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Effects of Goethite, Magnetite and Gypsum on the Anaerobic Degradatlon of

2 ,4-Dichlorophenol “ =)/
KONG Dian-chao, ZHOU Yue-fei* , CHEN Tlan hu, WANG Jin, LI Bi
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Abstract ; 2 ,4-dic hlori)phenol(Z 4-DCP) , a highly toxié d.IId refractory organic wmpound’ was ‘gommonly used in pesticide production

_,'

and thiis widely dlstrlbuted in water and soil. | Goéthite!, magﬂetlte and gypsum were/ added Anto the anaerobic system which 51mulated-
the Aatural anaefoblc /process to evaluate thelr effe(‘ts-'"f on’ t'l’le anaerobic degradation of 2,4-DCP. At indicated that goethite,, magnetlte o
and gypsum had no appreuable adsorption dblllty towhrd 3’ 4 PCP under anaerobic/ conglition. MdSb balance analysis showed that only
the transformatjon of 2 ,4-DCP to 4- chlorophenol(4 CP) occurred in all experlmental goups The addltlon of sodium acetate doubled
the-réductive dechlormanon rate of 2, 4*r qu in contparison with the groups w1th0ut ‘exogenous carbon source. The reductive
dethionnatlon rate of 2 ,4-DCP was enhanged by the/addition of goethite and magnetite, which was caused by the improved metabolic
activity of dechlorination bacteria that played an impottant zofe i it ‘the anaerobic degradation of 2,4-DCP. Gypsum greatly inhibited or
even stopped the degradation process of 2 ,4- pep through? reslralmng the growth and activity of dechlorination bacteria. This study will
shed light‘on the migration and degradation of refractory chlorinated organic contaminants in anaerobic sedimentary environment, and
the treatment of such matters in environmental technology.

Key words : goethite ; magnetite; gypsum; 2 ,4-dichlorophenol(2,4-DCP) ; 4-chlorophenol (4-CP) ; reductive dechlorination
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Fig. 4 Degradation kinetics of 2 ,4-DCP in the initial experimental period

2.4 BRI SR ] 4 A8 1k

~ R4 S v SRR 7 e £ I G ] 326 3T 3
B, R1 5 R2 7614 d BHAF|HE K, R3 5 R4 7E 18 d
Ik E AR K 5(a) ). 4 41525 rp SRR b
K/NH R2=R3 >RI1 > R4, FKHEEH R X
PR E R B A BAT SR EVE T, A B X H e
AR EAAMEIER. B0 SRR S5 RE™
TR ETE I, RS 7E 22 d B s E K, HE
A3 HLYTE 18 d KR K[ B 5(b) ], 4 4158
¥ rp REEH R AN R6~R7 > RS >R8, £

FEWIN TR LG EHER IR AR X 7 B Je
P A AR IR AR BEVE T, A0 B AT AR R g 0 i £
M. EHAFEENE, EHELRA WWHﬁ,ﬁm
RN B ot e ™ AT 24— A B ) $i
B LR AN S A ) 7= FRBE TR A A R
2.5 LIRE, REAY AL B L 2,4-DCP R
(RIBIL ]

L TRAN AR 22 LM DR (BB AL TR . DIRB
SRB ., MPB) A= 4 W LR UE , 11 350 48 IR AR X e X
By Ak & PR s e B A 41, TR L FR BN R



2880 ¥

i

Fl 38 &

B

F i /mL

0 5 10 15 20 25 30 35
t/d

F gl /mL

t/d

5 BERFRixEREENEL

Fig. 5 Changes of accumulative CH, with time

S B £ e A LA T S A R
BRUEAT R T i A S0 T 7T LA AR 328 i 4 1 1
BA 2 SR, A WRST R BN, AN I (S RS
ik ) 2 0 28 v X I A % A1 S0 2 0 £
FER AR O X G A A A T B 4
e, BRI B AR . AR N2
FREAIT 2 ,4-DCP [FEAR B2 E , FWIX) 2 4-DCP
WA A 412 Wmmu%%miﬁiﬁ@%ﬂT
sk 4

ﬁ%%i%ﬁ%m#i% hﬁﬁ %*
%A%V%M?maﬁ&yﬁﬁ E A A
nﬁ%ﬁiﬁ%i%%ﬁ%ﬁﬁﬁm@@ﬁ
PO e e v () BRI ) A %

s B e N Do %%%24mm%%§ &

5 4LGP 2L, &ﬁk$24mmmﬂ%“
i, o] R AL TR 2, 4-DCP (9 I % 1 A3 1R J1 (oK
YEFAR/IN) .

AT ST & B DIRB VR T < 4% B i) 158 i 1
FHRT LA 2 25 >0 FEALE s I, — o A,
N DIRB 2 Bk &AL r= A2 1) Fe * WL BT 17 %
1, AT OIS Fe® W JRAE SR ) + Fe*
AR, PR AR B B R 0 S —
P A DIRB 1] DA E R Q™ A= A4 L 7 1]
WA G, dEmAE S /E . ARBRgE R, S
KAEE S R2 . R3, R6., R7 H Fe ¥ i3 5l K
0.063,0.152,0.0889 . 0.169 (mmol - L"), T
JI A SEER TS pH (B 25 AR/, #EDN R2 1 R6 5K
B B e TE EL AT AH LAY Fe IR B, R3
FIR7 SE5 G2 e TR B AHALAY Fe* IR 2%
JE. 4n2,4-DCP 3 i 55 — AL I B A, T R2
5 R6 ., R3 5 R7 NiA MM HA. F52 E AT
Z5R W8 R2 5 R6., R3 5 R7 A F 22 F 4K

(& 3), WA 2 ,4-DCP 38 38 45 — Rl H e
(AT RE R B K, RIS AL R i 3 B0 T AL 4
DIRB 7£ N i B D %&gmﬂmy@¢m¢%
2,4-DCP [ fiff 85 ph AT 21 1 ~
(EASTE R 2 wmﬁﬁﬁ%%%i&%ﬁL
PR, ﬁﬁﬁ*ikwiwﬁﬁmi$ﬁﬁ“” A
%ﬁﬂn*ﬁﬂ%%ﬁﬁ%%HFz4mﬁvﬁ
R AR T R 5wm%$k%ﬂﬁ%ﬁ%4ﬁ
=, %@ﬂw?ﬂ R2 1 R3 525+ MPB 7#.14 ~
md@hiik‘ﬁﬁ%24m¢%%%$&%
20% , AT DARFSE v MPBI R 2 g it 24mm%
%%EE%E%
%?ﬁBNﬁﬁ%%%%%%ﬁ@%&m,
B A G 2 LA A Sk i — P R AR
SRB ] LA i A Ak g fe A e i Pk
i, SRB 5 o1 D) BE B 5 4 A AA 2 T4 ) 1
AR B B30 SO i 4 FH T SRB AT DA 2 1 1 1)
R AR ST SR BRI I A TS 2,4-
DCP [ i BURBEAL, #iR Z&  SRB 7] fig 258 i
55 T RHLEIIIH] 2,4-DCP AUIE LA, S5 4h, SRB
R = i S AT RE XTI b T BE B R A T R E AL
R %Vﬁ?z4mm%%%ﬁ$
2.6
%ﬁ%%ﬁﬁ%ﬁ%ﬁ%é%ﬁ*%ﬁﬁﬁ%
Ty, W] ZAFAE T KA R, 4] 2,4-
DCP FR#fif LA MR AR, 3 B0 HoA 2
WERRE X, Blan. T 4-CP Bkt B LI
i P W) KX 4-CP (R R A B R
DI AE SRR EE Y, 1B A6 T LLRRAR 2 ,4-DCP
MRS R E RO, TR AL A 5 ¥R 58 TR
L3R 2 ,4-DCP I, A] DLZE G s g s A A
B Rk 4 e b BEALOR.



7 FLBHE A ;. BHERAT | BEBRAT M XS 2 ,4- SRR PR SR Ak 1) 52 ) 2881

3 HZig

(1) REMAWIENT 2,4-DCP 58 i3 5 i 54
TEHITE) 4-CP #e Ak, 4-CP JZAHXIRE R PIAH. A HL
RIS ] DU EZ e At .

(2) B TG A AT LU 2 (145 DIRB 764
AR b D RE T Y A2 4, $ 151 2,4-DCP Y R fifk R 3

B 308 5 410 J5E v R TR A A A AN TR PR AR 2, 4-

DCP (AR AR, PA M TR IR EL IR U H 2y 2 ,4-

DCP [ FREE .

B2k

[1] Zhang X N, Huang W M, Wang X, et al. Biofilm-electrode
process with high efficiency for degradation of 2 ,4-dichlorophenol
[J]. Environmental Chemistry Letters, 2011, 9(3) . 383-388.

[2] GB18918-2002, MBUE KA 5 Yt HEHRHEL S].

GB 18918-2002, Discharge standard of pollutants for municipal

wastewater treatment plant[ S].

[ 3] Hassan H, Schulte-Illingheim L, Jin B, et al. Degradation of 2,
4-Dichlorophenol by Bacillus Subtilis with concurrent electricity
generation in microbial fuel cell [ J]. Procedia Engineering,
2016, 148 370-377. oo

[ 4] Angelini VA, Orejas J, Medina M I, et al. Scale up of 2,4-
dichlorophenol removal from aqueous squtlons usmg Brassica
napus hairy roots[ J ] .1 Journal of Hazardous Materials), 20“11 Fi 185 ;

;1) : 269- 274 ‘ ]
[51 LiRC, (‘ao Y Jln XY, et al Fenton hEe pxl@}(’f (‘ffl-Z 4-

1 DCP in aqueous solution using iron- based nanopartlcles “as, the

heterogeneous catalysl [J]. Journal of Collmd and Jmerface
* Science, 2015, 438 87-93. ')
6 ],.« /%_ﬁ B LA, & on {Eﬁ%*xﬁﬂ%ﬁﬁwﬂl,

. -4-;%2:%%?"“[7[1] HaERlE | 2012, 33(1) ¢4-1637 __;_«”f"‘

f FPng’L Ge X P, Wang D S, et al. Effects of pH valuéon the
adsorpuon and degradauon of 2,4-DCP by nanoscale zero-valent
lron[ J]. Environmental Science, 2012, 33(1) ; 94-103.

(7] XL, 2l R, & LI IEREER 2,4- —dB I
FFHELT]. BRETRIE:, 2004, 25(6) : 80-84.

Li H, Li AJ, Quan X C, et al. Characteristic of the removal of
2, 4-dichlorophenol by biological activated carbon [ J .
Environmental Science, 2004, 25(6) : 80-84.

[ 8] Mendoza-Damian G, Tzompantzi F, Mantilla A, e al.
Photocatalytic degradation of 2, 4-dichlorophenol with MgAITi
mixed oxides catalysts obtained from layered double hydroxides
[J]. Journal of Hazardous Materials, 2013, 263 67-72.

(9] Bk, #82E, Bk, %, Pd/TiO, XiK{AH 2, 4-— Ao fiE L
INEBLEMTTEL ], FEERAE, 2012, 33(1) : 88-93.

Zhang Y, Shao Y, Chen H, et al. Catalytic hydrodechlorination
of 2, 4-dichlorophenol over Pd/TiO, [ J ]. Environmental
Science, 2012, 33(1) . 88-93.

[10] Suflita J M, Horowitz A, Shelton D R, et al. Dehalogenation; a
novel pathway for the anaerobic biodegradation of haloaromatic
compounds[ J]. Science, 1982, 218(4577) . 1115-1117.

[11] van Agteren M H, Keuning S, Oosterhaven J. Handbook on
biodegradation and biological treatment of hazardous organic

compounds[ M]. Netherlands: Springer, 1998.

[12]

[13]

[14]

[15]

[17]

[18]

[20]

[21]

[22]

Arora P K, Bae H. Bacterial degradation of chlorophenols and
their derivatives[ J ]. Microbial Cell Factories, 2014, 13 (1) :
31.

Xing L Q, Liu H L, Giesy J P, et al. pH-dependent aquatic
criteria for 2, 4-dichlorophenol, 2, 4, 6-trichlorophenol and
pentachlorophenol [ J ]. Science of the Total Environment, 2012,
441. 125-131.

TR, WRE, BIRIE, SE TR W, B IX Rk R
KRR R SR AR AT RS EERE, 2011,
28(10) : 890-894.

Han F A, Chen ], Jiang Z F, et al. Investigation of VOCs and
SVOCs in surface water source in Jiangsu, Zhejiang, Shandong
Province, China[ J]. Journal of Environment and Health, 2011,
28(10) : 890-894.

BEOTRE, BREA, WO, B TR KTIK S R W
FIK VOCs, SVOCs Rl [ T]. BT EE A1 A, 2009, 25
(3): 161-167.

Han F A, Chen L'S, Ji W L, et al. A comparison of VOCs,
SVOCs contents of Yangtze River water and main surface water in
Jiangsu, Zhejiang and Shandong [ J]. Journal of Preventive
Medicine Information, 2009, 25(3) : 161-167 . ,-

SED, R, A, 4. *MEE$K%%FK¢%
?éﬂ@éa‘ﬁ‘ﬁ%ﬁ)}gﬂ%&ﬂ S T]. R 2q,12, 33(8):
2580-2583. | ' =

Wu Z Y Zhao G F) Zhou H D, et al .,"Dlsmbutlon
oharactenitlc% and “potential risks of phenols in the rainy %e_ason
surface water frum th"ree gorges reservoir [ J J2F Env1r9nmental
gmence, 2012 +33(8): 2580#2585 -
R, Al AR 5 ﬁanmtmﬁ%¢%%% T
{ﬂ&&,ﬁ% ;«éﬁﬁrm LA IR, 2000, 9(5):
113-116. g .
Dong J, L1 X, L, Luan T G, et al. Phenol pollutionin the
sediments of thre pearl river estuary area and its potential risk
assessment to the eco-security [ J]. Journal of Safety and
Environment, 2009, 9(5): 113-116.

e be, Bakin, BRELSE, 5. 2,4- SR 7E 35 i
JRPEFPREME Sl J12 [ 1], LRI, 2011, 30(3) : 424-
429.

Hou Y X, Yang J S, Chen H L, et al. Degradation dynamics of
2, 4-dichlorophenol in soil and river sediment [ J]. Chinese
Journal of Ecology, 2011, 30(3) : 424-429.

Monserrate E, Higgblom M M.  Dehalogenation and
biodegradation of brominated phenols and benzoic acids under
iron-reducing, sulfidogenic, and methanogenic conditions [ J].
Applied and Environmental Microbiology, 1997, 63(10) ; 3911-
3915.

Wu C Y, Zhuang L, Zhou S G, et al. Fe (III)-enhanced
anaerobic transformation of 2 ,4-dichlorophenoxyacetic acid by an
iron-reducing bacterium Comamonas koreensis CYO1 [ J]. FEMS
Microbiology Ecology, 2010, 71(1); 106-113.

LiF B, Li X M, Zhou S G, et al. Enhanced reductive
dechlorination of DDT in an anaerobic system of dissimilatory
iron-reducing bacteria and iron oxide [ J ]. Environmental
Pollution, 2010, 158(5) : 1733-1740.

Klausen J, Troeber S P, Haderlein S B, et al. Reduction of
substituted nitrobenzenes by Fe( Il) in aqueous mineral

suspensions | J ]. Environmental Science & Technology, 1995,



2882

woooH

2% 38 &

[24]

[25]

[26]

(27]

[28]

[29] -

(304

[31]

| A} and blsphenol A in estuarine sedlmenls[.]]

29(9) : 2396-2404.

IbEg, 20KV, I, SF. APLEUBE AL Ly gk A
HHEAWFEEI R [J]. B, 2009, 54(13)
1880-1884.

LiX M, Li YT, Li F B, et al. Interactively interfacial reaction

of iron-reducing bacterium and goethite for reductive

dechlorination of chlorinated organic compounds [ J]. Chinese
Science Bulletin, 2009, 54(16) ; 2800-2804.

Chang C C, Tseng S K, Chang C C,
chlorophenol via a hydrogenotrophic biofilm under different

2004, 56 (10): 989-

et al. Degradation of 2-
reductive conditions[ J]. Chemosphere,
997.

Aulenta F, Beccari M, Majone M, et al. Competition for H,
between sulfate reduction and dechlorination in butyrate-fed
anaerobic cultures [ J]. Process Biochemistry, 2008, 43 (2):
161-168.

Barton L. Sulfate-reducing bacteria[ M ].
1995.

Kennes C, Wu W M, Bhatnagar L, et al.

dechlorination and mineralization of pentachlorophenol and 2,4,

New York: Springer,
Anaerobic

6-trichlorophenol by methanogenic pentachlorophenol-degrading
granules[ J]. Applied Microbiology and Blotechnology, 1996, 44
(6): 801-806.

Nicholson D K, Woods S L, Istok J D, et al. ﬂfi._ﬁd“uclive

dechlorination  of  chlorophenols by a  pentachlorophenol-
consortium [Wul_]] Af;inlied
Environmental M!( r()bl()logy, 1992, 58(7) '2280-2286°

Voordeckers J* W Fennell D E, Jones K,

blotmnsf()Hndtlon of! tetrd])romoblsphen()l A “tetl‘dch roblejﬁ':;nol

acclimated methanogenic and

Envlromnen_.tal
Science & TPchnology, 2002, 36(4) : 696+ 701

Wen LL, Zhang Y Pan Y W, et al. The }foles of rpeﬂianogens
and'I acetogenﬁ int de(‘hlnrmanon of trichloroethene ubing different
electron doyors [ J74
19039-19047. —
Y{le Z B, Liu R H, Yu H Q, et al. Enhanced anaerobic ruminal

dégradation of bulrush through steam explosion pretreatment[ J].

det af Angeroblc‘

" Environmental Sclence an@ Polufi 02’/"' )
y Rescar(‘h 2015 22(23)

[32]

[33]

[36]

[37]

[38]

Industrial & Engineering Chemistry Research, 2008, 47 (16) .
5899-5905.

Boyle A W, Knight V K, Hiigghlom M M, et al. Transformation
of 2, 4-dichlorophenoxyacetic acid in four different marine and
estuarine sediments; effects of sulfate, hydrogen and acetate on
dehalogenation and side-chain cleavage[ J]. FEMS Microbiology
Ecology, 1999, 29(1) . 105-113.

Zanaroli G, Balloi A, Negroni A, et al. A Chloroflexi bacterium
dechlorinates polychlorinated biphenyls in marine sediments
under in situ-like biogeochemical conditions [ J]. Journal of

2012, 209-210 ; 449-457.
Bae H S, Yamagishi T, Suwa Y. Evidence for degradation of 2-

Hazardous Materials,

chlorophenol by enrichment cultures under denitrifying conditions
[J]. Microbiology, 2002, 148(1) . 221-227.

PRERG, SOCWT, SR P, . IR HLR R S IR i
PR A EAE T K RERF SR [J]. MR R 22l (BT
W), 2004, 18(1) : 12-16.

Chen Z M, Zeng G M, Zhang B B, et al. Study on improvement
of trace activators and energy production in anaerobic digestion of
municipal organic refuse [ J ]. Journal of Nanhua University
(Science & Engineering Edition) , 2004, 18( L) -,,~12'.—--l6. -
RS, WK, THE, . KR RK B R A A L
%%’ﬁ%ﬁ%%ﬁi_cm kg [)]. %f%ﬂ%,”zgié, 3402).
635-641. ) | B

Yao D F Ohen T H Wang J, Eff(‘-\ct oﬂ. naturaJ. and

hydtothermal syng,hellc goethite, on the release| of methané m_,."fr;e

et al.

matte‘l_',u [11].

anaeroblc decﬁmpomt}‘on jprocgss of organic
Envlronmemal Seience, 20135, "34(2) 635-641. ;
Chen Y ' Cheng J J}Crf-amf-r K S. Inhlbltmn of aﬂaf-ro-rnc__,
dlgebtwh process: a_review[ J .
99(10) ;- 4044-g064. " | o
Jin P K, Bhart_tacharya S K! Toxicity and biodegradation of

Bioresource Technology; I2008 s

chlorophenols in anaerobic propionate enrichment culture [ J].
Water Environment Research, 1997, 69(5) : 938-947.

Zhang X, Wiegel J. Sequential anaerobic degradation of 2, 4-
dichlorophenol in freshwater sediments [ J ]. Applied and

Environmental Microbiology, 1990, 56(4) . 1119-1127.



HUANJING KEXUE Vol.38  No.7

Environmental Science ( monthly) Jul. 15, 2017

CONTENTS

Marine Aerosol Using On-hoard Aerosol Mass Spectromietry «+«+s«sessesessessssssssntnsssisnniniinisi s YAN Jin-pei, CHEN Li-qi, LIN Qi, et al. (2629)
Analysis of Spatio-temporal Distribution and Variation Characteristics of Aerosol Optical Depth over the Northwest of China by MODIS C6 Product «++++:++++++++ ZHAO Shi-wei, GAO Xiao-ging (2637 )
Sources and Characteristics of Regional Background PM in North China During the Autumn and Winter Polluted Period -+ ZHANG Zhou-xiang, ZHANG Yang-mei, ZHANG Xiao-ye, et al. (2647)
Pollution Characteristics and Light Extinction Contribution of Water-soluble Ions of PM, s in Hangzhou =:+eseseseseseerseseensesseeenenen: WU Dan, LIN Shao-long, YANG Huan-iang, et al. (2656)
Formation and Size Distribution of the Secondary Aerosol Inorganic lons in Different Intensity of Haze in Qingdao, China «eseeeereseeseseseeenenes XIE Dan-dan, QI Jian-hua, ZHANG Rui-feng ( 2667 )
Comparison of Characteristics and Reactive Oxidative Species of PM, 5 in Xi'an, China During Haze and Clean Days «+++++++++-+ WANG Kun, HAN Yong-ming, Ho Steven Sai Hang, et al. (2679)
Seasonal Variation and Sources of Dicarboxylic Acids and Related Compounds in PM,  from Mt. Huangshan «+«+-e-seseeeresreenneeees MENG Jing-jing, HOU Zhan-fang, ZHANG Er-xun, et al. (2688)
Composition Characteristics and Sources Apportionment of Lanthanoid in PM, 5 of Quanzhou —«+seseeeeeesessssssieninnniiinens ZHANG Yun-feng, YU Rui-lian, HU Gong-ren, et al. (2698)
Pollution Characteristics and Health Risk Assessment of Hazardous Air Pollutants in the Surroundings of Three Petrochemical Industries in Northwest China «+:esseseeseeeesesenenserenenennee
.................................................................................................................................................................. XU Ya-xuan, LI Xiao-min, YU Hua-tong, et al. (2707)
VOCs Characteristics and Sources Apportionment in Yixing City During the G20 Summit ZHANG Lin, ZHANG Xiang-zhi, QIN Wei, et al. (2718)
Agricultural Ammonia Emission Inventory and Its Spatial Distribution in Sichuan Province from 2005 to 2014 *+ FENG Xiao-qiong, CHEN Jun-hui, JIANG Tao, et al. (2728)
Air Pollutant Emission Inventory of Non-road Machineries in Typical Cities in Eastern China ««+««-«eseeesesreresesemenenssninennininenns LU Jun, HUANG Cheng, HU Qing-yao, et al. (2738)
Estimation of Health Risk and Enaction of Safety Standards of N-nitrosodimethylamine( NDMA) in Drinking Waters in China ++++++++-+- ZHANG Qiu-qiu, PAN Shen-ling, ZHANG Yu, et al. (2747)
Comparison and Analysis of the Quantitative Methods for Pollutant Sources Load in Groundwater Contamination Risk Assessment +-++:++++-- ZHAO Peng, HE Jiang-tao, WANG Man-li, et al. (2754)
Distribution and Sources of n-alkanes in Surface Seawater of Jiaozhou Bay — «++v+seseeseersesrsesensnnininensinn e ZHANG Qian, SONG Jin-ming, PENG Quan-cai, et al. (2763 )
Spatial Variations of CO, Degassing Across Water-air Interface and Its Impact Factors in Summer in Guijiang River, China ««resreeeeeereree ZHANG Tao, LI Jian-hong, PU Jun-hing, et al. (2773)
Spatial Distribution Characteristics and Potential Ecological Risk of Antimony and Selected Heavy Metals in Sediments of Duliujiang River s«++:eseeseeesererersimnieneniinininininnns
................................................................................................................................................... NING Zeng-ping, XIAO Qing-xiang, LAN Xiao-long, et al. (2784)
Distribution Characteristics and Potential Risk of Bisphenol Analogues in Surface Water and Sediments of Lake Taihu ««+sesseeeeesesseneens CHEN Mei-hong, GUO Min, XU Huai-zhou, et al. (2793)
Characteristics of Water Extractable Organic Nitrogen from Erhai Lake Sediment and Its Differences with Other Sources =~ +veseeseeeeeeees LI Wen-zhang, ZHANG Li, WANG Sheng-rui, et al. (2801)
High-resolution Distribution Characteristics of Phosphorous, Iron and Sulfur Across the Sediment-Water Interface of Aha Reservoir =+ SUN Qing-qing, CHEN Jing-an, WANG Jing-fu, et al. (2810)
Distribution Characteristics of Drugs of Abuse and Their Metabolites in Aqueous Environment of Beijing, China <=+ ZHANG Yan, ZHANG Ting-ting, CHEN Wei-ping, et al. (2819)
Impacts of Rainfall Characteristics and Occurrence of Pollutant on Effluent Characteristics of Road Runoff Pollution - CHEN Ying, WANG Zhao, WU Ya-gang, et al. (2828)
Inhibition of Internal Phosphorus Release in the Black-Odor Channel Under Different Adding Methods of Ca0, ~+x+xeoeseeeresrssssssisneessnseen XU Yao, LI Da-peng, HAN Fei-er, et al. (2836)
Transport of Nitrogen and Phosphorus from Sloping Farmland with Thin Purple Soil Overlying Rocks ««+xessessesreressenenmenmenenmsnnniniinnen XIAN Qing-song, TANG Xiang-yu, ZHU Bo ( 2843 )
Purification of Slightly Salt-alkaline Water Bodies by Microorganism Enhanced Combined Floating Bed CHEN You-yuan, WU Ya-dong, SUN Ping, et al. (2850)
MgO-Biochar for the Adsorption of Phosphate in Water +* WANG Bin-bin, LIN Jing-dong, WAN Shun-li, et al. (2859)
Degradation of N-nitrosodimethylamine by Palladium/ Iron Bimetallic Composite Catalytic Fiber —«-«seseeesereesesiesenensiminicnennnneennes ZHANG Huan, FU Min, WEI Jun-fu, et al. (2868 )
Effects of Goethite, Magnetite and Gypsum on the Anaerobic Degradation of 2 ,4-Dichlorophenol «++«+:«+«sssessesessersereeeseneneens KONG Dian-chao, ZHOU Yue-fei, CHEN Tian-hu, et al. (2875)
Transformation of Disinfection Byproduct Precursors During the Wastewater Regeneration Processges «+vtveeseesresresssssssssisinnnn HAN Hui-hui, MIAO Heng-feng, ZHANG Ya-jing, et al. (2883)
Treatment of PTA Wastewater by Modified Anode Microbial Fuel Cell = «+exseereeresrererenseninenenennininiiiesen SUN Jing-yun, FAN Meng-jie, CHEN Ying-wen, et al. (2893 )
Selective Inhibition of Rice Straw Extract on Growth of Cyanobacteria and Chlorophyta «:+:++sssseerreresrnseensnesinecinsie e SU Wen, CHEN Jie, ZHANG Sheng-peng, et al. (2901)
Cultivation of Spirulina platensis in Digested Piggery Wastewater Pretreated by SBR with Operating Conditions Optimization «»«+:+:eseeeeeeesees CAI Xiao-bo, YU Qiang-giang, LIU Rui, et al. (2910)
Nitrogen Removal Performance of ANAMMOX Process with K * Addition in Saline Surroundings ++++ WU Guo-dong, YU De-shuang, LI Jin, et al. (2917)
Efficient and Stable Operation of Shortcut Nitrification by Entrapping Ammonia Oxidizing Bacteria «++* YU Meng-yu, LIU Yi, TIAN Yu-bin, et al. (2925)
Fast Start-up of ANAMMOX and the Spatial Distribution of EPS in ANAMMOX Granules — «+esseseeesessessssssnsnmnensnenniineniens LI Hui-juan, PENG Dang-cong, CHEN Guo-yan, et al. (2931)
Ammonia Oxidation with Potential Electron Acceptor in ANAMMOX Sludge «+e+exseeseerressssemssemiensnensinininn s LI Xiang, LIN Xing, WANG Fan, et al. (2941)
Ammoniac Waste Gas in-situ Treatment Based on ANAMMOX Process ++s«+eereesvesseenes seesesessesnes [N Xing, WANG Fan, YUAN Yan, et al. (2947)
Extensive Green Roof Substrate Composition Based on Sludge Recycling SHEN Qing-ran, LI Tian, CAO Yi, et al. (2953)
Short-term Effect of Roxithromycin on Abundance and Diversity of Ammonia-Oxidizing Microorganisms in Activated Sludge «++:++++sveeee GAO Jing-feng, SUN Liin, FAN Xiao-yan, et al. (2961 )
Influence of Salinity on Microbial Community in Activated Sludge and Its Application in Simulated Dye Wastewater Treatment «+:++«+-eeseseeeee ZHOU Gui-zhong, XU Shuo, YAO Qian, et al. (2972)
Shift of Microbial Communities During the CO,-Brine-Sandstone Interaction Process —««»«+seesressereeressmmenneensnnense e WANG Bo-giang, LI Chen-yang, LU Wei, et al. (2978)
Response of Soil Respiration and Heterotrophic Respiration to Returning of Straw and Biochar in Rape-Maize Rolation Systems «+++eeeeseseess TIAN Dong, GAO Ming, HUANG Rong, et al. (2988)
Effect of Simulated Climate Warming on Microbial Community and Phosphorus Forms in Wetland Soils = «++eeseeeeereeeseneneninenne TENG Chang-yun, SHEN Jian-guo, WANG Zhong, et al. (3000)

Patterns of Bacterial Community Through Soil Depth Profiles and Its Influencing Factors Under Betula albosinensis Burkill in the Xinjiashan Forest Region of Qinling Mountaing ++«+«=+++«+-+++-
*+ DU Can, XU Chen-yang, WANG Qiang, et al. (3010)
++ JIA Qin, ZHU Xue-mei, WANG Qi, et al. (3020)
Effect of Sepiolite Application on the Migration and Redistribution of Pb and Cd in Soil Rice System in Soil with Ph and Cd Combined Contamination «««+«+sessessessereeesensenseenennennnnens
.................................................................................................................................................................. FANG Zhi-ping, LIAO Min, ZHANG Nan, et al. (3028
Application of Amphoteric-Cationic Combined Modification on Phenol Adsorption of Yellow Brown Soil = «eeeeeeereseserenscnnisinsiiinnes LIU Wei, MENG Zhao-fu, REN Shuang, et al. (3036
Bioaccumulation of Heavy Metals in Twigs and Leaves of Abies fabri at Mount Gongga in China; A Comparison Study Between 1999 and 2014 - LI Fen, WANG Xun, LUO Ji, et al. (3045
Subcellular Distribution and Chemical Forms of Heavy Metals in Three Types of Compositae Plants from Lead-Zinc Tailings Area -+ ZHU Guang-xu, XIAO Hua-yun, GUO Qing-jun, et al. (3054
Effects of Bentonite Amendment on Detoxification, Heavy Metal Passivation and Estrone Elimination of Sewage Sludge Compost ~ «+++++++++ ZHOU Li-na, CAI Han-zhen, LI Rong-hua, et al. (3061
GUO Xiang-lin, ZUO Jian-e, SHI Xu-chuan, et al. (
++= YAN Zhuo-yi, YUE Bo, GAO Hong, et al. (3078
Optimization of Promoter and Support for Co-hased/ zeolites Catalysts in Catalytic Reduction of NO_ by CH, seereeeveeseresnessieniensisinnne PAN Hua, JIAN Yan-fei, CHEN Ning-na, et al. (

Effects of Microbial Activities on Mercury Methylation in Farmland near Mercury Mining Area

Mesophilic and Thermophilic Anaerobic Co-Digestion of Food Waste and Straw

Basic Features of Combustible Rural Garbage Component and Tts Spatial-temporal Difference in China



	封面中文目录
	封面
	封面

	中文目录


