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Removal of Lead Ions from Water by Struvite Natural Zeolite Comp0s1t£“"

DEND Man-jun, WANG Xue-jiang“, CHENG Xue-]un JING Huan- pmg, ZHAQ Jian-fu y
(State Key Laboratory of Pollution Control and Reqour(e'Reu%e School of Env1r0nmental Science and [Engineering, T(mgp Umvelsny,
Shanghai 200092, China) 5 o] .
Abstract: A nltlogen ‘and, phosphorus recoyery produgt (NZ “MAP) containing struvne wai*appheﬁi to remove heavy metal‘ions g,nd lead
from water. NZ- MAP was ‘characterized using XRD, FTIRY de SEM/EDS. The effects of dosage , 1n1tlal pH, and reaction timeon the.
remdval processveré 1nve%t1gated The re%ultsf@how th‘d"tu thf"' main component of NZ- MAP isfa nandfhl Z8olite loaded with,struvite.. When
the dosage is O. 4.g Ly !, the maximum adborpﬂon amount-ls 749.74 mg-g -!, and th dsorption g)f Pb’* in the solution i increases fifst
.n(zmly Pb,;(PO, ), (OH), precipitation, dnd the

effeet’is best when pH is 5. 0. The removal process of * from! water is more in line with the quasi-two stage kinetic model: Tn an

and then tends ‘o I'ed.Lh a balance with i increase. of the pH fts removal mechanisni is

inves ’;gatmn of the effect of coexisting heavy mefal iéns on the removal of lead ions“in water by NZ-MAP, it was found that coexisting
*and Cu’ " haye little effect on NZ-MAP adsorptlonn on ]i’h‘2 ~Coexisting Zn** and AP’ " obviously inhibit the adsorption of Ph** by

NZ MAP. Fhe reaedrch shows that NZ-MAP material cangémove lead ions from water efficiently, thus offering an effective method for

doing this!
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Fig. 1 XRD diagram and FTIR diagram under optimal reaction conditions
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Table 2 Adsorption kinetic parameters of NZ-MAP on Pb** in solution
B T2 i DAL
Lk
q,/mg-g”! ky/min ! R? q./mgrg ! ky/g+(mg-min) 7! R?
NZ-MgO 200.91 0.0193 0.884 4 769.23 0. 0007 0.9999




AEFAE: BIA KRS HES AR T 19 LBk

1315

3
25 F T .
(a) He—4ah N 4%
y=-0.0193x+2.2875
R>=0.884 4
20 |
¥
55|
1.0 |
1 1 1

1 1
0 20 40 60 80

t/min

E9 NZ-MAP K& B Pb?* i

tlg/min-gmg™!

HE— RN NFMEZRR M NFFREUS

0.35

(b) #E gy
0.30 |

¥=0.0023 +0.001 3x
0.10 L R2=09999

0 50 100 150 200 250

#/min

&#HR

Fig. 9 Quasi-primary reaction kinetics and quasi-two reaction kinetic equation fitting results of Pb?>* in NZ-MAP adsorption solution

FIELL NZ-MAP XV P Ph>* A W B o B 45 4 o —
) 1.
2.5 HAFEAIE BT
SO, b Bk b G R By TR
% AR E%E%?Z@%mﬂm%u%
25 NZ-MAP BHAH 37 P 3 45, BEVRER 2 7 0 0517
L, $ﬁﬁﬁmT&%m*%%i$E%%ﬁﬁ-
mmﬁ% LI H B Tl 3t rﬁi@%?ww
> Cu 2*%I1~A13+ )5(1‘ NZ-MAP %’zwéﬁﬁqn Pb“ﬂtj
E;HII—J 2%]
JERO KR W) e i gi%%%uMMM
Y S B SR, DA o i NG
Cuf X NZ-MAPWEBH PO * B RSB/, 3647 Zn“
AL B A0 T NZ-MAP %F Ph2* [ 0% B0 i
HAEFIR/N S35 E ARG . (AR M
R IR AP R RO T, BT R T
AP 5 R A KA 1 ALCOH) P4 ) = Az R
H*, S8R pH BRI E H Fl Ph>* 77 A 524

—

800 |-
& - R e B-m-ccfg------A
700 - el ~--u
_ 600 L e
I?n .
2 500 b S
= ‘o
iirs: 400 |- - A - N2
-®-/n
= 300 F .-
& w
200w -y - Al
100 N
.
0F B P --m—-- v
L 1 1 1 1 1
25 50 75 100 125 150
cp/mg:L7!

B 10 AREVARKEESREE T NZ-MAP
R B A T R P> B9
Fig. 10  Effects of different initial concentrations of heavy metal

ions on Pb** in NZ-MAP adsorption solution

il

-TTHE SR T

FHAS NZ-MAP Xﬂa«&zﬂlﬂ P BT, B 11 A A
[ EE 4 i B AR, NZ-MAP W Jit. sz* ﬂom
ﬁ?%mm%%,M$Tﬂpwﬁm%ﬁZ“%
PETF BOUTEE P77 4 Py PO, ) o (OH) 1y Hy
PN 4 Efﬁmﬁﬁh,ﬁﬁaﬁﬁﬁT%
LTI T 1R Py PO)  (OF) G AP0
Sb, 7E 10167 | 30,24° %ﬁ 30.82° 4b ik B P Cu,
@Q)HOm%m%ﬁWm,AﬁM“$ﬁT@;
mﬁfﬁ%%ﬁﬁﬁﬁﬁ% (PO, (OH), A Hy % ?E
%LHE)LT AL(OH) , A iR I ] 1f’2 A
R, NZ-MAP W [} Ph>*
(IUTEr=Y) SEM K3, b, JE4E Ni** | Zn®*
S T R ULYE = B A S AN R R S A, A7
TERR B A R B G, ILAF Gt 51 B TLE ™= 9

AL WA OB IREE Y 5 107 AL ™ 28645 BOT00E ™
Yk E L.
' + Pho(PO4)6(OH)
+ Cus(POy):H-0
+ Al{OH);
AL N
[ e i «UL_._‘.I'L\JL. TN V1 0V Y, N N _—m_w._._zn
M J‘k_ i N e g _.Lul:_,__
—-"'_‘_-L-jl'LAJ-L%—) - 1 i N A[‘.
i i ! i 1 1
10 20 30 40 50 60 70 80
28/(°)

B11 AREEEBTHEFEMGT, NZ-MAP
MR B Pb?* MOSTLE =4 XRD B %
Fig. 11  Effects of different initial concentrations of heavy metal

ions on Ph** in NZ-MAP adsorption solution



1316 woo&m B % 40 &
1fl_||‘||n W 41 - r-;‘r- W :‘._" P.-f_:- K e FDU Zﬁlm r»-“ : “:’lw»—r ¥ . FDU
p— Far s
4 o [ A THE;.%EJE?%T NZ-MAP W Hff Pb2+ ,;L,;EF#?;J Slf'M it o &
| ¥ Fig., 12 ’SE‘M spectra of precipitation .prnd'uqt% of NZ M"A'_FP adsorbed Ph?* unde‘r t (H’oexmtence‘of different heavy metal iors . F ;
I T = | I f n' 'y .|' F r__,ﬂ
3 %/ = [V ) ".:’ NERREZN T WP v TSR
J-Fl 1N ol . | [3]. 4SRN, 2005, 2403) ; 27-30.
( 1 ) ﬁ P_b.f B':JT‘JJ ﬁ&m—{r—jg 300 m"g L- fH_J. -N’Z“f, Wang X D, Tie S L. Performance of nano-ZnO and its
applications in coatings[ J]. Electroplating & Finishing, 2005,

VAP AR AT 40900 0.4 gL HIXPEAOIE 203 2730, e ’

R 20 5 749.74 mgeg . NZ-MAP AEWEIT (4] kR, Ea, S, 6. B LK T

Ph>* (R B pH A8 K 52 S0 hn s #a T A7 1 OB ], ZRAER P24 ( HARBARR) |, 2006, 27(1) : 99-

102.
| £ > 4120 43 Z
ﬁ% ’ Y:EKIEJ pH /*{4:1: ’ ] LI&F:% EU/EN *H}F/%ﬁ Zhu Y M, Wang Z A, Su X J, et al. Adsorption of Cu?* by Ca-
ﬁ—‘/ﬁg E/‘Jﬁﬁ‘ bentonite in wastewater [ J ]. Journal of Northeastern University
(2) JH ‘ﬂ‘er‘ =] [‘I&}i:%jﬁ/# XRD #1 SEM ﬁ:}»ﬁ ( Natural Science) , 2006, 27(1): 99-102.
e s . (5 i, WK, A, 5. ADREHEERE PR,
NZ-MAP X # % ' Pb B’J%I@%E%ZEL i A ST 2008, 3303): 1921,
Pbl()( PO4 ) 6 ( OH) 2Y)Lﬁﬁgﬁit]i§u£|§’%ﬁﬁ% Meng X, Zhang X D, Tian Y, et al. Application of
(3 ) itﬁ E é‘z\ E %_‘ ? Xﬂ‘ NZ-MAP 2;‘: % Zfé?» ?& EP nanomaterials in coatings industry [ J ]. Shandong Chemical

Pb2+ B’J?ﬁﬂﬂ}fdtﬂll\ﬁlfﬂﬁ?ﬁ(% INER: . It . Cu2+ Industry, 2004, 33(3) . 19-21.

[ 6] Afkhami A, Saber-Tehrani M, Bagheri H. Simultaneous removal
12+ ol H> I=1 A = 0 A

il Ni ’ HHTKH#&X?EEEE%%XTE@WF%% of heavy-metal ions in wastewater samples using nano-alumina

ﬁﬂﬁﬂéﬂ%%ﬁﬁ#ﬁiﬂ@?ﬁ ﬂ[lli]. modified with 2, 4-dinitrophenylhydrazine [ J ]. Journal of

S 3k Hazardous Materials, 2010, 181(1-3) : 836-844.

[ 1] MBEE, i KKESIRERIRIGAME AL, fg (7] PRV VSRR, VRIRR. R ROUAS T AR SR
Sun W F, Xiao D. Status and control technology of heavy metal Zhong C M, Fang X H, Xu Z L. Membrane technology and its
pollution[ J]. Energy and Energy Conservation, 2012, (2) : 49- application in heavy metal wastewater treatment [ J ].
50. Environmental Science & Technology, 2008, 31(8) ; 44-48.

(2] TR, V. KT AR KRR ss (8] VR, XU, BIEEE. KA MR Fe/Co HEAL H,0,

U]- gL, 2011, (10): 123-126.
Yu X L, Liu Q. Research status of heavy metal pollution in
waters and its effects on human health[ J]. Journal of Green

Science and Technology, 2011, (10) . 123-126.

LREARIH B TEL3R[J]. PREERL, 2015, 36(2) : 576-583.
Ma N, Liu H B, Xie X Y. Oxidation of cationic red 3R in water
with H,0, catalyzed by mineral loaded with Fe/Co [ J].
Environmental Science, 2015, 36(2) : 576-583.



3 A B RIRWh 1 S G PR K R B T 0 25 B 1317

[9] Bt BibmEE KM TZ[]]. BHE 540k, 2012, silica[ J]. Journal of Chemical Biology, 2016, 9 (4). 127-
(10) : 107-108. 142.

[10] Park J H, Bolan N, Megharaj M, et al. Comparative value of [18] Ho Y S. Effect of pH on lead removal from water using tree fern
phosphate sources on the immobilization of lead, and leaching of as the sorbent[ J]. Bioresource Technology, 2005, 96 (11):
lead and phosphorus in lead contaminated soils [ J]. Science of 1292-1296.
the Total Environment, 2011, 409(4) . 853-860. [19] Han R P, Lu Z, Zou W H, et al. Removal of copper(Il) and

[11] Huang H M, Xu C L, Zhang W. Removal of nutrients from lead (1) from aqueous solution by manganese oxide coated sand
piggery wastewater using struvite precipitation and pyrogenation II. Equilibrium study and competitive adsorption[ J]. Journal of
technology[ J]. Bioresource Technology, 2011, 102(3) : 2523- Hazardous Materials, 2006, 137 (1) ; 480-488.

2528. [20] JH%, WA, PRIM. SIS B S 0T R U A0 A8 S AR TR S

[12] XPH, ZU4E. #ERAEEAGHE PR )], 22558 [J]. PR, 2011, 5(11) ; 2459-2463.

Bisf4R, 2001, 1(1) ; 9-12. Zhou Y, Pan G, Chen H. Effect of in-situ capping on
Liu Y, Peng M S. Applications of mineral apatites in the contaminated sediment remediation using local soil[ J]. Chinese
treatment of waste water[ J|. Journal of Safety and Environment, Journal of Environmental Engineering, 2011, 5 (11). 2459-
2001, 1(1): 9-12. 2463.

[13] Feng Y, Gong J L, Zeng G M, et al. Adsorption of Cd (II) and [21] Hamidian A H, Atashgahi M, Khorasani N. Phytoremediation of
Zn (1) from aqueous solutions using magnetic hydroxyapatite heavy metals (Cd, Pb and V) in gas refinery wastewater using
nanoparticles as adsorbents[ J]. Chemical Engineering Journal common reed ( Phragmitis australis) [J]. International Journal of
2010, 162(2) ; 487-494. Aquatic Biology, 2014, 2(1) ; 29-35. 2

[14] WEHE, T, Ti, & REERREAE A M ARG K [22] Wang H, Wang X J, Ma J X, et al. Remoyal pf.ear'imlum-( 1)
FRBEAE A R T]. BEER:, 2017, 38( 12) . 5139- from aqueous solution); a comparative study of raw gﬁz{pﬁlglle clay
5145. and a reusable_ waste- struvite/ attapulgite obtditred fmm nutrient-
Cheng X J, Wang X J, Wang H, et al. Simultaneous I;efrovery of rich wa%leater[ J] ,]ourrllal of Hazardous Matenal‘% 2#_,17 4329
nutrients from wastewater by mesoporous MgO-loaded natural 66-76. I ¥ 1 o’ |
zeolital[ J ]. Environmental Science, 20"1.7. , 38 ¢( ) ) . 5139- [23] F‘HZ, B FHR , $7‘kﬁ 2 2|@%7k*§j}:}%ﬂ%fﬂ’]ﬁﬂ:
5145. / k. ZHFEL)]. 4 7i<ﬁF7J< 2015, 14(4) ; 17520 o

[15] y ~Mier M V, Caﬁejas R L, Gehr R, e al Henvy n’letﬁl !ﬁémq.véﬂ Zhou 13’ h‘Huang__ﬁ( C, LY H,ﬂet al. Study of a novel process foT__ “

4 with mexman chnopnlohte multi- (omponéni"m ange removal of heayy metals frd'm industrial wastew.ater[ J1. Chine
= (0. Water ! 'Reéeam(‘h 2001, 35(2) ;+373= 3'7§ : r-" ; ..:;:'_ Water .& Wastewater, 2015, 14(4) . 17-20. 1 =

[16] |Demirbas/A. Adsorption of lead and cadmium’ 19115 in aqu.éous [24] FH3GHt. _%/k?%fﬁﬁi‘ﬂiﬁkﬁﬁiﬁ/kﬁ*E@@'ﬁﬁ[n' 7]

) solutionb onto modified lignin from alkali gl';(ei"(.)l delién,i“(ation 5%%11,'5017:“‘( 2): 266-267. F
- JJ Journal of Hazardous Materials, 2004' 109 (1 3): 221— [25] Wang H, Wang X'J, Chen J, et al. Recovery of nutrients from

[17]14 Ganzagh M A A, Yousefpour M, Taherian Z et al. The remov'a'r-#

26, == ; A -

Of mer(’ury (1) from water by Ag supported on nanomesoporous

wastewater by a MgClzmodifigd zeolite and their reuse as an
RSC

amendment for Cu and Pb immobilization in soil [ J].

Advances, 2016, 6(61) : 55809-55818.




HUANJING KEXUE Vol.40  No.3

Environmental Science (monthly) Mar. 15, 2019

CONTENTS

Contribution Assessment of Meteorology Conditions and Emission Change for Air Quality Improvement in Beijing During 2014-2017 »++++-+- YIN Xiao-mei, LI Zi-ming, XIONG Ya-jun, et al. (1011)
Using Multiple Linear Regression Method to Evaluate the Impact of Meteorological Conditions and Control Measures on Air Quality in Beijing During APEC 2014 ««exeeresrerreseenenennenen

LI Ying-ruo, WANG Jun-xia, HAN Ting-ting, et al. (1024)
Source Apportionment of PM, 5 in Suburban Area of Beijing-Tianjin-Hebei Region in Autumn and Winter -+ WANG Tong, HUA Yang, XU Qing-cheng, et al. (1035)
Fine Particulate Matter Source Profile of Typical Industries in Sichuan Provinge «+:esseseeseseserersssienennnineine FENG Xiao-giong, CHEN Jun-hui, XIONG Wen-peng, et al. (1043)
Source Apportionment and Pollution Characteristics of PM, 5 During the Two Heavy Pollution Episodes in the Winter of 2016 in a Typical Logistics City ++++esseeseerssseseremensinsneninsnen

-+ ZHAOQ Xue-yan, YANG Wen, WANG Jing, et al. (1052)
-+ ZHANG Xian, TIAN Sha-sha, LIU Ying-ying, et al.
Interannual Variation of Metal Elements and Water-Soluble lIons in PM, 5 During Wintertime in Xinxiang and Their Source Apportionment ** :
YAN Guang-xuan, LEI Hao-jie, ZHANG Jing-wen, et al. ( 1071)
Pollution Characteristics and Source Apportionment of Ambient PM, 5 During Four Seasons in Yantai City LIU Tong, WANG Xiao-jun, CHEN Qian, et al. (1082)
Day-night Characteristics of Humic-like Substances in PM, 5 During Winter in Changzhou «+++++e-esereresressrssinensnnnssncces GU Yuan, LI Qing, HUANG Wen-gian, et al. (1091)
Pollution Characteristics and Occupational Exposure Risk of Heavy Metals in Indoor and Outdoor Ambient Particles at a Scaled Electronic Waste Dismantling Plant, Northwest China ~++++++++

CAO Hong-mei, ZHAO Liu-yuan, MU Xi, et al. (1101
QIU Yun, LI Ling-jun, JIANG Lei, et al. (1111
HUANG Xiao-gang, ZHAO Jing-bo, CAO Jun-ji, et al. (1120

Pollution Characteristics and Source Apportionment of PM, 5 in Heating and Non-heating Periods in Shenyang

Analysis of a Pollution Process in the Beijing-Tianjin-Hebei Region Based on Satellite and Surface Observations
Spatial-temporal Variation of Ozone Concentration and Its Driving Factors in China
Ozone Spatial-temporal Distribution and Trend over China Since 2013 ; Insight from Satellite and Surface Observation

Establishment of VOCs Emissions Factor and Emissions Inventory from Using of Architectural Coatings in China «+e+ssseeeessrsesseenenesnennenees GAO Mei-ping, SHAO Xia, NIE Lei, et al. (1152
Heterogeneous Oxidation of Secondary Organic Tracers of Isoprene and Toluene by Ozone -+ e + HUANG Ya-juan, CAO Gang, ZHU Rong-shu, et al. (1163
Inventory and Spatiotemporal Distribution of Ammonia Emission from Agriculture and Animal Hushandry in Lanzhou City +-«+«esesereesessennensenens LI Shi-xue, GUO Wen-kai, HE Xin, et al. (1172
Analysis of Stable Hydrogen and Oxygen Isotope Characteristics and Vapor Sources of Event-based Precipitation in Chengdu -+ HU Yue, LIU Guo-dong, MENG Yu-chuan, et al. (1179
Diffusive CO, Flux Across the Water-air Interface of Reclaimed Shrimp Ponds in the Minjiang River Estuary Based on the TBL Model = +xeeereeresreresesimmsennsiiisicniiiicinne
......................................................................................................................................................... ZHANG Yi-fei, YANG Ping, ZHAO Guang-hui, ef al. (1188)

ations of Chromophoric Dissolved Organic Matter(CDOM) in the Bohai Sea and the North Yellow Sea «+e+ereererereseneresnmnsninisiniiniiniiinisiens

LIU Zhao-bing, LIANG Wen-jian, QIN Li-ping, et al. (1198

)

)

)

3 )

Characteristics of Ozone Pollution Distribution and Source Apportionment in Zhoushan -+ WANG Qiao-li, DONG Min-li, LI Su-jing, et al. (1143)
)

)

)

)

Distribution and Seasonal

)
Sources, Characteristics and Transformation Dynamics of Fluorescent Dissolved Organic Matter in the Silin Reservoir —«+seeeeeeeseeresessisnenennenes LAO Xin-yu, YUAN Jie, LIU Yu, et al. (1209)
LIU Qi-ming, LIANG Hai-tao, XI Gui-li, et al. (1217)

WANG Qi-gang, XIAO Qiong, ZHAO Hai-juan, et al. (1222)

Hydrochemical Characteristics and Possible Controls of Groundwater in the Xialatuo Basin Section of the Xianshui River -+ HE Jin, ZHANG You-kuan, ZHAO Yu-qing, et al. (1236)
)

)

)

)

Microplastic Pollution of the Beaches in Xiamen Bay, China «+:tsesseseeressernesmenenmimninenines e

Biogeochemical Characteristics in Shengli Site of Lijiang River Under the High Resolution Monitoring

Pollution Characteristics of OPEs in the Surface Water and Sediment of the Jinjiang River in Chengdu City «+e+seseerserseseemenenssneniinennen WU Di, YIN Hong-ling, LI Shi-ping, et al. (1245
Community Structure and Predictive Functional Analysis of Surface Water Bacterioplankton in the Danjiangkou Reservol ZHANG Fei, TIAN Wei, SUN Feng, et al. (1252
Influence of Cyanobacterial Blooms on Denitrification Rate in Shallow Lake Taihu, China - ++ LIU Zhi-ying, XU Hai, ZHAN Xu, et al. (1261
Assessment of Ecosystem Health of an Urhan River Based on the Microbe Index of Biotic Integrity (M-IBI) SU Yao, XU Yu-xin, AN Wen-hao, et al.
Influences of Biochar Application on Root Aerenchyma and Radial Oxygen Loss of Acorus calamus in Relation to Subsurface Flow in a Constructed Wetland -+ -
-+ HUANG Lei, LIANG Yin-kun, LIANG Yan, et al. (1280)
HE Hu-bin, CHEN Cheng, LIN Yu-qing, et al. (1287)
Preparation of BiOCl-(NH,) ;PW,,0,, Photocatalyst and a Mechanism for Photocatalytic Degradation of Orgdm( Pollutants +++++++++* ZHANG Wen-hai, JI Qing-hua, LAN Hua-chun, et al. ( )
High Efficiency Removal of 1,2-Dichloroethane from Groundwater by Microscale Zero-valent Iron Combined with Biological Carbon Source +*+ WU Nai-jin, SONG Yun, WEI Wen-xia, et al. (1302)
)
)
)

Pollution Load Characteristics of Runoff from Urban Roofs of Different Materials

Removal of Lead lons from Water by Struvite Natural Zeolite Composite —«+++++x+ssssesessessssesssnensssnsnenisineniens DEND Man—jun, WANG Xue-jiang, CHENG Xue-jun, et al. (1310
Characteristics of Phosphorus Adsorption in Aqueous Solution By Ca/Mg-Loaded Biogas Residue Biochar YI Man, LI Ting-ting, LI Hai-hong, et al. (1318
Preparation of Two Kinds of Biochar and the Factors Influencing Tetracycline Removal from Aqueous Solution «+:«+sessesesseressesneneeenennes CHENG Yang, SHEN Qi-bin, LIU Zi-dan, et al. (1328
Effect of Zirconium-Modified Zeolite Addition on Migration and Transformation of Phosphorus in River Sediments Under Static and Hydrodynamic Disturhance Conditions ~ +«+«+ssssessesseseesess

* YU Yang, LIN Jian-wei, ZHAN Yan-hui, et al. (1337
ANG Da-peng, ZHANG Xian, YAN Chang-zhou ( 1347

)
Removal Efficiencies and Mechanism Research on Four Sulfonamides and Their Acetyl Metabolites in a Wastewater Treatment Plant )
Assessing Performance of Pollutant Removal from Municipal Wastewater by Physical and Chemical Methods Based on Membranes +«««+s++sesseseeseeses XU Ting, LI Yong, ZHU Yi-jia, et al. (1353)
Effect of Influent Ammonia Concentration on a Biological Phosphorus Removal Granules System LI Dong, CAO Mei-zhong, GUO Yue-zhou, et al. (1360)
Start-up and Performance Recovery of Granular Sludge for Phosphorus Removal and Nitrification «+:«+«eseeseereeemernenssemenenneninineneninenns LI Hai-ling, LI Dong, ZHANG Jie, et al. (1367)
Realization of Short-cut Nitrification in a CAST Process at High Temperature and Its Phosphorus Removal Performance — «+v+veeeeeseeveeee MA Juan, YANG Rui-chun, YU Xiao-jun, et al. ( )
Nitrogen and Phosphorus Removal from Low C/N Municipal Wastewater Treated by a SPNDPR System with Different Aeration and Aerobic Times ««+xe+seseereereresenensenemenensnininennnnes
YUAN Meng-fei, YU De-shuang, GONG Xiu-zhen, et al. (1382)
ABR Decarbonization-Nitrosation Coupled with ANAMMOX to Treat Municipal Wastewater LI Tian, CAO Jia-wei, XIE Feng-lian, et al. (1390)
Start-up Performance and Sludge Characteristics of Single-stage Autotrophic Nitrogen Removal System with Granular Sludge at Low Ammonia Nitrogen Concentration at Room Temperature
............................................................................................................................................................ XIE Lu-lin, WANG Jian-fang, QIAN Fei-yue, et al. (1396)
ANAMMOX Reactor with Two Kinds of Inoculated Sludge: Start-up and Kinetics Characteristics REN Jun-yi, CHEN Lin-yi, LI Hui-chun, et al. (1405)
Operation Characteristics of the Biofilm CANON Reactor During the Temperature Reduction Process - FU Kun-ming, LIAO Min-hui, ZHOU Hou-lian, et al.
Nitrogen Removal Characteristics and Analysis of Microbial Community Structure in an [EM-UF Simultaneous Separation and Denitrification System - BRI
""""""""""""""""""""""""""""""""""""""""""""""" +++ LIU Zi-qi, ZHANG Yan, MA Xlang—shan, et al. ( 1419)
** YU Xue, SUN Hong-wei, LI Wei-wei, et al. (1426)
* NIU Yu-tong, LIU Ji-hao, MA Shuang, et al. (1431)
)
)
)

Effect of Temperature on the Activity Kinetics of Nitrobacter
Enhancement for Anaerobic Digestion of Waste Activated Sludge Based on Microwave Pretreatment Combined with Zero Valent Iron

Effects of Environmental Factors on Tetracyclines and Macrolides Resistance Genes in Caitle Manure Composting Systems — +«+«+sessessersenessesseneens PENG Jing, WANG Ke, GU Yue, et al. (1439
Effect of Environmental Factors on Variation Characteristics of Soil Microbial Respiration and Tis Temperature Sensitivity =~ «+vesseosereeressesressenseenennenneens ZHANG Yan-jun, GUO Sheng-li ( 1446
Response of Soil Respiration and lts Components to Simulated Acid Rain in a Typical Forest Stand in the Three Gorges Reservoir Area «+++++ LI Yi-fan, WANG Yu-jie, WANG Bin, et al. (1457
Effects of Fertilization on the Nitrogen Residual Amounts and Leaching from Citrus Orchard Soil in the Three Gorges Reservoir Area «r«+esseseereessesesiemenenmiineneniinininsin e

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Tian, HUANG Zhi-lin, ZENG Li-xiong, et al. (1468 )
Microbial Carbon Source Metabolic Profile in Rice Rhizosphere and Non-rhizosphere Soils with Different Long-term Fertilization Management =«+-«+esseseesserseesemenenseninenenninininennne
NING Zhao, CHENG Ai-wu, TANG Hai-ming, et al. (1475)
TONG Yao-yao, WANG Ji-fei, ZHU Zhen-ke, et al. (1483)

++ XU Guang-ping, LI Yan-giong, SHEN Yu-yi, et al. (1491)
Distribution of Organic Carbon in Soil Aggregates from Four Kinds of Forest Vegetation on Jinyun Mountain WANG Fu-hua, LU Sheng, HUANG Rong, et al. (1504)
Review of Research on the Impacts of Atmospheric Pollution on the Health of Residents —«+«++ressererrsrsersensnmnsisnneinnsnsss e QIN Yao-chen, XIE Zhi-xiang, LI Yang ( 1512)



	封面
	1
	未标题提取页面 


