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Abstract; Six groups of 10 antibiotics in the watet plants and water supply network’in 'Flanjln were éampled and analyzed by.using selid
phase extraction and high performance liquid chromatography-mass spectrometry. |The concentrations of 10 antibiotics were detedted in
the water| treatment process units, and the distribution , migration, jand health risk asséssment in the water supply networks were
studlgd The results of antibistic determinationsin the water p],a.nts showed that the antibiotic concentrations were 0. 96-126. 43 ng-L.™",
and the removal ejflﬁ(‘len(y was —46.47% -45:10% in plant A“tising traditional treatment processes. The coagulation treatment process
was effective for the ‘antibiotic removal in plant A. In plant B with an advanced treatment process, roxithromycin was not detected, and
the congentration of other antibiotics was ND-72.27 ng-L~". The removal efficiency of the antibiotics was 40. 25% -70. 33% in plant
B, which was remarkably higher than that in plant A. The results indicated the process of UV combined with chlorine disinfection
played a major role in removing antibiotics in plant B. In addition, the antibiotic distribution in the water pipes indicated that the
detection rate of roxithromycin was 75.0% and that for other antibiotics was 100. 0% . The concentration of 10 antibiotics was ND-
348.99 ng-L.™" and decreased gradually with the increase of the transmission distance, which followed the first order reaction kinetics
model. Based on the Monte Carlo method, the carcinogenic and non-carcinogenic health risks of antibiotics in drinking water were
assessed. The results displayed that both were at an acceptable level of risk.

Key words : antibiotics ; drinking water; distribution and migration; removal efficiencies; health risk assessment
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x2 ENRHERREKENRBREH(n=12)

Table 2 Concentration and attenuation coefficient of antibiotics in the pipe network

bk % /‘;’Z‘L{? Z,"L{? /n?{f,l /nj{f,l T e p
TC 119. 02 21.97 71. 12 68. 60 100. 0 2.3x1072 0.901 0. 004
DXC 249. 64 64. 42 168. 62 171. 68 100. 0 1.9 %102 0. 879 0. 006
OFC 138. 54 58.46 97. 56 98. 02 100.0 1.4 x1072 0. 807 0.015
ERC 219. 04 67.97 132.76 130. 56 100. 0 1.6 x10 2 0. 891 0. 005
TMP 174. 09 45.81 100. 90 90.75 100. 0 1.6 x10 2 0. 867 0. 007
PEN 91.93 45.85 69. 94 71. 61 100. 0 1.4 %102 0.942 0.001
ROX 18.78 NDV 4.52 2.43 75.0 NA? NA NA
LIN 63.51 11.92 34.46 35.27 100. 0 2.8 x1072 0. 849 0. 009
SMR 348.99 144. 31 234. 36 234.28 100. 0 1.4 %102 0. 850 0. 009
STX 264. 14 74. 62 162. 84 160. 05 100. 0 1.1x102 0.948 0.001

1) KA (not detected) 5 2) FE AT A (not available)

FE AR RIPUAE 22 0 B 8 080 3R 88, TS BEAE Sl Tl
DREE i R BABIR A f R B sk 2 B
NPV R ARG KA W R SR e A B — SR
B R B EPE R P <0. 05, R E R Y
JEFEIR 0. 824 ~0. 944, A ZAEAE W v 110 302 ik e 34
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Table 3 Values of indexes related to antibiotics

ik 2 BB B 7 A LD, S NG ST Y
/emeh ! /mg-kg ™! /mg- (kg-d) 7! /kg+d-mg~!

TC 5. 82E-07 678 0.027 12 3.05E-02
DXC 4. 84E-06 1870 0.074 8 1. 30E-02
OFC 9.35E-06 3590 0.1436 7.51E-03
ERC 1. 03E-04 5000 0.2 5.69E-03
T™P 8. 17E-04 5300 0.212 5.42E-03
PEN 7. 47E-08 2 000 0.08 1. 23E-02
ROX 4. 58E-07 665 0.026 6 3. 10E-02
LIN 5. 10E-05 4000 0.16 6. 86E-03
SMR 2.40E-04 25 000 1 1. 47E-03
STX 2.32E-03 2300 0.092 1. 09E-02

1) B A U T 9 [ 161 52 24 i B



106 AN 5%

B 39 %

5 il i oK i A A B 5 | B A B0 AR B0
UL DU BRER | 5 g % 28 A i P e By
16 BB MRS K e, b T 10 T R g, S
TRAEL ( HEREER) IURH 22 — A Bl 2, R AE R EL
SR IIAL T 10 P B g, B A: Fmad B k% fih
IRAR ARSI P DL 4, JH P i 19 PP el i o B R4
iR AR T | A F) XU, K P B . A B XRS5
FW] KRR b Z2 Rl A= 35 | (4 20 KU A 20
IR P47 Ja ] 4 52 XU TR K i A i B8ORURRE S 1y T 12

JURAR i, R P 2 AR A AR s ) XU A A T P e
AT | R e fikade 428 DU S AF S LA Ak 4 i
TN PUAE B2 T Ak T B AR B0 AU 1077 ~
10 BRI, Bom AR T 1077 ~ 10 SR
P PTG, JE T T8 K. X K 10
e 2 00 A 00 XU A Al B0 AU A T B L5
REIRFEARE S B0 KBS (BPES. 64 x 1077, Lk
5.45 x1077) FLEAE SR XU (1 5. 78 x 107 2ot
5.59 x 10 ") #AbF 1T 12252 KUK K F-.

15X 10°° 1.5 10°
Lo toxw® oo
5.0x107 b 2k SE 501070 ¢y dE S
sx10- (2) B ARG K o B 30%10° | (b) AEECHE LB K P
= -y =
W 2.0%107 B 2.5%107 t
a7 &
= 3 = 20x10™ |
= 15X10 £
i H orsxiot f
1.0x107 | ™ »
10X 107
5X1078 é_h é—h 5%107° é—h
. @I dherhdeh . @1 eheh b vk
O YU v Y & zZ %X z ¥ X U U YU & Z o x zZ 2 X
" EEEEEEEE "FEEEEELEEED
E5 Ak &SRR E ARk BUE R k A0 IE B8 KUk kB rf’f
Fig. 5 Carcinogenic and ngfi-earcinogénic health risks of antibiotics from' drinking water for. different groups < F
i ; ; 7 =
| e s : 4 i i -]
4 AAABEEREMRR RONEAE L Y P,
- F A e ¥ i F i A "
s B Table 4. /Health wisk c_!a?t'il;ed by skin contact for different gl'f(-)ups & L
, = TR VA 7 IR T 2
bk % R ¢ ORE LT AR il TR A “
_ B = ke sl ) e w0 B HfE b
JTC “1.35E ~10=% 1.60E -10 2.57E~ 10,/ “3‘. 36K -110 L11E -13/ 1#28E - 13 2. 15E -13 2.91E -13
DXC /9.59E -10 1=03E -09 :I.SSME'“—O9 p 2. 39_E-".—“Q91 9.31E-13 9.87E -13 “I.8IE - 12 2.26E -12
OFC 57_58E"'£ 10 5.97E - 10 1. 08E - 09 4 1_32_ =09 6.00E - 13 6.32E -13 1.17E -12 1.49E - 12
ERC "~ [6.03E-090 6.49E-09  1.16E-08  1.43E-08  6.83E-12  7.31E-12  1.33E-11 1L71E - 11
TMP [ 3.42E -08 3.97E -08 6. 54E - 08 8.67E -08 3.91E-11 4.55E - 11 7.62E -11 1.03E-10
PEN 5.74E - 12 5.98E -12 1. 10E - 11 1.33E-11 5.63E-15 5.81E-15 1. 10E - 14 1.35E-14
ROX 6.82E - 12 1.41E-11 1.31E-11 3.02E -11 5.62E -15 1.18E - 14 1.09E - 14 2.41E - 14
LIN 9.69E - 10 1.24E -09 1. 86E -09 2.57E -09 1. 06E - 12 1.31E-12 2.06E -12 2.89E - 12
SMR 4.94E -09 5.22E-09 9.53E -09 1. 16E -08 7.23E-12 7.59E - 12 1.41E -11 1.75E-11
STX 3.61E -07 4.22E -07 6.97E -07 9.47E -07 3.60E - 10 4.23E-10 7.01E -10 9.39E -10
3 A PRACR BT A JK) BB RLAL BE T 25, SR 0 Y
ZalE

(1) X REET A KT A B /KT 10 # H
FRBi AR BRI AT, PK ) BB A RAE A AL BT
ZHITR RIU T RRI A ARRHE. A KT 5Bk
HIM R ERRRE N —46.47% ~45.10% , Hrpi £ 5
YERIBRIREE T2, B K BB B F N 40.25%
~70.33% ,5EHh + EIH N BT A L BRACR
BlF WA + IREEDUE T AW, kg T 2478
AL B AKX A R K RSCR AL 45
F] B KT Y TR K b BT X A R 2R Y

KA P R A, HLR I FLA 4. 00 ~78. 31
ng-L7".

(2) 257K W BT Az 28 40 A 19 23 BT 245 R 3R
B2 215 R AR R 75. 0% 41, Hidy 9 Rk &
10 100. 0% i . HFp LA R IR ETEEY nd ~
348.99 ng L™, Hp e R i AR A E D
36. 89% . /KA AT AR 2RV B B o % BB )
KB WEAR. Do A4 W o 9l R ECh AT 5
R <R REEPIER <R hER < HHEE <
e ER.



14

HOBTIAE . KREHUK R Gyt A R o A feky

kA5 f R KU P 107

RN R B IR fh T o i A ) £t B XL 32

(3) HRIE R U5 HE S BT 4 10 F L2 263 it
FTVEA, 1

IR PUERER | 5 )R 2 MR FY s 51 g X
B K i TP R Wi B R ik A2
PR e P e o 5 | R ) XU AP g (HAS 2R 04

ES

(I 30 RIS 1T 50088 XS, 32 b Tl 2252 XU

AR e PRk i A4 BT A XS B 0 g T B k4
fih. A TN ) S R0 DR S 5 AR B XU R T T
A2 XK.

(4) AT IR T K R G2 b SR 3R A0

JFEAKF B o AT, LEB A 7 A KA B T
BATEXUAE BB BRACR , W BT AR 3 AT REAA A X
B TRHr, Aok 2 4 O B A K SR otk 4y

T BRI ARG AR SO [R] A o

BT RS

LR B oT FE AL %

SE 3k
[1] Zhang Q Q, Ying G G, Pan C G, et al. Comprehensive

(2]

(3 ]‘,

[6]

[7]

[9]

evaluation of antibiotics emission and fate in the river_basins of

china: source analysis, multimedia modeling, and linkage to
bacterial resistance [ J]. Environmental Science & Tecﬁnology,

2015, 49(11): 6772-6782.

A, P, FOAL, . SR S0 Y X e
PEIYE: Il T R T].
" 1817-18234 y

r

L ‘._-l'
Gan X M3y Yan Q ‘Gao X, et al. Occufrencea and {g of. typlcal

| antibioticglin a Wastewater treatment plant in Southwebt Chma

ST Evironmental Science, 2014, 35(5) 4 1817 1828
Watis|C D,/ Crdythorne M, Fielding M, et al. The 3d huropean

;symposmfn on organig "micropollutants [ Al 1n; A};lgeletl]. -6, e
/' Bjgoiseth A (Eds.).

Water. Dordrecht; Reidel Publishing Co. , 1983. 19-21.
Homem V, Santos L. Degradation and removal methods of
antibiotics from aqueous matrices-a review [ J ]. Journal of

92(10) ; 2304-2347.
Padhye L. P, Yao H, Kung’u F T, et al. Year-long evaluation on

Environmental Management, 2011,
the occurrence and fate of pharmaceuticals, personal care
and endocrine disrupting chemicals in an urban

Water Research, 2014, 51

products ,
drinking water treatment plant[ J].
266-276.

Pruden A, Pei R T, Storteboom H, et al. Antibiotic resistance
genes as emerging contaminants; studies in Northern Colorado
[J]. Environmental Science & Technology, 2006, 40 (23) .
7445-7450.

Sapkota A, Sapkota A R, Kucharski M, et al. Aquaculture
current knowledge

2008, 34

practices and potential human health risks:
and future priorities[ J]. Environment International ,
(8): 1215-1226.

Luo Y, Mao D Q, Rysz M, et al. Trends in antibiotic resistance
genes occurrence in the Haihe river, China[]].
Science & Technology, 2010, 44(19) . 7220-7225.

Li N, Zhang X B, Wu W, et al. Occurrence, seasonal variation

Environment

and risk assessment of antibiotics in the reservoirs in North China

%t%ﬂi%.; 20.1'4”, 355 e

Analysis of Organlc Mlcropollutauts- 16’

[10]

[11]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

[J]. Chemosphere, 2014, 111, 327-335.
BUiidE, PRakax, SREME, % KESL RS XK TR K A
IR JZRK BT T A AE RN AT [J]. Al I8
Blef2f 4, 2011, 30(12) : 2586-2593.
Ruan Y F, Chen J] M, Guo C S,

characteristics of typical antibiotics in surface water and sediments

et al. Distribution
from freshwater aquaculture water in Tianjin Suburban Areas,
China[ J]. 2011, 30
(12) . 2586-2593.

Ik, B, tRokil. HERTE D 12 AR SRR B AR G
ERIBE BT RIAGIN (] A2k, 2010, 29(1) ; 17-21.

Xu L, Luo Y, Xu B J. Simultaneous determination for 12
antibiotics in sediments of Haihe River by HPLC-MS/MS method
[J]. Journal of Instrumental Analysis, 2010, 29(1); 17-21.
RIBER, AR4e, 2R2%, 5. KW ST K b A R 5 YRR IE
SIHT RSN (], BRERE, 2016, 37(12) : 4596-
4604.

Wu X Y, Zou H, Zhu R,

Journal of Agro-Environment Science,

et al. Occurrence, distribution and
ecological risk of antibiotics in surface water of the Gonghu Bay,
Taihu Lake[ J]. Environmental Science, 2016, 37(12) 4596-
4604.

. 05, Wt ) ki ko aﬁ%ﬁwsm
i%‘?ﬂﬁﬁj\?ﬁ SEQES AR RE R DA [T ffiiﬂ , 2016,
37(7): 2515- 2521. ‘ Y aa
Jin L, JLang‘L Han| Q, |ez al. Distribution thdr&p{erlbllcb and
health risk a€569§menf of [thirteen sulfonamides antibigti¢s ;n a
dnnkmg water €ource )El Eabt China[ J]. Environmental §clence
2016, 37(7) 2515-2521. 4F
#iE, #kﬂf, sl B A FH7J<FE’J£[&?#%€‘F'1,
f@fi‘ﬂ,f&[ ]. Wk B, 2016, 35(S1) : 100,103, 121. °
) Jldl’l" » Cui C Z, Huang L. Removal of anlibioll.ics in dri}kihg
water processes_ and their health risk [ J]. Water Purification
Technology , 20rl6, 35(S1) :.100-103, 121.

Zhang X B, Guo W S, Ngo H H, et al. Performance evaluation

of powdered activated carbon for removing 28 types of antibiotics

from water [ J]. Journal of Environmental Management, 2016,
172 . 193-200.

SERERD. ST RIRSE TS Qe [ M. B AREE R AR
1989.

TSRS T SRR R K b = R 8 1 S RS DA T 1
FE[D]. Kt RHARF, 2013.

SREEAE, XG4, 48T, AR BTN E S 0 {d FEER
BEREETFN )], FREERLE, 2007, 28(7) : 1409-1415.

Zhang Y H, Liu Z Q, Li G H, Uncertainty analysis of
health risk assessment caused by benzene contamination in a

2007, 28(7):

et al.
contaminated site[ J |. Environmental Science,
1409-1415.

Crouch E, Wilson R. Regulation of carcinogens [ J].
Analysis, 1981, 1(1) . 47-57.

Zeise L, Wilson R, Crouch E. Use of acute toxicity to estimate
carcinogenic risk[ J]. Risk Analysis, 1984, 4(3): 187-199.

Crouch E, Wilson R. Interspecies comparison of carcinogenic

Risk

potency[ J]. Journal of Toxicology and Environmental Health,
1979, 5(6) : 1095-1118.

Strenge D, Chamberlain P J. Multimedia environmental pollutant
exposure pathway and human

Richland, WA . Pacific

assessment system ( MEPAs ) .

health impact assessment models[ M ].



108 I A 39 &
Northwest Laboratory, 1995. Technology , 2004, 38(21) : 5607-5615.

[23] Strenge D L, Peterson S R. Chemical data bases for the [33] Vieno N M, Hirkki H, Tuhkanen T, et al. Occurrence of
multimedia  environmental  pollutant  assessment  system pharmaceuticals in river water and their elimination in a pilot-
(MEPAS) ; Version 1. [ R]. Richland, Washington; Pacific scale drinking water treatment plant[J]. Environmental Science
Northwest Lab. , 1989. & Technology, 2007, 41(14) ; 5077-5084.

[24] Layton D, Mallon B, Rosenblatt D, et al. Deriving allowable [34] Li KX, Yediler A, Yang M, et al. Ozonation of oxytetracycline
daily intakes for systemic toxicants lacking chronic toxicity data and toxicological assessment of its oxidation by-products [ J ].
[J]. Regulatory Toxicology and Pharmacology, 1987, 7 (1) Chemosphere, 2008, 72(3) . 473-478.

96-112. [35] Turiel E, Bordin G, Rodriguez A R. Study of the evolution and

[25] Hermando M D, Mezcua M, Fernandez-Alba A R, et al. degradation products of ciprofloxacin and oxolinic acid in river
Environmental risk assessment of pharmaceutical residues in water samples by HPLC-UV/MS/MS-MS [ J ]. Journal of
wastewater effluents, surface waters and sediments[ J]. Talanta, Environmental Monitoring, 2005, 7(3) : 189-195.

2006, 69(2) : 334-342. [36] ZMErh, LIk, AR, 5. SobREm =R A HL L

[26] Dean R G. Compatibility of borrow material for beach fills[ C ]. PR T]. HEZKHEK, 2003, 19(1) : 5-8.

Coastal Engineering (1974). ASCE, 2012. 1319-1333. Li Y Z, Kong X, Zhou Y X, et al. Photocatalytic degradation of

[27] Zuccato E, Bagnati R, Fioretti F, et al. Environmental loads and three kinds of refractory industrial organic wastewater| J ]. China
detection of pharmaceuticals in Ttaly [ A]. In; Kiimmerer K Water & Wastewater, 2003, 19(1) ; 5-8.

(Ed. ). Pharmaceuticals in the Environment [ M ]. Berlin [37] REME, FRR. WRZOLMALRE R ST )].
Heidelberg: Springer, 2001. 19-27. HIERLAE, 2014, 35(2) ; 619-625.

(28] MW, fVLHE, PR, S JETT LA B K K R Song C Y, Yin D Q. Characteristics and selectivity of
KPR T T 2R AE A AR AR )] BREERLAE, 2015, 36 photocatalytic-degradation of tetracycline “.hy(.l.roch“l'(')';ikdc [_J 1.
(11); 4060-4067. Environmental Science, 2014, 35(2) . 619- 625 '_,_-"r‘ /

Cui YF, He J T, Su S H, et al. Distribution charactétistics of [38] Jiang L, Hu X L; Yin D'Q, et al. Occurrence, dlStI"lbLlll()n and
fluoroquinolones antibiotics in surface water and groundwf}ci‘ from seasonal vﬂrlatlon of anllhuotlcs in the Huangpu r.rVer }ha'n'ghal
typical areas in a city[ J]. Environmental SL](‘:HLG 2015 36 Chlnd[]} G‘hemosphere l2011 , 82(6): 822- 828,«

(11) ; 4060-4067. WM. [39] Luo Y, Xu L, uR'ys7 M, et'al. Occurrencé and tranép;nj!" of

[29] EH, X1 fﬂﬁ@ ;jf: Iﬁ Pk B L"’E’J%Jﬂ&ﬁ lﬁ i tetrdLychne stﬂf()ndmtde qulnolone and macrolide d‘ptlblotl(,s

~T3]. j"?ﬂ'jﬁ 2006, 26(1) : 265-270. A .:*" i in the Halhe viyer basin, Chma[.]] Environmental Smence &
| Wang R, LLu Tz, Wang T. The ok Jof lbmﬁf: in Technology, 2011 45@5) 1827-1833. P &
: _envuronmem and its ecotoxicology: a Briew [‘j] Acta Eoolog;ea [40] bztancskmf Dmya ZgBatta G, et al. Chemical synthesis and
Sinica, 2006, 26L1) 265-270. ! ;i 4 structural=Stady of hnmmy(’ln sulfoxides and a %ulfone[ JJ The
[30} Qlao TJ, YuZ R Zhang X H, et al. chunenae an'!l fale of Journal of Al’lll%)_l()ll(b 1997, 50(10) : 866-873. ‘“r

7 phaﬂna(’eutlcals‘and personal care products in drlnklng water 1n__-“'“
| aou'lhern Ch;.na[]] Jotrnal of anlronmenla]. ‘Monitefing, EOTT.M_/"N
/18 (IT) : 3007-3103. =

[31]

[32]

§;yaub JO. Aquanc environmental risk assessment for human use
of the old Europe [ J ].
Environmental Toxicology and Chemistry, 2015, 35(4) . 767-
779.

Dodd M C, Huang C H. Transformation of the antibacterial agent

antibiotic  sulfamethoxazole in

sulfamethoxazole in  reactions with chlorine; kinetics,

mechanisms, and pathways [ J ]. Environmental Science &

[41]

Wang C P, Ding Y J, Teppen B J, et al.
hydration in lincomycin sorption by smectite clays [ J ].
Environmental Science & Technology, 2009, 43 (16) . 6171-
6176.

TRWh. WETEAIK Fey O, Z3BR/KFREE h 0 Az 3R 289 I (Y WF 5
[D]. ¥ PHILRMABHE R, 2011

Boursi B, Mamtani R, Haynes K, et al.

Role of interlayer

Recurrent antibiotic

exposure may promote cancer formation-another step in

understanding the role of the human microbiota? [J]. European

2015, 51(17) : 2655-2664.

Journal of Cancer,



HUANJING KEXUE Vol.39  No. 1

Environmental Science ( monthly) Jan. 15, 2018

CONTENTS

Variation of 05 Concentration in Different Regions of Beijing from 2006-2015 WANG Zhan-shan, LI Yun-ting, AN Xin-xin, etal. ( 1 )
Source Apportionment of Black Carbon Aerosol in the North Suburb of Nanjing «+«+-eeesrereereeresienienenmninininie XIAO Si-han, YU Xing-na, ZHU Bin, etal. ( 9 )
Seasonal Characteristics and Ecological Risk Assessment of Heavy Metals in PM, Around Electroplating Plants + ZHAO Zhen-li, ZHAO Wei-tuo, HUANG Ting, et al. ( 18 )
Characteristics of Organic and Elemental Carbon in PM; and PM, 5 in Yulin City, Guangxi «eeeseeeeseseeressennssnniinnin: HUANG Jiong-li, CHEN Zhi-ming, MO Zhao-yu, et al. ( 27 )

Concentrations and Compositions of Different Forms of Nitrogen and Phosphorus in Atmospheric Aerosols in the Qingdao Coastal Region and over the Yellow and Bohai Sea ++eeeseesreeeees
~~~~~~~~~~~~~~~~~~~~ ZHANG Rui-feng, QI Jian-hua, DING Xue, et al. ( )

ANG Liu-lin, LI Min-hui, LIAO Cheng-hao, et al. ( )
* WEN Shuang, WANG Qiao, LI Yun-mei, et al. ( )
-+ WANG Kang, RAN Ning, LIN Zhong-bing, et al. ( 68 )
(77)

(8)

(9)

Air Quality Subarea Management: A case study of Guangdong Province

Remote Sensing Identification of Urban Black-Odor Water Bodies Based on High-Resolution Images: A Case Study in Nanjing -
Simulation of Nitrate Isotopic (3'3N and 8'80) by Coupling the Hydrology and Transport Processes Described by the SWAT Model
Estimation of and Control Strategies for Pollution Loads from Non-point Sources in the Chenghai Watershed

-+ CHEN Xue-kai, LIU Xiao-bo, PENG Wen-qi, et al.
YU Cong-cong, ZHAO Wei-tuo, GAO Xiao-feng, et al.
-+ ZHANG Xin-bo, SONG Zi, ZHANG Dan, et al.
in the Southwest Hilly Area of China ««+sereereesesmserensnenimncnennnnes
""" WANG Qiong, LI Nai-wen, LI Lei, et al. ( 109 )
Health Risk Evaluation of Organochlorine and Organophosphorous Pesticides in Groundwater in Beijing ping, PENG Cheng-wei, YANG Yang, et al. ( 117 )
Pollution Status and Risks of Dioxin-like Polychlorinated Biphenyls in the Soil of the Yellow River - YAO Hong, LU Shuang, ZHANG Xu, et al. ( 123 )
Effects of Flooding and Drying on the Transformation of Soil Inorganic Phosphorus in the Water-Level-Fluctuating Zone of the Three Gorges Reservoir, China «+:eseeseeseeeseressenenienenenns
............................................................................................................................................................... ZHOU Jian, LI Chun-hui, ZHANG Zhi-yong, e al. ( 130 )

Distribution Characteristics and Health Risk Assessment of Metals in Drinking Water Sources from the Luhun Reservoir
Distribution Characteristics and Health Risk Assessment of Antibiotics in the Water Supply System in Tianjin
Organic Distribution Characteristics and Influence on Drinking Water Quality in the Typical

................................................................................................................................................ ZHUO Rlll-%huﬂng, HUAkNG Ting_lin, ZHAANC Rul-f?ng, el al' ( 137
Enhanced Photoelectrocatalytic Oxidation of Cu( CN) 2~ and Synchronous Cathodic Deposition of Cu by Peroxydisulfate ++* DANG Cong-zhe, LI Yi-bing, WANG Yan-bin, et al. ( 145
Using HKUST-1 as a Template for Copper Oxides Preparation to Activate Peroxymonosulfate for RhB Degradation +++«+seseseeseeereseerenneneeens PU Jia-yi, WAN Jin-quan, WANG Yan, et al. ( 152
Evaluation of Performance of an Aminated Rosin-based Resin for Adsorption of Norfloxacin from Aqueous Solutions «+++++++=+++++++ MA Ya-hong, HUANG Wan-ting, DIAO Kai-sheng, et al. ( 161
Arsenic(V) Removal by Granular Adsorbents Made from Backwashing Residuals from Biofilters for Iron and Manganese Removal -+« ZENG Hui-ping, LU Sai-sai, YANG Hang, et al. ( 170
Arsenic Adsorption and Iis Species on Ferrihydrite and Ferrihydrite Colloid =~ +x«+sessersereesessersenseneneniensnininiss s MA Yu-ling, MA Jie, CHEN Ya-li, et al. ( 179
Comparison of Amphoteric-Cationic and Amphoteric-Anionic Modified Magnetic Bentonites; Characterization and Sorption Capacity of Phemol — +++«ssesserserseneresienenisinininiininsnen
++=+ REN Shuang, MENG Zhao-fu, WANG Teng, et al. ( 187
ZHAO Xue, ZHANG Zi-feng, ZHU Fu-jie, et al. (

XU Wen-jia, CHENG Xiao-ying (

DAI Qi, LIU Rui, SHU Xiao-ming, et al. (

CAO Te-te, WANG Lin, LI Yong-mei (

GU Cheng-wei, CHEN Fang-min, LI Xiang, et al. ( 227
(

(

(

Pollution Characteristics of Parabens in Typical Sewage Wastewater -+

Influence of Hydraulic Retention Time on the Treatment of Polluted River Water by an Activated Carbon Rotating Biological Contactor

Removal and Influence of Ciprofloxacin in a Membrane Bioreactor

Operation of the AAQ Process Under Low Dissolved Oxygen Conditions and Its Simulation

Inhibitory Effects of Phosphate and Recovery on a Nitrification System )
Effect of Carbon Source on Lab-scale SAD Process in a Wastewater Treatment Plant »+= LI Dong, ZHAO Shi-xun, WANG Jun-an, et al. ( 232 )
Effect of Volume Loading Rate ( VLR) on Denitrifying Phosphorus Removal by the ABR-MBR Process LU Liang, YOU Wen, WEI Jia-min, et al. (239 )
Combined Process of DNBF-0;-GAC for Nitrogen and Phosphorus and Metabolite Advanced Removal = +:eoeteereseseesssescnsseinnien: ZHONG Li-yan, HAO Rui-xia, WANG Wei-dong, et al. ( 247 )
Influence of Operating Modes for the Alternating Anoxic/ Oxic Process on Biological Nitrogen Removal and Extracellular Polymeric Substances of Activated Sludge —+«+eeseseerserseresenennees
.............................................................................................................................................. SUN Hong-wei, CHEN Cui-zhong, WU Chang-feng, e al. ( 256 )
Effects of Nanoscale Zero-valent Iron (nZVI) on Denitrifying Performance of an Upflow Granular Sludge Bed Reactor ZHOU Feng, WANG Fan-fan, QIAN Fei-yue, et al. ( 263 )
Influence on Desulfurization Efficiency and Interactions of Fe/S and pH During H,S in situ Depression of High Solid Anaerobic Digestion -+ HAN Yun, CAO Yu-gin, ZHUO Yang, et al. ( 269 )
Analysis of Storage Sludge Composition Characteristics and Evolutionary Regularity in the Hunhe River Basin «+ee-eeesererenesiesienenes LIU Tian-tian, CUI Chong-wei, HE Jun-guo, et al. ( 276 )
Enhancement of Anaerobic Methane Production by Removal of Organic-bonding Metals from Sewage Sludge +«+«++sevseereeresmsereneneninienenennes LU Yi-qing, XU Ying, DONG Bin, et al. ( 284 )
Comparison of Different Leaching Methods for Heavy Metals in Sludge Fly Ash and Comprehensive Toxicity Evaluation - »+ WANG Feng, LI Run-dong, LI Yan-long, et al. (292 )
Diurnal Variations of CH, and N, O Fluxes from the Drained Aquaculture Pond in the Minjiang River Estuary During Early Winter -+ YANG Ping, TAN Li-shan, HUANG Jia-fang, et al. ( 300 )
Effects of Three Soil Amendments on Greenhouse Gas Emissions From Corn Fields in the Hetao Irrigation District «+:eseeseereeesererereseneneens WU Yan, HONG Mei, LIN Li-long, et al. ( 310 )
Effect of Organic Manure Substitution of Synthetic Nitrogen on Crop Yield and N,0 Emission in the Winter Wheat-Summer Maize Rotation System
...................................................................................................................................................... HOU Miao-miao, LU Feng-lian, ZHANG Hong-tao,
Dynamics of Rice Photosynthesized Carbon Input and Tts Response to Nitrogen Fertilization at the Jointing Stage: '3C-CO, Pulse-labeling ++eveesersevsemsemsenniiiiiiiiie
............................................................................................................................................................ CHEN Shan, ZHU Zhen-ke, YUAN Hong-zhao, et al. ( 331')
Profile Distribution of Soil Organic and Inorganic Carhon Under Different Land Use Types in the Loess Plateau of Northern Shaanxi  *+* LAN Zhi-long, ZHAO Ying, ZHANG Jian-guo, et al. ( 339 )
Effect of Biochar on Ammonia Volatilization from Soils of Different Surface Conditions —++«++sxesssresssrerneenimsmnmennimnnnienees Z0U Juan, HU Xue-yu, ZHANG Yang-yang, et al. ( 343 )
Effects of Straw and Biochar Return in Soil on Soil Aggregate and Carbon Sequestration XU Guo-xin, WANG Zi-fang, GAO Ming, et al. ( 355 )
Assessment of the Availability of Soil Copper and Related Influencing Factors at a County Scale «+:«+ssseereereeeserensenenienenennineneenenns LI Jin-fen, QU Ming-kai, LIU Gang, et al. ( 363 )
Application of the LUR Model in the Prediction of Spatial Distributions of Soil Heavy Metals «+e+eeseeererenessenennennssnennens 7ENG Jing-jing, SHEN Chun-zhu, ZHOU Sheng-lu, et al. ( 371 )
Pollution Characteristics and Source Apportionment of Polycyclic Aromatic Hydrocarbons in Soils of Shenyang North New Area «+:++++++ LI Jia-kang, SONG Xue-ying, WEI Jian-bing, et al. ( 379 )
Passivation of Simulated Ph- and Cd-Contaminated Soil by Applying Combined Treatment of Phosphate, Humic Acid, and Fly Ash + ZHAO Qing-yuan, LI Xiao-ming, YANG Qi, et al. ( 389 )
Distribution and Accumulation of Cadmium in Paddy Soil and Rice Affected by Pollutant Sources Control and Improvement Measures FENG Wen-li, GUO Zhao-hui, SHI Lei, et al. ( 399 )
Differences in Cd Accumulation in Typical Soils Under the Double Rice System + LI Xin-yang, LONG Jian, WANG Shu-bing, et al. ( 406 )
Distribution Characteristics of Mercury in Reed Leaves from the Jiapigou Gold Mine in the Songhua River Upstream +=++ ZHANG Man-yin, LI Meng-jie, CUI Li-juan, et al. ( 415 )
Effect of Nitrate Amendment on Soil Denitrification Activity and Anthracene Anaerobic Degradation DAI Jun-shuai, ZUO Xiao-hu, WANG Ming-xia, et al. ( 422)
Effects of Long-term Fertilization Regimes on Microbial Biomass, Community Structure and Activity in a Paddy Soil ««+stseeoreeerereesneeees WANG Wei-hua, LIU Yi, TANG Hai-ming, et al. ( )

Analysis of Sulfate-Reducing and Sulfur-Oxidizing Prokaryote Community Structures in Marine Sediments with Different Sequencing Technologies -+

++ ZHANG Yu, MI Tie-zhu, ZHEN Yu

YUAN Li-juan, LIAO Qie-gen, ZHANG Li, et al. ( 450 )

+++ ZHANG Hao, WANG Pan-liang, YANG Qing-xiang, et al. ( 460 )

Influence of Air Pollution Control (APC) Systems and Furnace Type on the Characteristics of APC Residues from Municipal Solid Waste Incinerators «+«++sssssrerssssssmsisnunssinnnisninnnin
............................................................................................................................................................... ZHANG Hua, YU Si-yuan, SHAO Li-niing, et al. ( 467 )

Distribution of Multidrug-Resistant Bacteria and Antibiotic-Resistant Genes in Livestock Manures «+:+=s+xsseeseeees



