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Particulate Distribution Characteristics of Chinese Phrase V Diesel Engine Based

on Butanol-Diesel Blends

LOU Di-ming, XU Ning, FAN Wen-jia, ZHANG Tao
(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: With a common rail diesel engine without any modification and the engine exhaust particle number and particle size analyzer
EEPS, this study used the air-fuel ratio to investigate the particulate number concentration, mass concentration and number distribution
characteristics of a diesel engine fueled with butanol-diesel blends( Bul0O, Bul5, Bu20, Bu30 and Bu40) and petroleum diesel. The
results show: for all test fuels, the particle number distributions turn to be unimodal. With the increasing of butanol, numbers of
nucleation mode particles and small accumulation mode particle decrease. At low speed and low load conditions, the number of large
accumulation mode particle increases slightly, but under higher speed and load conditions, the number does not increase. When the
fuels contain butanol, the total particle number concentration and mass concentration in all conditions decrease and that is more obvious
at high speed load.

Key words : butanol ; particle size distribution; air/fuel ratio; particle number concentration; particle mass concentration
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Table 1 Physiochemical properties of fuels

PRI H D100 Bul0 Bul5 Bu20 Bu30 Bu40
FE(20°C ) /kgem 3 821.9 820.0 819.2 818.4 816.8 815.7
B/ mm? s 7! 4.535 3. 886 3.869 3.852 3.818 3.734
RPAY ! 52.3 47.8 45.2 4.6 37.3 33.0
B/ M) kg ™! 43.88 42.62 42.07 41.52 40.42 39. 09
& it/ % 86. 12 83.85 82.91 81.98 80. 1 77.92
AR/ % 13. 84 14.08 13.85 13. 62 13.16 13.71
Ao/ % 0.35 2.07 3.24 4.4 6.73 8.36
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Fig. 1 Test system of diesel engine
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Fig. 2 Particulate distribution characteristics of WOT
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Fig. 4 Total particle number concentration of WOT
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Fig. 5 Total particle mass concentration of WOT

BIR TS 2 WAk HE il EL i o 18 s ke
A . 7E %5 38 800 remin ' B}, BulO, Bul5,
Bu20, Bu30 F1 Bud0 1% F0k 540 = Wk B2 A X D100
S R B 16.4% . 7.9% . 11.9% . 28.6% Al

2000 2200

32.9% , &\ JT hE R BE 3 B R R 9.0% . 5.3%
5.5% . 20.0% F115. 1% . TiFEF#E #2200 r-min '
if, Bul0, Bul5. Bu20. Bu30 Fl Bud0 K ikL E %L
Bk B A X D100 4> B F B 15.1% . 38.8% .
41.6% . 73.7% M 72. 6% , 3 W JE 43 5 F R T
25.0% . 73.7% . 72.6% . 100. 0% #11100. 1% , %%
. X TR e R T, AR TR i
SRERIG K, HI 55 T AT IR F T 25 16 DA
KT MR AR /N KRR AN F] 3k T BE A N
TR MIPEIAAT LRI, XF 85 531 AL B IR AR e
IRASASE () 400 1) B A Ak 380 B e DR I Sk 5 B T
P ABE LU A7 458 Tin B AT B .
2.2 Sfap e E ORI
2.2.1 KR ATREME

6. B 7 Fitos 43 il A dae K B O e 1 400
remin ' N FIER G %352 200 remin TR AS A C
LT B ST TR B B R RAR A A (s . 4] 8
Sy B far R S0 s R LR £ s AR R, AR 6
Al LAIE Y 7E1 400 r-min "' B, 109% 17 faf A% AR 25
JI o b, DA 109% S 7 31 25% B A, B AR L
51 B2 AP BH S, T i i 67 A 35 AR FRAR /N, R 10%
URTI , 25 R LR AR AR R, ELGT N IR R AR
IR ZE R 58 Ay HC 38 2 53X A R T A% B ks
AR B BT B3I P IR R T X — B GA
SRR K. T REE 0w 3G 0, /VRLAR AR S
KL HTHG N SRRSO T34 Y 1 80 1 AR RN,
Hr A Bud0 B, 10% 1 far T 58 A2 28 UKL 15 Y
BE 2 EA N 155.2 nm, 1 100% G faf B 9 /)s 5
119. 6 nm; /INREAR SRR ORLHE Y S 25 15 in 4 75
KRS AT R ] BRI X BOE A A e AR . O
Bt 70 A A 184 K, 8 B S v 14 00, 25 A LG R B A
18 (a) , ITZ 6T PN I B2 T ey, S 350 i ke A DXl
2, —RBAIE 3 2 , FEAR R ) 9 SR IT TR i) 3R
ARTIORI RS 3G . T T PR R A, e il
AR AE G RAR )N

H 7 AT LLE Y AE % 32 200 remin ' AR
R S A13 L 7E ) BRI X6 0 E 285 53 A1 e A2 . B 671 i
BN, FORLAR AL A TORL T (17 EL 5328 /N, ZINKE AR
RASIIORL T 7 LB 3G in , SR A A AORL 3 2 = )
J1EEEARE /N LA D100 A1, 10% A i Ry 161. 7
nm, 3 100% 7 fap B}/ A 116. 7 nm.

Bl T BB TR LU AG A9 24 n , 7 fe K6 AR % 31 400
remin " FIEH B 7532 200 r-min "' B HR 2 EAH R B9
UL SR/ AR BRSO HE A TR A%, B



530 7 S - - 35 %
1E+09 1E+09
7 0% 1
7 1E+08 |- E IE+08 | (8) 10% 5
= =
et
q 1E+07 | _% 1E+07 |- xyf®”
] ] =
= = -
= 1E+06 |-
E 1E+06 - o D100 —— Bul0 P
. —a—Bul5 —e— Bu20 # 105 |-
§ 1E+05 - —w—Bu30 —o— Bud0 o, = B30, —e—TFnd0 |
1E+04 L |
LE+04 ' ' 5 50 500
I 10 100 1 000 g
1E+08 By
(b) 25%4 44 E 1E+08
Ty 1E+07 |- cg )
5 2 1E+07
S x =
5 1E+06 - & 1E+06
-
P § IE+05
8 VE+05 A
= 1E+04 5
*
LE+04 ' ' =
1 10 100 1 000 g DO
HE+08 E 1E+08
g
m = +
g 1E+07 - g 1E+07
=
3 3 1E+06
!
S 1E+06 - =
3 X 1E+05
g
& 1E+05 1r;+u4S
=
1E+04 1E+09
1 10 100 1 000 7
1E+08 ,sh 1E+08
0 % 1E+07
'é 1E+07 |- =
S E 1E+06
3 1E+06 ¥
3 B & IE+05
3
= 1E+04
= JE+05 |-
= 5
e 1E+10
1E+04 S
1 E 1E+09
1E+08 = 1E+08
g IE
& e S 1E+07
g 4 | =
= = -
1E+06
; g
T g+ = |E+05
= 1E+06 - = B
1E+04
% LE 05 5 50 500
BB - hif#Dy/nm
e ' : B7 FERE L ERRLAL 1R 43 T
1 10 . 100 1 000 7 TEFEIE 2 200 r-min ~' BUALRIR S R4
Hig2Dy/nm Fig. 7 Particulate distribution characteristics of rated speed
B 6 SRAFMEFEE1400 r-min ' FHHIE S T e
D 2 R LG R R (LR ) B P I RE OB il
Fig. 6 Particulate distribution characteristics
. . B AL S5,
ol maximum torque spee o
2.2.2 SRR SOR HE RIS R v B R B R

. i 3 g 7 I e A I T OB AR B SR A R A
TEAR AT AT BT, X 2RO T R o1 N

FEAEEAL 2] HC B34, HLBE T 7 56 n, i B2 T
o RO S B  ff HC MR T B, PAH 455 40 T
AU A R DD RSO HE R AR, /AR 2R
B S TORHE OB 2 PR AR AR AR i 358 2R 25 JDk:
HEC ) LT £ B th TR T B n B8O Sl

9, 10 Jir7s 23 5ol by de R O o R
R B fr T R A R B EG T - S T TR A Rk X
Sy HE R B TR D R PR M A . f R 9
FIE 10 AT, 7E1 400 remin ™' AFTARE TR, 10% 17
far i, ok SR TR B LA D100 A6, 10% i
Tar KX 259% F1 50% B fag B 43 3l = 11 T 2. 3 A5 A4, 3
fi5 5 T e B B0 o7 14 0, 0K R B0 VR R A T



2 4 PEAKWIAE . [V SSMAILIA T iSRS R RURLR A8 o A 4 X B 5 531

90

90
80
70
60
50
40
30
20

(b) 2200 r-min™"

1T 1T 1T T 1

LR

AT %

B8 HfafrE TRz REER
Fig. 8 A/F of load

A | - - - D100
80 - (a) 1400 r-min Bulo
R 70 - : ~ =k = Buls
= o0 | —&— Bu20
W 50 | - - - Bu30
.l —— Bud0
=
30
20 L
10 25 50 75 100
T
5
o (a) de A D100 BBu20
3 @Bull &Bu
2o 4 Bul0 =Bu30
“EE #Bul5 BBu40
ﬁ-—&
me 2
&/ x
-3 1
0 BEm UETEwm R
10 25 50 75 100
it /%

25 | (b) sk

FaUg R e B
% 10%fem™

10 25 50 75 100
HdflL%

9 TR AHERERATEW

Fig. 9

(a) e R Hi R

=
2o

D100 ®Bul0d ABuls
BBu20 = Bu30

-

[

S Bk B g em 3
(=] 2 (=]

=

10 25 50 75 100
fafi ke/%

Total particle number concentration of load

=
2o

(b) HBE et

bag
=

g
=

&

MSURL R Bk B g -om 3

=

fafiflk/v

B 10 Sumrf b TORIAL A B R AR S 2

Fig. 10  Total particle mass concentration of load

TE 100% 7 faf B, ks 50 vk B S 2 5 s B8 v
Hrp D100 7£ 100% T AHXF 75% g T 1. 16
i (RO S BT vk B AT FE 100% i B K i3
T, R VAT SR 70 Ay B SR B EROHR T v s P L
AR R BOE KR RS 7 | S OB HE 3 2 5 1k
(). TAE2 200 remin ' G far FEPE T, 0B R AR IR
R o A I A gy A T R ARG L R B g B
ST 55 A 8 o DU 2 DR Ay g 7 i S 7 9 e A
JS R A2 A UL HE I o, 55 3 A B R Py e R
A 2 JE T e ke,

1M b5 T BEAB IR LB 3, 44~ T80 ks
FIF I e R T A VA R AT T BRI, R
T far ik A B B . PR3 000 remin ™' 8 100% 11
fafif Bud0 . Bu30, Bu20 ., Bul5. BulO #H%} D100 i
AL HE e A R = vk BE 4 0 IR 80.5% | 67.6%
25.8% . 33.7% F 10. 0% , b Jo 5 e JBE 43 I P AR T

72.6% . 73.7% . 41.6% . 38.8% Fl 10.5%. % &
PRI Ay o 3 v 71 A B A A0 R e A BT PR 1)
B LAy 9 SR DL AR DL AR B R i T
Wk A HC 19484k,

3 it

(1) AMEPET , Bl e A T o, ORE A A8 20 Af
A0 o) LA HCIE 25 70 AT Y B A a2 B TR D /AL
PR IR AL TIUR ) L3 At

(2) AN T B T B, R UKL /N AL
FERAESIORLAR 2 /. AR I, ORI AE 2R AR 25 M
KEHERC 2 B T BB TR L B S8 i s i, m e
TORIAR IR AR S WORLA H HE AL,

(3) S & AP A B Ay i, A 2 AT T
o PR B 67 A 30, AZ A 25 J0RE L 491 I, /1
KA AL A URL L 38 . BE T B4 1R He 1 A 3



532 7 S - - 35 %
i’m ’ffz*ﬁ%}*ﬂd\‘jﬁé%%?&%ﬁ*ﬁﬂlﬁﬁiﬁ F&{E& E@ﬁ% [13] Al-Hasan M I, Al-Momany M. The effect of iso-butanol-diesel
(4) %‘Zﬁlﬁ T@E , %I‘{J[_E E/‘J %ﬁ*ﬁﬁlfﬂl ;é\ﬁﬁc blends on engine performance [ J]. Transport, 2008, 23 (4 ).

\ = NSNS 306-310.

Eﬂ;é\}ﬁi@ﬁ%ﬁ%%{&,E%E%ﬁ{ﬂﬁﬂ‘%%ﬁ [14] Rakopoulos D C, Rakopoulos C D, Giakoumis E G, et al.

Sk Effects of butanol-diesel fuel blends on the performance and

[ 1] Kittelson D B. Engines and nanoparticles: a review [ J]. Journal emissions of a high-speed DI diesel engine [ J]. Energy
of Aerosol Science, 1998, 29(5-6) ; 575-588. Conversion and Management, 2010, 51(10) ; 1989-1997.

[2] Johnson T V. Diesel emission control in review [ J]. SAE [15] Rakopoulos D C, Rakopoulos C D, Hountalas D T, et al.
Technical Paper, 2006-01-0030, 2006. Investigation of the performance and emissions of bus engine

[ 3] Scholl K W, Sorenson S C. Combustion of soybean oil methyl operating on butanol/diesel fuel blends [J]. Fuel, 2010, 89
ester in a direct injection diesel engine[ J]. SAE Paper 930934. (10) : 2781-2790.

Warrendale, PA: SAE Inc. 1993. [16] k&I, S8k, MW, 5. IE T EEX S8 AR R Ba Fn

(4] ZEWhE, Zfla, JRAR, % WA K BRI HERCERERT]. SRBERHE S HOR, 2010, 16(4) : 363-368.
PEROBFFE[T]. ‘ﬁiT*i, 2011, 33(4) : 309-313. [17] ®&EE, EJE‘JBZ, BRAE, 45, LTSGR0 T B Se iR

[5] Mgk, WESHEESY[T]. HEBLY, 2010, (7). 146- R BREE 1], RBER R S HOR, 2013, 19(1) ; 37-
149. 42.

[ 6] Brown ] E, Clayton M J, Harris D B, et al. Comparison of the (18] Wbk, ERAEIN, BRAR, 45, T b e S - T B AL 6 AR
particle size distribution of heavy-duty diesel exhaust using a FERREIAT]. MEBERLE 5 HOR 2013, 19(3) : 200-205.
dilution tailpipe sampler and an in-plume sampler during on-road (197 AbAm. e ST HILAR T W 5 T TR 5 A R 9 12 56 F 5
operation [ J]. Journal of the Air & Waste Management [D]. Kb. #imR, 2011
Association, 2000, 50(8) ; 1407-1416. [20] Dogan O. The influence of n-butanol/diesel fuel blends

[7] SCAE, BeImALIR T - SR A R B B A L S R utilization on a small diesel engine performance and emissions
WFE[D]. L. [FEEKR, 2013. [J]. Fuel, 2011, 90(7) ; 2467-2472.

[8 ] HEA, ZHRTE, 22, . A4 T M: R 3 BB A [21] Yao M F, Wang H, Zheng Z Q, et al. Experimental study of n-
HEE[T]. FAIMEEARSRI, 2012, 30(3) ; 254-259. butanol additive and multi-injection on HD diesel engine

[9] JinC, Yao MF, Liu HF, et al. Progress in the production and performance and emissions [ J]. Fuel, 2010, 89 (9): 2191-
application of n-butanol as a biofuel [ J]. Renewable and 2201.

Sustainable Enengy Reviews. 2011 . 15(8) : 4080-4106. (22] WEBUEE, SRR, AR, . YOI BLIUR RV HE

[10] Mate Z, Andras H, Artur T. Butanol as a diesel extender option BRI AT PE )], BRBERE 2 SR, 2012, 18(2) .
for internal combustion engines [ J]. SAE Technical Paper. 181-185.

2010-01-0481. (23] AR, SR, BB, R SHUEA AR B S il iy B0k

[11] Karabektas M, Hosoz M. Performance and emission Bo ek [J]. R L5 RESAR, 2010, 1(1) : 83-88.
characteristics of a diesel engine using isobutanol-diesel fuel [24] Z5HT4, BE, Taets, . SGlBLHRURORLAR B Ak 72 53
blends [J]. Renewable Energy, 2009, 34(6) : 1554-1559. RIS [ 1], PRALEEHR, 2007, 25(2) : 113-117.

[12] BOBLZ, Apg, FLAE, &5 T RfE 70 F R (SRRt 0 BF 5T 0k (25] H1EW], Bfefe. AL U2 [ M. V%, V9%

JELI]. /NBIPDIERHILS BEFG 42, 2012, 40(1) ; 76-80.

AZIE A AL, 2007, 247-250.



HUANJING KEXUE Vol.35  No.2

Environmental Science ( monthly) Feb. 15, 2014

CONTENTS

Calculation of Allowable Pollution Loads for Lake and Reservoir Based on Bi-direction Algorithm and Iis Case Study »++»eeeseeseerees

Form of the Particulate Matter Ambient Air Standards in China —««esssesreerresmnremntemmmnnin e WANG Shuai, DING Jun-nan, WANG Rui-bin, et al. ( 401 )
Seasonal Variation of Carcinogenic Heavy Metals in PM, 5 and Source Analysis in Befjing «++:toeseseereeesessssnnsinnnen: TAO Jun, ZHANG Ren-jian, DUAN Jing-chun, et al. ( 411)
Temporal and Spatial Distribution of PM, 5 and PM,, Pollution Status and the Correlation of Particulate Matters and Meteorological Factors During Winter and Spring in Beijing ~«+++esereeeee
............................................................................................................................................................... ZHAO Chen-xi, WANG Yun-gi, WANG Yusjie, et al. ( 418 )
Inversion and Spatial-Temporal Distribution Analysis on PMs_ Inhalable Particulate in Beijing —+xeeeeseeesrersssssenmesnmsinniinii s WANG Yan-hui, XIAO Yao ( 428 )
Characterization of Ultrafine Particle Size Distribution in the Urban Atmosphere of Hangzhou in Spring XIE Xiao-fang, SUN Zai, YANG Wen-jun ( 436 )
Size Distributions of Aerosol During the Spring Festival in Nanjing WANG Hong-lei, ZHU Bin, SHEN Li-juan, et al. ( 44
Size Distributions of Organic Carbon and Elemental Carbon in Nanjing Aerosol Particles «e-vesessessesresesrsenenmiesninsinenenns WU Meng-long, GUO Zhao-bing, LIU Feng-ling, et al. ( 451 )
Characterization of Organic and Elemental Carbon in PM ;o in Xinzhou City w«+eeerrererresermresimsinnssnnsnis e SHI Mei-xian, PENG Lin, LIU Xiao-feng, et al. ( 458 )
Seasonal Variation of Concentrations and Distribution Characteristics of PCDD/Fs in Atmosphere of an Industrial Area, Guangzhou ««+:+-seseeseseeseess QING Xian, SU Yuan, SU Qing, et al. ( 464 )
Hazard Evaluation Modeling of Particulate Matters Emitted by Coal-Fired Boilers and Case Analysis «+«++s+seeesessessensensssnsnsnsiinennnnns SHI Yan-ting, DU Qian, GAO Jian-min, et al. ( 470 )
Chemical Characteristics of Precipitation in South China Sea «+:++sevseeeresresnersssnssmiiiniiniiii e XIAO Hong-wei, LONG Ai-min, XIE Lu-hua, et al. ( 475 )
Analysis of Acid Rain Characteristics of Lin’an Regional Background Station Using Long-term Observation Data ** «+++ LI Zheng-quan, MA Hao,MAO Yu-ding, et al. ( 481 )
Characteristics of Atmospheric Nitrogen Wet Deposition in Beijing Urban Area HE Cheng-wu, REN Yu-fen, WANG Xiao-ke, et al. ( 490 )
Studies of Ozone Formation Potentials for Benzene and Ethylbenzene Using a Smog Chamber and Model Simulation «+«++«+xeseeseseessesnessenennsinisneninnenenens JIA Long, XU Yong-fu ( 495 )
Characteristics of Fly Ash Particles Deposition in the Snowpack of Laohugou Glacier No. 12 in Western Qilian Mountains, China ++++++++++-+- DONG Zhi-wen, QIN Da-he, QIN Xiang, et al. ( 504 )
Odor Emission Rate of Municipal Solid Waste from Landfill Working Area «t-eeeseeeeereesesismenenninineninnn e QIANG Ning, WANG Hong-yu,ZHAO Ai-hua,et al. ( 513 )
Gaseous Phenol Removal in a Bio-Trickling Filter ««+«+sessereereereserenenmenienenninninnisi e HE Jue-cong, HUANG Qian-ru, CHEN Zhou-yang, et al. ( 520 )
Particulate Distribution Characteristics of Chinese Phrase V Diesel Engine Based on Butanol-Diesel Blends «+«++«seseereereenseeseneneienicnnens LOU Di-ming, XU Ning, FAN Wen-jia, et al. ( 526 )
Effects of Turning Frequency on Emission of Greenhouse Gas and Ammonia During Swine Manure Windrow Composting ZHAO Chen-yang, LI Hong-mei, WEI Yuan-song, et al. ( 533 )
Oxidation of Mercury by CuBr, Decomposition Under Controlled-Release Membrane Catalysis Condition «++++sssseesessesessenensneessnennensenens HU Lin-gang, QU Zan, YAN Nai-qiang, et al. ( 541 )
Distributions and Influencing Factors of Total Dissolved Inorganic Antimony in the Coastal Area of Zhejiang and Fujian =+++++++++++- ZHANG Xu-zhou, REN Jing-ling, LIU Zong-guang, et al. ( 547 )
)
Risk Assessment of Quaternary Groundwater Contamination in Beijing Plain ( )
Mixing Behavior of Nutrients in Different Seasons at Liaohe Estuary ««+esveereeseeresesmienienmimininn ZHANG Jin-hua, YU Li-xia, YAO Qing-zhen, et al. ( 569 )
Distribution of Nitrogen in the Sediment of Taige South River Estuary «w+eseseeeresersrsemermieminnini e MA Jiu-yuan, WANG Guo-xiang, LI Zhen-guo, et al. ( 577 )
Selection and Purification Potential Evaluation of Woody Plant in Vertical Flow Constructed Wetlands in the Subtropical Area - +++ CHEN Yong-hua, WU Xiao-fu, HAO Jun, et al. ( 585 )
Correlation of Substrate Structure and Hydraulic Characteristics in Subsurface Flow Constructed Wetlands —+-+e«eseseesreseeeeneeees BAI Shao-yuan, SONG Zhi-xin, DING Yan-li, et al. ( 592 )

Impacts of Eichhornia crassipes (Mart. ) Solms Stress on the Growth Characteristics, Microcystins and Nutrients Release of Microcystis aeruginosa =«++++++sssssessssssssssisnunssinnnisniinnens
..................................................................................................................................................................... ZHOU Qing, HAN Shi-qun, YAN Shao-hua, et al. ( 597
Effects of Different Pre-oxidants on DBPs Formation Potential by Chlorination and Chloramination of Yangtze River Raw Water ~-++v+eeereeeeeee TIAN Fu-xiang, XU Bin, RONG Rong, et al. ( 605
Adsorption of Phenanthrene from Aqueous Solution on Cetylpyridinium Bromide ( CPB)-Modified Zeolite -«++x+:+esserererereereseeneneennnensnne LI Jia, LIN Jian-wei, ZHAN Yan-hui, et al. ( 611
SONG Chen-yi, YIN Da-qiang ( 619
FU Shi-yu, LIU Guang-li, LUO Hai-ping, et al. ( 626

Characteristics and Selectivity of Photocatalytic-Degradation of Tetracycline Hydrochloride

)
)
)
)
Characterization of Biocatalysed Sulfate Reduction in a Cathode of Microbial Electrolysis System )
Characteristics of Dissolved Organic Matter in A/DAT-IAT System for Municipal Wastewater Treatment Based on Ecological Safety «+:e+eseeeeeeseeeesees YANG Sai, ZHOU Qi-xing, HUA Tao ( 633 )
LI Bin, WANG Zhi-wei, AN Ying, et al. ( 643 )

*+ LIU Ming-guo, WU Chang-yong, ZHOU Yue=i, et al. ( 651 )

Treatment of Pectin Wastewater by Anaerobic Biological Process CHEN Bing-bing, YANG Chun-ping, LI Xiang, Det al. ( 657 )
(1663 )

(669)

)

)

)

)

)

)

Membrane Surface Fouling Properties in MBRs for High-Salinity Wastewater Treatment

Treatment of Petrochemical Secondary Effluent by Ozone-biological Aerated Filter -

Sorption Mechanism of Ofloxacin by Carbon Nanotubes —«+esssseeseeeserererniinieneninininenins e ZHAO Xing-xing, YU Shui-li, WANG Zhe ( 663
HU Xiao-jing, ZANG Ting-ting, GU Hai-dong, et al. ( 669
WANG Jun, WANG Yao, HUANG Xing, et al. ( 678

Biosorption Characteristics of Cu® * by Spent Substrate of Pleurotus Oyster

Adsorption Dynamics and Breakthrough Characteristics Based on the Fluidization Condition -+

Characteristics of Speciation and Evaluation of Ecological Risk of Heavy Metals in Sewage Sludge of Guangzhou ««+++:=+sessesseseseereess GUO Peng-ran, LEI Yong-ian, CAI Da-chuan, et al. ( 684
Spatial Distribution and Accumulation of Heavy Metal in Arable Land Soil of China =+«+++ssesresesrssreresnenenssnsimnnnesnnnenes ZHANG Xiao-min, ZHANG Xiu-ying, ZHONG Tai-yang, et al. ( 692
Pollution Patterns and Health Risk Assessment for Polychlorinated Biphenyls in Soils from a Capacitor Storage Site ZHOU Ling-li, WU Guang-long, XUE Nan-dong, et al. ( 704
Occurrence and Spatial Differentiation of Polyeyclic Aromatic Hydrocarbons in Surface Soils from Shenzhen, China = +oveseeeeresresnesseneenes ZHANG Di, CAO Shan-ping, SUN Jian-lin, et al. ( 711
Risk Assessment and Countermeasures of Heavy Metals Pollution in Wanquan Segment of Yanghe River «e+ereeeeeereesenersinieniennienne TAN Bing, WANG Tie-yu, ZHU Zhao-yun, et al. ( 719

Effects of Group Matching Curing Agent on Exchangeable Ph, Cd, Zn Contents in the Potted Soils and their Accumulation in Rice Plants +:+sereeseeereererermienienniinin.
........................................................................................................................................................................ ZENG Hui, ZHOU Hang, QIU Qiong-yao, et al. (
Impact of Compounded Chelants on Removal of Heavy Metals and Characteristics of Morphologic Change in Soil from Heavy Metals Contaminated Sites -+ YIN Xue, CHEN Jia-jun, LU Ce ( 733
ZHOU Na-na, BAI Yao-hui, LIANG Jin-song, et al. ( 740
CHEN Zi-ai, CHEN Hui-juan, WEI Ben-ping, et al. (

Characterization of Manganese Oxidation by Pseudomonas sp. QJX-1
Effects of the Ratio of NO; -N to NO, -N on the Removal of Sulfide and Nitrogen by Mixed Culture and Pure Culture

)
)
)
)
Carbon Metaholic Characteristics of Airborne Microbes in Hangzhou GONG Chan-juan, XU Jing, FANG Zhi-guo, et al. ( 753 )
Study on the Backward Extraction of Cellulase in Rhamnolipid Reverse Micelles «+:«+sessesseseesrssessenesmsenenninniinieneninnnns ZHAO Yan-ge, YUAN Xing-zhong, HUANG Hua-jun, et al. ( 759 )
)

)

)

)

)

-+ ZHU Ai-jia, XU Zhan-zhou, LIU Gui-ze, et al. ( 764
WANG Yan, MA Ze-min, WU Shi-jin ( 770

Inner- and Inter-Species Differences of Mercury Concentration in Common Fishes from the Yellow Sea

Study on the Effect of Enzymatic Activity and Acute Toxicity of Three PAEs on Eisenia foetida

Environmental Safety Assessment on the New Super Absorbent Polymers Applied into a Soil-Chinese Cabbage System — «++xteresueresesesnennee LI Xi, HE Ji-zheng, ZHENG Yuan-ming, et al. ( 780
Study on Dynamics of Hydrogen Sulfide and Carbonyl Sulfide Emission Fluxes from Suaeda salsa Marsh in the Yellow River Estuary -+ LI Xin-hua, GUO Hong-hai, YANG Li-ping, et al. ( 786
Key Microbial Processes in Nitrous Oxide Emissions of Agricultural Soil and Mitigation Strategies = «+s+ssesreseeseesesnerenssennenne ZHU Yong-guan, WANG Xiao-hui, YANG Xiao-ru, et al. ( 792



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN
wOE. (FHEREEHT)

JIEIL TR THLE
doAE  AEHE BT
BRFHAZ &5 %2 M

N OO G

w#H A7

(HUANJING KEXUE)

T2
s

TR

H W
i A
T
o AR

M siEZE
Jlssan R
K W OE

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(HH 1976 4E8 HAIH)
0144215 H 35% 521 Vol.35 No.2 Feb.15, 2014
F & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
e % Bk A School of Environment, Tsinghua University
. —;rﬁ (TR BT %) 40 B2 Editor-in -Chief OUYANG Zi-yuan
. . s y ‘ Edited by The Editorial Board of Environmental Science ( HUANJING
BT 2871 {7 (I3 UL i
TN 5} H
. KEXUE
18 5, R4 : 100085 ) ) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
B .010-62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
ZIN N B
tﬂgﬁéﬁﬁ% 100717 Beijirlg 100717,China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S 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
CN  11-1895/X

90. 00 7T
B FEIT

ER ALK S 2-821
ESEITR S M 205



	1.pdf
	FM.pdf
	中文目录.pdf

	20140218.pdf
	3.pdf
	英文目录.pdf
	fd.pdf




