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Effects of Gaseous Compositions the on Simultaneous Removal of NO, and SO,

from Simulated Flue Gas by Ammonia Absorption

WANG Hong,ZHU Tian-le, WANG Mei-yan

(School of Chemistry and Environment, Beihang University, Beijing 100191, China)

Abstract: The effects of NO, oxidation ratio, O, and SO, concentrations in simulated flue gas as well as addition of S(IV) oxidation
inhibitor NaS, 0, on the simultaneous removal of SO, and NO_ by ammonia absorption were investigated under the conditions of pH 5. 9-
6.1 and aqueous S(IV) concentration = 1.0 mol-L™". The research results showed that NO, could be effectively absorbed by
ammonium sulfite, but the NO absorption was negligible. Therefore, NO oxidation is the premise of NO_ removal. Aqueous S(IV)
concentration is a key factor affecting NO, absorption removal, the higher the O, concentration or the lower the SO, concentration, the
faster the aaqueous S(IV) concentration decreased, which resulted in a faster decrease of NO, removal efficiency. S(IV) oxidation was
inhibited to some extent by the addition of oxidation inhibitor S,0%" into the absorption solution. As a result, the decrease of NO,
removal efficiency became slower.

Key words: gaseous composition; ammonium sulfite; absorption; flue gas; SO,; NO, ; oxidation inhibitor

JREHR B RIS W SEBE I 2 7 A R SO, A& S02° 5 HSO, Ak I, T 5 WY R o R
NO, MRS, P fEH AR ES RS, L5 Kameoka % MFEAR 0, F1 S0, MAHALKIET, 1L
ML T Z R AE A AR B AL B TT O S B 7 /K 1 0.1 mol - L~ P 475 R 4 7K 4 V8 R, W 6 12
S0, Al NO, HYMEER, 525 AL BECA RS T No, iR, W BRI KA RO NO, IR I
TEBRAIE BEPE A AL SRR 2 ORI T ki 2. 5 4%, Takeuchi 251° 43 BITEZS 5 A40RN
BT BN B RS TR RS AL, N, SRR, B T BN A NO, i
T A — AR ELY SEO S0, AINOL WOF g g No, 45 SO3 6% BRI Litdejohn
A R BRI SE O 18] T ER B NS A R 400 G . BRME T R RR B A TE O, YR O il
WA B R | RCR B I 5o, 56 50, e U4 UK NO, 361 Fi R B
AREI RS IR Jy ik SEAAVORERER  jyeciny g iy eoless B0 T NO, 5 80
BUBER SO, 7L RSB i T HUASEA ™. (O R, S H 51 B 5 o 4 0
MK T SIS R, BFE E B g qpon 4800 75 6 AR ACU B g 159 FLOE
JWiER NO,. BLAk, 75 &S i i W W fig i 3503 Bk NO, SO, HISRA&E T, M5 T NO, 5 S02- . HSO2™ .
X NO 9 B BRASCR B, 10 B NO, PLNO S, 02" {9 ST RE R K 15 1 NO, 5 S0 | HSO?™ |
F. ik, NO B BRSBTS 2 —. RS :

SEALAB AR NO., Gao 5107 (e 0, WHER: L, SISH: sy
SO, AGFSMT B T AR I NO Fl fE&E®S: L5198 ~) B BiLBF A, £ WBIE s 1o RS

- e s N . . el E-mail :415521015@ qq. com
NO, 15h 1247y, FWIHE KW S (V) vk g, B o IR, E-mail hutl @ buaa. edu. en



22 EZ

B M

S,05" MR NI NO, e B & — N, 1fii NO, 7K fift
VX NO, VeI g, [T dE ) S,057 fEIR
IR S SR AR MR e i A 0, NO,
Sl &R SO B YA L. A ¢ No HiAfk
R RW, 0, A AREER PR ok
AL AL LI UV/H, 05" 2505 g 34 ] A 38 Ak
WA NO. AEW R I KMnO, | SRR
A3 2 ] AR NO 6 IR AL A .

AW IR WM B A pH EANARS(IV)
WIEARMET , RSN, 8 THEUR A
NO, &AL, 0, A1 SO, ¥ B, L S AHS(IV) B im
AALMHIF] Na,S,0, XF SO, . NO, Wi it (5550 % 1)
R R T 4 R A L.

1 #MBEFZE

SR AL S R SOR SARSRAE 43 T 3
TR, AL T s, B N, L 0, €O,
H,0. SO, . NO, 5# NO + NO, . 0, & i
2SN, BUBC HESRIE . H,O @i f iR s s 4
BB HGI A ERmZ . R E R,
HoA SR B SO AR AL, I o 2 I o 4 o 5
BEA BRI, BAABSE RN 6 Lomin ™' 45
MRS Z T, S e IR A wE TR A 4. S
B e R T AT, AR AN 6% 0, +
12% CO, + 3% H,0 + 1500 mg-m~> SO, + 310
mg-m NO, + N,, 7ERF 3¢ NO, 48 Ak FE 52 i, NO,
WEE R NO I NO, 445 HESICE, Pro8 i NO, 1Y 5
e E A 310 mg-m%.

E1 SIREETE

Fig. 1 Schematic diagram of the experimental setup

SLE T WS R AR 5 LR B R,
SR USSR 3, BEALIA i i ¥R B T IR iR
AR KT BN, 5 B -5 TR AR ) 2 Al PRZ AL
03853 SV PR e R AT P 2 280K (AT ) 5 I B PR

(GrHral) ¥ — & LR & Ak, S(IV) W EE & R
1.0 mol-L™". SCuGad e 3 o vis 37 45 242 1)
WO , A5 TR A RSO IR B 2.5 L. Wik
SCIV') e B SR TR o ¥ 43 Al o, HSO, MR BESR ]
SAACHNTE B TN RE L S, 00 W B I T HR
B 22 S(IV) , 4R 5 i o B 2 100 %2, NO, Al
NO; BFRHE %1 ( Methrohm 792 Basic, i
=+) M.

SAH NO, F1 SO, ¥ FE 43 5l ok FH AR <53 #r AY
(Testo335, f8 [ ) A1 SO, 43 H14X ( Kane SGA94, &
] ) K. 2R B SR FH R - K B R 4y e B
ARG, 72 S n A NO, BY SO, BYIISBEBR R,
K (V) B, Horf e, Al e, 2000 WIS B9 1 R
FTf% NO, 5% SO, #RJE.

Cin B

n = Co o 100% (1)
cin

2 #R5itie

2.1 WIS pH (E Y

pH ELRE 52 M 0T 58 i 0%, o 5 A b it o 1
FHIG. I FERI AR AR B WS S (IV ) W B2 A 1
mol L' #& T, A/ 1.0 mol-L™' Y& K5k 1.0
mol - L™ B ARV R 4% WL SO pHL AL, I Xof 1 AN [
pH (E WS Th 5P 38 JI B e A R4 3 R Wi i
FINH, WeB 2558 Kl 2 Fos.

100

0
<
T

BERR R %
S 3
NH; 3% ff/mg-m™>

[ ]
<
T

(=4

4 5 6 7 8
pH
E 2 pH &3 SO, 1 NO, Fitkk A0
Fig. 2 Effects of pH on SO, and NO, removal

ATLLAE 24 pH <6 B, SO, BRERECRBE pH 14
RS O 2 pH > 6 I, 4R S K pH E, B ER AL
RUkSE R HIR AR/, T NO, BiBR &R pH
<SHFRP I T B AR SR R AR N, DAE 2
WAl pH M 4.5 TFE 7.5 i, Blcss ) 0S4k
AT i 0 1 K3 7. 8 mg-m X pH =6 &
WRIE N 2.0 mgem . ZEA 75 RN R00CR A a0k i



14 A SOMLEL 0 Z AR A0 B R B SO, FINO, BRI 23

TH 00, JeSE o WSO pH (B8 5.9 ~6. 1, FIH
AT S A TR N 1. 0 mol - L™ 27K SE PR
2.2 SHNO, AL IR

S NO, EALE A8 RS NO, 5 NO, 1Y
WBUE L. A 5% NO, 8L BE ST R W BRI 3R
(R sEm AL G MR AL R 50% ~ 60% Iif NO,
MRS T8 S5 d K, MR B v L AR, B TR
HNO, WREEANAIR, AN IE A 253, ATRsile T
X REANTE] NO, A Ab BEMSOR N 1 h (185359 JE A ot i
ORGSR E W ORTE NO, EALE T 19 S0, ik
REEAE93% LI ,NO ., NO, Fl NO, iR A 3
B,

100
80
60

40

TR B/ %

20

0 20 40 60 80 100
NO &AL BE/%

B3 S4ESNO, HBRHXR

Fig. 3 Effect of oxidation ratio on NO, removal

SO B/ %

80

0 20 40 60 80 100
B /b

AP 3 AT LR H STV B R e WA STl 7 25 i
RBRSAH NO, , {HXF NO ffy W 5B ok 35 R AR AR, NO,
RERZCR S NO, S0 B B2 AR 1 gtk
2,24 NO, EALRETE 50% 22 A7 i G W ik 5 5
AIER, GG WA RE. Bk i 9 52 1 S A
JEARWFFT AL A NO, R B HLR I M
SRS P R RREE | LI NO FEASRE Bl SO e i,
{H NO, 50T A ff iR, % 8 3 s kit R 3R, &
WA FUVFFE T pH 254 k4T, 7T 0L, NO & Ak
NO, J&H BB B AT B 45 F. SCRk[ 17,23 115K
I aE RS ARGE AR, AL NO, A IR AL o3 355 %
T AR R AT FEH LR FA 25
2.3 S 0, IR

N T AL 0, WEXT SO, Al NO, iEREE
U2, e B 4 R ERME 0, LBl (0, 2% | 6% .
10% ) SEATIF 5, AR A5 0 B 20 % 5 W ie =2 3 s i) 114
KARUE 4 iR,

ME 4 (a) ATLVE H, RBSAE 0, LT,
SO, JBEBRRFAE NI () N ERETE 93% A4 3 A O,
LT, S0, BERRER 2 M 93% 38 K EH%3T 100%
T L O, MR 1 2 1009 FT 5 i ). X2
KA SO, Wi 28 K an g i 7

S0,(g) ==50,(aq) (2)
SO, (aq) + H,O=—=—H"+ HSO; (3)

NOJBLBRSR/%

0 20 40 60 80 100
A 1H)/h

E4 =i 0, REX SO, F1 NO, BiBREIFMm

Fig. 4 Effects of O, content on SO, and NO, removal

HSO; ==H"+ 505" (4)
0, +280%" 2802° (5)
0, + 2HSO;” ==2H" + 2S0;" (6)

0, MAETESMEIES(IV) # 4L H SO2~, U i
(5)F(6) N, FEARA SO~ A1 HSO; ™ Mk B,
Ak T2 SO, MAHIAL 18 ZE VAR I o .

B 4(b) FW,0, HEEXT NO, Wit 530K 1Y

LA S SO, IEAFHR. R SAE 0, B, NO,

JBEBRASCRAESFAE 98% fidy. A7 O, 1O T, B

HEAT, NO, WEBRAARZ AL FEARIT EL O, W BE iy | [

g, X2 NO, Wil 32 %2 28 Iy 4n T
pUR

NO,(g) ==NO0,(aq) (7)

2NO,(aq) + H,O——2H"+ NO, + NO; (8)



24 woB

34 &

NO,(aq) + SO —— M + SO* (9)
NO,(aq) + HSO; — H'+ M + S0;” (10)
RS (9) FM(10) B9 M 78 N, N,0. NO Fi
NO, ZEn[ B8RV 4. Littlejohn %5 48 i, 764
0, THOLR , KON (9) FI(10) 52 L [ H1 FE5E v f
AT, H75F 1 mol 1 NO, U AT LIS AL 1 mol VA I
ISCIV) T H O, MR, S(IV) A AL Rk,
SEPR b AR SE AR I O S (IV ) Ve B Bl B[] 22 £k
TEOLHEAT TR, 25 REH], 0, W ,S(IV) T
Rl Qi s Fros. A6, XF I NO, il NO;
RN I, HE N R B 2 I A1 T S B NS AR E A
VA NO, $537 N 5, 3 2 B 38 43 9 M i)

NO, FAE N, 088 N, Z 2R KEMES N L&

2.4 S SO, MR HR

A HF 5% o, 4y 3 A0 L 500, 1500 Fil 2 500

100
(a) SO,

SO LRI/ %
&

O
(=1

=0~ 2 500 mg-m™S0,
= 1500 mg'm™ SO,
= 500 mg'm™ SO,

85

0 10 20 30 40
Ff 17)/h

S(IV)3k Ji/mol-L™!

100

5 O, IREXS(IV)RERN
Fig. 5 Effect of O, content on S(IV) concentration
mg-m_3 HA A SO, WM, 5T SO, I NO,
R R OIS R] ) SC 2R , 45 SR AEL 6 .

100 g

(b) NO;,

NOJBEBRRE %

=O= 2 500 mg-m™ SO,
= 1500 mg'm™ SO,
== 500 mg'm™ SO,
== JiS0,

0 10 20 30 40
B /R

6 SO, REXT SO, 71 NO, BRI 2200

Fig. 6 Effects of SO, concentration on SO, and NO, removal

Bl 6(a) W, S0, Wi, i ih B BR AR i
%, ELIBE B 280R 35 2 $230T 1009 FIF i ) fa] k. A
B, i 6 (b) AT LA H, SO, HeFE M  NO, Wi
BRI  [] T R, =i NO, BRS04t Re A (]
M. AR X T S0, WRIEE A B T
FLE (1) $E47 48 SO, (aq) ¥eFE T, R {2 #E SO,
B (4) F(S) , B = A SO~ T HSO; F
. HIL,SAH SO, W& SO, A1 NO, BBk
RN EERNE.
2.5 BAHEINS(IV) Akl 30 59 520

IR R, AE R = S CIV)) Ve B2 2 i IR
NO, BiBRBCRA TS, EAEBIUR & N s
FW,S,05 EMOR T REE B AR A B IR PER
AT AR sl o, fAE 51 &£ 1S(IV) AL H
F JEAE S 0L 1Y) & A B AT A 5 4R AR B I AT
SCIV) My Ak 3 % | FoE Wil S (IV) ok B 9 2%

NO, W e BR33! 172 2 AR 5 AE AR A
ST, WO BT bR S,05 WM 0. 33
mol-L™", SO, NO, MW JIi bR &5 R MR AHS (V) ¥e
VI i 2 0 B [ 8 A8 Ak, 25 SR &l 7 iR

M7 (a) TUAE 380 S,05 XF SO, MiERAL
R M (0] B GELE NO, WBRBCR R
fik. B 7(b) MM S,07 MRS N AT
MFEA, S,05 MR, B & AR T S(IV) B &1k
R,

3 it

(1) @M T A 3B NO, , EXE NO fg iz i i
BRVE AR s, B NO, A LR &, NO, iR
RORITRIARIR A 1 LRI R I K.

(2) WS (IV ) Ve B 2 R2 Wi NO, JBEBR 350% 1)
KHEE S 0, MR K Ek SO, WRIEREAL, B &



14

A SOMLEL 0 Z AR A0 B R B SO, FINO, BRI

25

§
¥
®
- 40
- 0= Mo, (NH):S0,
-y nNOz'(NH4)2SOJ+ Na,S,0;
20 + == Ns0,-(NH,),SO;
== N50,-(NH,),SO;5+ Na,5,05
0 . . . . . .
0 20 40 60 80 100 120 140
BRI/
&7

S(IV) ¥k g /mol-L ™!

—
<

I
W

0.4
(b) BAAS(IV) MR JiE
== c51vy-(NH,),S0;

=O= csvy-(NHL),SO;+ N2,S:05 | 3
=l 0520327'(NH4)2503 + Na,S,0; T_‘
]
g
0.2 Q
o
S
0.1 »

‘ : ‘ ‘ 0.0

20 40 60 80 100 120 140

BfjE)/h

AR MEAAIMEFIZT SO,/NO, BEBRFKEMES(IV) R ERNF I

Fig. 7 Effects of oxidation inhibitor on SO,/NO, removal and S(IV) concentration

INPRIEARS (IV ) TEFE , i NO, WHSUBE R AL AT

(3) WP S(IV) B A AL 3 il 77 S,05 , /T

B IES(IV) e B PR Bk, 4K T 4E 2% NO, W Jid B
BRI B
SE

(1]

[10]

Srivastava R K, Jozewicz W, Singer C. SO, scrubbing
technologies:; a review [ J . Environmental Progress, 2001, 20
(4):219-228.

Radojevic M. Reduction of nitrogen oxides in flue gases|[J].
Environmental Pollution, 1998, 102(1) ; 685-689.

Chu H, Chien T W, Li SY. Simultaneous absorption of SO, and
NO from flue gas with KMnO,/NaOH solutions[ J]. The Science
of the Total Environment, 2001, 275(1-3) ; 127-135.

Xu Y. China’s functioning market for sulfur dioxide scrubbing
technologies[ J ].

45(21): 9161-9167.

Jia Y, Zhong Q, Fan X Y, et al. Kinetics of oxidation of total

Environmental Science & Technology, 2011,

sulfite in the ammonia-based wet flue gas desulfurization process
[J]. Chemical Engineering Journal, 2010, 164 (1) : 132-138
Gao X, Du Z, Ding H F, et al. Kinetics of NO, absorption into
(NH, ),S0; solution in an ammonia-based wet flue gas
desulfurization process[ J]. Energy & Fuels, 2010, 24 (11) .
5876-5882.

Gao X, Du Z, Ding H L, et al. Effect of gas-liquid phase
compositions on NO, and NO absorption into ammonium-sulfite
and bisulfite solutions[ J]. Fuel Processing Technology, 2011,
92(8): 1506-1512.

Kameoka Y, Pigford R L. Absorption of nitrogen dioxide into
water, sulfuric acid, sodium hydroxide, and alkaline sodium
sulfite aqueous solutions[ J]. Industrial & Engineering Chemistry
Fundamentals, 1977, 16(1) : 163-169.
Takeuchi H, Takahashi K, Kizawa N. Absorption of nitrogen
dioxide in sodium sulfite solution from

air as a diluent [ J].

Industrial & Engineering Chemistry Process and

Development, 1977, 16(4) . 486-490.
Littlejohn D, Wang Y Z, Chang S G. Oxidation of aqueous

Design

sulfite ion by nitrogen dioxide [ J]. Environmental Science &

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[20]

Technology, 1993, 27(10) : 2162-2167.
Shen C H, Rochelle G T. Nitrogen dioxide absorption and sulfite
Environmental Science &
Technology, 1998, 32(13) . 1994-2003.
Wang Z H, Li B, Ehn A, e al.

oxidation in aqueous sulfite [ J ].

Investigation of flue-gas
treatment with O; injection using NO and NO, planar laser-
induced fluorescence[ J]. Fuel, 2010, 89(9) : 2346-2352.
Mok Y S, Lee H J. Removal of sulfur dioxide and nitrogen oxides
by using ozone injection and absorption-reduction technique[ J].
Fuel Processing Technology, 2006, 87(7) : 591-597.

Chang J S. Physics and chemistry of plasma pollution control
technology[ J]. Plasma Sources Science and Technology, 2008,
17(4) : 045004, doi: 10. 1088/0963-0252/17/4/045004.
PR, KRR, LM ARG B 7 PRI AL BRSO Bk
A NO R He MBFEE [J]. R BERL24, 2010, 31(6):
1682-1687.

Wang M Y, Zhu T L, Wang H. Oxidation and removal of NO
from flue gas by DC corona discharge combined with alkaline
absorption[ J].
(2):704-710.
WuZ B, Wang H Q, Liu Y, et al. Study of a photocatalytic

IEEE Transactions on Plasma Science, 2011, 39

oxidation and wet absorption combined process for removal of
nitrogen oxides[ J].

(2): 221-226.

Chemical Engineering Journal, 2008, 144

Liu Y X, Zhang J, Sheng C D, et al. Simultaneous removal of
NO and SO, from coal-fired flue gas by UV/H,0, advanced
oxidation process[ J]. Chemical Engineering Journal, 2010, 162
(3): 1006-1011.

Chu H, Chien T W, Twu B W. The absorption kinetics of NO in
NaCl0,/NaOH solutions [ J]. Journal of Hazardous Materials,
2001, 84(2-3): 241-252.

Zhao Y, Guo T X, Chen Z Y. Experimental study on
simultaneous desulfurization and denitrification from flue gas with
composite absorbent[ J]. Environmental Progress & Sustainable
Energy, 2011, 30(2) : 216-220.

Jin DS, Deshwal B R, Park Y S, et al. Simultaneous removal of

SO, and NO by wet scrubbing using aqueous chlorine dioxide



w5

Es 34 %

solution[ J]. Journal of Hazardous Materials, 2006, 135(1-3) :
412-417.

FEEAL. KA AR IM]L 6. HURE Tk B A,
2006. 312-314.

Tang N, Liu Y, Wang H Q, et al. Enhanced absorption process
of NO, in CaSOj; slurry by the addition of MgSO,[J]. Chemical
Engineering Journal, 2010, 160 (1) : 145-149.

Rosenberg H S, Grotta H M. NO, influence on sulfite oxidation
and scaling in lime limestone flue gas desulfurization ( FGD)
systems[ J ]. Environmental Science & Technology, 1980, 14
(4) . 470-472.

Mo J S, Wu Z B, Cheng C J, et al. Oxidation inhibition of
sulfite in dual alkali flue gas desulfurization system[ J]. Journal

of Environmental Sciences, 2007, 19(2) : 226-231.

MADIT 5] 2013 FE(IRERLE)

(EREREA) RITIT 1976 4 th b E R 2B 345, b E R B AR S BTS00, R B R
R R BT S AR ).

(IR ) AQITILIOR AR 2 45 BivhTs s, it AR 2 (R bR R T AR N R SR B |, 40l T [ AR5 R
ST B BB K A S SRR 5 R 0 S8 R, DL s e il G 0 T AR 7 RAE S
PS5 A U A T AR 0 e ) e SEVAEL B R S TR 55

(AR ) TE RN ANATE R AT AR E N ANRHE AT BOR2 M , #  oh— e B RG R RGN, Ik
[ P22 25| MEDLINE ; 3€ [E 4627 SCHi CA s M i SCIifZe s AT 38 AR 9% SCHf 0T BP; 26 [E B R 5| 1M
H ARl 223 AN i OB R JICST ; 92 [H sh #2410 5% ZR ; SIFFFR2% SCH ( CSA) : Environmental Sciences ; &)
Ml 3CH% (CSA) : Pollution Abstracts ; SFFFR7 0 ( CAS) : Life Sciences Abstracts 55 ; [ N KR RGE A
FE RIS SCHE 5 5 S8R (CSTPCD ) 5 v SCRHE A FIEICHE 17 (483 ) 5 b [0 1) 42 SC8GHE 172 (CNKT) 5 %
T T A SO (T375) 5 P ERR 5 | SCEHE 2 (CSCD) 5 b B AR 27 SCHR 55

A& HUHR R X T T B, A0 i T BT AT B S G AR IR R I B AN T T

(HREERE)2013 4R K 16 JFA,90 T/, 424F 12 18],

EMg—FIS:CN11-1895/X  [EBrtr# TS ISSN 0250-3301

B RITHS M 205 EREp% RS :2-821

AR L « T BT EE VE X XU B 18 5 (2871 f54f) M4 : 100085

HL 1% .010-62941102 ;14 E . 010-62849343 ; E-mail ; hjkx@ rcees. ac. cn ; 31k www. hjkx. ac. en



HUANJING KEXUE Vol.34  No. 1

Environmental Science ( monthly) Jan. 15, 2013

CONTENTS

Characteristics of Total Gaseous Mercury Concentrations at a Rural Site of Yangtze Delta, China «+esereereerveresiereniennenenenienes DOU Hong-ying, WANG Shu-xiao, WANG Long, etal ( 1 )
Compositions of Organic Acids in PM,, Emission Sources in Xiamen Urban Atmosphere -+ YANG Bing-yu, HUANG Xing-xing, ZHENG An, etal ( 8 )
Analysis on Water-soluble Inorganic lons in the Atmospheric Aerosol of Xinglong LI Xing-ru, SONG Ai-li, WANG Ying-feng, et ol ( 15 )
Effects of Gaseous Compositions the on Simultaneous Removal of NO, and SO, from Simulated Flue Gas by Ammonia Absorption ««+:««+sseesereeeees WANG Hong,ZHU Tian-le, WANG Mei-yan ( 21 )
Comparing the Ammonia Volatilization Characteristic of Two Typical Paddy Soil with Total Wheat Straw Returning in Taihu Lake Region WANG Jun, WANG De-jian, ZHANG Gang, et al. ( 27 )
Real-Time Analysis of Polyvinyl Chloride Thermal Decomposition/ Combustion Products with Single Photon Ionization/ Photoelectron lonization Online Mass Spectrometer ««+:++sessereesesseeneeeeee
""""""" ++= CHEN Wen-dong,HOU Ke-yong,CHEN Ping,et al. ( 34 )
Surface Characteristics of Alkali Modified Activated Carbon and the Adsorption Capa('ltv of Methane  «+veoeereereessemennesssncncneitee ZHANG Meng-zhu, LI Lin, LIU Jun-xin, et al. ( 39 )
Distribution of Dimethylsulfoxide( DMSO) in the Surface Water of the Yellow Sea and the Bohai Sea  +++++++ B RIRRE WANG Min, ZHANG Hong-hai, YANG Gui-peng ( 45 )
Resolving Characteristic of CDOM by Excitation-Emission Matrix Spectroscopy Combined with Parallel Factor Analysis in the Seawater of Outer Yangtze Estuary in Autumn in 2010 +++eeeeee
YAN Li-hong, CHEN Xue-jun, SU Rong-guo, et al. ( 51 )
Estimation and Forecast of Chlorophyll a Concentration in Taihu Lake Based on Ensemble Square Root Filters s+ LI Yuan, LI Yun-mei, WANG Qiao, et al. ( 61 )
Research of Hyperspectral Reconstruction Based on HJ1A-CCD Data «++ seweeees GUO Yu-long, LI Yun-mei, ZHU Li, et al. ( 69 )
Research on the Sensitivity of Geochemical of Underground River in Chongging Xueyu Cave «+:ereesseeeeeee + XU Shang-quan, YANG Ping-heng, YIN Jian-jun, et al. ( 77 )
Bivariate Statistical Model for Calculating Phosphorus Input Loads to the River from Point and Nonpoint Sources - -+ CHEN Ding-jiang, SUN Si-yang, JIA Ying-na, et al. ( 84 )
Temporal and Spatial Variations of Total Nitrogen and Total Phosphorus in the Typical Reaches of Qinhuai River —+-«+ssssesseeeseessssenenicniens LI Yue-fei, XIA Yong-qiu, LI Xiao-ho, et al. ( 91 )
Derivation and Application of Sediment Quality Criteria of Cd and Hg for the Xiangjiang River —+++++:+: - JIANG Bo-feng, SANG Lei-xin, SUN Wei-ling, et al. ( 98 )
Distribution and Pollution Assessment of Heavy Metals in Soil of Relocation Areas from the Danjiangkou Reservoir -+ ZHANG Lei, QIN Yan-wen, ZHENG Bing-hui, et al. ( 108 )
Concentrations of Soil Heavy Metals and Their Spatial Distribution in the Surrounding Area of Fenhe Reservoir — «eovereeeseeresvsseiseneniiniinienen LI Jin-chang,ZHANG Hong,SHI Wei ( 116 )
Distribution and Health Risk Assessment of Heavy Metals of Groundwaters in the Trrigation District of the Lower Reaches of Yellow River -+ ZHANG Yan, LI Fa-dong, OUYANG Zhu, et al. ( 121 )
Concentrations and Distribution of Organochlorine Pesticides in the Surface Sediments of Jiaozhou Bay, Taozi Bay and Sishili Bay -+ LIU Yi-kai, ZHONG Guang-cai, TANG Jian-hui, et al. ( 129 )
Choice of Macroinvertebrate Metrics for Constructing a Benthic-Index of Biotic Integrity Based on the Disturhance Gradients in the Qinjiang River Basin = ««+ssseseseerserseneserensnenincneens
LU Dong-qi, ZHANG Yong, CAI De-suo, et al. ( 137 )
Isolation and Identification of Marinobacter adhaerens HY-3 and Its Allelopathy on Skeletonema costatum WANG Hong-hin,CHEN Wen-hui, LI Xin-shu,et al. ( 145 )
Effects of the Rice Straw on Microcystis aeruginosa Analyzed by Different Physiological Parameters SU Wen, KONG Fan-xiang, YU Yang, et ol ( 150 )
Effects of Allelochemicals Ethyl Cinnamate on the Growth and Physiological Characteristics of Chlorella pyrenoidosa » GAO Li-li, GUO Pei-yong, SU Guang-ming, et al. ( 156 )
Hydraulic Simulation and Safety Assessment of Secondary Water Supply System with Anti-Negative Pressure Facility =«+-«+«+seeseereeseee WANG Huan-huan, LIU Shu-ming, JIANG Shuai, et al. ( 163 )
Effect of Relative Molecular Mass Distribution and Hydrophilicity/Hydrophobicity of NOM on Membrane Fouling in MF-combined Process -+ HU Meng-liu, LIN Jie, XU Guang-hong, et al. ( 169 )
Effect of Permeabilization on Sulfate Reduction Activity of Desulfovibrio wulgaris Hildenborough Cells in the Presence of Different Electron Donors «+seseeseesesevessserensninenininsinenen
..................................................................................................................................................................... XU Hui-wei, ZHANG Xu, LI Li-ming, et a. ( 177 )

Dechlorination of HCB by Bimetals Based on Zero Valent Iron ZENG Xian-wei, LIU Jian-guo, NIE Xiao-gin ( 182 )

ZHANG Xiao-na, ZHOU Shao-qi, ZHOU Xiao ( 188 )

Study on Kinetics of Photoelectrocatalytic Degradation of Supported Ti0, on Malachite Green

Measurement and Analysis of Micropore Aeration System’s Oxygenating Ability Under Operation Condition in Waste Water Treatment Plant —«++eesrereeeserserensnmeneninininninninenne
...................................................................................................................................................... WU Yuan-yuan, ZHOU Xiao-hong, SHI Han-chang, et al. ( 194 )
Influence of Microbubble and Its Generation Process on Mixed Liquor Properties of Activated Sludge + LIU Chun, MA Jin, ZHANG Lei, et al. ( 198 )
Impact of Different Nitrogen Concentrations on the N,0 Production in the Denitrification Process of Granular Sludge HAN Xue,GAO Da-wen ( 204 )
Effect of Simulated Heavy Metal Leaching Solution of Electroplating Sludge on the Bioactivity of Acidithiobacillus ferrooxidans -+ XIE Xin-yuan, SUN Pei-de, LOU Ju-qing, et al. ( 209 )
Characteristic and lon Exchanges During Cu® *and Cd> * Biosorption by Stenotrophomonas maltophilia BAI Jie-qiong, YIN Hua, YE Jin-shao, et al. ( 217 )
Sorption of Nitrobenzene to Anionic Surfactant Modified Layered Double Hydroxides -+ XIA Yan, ZHU Run-liang, TAO Qi, et al. ( 226 )
Study on Phosphate Removal and Recovery by Activated Alumina «+:eoseseereeseeesennenseenenne -+ MENG Wen-na, XIE Jie, WU De-yi, et al. ( 231 )
Spatial Distribution of Inhalable Particulate and Association with Respiratory Disease in Beijing City YANG Wei, ZHAO Wen-ji, GONG Zhao-ning, et al. ( 237 )
Pollution Levels of Perfluorochemicals in Chicken Eggs and Duck Eggs from the Markets in Beijing «+++svteeeeereerersrmerininninninininen Ql Yan-jie, ZHOU Zhen, SHI Ya-li, et ol. ( 244 )
Residual Levels of Pesticides in Freshwater Fish from Beijing Aquatic Product Markets and Health Risk Assessment ««e-eeseeeeseeeeeseees U Zhi-yong, JIN Fen,SUN Jing-fang et al. ( 251 )

Characterizing the Toxicity Interaction of the Binary Mixture Between DMSO and Pesticide by the Multi-Effect Residual Analysis (MERA) «-eseeseeseeesesessmsimmeniensneninnnncnene

""""" HUO Xiang-chen, LIU Shu—shen, ZHANG Jing, et al. ( 257 )
Isolation of Quizalofop-p-ethyl-degrading Bacteria from Soil by DGGE-Colony in situ Hybridization «+:+«+sseseseressersssensnsenniinsin: LU Xin, PENG Xia-wei, HU Qing, et al. ( 263 )
White-Rot Fungi Combinations Impact on Enzyme Productions —+-x+«ssssetsesessssesssmsimmitneniiiininsn e MENG Yao, LIANG Hong, GAO Da-wen ( 271 )
Effects of Different Fertilizer Application on Soil Active Organic Carbon -+ ZHANG Rui,ZHANG Gui-long,J1 Yan-yan, et al. ( 277 )
Effect of Reclamation on the Vertical Distribution of SOC and Retention of DOC HUO Li-li, ZOU Yuan-chun, GUO Jia-wei, et al. ( 283 )
Distribution Characteristics of Soil Organic Carbon and Its Composition in Suaeda salsa Wetland in the Yellow River Delta +++ DONG Hong-fang, YU Jun-bao, GUAN Bo ( 288 )
Study the Restoration Technology of Concentrated Application-Natural Diffusion about Amendments of Acidified Soil of Hilly -+ FANG Xiong, LIU Ju-xiu, YIN Guang-cai, et al. ( 293 )
Optimizing Remediation Conditions of Non-thermal Plasma for DDTs Heavily Contaminated Soil - -+ CHEN Hai-hong,LUO Yong-ming, TENG Ying, et al. ( 302 )
Chemical Extraction of Arsenic Co-precipitated with Amorphous Fe (OH); and Fe;0, -+ CHEN Yi-ping, WANG Shao-feng, JIA Yong-feng ( 308 )
Influence of Aluminum and Manganese on the Growth, Nutrient Uptake and the Efflux by Ectomycorrhizal Fungi -«+veveeeeeeveesiereneneisinennenes LI Hua, HUANG Jian-guo, YUAN Ling ( 315 )
High-solids Anaerobic Co-digestion of Sludge and Kitchen Garbage Under Mesophilic Conditions DUAN Ni-na, DONG Bin, LI Jiang-hua, et al. ( 321 )
Preparation, Characterization and Adsorption Performance of High Surface Area Biomass-based Activated Carbong —«ereeseeerereneeesennenseneenes LI Kun-quan, LI Ye, ZHENG Zheng, et al. ( 328 )
Study on Strategies of Pollution Prevention in Coastal City of Zhejiang Province Based on Scenario Analysis = «+-«eresseoreerseeresensenseenes TIAN Jin-ping, CHEN Lii-jun, DU Peng-fei, et al. ( 336 )
Advance in the Bioavailability Monitoring of Heavy Metal Based on Microbial Whole-cell Sensor : HOU Qi-hui, MA An-zhou, ZHUANG Xiu-liang, et al. ( 347 )
Characteristics of Heavy Metal Contamination in Street Dusts Along the Urhan-Rural Gradient Around Beijing «++++++--- HE Xiao-yan, GU Pei, LI Xu-yong, et al. ( 357 )
Content Trends of Pollutants in Street Dust of Beijing Along the Urhan-Rural Gradient and Road Density Gradient «+-«+s«sseseesesseareseens TANG Rong-li, MA Ke-ming, ZHANG Yu-xin, et al. ( 364 )
Analysis of First Flush Effect of Typical Underlying Surface Runoff in Beijing Urban City +«seeseseereesseesenensnsmncncneennenns REN Yu-fen, WANG Xiao-ke, OUYANG Zhi-yun, et al. ( 373 )
Temporal Variation of Water Quality and Driving Factors in Yanghe Watershed of Zhangjiakou PANG Bo, WANG Tie-yu, LU Yong-long, et al. ( 379 )
Research on Carbon Reduction Potential of Electric Vehicles for Low-Carbon Transportation and Its Influencing Factors - SHI Xiao-ging, LI Xiao-nuo, YANG Jian-xin ( 385 )
Investigation of Waste Classification and Collection Actual Effect and the Study of Long Acting Management in the Community of Beijing +++++++ DENG Jun, XU Wan-ying, ZHOU Chuan-bin ( 395 )
Problems and Countermeasures in the Application of Constructed Wetlands ««+vtseeoeseererersessimmininninni e HUANG Jin-lou, CHEN Qin, XU Lian-huang ( 401 )



CGrMER=ZIE 6

E 4 KHAZ

BlES. RS ORGER MmNl

% F. (FEREEARY)
HENT EAR EYL%E
AOKE XS A
BRFHAZ B %2 M

| HosE 3 A

w3

(HUANJING KEXUE)

B
PR T

HRFRF

ER
(i
I
% B

EHREERS

HE #F %
Jalol - Mgz
XK W OE

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AF 1976 4F 8 AGIH)
2013451 H15H 34% 11 Vol.34 No.1 Jan. 15, 2013
+ Z T EPBER Superintended by Chinese Academy of Sciences
* B P EREEE S THEME T Sponsored by Research Center for Eco-Environmental Sciences, Chinese
o3 7 ( [,‘J\;ﬁ%j]ufla):jjf?) Academy of Sciences
b5 T I 8 1 i R 2 ST Co-Sponsored by Beijing Municipal Research Institute of Environmental
WA K 2 RO 2% R Protection
= School of Environment, Tsinghua University
* & KK oE
% B (R ) SR RS Editor-in -Chief OUYANG Zi-yuan
N AR
BT 2871 £ (] /—ﬁ[:f(l{}:"ﬁ Edited by The Editorial Board of Environmental Science ( HUANJING
I H
KEXUE
18 5 B ECARS 100085 ) T .
HIE 01062941102 ,010-62849343 P. 0. Box 2871, Beijing 100085 , China
ﬁfﬁ.OlO 62849343’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E—mai.l-hjkx@ reees. ac. en E-mail ; hjkx@ rcees. ac. cn
http : //www. hjkx. ac. ¢n http://vww. hjkx. ac. en
i BR 4 8 2 " it Published by Science Press
b A AR AL 16 2 16 Donghuangchenggen North Street,
H}ngﬁﬁ% . 100717 Beijing 100717 ,China
BN ORI 23T JbscdvakeEnkl Printed by Beijing Bei Lin Printing House
% .ﬁ- 44 4 & K ik Distributed by Science Press
1,17 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT Jﬂj.] Ab %@%ﬂﬁﬂm%% Domestic All Local Post Offices in China
9[‘1%\&?-? ':F‘ [Tfl Iﬂﬁ%@:ﬁﬁgjlé\/é§ Foreign China International Book Trading Corporation ( Guoji
(63T 399 {5%6) Shudian) , P. 0. Box 399, Beijing 100044 , China
- ISSN  0250-3301 Ny
ETS . 2-821
HERET]S CN 1L.1895/X ENEEKS:
W E fir:90.00 5T ESEITRS: M 205

EWSHhAFET




	01.pdf
	fm.pdf
	zml.pdf

	20130104.pdf
	03.pdf
	yml.pdf
	fd.pdf




