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Characteristics of Atmospheric BTX near a Main Road in Hefel City ( /
MENG Fan-hao'* QIN Min'", LIANG Shuai-xi' +XIE Pin-hua'?? | XIA ,Hul—hl‘ul Y DUAN Jun', FANG Wu s
TANGKe'”, L) Ang . WEI Zhen' | WANG Béng' 77 J & P »
(1. Key Ldbor&tmy of Bnvironment OptlLS dl’ld Tec’ﬁ;olbgy, Anhui Institute of Optlcs and, Fll’fe Mechdnlcs Chinese Aca‘demy of-'
Sciences , Hefei 530031 , China; 2. Umversny of Séience and "Technology of China/, Hffel 230026 ;) China; 3. Center for Excellence in
Regional Atmopheric “Environment, Chinese ,Academy“_.lof Sciences, Xiamen 361021, China; 4! Anhui Environmental Monltbrmg

cémg’; Heifei 230071 China)
Abstract’; In ordpr to study levels of BTX near a main read in“Hefei in March 2016, benzene, toluene m-xylene, and o-xylene

g )

( BTX) sand" conventional pollutants (such as NO and SOz)~in the atmosphere were monitored through a home-made differential optical
absorption'spectroscopy ( DOAS) system. Results showed that average concentrations of benzene, toluene, m-xylene, and o-xylene
were 21.:7, 63.6, 33.9, and 98.7 wg-m ™, respectively. Compared with other cities both in China and elsewhere, benzene and
toluene pollution can be considered to be of medium level, while xylene pollution is serious. Wind direction, T/B ratio, and correlation
with CO were also analyzed, together with BTX sources. Result showed that the T/B ratio was 0. 8-4. 5, with correlation coefficients of
benzene, toluene, and CO of 0.55 and 0. 34, respectively. These values indicate that benzene and toluene are mainly derived from
automotive emissions, also affected by surrounding industrial parks. Xylene is mainly derived from a coating industrial park north of the
observation site. It was shown that high night-time concentrations of benzene and toulene could be due to industrial emissions from the
industrial parks around the observation site. The ozone formation potential is in the order of o-xylene > m-xylene > toulene > benzene at
the observation site. The ozone formation potential of xylene accounted for 85% of total ozone formation potential, indicating that
emissions from surrounding industrial parks contribute greatly to ozone formation in the area.

Key words: differential optical absorption spectroscopy; benzene, toluene, m-xylene, and o-xylene ( BTX); traffic emissions;

industrial park; ozone formation potential

Bl G Tl Ak s A T N A, R
KA PA AW (volatile organic compounds, VOCs) WS B8 2017-12-29; 51T B8H: 2018-03-13

| 1% = BELWmE:. B X & 4 F & i % m H (2016Y1~C0201000
BHERR IR T R . ML B A B FrL A oy o 2 B 1 e i i B
DA 1R 2 ) N e /9 o A N 4 A O - R ] (GIHZI511) ; mg% f;ﬁf Eg%ﬂj%g i (16030801120,
NN ey - 8 15c2204126) ; FEZEHE SCHETHRIEH (2014BAC19B00
PPz —. MMM R R | VR EE RS ﬁﬂ%(199)3~), %,xaﬁfgﬁﬁfi, jz%ﬁﬁﬁiﬁﬁﬂﬁ)j(

AT AL ISR 2 I, 0T 35 etk PR UR I I 7 5B, E-nail; imeng@ aiofm.

B H 25 . * E{EEE  E-mail:mqin@ aiofm. ac. cn



9 4 A PRSI S S 3 1 R R B RHIE B 4061

VOCs fEREE RIS 4 Y, ERA(0,) .,
SetbaF AR g R A MU IR B A A v g
W EBAAE . RRYR IR KA A YRR
(BTEX), J& VOCs HIE 2 —25, mHFEHR, HIE,
R THORREHOR | R OISR VERIRTTRA
PR BTG R M2 —, BTEX A B & 86tk
SERVEYE, FIRHEAAE —E . R A S
FATE'T!, PR A 2 2 G0 A 5 B A A
LIRS CEP A S S NN eI i o e i AR v |
RAEYZ BT A EREE W) 260, HAEEN
HMFIR T RS A T AR

BN, Khoder 45" SR FH A AH £ 3% 35 0 & T
2007 4 ¥ K 1 #S T B ML X A9 BTEX, i i3 115
BTEX Z[H] i LA FIAH OGP, 438 1% 4 X BTEX
(4 EZEHEHOR. Pandit 251 [FBER FIAH €% 750
HT 2011 AFEIEE T SE X 6 N AY BTEX W,
WFFE T 1% DX SA ] HE 55 6T BTEX Ve B 1Y) o3 ik
Buczynska %% 5% F SR (5,338 11 5 33 B E’Jﬁ&‘
AT T R B R R IR i X 1 BTEX ﬁrﬂ: v Cixiii
SEREW], X BTEX £ ZOR R T 08 iy,

WL A B A, 5 BLIRI I, &@ﬁﬁ%ﬂ

FWTFR T A0 x5k BTEX, iﬁSEFJ“.;_}}ﬂ"“L
BT . mﬂﬂ*ﬁnyj%ﬁﬁwwﬁ %
(dlfferental optlcal _ahsorption spectroscopy, ﬁ

F2010 @fﬂlﬁﬁ%%?x@%ﬁﬁqmg%
(e, Vs, I ey ) o) i i (yugj;y--,

ﬁﬂzﬁﬁmEP¥EH§%££3%EF“6%EU#J15 9 pg-m k6T
%nﬁfmxr%m AR, WL E R HOR
SRR AE 1 F RO, Hsieh 2615 T 2004 4R 45
V5 F BB HL DT 8 1 RS L S G, & TS5 SR
[] % 18 P A AT 2 BE (methyl tertiary butyl
ether, MTBE) fl BTEX ¥R J& , 253 B/ 5 4005 k%
PN MTBE, HZRFILR | 0] — H R A vk B S i, AN
[ Bk T8 P ) e AR AR 22 5, HT/B %
ME LA, EEEE " R ARG, W
T 2015 ~2016 44 H W 275 &1 5258 T RS
WAV E AL, W25 R B oR Vi B
éBmxmﬁﬁwtéKH,gémﬂi¢%3A
, MTE BUA R A e, e Br 25 3R W
WﬂE%EEE LYok | S w6 ) B R A ]
KA BTEX #F55 TAE, XFiFAhIRT BTEX 75 427K F
FIBA E T BTEX HER B B2 L
AT 2016 45 3 H i E A AE T 2838 1 3E
ST R A RS BTX UL &5 5 45 4 WL 39 fia]

Y X U] T/ B RRAE FELIE L &5 CO 2575 42 1)
AR, A3 T LI X 8k BTX A 75 4 K S ik I
A, A T iZ X BTX Y R A8 AR i i

1 #HR57EE

AT H A T VAL A A T B8 28 3
KREBRWHE AT, FFRFEHCRIR, G e
KA RIS Je s thl B BE B S Re. S0 LI ]
W 2016 4E 3 H 4 ~28 H, WM EE A LIVE NG
N B 22500 T KSR RYHEBCR L 2%
L1 Wi s

AHIFZE LI 1 553 57 T A BT 8 10 5 R A
I (31°55'N, 117°22'E), #ILEEEAET A7
AZETIE, 2K 9.08 km, J&a B 3 E A T E

—, TR, WM s A oy Tl FE X, B
?E%ymmﬁA%m@ N
i _,_,-r'f T .ﬂl"

A AL I 23 X
B, a1 Frs.

B1 BMLATE

Fig. 1 Measurement site

1.2 Wi
RAYIER A 19 DOAS R4, R4
PR S T 3 R, BRI 12 m. IR
SRR AE I B AR VS 7 1) i U 2 A TR, R
RO R 566 m. Z ARG EEH 150 W A EAT
T, RS —IKI) Cassegrain R ILEE, 5T
%%ﬂ LT, EAME BRI (QE65000 Yt

WA AL B R R G S (K 2) , HiF
%#ﬁﬁﬂ%iﬁmozu T — A

JeiE I Y5 A BR, DOAS &R 48R H 2 0647 %
OG5 ik Otk Ml & [, WA Ok
ASCER e I ek 9 1R 23591 7 200 ~ 300 nm il 300 ~
400 nm, BEXFFE (benzene) . B ZE (toluene) | [B] —



4062 EZN s

B 39 %

FH 2K (m-xylene ) F12B — H1 2K (o-xylene ) %5 7K R ¥ itF
A7 A0 A8 7] [A] B R B NO, . HCHO #1 SO, %5 £
TS e VR BEAR B RGEXTAR | B | A ZHR
FIAR — R AR RN 0.5 x 1077 ~2 %107
(566 m) , WFE] 73 HEAN 1 ~3 min, S BRI
M 11.4%.

WD) CO f3k B2 T R X mT iR S A
Bt W U o6 3% (tunable diode laser absorption

)'f,dm‘{ 200~300 nm

—

spectroscopy , TDLAS) SR A ASGHA Tl 2 | AU AR
FAIE S DOAS REHAME, RGN 566
m. AYEAGTER Sy 0. 07 x 10°°, WA M FE R T 1
min, FCURAAAA AT DLSCHR[22, 23 1. LI 409 1a] 19 4
B Rl S, SHEPLL RS E R T 7 m,
1 #°0 30° ~35°, MM TE PR ISR T 80 m. SRAEE]
PR ER AL B 7 PRI A e B, Seit 4 H
KR oL,

Ak PR BLE L f

| o)

j'[,].ﬁ{}[ 300~400 nm

=]
ARAT Y60

E 2 DOAS R%RE -
Fig. 2 Scheme of the DOAS system - . =

1.3 il A s o b
mw&m%%&&#mgﬁ@ﬁﬂwwﬁﬁm
AR, RSO R] 4 W R b R R R . A
Xt DOAS Al TDEAS A% 247 e A AR
E%ﬁmﬁ%% %ﬂD@ﬁM%ﬁﬁﬁﬂ%m
SRATFRE G W DR A %
EESHFSNEP A @@&u%mﬁwmﬂwm&ﬁ%
ATy um%@x%%Mﬁﬂm%u%M%co
%%ﬁ@ﬁﬁ%ﬁ%mmTEﬁhﬁiwﬁﬁu%

|

%%ﬁ@~ﬁﬁf%whﬁ%ﬁ g M=

lmm%% %%M;%M@%%?%ld
min, JFHEE TDLAS 12§ CO 45 A i ] 53 35 = 40
F 1 min. HEFEIRSITIE, XRRY . NO, fl
CO SFE WA T 5 min B8 40 3 I 51 Bk 27
SH, FECEER EHELT /NI R H S AR B[R]
AIXT R SH . 450 & 5 5 Bh BCds UE 17 A [R] Ak 2
PRUEEE i — B

2 HREITE

2.1 U] G Gk B ) ) 51

FEL 3 Sy U0 1) %) DR IR ) BB . BB R
71N, WL SA E) A 32 S XU Sy B AR AE XL, X LA
PR XE D . K4 SRI (a2  FHOR |
AR IR K NO, . HCHO F1 SO, By #k )& it ]
RN U1 151 B SN I SO 11 B 7 7 s 3¢ ]
%ﬂ@ﬁﬂﬁﬂﬁ%ﬁ%“ﬁﬁ 21.7,63.6,33.9
F198.7 wg-m . &4 AT, [B] ZH R AISE —H

fhf
RATHE h%ﬁ%ﬁ*% %ﬂﬁam%mﬁﬁmm
ﬁmﬁmﬁkﬁﬁ Mw%@ mﬂ%mmﬂT%
B v A %%msﬁmn6alsaﬁw
H &[], ﬁﬁﬂﬁﬁﬂTmﬂFWﬁ %%@mﬁ
ﬁm%@ﬁwﬁ%wﬁ@uns%m3ﬁm4m

pgom ™, @n%mw@@$ﬂ$$m¥ﬂmﬁ %f
%ﬁEﬁTﬁﬁfﬁ@%ﬁ@m L) HETRE.
Js/m:s” - 6.0-7.2 24-3.6
Bl =34 4.8-6.0 1.2-24
.7 2-8.4 3.6-4.8 0-12
N
1 - NNW _ NNE
10 —~y
9
8 -
7k
6
5 F WNW ENE
4+
o 3 B
e 2
1L
% 0oF w E
% 5[
3 -
_1 -
5 wsw ESE
6
7k
8
9
10

SSW SSE
S

B3 REREHHRE

Fig. 3 Rose plots of wind speed and wind direction

AL A S T 238 1 R TR R YIS Rk
Xt FE NSNS 2R AT T L. R 1 g T
FEl A AR T 203l HE R OR R RHE, 9 5 E
SN IRT HEAE, SR AR JEE s ] — AN



9 4 A PRSI S S 3 1 R R B RHIE B

4063

e i /ng-m
= B3
(- =11
; T III:IEYII T T .
| — 2
=
3

0 1 1
135 | NO
90 jh
45
0 I L L
23.2 H HCHO
174
1.6 |
58 | L L 1 1
54 | SO,
36 |
18
0 1 1 1
2016-03-04 2016-03-10 2016-03-16  2016-03-22 2016-03-28
H(E-H-H)

B4 54K ER E T

Fig. 4 Time series of pollutant concentrations

P HRM B EE . A H T E A e IR, AR
7 383 18 KA A 75 e hb T K. —
HH R MR BE BRI AN B i o, A BB T 2838 T3 KRR
HORMREE 3 m TR AN E . SRS, &
BT A8 38 8 K AR R YKk e,
7T il 2 R O P R 2R Il S o it A4 Ay EE L
2.2 KR HAELEE

LS AU A ] s Ye iy B AR Ak, D152
sy, CO MBI H AR fbika 35 43 & H AR fk s
P, AE A . e 0 B v e ]k B ok B 0
fH. AR H AR a5 R i H AR 3 Af
FE—E AR, RPN 4R SHE O ORI X 3 R
FIFH RV A S USRI FE R H AR i 3
S B, ORI U [i) 2 0 24 (%) 18 ) e P (LA o, T
Vi) g et B S il 2, 3 AR T sy e B 4R P O 2 2
VT AR SEHE IR, T G I 53 S 14075 e U5

P
1 ERMAHTETEASERDSRAT LR =/
Table 1 ~ Comparison of atmos{)heric BTX in urban traffic artery in Ghina and elsewhere rd

W 3 46 ) i P g A/ g Cbem
2016-03 AE 21.7 63.8 % o~ WNi3de LT
2010-11 P ¢ 459 syfs* V 23.4 v, €
2011 N W=g re ) oY 577 g g T (24772 ‘
2004412 | T Bl #) /,- #714.4 5.6/ 3 y 4 L2514 X ,
2006504 ~2007-04°% [ [© g s W TC 29.4 I 48 - [26] =
1999-09 PR ik 4. 85 28 81 ol o83 ez *
2008-04 [ r el ¢  PBJ 14 2. % 3.8 [28] 47
2009-10 ~2009-12 Eﬂﬁﬁﬁﬁ‘i f # I 56.0 12110 4 87.0 [29]
200505 ~2005-10 mams g | 12 180.6 2089 [30]

“ gl 26.2%11.9 92.7 +43.7 37.4223.5 [31]

2013 +2014.

AR TR, 7R R A I 0 R R R L B
16, 53 BTS S ik B 1y L, B S S [
A I 72 e 3 T P 06 1 B

5 o ] = F AR A Y H B AL 4
R, T H AR R AR R, # 7B A a E vk
JE | REIAMRHE B A AT, FLIL A (k#3558
SEHE AR BB LR, RUHEIERS
HEHCOR WL X5, P A SR SRR, AT RE
T U TR M 5 ] 391 95 Y U HE
2.3 RIS
2.3.1 " HRHERE S BT

SR ARSI TSR, UL H
AT REAEAEFL T TS . R Ml ) Ml 5 3095
JEHEAT T P . QAR AR 719 300 m: B TAL Tolk
BEl X ; @AV 25 77 1] 250 m . B Tl Tk B X
@PGILTr 1] 40 m: AT Tl el 1X ;. @ 7R 7 1)

300 m: P4 AR, iR AE I Tt AR S A
R NS AR R YL, AT RE S LI X
BOR R Y HIREE.

S e —H 2R RIAE 2R H AR bk Bk
WY, ZF NS5, B30 % R RO ot
WRPTREFF AN i =5, FERTBE T ZOR IR T LI b 15 8]
TG IRRHE . AR TS e IR A B R R,
M AR AR T5 1] 250 m A EREH T Toll bl X, HAE
PR AR A T SRS Y O ST LI X 4k
H 2R 0 B HER R, DAl —H 2R R ), 224 T
TR A — ORI BE A3 A, anlEl 6 FroR. WREE /A i
71, ST V) o e 8 () — Y 2 3 2 4 v o UL
SAURA T . HAERE R (7.0 mes ™) EOL T,
AU AR 7 T TS A AE e v B 1 B — R R B 7 1)
TEAE R HERCR. %850 575 e TR A 45 1 —
5, FERAULIN X 35— B 2R A 32 BEHE IR Sy LI b



4064 7N S - 39 %
1140 g
950 |
760 | M
570 F
]2(} - 1 NO 1 1 1 L 1 L
9
w -
30 -
“-iilllillllliiiiillll;LLx
36
24
o T g
0 1 - 1 1 1 L 1 L
R TIIE TR SETEE
Bl ”TTTW
2 32Fr
0 ! ! ! ! L 1 1
RS
36
24
12 1 1 1 1 1 1 1
132 |
99 F
66
3k : 1500
41000 f_
- 500 H‘S";'r
00:00 04:00 08:00 12:00 16:00 20:00 2400
3 “ t (0"clock) _
1 f A K A i (g0 00, 3o>$naﬁmm%<19foo 19:00) 3
- J'” B ERmBTHEn | g &
" e v l“.Flg._.VS Diurnal variations in pollutants v'
e N e O 3 COBIARCHE, JL '? CO MM KRB R N
7 6 0.55, W5 CO BIMRIER L R O 0. 34, KWW
6 N e e NN TS N . N
5 d’ ) DU DCBRAS | PP S 5 HE IR A AR DG PR35S , Al e
e T2 VLI 3 25 D 2135 S YA 2 W HE B S
10 IR/ R (T/B) 1 BE LA T LA Sy % 591 38 58
30 180 - R=0.64
cpg = 1.75 X cx +26.18
160 -
20
140 -
z . 1201
; ; 100 |
El6 B_HEMNKEST >y
80
Fig. 6 Concentration distribution of m-xylene iy
60 |
ACR AR 7 1] B TR AR T b b el X 40
2.3.2 ERYASSEHE R R 20t
KA CO WRBERT LI L3N 42 B AR 75 5 ok
Y, AAFTAR . TS CO RGN, A7 5 55 0 B 10
HEMCBI S AR . 17 Sy YL 309 ] 24 R P 2 ) R S A 7 EMEEMELE

THMAHCERECR M 0. 64, [ 8 SRR K

Fig. 7 Correlation of benzene and toluene



9 4 A PRSI S S 3 1 R R B RHIE B 4065

HERCIRIGBR U™ ARG, 4 /B 9 Hfi
K15 ~3. 0 BETITHLEN 42 R HERURAE P 21
EEHHO. Barletta 45 7511 432 X A DL
SRR, T/B (KT 5 I, UL BB R v
Z A AL BA . Hieh %7 16 4 W53
Tl X IR T Lee 5% 6 754 X 1 925
HW], /B (SRR, T BRI
T AR, AUCUIE) T/B (K 0.8 ~4.5,
S X 1 PR B L A
e, I L L3 Tl HE B B, AR5
SRR R WM R AR | S
PRl T BRI ) | EC et R M R
B, BEOIULIN K B R R

[ 4 95 e B P9 %, UL 3
7~ 10 F P B4 St B A, T B2 R
EC 7 AL R 512 19160 2 A B i
fle, 0TI TR CO R I I
CRIETH) | MEO Bk, 10 A i
FRGHIEHE, — M RECR 0. s44740]
I AT ST Al 1 TR — R %

1.4
R=055
1.2}
7 L0k
g
0
E
(o]
o 081
0.6 -
0.4
1 1 L L
0 10 20 30 40 50
#/pgm™
1.4
R=034
12} ° oo 9
° o ° e
o o
° ° ° o, o . .
" 1.0 + o e 0 4 %0 ° 36’o° °
g O‘§ ° orf“'o o oo
Eo e o ° ° Dg 2
= o o0 o o
8 08 0% 0 £° o o %b"gso% °
22 ) 0 g% © & °, ° B:e o
o°° oo a?° % ooo

0.6 ° °
oot %a% A o &
% ° °
04}
1 1 1 1 1
0 20 40 60 80 100 120
% /ug-m

B8 X, BE5 Commxl

Fig. 8 Correlation of benzene, toluene, and CO

b
&,
—Lr
o

CO/mg-m™

0.3
140 . L

105 | ﬁ
|
i

70

I /pgm™
e

'.‘:-= 30 -
%
® 20
]0 1 1
2016-03-06 2016-03-08 2016-03-10
HM (4E-H-H)
S8 00 g WS SR BEAR AR X )
9 3A7~108%, BE, COMTWES &
Fig. 9 Variations in benzene, toluene, and GQ'?rpm _
*“March 7 to March 10 —
| P
i A
140
R=10.34
120 L cipx =694 X cgp - 81.74
100 +
s 80 |
E:
#®
= 60
40 |
20 -

Hipgm™
E10 3 F7~10 BEMAFHEXME
Fig. 10 Correlation of benzene and toluene

from March 7 to March 10

RIS R T/B (N 6.9, 2 B0 b 5 & i
T ] DX HIE SRS 12 DX 388 A R B RS v A R
WA ARG 2 ] 2R A R R Y HEBOIR 43 A, 25l T
RN R AT A, W 11 B, AR BE A AT
s, 3 07 ~10 H R X3 e - 6 Ve
) FRAAw AR ), ARV BE AR . 1T ) 430 R v
LA B AT T, Tkt SR Tl Tl el X A
JRFATME Tl el X, 352 7= A 2R R 1% 1]
ARHEBOR AR, HoRIRE R B 2.

H A B A s, 3 H 7 ~ 10 H 31 1) gl
b AUy e AEAE R B R VR B (B IA #1 120. 0



4066 7N 35

2% 39 #

il

wgem RN REAEAE PR A HERCE. AR
SRl 5 G IR B A SR s, UL b 5 Y D 2R D7 1)
it SR Tl R X, HLZ R A 325 XU
AR A, LI 5 G T 1) A i e S A ] i
HIRTF AU AT [ BT BBk Tl el Xy
TG TR PP R e B A s, ARG (/T
1.0 m-s™ ) EOLT, UL DI v i YRR B (R 4K
%, FRUIZIRIALS) 42 R SHR RO 2 DX 30 2 Ay e
JETTRREL/N, PTRER T2 3 7 ~ 10 HE 2
B3 S PEARAEL A S

A /mes™!

8

E11 3A7~10 BE, RENRES T
Fig. 11 Concentration distribution of benzene and

toluene from March 7 to March 10

2.3.3 R HIZRAGTR ] vk B 0l

] 4 75 ey BE R P 50 P s, ORI 40 1] 1
AR R LT ) R B, FRRIEAE 3 Y
16 H 18 HFI 19 HA&E, ZHH 2L Rk 30 T
WEEIEE, H - #Fmfbadh—s, wiE 12 P,
IR B 2R AR CHE R B R S 0.93, WA 13
7, 2 B[R] A 4R 28 mT gE ok A T W] —HEiL
P52 R R R RF S B, 3 A 16
H . 18 HHI19 H 2 [H] Y 4 i 2R v B W 43 i) ik
F)102.5 wg-m I 244.0 pg-m ™, W T LI

W] P e . AR B 45 i H AR B R WK,
P IRILBH 4 Rt b 2 AT, 2 AR T 11 v ok B A
R BOR IR T AR Sl HERCIR, HEnT fE 2 2R I T
LI 538 20 75 Qe IR A HETRL . DA R T 1% 3 )4 A
AR TR, DL, 22l TR A g
Aii, W 14 Fros. WL s, LI i s IE i AR
5 el BRI BEARLASS R , 207 I A TR ST T
b PEl X, P TA] A g i B2 A PR 23 R RE 2 2R IR T 1
TR TV DX HERR 2 B LI M R T ot R
AP Tl B X T BEAF AL I HERCA T, S 00 X
SN R ] e e RE (L 19t B M BT B9 T/B
(BN 1.4, SO T LI 3t i S 320 35 e IR A HECIR B
WY JH 30075 e DR R PR R vy, Rk
BAK.

260
o 1051 .
% 130 F | i ]
ﬁ, 3 .i l# .ﬁ
of it Ao
0 ¥ LV
100 ! "
FN I B B
* | ?ifiﬂ
s | L »u"v%‘n-a;
AVARY Ve
200|6-03-|4 2!]]6‘-“3-]6 2(}1?‘!-!]3-18 20]6‘-(}3-2”
H# (4E-H-H)

E12 3 A#v16 B, 18 BN 19 B ia) ZF0 B 2R B 1 (8] 7 51

Fig. 12 Time series of night-time benzene and

250 k- R=093
- cpg=1.4 X cx+2817 .
.
200 .
g
&0
i 150
B
100
50
1 L 1 1 1

toluene on March 16, 18, and 19

20 30 40 50 60 70 80
F/pgm™

1
90 100 110

E13 3 Afy16 H. 18 BN 19 B A& [EZEF1 B EHIB LM

Fig. 13 Correlation of night-time benzene and

toluene on March 16, 18, and 19



9 4 i JLSRAE A ST M R S R

R RHE T 4067

i /mes™! #lugm™

14 3 AfM16 B, 18 BN 19 BREXHRES
Fig. 14  Concentration distribution of night-time

benzene on March 16, 18, and 19

2.4 KRR REE S

VE R AL 2R RN Y =), R KA TS
Pkt R rh Iy i AR . VOCs 1E TR
Y15 Z AN (NO, ) SR A SR, S T B4R

R EORIEZ —. 1 e ) Rk & XU\MS@
J%%D*E%ﬁzﬁifﬁifl%m lﬁtﬁxﬁ:%%
Eﬁkiﬁ%‘ﬂ’ﬂﬁﬁﬁ IHEEEY. | |, =

?%E%Qﬁﬂi(}*%( ozone form‘atg,on ‘,{ teﬁ{al
OFP)E’JEﬁﬁt i %*Fﬁ‘ﬁ%ﬂﬁﬂijﬁ Eﬁf(ﬁ@
(MIR)F&‘ PR R AR BB ‘H‘ﬁ/\f&ﬁ

9 ', OFF' = MIR, x [vOc,] | 7 (1),
f$”ﬁPﬁ%ﬂE&@ﬁﬂ%m ) [VOC; ﬁ;
éim%m%ﬁﬁmKFng) MIR, S5

B RNEME R A 3 2 126 T UL ) 4K R
1) 5L AR A BT .

x2 FRYRELEMER
Table 2 Ozone formation potential of BTX

lasgy] W/ pgom 3 MIR OFP/pg-m~?
ES 21.7 0.42 9.1
R 63.6 2.70 171.7
A8 2K 98.7 8.20 809. 3
] —F o 33.9 6.50 220. 4

P 2 T, XL X 48k 408 — FF R ) B AR A i s
R, HROA TR 2R 2 R A B4R i AR
N TSR O DX — R A OFP i £ OFP
(1) 85% , Xt SL 48 A= LI DRk A, 2% BH LI b 5 )
T Tl el DX A HEOW 12 X 5 A8 A B R AR .

3 i

(1) SOLIM 30 1] 300 e b o5 P8 KSR, W, ] —

FIORAIAR — H 2R B~ 2k JBE 2300 2 21.7 | 63. 6,
33.9 f198.7 peg-m . V5YLd H AR R JE 30 15
Yui JE A S5 R o, WL b R S AR A B S

(2) ORI DX S8 1% ) = PR AR 48 — FR 2R [ 5T
guy, BB R AHE O ST Ek AT REIT AN o
S, HFEEHEBIE A I k5 A AR 2R T ) AR R T
ME Tl e X

(3) XU ) | OE S CO BRI RME , it
FET/BAEN 0.8 ~4.5, 2 HWLIN DX I i) 2 1 T O
FERIE T AL AR AHL, Rl 32 3] 53 Tolk
el DXCHETSC A 52 M. UL DX Ja ) 24 3 52 3 ) 3 O
L BT T e DRI A 7 M Tl Bel DX HEARCY
SEMR. WOR F2ZZ B R iRoeh SR E Tl el X
HET 52 .

() TR 5 gy A F36 2400 PR T R O
SRR SR ikiikﬂliéﬁﬁrfﬁﬂz = TR
b R SR Tl Tl ET‘EE@T‘&‘I@?«!F
AT H. ,. ‘::‘-‘ | & Y

(5)wﬂ Eiﬂjizs?%ﬂﬁ iﬁk{%i@%@ﬂﬁ@ﬁ
ZE > [ R S A > gk, Ho kg OFp
5 & OFP % 85% , %%ﬁﬁx%{ﬂl Hi 5 3 Tl il X 41

A

HFﬁﬁZXTWi’dZ[: LS A B BTk AR, {*kf%ﬂﬁlﬁi&

R A p

s, o -

w[ 1] ZouY, Deng X J, Zhu D, ¢ al. Characteristics of 1 year of
observational data of VOCs, NO, and O; at a suburban site in
Guangzhou, China[ J].
2015, 15(12) : 6625-6636.

[2] JHZFER, Rimfii, AR RAAEMIM].
B EAEHE AL, 2006. 215-259.

[ 3] Seinfeld J H, Pandis S N. Atmospheric chemistry and physics:
from air pollution to climate change (2nd ed. )[ M]. Hoboken:
John Wiley & Sons, Inc. , 2006.

[ 4] Barletta B, Meinardi S, Rowland F S, et al. Volatile organic
compounds in 43 Chinese cities[ J].
2005, 39(32) : 5979-5990.

(5] BRRHG, B, Xk, 5. RENLSEH Vocs B K
SBR[ ]]. BRI, 2018, 39(2) ; 478-492.

Chen TZ, Ge Y L,

Atmospheric Chemistry and Physics,

(%m0, db

Atmospheric Environment,

Liu Y C, et al. VOCs emission from motor
vehicles in China and its impact on the atmospheric environment
[J]. Environmental Science, 2018, 39(2) : 478-492.

[ 6 ] Barletta B, Meinardi S, Simpson I J, et al. Characterization of
volatile organic compounds ( VOCs) in Asian and north American
pollution plumes during INTEX-B: identification of specific
Chinese air mass tracers| J ] .
Discussions, 2009, 9(2) . 7747-7779.

[7] Cotti G, Conti B, Maltoni C. Benzene:

carcinogen. results of the long-term bioassays performed at the

Atmospheric Chemistry and Physics

a multipotential



4068 7N 35

2% 39 #

Bologna Institute of Oncology[ J]. American Journal of Industrial

Medicine, 1983, 4(5) : 589-630.

SRS, W, B, & BRI R VOCs Hid
FEMEAG D], R ERE, 2017, 43(3) ; 43-48.

Zhang W B, Tan L, Wang Z C, et al. Assessment on VOCs in

[8]

atmospheric air and their influence to health at Shapingba district
of Chongqing city [ J]. China Measurement & Test, 2017, 43
(3):43-48.

BRIR. HREIRR YRR A G R AL A [ T]. Bk
S, 2008, 24(17) : 1760-1762.

Li F S. Influence on health status of workers exposed to benzene
[J]. Occupation and Health, 2008, 24(17) . 1760-1762.
Avens H J, Unice K M, Sahmel J, et al. Analysis and modeling
of airborne BTEX concentrations from the Deepwater Horizon oil
spill[ J]. Environmental Science & Technology, 2011, 45(17) :
7372-7379.

Berlendis S, Lascourreges J F, Schraauwers B, et al. Anaerobic

(9]

[10]

[11]
biodegradation of BTEX by original bacterial communities from an
underground gas storage aquifer[ J]. Environmental Science &

Technology, 2010, 44(9) . 3621-3628.

Sarkar C, Chatterjee A, Majumdar D,

compounds over Eastern Himalaya, India: temporal variation and

[12] et al. Volatile organic
source characterization using Positive Matrix Factorization [ J].
Atmospheric Chemistry and Physics Discussions, 2014 1&(23) :
32133-32175.

Wang M, Zhu T, Zheng J,

evaluate changeg,-‘ifl on-road air pollutants/dufing the Beijing 2008 .

[13] et al. Use of'; mobile llzllbloratory to
~Summer Olymf;ic% [] 1. Atmospheric Cheml#iry :lnd PHysW’% -
/2009, 921 ) r 8‘247 8263. v
(147"

Khoder M Iu Amblent levels of volatile™ Ol‘ngIIL (,ompounds- iny tbie

atmosphe.re of Creater Cairo [ J ]. Atmospherlc hnv1r0nmem

© 2007, 41(3) : 554-566. |

'

'15]', Pandlt G G, Sa‘hu S K, Puranik V D.| Dlsmbutlon and source,’

Iapportlonme!yt of atmosphenc non- methane hydreearbons _in--.-"'l

—
Atmospheric Pollullon Reseatch 2011, 2

J Murp!')al, Indld[\]}.
@Y 231-236.

[16] ﬁilczynska A J, Krata A, Stranger M, et al. Atmospheric BTEX-
concentrations in an area with intensive street traffic [ J ].
Atmospheric Environment, 2009 43(2) . 311-318.
N, AL, ZRAL JUHIT A T EE R PR R
Yoyt )]. M&%H%, 2012, 33(11); 3718-3724.
Ye C L, Xie P H, Qin M,
road traffic in Guangzhou[ J].
(11) . 3718-3724.
Hsieh L T, Wang Y F, Yang H H,
correlations of MTBE and BETX in traffic tunnels[ J]. Aerosol
and Air Quality Research, 2011, 11(6) : 763-775.
EEH, iR, VP, & WA E 0 TE S
FAPERY TG RAFELT]. BTSSR 5 P, 2017,
39(4) . 423-425.
Huo X W, Xue K S, Xu B J,

[17]
et al. BTX monitoring nearby main
Environmental Science, 2012, 33
[18]

et al. Measurements and

[19]

et al. Pollution characteristics of
benzenes in ambient air around traffic arteries during winter and
summer in Xi’an[ J]. Environmental Pollution & Control, 2017,
39(4) . 423-425.

Qin M, Xie P H, Liu W Q,
nitrous acid with DOAS in Beijing, China [ J].
Environmental Sciences, 2006, 18(1) : 69-75.

[20]

et al. Observation of atmospheric

Journal of

[22]

(23]

[24]

[25]

126]

[27]

[28]

[29]

[30]

[31]

[32]

B, faR, xIdE, %
WA IFFHRRAIWI]. 5
(9): 1584-1588.

Xie P H, Fu Q, Liu J G, et al. Retrieval of monocyclic aromatic

5 T 7 i RO KA
ik 5614 Hr, 2006, 26

hydrocarbons with differential optical absorption spectroscopy
[J]. Spectroscopy and Spectral Analysis, 2006, 26(9); 1584-
1588.

Wi, XUSCHs, MR, 4. LT TDLAS OGRS KR
It CO WEMITrEEMFTE[ ], hIEHOL, 2015, 42(2) : 305-
312.

Yao L, Liu W Q, Liu J G,
detection for atmospheric trace gas CO based on TDLAS[J].
Chinese Journal of Lasers, 2015, 42(2) ; 305-312.

BUIR, XU, FhE, S5 5T T S AEOLlk
SEIER CO AN CH, SERTRRM RSB [)]. Jakgdl, 2015,

35(4): 389-395.

LM X, LuJ G, Kan R F,
measurement of atmospheric CO and CH, based on tunable diode

2015, 35

et al. Research on open-path

et al. Design of real-time
laser spectroscopy system [ J J .
(4): 389-395.

B4R, A, BRISTE, 4. jERﬁTMZﬁJ+ﬁF)ﬁI#‘FMﬁ
*}lﬂﬁé%ﬁ’ﬂ ??E[ I E RS 2003, ,23'22)‘ 127-
130.

LuS H, Bal Y H ChenY K,
volatile ofgdmc (,ompoun(fb (VOCs) emitted fmm ‘motor vehicle
in Bel]mo[,]] Cfuna Enyvironmental Science, 2603 ,m23 (_2")
127-130. ¥ o
F’f%?;“ﬁﬁﬂﬁﬁ ﬂkj‘ﬁ' Jj@Tﬁaﬁ$J_’“’* 432&/‘?:%54
TSR AR ). O LR BLIE | 2006, 22(2).4- 5255
Zhang A Guo MM s Xlu G L. A preliminary study on, BTES(
pollutlon Aractensllcs ih amBient air at traffic road¥ef Shaqghal
2006, 22

Acta Optica Sinica,

et al. The ch'..suac_g_erist-ic% of

in winter [J].
(2):52-55.
WK, P, £&, 5 ﬁ%Tﬁuﬁ?Ljﬁ CER SR T A R
AHITIELT]. BRI R, 2003, 29(5) : 6-9.

Miao X, Sun C, Wang Y,
compounds in atmospheric environment by truck road in Nanjing
[J]. Environmental Protection Science, 2003, 29(5) : 6-9.

Ho K F, Lee S C, Chiu G MY,

volatile

. Environmental Monitoring in China,
-

et al. Study on the volatile organic

et al. Characterization of

selected organic compounds, polycyclic  aromatic

hydrocarbons and carbonyl compounds at a roadside monitoring
Atmospheric Environment, 2002, 36(1) ; 57-65.

Caselli M, De Gennaro G, Marzocca A, et al. Assessment of the

station[ J |.

impact of the vehicular traffic on BTEX concentration in ring
roads in urban areas of Bari (Italy) [J]. Chemosphere, 2010,
81(3): 306-311.

Lan T T N, Minh P A. BTEX pollution caused by motorcycles in
the megacity of HoChiMinh [ J ].
Sciences, 2013, 25(2) ; 348-356.
Murena F. Air quality nearby road traffic tunnel portals; BTEX
2007, 19

Journal of Environmental

monitoring[ J ]. Journal of Environmental Sciences,
(5): 578-583.

Singh D, Kumar A, Singh B P,
variability of VOCs and its source estimation during rush/non-
India [ J]. Air Quality,
Atmosphere & Health, 2016, 9(5) . 483-493.

JRI SRR, Yok A g AR P R SCHR RO A 5 6 A 5

et al. Spatial and temporal

rush hours in ambient air of Delhi,



9 1

A PRSI S S 3 1 R R B RHIE B

4069

[33]

[36]

[D]. #i&: HHFHLERY, 2013, 10-32.

Zhou W H. Investigation and evaluation of the emissions in the
process of coating production and applications [ D ]. Qingdao:
Qingdao University of Science and Technology, 2013. 10-20.
Liu J F, MuY J, Zhang Y J, et al. Atmospheric levels of BTEX
compounds during the 2008 Olympic Games in the urban area of
Beijing[ J]. Science of the Total Environment, 2009, 408 (1) :
109-116.

Song Y, Shao M, Liu Y, et al. Source apportionment of ambient
volatile organic compounds in Beijing[ J]. Environmental Science
& Technology, 2007, 41(12) . 4348-4353.

Huang X Y, Zhang Y L, Yang W Q, et al. Effect of traffic
restriction on reducing ambient volatile organic compounds
(VOCs) ; Observation-based evaluation during a traffic restriction
drill in Guangzhou, China [ J].
2017, 161 61-70.

Barletta B, Meinardi S, Simpson I J, et al. Ambient mixing

Atmospheric Environment,

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 ):
4393-4408.

Hsieh L T, Yang H H, Chen H W. Ambient BTEX and MTBE

in the neighborhoods of different industrial parks in~Southern

[39]

[40]

[41]

[42]

Taiwan[ J]. Journal of Hazardous Materials, 2006, 128(2-3) :
106-115.

Lee SC, Chiu MY, Ho K F, et al. Volatile organic compounds
(Vocs) in urban atmosphere of Hong Kong[ J].
2002, 48(3) ; 375-382.

Wik g, Bhise, BImAE. SRR T 2R SR HLTS Y
HXHEERZm (1], =/ BER 24, 2001, 20 (Z1) . 74-
77.

Yang Y T, Zhong M H, Liao L H. Organic pollution’s features

Chemosphere,

and impact on environment of the waste gas in industry of plastic
tan[ J]. Yunnan Environmental Science, 2001, 20 (Z1) . 74-
77.

Brauer M, Brook J R. Ozone personal exposures and health
effects for selected groups residing in the Fraser Valley [ J].
Atmospheric Environment, 1997, 31(14) . 2113-2121.

Cai C J, Geng F H, Tie X X, et al. Characteristics of ambient
volatile organic compounds ( VOCs) measured in Shanghai,
China[ J]. Sensors, 2010, 10(8) . 7843-7862.

RS, EFH, B30, 5. TR X VOCs 5L siig 3
B mi[1]. B2, 2018, 39(2) : 511-516.

Wu L D, Wang X Y, _Yang W, et al. Ozone f.prmaff.(;; polential
and priority- species! of VOCs in an fndustﬁ;aj.f—fg.a"rk"-‘[ J].
Environmental Science, 2018, 39(2): 511-516. .




HUANJING KEXUE Vol.39  No.9

Environmental Science ( monthly) Sep. 15, 2018

CONTENTS

Emission Inventory and Prediction of Non-road Machineries in the Yangtze River Delta Region, China s++eoeeeeeresessissinseniiiinnnes HUANG Cheng, AN Jing-yu, LU Jun (3965)
Vehicle Exhaust Emission Characteristics and Their Contributions in Jiangsu Provinge «+esssereesessesienensnmineninnn e LI Li, ZHANG Jie, ZHAO Qiu-yue, et al. (3976)
Historical Trends of Atmospheric Pb and Hg Emissions from Fossil Fuel Combustion in Shanghai «-«+:«+««sseseseseesserseseencneens YANG Jing, CHEN Long, LIU Min, et al. (3987)
Emission Inventory of Atmospheric Pollutants and VOC Species from Crop Residue Burning in Guangdong Province SUN Xi-bo, LIAO Cheng-hao, ZENG Wu-tao, et al. (3995)
Mass Concentrations and Size Distributions of Water-soluble Inorganic Tons in Atmospheric Aerosols in Beibei District, Chongging ~+++++++ LI Yan-pei, HAO Qing-ju, WEN Tian-xue, et al. (4002)
Analysis of Seasonal Variations in Chemical Characteristics and Sources of PM, 5 During Summer and Winter in Ji'man City -+ LIU Xiao-di, MENG Jing-jing, HOU Zhan-fang, et al. (4014)
PM,_ 5 Pollution Characterization and Cause Analysis of a Winter Heavy Pollution Event, Liaocheng City ++ereesesesesssesesssnsesesneess ZHANG Jing-giao, WU Ya-jun, ZHANG Meng, et al. (4026)
Concentrations, Sources, and Dry Deposition Fluxes of Different Forms of Phosphorus in Qingdao Aerosols in Summer »«+++essesresreeeesennenens WANG Nan, MA Miao, SHI Jin-hui, et al. (4034)
Characteristics and Source Apportionment of Ambient Volatile Organic Compounds in Winter in Jincheng «+«+«+xssereereeeserensenenienicnennes YANG Fan, YAN Yu-long, GE Yun-fei, et al. (4042)
Enrichment Levels and Comprehensive Pollution Assessment of Dust Heavy Metals in Winter in Beijing »+ XIONG Qiu-lin, ZHAO Wen-ji, LI Da-jun, et al. (4051)
Characteristics of Atmospheric BTX near a Main Road in Hefei City «+++reeeseereereereeesiemenenninicnenninenne MENG Fan-hao, QIN Min, LIANG Shuai-xi, et al. (4060 )
0zone Generation Potential and Highly Contributing Substances of NMOCs from Landfill Working Face ««+«+seseeorerseesssssnenmsenensnsinennenns LI Hao, LIU Yan-jun, CHEN Tan, et al. (4070)
Emission Characteristics of Wind-Eroded Dust from Concrete Batching Plants in Befjing ««++«+-xssssessessessserenenmincninninnensnenens LI Bei-hei, HAN Kai-li, QIN Jian-ping, et al. (4078)
Seasonal Variation Characteristics of Pollution Risk in a Riverside Source Area Based on Source Apportionment «+s«s:sssesssssessseneeessnenees GAO Xiang, ZUO Rui, GUO Xue-tu, et al. (4086)
Evaluation of Effect of Urhan Non-point Source Pollution Control on Porous Asphalt-Bio-retention Combined Roads «++««++«+ssseseereereeneenes GONG Man-li, ZUO Jun-jie, REN Xin-xin, et al. (4096)
Composition, Spatial Distribution Characteristics and Source Analysis of Chromophoric Dissolved Organic Matter in the Lanzhou Reach of the Yellow River
............................................................................................................................................................... ZHAO Xia-ting, LI Shan, WANG Zhao-wei, et al. (4105)
Characterization of Dissolved Organic Matter Fractions in the Ning-Meng Section of the Yellow River and Relationship with Metal Tons =~ «+«++++eeeee XI Yue, WANG Ting, NI Jin-ren, et al. (4114)
Comparative Characteristics of Optical Absorption in Waters from Yiluo River and Huntai River in Spring ««+:«+++sssseessessensensssnennens LI Liu-yang, SHAO Tian-tian, ZHANG Xin, et al. (4122)
Seasonal Variations in River Water Chemical Weathering and Its Influence Factors in the Malian River Basin «++:+sveeeseereeseeeveenne WANG Yu-shan, HAN Shuang-hao, DENG Qi-jun, et al. (4132)
Characteristics and Genesis of NO; Type Water in Shallow Groundwater in Liujiang Basin +«+xeresreeerereerersrsssnnennissnne s XU Jin, HE Jiang-tao, PENG Cong, et al. (4142)
Development and Evaluation of a Sustainable Long-release Carbon Material Applied for In-Situ Remediation of Groundwater Nitrogen Pollution +++++++-
........................................................................................................................................................................... ZHANG Wen, YIN Lin, ZHOU Nian-ging (4150
Phosphorus Forms and Distribution Characteristics in the Sediment and Soil of the Water-Level-fluctuating Zone in the Main Stream of the Three Gorges Reservoir «+«sssssereereereserereeeenes
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Zhi-yong, WAN Cheng-yan, HU Hong-qing, et al. (4161)
Distribution Characteristics and Release Fluxes of Phosphorus Forms in Xiangxi Bay Sediments in the Three Gorges Reservoir Before and After Impoundment —«+xeseeseeseesesensensenisenennen
»++ LIU Xin-yuan, SONG Lin-xu, JI Dao-bin, et al. (4169)
Effect of Zirconium-modified Zeolite Addition on Phosphorus Release and Immobilization in Heavily Polluted River Sediment =~ +++++++ssesseeeenees HE Si-qi, ZHANG Wei, LIN Jian-wei, et al. (4179)
Impact of Human Activities on Net Anthropogenic Nitrogen Inputs (NANI) at Township Scale in Erhai Lake Basin +«rvecerereererereeneneeens LI Ying, LIU Hong-bin, LEI Qiu-liang, et al. (4189)
Simulation of Tnorganic Nitrogen Fluxes at the Sediment-water Interface in a Typical Intertidal Zone, Eastern China +:+seeoveeeeseenesvsenens NIE Jia-gin, WANG Dong-qi, CHEN Jie, et al. (4199)
Effects of Aquaculture on Ammonia-oxidizing Prokaryotes in Sediments of Eastern Lake Taihu ««+eesseseeessererenenenienienninininiinne CHU Yu, HE Xiao-wei, ZENG Jin, et al. (4206)
Transformation of Ammonia in Wetland Sediments for Treatment of Mining Wastewater «+-esesesereerssesienenenenienne WANG Hai-ho, MA Ding, YUE Zheng-bo, et al. (4215)
Distribution Characteristics of Sulfonamide Antibiotic Resistance Genes in a Drinking Water Source in East China HU Ya-ru, JIANG Lei, ZHANG Tian-yang, et al. (4222)
Distribution Characteristics of Sulfonamides and Sulfamethoxazole-Resistant Bacteria in Tannery Wastewater Treatment Processes «+«+«+sseessesessessenseneeees HUA Li, LI Lu, YANG Chun-yan (4229)
Effects of Different Substrates and Particle Sizes on Wastewater Purification «+«+stseersersesssesresnenenninini e ZHAO Lin-li, SHAO Xue-xin, WU Ming, et al. (4236)
Substrate Flow by Different Biochemical Activities in the Urban Sewage Network «+etsseoreeeereesresnsisnsnsininininniee YAO Xiang-yi, SHI Xuan, SANG Lang-tao, et al. (4242)
Reducing Membrane Fouling from Micro-Floceulation in a Humic Acid Ultrafiltration Process «+«esesessessesresssssnenmsnssnsninenns WANG Xu-dong, SHI Cai-xia, LIAO Zheng-wei, et al. (4249)
Enhanced Degradation of Aniline by PS Oxidation in the Presence of UV and Ferric Oxalate ~«+eoeseereseseresssnnisinnnns HAN Dong-hui, LI Ying, LI Kai-ming, et al. (4257)
Behavior and Degradation of Polycyclic Aromatic Hydrocarbons (PAHs) in Coking Wastewater of A/0? and A/0/H/0 Processes - WU Hai-zhen, SUN Sheng-li, LIU Guo-xin, et al. (4265)
Effects of Long-term Side Stream Extracton on Phosphorus Removal and Recovery Performance of EBPR System «+:«seeoeereressesnennenseenennnnnnen YU Xiao-jun, LI Jie, ZHOU Meng, et al. (4274)
Effect of NaCl Salinity on Extracellular Polymeric Substances and Bioflocculation of Anoxic Sludge in A%/0 Process +++eeeeeeesvsusevens ZHANG Lan-he, TIAN Rui, GUO Jing-bo, et al. (4281)
Effect of Temperature and pH on Nitrogen Conversion in Feammox Progess ««+«++«tvseesersessernsisnenensininininn e CHEN Fang-min, JIN Run, YUAN Yan, et al. (4289)
Inhibitory Kinetics of Free Ammonia (FA) on Ammonia-oxidizing Bacteria (AQB) ~«+reessreeresssessssimnmsisnininsiisssnsne SUN Hong-wei, YU Xue, GAO Yu-xue, et al. (4294)
Effect of HRT on Nitrogen Removal Using ANAMMOX and Heterotrophic Denitrification —«+«esseseesesseserserssemenennininineiinnnns AN Fang-jiao, ZHAO Zhi-chao, HUANG Li, et al. (4302)
Reactivation Performance of Nitrosation Flocculent Sludge After Long-term Storage -+ + LI Tian, WEI Fan-kai, WANG Yu-chang, et al. (4310)
Analysis of Characteristics and Sources of Heavy Metals in Farmland Soils in the Xijiang River Draining of Guangxi SONG Bo, ZHANG Yun-xia, PANG Rui, et al. (4317)
Soil Organic Carbon of Purple Soil as Affected by Different Application of Biochar «++x+«ssseeeressessessnennsiimiiiiies LUO Mei, TIAN Dong, GAO Ming, et al. (4327)
Effects of Straw and Biochar Addition on Soil Carbon Balance and Ecological Benefits in a Rape-maize Rotation Planting System «+«++«eveseeseseese L1 Jiao, TIAN Dong, HUANG Rong, et al. (4338)
Potential to Ensure Safe Production from Rice Fields Polluted with Heavy Cadmium by Combining a Rice Variety with Low Cadmium Accumulation, Humic Acid, and Sepiolite ~ +++++++-++-
............................................................................................................................................................... XIE Xiao-mei, FANG Zhi-ping, LIAO Min, et al. (4348)
Interactive Effects of Ozone and Drought on Antioxidant Enzyme Activities of Poplar Leaves ZHOU Hui-min, LI Pin, GAO Feng, et al. (4359)
Effects of Different Levels of Trrigation with Reclaimed Water on Soil Enzyme Activity and Distribution of Thermotolerant Coliforms -+ HAN Yang, LI Ping, QI Xue-bin, et al. (4366)
Characteristics of Heavy Metals in Chicken Manure Organic Fertilizers in the Huang-Huai-Hai Region and related Environmental Risk Assessment —«e+eeseereeesesenensenmenensiniinsnnn
........................................................................................................................................................................ LI Fa, XU Ying-ming, WANG Lin, et al. (4375)

Heavy Metal Content of Rural Living Solid Waste and Related Source and Distribution Analysis —«+«eoeereeressesemmensssnenenmnininsnics s JIN Qi, GAO Hong, YUE Bo, et al. (4385)



