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Abstract: To explore the short-term impact of biodegradable organic matter on the activities of different functional microbes in
autotrophic partial nitrification granular sludge (PNG) , the variations of both nitrogen transformation performance and dissolved oxygen
(DO) uptake of PNG were investigated in this study, by carrying out successive batch tests with and without the organics stressing.
The results showed that the higher the C/N ratio, the lower the specific nitrite accumulation rate of q(NO, -N). Meanwhile, the
increase of heterotrophic bacteria (HeB) activities caused the fast DO uptake by PNG, which could effectively suppress nitrite oxidizing
bacteria (NOB) with the low oxygen affinity. When inorganic substrate culture was employed in the following phase, both HeB and
NOB showed low activities, with significant increase in ¢(NO, -N). In short, the adverse effects of biodegradable organic matter on the
performance of PNG system were partially reversible, which could benefit to enhance the advantage of ammonium oxidizing bacteria
(AOB) and improve the stability of partial nitrification reaction.

Key words: partial nitrification granules; biodegradable organic matter; ammonium oxidizing bacteria; nitrite oxidizing bacteria;

heterotrophic bacteria( HeB) ; functional microbe activities
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group (C/N =0) throughout the experiment

mE 2 Al s, M IE R C/N = 0 BF, W
NH, -N, NO; -NFINO, -N¥ J& Fifi 5 1z fisf [i] 119 28 £ o
FRBEE F W N 8h 7127, iX 55 Cydzik-Kwiatkowska
R o — & X M4 M g(NH[ -N) |



272 2N 5%

q(NO; -N) Fllg(NO, -N) ¥J{EH 7351 (69. 7 £1.8) |
(41.1 =1.5) F1(28.3 £0.9) mg-(g-h) ", H |
q(NH,; -N) B T H RS T (20 ~30°C) (A 1Y 4
RISE I, Bl 22.9 ~58.3 mg-(g-h) '8 @
g(NH; -N)/q(NO; -N)EZ 2.5, ;W £ 55 NAR
PIEH 58.9% . X EHRERE AOB 7E PNG 1 i 4
T LA, {3 NOB 5 B B 76 . It 4h,
FETE S ZZ LR A 256 v, 3 Flr HE SRR A AR X S 2
TZEFE 2. 6% ~3.5% , LB J5 6 5 & & L AR SF
fH X UL PNG % A & ) 5 A PERE A R4 ER
FETE.
2.2 HHWIXT PNG R R AL RE RS

HE 3 ~5 Al 7e5 1 RS, 28 C/N Hoil
0 f %] 4 B ,q(NH, -N) | ¢(NO; -N) Flg(NO, -N)
{H /R % W8 B %571, (NH, -N)/q(NO; -N) {H
2.5 WS T T & 2.8, MIELZ T, C/N =8 Xt 1)
g(NH; -N) . ¢(NO; -N) Flg( NO, -N) Z3 %5 % B 2
THET 31.8% . 48.4% M1 15.4% , q(NH, -N)/
q(NO; -N) T+ % 3.5 iy

TEBABE T 1 ~ 11 FA) , o R A8 0
5 C/N HR/NAR S BB W i IE AR G . 5 AOB
FHEL , NOB 1 R A 1 1 T 45 5 52 B A ALY VR FE 1Y 5%
M. 4 C/N HA&AEARTR B, ¢(NO5 -N) Fifi Sz 7 J&] 1)
AR B R Tq(NH, -N). 247245 11 A, ¢/N
1.2, 4 K18 XFRIg(NH, -N)/q(NO; -N) {43
FAEN T 4.3, 4.5, 17.1 F1 18.7,¢(NO, -N) HL[#
=1 IR 75.8% . 70.9% | 57.9% F 62. 6% .
FUEFIN W 2 R4 (C/N =8) i, ¢ (NH, -N) .
g (NO; -N) {24 T Xt BRLL /Y 34. 3% Fll 4.3% ,{H
g (NO, -N) {3 A 155 22.2 mg-(g-h) B3 VA~ 3=
) NAR #5305 93% . 534b, i THER S5 e KA K T
TEHLE TR T P, R S5 IR e B0 1)
RABACVER ,PNG I B AR IR ZEAE 8% LT

ES 12 JEITF IR (BB I ), 2 5 sp AN B8
RN, TCHLEC K A Bh T PNG Al Akt RE AR 2.
Bl A WL 38 VR 09 f% R g (NH, -ND) H 3 &
T HBYBE TR C/N A2 18 35 5 i i 280U
FHILZ T ,q(NO;y -N) MR il PR G218 1% 2, LI
JERTH C/N=4 4. B17E5 21 B, C/N R
1.2, 4 F18 [q(NH, -N) 43 5l A >4 T X B 2 (1)
81.9% . 73.0% . 63.4% I 47.8% , ¢(NH, -N)/
g(NO; -N) % Ky 3.2, 3.8, 9.9 il 11.3. XFIiAY
g(NO, -N) [T F+ 2= %5 1 I 1 97.8% . 93.5% .

B % 38 &
80
I Il
mgnnnnmﬂﬂ“ﬂ“
. 60 8 & 0 O
=
S 50l v R o A A
£ o a v
:-Zx 40 v 9 ® oA
i ¢ o 0 g vV o
ST SEE °
O C/N=
S 207 A eN=2 o © °
10F v CN=4
& C/N=8
0 . \ . . \ . . . .
0 2 4 6 8 10 12 14 16 18 20 22
J 34
E3 RE C/NIEHET,PNG HER L EEER
b & B B E R LT 2
Fig. 3 Changes in the specific ammonium degradation
rate of PNG with reaction cycles at different C/N ratios
80
I il
70
CN=0
T 60 N =
= 0 CN=1
“-'I'_,“ 50 F N CIN=2
g vV CN=4
El.- 40 C/N=8§
& 30t
o o o 0 B o o
g & o o 0O 0O O
s 20+
o]
o 8 & B o n A
10 P g A o R A
0 0. ¢ 4,808 83
0 2 4 6 & 10 12 14 16 18 20 22
Fa 34
El4 FFE C/NEI&EMT,PNG HBSE L RAEE
b6 2 Rz FE HA Y L i A2
Fig. 4 Changes in the specific nitrate accumulation rate
of PNG with reaction cycles at different C/N ratios
80
I I
70
O CN=0 v CN=4
S 60 0 CN=1 ¢ CN=8
g0 A CN=2
W S0 o
2]
2 wle 2 8 oo o g o B g
“ o v g 8 °o & R
St o © B A v V o
g B v @
T2 o © 0
10
0

0 2 4 6 8 10 12 14 16 18 20 22
JE 14
5 ARE C/NE&MGT,PNG ISR L RREE
b & Rz R AL A2
Fig. 5 Changes in the specific nitrite accumulation rate

of PNG with reaction cycles at different C/N ratios

87.4% . 78.7% 1 84. 8% , KW 2 /5 i1 NAR 43534
F]65.0% . 70.0% . 67.0% F11 87. 8% , ¥ T X} 1
HAY57.2%.



14 EATKRE AU R A URL TS e v S B I P A R ) 273

2.3 G h XTI RE B I M A

FEBTBE T A (25 11 JA) , AR SR /N H
X7 A SOUR-A . SOUR-N F1 SOUR-H %1 40 &l 6
Fi7R. Hq(NH, -N) Fllg(NO; -N) F78 4k #a 34l
C/N e #iEr, AOB 5 NOB Ay A2 31 72 2 # K, HeB
TGRSR, 24 C/N =8 B, SOUR-A , SOUR-N 433
K kst BREH 1 64. 1% H110. 9% ,{H SOUR-A/SOUR-
N AT KT IR0 1. 7,358 17 9. 8. 341, SOUR-
H 30 A28 T 49 16 %, BE A T SOUR-A Al
SOUR-N Z J].

100

m SOUR-A
O SOUR-N
£ SOUR-H

80

60

40

SOUR/mg-(g-h)™"

[
=

0 2 4 6 8
C/NE
6 7EE 11 A, FRE C/N bt B & hBE B iE 1 15 R
Fig. 6 Functional microbe activities at different

C/N ratios in cycle 11

REMR R, X FRIIES A SR &M T 81T
AIRE AL BRI S YT 5, AOB EZ /04 T3 )2 0 ~ 100
pm X P T NOB (4 fE X 402 AOB AR ™
Y, R, 28 rh eSOk R 1 DL 200 ~ 300 pm [
PZM O AREFSE R PNG AR KRS S R i
EH AL HIEEN IR A LR (0.25 h ™',
20°C ) IER TS AL TE (0.032 h™',20°C) ") fEHE Ik
J TSR] A5 v 1) B B8 fir A ML) B 2 i i
HeB 7£ PNG K1 py3% 5. LH}, SOUR-H 4 i
FYER WA HeB K 5 i 4k 147 4 35 000 2 17 A PR
(1 DO, A5 J5 2 8k T 6 A i AR K 0 BR A A
00 7 BoR RS 11 R, 4 IR 419 DO
W FEAE SN FEHT 40 min PR BL R M REH Bl S
MEHME, X5 PNG B = qg(NH, -N) &% Y)
Xl HHZ T, C/N =8 i}, & 0}E] A DO #kJiF
WRAALF X B4, & 30 min J5, DO F& % 0.1
mg- L' AR EE A, U B A AR R A 9IR 3 £5 1R
T, HeB i& PEA3E SR BT W Ntk 1T PNG X DO f7H#&
R,

10
—8—CN=0
—{—CN=8
8 F
E
=
£ 6t
=
§
=y
a
o
2+
0 L. N . N n n n
0 10 20 30 40 50 60

B ] /min
E7 #E11FHN,C/N=0(XMEA)5
C/N =8 X FifJ DO REEN T
Fig. 7 Variations of DO concentration at C/N =0
and C/N =8 during cycle 11

—J5 I, TR R MESNRE AW 4 Bk
15 8 AR A E B R Y AL R, — % DO 1Y
BERE LA 75 ~200 wm? 2! H—J5 1, AN E
BEBAXT DO (1424 1 15 5 5 B30 7 3846 . NOB (1. 2
~1.5 mg-L™") >AOB(0.2 ~0.4 mg-L™") > HeB
(0.01 ~0.2 mg-L=")"7" Kty £ B E & 23 18] 5y
S TR DO S MEE ST, FribsE iy HeB ¥t 5
AOB — [F)He 32 115 FEFIURE 25 18 1) 95 A 40, DATT B A5 %K
Hifpdil NOB 2B+, Rk, BB [ rf, & C/N L
2258 ¢(NH, -N)/q(NO; -N) {H fil SOUR-A/SOUR-
NER B ETHE. P b, X 52 R A T,
I EAS R DO MR EE K S ARAS e AN T R N 1 3
ARJFEHE— B0 PP B, Xu L, 5
K FHICHURR IR AR L, 7K TP A — 2 i A 45 4% (C/N
=2. 6) B 5 3 40 40 0 10 AR W 5 s N 2 19 )i sl st
], f 2 B o X NO, -N A BRI o A
PR B P AR K Y S R A o, AT B Ik AOB 52
SR [, A X Z 0 5 o 5 et A R o
TRLHYE IR NOB.

XTLEIEL 6 FEl 8 BN, >4 HH >k FH IC MLk I e
AK(BB D) Ik, B AOB TG PEAYIK S BT C/N
LEXT I %) HeB {614 B & T B, {H SOUR-N 942 fbAH
X471, SOUR-A/SOUR-N {Hi i TXf BaZH. [RIRELL
C/N =8 J i, 5 21 J 1Y SOUR-H XK 13.5
mg- (g-h) "B 11 BT %2 59. 6% , SOUR-A
F1 SOUR-N 4371l - 28 % B2 1 80. 4% Fl 14.5% ,
SOUR-A/SOUR-N fH( #£J 9.3) 545 11 JA IR # 4
UT. R IR PNG o AOB Ay AH X 45 12 b
SRA T BT



274 2N 5%

2% 38 &

100
B SOUR-A
O SOUR-N
80 F A SOUR-H
fi.“ 60
£
2
2 40
]
20
) —
A/’L‘."'A,/ = [e]
0 LS A . N .
0 2 4 6 8
C/NH

B8 7E5821 B, RE C/N tbxi B i) B Th BB TG T
Fig. 8 Functional microbe activities at the different

C/N ratios in cycle 21

B2 5 U E T HOEE KA LY
(COD 7E 400 ~800 mg-L ") X fitj fh 1t 74 B4 1 T %8007
AN, A BN R AL [ g(NH, -N)/g(NO; -N)
{EL ] 1 DO F|JH (SOUR-A/SOUR-N {8 ) 4 J5 I 1R,
XFF4 H IR PNG RGN, 2 B A ML i ] 3 o
i T LIYE R ULIE AOB f# . 4 NOB A= K iy
A RO T B

3 i

(1) B B A N (LR E8) XF4x H 3% PNG
(W R A BE HAT IR A HIVE . g(NH -N) |
q(NO; -N) Fllg(NO, -N) BRI #f 5 5 C/N i
PRAEAHEE. 24 C/N =8 B, | 11 ARG, Biok:
TSI EIg(NH, -N) . ¢(NO; -N) X AH 24 F *F B8 26 f
34.3% 1 4.3% ,1H ¢ (NO, -N) {75 1] ik F] 22.2
mg- (g+h) ", BT S5 NAR 23T 93% .

(2) Bohn s e B A BT A 803 = PNG 1 HeB
s, 5 E i 2 SR A T R 8 DO /Y
THFEHR BB, R 1 3 KA DO 4 A B
A RESA RN NOB 1R EHE N .

(3) FHT R FH AL IR FL K B, PNG [NO, -N
RBUBLERSH] T W WKE , HeB A1 NOB 11976 ML 9k
BRAMH. g(NH, -N)/q(NO; -N) {5 55 SOUR-A/
SOUR-N {H 12246 241 3R B, A5 HL4Y 1 30 b i S5 4K
52t ] gL UL AOB FOPLH A A B T4 T
PNG At P RE i e .

B ik
[ 1] LacknerS, Gilbert E M, Vlaeminck S E, et al. Full-scale partial

nitritation/anammox experiences-an application survey [ J ].

Water Research, 2014, 55. 292-303.

[4]

[5]

[11]

[12]

[13]

[14]

[15]

Ali M, Okabe S. Anammox-based technologies for nitrogen
removal ; advances in process start-up and remaining issues[ J].
Chemosphere, 2015, 141 144-153.

XUSChn, R, TR, 4 RIS e R S
TR J]. BT, 2013, 34(6) : 2302-2308.

Liu W R, Shen Y L, Ding L L, et al. Study on rapid start-up of
a nitrifying process using aerobic granular sludge as seed sludge
[J]. Environmental Science, 2013, 34(6) : 2302-2308.
Bartroli A, Pérez J, Carrera J. Applying ratio control in a
continuous granular reactor to achieve full nitritation under stable
operating conditions[ J]. Environmental Science & Technology,
2010, 44(23) : 8930-8935.

Peng Y Z, Guo J H, Hom H,

et al. Achieving nitrite

accumulation in a continuous system treating low-strength
domestic wastewater: switchover from batch start-up to continuous
operation with process control [ J]. Applied Microbiology and
Biotechnology, 2012, 94(2) . 517-526.

Ma J X, Wang Z W, Zhu C W, et al. Analysis of nitrification
efficiency and microbial community in a membrane bioreactor fed
with low COD/N-ratio wastewater[ J|. Plos One, 2013, 8(5):
€63059.

Pérez J, Lotti T, Kleerebezem R, et al. Outcompeting nitrite-
oxidizing bacteria in single-stage nitrogen removal in sewage
treatment plants: a model-based study [ J]. Water Research,
2014, 66; 208-218.

B35, Xscin, E#F5, 5. CSTR drilE g fkisiRois Je it A2
LRI RIEL)]. PRI, 2014, 35(11) ; 4230-4236.

Yin F F, Liu W R, Wang J I, et al. Research on change
process of nitrosation granular sludge in continuous stirred-tank
reactor[ J ]. Environmental Science, 2014, 35 (11). 4230-
4236.

R, WOKER, TIRE, 5. AL IBORITS UE SBR Y PR H
JAE SRS T]. LT, 2010, 61(11) ; 2931-2937.

Wu L, Peng Y Z, Wang S Y, et al. Quick start and maintenance
of nitrifying granular sludge in SBR process[ J]. CIESC Journal
2010, 61(11): 2931-2937.

Tay J H, Liu Q S, Liu Y. The effects of shear force on the
formation, structure and metabolism of aerobic granules [ J].
Applied Microbiology and Biotechnology, 2001, 57(1-2) . 227-
233.

Cydzik-Kwiatkowska A, Wojnowska-Baryla I. Nitrifying granules
cultivation in a sequencing batch reactor at a low organics-to-total
nitrogen ratio in wastewater| J]. Folia Microbiologica, 2011, 56
(3):201-208.

Isanta E, Reino C, Carrera J, et al. Stable partial nitritation for
low-strength wastewater at low temperature in an aerobic granular
reactor[ J]. Water Research, 2015, 80 149-158.

Miao Y, Zhang L, Yang Y, et al. Start-up of single-stage partial
nitrification-anammox process treating low-strength swage and its
restoration from nitrate accumulation [ J |.  Bioresource
Technology, 2016, 218 771-779.

ChiuZ C, Chen M Y, Lee D J, et al. Oxygen diffusion and
consumption in active aerobic granules of heterogeneous structure
[J]. Applied Microbiology and Biotechnology, 2007, 75(3) .
685-691.

Matsumoto S, Katoku M, Saeki G, et al. Microbial community

structure in autotrophic nitrifying granules characterized by



14

EATKRE AU R A URL TS e v S B I P A R ) 275

[16]

[17]

[19]

[20]

[22]

experimental and simulation analyses [ J ]. Environmental
Microbiology, 2010, 12(1) ; 192-206.

Kishida N, Saeki G, Tsuneda S, et al. Rapid start-up of a
nitrifying reactor using aerobic granular sludge as seed sludge
[J]. Water Science & Technology, 2012, 65(3) . 581-588.
Grady Jr C P L, Daigger G T, Love N G, et al. Biological
wastewater treatment (3rd ed. ) [ M]. London, UK; CRC Press,
2011. 99-102.

Jemaat Z, Sudrez-Ojeda M E, Pérez J, et al. Partial nitritation
and o-cresol removal with aerobic granular biomass in a
continuous airlift reactor[ J]. Water Research, 2014, 48 354-
362.

Wan C L, Yang X, Lee D J, et al. Partial nitrification using
aerobic granule continuous-flow reactor; operations and microbial
community [ J ]. Journal of the Taiwan Institute of Chemical
Engineers, 2014, 45(5) ; 2681-2687.

Mozumder M S I, Picioreanu C, van Loosdrecht M C M, et al.
Effect of heterotrophic growth on autotrophic nitrogen removal in a
granular sludge reactor [ J]. Environmental Technology, 2014,
35(8): 1027-1037.

Vazquez-Padin J R, Figueroa M, Campos J L, et al. Nitrifying
granular systems: a suitable technology to obtain stable partial
nitrification at room temperature[ J |. Separation and Purification
Technology, 2010, 74(2) . 178-186.

Rathnayake R M L D, Oshiki M, Ishii S, et al. Effects of
dissolved oxygen and pH on nitrous oxide production rates in

autotrophic partial nitrification granules [ J ]. Bioresource

[24]

[25]

[26]

[28]

Technology, 2015, 197 . 15-22.
TAREL, AA KR, S ORI DO BB R AEWET57K SBR
SRR [T]. WRfb TR, 2015, 29(3) !
760-764.

Su D X, Li D, Zhang X J, et al. Study on partial nitrification of
domestic wastewater in a sequencing batch reactor under different
dissolved oxygen gradients[ J]. Journal of Chemical Engineering
of Chinese Universities, 2015, 29(3) : 760-764.

Ge S J, Peng Y Z, Qiu S, et al. Complete nitrogen removal from
municipal wastewater via partial nitrification by appropriately
alternating anoxic/aerobic conditions in a continuous plug-flow
step feed process[ J]. Water Research, 2014, 55 95-105.

Ma B, Bao P, Wei Y, et al.

bacteria growth to achieve nitrogen removal from domestic

Suppressing nitrite-oxidizing

wastewater via anammox using intermittent aeration with low
dissolved oxygen[ J]. Scientific Reports, 2015, 5. 13048.

Xu H L, Wang C B, Liang Z W, et al. The structure and
component characteristics of partial nitrification biofilms under
autotrophic conditions [ J ].  Applied
Microbiology and Biotechnology, 2014, 99(8) . 3673-3683.
Cheng S S, Chen W C. Organic carbon supplement influencing

and  heterotrophic

performance of biological nitrification in a fluidized bed reactor
[J]. Water Science and Technology, 1994, 30(11) ; 131-142.
Mosquera-Corral A, Gonzilez F, Campos ] L, et al. Partial
nitrification in a SHARON reactor in the presence of salts and
organic carbon compounds[ J]. Process Biochemistry, 2005, 40

(9): 3109-3118.



HUANJING KEXUE Vol.38  No. 1

Environmental Science ( monthly) Jan. 15, 2017

CONTENTS

Source Apportionment of Volatile Organic Compounds and Health Assessment of Benzene Series in Northern Suburb of Nanjing in Winter »+++++-+: ZHANG Yu-xin, AN Jun-lin, LIN Xu, etal. ( 1 )
Size Distribution and Mixing State of Black Carbon Aerosol in Nanjing During a Heavy Winter Pollution Event JIANG Lei, TANG Li-li, PAN Liang-bao, et al. ( 13 )
Interactive Effects of the Influencing Factors on the Changes of PM,, 5 Concentration Based on GAM Model HE Xiang, LIN Zhen-shan ( 22 )
Particle Size Distribution and Diffusion for Simulated Cooking Fume +:++«+sseseeesserererssimmienenenniniii e LI Shuang-de, XU Jun-bo, MO Sheng-peng, et al. ( 33 )
Greenhouse Gas Fluxes at Water-Air Interface in Small Pond Using Flux-Gradient Method Based on Spectrum Analyzer —««+:+ssesseeesessesseneens ZHAO Jia-yu, ZHANG Mi, XIAO Wei, et al. ( 41 )
Diurnal Variations of Concentration of Porewater Dissolved CH, and CO, in a Brackish Marsh Dominated by Cyperus malaccensis and Phragmites australis During Neap and Spring Tidal

Days in the Minjiang River EStuary «-«+«ssessessesseemsensensstnenensein ittt TAN Li-shan, YANG Ping, HE Lu-lu, et al. ( 52
Comparisons Between Seasonal and Diurnal Patterns of Cave Air CO, and Control Factors in Jiguan Cave, Henan Province, China «+eeeeeereeee ZHANG Ping, YANG Yan, SUN Zhe, et al. ( 60
Fluorescence Spectral Characteristics of Fluorescent Dissolved Organic Matter (FDOM) in the Surface Sediments from Lihu Lake «+++++- CHEN Jun-yi, WANG Shu-hang, JIANG Xia, et al. ( 70

HAN Xiu-xiu, HUANG Xiao-hu, YU Li-yan, et al. ( 78
ZHANG Wet, TANG Xiang-yu, XIAN Qing-song ( 87

Sedimentary Characteristics and Sources of Organic Matter in Sediments of Dianchi Lake
Seasonal Variation of Colloid Particles in the Shallow Well Water of a Small Watershed of Purple Soil -

............................................................................................................................................................ QI Chuang, WANG Guo-xiang, WU Xin-ting, et al. ( 95
Correlation Between LDI-based Land Use Types and Water Quality in Sanshan Island of Taihu Lake National Wetland Park, Suzhou -+ YANG Zhao-hui, SU Qun, CHEN Zhi-hui, et al. ( 104 )
Response Characteristics of Algal Chlorophyll-a to Nitrogen, Phosphorus and Water Temperature in Lake Erhai Based on Quantile Regression —«+v+reresrererresrerenensisnsenneinnscinnneee

......................................................................................................................................................... CHEN Xiao-hua, LI Xiao-ping, QIAN Xiao-yong, ef al.

(113)
Seasonal Succession Characteristics of the Morphologically-hased Functional Groups (MBFG) in Deep-water Reservoir «+«+«ssxssessesseesneereneenneniens YANG Yu,LU Jin-suo,ZHANG Ying ( 121 )
Change and Influencing Factors of Dissolved Carbon and Dissolved Nitrogen in Water of the Three Gorges Reservoir FAN Zhi-wei, HAO Qing-ju, HUANG Zhe, et al. ( 129 )
Characteristics of Nitrogen and Phosphorus Emissions in the Gufu River Small Watershed of the Three Georges Reservoir Area  «+++++++++ HUA Ling-ling, LI Wen-chao, ZHAI Li-mei, et al. ( 138 )
Characteristics of Nitrogen Transport and Its Source Trace in Loess Plateau’s Dam Watershed in Alternating Wet and Dry Seasons; A Case Study of Yangjuangou Watershed +++eseeeeereeeees
.................................................................................................................................................................. JIA Jundie, GAO Yang, CHEN Wei-liang, et al. ( 147 )
Comparison of Nitrogen and Phosphorus Uptake and Water Purification Ability of Five Submerged Macrophytes ««+:«+stssssseeesessenveeens JIN Shu-quan, ZHOU Jin-ho, BAO Wei-hong, et al. ( 156 )
Pollution Level,, Distribution Characteristics and Risk Assessment of 32 PPCPs in Surface Water of Luomahu Lake ««++-xsseveereveeneees ZHANG Qin, ZHANG Sheng-hu, WANG Zhen, et al. ( 162 )
Distribution, Sources and Risk Assessment of the PAHs in the Surface Sediments and Water from the Daye Lake =~ ««+esseeeereeeeseeees ZHANG Jia-quan, HU Tian-peng, XING Xin-li, et al. ( 170 )
Effects of pH and Complexing Agents on Sh( V') Adsorption onto Birnessite and Ferrihydrite Surface ++- WANG Hua-wei, LI Xiao-yue, LI Wei-hua, et al. ( 180 )
Effects of UV Radiation on the Coagulation Process of Kaolin and Involved Mechanisms WANG Wen-dong, WANG Chang-xin, LIU Hui, et al. ( 188 )
Effect of Dissolved Humic Acid on Thyroid Receptor Antagonistic Activity of Zinc in Aquatic Environment -+ Al Yang, KONG Dong-dong, YU Chang, et al. ( 195 )
Optimization and Validation of the Analytical Method to Detect Common Illicit Drugs in Wastewater =~ «+«+seeseesesereeressnessenennensenees ** GAO Ting-ting, DU Peng, XU Ze-qiong, et al. ( 201 )

Enhanced Treatment of Petrochemical Secondary Effluent by Biological Aerated Filter (Fe®*)-Ozonation Progess +++veeeeeeeuevenenens XU Min, WU Chang-yong, ZHOU Yue-i, et al. (229 )

Specificity of Intact Ladderane Lipids in Anaerobic Ammonium Oxidizing Bacteria from Four Reactors +«+sesessessessessersnenmmieniinsnsincnenens WANG Han,FANG Fang, LI Kai,et al. ( 238 )
Characteristics of Perchlorate Reduction and Analysis of Consortium Structure in a Sulfur-Based Reactor at a High Perchlorate Concentration «++++«ssessesserseresemenienssnmininininenn

ZHANG Chao, TAO Hua-qiang, SONG Yuan-yuan, et al. ( 247 )
Fast Start-up of SBAF System Assisted CANON Process and the Microbial Analysis «+:+-eeessereereersesesismenenmmninis LIU Zhu-han, YUE Xiu, YU Guang-ping, e al. ( 253 )
Mechanism for Effects of High Free Ammonia Loadings on Biological Nitrification =~ ««+«sesssesesssssesssssnenmimninsnsnneeis s JI Min, LIU Ling-jie, ZHAI Hong-yan, et al. ( 260 )
Impact of Biodegradable Organic Matter on the Functional Microbe Activities in Partial Nitrification Granules seeeeesss WANG Shu-yong, QIAN Fei-yue, WANG Jian-fang et al. ( 269 )
Process of Enrichment and Culture of PAOs on a Novel Biofilm Process of Dephosphorization ZHENG Ying, PAN Yang, ZHOU Xiao-hua, et al. ( 276 )

Identification of Efficient Strain Applied to Mining Rehabilitation and Its Rock Corrosion Mechanism; Based on Boosted Regression Tree Analysis «+x«+eessereesersesenensenenienennsiiniinsnne
WU Yan-wen, ZHANG Jin-chi, GUO Xiao-ping, et al. ( 283
SHI Guang-yu, CHENG Yuan-yuan, SHI Wei-lin ( 294

)
Effect of Cadmium on Biodegradation of Nonylphenol by Pseudomonas aeruginosa )
Effects of Different Agricultural Practices on Soil Carbon Pool in North China Plain «+«eeeseereeresesssenensnminiiniiinnne SHI Xiao-xia, ZHAO Yi, ZHANG Lin, et al. ( 301 )
Seasonal Variations of Soil Microbial PLFAs and Soil Enzyme Activity Under the Citrus Plantation in Mt. Jinyun, Chongging -+ LI Nan-jie, ZENG Qing-ping, HE Bing-hui, et al. ( 309 )

)
)

Composition and Environmental Adaptation of Microbial Community in Shibahe Copper Tailing in Zhongtiao Mountain in Shanxi =++-«++++++seeeseeeees LIU Jin-xian, LI Cui, JING Ju-hui, et al. ( 318

Spatial Distribution and Source of Perfluorinated Compounds in Urban Soil from Part of Cities in Anhui Province, China «+sessseeseeeeseereeneees

LI Fa-song, NI Hui, HUANG Han-yu, et al.

Effects of Biochar Pyrolyzed at Varying Temperatures on Soil Organic Carbon and Its Components: Influence on the Soil Active Organic Carbon -+

............................................................................................................................................................ ZHAO Shi-xiang, YU Xiao-ling, LI Zhong-hui, et al. (333 )
Effects of Different Water Managements and Soil Eh on Migration and Accumulation of Cd in Rice TIAN Tao, ZENG Min, ZHOU Hang, et al. ( 343 )
Mechanism of Soil Eco-Functional Stability Under Pyrene/Cadmium Simplex and Combined Pollution Stress CHEN Xin-yao, YANG Hui-zi, LI Min, et al. ( 352 )
Fractions Transformation of Heavy Metals in Compound Contaminated Soil Treated with Biochar, Montmorillonite and Mixed Addition -+ GAO Rui-li, TANG Mao, FU Qing-ling, et al. ( 361 )
Screening of the Reduction/Stabilization Reagent for Cr( VI) Contaminated Soil in a Planting Site and Reaction Process Monitoring *++* LI Pei-zhong, LU Xiao-jian, WANG Hai-jian, et al. ( 368 )
Cd( 1) Ton Adsorption and Sealing onto SBA-15 Mesoporous Particles and the Related Potential on Cd( I) Polluted Soil Remediation — +++++++ssssssssssssusussmsmnisiinininiiiins

............................................................................................................................................................... HUANG Hui, NING Xi-cui, GUO Zhan-yu, et al. (
HE Ming-jing, YANG Ting, LI Qi,et al. (
CHEN Zhi-liang, HUANG Ling, ZHOU Cun-yu, et al. ( 389
(
(

Bioaccumulation of Halogenated Flame Retardants in Fish of Dongjiang River

Characteristics and Evaluation of Heavy Metal Pollution in Vegetables in Guangzhou
Variation Characteristics of Vegetables Cadmium Uptake Factors and Its Relations to Environmental Factors «+-eeesereereerseresenenenennes YANG Yang, LI Yan-ling, CHEN Wei-ping, et al.

YU Ya-wei, YANG Yu-han, ZHANG Cheng, et al.
ZHAO Hui, ZHENG You-fei, CAO Jia-chen, et al. ( 412

Effect of Sewage Sludge Compost Products Application on Total Mercury and Methylmercury in Soil and Plants «+-++++++++

Influencing Mechanism and Spatio-temporal Pattern of Stomatal Ozone Flux of Winter Wheat Under Ozone Pollution



(MEFRZFENFE 6 RmBEE

£ & BA
BIES: B RE BN

=
A

AN
=

%OE. (REREEHT)
3 \ uy -
TEVL EAR EUE EZZE HON B OoE LEE
N, o < W N7 2z
FOKE KEE N s w0 RS ARE
RHEA B 2R R ORI Bk E W &
Ay N 3 =
WM W OE W MW A
-
w o a3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
201741 B15H #38% H1 Vol.38 No.1 Jan. 15, 2017
F & hEPFERE Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e B OB School of Environment, Tsinghua University
. . Editor-in -Chief ~ ZHAO Jin-cai
i N N == Ay
= # ft{::ﬁj_ﬂzjjl ;:;; (ﬁf&%ﬂ?ﬂ%ﬁ Edited by The Editorial Board of Environmental Science ( HUANJING
TN 5} H
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
ED Rl 34T dtaiR B R ARG RS R Printed by Beijing Baochang Color Printing Co., Ltd.
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EShE&IT  HE EPRE A S E R RA T Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54) Shudian) ,P. 0. Box 399, Beijing 100044 , China
— ISSN  0250-3301 s
mEHS ERERLE RS 2-821
RERENS: O Tioi805/X = ISSN 0250-3301
B A E fir: 140.00 T ES&EITRS: M 205 01>

BRSNS FET

9H

7702507330172




	页面提取自－环境科学
	页面提取自－环境科学201701电子书
	页面提取自－环境科学201子书


