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Eco-environmental Evolution Inferred from n-Alkanes and 8°C Records in the

Sediments of Shijiu Lake
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(1. Jiangsu Key Laboratory of Environmental Change and Ecological Construction, School of Geography Science, Nanjing Normal
University, Nanjing 210046, China; 2. State Key Laboratory of Organic Geochemistry, Guangzhou Institution of Geochemistry, Chinese
Academy of Sciences, Guangzhou 510640, China)

Abstract: The study of global changes has focused on the reconstruction of paleovegetation and paleoclimate by n-alkanes and 8“C.
?%Ph contents were measured for dating. The distribution characteristics of n-alkanes and 8"C were used to indicate the source of the
organic matter in the sediments of Shijiu Lake. The relationship between modern eco-environmental evolution and human behaviors was
discussed in this paper. The combination characteristics of n-alkanes showed a significant odd-even predominance in high-carbon
number and main peak at C , suggesting that the organic matter in the sediments were mainly derived from macrophytes and terrestrial
higher plants. The 8"C contents of C,,, C, and C,, n-alkanes were analyzed. Results indicated that C, plants are the dominant
species. The distribution characteristics of n-alkanes and 3"C in different periods revealed the impact of human behaviors on Shijiu
Lake. From 1862 to 1970, the low relative content of TOC, TN, C,,-C,, and the light 8°C,,_,, values showed that there were less
human behaviors effects on Shijiu Lake and the eco-environment around the lake was stable. From 1970 to 1983, the relative content of
TOC, TN and C,,-C,; increased significantly, the 8"C, ., values became weight. In this period, large areas of Shijiu Lake turned into
farmland; pollution by fertilizers and pesticides was serious; large amounts of industrial and domestic wastewater were discharged into
the lake. All these human behaviors resulted in the degradation of terrestrial higher plants around the lake. Meanwhile, the
eutrophication levels were significantly increased. From 1983 to 2010, the relative contents of TOC, TN and C,;-C,; were still in high-
value ranges, the problem of eutrophication was not effectively controlled and the eco-environment of Shijiu Lake was relatively
degradated.
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Fig. 2 Profile distributions of >'°Pb,, and depth vs. sediments age

2.2.2  SAYUR S E

PRI LV R TR IS IS 22 200 HIWAERL 1 ¢
A 30 mL B0 10% (B R RIZ
24 h LIE (SRR S b R R R v i, A
TFRIRUEZ R LA R BR AR BR L , T8 V5 0 RE il AL
Fh T 50°C M5 T O H AL T AR S AT TR 4
B, TCR T ETCER /3 AT ( Vario EI-1I, USA) i
17, BRLs B33k K TOC(% |, B 4380 A1 TN (% |
J i E0) . B FE S 0 AT RURE S A A5 R R
HAP . XA MR (5 W), HoAw i i 22
o M £0.02% (L CIF, Fis %0 C F1 0. 003%
(VAN 3, BT o500 .
2.2.3  IEABERE K BRAARRR [R5 2 BT

E VR T BF S 2 200 H im & H %/
FEE(97: 3 (RBLEL) IR A3 IR [l 2 72 h. M BR
FRE AT BEAE AR B BT R S B AT B B R
JEFR A 3 2 6 AL Ah B4R R R R 2t
40°C fight | 78 R MR 4R f5 , AL AR/ RE B AT (1

3, RFLL) 43 B8 B ke 21 43 A M 41 4. 32 FHAOH
L TEASOUE AR A e A 2 43 1 B B 0 A AT
SAMETE(GC) iR A 2R 2Z )5, s BUH s o
FE S HEAT A3 - BT (GC-MS) 43 BT, B 12 4 e 4 11
FLARA B R 3 0 AT T sl B R 1 o S TR sk
Bt b AR T2

SRS B A0 35T 35 70 B < 2R A 354X
(HP 6890 1T ,USA ) il % # i e s (R e 250434, €8
TERE R DB-5MS BEME @l B 408 A3 (30 m £ x
0.25 mm W& x0.25 um 2. Lo EAE 1 ~
1.2 pL, #EFE DR BE R 290°C . FHRAR P . 01 bR 15
80°C ,fHYE 2 min, LA 15°C +min ' FF & 150°C , H-4 5
4°C +min "' FHRE E 290°C , {HE 20 min. 3% T %4>
Pk A AOME 3% (HP 6890 11, USA) -t i ( GV
Instruments IsoPrime , USA ) B¢ AN, (4% #E A i FE
JF5 GC 7 #r—3, B4 [ 50 ~ 550 u, 2
Ao s/ <, W% N 1.0 mLemin ",

TER e s BAA e [R] (57 32 3 A < 8 (B 3i- Joe i o



2

DRANSE : IR A S B AR ) 3R 10 SR A7 1 A A PRE 8 AL W5

487

JE WIBERR AT IEAT IR R 45 A 15 B IEM e 18 FHA
AT - R U IE Y (GV Isoprime GC-IRMS,
USA) X IEFGBERS L o364 T B AR [0 38 43, (63
FE24 DB-5MS REE flE 4058 (6154 (60 m 1< x 0. 25
mm M2 x0.25 pm IRZE) , AR, Tosr it
FET ~1.2 pL, #EHE R 290°C. Ak 5 ik iy
PR R 850°C. FHEREF . #IRIRE 80°C , 1H R
2 min, Ll 15C ‘min "' F}F & 150°C SHZTT 4°C ~min "
FHEZE 290°C , fH IR 15 min. 1F 4518 BT [F) (3 %
(T84 PDB bR AT T RA R
8°C(%0) = [ (Ryg/Rizse) — 1] x 1000

X, R =C/C AR A TIR 22N + 0. 5%0, T
FEMZ DI 2 W, AT 2 VR I 22 VI Bl i
+0. 5%oLAP , LAPRTIE S50 235 S A0 v ff 1

ZR51R

DU+ TOC . TN Ko C/N (R3] I 43 A
WA TR A MUK 2 B A BRI A HLA
JEXAFAE, I TOC | TN F1 C/N AY(E AT DL Be— 5
B I B A P RE . SR AR B A ok B Y
FHLW C/N H—MBAE 4 ~ 10 2Z[8], T ok [ AR bk
K C/N %> 121,

3

3.1

mE 3 Fs, A EBUURY o ToC, TN #1 C/N
A2 2 B = B BB Ak TR T 11 ~ 30 em 4,
TOC JEFE 4 0. 28% ~0.87% , {4 0. 60% , TN &
A 0.04% ~0.10% ,¥{E 4 0.07% ,C/N JEHI A
6.7 ~10.0, AN 8. 2, BLBY B C/N #£ 16. 5 ~19 c¢m
A SRR, 156 P A VR S L i 5 L g A\ L A1)
I, MM TOC FTN F i 3R AL FHARKT, B3R
RGN | S WA B AR A AR T DR R A 2SR
B EasE ; 8 ~10.5 em Ab, TOC YL F K 0. 89% ~
2.63% , ¥I1H M 1.99% , TN & Bl K& 0.10% ~
0.28% ,¥I{H N 0.21% ,C/N JLF }y 8.6 ~10. 4,1
5 9.5, LK EBE TOC . TN Fl C/N ¥ BET EE 028 1%
S BAGERE TnEa F, AT UL B B A2 R B U AT L
Jo K0 A B PR A BILSE B2 I A R AR
BEHT— AR L B 4 R T RE S UL B BOR R A
KIEHHF; 0~7.5 cm A, TOC JEFEIH 1.94% ~
2.38% , ¥ {H N 2.20%, TN & H K 0.23% ~
0.28% , ¥} 0.26% ,C/N JiFE Jy 8.2 ~9. 3 Ml
8.5, ILB BE TOC, TN & He AT Ak T & E e u% , i
C/N BT — B A T o A 3 11 ok B B3 e 21 4 Y A
A HUTTTTHR LG B, WA A SRR i —
TR 5 5 A

TN/%
02 0.3

C/N

0.4 7 8 9 10 11

[= N SN S )
— T

2010

3=

=

1983

12 +
14
16
18

R /cm

1970

R

20
22
24 ¢
26

1950

28 +
30 +
32 L

[

1862

.
=

B3 AHE#TAEYF TOC, TN X C/N HFmEL

Fig. 3 Profile distributions of

DU b IE R B Ik 201 2 A AE
A1 L UTRR IR fy ARSI M ) TE AR e SR i B o)
MBI Cg ~ Cuy , AR BLLL P (5 BR B50E 48 e 428
HERIATEAE, IF BHAE Cys ~ C, TWH A BEW
A ARE N0 S E AR B UL YRR S E A
BEIEIRAR # 8 B (CPL) YU Bl R 3.2 ~ 7.0, B {H A
4.5 AL (OEP) JEHI N 3.0 ~6.7, ¥{EH 4.5,
FIATURUY) F AT LT 3 B VR T ki A AR A

3.2

TOC, TN and C/N in the sediments

TTHR.

CPI:L{ Z<C25 ~ Cy) s . Z(Czs ~ C31) ae
2 Z (C24 ~ C}o)ﬁ%t Z (Czs ~ C32){.Ej§é'jz

OEP = Cy +6Cy + Gy

4C, +4C,,
P 4 S FEMITURRY 9 54 it UM (3% 18T (7L
FIEIE 4 ~4.5 em &b). N LUE Y IRER BLE



488 E

B i

ket aWrE C, A B KRR, ar it HAw
5 PEAFBEGTE I L Coy M Cys hy F2 05 B , v Bk KR LA
Coy v Cog M1 Gy, N VR, HA B 5 YA A0S A
B K B0 TE R e e o3 AT A R LA S R ORR ) A LS
AN IR, — BT, 7 i SR R A T B K00 A1 Y
FR Cis ~ Cop , B C, Jy A4 BRI RY 73 A7, TE W
RAFEIEE DOK | R R ORI BE KA ) e B o) A
N Cyy ~ Cos , HHPAE G, L Cou M Co A A R
JEE 5 Tl A= i 25 AL 0D 194 T A o A ik S0 = 03 A A
Cy ~ Co W RN, 1 T HR B TRZ &5 R Y
Cor v Cog M1 Gy IEMBERRAL S W, DT B AT 825 19 7
BP0 22 AT FLI ORI R it 14 TE AL e e 20 A
FRIES T, HAT DA SOR IR T Rl A e A A i A
BRI SR AR B TR

nCoy MC29
nCzs 27

anl

nCi7 nCas

nCo nCs3

LA

1 1 1 | 1

10 15 20 25 30 35 40 45
PR B4 B 1)/min

B4 ABRBNRYHEREERESHEEIEE

Fig. 4 Gas chromatogram of n-alkanes in the sediments

it 5 HE R B (R A Ak | R AR e K 45 21 43 (R R G
TRk L. WK S B, DU I 26,5 ~
30 cm Ak, C,, ~ Co 1 AE XS 5 2 3 e LU 3l 78 T 3¢
K,Cyy ~Cy, IIARXS 5 i BB W LT H 11 ~ 26
em AL, C,, ~Cy . Cyy ~Cos Jo Cyy ~ Cy FUFAXS F5 1Y
BORFRAE , H SO E R G T 7 LE SRR, ] LIk

C17~C19/%
0 3 6

nCig

Ca1~C2s/%

Ao BT %) 38 SR R AN o KA T AR 445 0 ~
10.5 em 4b, JEH: 8 ~10.5 em Ab,Cp; ~ C F Cy) ~
Cos P AFNT F5 et S 1 0, FLRSUE 7 = (B Y5 0% | T 5
TS AA ot S AR R 5 et A A R sl i 34, 2 B e it
TR B DA B SRR A A A 1) 5 I i 1 22 | b
5 C/N 852555 — 34, SL[R14E 7R BL i A P A K (AR
B DA

K FHETE . DUKFHEARAE ) 9 IEA B2 LA C,, |
Coy 1 Copg Sy =, T 240 TRT R 988 283 119 1 A o = 22 00 LA
C, ME,FIH3C,/(C, +Cyy + Cyy) HLAETT LI R
AT R 2 R A K A A A LT R A HILIR A A
Yok (L 6) . DIEIIRER: 3C,,/(Cyy + Cyy +Cys) 38
BN 0.1 ~0.7, %84 0.3, ZWIARX T R2EM 5,
KEK AP TRR ) v A BLJBT %) BTk o 18 0 3.
M 6 FTLLE 1, DIERYETH 26.5 ~30 cm, 3C,,/
(Cy +Cypy +Cog)TE0.3 ~0.7 JEHE NP BN, ¥IE N
0.5, Ui BT A ML B STRA X 5 22 11 ~26
em Ab LU AR FERARIE I Y, ¥9(E R 0.2, BEWT itk
3 R AR A= A 6 A7 BIL B A oy 246 X6 DG 3 TR
REEMXTED; 8 ~10.5 em b HAEAIRAL T HE4IE
JEE, BIME A 0.3, R0, X C/N K R IR AR A 44
Tt Je AERT 5 St 9 23 A 100 BH LG B BT 3 R R
EPEE KRR & A, 3C ./ (Cyy + Cyy + Cy)
FUAB 2 i LAATH A 26 AR 918 BB, 5 5 DR AT e ot D
A HLBT A5 ATE BT T P S S R AR A A
YR BEA KL 0 ~7. 5 em BEEHRIE S,
FOAE BB B (IR R 0. 6, 22 IH T A LR Y
TUBRAELHE K, & B SRk ) B ™ .

HRAE 73T WL ER L 225 o | IEA BE 1k
B Cy R TR FEAARY) 5 OLH; AR A A

Ca7~C31/%
30 40 50 60

N B NO
T

2010

WE/cm

18 |
20
2t
24 L
26 |

AR

B ==
30 b

2L

9 12 18 24 30 20
12| ; 11970
ol ]
16 | ]

; 11862

BE5 EHSHRETFHREMRES NS STHIEFGIRENESSENHEEL

Fig. 5 Percent of short-chain and long-chain odd n-alkanes contents in the total extractable organic matter



2 DRANSE : IR A S B AR ) 3R 10 SR A7 1 A A PRE 8 AL W5 489

Yy i B, IEAERIE A PIMILL C,, T Coy by
ik, (Cyy + Coy ) /2C,, HE A AZ AL AT LA Sz B Fili Y58 1 55 A
Yy N ZSHI AR AL . FAESG N, REAKE ) [ A AAE D)
SU IR E A [ V- A NI NI N 1< N7 B T A N B 7 B

P22 IR DR K B IE A ek (BT >
Cos ) AP IIREE IS B (ACL) {E AT LRI AAR 7R A
A A AS A 1) R %) i A BTRR : ACLL {ELI R, %
W REAA AT o (4 LL e AR A g 2212207

25 x RAys +27 x RA,, +29 x RA,, +31 x RA,,

ACL =

RA,; + RA,, + RA,, + RA,,

WK 6 Fias, YUY TE 26.5 ~30 em, (Cy, +
Cp)/2C, G M 0.6 ~ 1.1, %4 0.8, ACL {43
il ok 28.4 ~29.0, ¥{H N 28. 8, {5 HA LI 3 PN A
FEPIAAT PR3 11 ~26 em &b, (Cyp + Cypy)/2C,,
BRI 1.0~ 1.7, {60 1.2, ACL {HIEH # 28.0
~28.7, %16 R 28. 4 , RITE AR AAT D) o5 L)
KRS, FAE ) B AR AR, W XA S IR
X RAE MBTE 11 ~ 16 em 38 il N P ME 1Y 8 30 iR
FEBI LA/, AR AS A Pt A i 530 X Rl
TR T R A —E XL FR; 8 ~10.5 cm 4b, (C,,
+Cy0)/2C, BN 1.1 ~ 1.9, #{H K 1.4, ACL {H
JER A 27.7 ~28.5, H{H g 28.0, A1 (C,, +
Cyy)/2Cy, BB IE, 0] 58 15 18 X A AR 1l 3 i />
IS A AR P 6 A5 HIL ST 1) g A AR 5 PR 3AT 55 0
~7.5 em &b, (Cyy +Cpy ) /2C, TEEI N 1.0 ~ 1.5,
8N 1.2, ACL {HYZH Ny 27.9 ~28.4 4{H Ky 28. 3,
AT UL DR A AE ) 5 A A A% R, A
Yz AARE TR
3.3 KEE IR S A [l 2 XA A (A A

TEFGIERE S AT IR A8 7R — R BT AT HL
JE R AR, S A X S A FER S A8 Ik B 77— 5E
(1) JR B 8 2 , AN TR 2R ik v vl A7 A A A [
AEARLEY TEAG e 20 B, 3 A 75 F Ak 22 26 1)K 6 i
JIG BRI TR A LA X 43 ELAAR A A i AR
FLUR AE W i A= w2 SRR P S U, BB e ok
IR T HREAMY SORAARRY) , ANFEXT C, . C, S CAM

513C25/%o 513C27/%0
-30 -28

-26 —24 -31-30 -29 -28 27 —26 31 -30 29 —2

3C)7/(Ca1 + Ca3+ Cas) (C27 + Cz9)/2C31
0 0. 2 0. 4 0. 6 0. 8 0 5 2.0

0 2010

81 1983

il 1970
5 o
m 16t 1956 3%
B 201

241

gl % 1862

321

Bl 6 AEHTMYWEMIRIE3C,;/(Cy +Chy +Cys)
B (Cyy +Cyy ) 2C, HIEIEZEAL

Fig. 6 Profile distributions of 3C,;/( Cyy + Cyy + Cos)
and (Cyy + Cy9)/2Cy, of n-alkanes

MO HERR R 43, SR, TE AR ek AR [ 437 25 4
AR —E R L RAN T3 BN | X A 101
i A4 TG 8 ML A B I T ) DX A R B AR A A 2

AR b IE AL BE ke A 81Ch5 . 87C,, .
81C, A1 8" Cy, fH A8 b 3 B 4 ) N - 24. 9%0 ~
-30.0%0. - 26.6%c ~ — 30.5%0, - 28.5%0 ~
=30.5%0 Ml — 29.4%0 ~ - 33.0%c, ¥ 1 7% 5 N
~27.6%0. —28.5%0, —29.8%F —30. 6%0. WK 7
FER, DU # T 11 ~ 30 em &b, 1F K 4 B B 4K
8"Cos o LR A , I LI VR B (1) AR VR S PR 2 12
ASTE (R H; 8 ~10.5 em 4b, 8°C,, . 8°C,, Fl 81C,,

513C29/%o 813 C31/%0

3332 —41 —30 =29

|3 8

2010
i % _______ 12004
11983

R

? é 1970
1862

7 EMIRBEE Cy. Cp. Cpy B Cy R EENHEEN

Fig. 7 Profile distributions of 8'°C values of Cy5, Cypy, Cpy and Cy, n-alkanes in the sediments



490 w

B i

{ELIA S 2, BRI, T BE S N iR T A
SEFMA KR 0 ~7.5 em &b, 8°Cys 5, HI A 4R
HEH T 8VC, EAEIER)Z 4 em A2  IRES
A I A S A

WG A A VER 7 XA B2k & S A
AR5 R C, . C, A CAM ) = K2, RIA A2
RS S TEA R IR EL 551 T A7, C, ) — e o3 A
Tl OGRS, T C, YN 2R
KAEBAR . 10 AR5 P52 i g R, B
K C, FHYIE R BESE 8°C (54 B 43 i 7 - 32%0 ~
~39%0 K — 18%0 ~ — 22%o, T #1705 A ML
"°C LU ifi A= v A5 A 4 i T, 38 2ok I o O RR A K I
Pl 8C B AT LAHE 75— 52 I 3 P 35 DX BfF 30T 190 A
PRIFRERRAL - 3@ i % A F TR K B I
BelE C,y . Cop Al Cyy 1 87C (HHEFT I, R
FAR — oo, 2 I BEE - 32%0Fil - 22%0AF R C, il
C, Y ERGERE 87C BysmoClE , £l 0 I s i 04
I C, K C, M r AR i 1 H 3 304 5
ﬁnF[M,SSJ .

13 _
8 C n-alkanes T

8" C,, x RA,, +8"”C, x RA,, +8"C,, x RA,,
RA,, + RA, + RA,, X

(=32%0) x X + (=22%0) x (1 =X) =8"C, i
1, 85C, e M EEEIEFBERE 81°C BT H1H ;
l:{A27 N RA29 N RA31 %;‘7”7@ C27 N C29 il C31 E’Jj‘ﬁ}(ﬂ’ﬂi
JE 5 X For Cy PR E A Be R i sTik e, B C,
FE P AR B 3 5 i

A A LA ot e sk [ 7 28 1B ) A8 Ak i Bl J — ot
B S5 SR T, A F L XA 2 B D) C A
Yok E. Kl 8 Fon, DL 26.5 ~30 em 4L,
8"C, e TEFA B AR, C, HHY & H WD, WTRE S UL
Bf 40 e U T 5 A RO AR R O 11 ~ 26 em A,
8"C,-aivunes [H T ENZ AW T W FAF, C AP 1L 76%
TR E] 66% , I 33 /)N, 22 B XA < fe
2T FR T Y5 B T S (E R AR S BRI
B RFERE. 8 ~10.5 cm Ak, 87C, e (H 20 i T
C; Y & W RN, X — A g 55 20 22 70
~ 80 AFA N R B BT sh A7 ¢ o5 —Jr i
AT AR ROz I N A S 1 AR T B AR Ak,
R T R R EAG A C, MR, J5A%
SARGER I KA IR 1958 ~ 1979 4FJ&— X}
TRAEH, JC I 1978 48, KL s L £ T
TR Bl )RR e Ui T 5 RS, B Ml DX AR Y %

JKEEA 532 mm , AR FARRR KR —2 00k
REFEFHE—TJ7 R M I N X C; A & i
ERRACER AL TR , 55— 7 i mT LR P i) 1
EAERES# 0 ~7.5 em Ab,8°C, . (HARE
B Cy MYDZ B AR & IR TE 65% ~T75%
Z[A]. 3k —J7 1 ] R SRR R A G, A F AL
A 2 AR X, AE R 32 8 R 5 397 9 R W) 1 i
PR AR S A Bt L BGE A C, AP A:
£, I H A 20 22 80 AR LR TL I BE A T4
XU A B BEK R 3G  A] RE S I C; AHA)
BRI AR B —Jrm W] fig 5 ANZE sl ok,
1979 4ER I , A7 F A b X% K T AR Rl B ) 3 A 45
1, W X AB AT B, A R VR 45 1 Az 28
5, XA —E R EARRIET ¢, AR

3¢ n-alkanes/ %60 X/%
-31 -30 -29 -28 -27 50 60 70 80 90

2010

0 s O

1983

B

YR /cm
>
AR

28

32
B8 KEEMREBREMLIMTHE 8C, mane
EC, EEMESSE X NEEEWL
Fig. 8 Profile distributions of the 8'°C,_....

weighted average and the relative percent of C; plants

3.4 NEIE S5 X AR S PR AR K R R

MR FBT TR TOC . TN 2 C/N HITfi43 A7
5457 Ph I E AR S BT LUK TR AR S DL
3 MU BatE AT R0 43 56 1 B BCh 1862 ~ 1970 4
(11 ~26.5 cm) , YUY AT HILIT & f A X A, 0
i 75 SRR A A R ARG I s 5 2 B R
1970 ~ 1983 4E (8 ~10.5 cm) , A HLFE & 12 i & 18
I, 292 b — DU Bef 3 ~ 4 A 91305 SR AR W]
B, KRS A 53 BBl 1983 ~
2010 4F(0 ~7.5 em) , A LB AL T (s,
DA S PR R R i IR AL R . A s B AR
BB 5 NG A BB VIR, X
YT IEAR e des B S A e [R) 5 28 43 A , 19 B 45 SR K
5 TOC, TN, C/N [ SUARHEAH— 30 ik, K
T AR L3RR 50 3 AR B A2 355
XA AR KR



2 DRANSE : IR A S B AR ) 3R 10 SR A7 1 A A PRE 8 AL W5 491

551 BB 1862 ~ 1970 4 YU TR AT ML &
SRR BE 9 AR v G2 2 3, {H R AR AL T IR (R T W
C/N £ 1950 ~ 1955 43l H BUIEAE. 455 IEA ke ke
e BRI RIS 2R () 43 A FRAE , ST LR Z i B &) 43
2 ANEETEE. 51 T B 1862 ~ 1950 4F, Ik
T B8 E A o e A KT i SR APR TS AT PR TR i Sk
R SR () +Cy) /20, WIZ DU
BEEARARKEY) S LA A SR T, FEAR Y 0 &
ARG KB IEM bR 8°C fH [ Btk i 1A C,
FEY 5 AR RS R | S T X M Sk At s RS E
AT DAAEIRT , 1862 ~ 1950 4, A3k ) X PR 85 52
M 5870, T80 DX A AR S PR B A R . 55 2 AT B hy
1950 ~ 1970 4, it C/N 3K, R B BG U A P
AT IR Z  nTRE S R AT T R AR
PR AL FIAR 254 G5 (Cyy + Cyy ) /2C5, FE
1956 4F 2 J5 B 98/, T B 5 1958 4R fe 4 R
KIFNPAS B 2SR AT O, AR T RBEE IR K i
AR DA B, 38 B T 0 DX ] AR A A ) K
AT segkeBl ) 20 4 50 AEAC LISk S TR K&
JRITT B, AT LT 4 X1 X A9 4R e Itk A 5
KRR 9 X A SRR 1.

552 BBt 1970 ~ 1983 41 YUR P A WL &
I EHEIN, C/N 1E 1977 4E TP UOE BUE (A, v]
LIt DR B i A 1 — 25 B R TP IR ERE A
Jot J AR AF T 3 ek B 2 1IN 7 RS P P R
FERAK AR R IS R AR R . 5
IR AT RE 5 N SS R AR AR 7 R
A BBETCR M AIE SR & A R B R Tolk Al
HETETE K HEEHEAMIAA X (Cy + Cy) /2C, 1
TP B S, R AE 1977 AEREITIE (e, %
W REASAE ) 1) B i SR AR, 33X — 5 T W] B2 TR R
MR A S Y, 55— TN AT RE S 20
22 70 AR LIRS T A G & e , AR
eI DX A7 R T A T R e ). A Rk R B,
70 AEAR AR, A I D JE T 1R B R e, B
SECT WA TR FORE 264 km® 4i/N K 214 k',
Wk T I 19% , WHEARAT F A A9 1T B 38 1E 2 R A et
Y0 R B T T T I DX A % e
— 5 s IEIK e i i BUR 1 R A AL
Fp R AR WA A AR TR A RS
B i KA R R B T R R ) — T 2 A
A A R VR E 1 2 i 55 , P B K s
TR, XS KA EM R 8°C (AF8 7R I i
Cy FHY & i A B ARAR W) & fh AR, DU B IR

B () N 2 355 3 s i T 0 IX AR A5 BR B A
k.

553 BB 1983 ~2010 4 YUY TP A ML &
T T A, C/N B WU/ 3R L 8 P U5
A HLIT Y STERAE AN W7 s, A IR B0 A8 e A 1Y
AAXF S A A i, R C ), S R D P 2
B R WK AR B S S e R L W e
AR ™Y, . X —J7 T AT RE S 20 4D 80 ARAR LK
Kt S AR AT G, A FINT 95 B 5 8143 5]
it — ST E R X, K= A i TRk kZ
BEREHEE A X, 1 K AR5 Y 55— 7w n]
AE-55 185 D8] BBl Al 2B 7= rh R S K i AR IR A 254 A
AR (Cyy + Cog) /2Cy, T IX H A 1) 355 745
FIPKA . Bt i X4 ] B 0 947 45 1 K 9 3 ) 37 45
R L AN B 56 3, N 283 Sl ouhil X (5%
M 58 i — ERF S A B P sl 355 , Bl 24 o S A g A 3 T
—EFRE WK, S A A AR 2 . (B B
TAME Byt — 25 K J K T5 Y R A A i, 18
T B IR A R AT B i3 | W IR A AR 2
BN IR DGR = A O] <E- L

4 it

(1) AFEBPURY T IEM SRS L Cyyh
FUERR, Cys . Cp B Cy IR F U, H R EUE R e
ﬁ-ﬁﬁ%é@%‘ﬂ%ﬁﬁ%, C/N &( C27 + C29 )/2C31 :J:E‘/j?
DURRP A AU R BRUR T IR de 2 | KA it
A SR TTR, LR A T SR AE ) AR A A )

(2) Bl A EHTRR ) HEAOR BE 1 8 v, TOC |
TN & B @i, 1970 )5 o b B3, C/N £
1983 4F- 22 Ji 2% 7 W4 ARG A4 B3 T P VR A ML g A o
AN, KA & 3 SR AR B .

(3) KEEIEMBERE 8°C 18 52 e A7 F i) M [X A
UL C, MR 3 I H A SRS AR TR
SR REI, C, FHY Y & it 2 3R AR5 12 B ik
RNy =R

(4) NG 500 X A= 2SI 858 AR o] Rl 434 3
AHFH . 1862 ~ 1970 47, A&7 sl Xt 4 F I 9 5% il
BN X AR BB FRE ; 1970 ~ 1983 4F, K
() Tl AR 7™ 45 NS 1 Bl Kb i P A=A 2 A A 08 X
JE 7S s | PR i 127 N A S 1 s = D R N
H TR R AR K 1983 ~ 2010 4F, A ZE 1% Sl X
A ST RS AT T s s, (R s IR 1R
B XA SR 2 AR RHR AR



492 w0 o B ¥ 46
S0k [19] Prahl F G, Bennett J T, Carpenter R. The early diagenesis of
(1] ERBZE, BFEdm. mRHERIbAI M. 530, o E MR R aliphatic hydrocarbons and organic matter in sedimentary

H AL, 1988. 97-98. particulates from Dabob Bay, Washington [ J]. Geochimica et

[2] ®EI5, &R0, gk, AR IR M]. Jb5T. H Cosmochimica Acta, 1980, 44(12) ; 1967-1976.

B AL, 1999, 151-152. [20] Cranwell P A, Eglinton G, Robinson N. Lipids of aquatic

[3] Meyers P A. Applications of organic geochemistry to organisms as potential contributors to lacustrine sediments- Il
paleolimnological reconstructions: a summary of examples from [J]. Organic Geochemistry, 1987, 11(6) : 513-527.
the Laurentian Greak Lakes[J]. Organic Geochemistry, 2003, [21] Ficken K J, Li B, Swain D L. An n-alkane proxy for the
34(2): 261-289. sedimentary input of submerged/floating freshwater aquatic

[ 4] Ishiwatari R, Yamamoto S, Uemura H. Lipid and lignin/cutin macrophytes[ J ]. Organic Geochemistry, 2000, 31(7-8) ; 745-
compounds in Lake Baikal sediments over the last 37 kyr: 749.

Implications for glacial-interglacial palaeoenvironmental change [22] Eglinton G, Hamilton R J. Leaf epicuticular waxes[ J]. Science,
[J]. Organic Geochemistry, 2005, 36(3) : 327-347. 1967, 156(3780) : 1322-1335.

(5] #r, Wkzs, £HE, 55 BT Y o IE M58 5 [23] Cranwell P A. Chain-length distribution of n-alkanes from lake
A AR RILAR R B[], MRS, 2006, 24 sediments in relation to post-glacial environmental change[J].
(4):29-39. Freshwater Biology, 1973, 3(3) : 259-265.

[ 6 ] Ratnayake N P, Suzuki N, Okada M, et al. The variations of [24] Xie S, Nott C J, Avsejs L A, et al. Palaeoclimate records in
stable carbon isotope ratio of land plant-derived n-alkanes in compound-specific 8D values of a lipid biomarker in ombrotrophic
deep-sea sediments from the Bering Sea and the North Pacific peat[ J]. Organic Geochemistry, 2000, 31(10) ; 1053-1057.
Ocean during the last 250,000 years [ J]. Chemical Geology, [25] WlFH, SREEA, TAGHT, 4. 7 e IR vk il i T FR 4 1 A ot
2006, 228(4) : 197-208. SRR M RS L DT REI]. Bl

[7] BRE, B KITOPIBRYh ER B 1 53 1 AL B H fiz, 2011, 14(56) ; 1132-1139.

W R B L[ T]. IEERL 4224, 2008, 28 (6): 1221- [26] Jeng W L. Higher plant n-alkane average chain length as an
1226. indicator of petrogenic hydrocarbon contamination in marine

[ 8] BootCS, Ettwein V J, Maslin M A, et al. A 35,000 year record sediments[ J]. Marine Chemistry, 2006, 102 (3-4). 242-
of terrigenous and marine lipids in Amazon Fan sediments|[ J]. 251.

Organic Geochemistry, 2006, 37(2) ; 208-219. [27] H5REHR, EARZE, HATAR, 5. ZFEIREE Easedh BE A

[9] Zhou W], Xie S C, Meyers P A, et al. Reconstruction of late S RAETL)]. AW, 2010, 19(9): 2017-
glacial and Holocene climate evolution in southern China from 2022.
geolipids and pollen in the Dingnan peat sequence[ J]. Organic [28] Schouten S, Hoefs M J L, Sinninghe Damsté J S. A molecular
Geochemistry, 2005, 36(9) : 1272-1284. and stable carbon isotopic study of lipids in late Quaternary

[10] F&F, DM, BAEDEREY S5 SRR 2 5 sediments from the Arabian Sea [ J]. Organic Geochemistry,
HERELJ]. SRWIRFST, 2008, 16(4) : 52-58. 2000, 31(6) : 509-521.

[11] ZB&F, G, DN, 55 FRIR R M bt Ja Fn B A [29] 44w, i, ZKBE. C; 5 C, YIRS ELT]. 4
e [RIE A3 FRAE B Ol A g i SC T ] HuBRAk2%, 2010, %4k, 2004, 24(2) ; 308-314.

39(6): 566-573. [30] Collister ] W, Rieley G, Stern B, et al. Compound-specific 8'°C

[12]  FAPHazr, FEmg, J& DAL IR ek X o Ami a4 2 i) oy A analysis of leaf lipids from plants with differing carbon dioxide
S5iWABEREX[]]. W52 Hh 5, 2005, 25(1) . metabolism[ J]. Organic Geochemistry, 1994, 21(6-7): 619-
99-104. 627.

[13]  FERE, skaih. A PN KIREE B tE s S TRk [31] HuJ F, Zhang G, Li K C, et al. Increased eutrophication
BLOFSR[T]. TR RleE S5 H, 2011, 7(2) . 26-28. offshore Hong Kong, China during the past 75 years: evidence

[14] FAE, XEEE, skik. A E BT IR B A S R R sl [ from high-resolution sedimentary records[ J]. Marine Chemistry,
FAHT[I]. AKBEUELRY, 2010, 26(6) : 70-74. 2008, 110(1-2) ; 7-17.

[15] Bh1de, W AFRENE s [J]. SEmaevsr, [32] W&HE, FHER, KBS, % PEKRIEE L SGILTRF
2009, 29(2) : 248-255. 2R R A LE A e e e ) 32 38 % LU A 58 S FE Rt L[ T ], B2

[16] JTENL. BAVTAM2PhITAE[]]. S MWLB5, 1997, 17 iR, 2008, 53(17) : 2077-2084.

(3):230-239. [33] HuJ F, Sun X S, Peng P A, et al. Spatial and temporal

[17] FE/E, ik, BHE, . FIH2OPh | ¥7Cs FPHAm T14E 1 variation of organic carbon in the northern South China Sea
M = TP VTR K[ T]. WIARL, 2010, 22 revealed by sedimentary records [ J]. Quaternary International,
(1): 136-142. 2009, 206(1-2) : 46-51.

(18] W EB e r ot M 5 AN T £ 93, TLHRMIAE [34] Yamada K, Ishiwatari R. Carbon isotopic compositions of long-

[M]. R TLHBRFREA 1R, 1982, 150-156.

chain n-alkanes in the Japan Sea sediments: Implications for



2

DRANSE : IR A S B AR ) 3R 10 SR A7 1 A A PRE 8 AL W5

493

paleoenvironmental changes over the past 85 kyr[ J]. Organic

FEE 1990, (4), 29-33.

Geochemistry, 1999, 30(5) : 367-377. [38] hiti, BREA. B S b X — 47 SR AR R (4 AR il TR or
[35] Zhang Z H, Zhao M X, Lu H'Y, et al. Lower temperature as the RESRMBEER[)]. MYEIES %, 2000, 9(3): 34-
main cause of C, plant declines during the glacial periods on the 37.
Chinese Loess Plateau[ J]. Earth and Planetary Science Letters, [39] #oKEM T ERmERRS. BKEEIM]. R THAR
2003, 214(3-4) ; 467-481. HpAL, 1992, 90-351.
[36] EEM. KILREDHKBERESH[T]. ARKIT, 2003, [40] JORUHT, FmZR, LI, . VLIRS B R ARE . i

[37]

34(2) . 1-3.
WD, 1978 AF R VLA Tl X B2 KRB R HEm[ )], K

R RS g AR [T]. RAT BB IS5 R8T, 2005, 14(2)
218-223.

(REREMERE L

1. RAHGHE R A QT 1 r B, SCFRE IR, SR T 5. & SO IE8 0005 (% B (38 P B SCR B e B35 3Gk ) . |
ZFHRP IS I | ZRHAOCH A F RS VE 0 H SO 0 H 7R A T B (788 0T DU RoR ) L AR S i 5
AR BEF T3 (www. hjkx. ac. en) SEATEENT, HEWFSE 5805 LIRS B 036 5k, 4 BT 25t A3 /R 15 B3R R aT

2. FatFiiHE GB 7713-87( BFEHORMA: A A0 SURMZE AR S 2 56 20) 22 RIS SRS . 8 S0 &R 43 (i HES I
F ok 8 AR A s A AR S ki B2 ) 5t SO 2L 5 OCBEER] s rh 143285 SO L 5 /38 itk 4 S B Y S8 4% 5
SCHREL ; SR HETR] 5 1F S BUst s 3% Sk,

3. WG E N TR R ERR SUME SO A, — ORI 20 2, 20 AR AR AL

4. PIHHEEARDT 300 7, LUK S AME . NSO TR B 0 258 (45 E28UR) M%5e, 2%
RN, PSR B SO, RAFR N S AR 5 5, DB RIS A,

5. W E ALAE E RSB AKESE TAE (31 SCRI AL ) FiAS TARER) B 09 A s F R AR BRSO b # k.

6. SCHEIFRN TR ARG 6] — N AT R H 2 3R A A hae SO BUBLE . BN Kb — 2, i 4ol T BIHE, B b i
T FEFBRNEG—. B ZLE. BRPARE 55 AAEN 5 IEC—3

7. I RO N RIS E R E TR ALY (SD) L I SCr P I AL T F RS R OR 1 mg (Z38) ,m(K) ,h
(/NI ) 25 B4 22 1 ARE I E N T VR R0 2 i ARTE , SCHEE — R L R A 5 1 B J S

8. U ARIRBIRAI1,1. 1,1 1.1 (WX 2B TS BE | 3 RUITARAT (1), (2) TR, R 2 HE.

9. SCHANSCFER: AFS RARI NG TERHA. AR T 5 2y RHA. 8 B TE U AL I 45 ) b SO R FE S N 4
B SCA R AN A g

10. RATFRRGORIAIIA S 3K, PT7E B0 DUBITE 378 . SCRREE SCrb Hh BUA S8 5 OO g 3 DL SCRRB S A% 08

HF AR (AP SCBE B ZHD A [T ] BT 4 B SR -k

B AEE. B M. s R, 48 E -1k

SUWE AEF BIA[A] W (In) w3, SCERALCT. W R (L) 4R R TT- 1R T

FAESCAEH . LA D] RAFH PR AF AL, AR

W AEF R SCA LR U R, A

EF . LHPAE. GRS [P LRIER LA AR H .

11 KRR 3CET A L, VI — R 238 Gl SRR vl VSO A B4 R 1 B SO 5. 78 3 AN H AR IR B AR Rl HE AT
AR Y IA].

12. BRI B AR B DA i, R, P35 B, Pl SR 25 S 0 0 MR B M k< b TS 2871 5 46 5 IR 25 - 100085 5 LG :
010-62941102,010-62849343 ; {% E.:010-62849343 ; E-mail :hjkx@ rcees. ac. cn; Mk www. hjkx. ac. cn



HUANJING KEXUE Vol.34  No.2

Environmental Science (monthly) Feb. 15, 2013

CONTENTS

Characterization of Chemical Compositions in PM,, 5 and Tts Tmpact on Hazy Weather During 16" Asian Games in Guangzhou

409
416
424

TAO Jun, CHAI Fa-he, GAO Jian, et al. (
ZHAO Xiu-juan, PU Wei-wei, MENG Wei, et al. (
WANG Qian, CHEN Chang-hong, WANG Hong-li, et al. (
Study on Number Concentration Distribution of Atmospheric Ultrafine Particles in Hangzhou ««+«+-sseseereesesemmsnmnmnienennnnnnncnenns XIE Xiao-fang, SUN Zai, FU Zhi-min, et al. ( 434
LI Xing-ru, DU Xi-qiang, WANG Ying-feng, et al. ( 441
ZHOU Bian-hong, ZHANG Cheng-zhong, WANG Ge-hui ( 448
SU Bin-bin, LIU Xin-dong, TAO Jun ( 455

(

(

(

(

(

(

(

PM, 5 Pollution and Aerosol Optical Properties in Fog and Haze Days During Autumn and Winter in Beijing Area

Forming Potential of Secondary Organic Aerosols and Sources Apportionment of VOCs in Autumn of Shanghai, China

Pollution Characteristics and Source Identification of Atmospheric Particulate Matters n-Alkanes in Baoding City ~++++++++++

Study on Pollution Characteristics of Carbonaceous Aerosols in Xi'an City During the Spring Festival

Characteristics of PM, and PM, 5 Concentrations in Mountain Background Region of East China
Assessment of TVOC and Odor in the Remediation Site of Contaminated Soil and Groundwater Using Electronic Noge weoveeeesesereneseanennes TIAN Xiu-ying, CAI Qiang, LIU Rui, et al. ( 462
Characteristics of Mercury Exchange Flux Between Soil and Atmosphere Under the Snow Retention and Snow Melting Control - -+ ZHANG Gang, WANG Ning, Al Jian-chao, et al. ( 468
Study on Heavy Metal Contaminations and the Sources of Pb Pollution in Jinghai Bay Using the Stable Isotope Technique «+«++«eeeseeeeee XU Lin-bo, GAO Qin-feng, DONG Shuang-lin, et al. ( 476
OU Jie, WANG Yan-hua, YANG Hao, et al. ( 484
LIU Yu-yan, LIU Hao-feng, ZHANG Lan ( 494
ZHANG Zheng-cai, DONG Zhi-bao ( 499
Regionalization of the Freshwater Eco-regions in the Haihe River Basin of China +vseesesesrererensenminieninninininienns SUN Ran-hao, JI Yu-he, SHANG Lin-yuan, et al. ( 509
Characteristics of Diffuse Attenuation Coefficient of Underwater Iradiance in the Lakes in the Middle and Lower Reaches of Yanglze River —+vreeeeeresrersesssensienieniinininiinincnen
............................................................................................................................. SHI Zhi-giang, ZHANG Yun-lin, WANG Ming-zhu, et al. ( 517 )
HUANG Chang-chun, LI Yun-mei, XU Liang-jiang, et al. ( 525 )
Effect of Dissolved Oxygen on Diversity of Ammonia-Oxidizing Microorganisms in Enrichment Culture from Estuarine Wetland Surface Sediments and Ammonia-oxidizing Rate ~ «++e+veeerereeeeee

Eco-environmental Evolution Inferred from n-Alkanes and 3" Records in the Sediments of Shijiu Lake

Distribution of PGEs Contents and Its Factors in Snowfall and Snow Cover over the Arid Region in Changji City

Effect of Dust Deposition Collection Methods on Collection Efficiency «+«sesrereereseeresneressienenneen

)
)
)
)
)
)
)
)
)
)
)
)
)
)

Study on Influencing Factors and Universality of Chlorophyll-a Retrieval Model in Inland Water Body «++++-+

-+ ZHANG Hua-bing, LIU Hong-yu, LI Yu-feng, et al.
ZHOU Liang, XU Jian-gang, SUN Dong-qi, et al.
CUI Yu-jie, LIU De-fu, SONG Lin-xu, et al.
+ DONG Wen, LI Huai-en, LI Jia-ke

540
547
555
561
570

Spatial Heterogeneity and Classified Control of Agricultural Non-Point Source Pollution in Huaihe River Basin

(1540)
(1547)
Phosphorus Output Characteristics Under Different Rainfall-Runoffs in Gaolan River ( )
Monitoring and Analysis on Evolution Process of Rainfall Runoff Water Quality in Urban Area ( )
Characteristics and Contribution of the Strengthening Units of Composite Constructed Wetland for Treating Urban Sewage «+-eeeseeerevsesesenneneennes REN Feng,LU Yi-xia, LIU Qin, et al. ( )
ZHENG Qi, CHEN Chao, ZHANG Xiao-jian, et al. ( 576 )
LI San-hua, ZHANG Qi-ya ( 583 )

YAO Yuan, LI Feng-min, LI Yuan-yuan, et al. ( 589 )
(15%)

(1604)

(6l1)

(616 )

(622)

(629)

Inactivation of Mycobacteria mucogenicum in Drinking Water; Chlorine Resistance and Mechanism Analysis

Partial Biological Characteristics and Algicidal Activity of an Algicidal Bacterium

Effects of Macrophytes Pyrolysis Bio-oil on Skeletonema costatum Antioxidant Enzyme Activities

Mechanism and Kinetics of Phenol Degradation by Ti0, Photocatalytic Combined Technologies ++= ZHANG Yi, HUANG Ruo-nan, WANG Xiao-min, et al. ( 596
Biodegradation Characteristics of Organic Pollutants Contained in Tannery Wastewater =w««+sssssseeseresensnmmsnmnnienensnssneneee WANG Yong,LI Wei-guang, YANG Li, et al. ( 604
Microbial Degradation Mechanism of Disperse Azo Dye Red 30 by Streptomyces sp. FX645 611
Study on Preparation and Performance of a Biological Carrier with Tourmaline 616

622
629

XIE Lian-wu, FANG Ji-qian, GUO Ya-ping
YANG Ji-xian, ZENG Hong-yun, ZHOU Yi, et al.
Study on the Chlorella pyrenoidosa Cultivation Technology Based on the Excess Sludge Utilization JI Wen-wen, XIA Hui-long, FANG Zhi-guo, et al.
Effects of Mild Thermal Pretreatment on Anaerobic Digestibility of Sludge with Low Organic Content CHEN Han-long, YAN Yuan-yuan, HE Qun-biao, et al.
Effect of Natural and Hydrothermal Synthetic Goethite on the Release of Methane in the Anaerobic Decomposition Process of Organic Matter «««+w+srerrererreressesensnmsscnessinensiennenees

YAO Dun-fan, CHEN Tian-hu, WANG Jin, et al. ( 635 )
Concentrations and Distribution Characteristics of PCDD/Fs in Spent Etching Solution and Its Copper Salt Recycling Products «+«++=+seseeeeseeeenee QING Xian, HAN Jing-lei, WEN Yan-shen ( 642 )
Case Study on Health Risk Assessment Based on Site-Specific Conceptual Model ZHONG Mao-sheng, JIANG Lin, YAO Jue-jun, et al. ( 647 )
Study on the Risk Assessment Method of Regional Groundwater Pollution YANG Yan, YU Yun-jiang, WANG Zong-qing, et al. ( 653 )
Groundwater Organic Pollution Source Identification Technology System Research and Application «:+s«+ssseessesesserersessneneniens WANG Xiao-hong, WEI Jia-hua, CHENG Zhi-neng, et al. ( 662 )
Study on Soil Organic Carhon Pools and Turnover Characteristics Along an Elevation Gradient in Qilian Mountain +++ ZHU Ling-yu, PAN Jian-jun, ZHANG Wei ( 668 )
Response of Black Soil Organic Carbon, Nitrogen and Iis Availability to Long-term Fertilization LUO Kun, HU Rong-gui, ZHANG Wen-ju, et al. ( 676 )
Phytoavailability and Chemical Speciation of Cadmium in Different Cd-Contaminated Soils with Crop Root Return = +«+«ssesseseereenesseseneens ZHANG Jing, YU Ling-ling, XIN Shu-zhen, et al. ( 685 )
Study on Mechanism of SOM Stabilization of Paddy Soils Under Long-term Fertilizations ««+-++eseeseereeresesesnsnensimminennniniinisininenns LUO Lu,ZHOU Ping, TONG Cheng-li, et al. ( 692 )
Aging Process of Cr(Ill) in 22 Typical Soils of China and Influence Factors Analysis ZHENG Shun-an, ZHENG Xiang-qun, LI Xiao-chen, et al. ( 698 )
Residual Characteristics of HCHs in Soils of a Former Lindane Production Enterprise «:«+:esetoeeessveesessienicnennnnes -+ PAN Feng, WANG Li-li, ZHAO Hao, et al. ( 705 )
Evaluation and Source Analysis of the Mercury Pollution in Soils and Vegetables Around a Large-scale Zinc Smelting Plant ««+:++-++seseereeseee LIU Fang, WANG Shu-xiao, WU Qing-ru, et al. ( 712 )
Residue of Organic Fluorine Pollutants in Hair and Nails Collected from Tianjin YAOQ Dan, ZHANG Hong, CHAI Zhi-fang, et al. ( 718 )
Analysis of Estrogens, Nonylphenol , 4-tert-Octylphenol and Bisphenol A in the Sediments WU Wei, SHI Jiang-hong, CHEN Qing-cai, et al. ( 724 )
Investigation of As, Cu and Zn Species and Concentrations in Animal Feeds YAO Li-xian, HUANG Lian-xi, JIANG Zong-yong, et al. ( 732 )
Residue Dynamics of Flubendiamide in Paddy Field - *+ WANG Dian-dian, SONG Ning-hui, WU Wen-zhu, et al. ( 740 )
Isolation of Two Endophytic Phenanthrene-Degrading Strains and Their Degradation Capacity NI Xue, LIU Juan, GAO Yan-zheng, et al. ( 746 )
Biodegradation of Nitrobenzene by a Halophilic Myroides odoratimimus Strain Y6 LI Tian, QIAN Kun, XIAOQ Wei, et al. ( 753 )
Effect of Immobilization on Biosensor for Benzene Derivates Detection TANG Kuo,MA An-zhou, YU Qing, et al. ( 760 )

LIU Tao, LI Dong, ZENG Hui-ping, et al. ( 773 )
Biodegradation of Lignocellulose by Penicillium simplicissimum and Characters of Lignocellulolytic Enzymes SHEN Ying, HU Tian-jue,ZENG Guang-ming, et al. ( 781 )
Microbial Community Structure and Distribution Characteristics in Oil Contaminated Soil YANG Meng-qing, LI Li-ming, LI Chuan, et al. ( 789 )
Degradation of Oxytetracycline in Chicken Feces Aerobic-Composting and Its Effects on Their Related Parameters WANG Gui-zhen, LI Zhao-jun, ZHANG Shu-qing, et al. ( 795 )
Research of Moisture Content Variation in MSW Landfill ++««+esseeerserrsrnssimnmmnmnmininiiin LI Rui, LIU Jian-guo, XUE Yu-wei, et al. ( 804 )
Anaerobic Digestion of Lignocellulosic Biomass with Animal Digestion Mechanisms — +x«+sessesserseseserensensnenmsmensniesss WU Hao, ZHANG Pan-yue, GUO Jian-bin, et al. ( 810 )



o
B X%

(REERILE) B

R PH H i
2 s I I

#OE. (FREREEART)

L
6 EREERE I
-

K \ 1y 57
TENL FARE FIE E44 B N B O REE
3o B | BT o o 2,
AOKE XEEE s BRET & S MREH
= = > 3 ==
QRS BT 5 =v SR S N (PSS = 3 SO
O M s W W W W BERK
-
% % ﬁ 5 ENVIRONMENTAL SCIENCE
(HUANJING KEXUE) (Monthly Started in 1976)
(AT 1976 48 AAIT)
201342 H15H 34% 2 Vol.34 No.2 Feb. 15, 2013
F & hEPER Superintended by Chinese Academy of Sciences
* B P EP A SR P Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i3 B (UBIEENFE) Academy of Sciences
LB T R4 ,f% PR 22 W5 e Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR N7 N T Protection
+ % ORI H o School of Environment, Tsinghua University
i B (AP ) 5B E D= Egi:();-in o by g:Y};\;tG 'Zil-y];and f Envi tal Sci (HUANJING
Ll 2871 L5 (e LS B ite y e Editorial Board of Environmental Science >
18 5, MR B 4t fi% 100085 ) KEXUE) )
H1i% :010-62941102,010-62849343 P- 0. Box 2871, Beijing 100085, China
1§‘E:010—62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E-r/rl;;l :hjkx@ rcees. ac. cn E-mail ; hjlx@ reees. ac. cn
hitp ://www. hjkx. ac. cn http : //www. hjkx. ac. ¢n
H KR 4 ) " " i Published by Science Press
e e L HImAR AL 16 2 16 Donghuangchenggen North Street,
EEBB[E%]OO7]7 Beijing 100717, China
ED R 23T dtatdbakERf Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
L1 :010-64017032 Tel:010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
i Jnjn] b élﬂ%ﬂﬂﬂ}[ﬁ@}% Domestic All Local Post Offices in China
EshREIT P EE RS AT Foreign China International Book Trading Corporation ( Guoji
(=T 399 f5%8) Shudian) ,P. O. Box 399, Beijing 100044 , China
—aro=  ISSN 0250-3301 Ny
7N | e — . ).
RERETS: (1805, x EREREZ KRS 2-821
E W E f:90.00c ESEITRS: M 205

B A FERIT




	01.pdf
	fm.pdf
	zml.pdf

	20130211.pdf
	03.pdf
	yml.pdf
	fd.pdf




