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Effect of Ozone Dosage on Sludge Settleability and Blologlcal Nutrlent Removal
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Abstract: The effe(t Q_f ozone dosage on %ludge %ettleabl ity A biological nutriefit removal performance in a sequencing bateh redctor
was” lnvestlgated by inoculating the bulking s}udge w1th the SVI ofi 280 mL-g | fedm aswastewater treatment plant in wintér. The
fﬂamﬂntous myceliunt was interrupted, and the SVI was decreased to 125 mL-g ™" after ozone dosage with a low concentration of 0. 085

g-¢ '[(0;/MISS$) for 20\ days, which indicated thel dliﬁppeaxaﬁce of the Qludge bulking. The performance of nitrification and
phosp'horus"rémo{fal efficiency was not affected obviously: --Hﬁi&lf—ever, the sludge settleability deteriorated with a high dosage of ozone,
and the phosphorus removal efficiency was decreased to around 60% . Further study showed that PS/PN had a positive correlation with
SVI with the correlation coefficient of 0.938 1, which can be used to characterize sludge settleability. A low ozone dosage not only
interrupted the filamentous mycelium, but it also affected the content and composition of the EPS, which led to improved settleability.
Key words: bulking sludge; ozone dosage; sludge settleability; biological nitrogen and phosphorus removal; extracellular polymeric

substances

TG VR I K 6 M 15 R R G H WL AE A7 ) f ﬂﬁ FEHRE T AHCHL, B AR B AR 5 e TR
— AUCFBOGIRFLS , KA R R REAY TR AR AR AR A
?ﬁ{GYJ:UL%,F%Hﬂﬁni/l\ii%féﬁfﬁ%'l “i | S

vk SR B 55 AR RE A R BR TS TR
B R A EALE R AR ks ey L1 R E A
R O I T ol -0 A 1 vl e K F SBR R A%, A AU 3 L, HEK EE 0. 33,
Nﬂssonfffmwwr@‘z,.mm&ﬁu%%awm TRAAT 4 J B 6 h BTy 9K S min , $i
RALET T B 5 U8 I K, o BE WA 5 VR UL e g % 1 300 min, BRI FE 120 min, JLHE 50 min, HEK 5
(sludge volume index, SVI); XIIRHEE " pyprss  min KRB IR, SR, KR
R RR AT AR B 2R R K B N 12~23C,
15 U8 R AR5 . (H B S0 T 8 T I 1 BB A HIL

N . N " PN Y fE B HA: 2020-12-07; &iTHHA: 2021-01-04
Tl R TAE  ELN R A BRI B AT P~ memm . b A BaiT A R[] (20005F-415) 5 BRTEA AR
EHFST. FALE A AR5 H (2017KCT-19-01) 5 BEPE& AR 6]

Bl S£ I (2018 HICG-18)
ARBFSTERIE IS U8 SR ] SBR SN S840 EEMA: FUkV (1980 ~ ) 55, Wk IR £ BRI 16 A5 K
S S v = N o , QbR AR E-mail : hybos2000@ 126. com
BB X 75 YR T R BB I 2 Bk e 255 SR 1 52 * WAEVEE , E-mail; wl0178@ 126. com



73 PO, SLEHERXT SBR RGLT5 TR TR fE Kb SRR 0 5 i 3401
1.2 5JeRIEAAE K » -
el B V2T 15 KA BT, A2 Ak 300 | 0.17 gg™! 034 gg! Lo
158, & Fh IS RN A% R I AR 35 8 Mk B 4500 _ 250 f T,
mg- L A R R 15 d 2245 E ?:: M 13000 g
I HIK N TRC ], th el A se e — % ool % 1200 3
VP Bk R BN R ST R AL . #EK COD S 400 so b —o—SvI {1000
0

~450 mg-L™" & A
6 ~8 mg-L~". HA, =
&1 mL-L7".
1.3 K%
RIS 1 K, UTTEPILR 3 min PURF R 4
KA (S HW-XS-3G) # ARk Frgkil
A 60 s, il i i A R AR AR I (LA 05/ MLSS
I, R IR 43504 0.085, 0.17 F10.34 g-g™'. B
FHBUE B A, A RN iE 22217 60 d.
1.4 Ak
B R RRIE 7 E 2 WAE . COD SR G4
B SABER A SRR T4 BT R I R
mﬁHéVﬂEEﬁE Uﬁj‘ﬁy‘ﬁf“/i VSS mﬁﬁ%éﬂf‘%?‘ﬂ
Hik.
/ ﬁﬁﬁﬂhgb/@&%eﬁlﬂ’@%%‘%/*%({.eﬁ gf
polﬁnemc t‘i'bstfij]ces EPS+) U%F:" s
(pol)fsapcharﬂdes ES)*FHE“@H[:E@#@JUW ﬁ

(proteint, PN*) *Wmﬂ‘@ﬁﬂﬁ@{?&{)l I8, FHJEIE 50i
ﬁ«éj‘@xﬁm}g} g 4y

2 %‘5 itig -

2.1 j'%ﬂ&‘%xﬁ SBR RGLT5 UL PERE I i
BRI PRI SVI Ny 280 mL-g ™', A IEAK 15
e , A SCHFFE 7R R BRSO & X% R 48 SVI Al e
WBER SR, S5 AL LI 1.
FE 1 AT, BRAE RN (0.085 g-¢7' )3 d JA,
SVI FFUA T T (%, 2155 20 d BH% % 125 mL-g ™',
HBR TSR, Z )5 A2 LE 110 ~130 mL-g "

40 ~50 mg-L~", BB (TP)
JCEHCHA[ 11 ] B, %

o

(a) $EFIT VEMITEEAS

2.2 j%ﬁﬁ&%m}%mﬁk
2.2.1 SLARIFERES

L

L L L L 0
80 100 120 140 160 180
fief i)/

El1 SVIF MLSS B RS mE TN
Fig. 1 Variation in SVI and MLSS with ozone dosage

MEERRTE0.17 g-g B, #4620 d N
(%560 ~80 d) SVI kL[ % 75 mL-g ™', Z G FE
7680 mL-g ™ i, M RN — LTI 5 0.34 gog ™!
(55120 d J ) B, SVI i P e T m«)@mﬁ% &
FFIRAE 2 SV i K{E M 210 mL-g ‘._ o

HSIE K= iﬁ%«ﬂi%w$%ﬁ%m Ji
i, %ﬁ/ﬁ/ﬁﬂ&?ﬁ@ﬂi“ﬁ éﬂ%‘kiﬁrb 085
0.17 g+g lfn“ BEATUER2 500 ~ 3000fm ,; E |

i/FiJn:kﬁ , 15 B e B 4k ¢§fng’o
mg-L” lzgﬁqmﬁzﬁmwg P e AP
Hs«léﬁﬂ@‘é‘?ﬁ@"ﬂ%ﬁi“ﬁfﬂ (0~

Zi AEE J B4 i T R Luﬁﬁ?zpzﬂﬂé‘fﬂ&{
G I

0 20 40 60

=8 I:mej’/\{i SVI b, r;;ﬁ
REAO L] ’

NSl

Kl 2 WoR T RAAFINHTE TG RIES

I 2 Hn] UL FEA s e g i s [ K 2 (a) ],
R SR L WK ME S Bn5A 20 d 5
[EI2(b) ], 22K B 1 B 22 28 0, M BN P-4 58, A
R SRS IR L, AL 5 VR T IR S K W
PR ZZ AT DR T U T 22 BT R 75 DR BB, £ 224k
gy
2.2.2 BRI EPS (15200

EPS 7E— & F2 B b 52 25 15 Ve i Ui 1 fig

(b) EEMSLE20 A5 IR AT A

B2 ®mMREINTRESHZIE
Fig. 2 Effect of ozone on sludge morphology



3402 EZ8 by Bk = 42 %
ELEE= - EXHY EPS . PS Fll PN #4710 %8 , 45 140
AR RS 0 B B iy . PS HI PN #4700 5, 45 ——
HIULE 3. 120 SR
- i
&L 3 WL EPS BB i) 52 26 R e Tk 5 @100
SVI A5k — 3. 5L A 5% (0. 085 g-g~' 1 0. 17 7 os0f
m
g-g” )i, EPS ., PS FI PN A& & (435I L EPS/VSS | 2 6l
N (-
PS/VSS Fil PN/VSS I, T[] ) ¥ (] 5 AR E 5 4 a0} \
= N
A35EE 125, 75 F150 mg-g ' ZE A2 88 . 48 FiT 40 ol §
; 2 [ - — } N =
mg'gil- = #ﬂﬂ}%%%%*ﬁiﬁ 0.34 g8 IEH": 0 NN ,§:§:E: NE AN NS NS N NS
F R 9T 127 . 74 F153 mg-g ™. 2004060 %0 H#l;](:d 120140160180
3‘%3‘32%\ s ﬁ%u ){%‘ EPS, PS/PN Ej SVI ZI‘ETJ E‘Jﬁjﬁ‘iiﬂ: Fig. 3 Variation of the EPS and its components
//f?ﬁ gl , Zﬁ% ﬂ[][z] 4 FJ]"E—\‘ after ozone dosage
130 1.60
s | (a) SVISEPS 2 M4k 1ss | () SVISPS/PN2 IfGHI% bk
120 | . " 150 | .
1s t 145 1
" 1o ) z 40T
] L
B -
:_E 105 + . 2 133
= = y=0.189 8 + 81,489 1.30 - = 141.01x - 83.289
100 1 R?=0.743 2 125 | R2=0938 1
95 1 120 |
90 ». - 1.15 F
85 : : ' 1.10 : : :
60 120 180 240 300 60 120 180 240 300
SVI/mL-g™! _ SVI/mL-g™!
[ B4/ SVL5EPS % PS/PN 2 @7 9&‘!{ a2 ' 4

Fig{ 4 Cgrrelal:ibn between SVI, EPS, and PS/PN:2

1 g (a1 EPS it SVI R R AL BRI 20 d 4, HUKEK BERA 1 T, 2

KK R R H0.743 2, B EPS £k i35 YR i
AR 2E. B EPS L5 T 145 4 SR b , G A et 4
IS BOE M e AR SR R, EPS N Y
SRR S A KK BRI T s
IR Z [R5 22, DTS N5 YR T R 1R X JE

A 4 (b) AT, PS/PN {H5 SVI {05 1EAH ¢
KF KRB 150.938 1, 0 F T R AE V5 TR AY T
FEPERE. BT PN 2 DhsiK el 3,1 PS 2 LIEK
BEPA g A2 B) R, PS/PN EBRA , 33 7K i P
Z 5 R VTR ERE AR 22, LA 45, M E KT
1.4 B, SVIRRTF 180 mL-g ™.

ZE b BRIT B B 22 AR A1, A W EPS (W
B M O B AR B AT L EPS B i ) PS/
PN {H 1 B AR 2 05 U6 U0 R Mk e ok 3 1 SR 5 e 4
TR )5, EPS J PS5 LAY T S 8075 U8 U
e AL,
2.3 REHEX SBR RGN AR RERI S0

ANF SLE X SBR R SE COD | 2 A S 25
M BE Y 2 e DL 5.

F LS Wl AR 45T, Hiok COD MR EE
YIHEFETE 20 ~50 mg- L' Z 8], LBRHRYE T 90% .

J& FRELE 3 mg L7 DAR  RBRRAE 95% U L. iR
=859 D1 R T NI L ES AR NN

B2 R AR R T, BB R R R R T R
5.0, 085 g-g BT, K SBELE 0.5 mg- L' LAF,
EBRERT 92% ;0. 17 g-g "I, BRI R 75% ~
92% ; HF—HTHZ 0.34 g-o ' B, RBER KR EZ
60% .

SRS E T 22K 08 Ik R I bR s |, it
— 5 R B A A TR, % B8 B B A i IR
SS AT I H L A%, S 0TS UE e AN T AT (I
B I K R BER B T, BRBERCR IR T R,
MARGEZ AT (LA 0.03 kg (kg-d) ' HIAR R
XS AL BER A, P L, B AR SR AR /D A A TR 1Y)
IV 19 A 52 i 1) Ak 2SR

PN YR IR 4k A A8 A R0 . B A R0 B T T B
Jie 302 R X T B T ) — A e 2 71
T EE A Pyt SR UE T B AT H 2 AR B R A
FG Y . BRSNS L ) R AR O
FEWIRERE T %k AN R 2 AR5 A8
15 EK AR B R A i 5 R 3Rt T —
FermT e R0 5 k.



7 39

HUK A . AT SBR R GET5 R TR R KB R BRI 52 )

3403

3

w&ar%wmﬁmw%HWMﬂ%
AR 2 B AN, L §5 Tk e
%&%ﬁ%W%ﬁi%TW i/ #

51, il ot AR EPS
ULW Mg £
ﬁ@%i%P&ﬂhﬂﬁﬂ%T R

[4]

(5]

[6]

[7]

5

7

E 0k
10 -

0,085 g-g”

e ks | %
—e— thkcopwks | E
—a— itk itk ] 40
—o— M ERR
—o— COD L=
—o— EEERE J 20

034 gg

Es5s RE#E

100
I /d

120 140

=% SBR R4 R MR

Fig. 5 Effect of ozone dosage on SBR pollutants removal performance A

&it

(1) R EE B0 S 4 mT A 5 HTIﬂW?ﬁFT‘/E(E
rj%%f”j%

7
(ﬂﬁméﬁ%hﬂ%@%wﬁ%m@ﬁ%
&@ﬁLﬁ%m%Eﬁm
, fHvk g ﬁﬂﬁ%ﬁ? EPS £ kDL Bk

[9]

[10]

i

F;m N S, Wang R F, Qi R
filamentous sludge bulking:

, et al. Control strategy for
bench-scale test and full-scale
application[ J]. Chemosphere, 2018, 210 709-716.

Fan N S, Qi R, Huang B C,
Candidatus Microthrix parvicella growth and specific filamentous

2020, 244, doi:

et al. Factors influencing

bulking control; a review[ J]. Chemosphere,
10. 1016/j. chemosphere. 2019. 125371.

Liu RY, Qi R, Wang J, et al. Phage-host associations in a full-
Applied
Microbiology and Biotechnology, 2017, 101(16) : 6495-6504.
FiatKowska E, Pajdak-Stos A, Fyda J,
(Rotifera, Monogononta) as the best biological tool candidate

scale activated sludge plant during sludge bulking[ J].

et al. Lecane tenuiseta
selected for preventing activated sludge bulking in a cold season
[J]. Desalination and Water Treatment, 2016, 57(59) ; 28592-
28599.

WREIXL, FAf, FW. SRS RS PTG AR S P i
7 TN J. hESKHEK, 2020, 36(9) : 7-11.

Chen L F, Wang Y, Wang R Q. Effect of high concentration
disinfectant on microorganisms in activated sludge system[]].
China Water & Wastewater, 2020, 36(9) ; 7-11.

R, 2, BhA, 5. RS ER BN T IS K A
MELBEIGRIEIIT]. HE KK, 2018, 34(7) : 21-25.
Zhao Q D, Peng D C, Yao Q, et al.
caused by Microthrix parvicella using sodium hypochlorite [ J].
China Water & Wastewater, 2018, 34(7) ; 21-25.

Levén L, Wijnbladh E, Tuvesson M, et al. Control of Microthrix

Control of sludge bulking

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

=

parvicella aiid sludge bulking by ozone in a full- scaﬁ%ﬁ TP[ J]
Water Sci sience. & Technology, 2016, 73(4) : 866- 872 -

Lyko S, Tel(,hgrdber B IKmﬂ A. Bulking con,tlr()l by Tow-dose
uzonauon 'off feturned actléfdted sludge in a full- soeﬂe wastewater
lreatmem plant [ ] ‘Water Science & Technology, ‘20“12,.-"' 65
(9): f654-168. 4§ ) | -
Nl]sson Fl ‘Hagiman M, le;_l‘pﬁarek AT, et al Appllcallqn of .«
ozone  in/ full Scale tt)‘ reduce filamentous butking.-sladge at_:..-
Oresundsve et WWTP,{ J].

2014, 36( D : 238- 243 1

Ozone: Science & anmeenng,

XA, 2R A 1&{&1‘&)}11%%@’%%%@5?%%%
PR 1]. FEZAHEK, 2015, 31(15) : 35-39.

LuZ C, Li F, Li Q. Effect of ozone on filamentous bulking
under low temperature[ J]. China Water & Wastewater, 2015,
31(15): 35-39.

Scherson Y D, Wells G F, Woo S G,
with energy recovery through N,O decomposition[ J]. Energy &
Environmental Science, 2013, 6(1) : 241-248.

FE IR R SR, KRB K M 43 BT i [ M.

M) . dbat: B EFREREA T, 2002, 258-284.

LiuJ D, Ju X, Gao B,
MBR under different power supply conditions [ J .
2019, 152, doi: 10. 1016/]. bej. 2019.

et al. Nitrogen removal

et al. Effect of electrocoagulation on
Biochemical
Engineering Journal ,
107371.

Bohler M, Siegrist H. Partial ozonation of activated sludge to
reduce excess sludge, improve denitrification and control
scumming and bulking[ J]. Water Science & Technology, 2004 ,
49(10) ; 41-49.

TG, TG, 2R, 5. 5 R AR E T2 hiid:
RINEBRLI]. SHBERlE, 2018, 39(4) : 1739-1747.

Wang L, Ben W W, Li Y G, et al. Removal of antibiotics during
in-situ sludge ozone-reduction process [ J ].

Science, 2018, 39(4); 1739-1747.
Saktaywin W, Tsuno H, Nagare H,

Environmental
et al. Advanced sewage
treatment process with excess sludge reduction and phosphorus
recovery| J|. Water Research, 2005, 39(5) : 902-910.
WL, ®RA. RRAEYAMYBTERS R
[M]. dbst: fes: Tl g, 2003, 148.

Xie B, Dai X C, Xu Y T. Cause and pre-alarm control of

bulking and foaming by Microthrix parvicella—A case study in

Xt 5K

triple oxidation ditch at a wastewater treatment plant[ J |. Journal



3404

w5

Es 2 &

[20]

[21]

of Hazardous Materials, 2007, 143(1-2) . 184-191.

NI, BRI, % SRR BB T O A
Py R R S P TS RSN RS R [T]. BRIERE,
2018, 39(1): 256-262.

Sun H W, Chen C Z, Wu C F, et al. Influence of operating
modes for the alternating anoxic/oxic process on biological
nitrogen removal and extracellular polymeric substances of
activated sludge [ J ]. Environmental Science, 2018, 39 (1)
256-262.

He Q L, Zhang J, Gao S X, et al. A comprehensive comparison
between non-bulking and bulking aerobic granular sludge in
microbial communities| J]. Bioresource Technology, 2019, 294,
doi: 10.1016/]. biortech. 2019. 122151.

R, EEDT, HORER, & FIRMEREF AL A IR
FRRLTE e I8 BB S5 e AR [ T]. PR, 2019, 40
(3): 1396-1404.

Xie L L, Wang J F, Qian F Y, et al. Start-up performance and
sludge characteristics of single-stage autotrophic nitrogen removal

sludge at low ammonia

nitrogen

System  with  granular

[22]

[23]

[24]

[25]

concentration at room temperature [ J ]. Environmental Science,
2019, 40(3) : 1396-1404.
Li W M, Liao X W, Guo J S, et al.

filamentous sludge bulking: The potential role of extracellular

New insights into

polymeric substances in sludge bulking in the activated sludge
process [ J ]. Chemosphere, 2020, 248, doi: 10. 1016/j.

chemosphere. 2020. 126012.

Sheng G P, Yu H Q, Li X Y. Extracellular polymeric substances
(EPS) of microbial aggregates in biological wastewater treatment
systems; a review[ J]. Biotechnology Advances, 2010, 28(6) ;

882-894.

BN, gk, BoKAEWAARNET 5EMIM]. (B2
). dbst: shEZ T A, 2009. 100.

XUk, B, kel Ha R T 2Rk H R Y
AR D). BRBERIAE, 2009, 30(9) ; 2538-2542.

Liu J, Chen C, Zhang X J. Disinfection by-products reduction of
combined disinfection by chlorine and monochloramines in
distribution system[J]. Environmental Science, 2009, 30(9) .
2538-2542. -~

— #

"- ‘
fa ¥\
Pl
'y *
‘w'lll ; w
:. _‘,;-";.-"
| " e



HUANJING KEXUE Vol.42  No.7

Environmental Science (monthly) Jul. 15, 2021

CONTENTS

Transmission of Coronavirus via Aerosols and Influence of Environmental Conditions on Its Transmission —«+«+seessesesessesiseneninninnninns LI Xue, JIANG Jing-kun, WANG Dong-bin, et al. (3091

)

Impacts of Meteorology and Emission Variations on PM, 5 Concentration Throughout the Country During the 2020 Epidemic Period * LU Shi-ze, SHI Xu-rong, XUE Wen-bo, et al. (3099)
)

)

Factors and Their Interaction Effects on the Distribution of PM, 5 in the Yangtze River Delta Based on Grids ~«+evsereereeeerereseeeneenenss HUANG Xiao-gang, ZHAO Jing-bo, XIN Wei-dong ( 3107
Application of ARIMA Model for Mid- and Long-term Forecasting of Ozone Concentration ««+:++«+x+sssesssesessssussnsinsinsisneisinsnnens LI Ying-ruo, HAN Ting-ting, WANG Jun-xia, et al. (3118
Pollution Characteristics and Sources of Wintertime Atmospheric Brown Carbon at a Background Site of the Yangtze River Delta Region in China +:«+seseereeeseserensimmenenennincneennes
..................................................................................................................................................................... ZH:\O Yu, “U Can, \XAANG Yi-qiaﬂ, el al' (3127)
Spatio-temporal Variation Characteristics Monitored by Remotely Sensed Technique of PM, 5 Concentration and Its Influencing Factor Analysis in Sichuan Basin, China «+:eeseeeeeeeseresseee
............................................................................................................................................................ LI Meng-zhen, ZHANG Ting-bin, YI Gui-hua, et al. (3136)
Construction of Continuous Dynamic Model for River Networks and Its Application in Simulation of Spatiotemporal Migration of Typical Biocides =~ ««+seseeseereereseserenmsnmieneniiiincnen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XING Cheng, ZHANG Qian-gian, CAI Ya-ya, et al. (3147)

Response of Riverine Nitrogen Exports to Land Use Pattern and Hydrological Regime in the Jiulong River Watershed HUANG Ya-ling, HUANG Jin-liang (3156 )

ing, HOU Lei, LIANG Qi-bin, et al. (3166)

Correlation Between Microplastics Pollution and Eutrophication in the Near Shore Waters of Dianchi Lake

Analysis of Water Quality and Exchange Flux of Interstitial Water-Overlying Water in Sediments of Baiyangdian Entrance Area in Summer ** -
...................................................................................................................................................... ZH[\NG Tian_nay ZHOU Shl'lely CHE[\ Zhao_y“,lg‘ el al' (3176)

Distribution Characteristics and Pollution Evaluation of Nitrogen and Organic Matter in Overlying Water and Sediment of Guyun River and Jinshan Lake in Zhenjiang City -««veeeeeeesreeeeees

+* YUAN Lu-bin, XING Shu-yu, LIU Xin, et al. (3186)

LIU Yong-jiu, HUANG Su-zhen, ZHANG Lu, et al. (3198)

Pollution Distribution and Ecological Risk Assessment of Heavy Metals in River Sediments from the Ancient Town of Suzhou «++++++++-+++ BAI Dong-rui, ZHANG Tao, BAO Jun-song, et al. (3206)
Spatio-temporal Distribution Characteristic and Risk Assessment of Heavy Metals in Soils Around Centralized Drinking Water Sources in Wuhan — ««+xessereereeresemenenenncnensininennnnens
............................................................................................................................................................... ZHU Jing, HOU Yao-zong, ZOU Shu-cheng, et al. (3215)
Hydro-chemical Characteristics and Ton Origin Analysis of Surface Groundwater at the Shengjin Lake and Yangtze River Interface ~ «++++++++ CUI Yu-huan, WANG Jie, LIU You-cun, et al. (3223)
Identifying the Sources of Groudwater NO;™ -N in Agricultural Region of Qingdag ««+«+ssseeeeseeresmssnssininiiinin KOU Xin-yue, DING Jun-jun, LI Yu-zhong, et al. (3232)
Analysis of Phytoplankton Community Stability and Influencing Factors in a Tributary of the Three Gorges Reservoir +-«+:essesreeesesesenneees HE Shu-han, OUYANG Tian, ZHAO Lu, et al. (3242)
Distribution Characteristics and Influencing Factors of Phytoplankton Community in Harbin Urhan River Network During Wet Season ++«+:«+sesseseeseees LU Feng, LI Lei, QI Qing-song, et al. (3253)
Response of Microbial Community to Natural Organic Matter Input in Lake Sediments ««+s+sxesveresersensssmsnsniniiniiininsienens JU Qi, ZHANG Qi, CAO Chi-cheng, et al. (3263)
Effects of Water Supply Quality and Social Activity on the Microhial Community in Baiyangdian Wetland ZHAO Zhi-rui, WU Hui-qing, BI Yu-fang, et al. (3272)
Characteristics of Dissolved Organic Matter in Overlying Water During Algal Bloom Decay LI Xiang, LI Zhi-chun, WANG Xuan, et al. (3281)
Water Pollution Characteristics and Source Apportionment in Rapid Urbanization Region of the Lower Yangtze River; Considering the Qinhuai River Catchment «++eesesesereereeresienienenennes
MA Xiao-xue, GONG Chang, GUO Jia-xun, et al. (3291)
Contamination Characteristics of Surface Runoff in Densely Populated Areas in Downstream Yangtze River, China «:e-eeeeeeeeeeee GUO Wen-jing, ZHANG Zhi-yong, WEN Xue-zheng, et al. (3304)
Characteristics of Pollutant Dynamics Under Rainfall-Runoff Events in the Chaohe River Watershed «++«+esssseereenesiesemenenninienennnnnenns BAO Xin, JIANG Yan, HU Yu-cong (3316)
Influence of Tmpervious Surface Roughness on Accumulation and Erosion of Urhan Non-Point Source Particles SHAN Xi-huan, XIE Wen-xia, LIAO Yun-jie, et al. (3328)
Probabilistic Risk Assessment of Arsenic Exposure Through Drinking Water Intake in Chinese Residents QIN Ning, LIU Yun-wei, HOU Rong, et al. (3338)
Removal Behavior of Protein-like Dissolved Organic Matter During Different Water Treatment Processes in Full-Scale Drinking Water Treatment Plants ««+«+«+seseesserseeesemenenssninienennes
............................................................................................................................................................ LI Meng-ya, SONG Yu-ying, ZHANG Xiao-lan, et al. (3348)
Distribution of Heavy Metals and Their Corresponding Nanoparticles in Different Treatment Unit Processes in the Sewage Treatment Plant +++++-+-+- WANG Du-jia, HE Shuai, ZHOU Xiao-xia (3358 )
Metagenomic Analysis of Resistance Genes in Membrane Cleaning Sludge «+++w+eseessesresersssssmsisininiisisn e DU Cai-li, LI Zhong-hong, LI Xiao-guang, et al. (3366)
Distribution and Removal of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes in Petrochemical Wastewater Treatment Plants ++«+e+ssesereseessersenenenieneninininensininsne

TANG Zhen-ping, XIAO Sha-sha, DUAN Yi, et al. (3375
+ LU Kai, SHAO Xian-ming, WANG Kang-zhou, et al. (3385
TANG Yi, MA Yong-wen, WAN Jin-quan, et al. (3392

Treatment of Medium Ammonium Wastewater by Single-stage Partial Nitritation-ANAMMOX SMBBR -

Two-Stage Denitrification Process Performance with Solid Slow-Release Carbon Source

Effect of Ozone Dosage on Sludge Settleability and Biological Nutrient Removal in SBR System —«+eeseeeerseesesesinsennesininenes LU Yong-tao, ZHU Chuan-shou, ZHANG Xu-yang, et al.
First Extended Anaerobic Phase Enhanced Nitrogen and Phosphorus Removal by Aerobic Granular Sludge Under Intermittent Gradient Aeration
............................................................................................................................................................... ZHANG Yu-jun, LI Dong, WANG Xin-xin, et al. (3405)
Effect of Rate of Salinity Increase on the Performance and Microbial Community Structure of Sequencing Batch Reactors — «+eeseeseseeneeenens GU Bai-ming, JIN Chun-ji, WEN Chun, et al.
Effects of Cold Acclimation on the Activity of Autotrophic Nitrogen Removal in Granular Sludge and Iis Bacterial Population Structure
............................................................................................................................................................ QIAN Fei-yue, LIU Yu-xin, WANG Jian-fang, et al. (3422)
Stahilization of Heavy Metals in Municipal Sludge Using a Slag-Based Modifying Agent «+«+«+sesseseeesssssersnmesneneneienicnnens ZHANG Fa-wen, DONG Ming-kun, CHEN Chen-hui, et al. (3430)
Role of Land Use Changes on Ammonia Emissions from Agricultural Ecosystems in the Yangtze River Delta Region from 2000 to 2018 +xereeeeereseeesssnmnssnnisiiisnsnne
............................................................................................................................................................ WANG Wen-jin, WANG Qing, ZHU An-sheng, et al. (3442)
Effects of Wheat Straw Hydrochar and Its Modified Product on Rice Yield and Ammonia Volatilization from Paddy Fields HAN Chen, HOU Peng-fu, XUE Li-hong, et al. (3451)
Effects of Water and Fertilization Management on CH, and N,O Emissions in Double-rice Paddy Fields in Tropical Regions ++ LI Jin-giu, SHAO Xiao-hui, GOU Guang-lin, et al. (3458)
Community Characteristics of Methanogens and Methanogenic Pathways in Salt-tolerant Rice Soil =~ «e+eroreererersenssmemmsnsnsnsinsnsnenien YANG Yu-hong, HE Hui, MI Tie-zhu, et al. (3472)
Effect of Ferric-carbon Micro-electrolysis on Greenhouse Gas Emissions from Constructed Wetlands +«++esveeveseeeeesennenssnenennnn ZHAO Zhong-jing, HAO Qing-ju, TU Ting-ting, et al. (3482)
Sereening and Evaluation of Methods for Determining Available Lead (Pb) and Cadmium (Cd) in Farmland Soil = ++essereessesresssnenessisninsinnns CHEN Ying, LIU Han-yi, LIU Na, et al. (3494)
Spatial Distribution Trends and Influencing Factors of Typical Heavy Metals in Subtropical Alpine Forest Soils: A Case Study from Ailao Mountain in Yunnan Provine «+:eeseeeeeeseseseseeeeee
- +++ LIU Xu, WANG Xun, WANG Ding-yong ( 3507 )
Environmental Background Values of Heavy Metals and Physicochemical Properties in Different Soils in Shenzhen *+ LIN Ting, ZHAO Shu-hua, XI Xiu-ping, et al. (3518)
Screening of Amendments for Simultaneous Cd and As Immobilization in Soil +«++eeseeseeeserereresemeneni ZHOU Si-jiang, LIU Zhen-yan, XIONG Shuang-lian, et al. (3527)
Simultaneous Immobilization of Arsenic, Lead, and Cadmium in Paddy Soils Using Two Iron-hased Materials ««+:«+sesseseerseeseeseenneenee +* YUAN Feng, TANG Xian-jin, WU Ji-zi, et al. (3535)
Pollution Characteristics of Organophosphate Esters in Frozen Soil on the Eastern Edge of Qinghai-Tibet Plateau LIU Li-ya, YIN Hong-ling, JIAN Lin-jie, et al. (3549)
Analysis of Spatial Distribution and Influencing Factors of Nitrogen and Phosphorus Fertilizer Application Intensity in Chengdu Plain «+++++ LIU Qi-xin, WANG Chang-quan, LI Bing, et al. (3555)
Different Responses of Soil Dissolved Organic Matter to Different Types of Compost ~ =«+xreeresrerersssssressensnnsnssnseinsisne s XI Bei-dou, WANG Yan, TAN Wen-bing, et al. (3565)



	1.pdf
	封面
	中文目录


