =«+«eeesessersersenesienennennineneneinns GUO Yun, YANG Dian-hai, LU Wen-jian (2709 )
Performance and Microbial Community Dynamic Characteristics of an Internal Circulation Reactor Treating Brewery Wastewater *+* ZHU Wen-xiu, HUANG Zhen-xing, REN Hong-yan, et al. (2715)
Coupling AFM Fluid Imaging with Micro-Floceulation Filtration Process for the Technological Optimization -+ ZHENG Bei, GE Xiao-peng, YU Zhi-yong, et al. (2723 )
Study on Removal Effect of Different Organic Fractions from Bio-treated Effluent of Dye Wastewater by UV/H,0, Process — «wseesereeseeeseseeeeees LI Xin, LIU Yong-di, SUN Xian-bo, et al. (2728)
Optimization of Chlorella pyrenoidosa-15 Photoheterotrophic Culture and Its Use in Wastewater Treatment WANG Xiu-jin, LI Zhao-sheng, XING Guan-lan, et al. ( 2735)
Characteristics and Mechanism of 2,4,6-TCP Degradation by the “Fe®/Enriched-Bacteria” System DAI You-zhi, GUO Li-li,SHI Lei, et al. (2741 )
)
)
)
)
)
)
)

Immobilization of Crude Laccase onto Anion Exchange Resin and Its Application in Decoloration of Malachite Green QI Xu-liang, LIU Xiang, LIU Bo, et al. ( 2747

Low-Temperature Preparation of TiO,/PS/Fe;0, and lts Photocatalytic Activity and Magnetic Recovery =~ «+++-+- » WANG Xue-jiao, REN Xue-chang, NIAN Juan-ni, et al. (2752

ZHANG Yu-cai, BO Long-li, WANG Xiao-hui, et al. (2759

GAO Li-ying, TANG Bing, LIANG Ling-yan, et al. ( 2766

SU Kui-zu, DENG Xiu-kun, ZHENG Li, et al. (2773

YE Yun-di, SUN Shui-yu, ZHENG Li, et al. (2780

SONG Yong-wei, LIU Fen-wu, ZHOU Li-xiang (2786
Response of the Artificial Cyanobacterial Crusts to Low Temperature and Light Stress and the Micro-structure Changes Under Laboratory Conditions «++eessereesesssssersesssnmmenennsiniinenn

RAO Ben-giang, LI Hua, XIONG Ying, et al. (2793)

WU Yan, JIANG Chang-sheng, HAO Qing-ju ( 2804 )

YIN Chun-yan,LUO Yong-ming, TENG Ying, et al. (2810)

HU Bin, LIANG Dong-li, ZHAO Wen-long, et al. (2817)

ZHANG, Jing, LIN Xian-gui, LIU Wei-wei, et al. (2825)

+ ZHANG Zhi-yuan, WANG Cui-ping, LIU Hai-bin, et al. (2832)

(2840)

(2849)

(2855)

(2862)

Study on Catalytic Oxidation of Benzene by Microwave Heating

Synergistic Effects of Nano-sized Magnetic Particles and Uncoupler to the Characteristics of Activated Sludge

Experimental and Modeling Research on the Settlement of Aerobic Granular Sludge

Analysis of Hydrolytic Enzyme Activities on Sludge Aerobic/Anoxic Digestion After Ultrasonic Pretreatment

Effect of Microbial Nutrient Concentration on Improvement of Municipal Sewage Sludge Dewaterability Through Bioleaching

Seasonal Dynamics of Soil Active Carbon Pool in a Purple Paddy Soil in Southwest China

Pollution Characteristics and Accumulation of Antibiotics in Typical Protected Vegetable Soils ««+evesvseereevemeesenennsienens

Transformation and Influences of Copper and Selenium Fractions on Heavy Metals Bioavailability in Co-contaminated Soil

Response of Soil Microbial Community to the Bioremediation of Soil Contaminated with PAHs
Bioremediation of PAHs Contaminated Soil from Beijing Coking Plant by Lasiodiplodia theobromae

CAI Yong-bing, LI Ling, WEI Xiao-fei, et al. (2840
QI Jie, WANG Mei-e, WANG Zi-giang, et al. (2849
CHEN Chun, ZHOU Qi-xing, LIU Xiao-wei ( 2855
ZHU Jian-guo, et al. (2862

Leaching Experiments on the Release of Trace Elements from Tailings of Chashan Antimony Mine, Guangxi, China +-++-+++-

Accumulation Characteristics of Arsenic in Suburban Soils of Beijing

Antioxidant Enzyme Gene Expression as Molecular Biomarkers of Exposure to Polycyclic Musks «+
Effects of Ozone Pollution on the Accumulation and Distribution of Dry Matter and Biomass Carbon of Different Varieties of Wheat —++:++++veeeee KOU Tai-ji, YU Wei-wei
Influence of Reaction Time of Urea Hydrolysis-Based Co-precipitation on the Structure of ZnAl Layered Double Hydroxides and the Phosphate Adsorption +-++++++
........................................................................................................................................................................ LU Ying, CHENG Xiang, XING Bo, et al. (2868)
Competitive Adsorption Kinetics of Aqueous Ph?* and Cu® * on Nano-HAP Surfaces ++++++eeerrerememememensisininn HU Tian-tian, CANG Long, WANG Yu-jun, et al. (2875)
Effects of pH and Ni?* on Sorption Behavior of Phenanthrene on Engineered Nano-Silica LUO Pet, SUN Hong-wen, ZHANG Peng ( 2882 )
LIU Juan, CHEN Di-yun,ZHANG Jing, et al. (2889)
)

)

)

’

Adsorption Characteristics and Mechanism of Uranium on Attapulgite

CUI Hao, WANG Shu-ping ( 2895
Kinetic Mechanism and Characteristics Researches for Hydrazine-based NO, Removal at Moderate to High Temperatures HONG Liu, CHEN De-zhen, WANG Du, et al. (2901
Current Research Situation of H,S Selective Catalytic Oxidation Technologies and Catalysts +«+«»++srereeeerersenesmssenmesineenenne HAO Zheng-ping, DOU Guang-yu, ZHANG Xin, et al. (2909

Adsorption Characteristics of Ciprofloxacin in Ustic Cambosols -+




(MEMZEY)FE 6 BREZRS
* & WA

BIEM, BEEE AV W)

BB (BIEETHT)

TEYL EARRE EBIE EZZE WM HoE REE
AIK XER Hils BET o M Sl Ak
BRRH A B 2 Ak O RG] Bk | &

| HosR W 4 W W

w# B 37

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AT 1976 4£8 AAIT)
201248 H15H 33% 8 Vol.33 No.8 Aug. 15, 2012
F & P ERERE Superintended by Chinese Academy of Sciences
* B P ERERE A SRR AL Sponsored by Research Center for Eco-Environmental Sciences, Chinese
03 B (LSIneE MR Academy of Sciences
LB T R 8 171‘% PRl 22 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR 7 N Protection
* % ORI E School of Environment, Tsinghua University
P 3 (HHREYRBE RS Editor-in -Chief OUYANG Zi-yuan
e NN Edited by The Editorial Board of Environmental Science ( HUANJING
AE 5T 2871 {7 A (UFE OB
KEXUE
18 5, HBEC T :100085) ) N
35 .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
1 .010—62849343 ' Tel :010-62941102,010-62849343 ; Fax:010-62849343
E—r;;t;l-hjkx@ rcees. ac. cn E-mail : hjkx@ rcees. ac. en
http : //www. hjkx. ac. cn http://www. hjkx. ac. cn
H BR 44 % " " m Published by Science Press
b AR B I AR AL 16 2 16 Donghuangchenggen North Street ,
MBS AS . 100717 Beijing 100717, China
BRI 2= 3T dbEdbARERRI) Printed by Beijing Bei Lin Printing House
% 1T 4+ ] * K i Distributed by Science Press
.14 :010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
T M & 2EAHERHR Domestic All Local Post Offices in China
E5hR&EIT PEEREFER S BT Foreign China International Book Trading Corporation ( Guoji
(dt=t 399 fH4H) Shudian) , P. 0. Box 399, Beijing 100044 , China
ISSN 0250-3301 N
15 1 eos v H 5 2-821
HERETS ' N 1L.1895/X EHRH RS
W E f:70.00 5T ESEITRS: M 205

BEWShRFET




	01.pdf
	fm.pdf
	zml.pdf

	20120803.pdf
	03.pdf
	yml.pdf
	fd.pdf




