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Morphology of Soil Iron Oxides and Its Correlation with Soil-Forming Process

and Forming Conditions in a Karst Mountain

ZHANG Zhi-wei' , ZHU Zhang-xiong"*, FU Wa-li', WEN Zhi-lin'
(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China; 2. Chongging University of Science and
Technology, Chongqing 400700, China)

Abstract: The quantity and morphology of iron oxides are indicators of soil forming-process and forming conditions. In order to analyze
the connection between soil iron oxides and soil forming conditions and degenerative process of karst ecosystem, we have chosen 14 soil
profiles on the top and middle section of Jinfo Mountain, a typical karst slope in Chongging, China. Morphology and contents of soil iron
oxides were studied by using chemical selective extraction techniques. We draw conclusions: (D total iron (Fe ) is mainly controlled by
parent material and lithology. Significant difference of Fe, content exists between soils in Top Mountain (51.49 g-kg™", mean value from
5 profiles) and soils at the middle sector of North Slope (86.29 g-kg™", mean value of 9 profiles) ; 2 the results show low concentration
of Fe, (29.16 g-kg™") and low ratio of Fe, to Fe (35.40% ) in soil clay under conditions of high elevation and low temperature on Top
Mountain. In contrast, the results indicate advanced weathering and soil-forming process at middle slope sites due to high temperature;
this is supported by high mean values of Fe,(43.92 g-kg™") and ratio of Fe,/Fe, in clay (60.41% ) ; @ long humid climatic setting and
large numbers of soil organic matter on top of the mountain result in high activation degrees (Fe /Fe,) and high complexation degrees
(Fe, /Fe,) ; mean values of them are 73.51% , 17.21% respectively, which are higher than that of soils at middle slope sites (13.06% ,
0.41% ) ; @ after degradation or deforestation of secondary forestland ( pinus massoniana among bushes) at middle section of the
hillslope, soil free iron oxides (Fe,) and total iron oxides (Fe ) decrease as well as soil organic carbon and clay, because of
progressively increasing of soil erosion. Average contents of Fe, and Fe, in clay from 2 shrub profiles are 98.25 g-kg™', 50.81 g-kg™'
respectively. However, the four tillage soils we have studied reveal lower values of Fe (84.52 g+kg™") and Fe, in clay (47.86 g-kg™").
Soil iron oxides are reliable indicators to estimate degeneration of karst ecosystem and karst rock desertification.

Key words :karst slope; soil iron oxides; quantity; morphology; soil-forming process; karst rock desertification
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Table 1  Basic properties for different ecosystem soils
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WX, — PRI 12 2000,2090 45,30 et g g ERERT. S ~ 10,5 goke !
BRI . , JE AR, A 56 B ) PTAR FIMIARZ A b Ak
(45 EBAIT %) L 3o 2000~2150 15 UL N ERIE REREE,ABLB 2R KE,
BT SRS e
IR AT RIS S A I B ) R
NS AR 6, 14 1250, 770 15 Py HITET 6 fy 5 14 [B) B A 85 1, 3 0 BREE
25% ~30%
I 7 BB 3 ~4 a, EFMRA  RIEA 1 m; i)
A ESS ) 7,9 1250, 1100 3,15 T 9 SRR, MU A AR o A R R
i;%ﬂi{jfﬂ #f 30% ., 50%
R " AR g ek AG TAE MRS, 0 B
FLH 11 640 25 R 35%
T 8 oK HE, BURERTELVE T HA N R,
B A 8,10, 12,13 600 ~1120  2~25 PR EoK BRI A AR 45% ~
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Table 2 Quantitative and morphological properties of soil iron oxides

W T ARG ek WEEER WM A BRRFEY SR iR BRI EE  WILE KA
W e ;;;?I\J/ +2 Fe, Fe, Fe, Fe, Fe,(clay) Fey-Fe, Fe,/Fe, —Fey/Fe (clay) Fe,/Fey Fe, /Fe,
! ’ -~ /gkg™' /akgT! /akgT! /gkgT! /gkgT! /gkgT! /% /% /% /%
A0 18.97 8.19 6.45  0.881 16.92 1.75 43.19 24.20 78.67  10.76

I [ N A 20.73 8.47 7.60  0.706 — 0. 87 40. 86 — 89.72 8.33

B 20.27 8.93 8.56  0.742 13.07 0.37 44.03 22.22 95. 85 8.31

A0 23.90  10.37 6.68  1.596 12. 10 3.69 43.39 29.19 64.38  15.39

2 [k A 25.54  10.13 6.45  0.596 12. 10 3.68 39. 66 24.01 63. 64 5.89

C 24.52  10.03 6.37 1.280 14.35 3.66 40. 90 20. 45 63.50 12.76

A 71.44  26.65 18.41  6.388 — 8.24 37.30 — 69.08  23.97

w3 Ef AB 77.23  28.66 17.56  6.824 — 11. 09 37.10 — 61.29  23.81
B 84.08 28.32 19.42  8.413 39. 05 8.90 33. 68 43. 40 68.58  29.71

A 57.84 22,53 15.39  3.175 47.96 7.14 38.95 40. 28 68.33  14.09

4 Mk AB 67.34  25.55 17.88  3.906 41.30 7.67 37.94 40. 20 69.98  15.29

B 68.65 22,93 18.41  5.831 37.45 4.53 33.41 40. 33 80.26  25.42

A 52.56  21.25 20.42  6.614 42.58 0.83 40. 43 37.57 96.12  31.13

R /1 7N AB 62.76  21.26 15.50  5.720 36. 16 5.75 33.87 41. 65 72.93  26.91

B 72.79  28.37 18.66  7.439 38. 41 9.71 38.97 53.15 65.78  26.22

A 91.56  30.25 6.69  0.296 — 23.56 33.04 — 22.13 0.98

6 WENTEM Bl 101.97  38.92 7.26  0.215 56.37 31.67 38.17 55.78 18.65 0.55

B2 114.38  36.88 5.71  0.084 61.83 31.16 32.24 62.02 15.50 0.23

A 72.87  34.13 9.07 0.617 43.22 25.06  46.84 61.12 26.57 1.81

7 Bk B 83.36 37.14 6.8  0.205 47.07 30.30  44.56 56.87 18.43 0.55

C 76.04  34.99 6.42  0.264 40.33 28.57 46.01 51.24 18.35 0.75

A 75.06  32.06  5.41  0.830 45.14 26.65 42.71 75.24 16.89 2.59

8 kM B, 79.43  39.49 4.92  0.213 49. 64 34.57 49.72 74.94 12.47 0.54

B,.. 84.97  42.09 3.68  0.205 48.67 38.41 49.53 69.91 8.75 0.49

o it AB 79.43  31.57 7.41  0.190 42.26 24.16 39.75 62.24 23.47 0.60
ek C 89.81  32.09 6.58  0.054 41.94 25.51 35.73 53.09 20.51 0.17
LRk 0 S A 84.08  34.93 6.66 0.116 47.71 28.27 41.54 64.48 19.06 0.33
B 84.87 30.54  6.66  0.157 48.35 23.89 35.99 67.07 21.79 0.51

A 78.16  30.43 3.68  0.625 36. 80 26.75 38.93 61.40 12.10 2.05

11 F B 75.86  36.26  2.63  0.030 26. 86 33.63 47.80 54.85 7.24 0.08

C 80.00  37.39 2.70  0.030 33.92 34.69  46.74 51.83 7.22 0.08

B A 80.60 42.34  4.36  0.088 40.65 37.98 47.26 64.93 10.29 0.21

B 99.23  46.47 5.19  0.027 52.84 41.29  46.83 80.96 11.16 0.06

3 B A 69.73  31.61 2.32 0.027 43.54 29.28 45.32 66.87 7.36 0.09

B 86.61 41.10  2.63  0.006 52.20 38.47 47.45 72.30 6.39 0.01

- s A 76.94  34.81 1.91  0.143 43.22 32.90  45.24 59.62 5.49 0.41

14 WRADRER: BC 90.61  39.94 1.76  0.022 43.86 38.18 44.07 60.35 4.41 0.06

1) —FRBR S, SR N TR B IR
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Fridos, 2% 5l gk e M SRR B E
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Table 3  Differences of soil properties and iron oxides between broad-leaved forest and secondary vegetation soils on top mountain

HEAS AP Rk WEPERRL CaCOs Sk WEs MR WEY FRBrEE WmE %A

RGRM /gkg™ /% /% /eke™' JgekgT' JgekgT' /gckgT! Jgekg! /% /% /%
PRk 109.76  17.46  50. 14 8. 64 22.19 9.26 7.05 0.91 22.51 76.19  9.68
WEMREE 7702 18.45 56.77 0.31 71.02 25.76 18.07 6. 40 43.99 70.83  24.73

1) e 2R A 2 Ay
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A G 3 e 35 S A KA IR ) 2 5 K.
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g-kg_lﬂéﬂ 6.40 g-kg ™', I 22 T 2. W E AR+
HERR A G R R /T U R R (R 3) . 1l
TS HLBT % 1 22 S0, L b A 222 355 1% YK A A
T4 TR IR E B AR T HEK A
B o K S . b pH R bk R g KL 5
FAFNIE LR 3 TS Pk Fe® T W] RE B IR I i % Ak
FAAPEE G R AE A I 5 & bl i, OF
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Fig. 4 Correlation between soil iron activation degree

and organic matter in surface layers
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SyAb Ui A AR R L RIS
YA HE MR IR A, 3 A LT B S g B
BRI TR B, G DL 254 5 ML A/ | mT RESUE
SRR AL I — 25 R R bl (A A
Az s
3.3 HHEEARERN KRR L

L T0 1K 5 00 XX L, 39k DX R0 4k 1 i o
(60.41% ) & TILTRIX (35. 41% ) , YL HT L THL X 444
DRAR TR A B X555

TEWTRIX , 7K HOIR I — 8, e 3% 548 otk
DR RS 3 % A B R N R L g Ak
BEYE , YK, H)2 K R ARk A TR,
/N, HRIE IR AR R e R E
RTINS, & B RR R AR, R B R vk A At - ok
TR I U B R 2 T R bR R A (5R 2 Rk
3). NRAS R G H 3R )25 5w f i+
BRI, FhR RV 0 T B A LA B R R b e A
523 FEIN) RS 1 L /N = 0 o =85 1 W =/ s N
G kA B 2R R R R
VA bR R P R R A R R R 2 IR
AB B JZ I BFR GBS B [ AR SRR R 4
RAE T TG S S T VR A A e R R R 4
BREE M B JZRAE, WM A IR ER R A A, 1T
WA AE A R R 5 BRI AR R B
559, 8 B KA WAER R TR, Al
Eigzs:

Fe,/Fe, Wt fh B A AL 0 & ol tu i, i 4204k

BRI SE SRR B H SR )G 5% {H Fe,/Fe, Xt 4
SRAR WA S R A5 B, TE AR5 IX AT REAS B
BRSAS B, PR Ry Rt 1 B R 3K o 2 el AR
Fe, M1 .
3.4 TFERAMRB G

A 5T 4 T A A PR, T 2 R AR
dis IITRK AR A B F IR S ek S BT
E— L5, AT RS RR PRIV G 7K i SR A1
T B HE I A >0 A S (VR A R B R R
Z KB A ERRE) SR K eSS
R N A LR R B E A (7 O 0.645
0.693,n =15). & B 58 & 7 1 LR B ] L
Wik b A AR

4 HFig

(1) T A Bk A 28 /N TR X, %
SEARRJT R . LT - S5 R 2 BRI R R 20 Bk
A 12 B /N TS X 3 D o T A XA i e
TS5, AR TRIX, SZ A R MR ) 52 | Joe]
AR T R HE B AR R Y 5.

(2) LTB A= 3585 AE03 , AHLJST 75 o e, I
PEER 4% G 8 BB 4% A B Y 3 R T I
HIX.

(3) TEBME X FE N ES R ARIB AL IS, A LT &5
TR AR IR, RPRLI R, TR R R RE AR T RS
A PRANRRLIE B Bk 2 i /b TR T HRORE 22 AN R [R]
—REIX, AR A R SR T 25 i) LR 7 26
SR AL 5 A A R A KRR
B2k
(1] FRAE. hHefb2flin [M]. dest. Bl b, 1987.73-

99.

[2] TR, ERA LESHE [M]. dbat. B2 b,
1988.337-361.

(3] FhmigE, 7R, TR 3 SR A AL 8 I
REST [T]. PHHCRAMBIBOR 224 ( HAFIEM) | 2004, 32
(10) : 47-50.

[ 4] Frierdich A J, Hasenmueller E A, Catalano J G. Composition
and structure of nanocrystalline Fe and Mn oxide cave deposits
Implications for trace element mobility in karst systems [ J].
Chemical Geology, 2011, 284(1-2); 82-96.

[ 5] Contin M, Mondini C, Leita L., et al. Enhanced soil toxic metal
fixation in iron (hydr) oxides by redox cycles [J]. Geoderma,
2007, 140(1-2) . 164-175.

[ 6] Hartley W, Lepp N W. Remediation of arsenic contaminated
soils by iron-oxide application, evaluated in terms of plant
productivity, arsenic and phytotoxic metal uptake [ J]. Science

of the Total Environment, 2008, 390 (1) . 35-44.



2020 ®oom B ¥ 3%
[7] Pak S J, Burt T P. Identification of throughflow using the land uses [ J]. Journal of Soils and Sediments, 2010, 10(4) .
distribution of secondary iron oxides in soils [ J]. Geoderma, 787-795.
1999, 93(1) : 61-84. (18] 4byctr, HIER, ZEH. AWIF R ARKRIE M 32 (LR AE
[ 8] Lair G J, Zehetner F, Hrachowitz M, et al. Dating of soil layers 5T [1]. HEERL2E, 2008, 29(3) ; 814-818.
in a young floodplain using iron oxide crystallinity [ J]. [19] 7{—':%&, M‘J&E, EJ‘J(}!’EJ”, S TR AL IX 3 Fe 41
Quaternary Geochronology, 2009, 4(3) ; 260-266. BRI R AR ()], HBiEdR, 2010, 29(5) : 745-751.
[ 9] VUzarowicz L, Skiba S. Technogenic soils developed on mine [20] kIAM. AEAED GRS [D]. FER. WMk
spoils containing iron sulphides: mineral transformations as an 2%, 2007.7-10, 42-47.
indicator of pedogenesis [ J]. Geoderma, 2011, 163(1-2) : 95- [21] kiAf, =i, MEOR], %, JHRE L X 4 58 % 4y
108. AR S GE IR BEST (1], P EA T, 2006, 25(1) : 67-
[10] Igwe C A, Zarei M, Stahr K. Colloidal stability in some tropical 72.
soils of southeastern Nigeria as affected by iron and aluminium [22] ER%, 2, WiKE, % THRALEX LT H TR
oxides [J]. Catena, 2009, 77(3) : 232-237. SEAEMARE [1]. KBRS, 2005, 12(3) ; 38-40.
[11] Wagai R, Mayer L. M. Sorptive stabilization of organic matter in (23] B, H3egl b2 Frrk [M]. deat. HERERHE
soils by hydrous iron oxides [ J]. Geochimica et Cosmochimica HpAE, 2000. 12-14, 60-67, 99-108.
Acta, 2007, 71(1) : 25-35. (24] RALiz, $Mifgde, TEHER, 2. FERS U ILA H1E 9K S B
[12] SEA, BRERY5. 30 E 5 b S P8 & B LRt F ) g W [1]. PEAEE, 2004, 23(3) ; 247-252.
[J]. L4, 1998, (1): 1-6. [25] WM. REEER LS PREY R AL ()], HHEE
[13] #, 7R, HEE. Er S RRE Lk e iz, 1996, 27(4) : 158-161.
el BRAACRAE [J]. LA, 2002, 39 (4): 449- [26] skiGfh, AL, skit, 55 Ao+ R R A9 97Cs
458. HFEE [T]. thddR, 2007, 25(3) ; 302-308.
[14] JEMEZ, HETR, FR, & W =4 A0S LAt [27] OIME, SCERk, skamAs, S5, AEFH T R b s Ak Bk
BRAOBTSE [J]. RHERAR, 1995, 32(1) : 23-31. WFEAEIE S ROy SEARFRER ST [T, rh RS0 4, 2005, 21
[15] fEAYh, £, #8F, F BRRRsRm Ay 5 1Rk (2): 181-183.
HEAPLBRAMARCR [J]. BB, 2010, 31(11) ; 2748- [28] T RA, BRI, BHRETD R [M]. deat. Bl
2755. HRRA, 1990. 452-461.
[16] &, ﬁHEﬁuﬁ, WA, L KA R R B Ak A [29] Eppes M C, Bierma R, Vinson D, et al. A soil chronosequence
2R [J]. iﬂlﬂﬁf;—f, 2001, 20(1); 83-90. study of the Reno valley, Ttaly: insights into the relative role of
[17] Chi GY, Chen X, Shi Y, et al. Forms and profile distribution of climate versus anthropogenic forcing on hillslope processes during

soil Fe in the Sanjiang Plain of Northeast China as affected by

the mid-Holocene [ J]. Geoderma, 2008, 147(3-4) . 97-107.



HUANJING KEXUE Vol.33  No.6

Environmental Science ( monthly) Jun. 15, 2012

CONTENTS

Regional Heterogeneity of Lake Eutrophication Effects in China — +«+sssesseesessenesssenensimnmninsniii CAO Jin-ling, XU Qi-gong, XI Bei-dou, et al. (1777)
Correlating Landscape Pattern with Total Nitrogen Concentration Using a Location-weighted Sink-source Landscape Index in the Haihe River Basin, China
............................................................................................................................................................... SUN Ran-hao, CHEN Li-ding, WANG Wei, et al. ( 1784)
Impact of the Land-use Change on the Non-point Source Nitrogen Load in Yunmeng Lake Watershed «-+-w+seereererereserenercnnncnnecinens MENG Xiao-yun, YU Xing-xiu, PAN Xue-qin (1789)
-+ CHEN Qing-wu, ZHANG Hong, CHAI Zhi-fang, et al. (1795)

Distribution and Potential Ecological Risk of Polycyclic Aromatic Hydrocarbons in the Sediments from Typical Electronics Industrial Zone «:«+s+ssessssessessersenesenenensenininensnininennenes
DENG Dai-yong, QIU Meng-de, SUN Guo-ping, et al. (1801 )
++ XIE Wen-ping, WANG Shao-bing, ZHU Xin-ping, e al. ( 1808 )
Character and Sources Identification of Heavy Metals Contamination in Sediment from the Core Sediment in Nanshan Lake, the Zhalong Wetland —«+«+sessesersererseneneneninnnsnnininsns
..................................................................................................................................................................... SU Dan, ZANG Shu-ying, YE Hua-xiang, et al. ( 1816)
ZHAO Jian-gang, QIAO Yong-min ( 1823)
HUANG Wei, ZHU Xu-yu, ZENG Jiang-ning, et al. (1832)

Species Composition and Distribution Characteristics of Pelagic Copepods in the Northern Sea of Fujian During Withdraw of Zhe-Min Coastal Current —«++eeseeeseeseersessssemenensnniinenn
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Yan-guo, LIN Jing-hong, WANG Chun-guang, et al. (1839 )

PAHs Concentrations in Aquatic Products and Food Safety Evaluation in the Coupled Mangrove Planting-Aquaculture Ecological System «+:«+s«sstsseseseessessnesiensnennininensnneens

Residue Characteristics and Distributions of Perfluorinated Compounds in Surface Seawater Along Shenzhen Coastline

Residues and Potential Ecological Risk Assessment of Metal in Sediments from Lower Reaches and Estuary of Pearl River

Distribution Characteristics of Phosphorus Forms in Surface Sediments of the Shantou Bay in China

Microcosm Experiments on the Influence of Different N/P Ratios on Phytoplankton Community Growth in the East China Sea -

CHEN Guan-qiu, LI Yao-chu, HUANG Jin-mu, et al. ( 1846)
Tissue Distribution and Bioconcentration Factors of Tetrabromobisphenol A in Five Fishes in Lake Chaohu YANG Su-wen, WANG Sheng-rui, YAN Zhen-guang, et al. ( 1852)
Induction Effects of Pentachlorophenol on Vitellogenin and p33 in Chinese Rare Minnow ( Gobiocypris rarus) XIONG Li, MA Yong-peng, ZHANG Xiao-zheng, et al. ( 1858)
Effects of Perfluorooctane Sulfonate ( PFOS) Exposure on Vitellogenin mRNA Level in Zebrafish ( Brachydanio rerio) - CHENG Yan, CUI Yuan, DANG Zhi-chao, et al. (1865)
Relationship Between Electron Transfer Capacity and Fluorescence Characteristics of Dissolved Organic Matter TAO Ya, YUAN Tian, ZHOU Shun-gui, et al. (1871)
Characterization of the Change in DOM During Municipal Secondary Effluent Treatment with Magnetic Ion Exchange Resin by 3DEEM  «-+eexeeeeee YANG Jian, GAO Jin-hua, CHANG Jiang ( 1878 )
Reverse Osmosis Membrane Fouling by Humic Acid Using XDLVO Approach: Effect of Calcium ons —+xeoeeseeseeesemenensenenenninenns YAO Shu-di, GAO Xin-yu, GUO Ben-hua, et al. (1884 )
Growth, Removal of Nitrogen and Phosphorus, and Lipid Accumulation Property of Scenedesmus sp. LX1 in Aquaculture Wastewater «+-++++- MA Hong-fang, LI Xin, HU Hong-ying, et al. (1891)
Tron Chloride for Simultaneous Denitrification and Chemical-Biological Flocculation Process -+ WANG Hong-jie, DONG Wen-yi, LIU Li-sha, et al. (1897)
Characteristic Research of Shortcut Denitrification in Synthetic Ammonia Industrial Wastewater Treatment Process «+++ LI Yan, LI Ze-bing, MA Jia-xuan, et al. (1902)
Stability Control of Aerobic Granules Using an Innovative Reactor LI Zhi-hua, YANG Fan, LI Sheng, et al. (1907)
Description of the Stability of Granules Using Nongrowth-related Parameters ««+v«-sesesessesresssssemnenneneininsnsintn e LI Zhi-hua, WU Jun, LI Sheng, et al. (1913)
Enhancement of Anaerobic Digestion of Excess Sludge by Acid-Alkali Pretreatment YUAN Guang-huan, ZHOU Xing-qiu, WU Jian-dong ( 1918 )
Pilot Validation of Sludge Concentration Partition at Small Reflux Ratio Condition ** -+ SHI Si, WANG Su-lan, LI Rui, et al. (1923)
Influence of Non-ionic Surfactants on Sludge Dewaterability +««+eesereseessereenesemeneneenenens HOU Hai-pan, PU Wen-hong, SHI Ya-fei, et al. (1930 )
Variation Characteristics and Influencing Factors of Air Pollution Index in China ««+essreressesreressenennnsininnennns LI Xiao-fei, ZHANG Ming-jun, WANG Sheng-jie, et al. (1936)
Characteristics of Aerosol Water-Soluble Inorganic lons in Three Types Air-Pollution Incidents of Nanjing City ZHANG Qiu-chen, ZHU Bin, SU Ji-feng, et al. (1944)
Characterization of Atmospheric PM, s in the Suburb of Shenzhen DAI Wei, GAO Jia-qi, CAO Gang, et al. (1952)
Analysis on Oil Fume Particles in Catering Industry Cooking Emission » TAN De-sheng, KUANG Yuan-cheng, LIU Xin, e al. (1958 )
Low-Temperature Catalytic Reduction of NO over Fe-MnO -Ce0,/Zr0, Catalyst - LIU Rong, YANG Zhi-qin ( 1964 )
€0, Absorption and Regeneration Performance of a Natural Amino Acid and Its Potassium Salt «+eseereeseeevsvseressinenieneininen YAN Shui-ping, CHEN Jing-ao, XU Ming-liang, et al. (1971)
Effects of Tillage-Cropping Systems on Methane and Nitrous Oxide Emissions from Agro-Ecosystems in a Purple Paddy Soil +-++-++ ZHANG Jun-ke, JIANG Chang-sheng, HAO Qing-ju, et al. (1979)
Factors Influencing Ammonia Volatilization in a Winter Wheat Field with Plastic Film Mulched Ridges and Unmulched Furrows «++++»++-+ SHANGGUAN Yu-xian, SHI Ri-peng, LI Na, et al. (1987)
Effects of Typical Herbicides on Soil Respiration and N,0 Emissions from Soil Added with Different Nitrogen Fertilizers «+-v+eeeseeerevereeenneens SUN Qing, SHI Chun-xing, SHI Kun, et al. (1994 )
Analysis of Characteristics of Dioxin Contamination in the Chlor-alkali Site that Uses Graphite Anode for Production «+«+«+sxsseseeeeeeseereenees YU Li-feng, WEI Wen-xia, TIAN Ya-jing, et al. (2000)
Effect of Flue Gas Desulfurization Gypsum Application on Remediation of Acidified Forest Soil +++veeeeeserseervsrsssnensnsinnisisinen LUO Yao, KANG Rong-hua, YU De-xiang, e al. (2006 )
Morphology of Soil Iron Oxides and Iis Correlation with Soil-Forming Process and Forming Conditions in a Karst Mountain — «+++++++++>+++ ZHANG Zhi-wei, ZHU Zhang-xiong, FU Wa-li, et al. (2013 )
Pb, Zn Accumulation and Nutrient Uptake of 15 Plant Species Grown in Abandoned Mine Tailings «-«++++++++- SHI Xiang, CHEN Yi-tai, WANG Shu-feng, et al. (2021)
Effect of Cr( VI) Stress on Growth of Three Herbaceous Plants and Their Cr Uptake * WANG Ai-yun, HUANG Shan-shan, ZHONG Guo-feng, et al. (2028 )
Bioaccumulation of Heavy Metals by the Dominant Plants Growing in Huayuan Manganese and Lead/Zinc Mineland, Xiangxi -+ YANG Sheng-xiang, TIAN Qi-jian, Liang Shi-chu, et al. (2038)
Effect of CO, Fertilization on Residual Concentration of Cypermethrin in Rhizosphere of C3 and C4 Plant MU Nan, DIAO Xiao-jun, WANG Shu-guang, e al. (2046 )
Bioaugmented Removal of Pyridine and the Microbial Community Dynamic Analysis =weveeeresrerserseemnennenenininnennens QIAO Lin, ZHAO Hong, WANG Jian-long ( 2052 )
Relationship Between Sewage Treatment Efficiency and Bacterial Community Diversity in an A/Q MBR  «oeeoreveresesnenneneeennes KUANG Bin-yu, SHI Qing, Montcho Leon Monthero, et al. (2061 )
Dynamic Changes in Functional Genes for Nitrogen Cycle During Bioremediation of Petroleum-Contaminated Soil «+:+s«seseeeseseessssesssinisenn WU Bin-bin, LU Dian-nan, LIU Zheng ( 2068 )
Risk Assessment of Lead Exposure from Different Intake Pathways for Children in Wuhan City HAO Han-zhou, CHEN Tong-bin, WU Ji-liang, et al. (2075)
Implementation of a Pretreatment Device for an Electronic Nose -+ ++ BU Fan-yang, WEN Xiao-gang, WAN Mei, et al. (2083)
Copper and Cadmium Toxicities to Activated Sludge Investigated with ToxTell Biosensor WANG Xue-jiang, WANG Xin, LIU Mian, et al. (2090)
Matrix Effect and Control of Immunoassay for Environmental Samples SHENG Jian-wu, HE Miao, SHI Han-chang (2095 )
Study on Vitrification of Simulated Medical Wastes by Thermal Plasma ZHANG Lu, YAN Jian-hua, DU Chang-ming, et al. (2104 )
Study on the Low Temperature Drying of Components of Municipal Solid Waste and Its Model Analysis — «x+eeeeeseeesereneesenenennnnes WU Ya-juan, LIU Hong-mei, LU Sheng-yong, et al. (2110)
Aerogenesis Evolution of the Anaerobic-semiaerobic Bioreactor Landfill «+++veseeeeeeeeeees +=+ HAN Zhi-yong, LIU Dan, LI Qi-bin (2118)
Performance of Microbial Fuel Cells with Fe/C Catalyst Carbon Felt Air-Cathode for Treating Land(fill Leachate -+ TANG Yu-lan,PENG Man, YU Yan, et al. (2125)
Relationships Between Soil and Rocky Desertification in Typical Karst Mountain Area Based on Redundancy Analysis *++ LONG Jian, LIAO Hong-kai, LI Juan, et al. (2131)
Energy Consumption and GDP Growth in Beijing: Cointegration and Causality Analysis CHEN Cao-cao, ZHANG Yan, LIU Chun-lan, et al. (2139)



(MERZENE 6 BREZRS

E & KRHAZ
B4 BEAE EH | N
HOF. (FUEREEH)

TEIT EARR EHE
KAE  XIER HmE
WO AE B %M
oW M W N

w#H A7
(HUANJING KEXUE)

(AT 1976 4E 8 HAIF))
201246 A15H 33% 6

TgEgs Wl
BT d

R

I
WA RS

ENVIRONMENTAL SCIENCE

=

M
JE Sl
Bk F

i
NS
T

>N

==
E=3

(Monthly Started in 1976)
Vol.33 No.6 Jun. 15, 2012

F & TEPER Superintended by Chinese Academy of Sciences
* B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (UUSBINERE RHF) Academy of Sciences
= 1L 2 FTE 2N 22 Co-Sponsored by Beijing Municipal Research Institute of Environmental
Jemt T BB LA B2 O ST B P v beume P
AR N 7 S - - Protection
e % WK [ T School of Environment, Tsinghua University
P g (I i B} 2z W EEE S Editor-in -Chief OUYANG Zi-yuan
. - - . h Edited by The Editorial Board of Environmental Science ( HUANJING
JEHTTT 2871 74 (HEE DU
8 KEXUE
18 5, R4 : 100085 ) ) _
HLi% .010-62941102 ,010-62849343 P- 0. Box 2871, Beijing 100085, China
1"§E'010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mai.l-hjkx@ rcees. ac. cn Fi-mail : hjkx@ reees. ac. en
hitp://www. hjk. ac. cn http : //www. hjkx. ac. e¢n
H BR 4 4 " % m Published by Science Press
Jb AR AL 16 2 16 Donghuangchenggen North Street,
ZIN N B
MR B 465 . 100717 Beijing 100717, China
ED Rl 3£ 4T dbtmcdbAkEpRI— Printed by Beijing Bei Lin Printing House
> 7= : istribute h cience Press
% 7 4 & & K i Distributed by S
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT 1 & SLEKHHEEE Domestic All Local Post Offices in China
EShE&EIT PEERREFRS BT Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f544) Shudian) ,P. O. Box 399, Beijing 100044 , China
— ISSN  0250-3301 N
ER S, =5 2-821
RERETS CN 11.1895,X ERE RN S:
E ® E #:70.007T EShRITRS: M 205

BERSMRFEIT




	1.pdf
	fm.pdf
	zml.pdf

	20120637.pdf
	2.pdf
	yml.pdf
	fd.pdf




