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Interactions between Goethite and ‘Humic Acid and ‘the Stablllty of Goethlte-

Humic Acid Complex ; e & g
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Abstract s Goethite- humlc acid complex was Brepared 11'1II a' suspension containing goelhlte and humic a¢id. X-ray diffraction (XRD)
resuls‘s ﬂhoWed that the crybtal structure of this compléx had no 0bV10us changes compared 10 pure goethite, but the peak intensity of the
complex Was slightly reduced. Transmission electron mfcroseopy (PEM) images indicated that the surface of the goethite was coated by
parti¢les of tumic acid. Compared to the infra- red (IR) spe'o'tra of goethite and humic acid, the anti-vibrational frequencies of COO ~
and the yibrational frequencies of =Fe—OH decreased by 20 cm ™" and 9 ¢cm ™', respectively, while the vibrational frequencies of

the associated hydroxyls increased by 10 ¢m ™

and the absorption band of carboxylic C—O and free hydroxyls almost disappeared. This
indicates that the interactional mechanisms between goethite and humic acid include the monodentate coordination of Fe ( Il )-
carboxylate and hydrogen-bonds. Thermogravimetry/differential thermogravimetry ( TG/DTG) analysis showed that the temperature of
the weight loss peak for =Fe—OH in goethite and the complex were 258°C and 276°C , respectively. This indicates that the coating
of humic acid enhances the heat stability of =Fe—OH in goethite. Compared with humic acid, the temperature of the weight loss
peak for aliphatic organics and aromatic organics in complex decreased by 60°C and 26°C , respectively and the ratio of weight loss from
aliphatic organics to aromatic organics in complex increased. This indicates that organics with a lower heat stability may be more easily
adsorbed onto goethite and the affinity to goethite was higher for the aliphatic organics than for aromatic organics. After ultrasonic
dispersion, the content of large particles ( =2 pum) decreased significantly for both goethite and humic acid, but the content and the
size of large particles in the complex changed only slightly.

Key words : goethite; humic acid; goethite-humic acid complex; interaction; stability
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Fig. 2 Transmission electron micrographs of the samples
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Table 2 Data for the particle size distributions of the samples

. #HA3E 10 min B/ HL 20 min HFE 4L 40 min
i BiA%/ pm S/ % BiA%/ wm B/ % Bif%/ pm B/ %
0.03 ~0.57 44.22 0.02 ~0.48 72.09 0.01 ~0.48 83. 84
AR 0.57 ~19.05 53.09 0.48 ~15.85 26. 56 =0. 48 17.26
=19.05 3.94 =15.85 2.52 —b —
0.04 ~0. 69 34.78 0.04 ~0. 69 47.20 0.04 ~0.69 82.23
EHegkne 1.00 ~22.91 61.39 0.69 ~15. 85 50. 49 0.69 ~4.36 16. 54
=22.91 4.19 =15.85 2.61 =4. 36 1.33
0.04 ~1.00 44. 00 0.04 ~1.00 52.99 0.04 ~1.20 57.15
2EMY 1.00 ~15. 85 36.76 1.00 ~15.85 33.26 1.20 ~22.91 40.52
=15.85 21. 65 =15.85 15.98 =22.91 3.48
1) FR BAT R
10 . : FeOR A AT A Bl 61.39% WV AE 3. 63 pwm
(a) # AR —a— [0 min

—&— 20 min
—&— 40 min

Hht/%

%

&

0.01 0.1

1
Hrfe/um
BS5 FEmpkEsh

Fig. 5 Particle size distributions of the samples

BT ; 7F 22.9 ~ 100 wm [AIF — N il oA i, H:
TR 4.19% WA 39. 81 pm BFUT. S Ak
20 min [ R4 L TP PSR ATIE B
AR B4 0,04 +0. 69 pm F10. 69 215,85 jum,
FRESY S 476209 F1 50. 49% , WL 45 £6-6. 16
pm 1 2,51t b5 BB T 15.85 gl MO BURL &
HEk 2619 (ELYER LW 19 4315 . ) A
40 min Ff | BEAR 0. 04 ~0,69 pum 15— AR5 F
ST, FC Bk 82,930 W 7E 0. 16 - IT 0
IR LE 0,69 4. 36 pualh [T — 155 1 7994 e 4
150 16. 54% WA 1E 1. 74 pm BT B4R 7E4. 36
pwm DL BOB0RE 2 Bk 1. 33% . MR SOk 34,357,
R <0. 69 wm 10K A 438 A9 £ UKL, R AR
7E1.00 ~22.91 pm F122.91 ~100 wm [a] #) kL AT
A3 BIVAE 5T ) AT SR AR R R A SR k. AT L
AT M 10 min ZEK F 40 min B, £ ER0T 19 KA
R BT AT R AR B ARG
WLARANBII /)N | BRI 43 BB R] 1) 228 4 1 B
TR

R - OR 5 6 W B PR O 75 4 E A B 10
min B ,44. 00% A FURL 53 A FERIAR 0. 04 ~ 1. 00 wm
], D2 7E 0. 19 wm BFIT; 36. 76% 1Y UKL 73 A 78
1.00 ~15.85 pm [A] WA 7E 6. 31 wm BT BIAR K
F15.85 pum BYORL & 5 21. 65% , WA 7 27. 54
pm B, 43ECAE 3 20 min B, 76 0. 04 ~1.00 . 1. 00
~15.85 F115. 85 ~100 pm 8] IR0 T 3 SRR o4
U, kL & & 4 N 52.99% . 33.26% F
15.98% , W57 43 WI7E 0. 19, 6.31 F1 27.54 pum M
. SrHAR I 40 min B R ARG P BT
PR (R B4R 53 A1 W, LT 57. 159 F9URL 43 A A6 KL



4866 7N 35

B 38 %

#£0.04 ~1.20 wm [8],40.52% () PRI AE 1.20 ~
22.91 pm [8], WAL 53 5175 0. 19 pum 15,25 wm B
VL5 MR KT 22.91 wm W0 &0 3.48% . 1
WL 0TI 10 min #EK 2 40 min B, & &9+
KRR it 20/ R AE 6 wm B3 1) AT
ROR G A B F A, RARTE 0.2 m B3 A 50
L AT 1 .

i R AT B 2 B Bk A AR
Foft B P T SRR WA R 1 22, Wi 7 R 7 Ak 3 s )
) FE K 349 2 R s R A R /IR R T A
R 52 A WML E PR A [R]F P A iR . D&
B0 R SR A B e A vy, (L i o R Ak 3L ]
FEA R IAT SR A B 25 50 5 @ & W T SR AR R B AL
TR RS T B R P Ak B ST [ Y S R L
AL ;. B AW AR 53 A e 33 K T4t
R A N AR AR 43 A A7, LI 75 B (] ) 228
K FERAE R 0. 19 pum A1 6. 31 pum BT A9 0K 5 &
ARACEL . SRR E W B R 5 BRI S K
AT B R B 445 1 P, LR 43 b 3R 5
IRIXRIEEEVE L. T UL, [ SRR R ALk A5 i A
R B B AT, ) 4 6 B 2 ) 9 s
zﬁ;ﬁ:‘%uﬁ%%ﬁiﬂﬁﬁ%@. 'y 4
3 &g

B B T AR 2 i

>

-y e
Ll i
i - = ¥
= ¢ . ¥
¥

SRR SR R b e | A e

(VB T  6hkB S R ss E  L GOOS
FEATHMA R S =Fe—OH 1020 A4 2l 1 15
RS TR | T4 A IR N UR TS, ot
C—O BRI B F2 55 0 20 9145 3 R Y S 3 2

6B R R R L, A
—Fe—OH {2 T FE W) 0T 80, T i i
AT B0 2 T R 60 A T, LS &
ORI 5 AT LI 2 T 22 L

25 L YR 75 43 B B[ 4 K 9
FETEET PR T IR ( >2 ) 19 5 F AR
S T v K TR e e £ B 25 fe
AN AT R 2 I 5 e T e
Y FIT, ELRRLL 53 v 40 i M e 2% S W 415
A S R IR S A, HO R T Fe T
R R AT A 2 1] M 7 B
S [ D — R IR L. A
R I L TR T R RO AR S s S
DL SR OB bR s M, R 5 22 18 7 43

AR PRI A ) T 5 e AT b i P R
B2k

[1] ChenKY, ChenTY, Chan Y T, et al. Stabilization of natural
organic matter by short-range-order iron hydroxides [ J J.
Environmental Science & Technology, 2016, 50 (23) . 12612-
12620.

Tang Z, Zhao X L, Zhao T H, et al. Magnetic nanoparticles
interaction with humic acid; in the presence of surfactants[ J].
Environmental Science & Technology, 2016, 50 ( 16) . 8640-
8648.

Conroy N A, Zavarin M, Kersting A B, et al. Effect of natural
organic matter on plutonium sorption to goethite [ J ].
Environmental Science & Technology, 2017, 51(1) : 699-708.
[4] Saad EM, Sun] Y, Chen S, et al. Siderophore and organic acid
promoted dissolution and transformation of Cr ( Il )-Fe(Ill)-
(oxy) hydroxides [ J]. Environmental Science & Technology,
2017, 51(6) : 3223-3232.

Chen C M, Dynes J J, Wang J, et al. Properties of Fe-organic
matter associations via coprecipitation versus adsorption [ J ].
Environmental Science & Technology, 2014, 48 (237 T 13751-
13759. f "l N
BT WK, XL | A - e T AL
BB R T o LA SR, 2009, (1) 41-6uy

Wei S Y,‘lTa‘n W F, |Liu 'IF. Advances on thg.-"g.lud jﬁ} miI}eral—
humus interactionsm-soils [ Ji]. Soil and Fertilizér Sciqn'(‘;s.s',."fn
China 2000, (1) : 1-6. pt (T
Kebedﬂe“M A, Bish D" L, io?pvyj Y, et al. The role’l‘o‘f iron-
bearing".n..lfruleral: in NO, to"il'lONO conversion _on Sl.)ﬂ_ surfacés‘-.
[Jl. E;ﬁvirunmcntal S(i.icnce & Technology, u.2016_, 50,( 165
86498660 7 ; Y
Jiang Y f, Goodwill J E, Tobiason J E, et al. Effect of di'fﬁ;rem
solutesy natural organic matter, and particulate Fe( ) on
ferrate ( VI ) 3
Environmental Science & Technology, 2015, 49 (5). 2841-
2848.

PRi% , Kravchenko Y S, BRIN, 5. A Geff L3eshfy 550K ik
TIZE A RHORRROR [ T]. 5, 2014, 51(1) -
11-21.

Chen Q, Kravchenko Y S, Chen Y, et al. Seasonal variations of

[6]

(7]

decomposition in aqueous solutions [ J ].

soil structures and hydraulic conductivities and their effects on
soil and water conservation under no-tillage and reduced tillage
[J]. Acta Pedologica Sinica, 2014, 51(1) . 11-21.

HE, EHRM, W, 5. R0 20T RR AL 5 K R
KAV R A [ )], L3R, 2014, 51(1): 114-
125.

Dong Q, Wang C Y, Huang L, et al. Characteristics of humus

[10]

fraction in erosion ultisols and their effects on water-stable
ageregates| J ]. Acta Pedologica Sinica, 2014, 51 (1) 114-
125.

SRR, HEMG, BRAS, SF. NS s S s [)].
K AARFEFAR, 2004, 18(2) ; 71-73.

Zou X, Cui P, Chen J, et al. Experiment study on anti-scouring

[11]

of soil in Xiaojiang river basin[ J]. Journal of Soil and Water
Conservation, 2004, 18(2) . 71-73.

A, RRK. IR RMOIE IR R [T ]
2004, 21(4) : 434-438.

[12] FE XA,



11

EBEE: AR SRR A S AR T R S AR E T

4867

[13]

[14]

[15]

[16]

[18]

/~Cosmochimica Acta, 2014, 146: 76-89. | S| S OF &

r197

20]..« Kovda(s K, Czech V, Fodor F, et al| Characterlzatlon nf Fe-/

[21]

(23]

[24]

Wen Q, Guan X. Progress in the study on soil aggregate
formation [ J ]. Arid Zone Research, 2004, 21 (4): 434-
438.

Cornell R M, Schwertmann U. The iron oxides: structure,
properties, reactions occurences and uses (2nd ed.) [ M].
Weinheim, Germany: Wiley-VCH, 2003.

Bt XL, WL, S BT -me A TR I RO
B EIEMALEI[T]. %40, 2011, 48(2) : 320-330.

Wei SY, Liu F, Feng X H,
kaolinite dyad and mechanism of its formation [ J ].

Pedologica Sinica, 2011, 48(2) . 320-330.
Wei SY, Tan W F, Zhao W,

et al. Microstructure of goethite-

Acta
et al. Microstructure, interaction
mechanisms,
and kaolinite [ J ].
2012, 76(2) : 389-398.

Gaffney J S, Marley N A, Clark S B. Humic and fulvic acids:
role [ A]. In:
Proceedings of a Symposium at the 210th American Chemical
USA:

and stability of binary systems containing goethite

Soil Science Society of America Journal,

isolation, structure, and environmental

Society’s National Meeting [ C ]. Chicago, Illinois,
American Chemical Society, 1995.

Schellekens J, Buurman P, Kalbitz K, et al.
of humic acids and fulvic acids from contrasting environments

[J]. Environmental Science & Technology, 201751 (3)

1330-1339. / ;_..- ;

Hagvall K, Persson P, Karlsson T. Spectroscopic characterization

Molecular features

of the coordination chemistry and hydrolygi.s of galliﬁm( 1I) in

the presence of "'a‘lquatiL organic matter [ J']. Ge.uchimi(;a. et s

Bollyn J, Nl]sen‘M Bdken& et al. Polyphﬁsp}i

ﬁ/{;l‘d fa lvates

i enhance emuohmemal stability of P(s bearmg Loll(ndal 1r.9n

oxyhydromdes J ]

2016 64(45) : 8465 8473.

Journal of Agricultutal ancl l‘qod CtlJemlstry,
i [ J ;

leondrdlte Lgmplexeb as novel natural iron fernhzers[ H. erna}’;;" J
] ongrlcultural and Food Chemistry, 2013, 61 (50):

#12200-
12210.

V(}eber T, Allard T, Tipping E, et al. Modeling iron binding to
organic matter[ J|. Environmental Science & Technology, 2006,
40(24) ; 7488-7493.

Yang Y, Saiers ] E, Barnett M O. Impact of interactions between
natural organic matter and metal oxides on the desorption kinetics
of uranium from heterogeneous colloidal suspensions [ J ].
Environmental Science & Technology, 2013, 47 (6): 2661-
2669.

Neubauer E, Kéhler S J, von der Kammer F, et al. Effect of pH
and stream order on iron and arsenic speciation in boreal
catchments[ J]. Environmental Science & Technology, 2013, 47
(13): 7120-7128.

Xiong J, Koopal L K, Weng L P, et al. Effect of soil fulvic and

humic acid on binding of Pb to goethite-water interface; linear

[25]

[26]

[27]

[30]

[31]

[32]

[35]

additivity and volume fractions of HS in the Stern layer[ J].
Journal of Colloid and Interface Science, 2015, 457 . 121-130.

ThomasArrigo L K, Mikutta C, Byrne J, et al. Iron and arsenic
speciation and distribution in organic flocs from streambeds of an
arsenic-enriched peatland [ J ]. Environmental Science &
Technology, 2014, 48(22) . 13218-13228.

Shaker A M, Komy Z R, Heggy S E M, et al. Kinetic study for
The Journal of
10889-10896.

Iron oxides in the laboratory:

Weinheim: John Wiley &

adsorption humic acid on soil minerals [ ] ].
Physical Chemistry A, 2012, 116(45) .
Schwertmann U, Cornell R M.
preparation and characterization| M ].
Sons, 2000.

FIRFRT. E AR LD AP
fesr Tl i, 2010.

ST M. (BB R bt

AR, TR, B0, A%, A E AR LT AN AR
PR LT P IE R A FAE[T]. S HifksE, 2000, 28
(3): 314-317.

GuZ M, Wang X R, Gu X Y, et al. Characterization of humic
acid extracted from different soils by Fourier transform infrared
spectrometry and nuclear magnetic resonance specteosc Copy [ J ] .
Chinese Journal of Analytical Chemistry, 2000 .28(3) -314-
317. . | =/

Karlsson T, Persson P. Complexes with aquat'lc o,rgamc matter
suppress h-ydroly%le and p'rempltatlon of Fe( ]]1) {J] f_,.-Chemn’al
Geology , “ZO}Q 322-323 19-27. i

Py iy fiﬂﬁiﬁ& AL R -l £3 S5 IR0 TR IR '?%TH D] "'Jﬁ
W %rwzikﬂt% 2009, P
Liu Q

Imera_otlon belween" humic acid, iron oxidés Jand.
kaohnlle,‘ and | their dharacterl%ll(‘i [D].

Wathan ;. Huazﬁg;lg_ o
Agngultur Unlverslty,.2009 e
RIE, £B”3 kXN % R %f%ﬁf(ﬁ':ﬁ%ﬁk* J‘t%
%*ﬁ@i W%ﬁ[]] fERREL =4, 2014, 42(11). 1435-
1440.

Zhu X, Chen T H, Yan L
performance characteristics of pyrite-goethite anaerobic roasting
product[ J]. Journal of the Chinese Ceramic Society, 2014, 42
(11) . 1435-1440.

Kang S, Xing B S. Humic acid fractionation upon sequential

2008, 24 (6): 2525-

et al. Phase evolution and

adsorption onto goethite [ J ].
2531.

FIBIR, Ay, WL, S5 A SRR XA B BT R
[J]. R34k, 2012, 31(10) ; 1625-1630.

WuSY, Lian Y W, Zheng H, et al. Influence of preparation
conditions on synthetic goethite [ J ].
2012, 31(10) : 1625-1630.
Tk Bk (2 AR . R HIOCs 2875 R4 By
WIS D] B, DU TR, 2008.

Fang ] M. Research on iron ( Hydr) oxide preparation and
loading and adsorption of HIOCs pollutants[ D]. Wuhan; Wuhan
University of Technology, 2008.

Langmuir,

Environmental Chemistry,



HUANJING KEXUE Vol.38  No. 11

Environmental Science ( monthly) Nov. 15, 2017

CONTENTS

Development of a Non-Road Mobile Source Emissions Inventory for Tianjin «++etsveeeseseessssrmsimmimiimiinn s ZHANG Yi, Andre Michel, LI Dong, et al. (4447)
Spatial Simulation of Black Carbon Concentrations Based on a Land Use Regression Model and Mobile Monitoring over Shanghai, China —+«essereeseeresemenenememeneninnninensincnenen
............................................................................................................................................................... PENG Xia, SHE Qian-nan, LONG Ling-bo, et l. (4454)
Characteristics and Sources of Elements of a PM,, Measurements from a Typical Industrial City in Eastern Hubei Province +++++ ZHAN Chang-lin, ZHANG Jia-quan, ZHENG Jing-ru, et al. (4463)
Characteristics and Source Identification of Carbonaceous Aerosols in PM, 5 Measurements During Summer and Fall in Changzhou ++ YE Zhao-lian, LIU Jia-shu, LI Qing, et al. (4469)
Characteristics and Sources of Water Soluble Inorganic lons in Fine Particulate Matter During Winter in Xuzhou — +vereeseseesresseeeeenes FAN Mei-yi, CAO Fang, ZHANG Yuan-yuan, et al. (4478)
Physiochemical Properties and Sources of Atmospheric Particulate Matter During Pollution Monitoring in Nanning, China ~ «++eseseeseerees LIU Hui-lin, CHEN Zhi-ming, LI Hong-jiao, et al. (4486)
Concentration and Size Distribution Characteristics of Culturable Bioaerosols at Various Air Quality Levels During Fall and Winter in Xi’an, China «erereereererememensnmenenenninennnen
.................................................................................................................................................................. LI Wan-xin, LU Rui, XIE Zheng-sheng, et al. (4494)
Distribution Characteristics of Chromophoric Dissolved Organic Matter and Nutrients from the Yellow Sea and Bohai Sea in Autumn «+++++ TANG Yong, SUN Yu-yan, SHI Xiao-yong, et al. (4501)
Characteristics and Risks of Heavy Metals Content in Surface Sediment of Tidal Flat Areas in Eastern China »««+«+esseseereereeercneens ZHANG Ming, BAO Zhen-yu, CHEN Guo-guang, et al. (4513)
Heavy Metals in Sediments from the Haizhou Bay Marine Ranching Based on Geochemical Characteristics LI Da-peng, ZHANG Shuo, ZHANG Zhong-fa, et al. (4525)
Major lonic Features and Their Possible Controls in the Water of the Niyang River Basin «+t+toveeeseeresersisineniiinn ZHANG Tao, CAl Wu-tian, LI Ying-zhi, et al. (4537)
Vertical Distribution Characteristics of Fe and Mn in Subtropical Reservoirs During Summer YANG Si-yuan, ZHAO Jian, YU Hua-zhang, et al. (4546)
Occurrence, Distribution, and Ecological Risk of Antibiotics in Surface Water in the Liaohe River Basin, China ««+-«+eseesveeereeees ZHANG Xiao-jiao, BAI Yang-wei, ZHANG Yuan, et al. (4553)
Effects of Optimized Fish Farming on the Sediment Nutrients of Eastern Lake Taihu «+xreereeresesrerenerninennins HE Xiao-wei, CHU Yu, ZENG Jin, et al. (4562)
Responses of the Benthic Diatom Community to Nutrients and the Identification of Nutrient Thresholds in Three Aquatic Ecoregions of the Huntai River, Northeast China ~«««esessessesreeenees

-+ ZHANG Li, LIN Jia-ning, ZHANG Yuan, et al. (4570)
Impacts of Environmental Conditions on the Soaking Release of Nitrogen and Phosphorus from Cynodon dactylon (Linn. ) Pers. in the Water-level Fluctuation Zone of the Three Gorges
- XIAO Li-wei, ZHU Bo (4580)

RC‘SCWOiI R(‘.‘gi()ﬂ ........................................................................................................................................................

Effects of Soil Microbial Diversity on the Phosphate Fraction in the Rhizosphere of Phragmites communis in the Yeyahu Wetland in Beijing, China
........................................................................................................................................................................ TENG Ze-dong, LI Min, ZHU Jing, et al. (4589)
Nitrification and Denitrification Potential of Benthic Sediments in a Suburban Stream under Intense Human Disturbance Scenarios ««+++++++++++ LI Ru-zhong, ZHENG Xia, GAO Su-di, et al. (4598)
Distribution of External Phosphorus in the Sedimentary Phosphorus forms Under Different Disturbances »«+«+xssereereseserenesenineneinnes CAI Shun-zhi, LI Da-peng, TANG Xin-yu, et al. (4607)
Effect of Elodea nuttallii-Immobilized Nitrogen Cycling Bacteria on the Mechanism of Nitrogen Removal in Polluted River Water +=+ WANG Hao, LI Zheng-kui, ZHANG Yi-pin, et al. (4617)
)

)

)

Zero-Valent Tron (ZVI) Activation of Persulfate (PS) for Oxidation of Arsenic ( V') Form Aqueous Solutions - ZHOU Zi-mai, DENG Wen-na, YANG Yi-lin, et al. (4623
Removal of Antimony from Water by Nano Zero-Valent Iron/Activated Carbon Composites JIANG Ting, BAO Yue, LI Wei, et al. (4632
Effect of the Flow Patterns of Main-stream Reactors on the Efficiency of Nitrification Enhancement with Bioaugmentation =«++«++«+s+ssseeseeeess YU Li-fang, DU Qian-gian, ZHANG Ru, et al. (4641
Effect of Temperature on Nitrogen Removal Performance and the Extracellular Polymeric Substance (EPS) in a Sequencing Batch Reactor (SBR) +«+rersssereresssssssssimnsisninssininsiinins
...................................................................................................................................................... SUN Hong-wei, CHEN Cui-zhong, WU Chang-feng, et al. (4648)
Effects of Temperature on Shortcut Nitrification and Nitrification Activity of Nitrification in an Intermittent Aeration Sequencing Batch Reactor ««+«+sesserserseresemensnsiiniininnsininsnne
............................................................................................................................................................ LIU Hong, PENG Yong-zhen, LU Jiong-yuan, et al. (4636
Nitrite Type Denitrifying Phosphorus Removal Capacity of Cycle Activated Sludge Technology Processes Under Different Inducmg Patterns «++e+ee MA Juan, WANG Jin, YU Xiao-jun, et al. (4664
Laboratory-scale CANON Processes Applied to Wastewater Treatment Plants + LI Dong, ZHAO Shi-xun, WANG Jun-an, et al. (4673
XIN Xin, GUAN Lei, GUO Jun-yuan, et al. (4679

)
)
)
Effects of Magnetic Activated Carbon with Different Particle Sizes on Sludge Granulation in a SBR System -+ )
Storage and Reactivation of Anaerobic Ammonium Oxidation (ANAMMOX) Sludge at Room Temperature ««+++s+sssserereesssssuseennnensnnnnes HUANG Jia-lu, WANG Xiao-long, GAO Da-wen ( 4687 )
Microbial Population Dynamics During Sludge Granulation in a Simultaneous Nitrogen and Phosphorus Removal System GAO Jing-feng, WANG Shi-jie, FAN Xiao-yan, et al. (4696)
)
)
)
)
)
)

Anaerobic Reduction Process Characteristics and Microbial Community Analysis for Sulfate and Fe( I ) EDTA-NO/Fe( 1) EDTA «+rereeeevsesvevsvenenenen ZHANG Yu, WAN Fang, ZHOU Ji-ti (4706
Treatment Efficiency and Microbial Community Diversity in a Magnetic Field Enhanced Sequencing Batch Reactor (SBR) = «++esseeeeeees GENG Shu-ying, FU Wei-zhang, WANG Jing, et al. (4715
Molecular Research of Acid-Generating Microbial Communities in Abandoned Ores in the Waste Dump of an Iron Mine in Anhui Province -+ DU Ze-rui, HAO Chun-bo, PEI Li-xin, et al. (4725
YANG Hao, ZHANG Guo-zhen, YANG Xiao-ni, et al. (4733
WANG Dan, HOU Zhen, ZHANG Qi, et al. (4747

Microbial Community Diversity and Differences in Cellar water of Typical Rainwater Harvesting Area

Impact of the Biodegradation of 6:2 Fluorotelomer Alcohol on the Bacterial Community Structure of Surface Sediment

Degradation Process of Exogenous Naphthenic Acids and Their Effects on Microbial Community Structure in Soil = «+«+eseeseereeeerersenens LIU Yan-qiu, ZHAO Yan-ran, LIU Meng-jiao, et al. (4756

Identification and Nitrogen Removal Characteristics of the Heterotrophic Nitrification and Aerobic Denitrification Bacterial Strain DKI — +xesseseereesserereneneninenenennnninensinnenen
......................................................................................................................................................... MU Dong-yang, JIN Peng-fei, PENG Yong-zhen, et al. (4763

Mercury Release Flux and Its Influencing Factors Under Four Typical Vegetation Covers at Jinyun Mountain, Chongging «+:«+«+sssssseseeseereeneeses YANG Guang, SUN Tao, AN Si-wei, et al. (4774

Short-term Effects of Nitrogen Deposition on CO, and CH, Fluxes from Wetlands in the Minjiang River Estuary ««+++-+- * LI Dong-dong, TONG Chuan, TAN Li-shan, et al. (4782
Effects of Plastic Film Mulching on Methane and Nitrous Oxide Emissions from a Rice-Rapeseed Crop Rotation SHI Jiang-lai, HAO Qing-ju, FENG Di, et al. (
Assessment of Pollution, Sources, and Risks of Polycyclic Aromatic Hydrocarbons in Soil from Urban Parks in Xi’an City, China ZHOU Yan, LU Xin-wei (
Spatial Distribution of Soil Particles and Heavy Metals Under Different Psammophilic Shrubs in the Ulan Buh Desert DAI Yu-jie, GUO Jian-ying, DONG Zhi, et al. (4809
Effects of UV-B Radiation on Soil Carhon and Nitrogen Transformation under Different Soil Moisture Contents from Two Paddy Fields +++ JIJANG Meng-die, WANG Qiu-min, XU Peng, et al. (
Various effects on the Abundance and Composition of Arbuscular Mycorrhizal Fungal Communities in Soils in Karst Shrub Ecosystems s
............................................................................................................................................................ LIANG Yue-ming, SU Yi-tong, HE Xun-yang, et al. (4828)
Remediation of Cd/Ni Contaminated Soil by Biochar and Oxalic Acid Activated Phosphate Rock «++eeseereesesresenenseneneniiiincnnnnn DUAN Ran, HU Hong-qing, FU Qing-ling, et al. (4836)
Effects of Repeated Freezing and Thawing and High Temperature Aging on the Solidification and Stabilization of Arsenic Contaminated Soil ~ «++++++- YANG Jie, QIAN Zhao-qiu, WANG Jing (4844)
Evaluation of the Combined Removal of Heavy Metals by Saponin and Citric Acid from Municipal Sewage Sludges and Metal Stability Features »«+«ssesereereeresemenensennenensnninennsne
YE Tao, HUANG Li, ZHANG Ke-qiang, et al. (4850
Interactions between Goethite and Humic Acid and the Stability of Goethite-Humic Acid Complex WANG Rut, ZHU Chao-ju, XIANG Wen-jun, e al. (4860
Contents and Health Risks of Organic Phosphorus Esters in Plastic Runway Products — «+«+sseseessesresssssmsnnmninssne YIN Hong-ling, LIU Qin, LIAO Lin-qun, et al. (4368
Effects on Physico-chemical Parameters of Glycoside Hydrolase Family 6 Genes During Composting of Agricultural Waste CHEN Yao-ning, GOU Yu, LI Yuan-ping, et al. (4874
Effect of the Food to Mass Ratio and Hydraulic Retention Time on Hydrogen Production from Fruit and Vegetable Waste ~ «+e+seeseseeveeenes LI Biao, KONG Xiao-ying, LI Lian-hua, et al. (4882
Comment on Sensitivity Analysis Methods for Environmental Models «+-e+sssserreressemenensssnsnsmnininn e CHEN Wei-ping, TU Hong-zhi, PENG Chi, et al. (4889

)
)
)
)
)
)



	Binder1.pdf
	封面.pdf
	中文目录.pdf


