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Analysis on the Variation Characteristics of Iron and Manganese Concentration

and Its Genesis in Changtan Reservoir in Taizhou, Zhejiang Province

LIU Shu-yuan', ZHENG Chen®, YUAN Qi’, WANG Xian-bing', WANG Zi-yan'
(1. School of Civil Engineering and Architecture, Taizhou University, Taizhou 318000, China; 2. Zhejiang Huangyan Water Supply
Company, Taizhou 318020, China)

Abstract: Changtan Reservoir in Taizhou City Zhejiang Province and its inflow rivers were surveyed in January and from April to
December in 2013. Based on those data and the water quality monitoring data in Changtan Reservoir collected in previous years, the
change characteristics of iron and manganese concentrations in source water reservoir were investigated. Furthermore, the causes of
water pollution by iron and manganese were discussed based on the variation of water temperature, dissolved oxygen (DO) in reservoir
with water depth. The results showed that the seasonal variation characteristics of iron and the manganese concentrations in reservoir
were much in evidence. Their concentrations were high from June to August and the highest values over the years at the outlet of
Changtan Reservoir were 2. 38 mg-L™" and 1.24 mg-L™", respectively. The iron and the manganese concentrations exceeded the
Surface Water Environment Quality Standard ( GB 383822002) of 0.3 mg+L ™" and 0. 1 mg+L~" from May to October. And in 2013,
their highest values in the reservoir outlet exceeded the standard by 5. 6 times and 12. 4 times, respectively. The maxima of iron and
manganese concentrations in the major rivers were 0.89 mg-L™" and 0.56 mg-L™", which were lower than those in the reservoir
outlet. The comprehensive analysis result indicated that the exogenous pollution was not the major source of iron and manganese in the
reservoir. The iron and manganese concentration at the bottom of the reservoir reached the maximum in July, 2.42 mg-L™" and 1. 20
mg-L™", respectively. The typical vertical distribution of temperature, DO and iron and manganese concentrations in the reservoir in
summer showed that seasonal anoxic environment caused by the thermal stratification led to the release of iron manganese from the
deposits. The endogenous pollution caused by thermal stratification effect was the direct cause for the high iron and manganese
concentrations in water. To control iron and manganese pollution in drinking water resource reservoir, efficient and direct in situ water
quality improvement and repair technology should be developed.

Key words : Changtan Reservoir; drinking water resource; iron and manganese; vertical distribution; thermal stratification; endogenous

pollution

WA MY 248 s el K D EIREE, K AT RAK K IR | SRR ERRAE 0. 3 mg L™
PR W AR SR A 0 A = FHOK A BB IKOK IR, #F A0 1 mg L' N TG A & A flhn. J3ih
TLA8 B B K B4 000 4% i, Horp K LK % 173
JE. SR, WA KRR T AT 20 4D 50 ~ 70 YR BHE: 2014-03-09; fEiTHHA: 2014-04-13
AEAR, B I R ORI SR i e Je Kk B S AAELERE A (51279120 G AL Flon

H(121ZD10)
IK AL AT B SRR RS LI E YEE® N XIWIT (1971 ~ ), B 184 YR, 2585 R KR

o . Bi5 Y 5514 , E-mail ; xmlxm521 @ 163. com
7k£ﬁ:%}ﬁ§$7ﬁ YE>> ( GB 38382-2002 ) %ﬂﬁ“—i E/‘J% I:Pﬁ # G IHEE R A, E-mail ; Ixmlxm521 @ 126. com



10 4 PULS P PR = DU RIS ¥ QLR T AD 473 R A SR TN &R N S B 3703

TTMEHR K | AR K2 | RS K2 A JH T A 4
IKIEAFAE 5N T A B A e >

KR SZ 8 BRim gs, Bl F Rk T BOK K BT
BR L HERERRR B0 T KT oK T2 AR HEME R )
BB R RS0 i R A TG ATl A 7= 45 s ™ o
L R, X T KR AR 2 5 A T e ) T
Y JEE BT ] 3 AR AIE O 3 AC IR R, Sl 7
XA 7T ALK R 5 I K BRI G3 J2 B K R T8
A DR | 20 0T R R VR AR N R U e
J2 S AT R A AT R B () A A S T 1
MG, Ao 2 70 S M BT 7K 28 20 m Bk A4
ZAF IR K T I 25 SR R B, K PR R A T MR S BE
KR A3 2 S BB S 1 2 0 A A o O U R
b EE AR ZEKEN T TR, HEXT
b 2 AR AR R 1) D PR D A7 AR AN ) 3 UL, B
ST AR Ll AR B 53 BE 1L A9 4K K R
(A7 BT A 5 A R R L K e 5 T | vk
JE A7 Y MK SCH R | R RN 5 XUAE AR TR
Fm SRR BT IR gk | Bk E A2
FHA W TT A RN i A AR P B RIS YR IR T
— A FEN B A A P RS 2 D) S UK IR K
BREGEBAR LA SR BOSAL I B R, JF B 2R B —
SERY T AERESMEDE AT A ok e AR A
FEKARZ T PRSI E I ], OB B o 4R K
ERR KA P UK B 4 I R B Y
I KRR R A AE AR B A =41 50 h Y.

FH T 0 TR T MR B 4 A R L R A A
(R AT AE A0 05, S UK UK K BB 2 T 4R
MRS  FETR 9% T RN TJT . W0 14 I i)
[, R TS e s ) TAE WAk R 18 15 e Ik
REERGET]. A, A SCLL & WA K R #E5E
XFG AR A UG e v ik | T LR Ak S G
o BRI BT 43T, A3 A 7K 5000 J2E 7K 5 75 % A o 3
FME ST AT 1 i e SIS

1 #MREF*

1.1 fF5EHAS

K8 7K 2 (N28°30" ~28°40", E121°00" ~ 121°
04" ) i THIVTAR 5 M i UL S0 A T VL L3, K
Wihk7E G M T A XK L SRR 1L 2 8], B s
WX 22 km. K EE UG LA 3 3 A R T AR 441, 3
km® | IR AR B4R K B 1 935 mm, BJEZE 7. 32
e m’  IEHEZ 4.57 A m® , —FELABE L | itk
W F, 258 Rk, WRKFHELAFI B K

(1) UK AR J2I6 B T VLA 2T JEE XA K
RUKFIE T TR KPR e R, A R |
BOAR  BOFRIE SRR BRI,
1.2 Wk
1.2.1 FEACREE

2013 4F 4 ~ 12 F WITa], XK PR 12 X A
T T T 20 AR R AERG DN, P8 15 d £ 2K
FEL R, B HRFE2 ~3 k. G 1 s, K EIX
BORAE U3 3 4, 70 ) R 3T ((N28° 367 20. 18”7,
E121°03'40.31") , Ji ¥ ( N28°35'51. 22", E121°01’
38.32") Fl K A BE ( N28° 31’ 57.81", EI21° 01’
56.76") b iy TR K 1 K H AT R IR
K ZEERC LA F 3.5 m Ak, BERIWURAE S8, R
PIRHURAE S TN 3. 5 m AL K REAR R Tk
SRR KBRS T kY AR R AR P SR A i A A R TR
HEIK DX, RAE KR FOKE T2 ARR AR
HEATKPE TG 7K R L. W00 490 1], 30 SR A 1 K
HH19.5~24 m, KARIEN 4 ~7 m, IRE R S5 ~8
m. AJETERFE S 3 A, 53 0 B IR (N28°38
3.60",E121°0'43.44") | ¥ 77i% (N28°36'11. 48",
E121°0'13.29") . BE=F & (N28°35'19. 18", E120°58’
49.017) R, WEMIBIEZENIE | B BRFEK
A1 ~2 m, RS TG E & n
2.

R T DR RO R AR 1 L 7R
B4 B R IR AY 2013 4F 1 H FUEBARE N ™ H

28°38" £

287367

28734

T

= kRN
28930 L Yo REES
'} ' '} L
120°58" 121°00" 121°02" 121°04" 121°06" E
1 KEKERERCERE

Fig. 1 Location of sampling sites in Changtan Reservoir
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Fig. 2 Seasonal variations in iron and manganese concentrations in the outlet of Changtan Reservoir(2007-2012)

F L 2 AT PR TR K E Ak 6 A4 Br
Bk AR PR B AR 4 H BT BRI 8 K e
6 AR R, — I nfe 5 A N R AL, #E 6
~8 MR F i, 9 H A v AR t (BRH
e (ARG R A 0. 05 mg- L' F10. 02 mg-L~",
). W A AERE S ~ 11 O [R) R B
BT AR, 6 A B S EEEA 14, R
2009 4EFF  H il 0.74 mg-L™" 7 A P
HIAEREA 4 4>, 40514 2007 , 2008, 2010 A1 2012 4
BE A (H 4 Wk 0.54, 0.65, 1.32 Al 2.38
mg-L7",8 H I BE S EAA 14, 82011 4F i
fH40.72 mg-L™". 6 MEEHHH BT bR, H
e H IR ENAERA 14,0 2009 45 &
FEEST R 0. 76 mg-1.7",7 A Bl i (E 04 A
34,4314 2008, 2010 F1 2012 4, Fe @ (A 5350 4

0.74.0.62 F11.18 mg-L™",8 H A E A 2
A,k 2007 F1 2011 4%, Fe @ {H R 0. 63 mg-L~" Al
0.75 mg-L ™" RIFI/K 2R Bk A4 5T it vk 32 A8 1 R A
1425 PR R AE B 2.

2013 4F 4 ~ 12 J Wi el RK R RARRE | I
TRUFITIR I L 7K 11 Ak ke o vl 5 AR AR N 151 3 i

F & 3 REEE 2013 AR K A o s vk
FEM AL 2 MR AR B S — A SR AR AR
VR E I S AR R, A 8 A E R A ,9 H
FEUR IS B BRI . R R AR Rl 6
~10 J, ZARRAE S e 8 7, Horh R
HoK 4 A 1. 67 mg-[fl , TR N 0.94 mg-L71 s
TR 1,15 mg- L', SRR BRI M 5 ~ 9
A, ZALREE (A BAE 8 A, Hp ki k 0
bR 1.24 mg-L™", KARHE N 0. 48 mg-L™", iRTE N



10

PULS P PR = DU RIS ¥ QLR T AD 473 R A SR TN &R N S B 3705

Fe/mg.L™!

HiI(H-H)

04-01 05-01 06-01 07-01 08-01 09-01 10-01 11-01 12-01

04-01 05-01 06-01 07-01 08-01 09-01 10-01 11-01 12-01
H#(H-H)

B3 REKERKE, BERESMAIMEKOLKERERESZTTHEEML(2013)

Fig. 3 Seasonal variations in iron and manganese concentrations in Dazhonwang,

Wentan sampling sites and the outlet of Changtan Reservoir(2013)
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Fig. 4 Seasonal variations in iron and manganese concentrations in the rivers emptied into Changtan Reservoir(2013)
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Fig. 5 Vertical variations in iron and manganese concentrations at the dam sampling point in Changtan Reservoir(2013)
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Fig. 6 Vertical variations in DO and water temperature at the dam sampling point in Changtan Reservoir(2013)

WRIEMA L InE 6 iR,

HE 6 T LA 1 7 )2 K 32 5% %
W N2 8. 5°C, IRJZ /KR & T F 2K, 452K
AR EIITE 7. 82 mg- L' BL 1. 6 ~8 A EEKR
I b 32.5°C, IR 2K R B AR &8 21, 5°C , Bl 5 K
PRTREE 30, K 128 BRI, 22 B0 8 1 ) 2
T SA N R Z B 55 5. 48 mg- LB /K IR (11
TN R B2 I BAIG 3. 44 mg-17".

FE 3 FIE 6 %t Xt bl 0,4 ~ 12 A AJE
Hb TR PR | A R VAR 1 (L R T [ TR K
TRIEIX KINFEJZ (5 m LhE ) KA it /N F 28 XK
WURE (10 m LLF) k4.

3 it

3.1 KPR R v BE A Z= 1 PR 1
i SR S5 v A R i s A A 3 D 1 SRR O
R FEWIRRRE R BRI T BAR T Rk

ORI R 2 1 KA, DT 5 | A K A i — ks
Y3130 AR AR AR RE H | T it A A Rk R A A X
FAREEAR T IR A EEY . fERFM S ~
10 H 18], 52 SR 5% i 2 XK (AR B T v, TR K
PEZR)Z K AR BE W] N4 2211 8°C Fh i B B R 11
34°C 1. KR A TR A AR A K R AV A B R AT T
HFs L KRG LA o0 A TN e 285 A, S K i
i S — 20 VAR, R A VR K 2 3R 2 7K A4 (1 5
Al NA ZE ) 8.42 mg L™ FRLE H Y 2.21
mg- 1" T KA A A 3% T 1) 3 R AR A
AR UURR T B T R ER I oK TR R
it 2 4 0728 A S B A R K 28 7 i S AR Tl S K Ak
o RV R T AR R Y A
3.2 AT ER A 0 F i AR 7K R A T v
i A

b 5T PR T R BR R ) TR KRR T R AR
ASKYR. FRMWETEAGRIN, EZ PR B E , A



10 44 PULS P PR = DU RIS ¥ QLR T AD 473 R A SR TN &R N S B 3707

JE RT3 P A R T Y P R T, U R T R
(R i A 7K P2 A o VR B AR A P A T R Y
w2 KR 2 I A b 45 N T I BT 2 XU A
WZh 5 AWIE 10 ), 2R K E—B S 448
BRI 70% DAL R R HAA 5 4 TR PR T it ik
JE I 24T A A B AR ) A

R ASHIFSE TR, 7300 56 T 40 R 2 14 W 00 44
N, TR A IX 35 FARREFINRTE DL S 0] 3
PR RER AR T R (A W AN A (E 35/ N TR K 2 H 7K
T Rb KR I e 3, IR, B 2 KRR R e 00 R 5 2
THI LI VR A K R F 28 & i, ] DLHERR
FH T2 A FH T 7K A AR AT 8 A A o R vk FEE )
S2M, DR Rl LUK SE |, AR A oG 2R i A K K e
VA A I e R A T TG W i 1 BB

NP TRT AR R X 3 22 oy A A o o R
B, T RE Y SR T K AR fie 1 8 v 1
F0. 2 XK A 3 K R v, DA VE S i
KWL B, PR i Bl A 3 2 R A R R L T
KA r s i SR VR AR AR A, — T AA ) 6 ~
10 mg- 17" fRER b TR a 1 S AL IR B . R,
RV A7 25 i ) T s R A T R TR P A A
EARVE T B W08 AR 25 R A T DR T ok,
T X I B T F R M R 1) R AR < b g™ 1
. TR AK RIS 0k A 2k LA 3] AE i
W JFEIARBEA BEE A KR, iR T2

AL, MRS P AR ) SO T K AR
o H e B AR5 R JC A AT | ANELRY S 7K 2 ) T e
M A TR B 2 A K | B 20 T A R e
KPR TR MK PR Bl A AE AR ) R, i 2
YSRGS I B AN k. DR, Tk A A
L A P B A 4 T T 7K P K AR o o
R B S Y DG B N 2 A T K G
3.3 BIPERON G| K BT S A R
TR AR R

AT, K B RN F e ok B R Y
FEA AT RS B R, VR Z b BCAE T KSR T 38 Y
AR SR AR K BRBE BB T R AR IBIIA 4 i)
VAR RN AR S 200 KA A 2 S W R 3k A7 A
K RS AR 2 — .

WO EME T kAR %, FERERNEES
TR s | A TR P R T K X T J I R 4 3 1] 43 A
P2 BN KA i 25 S UK R By R X
A, FENE AR R RS, REHDE A1
FHAE LATE I DX 35 42 B S AR T, T8 ML SR 45 348

Wy S8 70 St — A5 TR T 8 A SRR A TR T
fifp SRt 7 TAR B4 8 o 5 AR SR A A 5 5 o 1)
FPER SR AR R RKIEK R 4 B T4
OrJZE B E R AE AR IR R IR JE IR BT R M, DUAR
Py U A T R AR L Ak RO IR 2
T TR, S T 3 R LG T 45K 2 Z R
JRAS G, B K A2 IR 2 R e vk 2 o T R R
PRI, 7K R K PSR B J2 51 R 2 ) 5 e 4 1) T
T AR A AR i A P 1 PR AR A L R 1 P e
o JBE AT R B9 L LA

AR, SE IR T, R R R
) M BE S REAS I iy S fft, T A S RE S th )= K
PREAE)Z B K ARAL TR AR, KRl i
PEER | Bl BRI D o A TTE ROAER AL 5 1, 38
DU TR, B A B | i v BE ARG, 2 X
KR TC AR AR LA

PO BEMS S | I B IRER ALK/
ESt7/Eeev LN BT IR g A (SIS E Y = WK (1
AR A R, I ok — R B B AR AR BT (kA
R A 25 ) Ia) A2 240 B TR 18T 3 1 44 43 )2 K
I ARG RO ANME BT R AR AR GTAR Y b ) kL
SRR TR BRI ATKIR B TS YUk | i Hoad i
i i)l BEA B 1 BRI A T, B v 1 R B0 3 R AR
Aar I T Y T BE AL T8 ] S 1 K AR T e
(I B A ARRAE . PR, Hh Ak T R AE KR P i
Jt e FEE P AR i B 3 i) 3 A R ] RS R0 2 5L
J75 | % B R e ——T 0 PP B B ) BT R
IK PR i 2 IR R B LR A

TER B K R BAR TS5 Y B A 2 TAE
TR T I T2 RN | A 9 7K K AR A Jo e 7
PEHIIATAS 2, T BOM I A B IR K 1A 2 . 1 e
JEARMSE SR ST 9 IR B B i T AR, % 4%
OYEEERRRRT R BK BTG G 58 K A R B FIB)
TEAJR P27 B R UK R S A o 7 A 4 it e —
ELAER (0, JH T K e S 2 A R R Ay
NG R B i R T K% AR
AR ) AL 227 S W R Rk . R FE RO K
2R AR K SO MM S T A o Sk T A 0 2 AR 5 |
8 PN RS T I 125 | R 2 0 B AR SR BRI 14 5 .

4 Hig

(1) VR RO 7K I8 M A TR K EAE B4 5 ~ 10
HIBL T8k |l P e B AR B G, B oA e
AT HERIE B S, 2013 ARAGIN K R gk | A e



3708 wom B % 35 4%
VB Fe i 40 o 2,42 mgL7'F1 1.20 mg-L7'; [ FEHEREL)]. HUERRIZEHERE | 2000, 24(6) : 588-596.
HA A JE AT K 0 0 5 LR B Rk A SR e (12] 4R, feek, 2790, 4 RICH R R Egon R
s ) o SRR ). BB (R E R KR | 2010,
48 13% 0. 89 me-L ™ H10. 56 mg- L', WEff A HH N *;L;[ J = POREEER)
i/}j{E&ﬂ:j(iJrlmﬂ( H ﬂg&ﬁﬁ%mrg %’E%m/\%i& [13] Almeid.a C M R, Mucha A P, Vasconcelos M T S D. Influence of
E‘J&I\yﬁiﬁ%jk7kﬁ7kﬁ%%%ﬁﬁ$’iE@i%)f?\‘ the sea rush Juncus maritimus on metal concentration and
(2) ﬁ?%7kfp7k1z‘:ﬁ§ﬁ§§ﬁ@ﬁ)§ %ﬁE Eyq speciation in estuarine sediment colonized by the plant [ J].
I ,E?}%ﬁ‘{g%ﬁﬁ% ;‘Eﬂ %ﬁ%ﬁﬁ%?&ﬁi%fﬂwﬁ Environmental Science & Technology, 2004, 38 (11). 3112-
4 v 3118.
AR AT ML, R ] I3 2 S B DR b Bk 41 Brvan G W Langston W 1. Bioavailabil A
N N ey ryan s angston . 10availability, accumulation an
Eﬁﬁﬂ:ﬁ?ﬂg*}:ﬁiﬂzm EI]7J<E:F7J(1ZI§B/‘JW(L?YG%% effects of heavy metals in sediments with special reference to
7k}§7k1$%{ﬁﬁ1&%ﬂgﬁ?§)ﬁ United Kingdom estuaries; a review [ J |]. Environmental
(3) XK IR 8k | 75 S i AL RS e Pollution, 1992, 76(2) : 89-131.
AHSEIRIT N T LA R R R K PRk | AT SR (15] GREME. ORISR TRAEIRS M M]. dbat: fbeT
= e 2 B ) 't, 2002.
TR B BRI B fBeing e L]
PRIE T, E BN, Wi =8 N e LTS O () 2 .
bl v 7z NE e C SE7 WA
e 3K 45 A S, B K U 58 T
JZ HRRIEAKR A S AR ) MG FME RN (177 wems, e, R SR, MK o R I i
150 PR /K AL KK s . HLELT). SREEEI TS R, 2008, 20(1) ; 48-50.
(18] HEI{. WRIES SR SEYREZHME]. KR,
£ 23Tk 2003, 34(11): 1-6.
(1] BT, #fE, WAL LA BOOKE AR Ry (10) TR KRG SRS RGBS RS
FALDTE XTSRS 1], KAER2EZGE, 2010, 3(1) ; 18-21. K2 &AL T ], IR, 2005, 17(1) ; 54-60.
(2] BRUR, BT, AT, G AMUGATK e (20) AR SRR, SR AT RO 2
JURBIAHTL D). HUBRSFRES, 2011, 39(2) ; 181-187. MEEEARAELT]. WAL, 2009, 21(3) ; 387-304.
(3] S, BRLL WU SRR A ks (2] R AR, RO SERGIAPEIRUHLAIE 5 2
T]. FEER. 2007 (1), 509, 506, B 25 BT —— L8 TRk 1 1), A O 4
[4) K%, WHUE W FKBREBRER WISk HEk, HIPIEAR , 2005, 13(5) : 386-392.
1996, 22(10)  13-16. (2] WL, BB, AT, . FME RS (LA Bt
(5] S, o RROR K T AR K A K I WIRARBAIRIA[]]. £ SRFFEER, 2010,26(4)
KSR R R BF 2 [ D). P2, 7% A SR K2, 44399,
2012. [23] Geller W. The temperature stratification and related
(6] e, Beehbe, md, g F UK R . TR B A characteristics of Chilean lakes in midsummer [ J ]. Aquatic
ML AR LAY 2 BUKBFSE (1], FREEREE AR, 1999, 19 Sciences, 1992, 54(1) : 37-57.
(2): 147-152. [24] Kjensmo J. Internal energy, the work of the wind, and the
(7] BEEE. WEEE, B, % KRS RRK PR . 4T 14 thermal stability in Lake Tyrifjord, southeastern Norway [ J].
TRHEELT]. BIARE, 1999, 11(2) : 117-122. HydrobAiol(‘)gia, 1994, 286(1) : 5?;59.
(8 PERIL, MR, SNE, . EAE SRy (23] R RIRUE R L RRERIL A A
SAMBLI]. SFUERIEE, 2005, 26(1) ¢ 135140, SHRAFERIE T ARG £ FRFHEND) | 2007,
[9] TR, XUASR, MR, 45, SOMITIA K PeSTRLA o 4R 23(3): 1-4.
ISR RS 1]. KITBEI 556, 2000, 18 [26] Cong H B, Huang T L, Chai B B, e al. A new mixing-
(4) ; 379-383. oxygenating technology for water quality improvement of urban
[10] Brya;lt L D, Hsu-Kim H, Gantzer P A, et al. Solving the waler source and its implication in a reservoir[ J]. Renewable
problem at the source: Controlling Mn release at the sediment- Energy, 2009, 34(9) : 2054-2060.
(27] EAhAE, MRM, 20, 45, SUoN LD K 2 25 oy

waler interface via hypolimnetic oxygenation [ J ]. Water

Research, 2011, 45(19) ; 6381-6392.

[11]  BEEAK, SenEfE. KKK BT B9 o B IR A2 i BRI

BRI R RN [ 1], P ERERE, 2011, 31(9) .
1477-1485.



HUANJING KEXUE Vol.35  No. 10

Environmental Science ( monthly) Oct. 15, 2014

CONTENTS

Development of a Two Stage Virtual Impactor for Stationary Source PM ;o and PM, 5 Sampling —+eeceoeveereressennssnneniine JIANG Jing-kun, DENG Jian-guo, DUAN Lei, et al. (3639)
Characteristics and the Impact Factors of Acid Rain in Fuzhou and Xiamen 1992-2012  +:esvereereereseserenssinenensininennsennes ZHENG Qiu-ping, WANG Hong, CHEN Bin-bin, et al. (3644 )
Concentration Distribution of Metal Elements in Atmospheric Aerosol Under Different Weather Conditions in Qingdao Coastal Region «++++: CHEN Xiao-jing, QI Jian-hua, LIU Ning, et al. (3651)
Emission Characteristics and Hazard Assessment Analysis of Volatile Organic Compounds from Chemical Synthesis Pharmaceutical Industry — +«ereeseesesseserenemiemenenennenensininenenn

LI Yan, WANG Zhe-ming, SONG Shuang, et al. (3663 )
REN Zhong-pei, ZHU Tian-le, ZHU Ting-yu, et al. (3669 )

NO, and SO, Formation in the Sintering Process and Influence of Sintering Material Composition on NO,, Emissions

Application of Activated Carhon from Waste Tea in Desulfurization and Denitrification «+«+«+sssssssessssssesssnsssnensnsinenensis e SONG Lei, ZHANG Bin, DENG Wen (3674)

Effect of Soil Texture in Unsaturated Zone on Soil Nitrate Accumulation and Groundwater Nitrate Contamination in a Marginal Oasis in the Middle of Heihe River Basin +:«-:esseeeesresneseeeess
........................................................................................................................................................................ SU Yong-zhong, YANG Xiao, YANG Rong (3683 )

Health Assessment of River Ecosystem in Haihe River Basin, China +«toetoeeereressssemienenienni e HAO Li-xia, SUN Ran-hao, CHEN Li-ding (3692 )

Analysis on the Variation Characteristics of Iron and Manganese Concentration and Its Genesis in Changtan Reservoir in Taizhou, Zhejiang Provinge =««+stsssessessesenssinsieniensnininenenennes
.................................................................................................................................................................. L[U Shu_‘uan ZHENG Chen YUAN Q] el al (3702)
Spatiotemporal Characteristics of Nitrogen and Phosphorus in a Mountainous Urhan Lake «++«+xtseessesrsseressnesssensnsininininnns e BAO Jing-yue, BAO Jian-guo, LI Li-qing (3709)

Formation of Geochemistry in Underground River Under Rainfall Conditions; An Example for Underground River at Xueyu Cave, Chongging =«+++eseeeseeseereess
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Feng-kang, LIANG Zuo-bing, YU Zheng-liang, et al. (3716)

Contamination and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Water and in Karst Underground River Catchment =««+sesseseressessersenenenenenenininennsininnensnens
............................................................................................................................................................... LAN Jla-(‘h?ng, SUN YU-Chual’l, 'I‘LAN Ping, el al' (3722)

Pollution Characteristics and Ecological Risk of Polybrominated Diphenyl Ethers (PBDEs) in River Sediments from an Electrical Equipment Dismantling Area —«+sssereeeseressssimssisninnnens

........................................................................................................................................ CHEN Xuan-yu, XUE Nan-dong, ZHANG Shi-lei, et dl. (3731)
Ecological Risk Assessment of Heavy Metals in Surface Sediments in the Southern and Central Haihe River Basin WANG Rui-lin, CHENG Xian,SUN Ran-hao ( 3740)
Distribution Characteristics of COD and DO and Its Influencing Factors in the Daliaohe Estuary ««+:tereeveeeeeresessmsineisiiiiiiinnn YANG Fu-xia, JIAN Hui-min, TIAN Lin, et al. (3748)
Seasonal Variation in the Absorption and Fluorescence Characteristics of CDOM in Downstream of Liaohe River «+:ereeseeeeeereereeneeees SHAO Tian-tian, ZHAO Ying, SONG Kai-shan, et al. (3755)

Nitrogen Uptake and Denitrification Study on the Joint Treatment of Aquatic Vegetation and Immobilized Nitrogen Cycling Bacteria in Taihu Lake ««eereerrereeresremieniensimeniniiiinenn

............................................................................................................................................................ LIU Dan-dan, LI Zheng-kui, YE Zhong-xiang, et al. (3764)
Actinobacteria and Their Odor-producing Capacities in a Surface Water in Shanghai CHEN Jiao, BAI Xiao-hui, LU Ning, et al. (3769)
Laboratory Evaluation of Remediation of Nitrobenzene Contaminated Aquifer by Using Groundwater Circulation Well BAI Jing, ZHAO Yong-sheng, SUN Chao, et al. (3775)
Sorption Characteristics of Tea Waste Modified by Hydrated Ferric Oxide Toward Ph( 1) in Water WAN Shun-li, XUE Yao, MA Zhao-zhao, et al. (3782)
Effects of UV Radiation on the Aggregation Performance of Small Molecular Organic Acids  WANG Wen-dong, WANG Ya-bo, FAN Qing-hai, et al. (3789)
UV Photolysis of Propranolol in Aqueous Solution; Mechanism and Toxicity of Photoproducts PENG Na, WANG Kai-feng, LIU Guo-guang, et al. (3794 )
Photo-catalytical Degradation of Diphenylarsinic Acid by TiO, (P25) WANG A-nan, TENG Ying, LUO Yong-ming ( 3800)
Effect of Carbon/Nitrogen Ratio on Short-Cut Nitrification and Denitrification of Polyurethane Biofilm Reactor *++ + TAN Chong, LIU Ying-jie, WANG Wei, et al. (3807)
Distribution and Removal of Anaerobic Antibiotic Resistant Bacteria During Mesophilic Anaerobic Digestion of Sewage Sludge «++«+++++++++++ TONG Juan, WANG Yuan-yue, WEI Yuan-song ( 3814 )
Spatial Distribution and Risk Assessment of Tnsecticides in Surface Soil from a Rapidly Urbanizing Region «+:«+sesseorereeesesnennenseennes WEI Yan-li, BAO Lian-jun, WU Cheng-zhou, et al. (3821)
Field Measurement of Soil Mercury Emission in a Masson Pine Forest in Tieshanping, Chongging in Southwestern China = +«+++ereereerseseeeees DU Bao-yu, WANG Qiong, LUO Yao, et al. (3830)
Chlorine Speciation and Concentration in Cultivated Soil in the Northeastern China Studied by X-Ray Absorption Near Edge Structure ««+:+++++ LI Jing, LANG Chun-yan,MA Ling-ling, et al. (3836)
Soil Organic Carbon Storage Changes with Land Reclamation Under Vegetation Reconstruction on Opencast Coal Mine Dump -++++++++++-+- LI Jun-chao, DANG Ting-hui, GUO Sheng-li, et al. (3842)
Effect of Sulfur on the Species of Fe and As Under Redox Condition in Paddy Soil ++eeeseeresrerseresemenensinineniiniiennnen TANG Bing-pei, YANG Shi-jie, WANG Dai-zhang, et al. (3851)
Response of Ectomycorrhizal Fungi to Aluminum Stress and Low Potassium Soil = «+ressesseesersereresimmenenenninenennenenne ZHANG Wei, HUANG Jian-guo, YUAN Ling, et al. (3862)
Long-Term Manure Application Induced Shift of Diversity and Abundance of Antibiotic Resistance Genes in Paddy Soil ++++xeeseeerevssseeseisinsens HUANG Fu-yi, LI Hu, WEI Bei, et al. (3869)
Effect of Phosphate and Organic Acid Addition on Passivation of Simulated Ph Contaminated Soil and the Stability of the Product «++++++++ ZU0 Ji-chao,GAO Ting-ting, SU Xiao-juan,et al. (3874 )
Bioremediation of Chromium( VI) Contaminated Site by Reduction and Microbial Stabilization of Chromium «++sesssssseseseessesienenens ZHENG Jia-chuan, ZHANG Jian-rong, LIU Xi-wen et al. (3882)
Effect of Thermal Enhanced Soil Vapor Extraction on Benzene Removal in Different Soil Textures - LI Peng, LIAO Xiao-yong, YAN Xiu-lan, et al. (3888)
Effects of Elevated 05 Concentration on Nitrogen in Greening Tree Species in Southern China YANG Tian-tian, ZHANG Wei-wei, HU En-zhu, et al. (3896)
Effects of Nitrogen Application on Soil Greenhouse Gas Fluxes in Eucalyptus Plantations with Different Soil Organic Carbon Content LI Rui-da, ZHANG Kai, SU Dan, et al. (3903 )
Ozone Effects on Soil Microbial Community of Rice Investigated by ' Isotope Labeling CHEN Zhan, WANG Xiao-ke,SHANG He (3911 )
Enhanced Aerobic Degradation of Low Chlorinated Biphenyls by Constructing Surfactants Burkholderia xenovorans LB400 Based System ++* CHEN Shao-yi, ZHANG Jing, WANG Han, et al. (3918)

i, LU Lei, et al. (3926)
Isolation and Identification of Electrochemically Active Microorganism from Micro-Aerobic Environment WU Song, XIAO Yong, ZHENG Zhi-yong, et al. (3933 )
Characteristics of Microbial Community Structure During Isolation of Electrical Active Bacteria WANG Min, ZHAO Yang-guo, LU Shan-shan (3940)
Predicting Copper Toxicity to Hypophthalmichthys molitrix and Ctenopharyngodon idellus Based on Biotic Ligand Model WANG Wan-bin, CHEN Sha, WU Min, et al. (3947)
Macrozoobenthos Community Structure and Water Quality Evaluation of Tian'e Zhou Oxhows «+:+ssesseseesersessessssssnenninnisnnnnenne MA Xiu-juan, SHEN Jian-zhong, WANG Teng, et al. (3952)
Species Selection Methods in Deriving Water Quality Criteria for Aquatic Life «+«+vseserereeresremienenmiineneninineninn ZHANG Ling-song, WANG Ye-yao, MENG Fan-sheng, et al. (3959)
Correlations Between HBCD and Thyroid Hormone Concentrations in Human Serum from Production Source Area ««+:++sessessesesessessemenssennenes LI Peng, YANG Cong-qiao, JIN Jun, et al. (3970)
Preparation of Cobalt Oxide Mesoporous Metallic Oxide-Clay Composites and Their Catalytic Performance in the Oxidation of Benzene «+++++++++++ MU Zhen,MA Chun-yan, CHENG Jie et al. (3977)
Catalytic Degradation of Naphthalene by CuO(-Ce0,)/AL,04 ZHA Jian, ZHOU Hong-cang, HE Du-liang, et al. (3984 )
Toxicity Tests and Their Application in Safety Assessment of Water Quality +++++»++++ XU Jian-ying, ZHAO Chun-tao, WEI Dong-bin (3991 )
Assessment on the COD Discharge Status of Municipal Wastewater Treatment Plant in a City of China ZHOU Yu-hua, LU Yan-na, ZHANG Yu, et al. (3998)
Assessment of Ecological Environment Benefits of Reclaimed Water Reuse in Beijing «++eervereeesrerererssemnenensininininins e FAN Yu-peng, CHEN Wei-ping (4003 )
Construction of Index System for Early Warning of Persistent Organic Pollutants (POPs) Pollution Incidents n China WANG Lin, LU Yong-long, HE Gui-zhen, et al. (4009)
Environmental Damages Assessment: Establishment of System Framework in China = +oveeseeeeressessesisnensinne ZHANG Hong-zhen, WANG Jin-nan, NIU Kun-yu, et al. (4015)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
S 2 SE vzl 5B =z =q
AoKE XEER BlE BET & B RS ke
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO 6 s O W W W MR
-
w o a3 ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) (Monthly Started in 1976)
(HH 1976 4E8 HAIH)
2014410 H1S H %35% 5104 Vol.35 No.10 Oct. 15, 2014
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e I ( [))\;ﬁ;%j]ﬂflﬁ)’éj@f?) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e % Bk A School of Environment, Tsinghua University
. BAREAE) G E RS i:llf:o;-in o b %EJYE[?(TIG 'Zil-}]l:and f Envi tal Sci (HUANJING
. o e s . ite y e Editorial Board of Environmental Science >
BT 2871 (R4 (HUE DU 1
18 5, MR 4% : 100085 ) KEXUE) )
HIE 010462941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ;: hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H KR 44 3 " " m Published by Science Press
LBt 5 Mo AR AL i 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
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
EsEET PEERERRS BAF 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 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET





