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Enhancement of Sulfamerazine Degradation Under H,O,/KI System by

Ultrasound and UVA Irradiation

WEI Hong', SUN Bo-cheng', YANG Xiao-yu', LI Ke-bin’

(1. State Key Laboratory Base of Eco-Hydraulic Engineering in Arid Area, Xi’an University of Technology, Xi’an 710048, China;2.
Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education, School of Chemistry and Material
Science, Northwest University, Xi’an 710069, China)

Abstract: The degradation of Sulfamerazine(SMR) enhanced by molecular iodine under ultrasound/H, O,/KI and UVA/H, O,/KI was
investigated. The main affecting parameters, iodine generation, active species and degradation products in the two systems were
discussed as well. The experimental results showed that sulfamerazine degradation was effectively enhanced in both systems, and the
enhancement of ultrasound was much better. The initial pH had an obvious effect on sulfamerazine removal in the range of 2. 6-5.6,
and the SMR removal efficiency decreased with initial pH value. Iodine radicals (1, -, I+) were determined as the main species in
ultrasound/H, O,/KI and UVA/H, 0,/KI systems. HPLC/MS/MS analysis indicated that iodo-benzene was detected in both system.
Key words : sulfamerazine; H, 0,/KI; iodine radicals; ultrasonic; UVA
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Fig. 1 Chemical structure of sulfamerazine
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Fig. 2 Sulfamerazine degradation in the two different systems
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Fig. 3 UV-Vis spectra changes recorded in the two system at different reaction times

H,0, + 2H" + 21" —1, + 2H,0 (2)

L+ —1I; (3)

I A UVA o - (4)
IT+1-——1; - (5)

I; MI -+ 1 - (6)

M1 3w LA M B T LB ETE A =291 nm
FeAT A W S A W S A 0 v AN BRI AR AT 10 1]
ik Jile FP L e 7R 7 | SR AMIE IR H, O, /KT (R R h
KT AR, LA 350 nm 1460 nm Ak 45 A
WBGZ AR, ARAEHGE ™ 1, 78 A K 350 nm I
460 nm Y FE IR W 06 R B R ey, = 30
(Lemol ™) cem™ Ml £,,., =730 (Lemol™")+em ™",

Iy R MO R R ey, = 25800
(Lemol ™) cem™ Fl £, .., =980 (Lemol™")+cm™",
P AT SR Ay oo T Assg o AT BT SE G S B R 1, AN
I, A0 A g AT RE S . B A /H,0,/KL, % AN/
H, Oz/KI MX/% ':F'Ji@{@i iy A4so nm ( Iz) All Asso nm ( Iy )
(AR EE SR AR 4 .

4 FEH T A 2R 2 fop ek e HE R s g ot 7 v
B 1, (Aggy ) T L (Assy ) BESCBTRERTAT FTREAG, 152
B 1, FL, ASWsb AR R T 1, ALy AR
S5 TR, =0, AR L, 11 A94E R
SEAAAIR], Bl RN R EAT M | SN IR 1,
L M A G YT s iy 1 AL - [ 2 (4) X
(6) 1, L FT FR A G2 A it fe Y R g 1) 2 B0 vk A



B 384

2396 o
2.1
—¥— US/H,04/KI1(350 nm)
18 k —8— US/H>05/KI(460 nm)
—k— UVA/H,0,/KI(350 nm)
15+ —w— UVA/H05/KI(460 nm)
= 12+
KL
=
09 |
06 |
03 F
1 1 1 1 1 1 1
0 10 20 30 40 50 60
[ )/min

4 PR R PRI A am Asso om 2K
Fig. 4 Absorbance changes at 460 nm and

350 nm in the two systems

L5 A RIRH, O, /KL AR & 1, F1 17 1YY
FETBR, WA TR e P W (Y A . — )y I, 48
HMEERRR WS 1, BORECRN S0 T & VR AR A i
2, VAR SR AR50 1 P VR FH T OGN BB B 7 W 34 50
WP A R R s IR PR . AR R
BEARHEA A BEFEVE T AR R AR B A 5%

100

—a—pH=26
—e—pH=32
——pH=42
—w—pH=56

80 F

60

W AR %

0 10 20 30 40 50 60
B [E]/min

HEAT. AN ROVAR R RE T T RE SR L, 1
#xk.
2.2 VEWRAIUR pH ARG R e Y O B A AR AR 11
A

it iz F i % W 9] 43 Vi A 0. 038 mimol - L7,
H, O, F11 KI ) 78 i v £ 43 531 >4 120 mmol-L™" | 4.8
mmol-L ™" VAT AW pH H 5 2.6, 3.2, 4.2,
5.6, B8 | BRAMTH, 0,/ KL B fifffitf e FH 3w g
ISR, 25 SN 5 Fis. HduiE R ok 195 W, 4
AEDER 365 nm.

M1 5 T LAt W0 hn pH (B0 fi il FY ik s g
(RS B . pH 1E 2.6 ~5. 6 YL, fif iz
P R 2 W (7 6 ik 3 B0 4y pHL EL 1 T v T PR AIR,
W pH RN 2.6, 3.2, 4.2 F15. 2 I} ,60 min, i
FYEHR , B0 92.3% | 85.2% . 43.4%
1 36.5% ;5 A5 R, A 22 53 01 Ry 85.4% |
65.9% . 48.9% 1 38.9% . FRYE A0 55 56 ) Tk
Jpi P35 D E A . SE G E T Ay, (B L) AN
As50 Al Iy )ﬁ*ﬁtlﬁﬁ?ﬁﬁ pH ip=An| ,éﬁ%ﬁﬂ@
6 7.

100

(b) 55

0 10 20 30 40 50 60
Fif ) /min

B 5 ik pH EX] PG 5R 0k 7 P AR Ak AR B IR N2 A %

Fig. 5 Effect of initial pH values on sulfamerazine degradation in the two systems

6 R I pH ERE W 1, B /= a1,
(A BE pH E I T = T R AR, X2 HY BEA
R ETH, O, AR AR R 20 (2) myEAT ™ % | ok
BEGRAR R P AR U Z A [ 2. BE A pH (E
2.6 ¥EINZE 5. 6,1, BEKEZ W/ (pH =4.2 fil4)).
PRt — R E R - A0, - i e e [ 3 (6) T, i
e FR SR E 1) LB e b pHL (B i imi B 1K

LLAGE S | S2HME R IR R PSR pH (E W
LB, 24N H, 0, /KL R ZE i 1, AL AN
Face, B4 R AME" . FEImEREE T,
H, 0, AL PERRA, E1 B 4ol H,0 F1 0,7 1 LU
Hlfg R F[X(6)]. BAH/H,0,/KIKRT 1, 1

A RCEE pH =2.6 ~3. 2 JUE LB, i THEE
1" Z 5% [ (2) ], T 1751, & 1-1k
ROLER[ X)) M (5) ], 1, i, —E i
JE B 7y - A [ (6) ). B R A OB Y
HEAT L, BT AE R BRI T2 1, RN AR L [ 5
(4], 51, [E,(1;+/17) =1.03 V)AL, 1- [ E°
(1-/17) =1.33 V] HA B m A LI, B e 3
W AT R R fipe . DA e P R g A B () 2548 0B, G
pK, =2.5+0.7,pK, =7 + 1 , {ESCE T pH 2.6 ~
5.6 JU Rl F L ms e 4 L b v 4y IR 2R AE
I pH (BN S N 52 ) 5 2 AE Ty R H R 3
A B



6 3% BROTSE . B | SRAMESRH, O,/ KI FEfiFffi fiiz AP B ms g 2397

1.4 F (a) 7 -Aggonm

—8—pH=26

W J HE

18 | (c) #&I"Adﬁmlm
1.6

1.4

4 ‘::‘:t:&—\‘_lﬂ
1.0 |
0.8 |

0.6
04

0ol A—ma A A, A

W HE

0 10 20 30 40 50 60
e ) /min

25t (b) HE‘ABMM
20 F
= 1.5 F
ES
= oot
"l ;\‘\H\x—x\*
0F 1 I I L 1 |
0 10 20 30 40 50 60
28 ‘___._——-‘-—-__‘_ A v _——_.“
24 (d) EHb-A3500m
20 F
‘jﬁ 1.6
2
= 12
08 1 .‘.H\iﬂ_.‘.
04 | /“""t—;—ﬂ
kK
0 1 L 1 1 1 L 1
0 10 20 30 40 50 60
B[R] /min

Bl6 MAMEEER TABYIE pH ERE R A ™ Ao 24

Fig. 6 Changes of Ay, and A;,,. at different initial pH values in the two systems

2.3 [ HEEmH

HEE M /H,0,/KI, 24N H,0,/KI 1K & [
i Bk Jie PR SR E () 05 PR 1 2SR A it g T e
WERI A E A 0. 038 mmol - L.~ H, 0, A1 KI 7341 ¥
JE43 514 120 mmol + L™ F1 2. 4 mmol-L™", pH {E N
3.2 B, % S DK A 3 3] %o 7 P R O I i
AR 25 L, a5 R & 7 Fros.

Pl 7 W], AEHO - BYARIF HRE— s PR
i T M /H,0,/KL, £ 48H,0,/KI 1 2 il e
FH SR (1 B A 60 min (1) AR 300 3ol phr 85, 2% i
&% 78. 75% % 65.9% %] 54.91% . H i bk s A A

- US/H,0./KI (a) AT
80 - —e—60.0 mmol-L™! FIEE
—A—12.0 mmol-L™' MMI
—24.0 mmol-L™' MMI
60 | —+—48.0 mmol-L™' MM,

0 10 20 30 40 50 60
I fi)/min

B FR3E (T T, =) B0 50 270 xoh  frde FY 3 m  A
B S DA . FBR DRI R AR 4353104 0. 0
12.0., 24.0 Fi148 mmol-L™",60 min, #7/H,0,/KI
TR Tk e FOJE R NE Y 25 BR R4 B Ch 85.2% |
79.5% . 59. 0% F13.98% ; % 4k/H, 0,/KI 1K Z fitf it
FH SR (1) 2B 543 A 65.9% | 27.0% ., 10. 9%
F1.84% . PRIMAF AL AL (T 1, - ) P
TRAR A TG E A R
2.4 T i Y BE R E AR 7 ) A BT

itk frie R 5 5 E ) 4 VK B oA 0. 038 mmol - L7,
H, 0, Fll KT ¥ i v B 4351 2 120 mmol-L™" | 2.4

—=- UVA/H05/K1 (b) 45}
80 _e—60.0 mmol-L™ FIfY
—a 12,0 mmol-L™! MMI
—¢24.0 mmol-L™' MMI

60 - —%—48.0 mmol-L™' MMI

40 -

B/ %

20 |

0 10 20 30 40 50 60
I []/min

7 FEZ, FARROKME R P G082 P AR R AR AR B R IR AV N I 1B

Fig. 7 Inhibition effect of methanol, methimazoleon on sulfamerazine degradation in the two systems



2398 2N 53

mmol-L ™" pH {E}y 3.2 B A | 4R AR IR B e
FH S ms e [ AR P ) HPLC A8 fk el 8 firi.

8 FW]  7ESCH /0 HPLC 4508 T, ik frig Y 3
WA IE (R AR B INF ] £, = 6. 585 min, fii & [ W B9 HEAT,
g TETRRRE /)N, 1o A il frg HH R i g 76 88 75 /H, 0, /KT,
SHNH, 0,/ KRR B kA T ARG, iE—2
K HI HPLC/MS/MS Xif B fife il F v 7= M ik 47 5347
HARZE RN 1 iR,

M 1 LI Gl AP S e 1 8 m/z
265. MYEIRE Y FE I TR [ b 2R A Ak i

B 38 &
tg=3.111 min
150 F I = 6.585 min
o 120 F
E
E L 0 mi
i 90 min
iz 6 = 5.232 min
3 - } .
= 2£5h60 min
30 F g = 5.620 min
i 60 min
' 1 L L 1 1 '
0 2 4 6 8 10 12 14

i 1]/ min
B8 7hThi IR R AR R BR BB IE A HPLC £ E T

Fig. 8 HPLC spectra of sulfadiazine in the two systems

®1 BRPAEERENTERESY

Table I ~ Main degradation products of sulfamerazine
wEw m/z iEROR i ESH BN & 3k
iR FH S e 265 264 ) LT ) [28]
Xof G HE AR L 173 172 @ LN 2 [29 ~31]
B Vi 204. 8 203.8 ©) | A LN
@ CH; @ ®

Chat O
Z—NH—S§ NH,
N 1l

0

fit A, ZIHO - B LA, e 3 5 A
R C—N BEBTIF , Az B R 0 X 22 35 25 1k Tt i
F4-H LR E- 2 -z, 4-F 3 mE g - 2% —NH,
BEHO - U, 33— 20 2 A2 il 4- W - 2R g g | R
TR RGN 10 2 BEOR AR I fre. b A il e Y
WE P BB B (S—N) B 5 2 B B i B e
AR RS I A e SL R iRt B rh g Ak TR
W5 — R YA FH e AT % ff, B 90 & IR B 25 25 )
40% ~70% K SIS FF 46 T Btk i e A I 42 S0
AU A, S /H,0,/KL, 265/
H, 0,/KI R R il [t 309 sk A oC. & TR i
FEWEWETE PR R R v B Bl B AR 10 A o T i — 20

(1) | AN AR &8 H, 0, /K1 4K R i
Jiie PP 5 55 W %) 4 i, 60 miin, 1 75 /H, 0, /K1, 48 4b/
H, O, /KI VEF T ik frie Y 356 1 B ) 88 i o8 3 31l 3k 31
85. 2% F1 65. 9% ;B 1w A/E AL T 48 4b.

(2) TR pH (B e FP 6 g g (1) R i
BIGE W, — & pH 5, B R0 pH (8 T &
FEAR.

(3) B HI S Z5 R i | S AN TR
FH e M I 8 figf 1) 2 95 PR A T AL, - HPLC/

-

MS/MS J B ) 28— A A A A 1

B2k

[ 1] Boxall AB A, Blackwell P, Cavallo R, et al. The sorption and
transport of a sulphonamide antibiotic in soil systems [ J].
Toxicology Letters, 2002, 131(1-2) . 19-28.

[ 2] Benet L Z, Mitchell J] R, Sheiner L. B. Pharmacokinetics: the
dynamics of drug absorption, distribution and elimination[ A ].
In; Gilman A G, Rall T W, Nies A S, et al (Eds. ). Goodman
and Gilman’s Pharmacological Basis of Therapeutics (8th ed. )
[M]. New York; Pergamon, 1990. 17-40.

(3] WA, 400, SKACHE, 6. R FFY ol S 47 36 3 A aod 2 o M
BHE BTG B EAZ R [ T]. BREERMESAR, 2013, 33(12)
3267-3274.

Yang J, Gu J, Zhang Y W, et al. Effect of sulfamethoxazole on
properties and enzymes activities during composting [ J]. Acta
Scientiae Circumstantiae, 2013, 33(12) : 3267-3274.

(4] ZBIKWF, U, Vi, . 5 PR MEHUE ZAE L i
BRI R[], BRBERL 22224, 2013, 33 (11): 3083-
3091.

Guo X Y, Wang N, Xu J, et al. Adsorption and leaching
behavior of sulfonamides in soils [ J ].
Circumstantiae, 2013, 33(11) ; 3083-3091.

[5] Wolters A, Steffens M. Photodegradation of antibiotics on soil

Acta Scientiae

surfaces ; laboratory studies on sulfadiazine in an ozone-controlled
environment[ J ]. Environmental Science & Technology, 2005,
39(16) : 6071-6078.

[6] Wang Y, Liang J B, Liao X D, et al. Photodegradation of
sulfadiazine by goethite-oxalate suspension under UV light
irradiation[ J]. Industrial & Engineering Chemistry Research,
2010, 49(8) : 3527-3532.



6 3% BROTSE . B | SRAMESRH, O,/ KI FEfiFffi fiiz AP B ms g 2399
[7] Garoma T, Umamaheshwar S K, Mumper A. Removal of oxidation processes; UV/H, 0, and UV/S,03 ~ oxidation systems

(8]

[9]

[12]

[13]

[14]

[16]

[18]

[19]

sulfadiazine, sulfamethizole, sulfamethoxazole, and sulfathiazole
from aqueous solution by ozonation[ J]. Chemosphere, 2010, 79
(8): 814-820.

Batista A P S, Pires F C C, Teixeira A C S C. Photochemical
degradation of sulfadiazine, sulfamerazine and sulfamethazine;
relevance of concentration and heterocyclic aromatic groups to
degradation kinetics [ J ]. Journal
Photobiology A: Chemistry, 2014, 286 : 40-46.
Baran W, Adamek E, Sobczak J, et al.
degradation of sulfa drugs with TiO, , Fe salts and TiO,/FeCl; in
aquatic environment-Kinetics and degradation pathway [ J ].
Applied Catalysis B; Environmental, 2009, 90 (3-4) 516-
525.

Guo Z B, Zhou F, Zhao Y F, et al. Gamma irradiation-induced
sulfadiazine degradation and its removal mechanisms [ J ].
Chemical Engineering Journal, 2012, 191 256-262.

Usseglio S, Damin A, Scarano D, et al. (1,), Encapsulation

of Photochemistry and

Photocatalytic

inside TiO, : a way to tune photoactivity in the visible region[ J].
Journal of the American Chemical Society, 2007, 129 (10):
2822-2828.

Hu M Q, Wang Y, Xiong Z G,
degradation of 2, 4, 6-trichlorophenol under visible light [ J].
Environmental Science & Technology, 2012, 46 (16 ). 9005-
9011.

B, /NN, ZEt, . UVA 5HMREST T H, 0,/KI &
KA R e (], FRBERESA A, 2016, 36 (5) : 1697-
1703.

Wei H, Yang X Y, Li K B, H, 0,/KI assisted

photodegradation of sulfadiazine in aquoes solution under UVA

et al. Todine-sensitized

et al.
irradiation[ J . Acta Scientiae Circumstantiae, 2016, 36 (5) :
1697-1703.

MaY S, Sung C F, Lin J G. Degradation of carbofuran in
aqueous solution by ultrasound and Fenton processes: effect of
system parameters and kinetic study[ J]. Journal of Hazardous
Materials, 2010, 178(1-3) ; 320-325.

Bejarano-pérez N J, Sudarez-Herrera M F. Sonochemical and
sonophotocatalytic degradation of malachite green: the effect of
rates [ J ]. Ultrasonics
Sonochemistry, 2008, 15(4) : 612-617.

Rowley J G, Farnum B H, Ardo S, et al. lTodide chemistry in

carbon tetrachloride on reaction

dye-sensitized solar cells: making and breaking I-I bonds for solar
energy conversion [ J]. The Journal of Physical Chemistry
Letters, 2010, 1(20) : 3132-3140.

Kwon M, Kim S, Yoon Y, et al. Comparative evaluation of
ibuprofen removal by UV/H,0, and UV/S,03 processes for
wastewater treatment| J ].
269 : 379-390.

o, KA, 5T, GE. UV-C AR IR K P 25 ()],
HoKFAR, 2014, 33(3) : 75-78, 83.

Ma Y, Zhang D, Lu N, et al. Degradation of sulfonamides by

Chemical Engineering Journal, 2015,

UV-C irradiation in water treatment [ J ]. Water Purification
Technology, 2014, 33(3) . 75-78, 83.

Sharma J, Mishra I M, Kumar V. Degradation and mineralization

of Bisphenol A ( BPA) in aqueous solution using advanced

[20]

[21]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[J]. Journal of Environmental Management, 2015, 156 266-
275.

Bokare A D, Choi W. Review of iron-free Fenton-like systems for
activating H, O, in advanced oxidation processes| J|. Journal of
Hazardous Materials, 2014, 275, 121-135.
Zuorro A, Fidaleo M, Fidaleo M, et al.

antibiotic activity reduction of chloramphenicol in aqueous

Degradation and

solution by UV/H, 0, process [J]. Journal of Environmental
Management, 2014, 133 302-308.

Bel E D, Janssen C, Smet S D, et al. Sonolysis of ciprofloxacin
in aqueous solution; influence of operational parameters [ J].
Ultrasonics Sonochemistry, 2011, 18(1) . 184-189.

BLL, /e, %, A B UR L A i SRR K T
BENE(J]. P EFEERNE, 2015, 35(11) ; 3288-3295.

Wei H, Yang X Y, Min T, et al. Sulfadiazine degradation
through iodine radicals excited by ultrasound [ J ]. China
Environmental Science, 2015, 35(11) ; 3288-3295.

Gaplovsky A, Donovalova J, Toma S, et al. Ulrasound effects
on photochemical reactions, Part 1 photochemical reactions of
ketones with alkenes[ J]. Ultrasonics Sonochemistry, 1997, 4
(2): 109-115.

R, VRIRE, XUGRIR. BULE KO h R R 1
P WOGH ROV T]. AR, 2007, 32(3) ; 232-
238.

MaCY, XuJ Y, Liu X J. Synergistic effects on iodine release
in potassium iodide solution by combination of ultrasound and
visible light irradiations[ J]. Acta Acustica, 2007, 32(3) ; 232-
238.

Liebhafsky H A.
peroxide by the iodine-iodide couple at 25°[ J]. Journal of the
American Chemical Society, 1932, 54(5) . 1792-1806.

Taylor J J, Willson R L, Kendall-Taylor P. Evidence for direct
interactions between methimazole and free radicals [ J]. FEBS
Letters, 1984, 176(2) ;. 337-340.

Mohring S A I, Strzysch I, Fernandes M R, et al. Degradation

The catalytic decomposition of hydrogen

and elimination of various sulfonamides during anaerobic
fermentation: a promising step on the way to sustainable
pharmacy? [J]. Environmental Science & Technology, 2009,
43(7) : 2569-2574.

Zou X L, Zhou T, Mao J, et al. Synergistic degradation of
antibiotic sulfadiazine in a heterogeneous ultrasound-enhanced
Fe®/persulfate Fenton-like system [ J].
Journal, 2014, 257 ; 36-44.

Liu Y K, Wang J L. Degradation of sulfamethazine by gamma

Chemical Engineering

irradiation in the presence of hydrogen peroxide[ J]. Journal of
Hazardous Materials, 2013, 250-251. 99-105.

Mohatt J L, Hu L H, Finneran K T, et al. Microbially mediated
abiotic transformation of the antimicrobial agent sulfamethoxazole
under iron-reducing soil conditions[ J]. Environmental Science &
Technology, 2011, 45(11) ;. 4793-4801.

Garcia-Galan M J, Diaz-Cruz M S, Barcels D. Identification and
determination of metabolites and degradation products of

sulfonamide antibiotics [ J |]. TrAC Trends
Chemistry, 2008, 27(11) . 1008-1022.

in  Analytical



HUANJING KEXUE Vol.38  No.6

Environmental Science ( monthly) Jun. 15, 2017

CONTENTS

Comparison of Models on Spatial Variation of PM, 5 Concentration; A Case of Beijing-Tianjin-Hebei Region WU Jian-sheng, WANG Xi, LI Jia-cheng, et al. (2191)
Change of Atmospheric Pollution Diffusion Conditions in Beijing in Recent 35 Years —+«+eessesseseesesenssisnienenninincnsnninenenes GUO Chun-wei, SUN Zhao-bin, LI Zi-ming, et al. (2202)
Precipitation and Its Effects on Atmospheric Pollutants in a Representative Region of Beijing in Summer HAN Li-hui, ZHANG Hai-liang, XIANG Xin, et al. (2211)
Impact of Mountain-Valley Wind Circulation on Typical Cases of Air Pollution in Beijing DONG Qun, ZHAO Pu-sheng, WANG Ying-chun, et al. (2218)
Fugitive Dust Emission Characteristics from Building Construction Sites of Beijing XUE Yi-feng, ZHOU Zhen, HUANG Yu-hu, et al. (2231)
Characteristics of Volatile Organic Compounds Emitted from Biomass-pellets-fired Boilers «-«+«+seesrereeereseeenneneeens +»+ WU Chang-da, ZHANG Chun-lin, BAI Li, et al. (2238)

70U Yu, DENG Xue-jiao, LI Fei, et al. (2246)

Characteristic Study on the “Weekend Effect” of Atmospheric O in Northern Suburb of Nanjing WANG Jun-xiu, AN Jun-lin, SHAO Ping, et al. (2256)

Atmospheric Ammonia/ Ammonium-nitrogen Concentrations and Wet and Dry Deposition Rates in a Double Rice Region in Subtropical China «+«+=«+sseessersesssessnensimniniensinincneenns

,ebal. (2264)

WANG Qiang-xiang, TAN Zheng-ying, ZHAO Hui, et al. (2273)

DU Guo-yong, WANG Qian, ZHANG Shu-lin, et al. (2280)
)
)

Species of Iron in Size-resolved Particle Emitted from Xuanwei Coal Combustion and Their Oxidative Potential

Dioxin Pollution and Occupational Tnhalation Exposure of PCDD/Fs in Municipal Solid Waste Incinerator
Characteristics of Mercury Emissions from Modern Dry Processing Cement Plants in Chongqing ZHANG Cheng, ZHANG Ya-hui, WANG Yong-min, et al. (2287
Correlations of Light-duty Gasoline Vehicle Emissions Based on VMAS and CVS Measurement Systems ++:+eeeseesressessenseenennee WANG Hong-yu, HUANG Cheng, HU Qing-yao, et al. (2294
Emission Characteristics of Particulate Matter from Diesel Buses Meeting Different China Emission Standards Fueled with Biodiesel - -

............................................................................................................................................................... LOU Di-ming, ZHAO Cheng-zhi, XU Ning, et al. (2301)
Spatial Variation and Environmental Significance of 380 and 8D Isotope Composition in Xijiang River «:+essesessesuesisnssnisinniiins XU Qi, LI Jian-hong, SUN Ping-an, et al. (2308)
Comparative Study of SWAT and DNDC Applied to N Leach and Export from Subtropical Watershed «+:«+«sxeeeeseeesessnenscinsiinien HAN Ning, CHEN Wei-liang, GAO Yang, et al. (2317)

)

Comparison of Relationship Between Conduction and Algal Bloom in Pengxi River and Modao River in Three Gorges Reservoir —«e-eeessesreseess JIANG Wei, ZHOU Chuan, JI Dao-bin, et al. (2326

Temporal and Spatial Variation Characteristics of Nitrogen and Phosphorus in Sediment Pore Water and Overlying Water of Dianchi Caohai Lake -+ -

............................................................................................................................................................ WANG Yi-ru, WANG Sheng-rui, JIAO Li-xin, ef al. (2336)

LUO Yu-hong, NIE Xiao-gian, LI Xiao-ling, et al. (2345)

ZHANG Jia-quan, TIAN Qian, XU Da-mao, et al. (2355)
Formation of Brominated Disinfection By-products in Low Temperature Multi-effect Distillation (LT-MED) Process for Seawater Desalination =«++«+«+sessessesseressesenenssimnenennsnininennens

- QI Fei, SUN Ying-xue, YANG Zhe, et al. (2364)

WANG Chen-ye, JIANG Kuo, XIE Wen-long, et al. (2373)

"""""""""""""""" JIN Jian-rong, LI Tian, SHI Zhen-hao ( 2379)

Removal of 2,4-dichlorophenol in Underground Water by Stabilized Nano Zero-valent Iron ««+sessesseseeeeesesneneens ZHANG Yong-xiang, CHANG Shan, LI Fei, et al. (2385)

: )

)

Distribution and Emission Flux Estimation of Phosphorus in the Sediment and Interstitial Water of Xiangxi River

Pollution Characteristics and Risk Assessment of Heavy Metals in Water and Sediment from Daye Lake

-+ WEI Hong, SUN Bo-cheng, YANG Xiao-yu, et al. (2393
JINAG Bo-hui, LIN Jian-wei, ZHAN Yan-hui, et al. (2400
Removal of Nitrogen in Municipal Secondary Effluent by a Vertical Flow Constructed Wetland Associated with Iron-carbon Internal Electrolysis =«+«+seseesserseesesenenssnineniensiniinsnne
............................................................................................................................................................ ZHENG Xiao-ying, ZHU Xing, ZHOU Xiang, el al. )
ZHANG Shi-yang, ZHANG Sheng-hua, ZHANG Xiang-ling, et al. )
+ ZHANG Ling, PENG Dang-cong, CHANG Die (2429)
FENG Li, YU De-shuang, LI Jin, et al. (2435)
444)

)

)

Enhancement of Sulfamerazine Degradation Under H,0,/KI System by Ultrasound and UVA Irradiation -

Comparison of Phosphate Adsorption onto Zirconium-Modified Bentonites with Different Zirconium Loading Levels «+++

2412
2419

(
(

Purification Efficiency and Influencing Factors of Combined Bio-filters for Aquaculture Wastewater

Effect of Temperature on PAO Activity and Substrate Competition

Enrichment and Nitrogen Removal Characteristics of Marine Anaerobic Ammonium Oxidizing Bacteria

Ammonia Removal Rate and Microbial Community Structures in Different Biofilters for Treating Aquaculture Wastewater ZHOU Hong-yu, HAN Mei-lin, QIU Tian-lei, et al. (2
ZHOU Zheng, LIU Kai WANG Fan, et al. (2453

MA Zhao-tui, et al. (2461

)

.................................................................................................................................................................. RhN Ll fel Y ANC Xll’l pingv ZHANG Wen -wen (2470)
Isolation, Identification and Characterization of the Filamentous Microorganisms from Bulking Sludge ZHANG Chong-miao, NIU Quan-rui, XU Li-mei, et al. (2477)
Applicability and Microbial Community Structure of Denitrification Suspended Carriers ««+s«+sxsseseesessessereeneees TAN Yang, LI Ji, XU Qiao, et al. (2486)
Effect of Thiosulfate on the Carbon Fixation Capability of Thiobacillus thioparus and Its Mechanism «esxeveessesressssssemeneneniini, LI Huan, WANG Lei, WANG Ya-nan (2496)
Characteristics of Fungi Community Structure and Genetic Diversity of Forests in Guandi Mountains ++ QIAO Sha-sha, ZHOU Yong-na, CHAI Bao-feng, et al. (2502)
Source Apportionment of Soil Heavy Metals in City Residential Areas Based on the Receptor Model and Geostatistics *++++ CHEN Xiu-duan, LU Xin-wei (2513)
Environmental Health Risk Assessment of Contaminated Soil Based on Monte Carlo Method; A Case of PAHs TONG Rui-peng, YANG Xiao-yi (2522)
Influencing Mechanism of Eh, pH and Iron on the Release of Arsenic in Paddy Soil ZHONG Song-xiong, YIN Guang-cai, CHEN Zhi-liang, et al. (2530)
Correlations Between Different Extractable Cadmium Levels in Typical Soils and Cadmium Accumulation in Rige «+weeseeseeeneesesenennsenennes CHEN Qi, DENG Xiao, CHEN Shan, et al. (2538)
Remedying Effects of a Combined Amendment for Paddy Soil Polluted with Cd for Spring and Autumn Rice «+reseereersereeesennenseneenes CHEN Li-wei, YANG Wen-tao, GU Jiao-feng, et al. (2546)
Effects of Two Amendments on Remedying Garden Soil Complexly Contaminated with Ph, Cd and Ag «reereereeereremenmenienennniniens TIAN Tao, LEI Ming, ZHOU Hang, et al. (2553)
Sorption of Phenanthrene to Soybean and Wheat Roots and the Bioavailability of Sorbed Phenanthrene ««+eseseereesesvseeneneisinencnnnes WANG Hong-ju, LI Qian-gian, SHEN Yu, et al. (2561)
Effects of Dissolved Organic Matter Fractions Extracted from Humus Soil on Sorption of Benzotriazole in Brown Soil and Black Soil YANG Ning-wei, BI Er-ping (2568 )
Effects of Topography, Tree Species and Soil Properties on Soil Enzyme Activity in Karst Regions — «+esereereereersmenenensincnensincniens LUO Pan, CHEN Hao, XIAO Kong-cao, et al. (2577)

Effects of Long-term Organic Amendments on Soil N, 0 Emissions from Winter Wheat-maize Cropping Systems in the Guanzhong Plain +-«w+seereseererresinsenneiinsnes e
............................................................................................................................................................ HAO Yao-xu, LIU Ji-xuan, YUAN Meng-xuan, et al. (2586)
YUAN Hao-dong, BAI Yao, LI Qiu-xu, et al. (2594)
Accumulation Characteristics and Health Risk Assessment of Heavy Metals in Wild Fish Species from Diaojiang River, Guangxi ««+-«+«+-ssssssssssrssssssnsnnininensininensisn s
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Jun-neng, MA Peng-cheng, ZHANG Li-juan, et al. (2600)
GAN Rong, GE Ming-min, LIU Yong-di, et al. (2607)
WANG Hong-li, YANG Zhao-xun, JING Sheng-ao (2617)

Exposure Route of Dioxin-like Polychlorinated Biphenyls in Hair Based on Passive Sampling

Effect of Activated Carbon Addition on the Anaerobic Fermentation of Corn Straw in Mesophilic and Thermophilic Conditions

Volatile Organic Compounds(VOCs) Source Profiles of Industrial Processing and Solvent Use Emissions: A Review





