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Removal of BPA and EE2 fromMater by Mn- Fe Embedded in Acicular Mulhte
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Abstf:act : ! Acicular mullite*was modified by fenomangglqese binad"y smetal oxide (Mn-Fe) to improve the removal efficiency of endocrine
disruptors h.y traditional water treatment practices, using the: @ommercial ceramsite for comparison. The physicochemical properties of
eynthesmed samples Wwere characterized, and batch adsorption experiments were carried out to study the adsorption efficiency of
bisphenol A (BPA) and 17a-ethinylestradiol (EE2) on synthesized samples, investigating how solution chemistry and regeneration
may affect the adsorption efficiency. Results show that the manganese oxide loaded on the acicular mullite was manganite with an
average particle size of 450 nm. After Mn-Fe impregnation, the specific surface area, cumulative pore volume, and mesoporous ratio of
the acicular mullite were significantly increased. The virgin acicular mullite had no removal ability for BPA and EE2, and the removal
efficiency of BPA and EE2 by Mn-Fe impregnated acicular mullite were significantly increased. Acicular mullite was more suitable as
support material for modified filter material. The adsorption kinetics of BPA and EE2 on Mn-Fe-M were fitted with the intra-particle
diffusion model, and found to be mainly affected by intra-particle diffusion. The isothermal adsorption data was best fitted to the
Langmuir-Freundlich model, and the maximum adsorption capacities of BPA and EE2 were 5.043 mg-g~' and 3.990 mg-g~',
respectively. Thermodynamic experiments showed that the adsorption of BPA and EE2 by Mn-Fe embedded in acicular mullite was an
endothermic reaction, and the temperature increase is beneficial to the adsorption. The adsorption amount of BPA and EE2 on Mn-Fe
embedded in acicular mullite decreased with increasing pH. The increase of ionic strength favored the adsorption removal of BPA and
EE2. The co-existing anion of SO}~ promoted the adsorption of both BPA and EE2, while CO3~ and PO; "~ inhibited the adsorption of
both BPA and EE2 on Mn-Fe embedded in acicular mullite. The adsorbent regeneration test showed that Mn-Fe embedded acicular
mullite was an easily recyclable adsorbent. Mn-Fe embedded in high-porosity acicular mullite can effectively remove typical endocrine
disruptors in water, and it can be potentially extensively used to alleviate the problem of low removal efficiency of endocrine disrupting
chemicals in traditional water treatment practice.

Key words : acicular mullite; manganes; endocrine disrupting chemicals (EDCs) ; adsorption; modified filter material
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Table 1  Isotherm models, kinetic models and other equations used in this study
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Table 4  Equilibrium parameters for BPA and EE2 adsorption on Mn-Fe-M

Langmuir A Freundlich A7 Langmuir-Freundlich Y
2 B 5 RE/K K K K
L B I . R2 1/n Fil 2 C 0 LFil n R?
/L-mg /mg-g /L-g /mg-g /Lemg
288 0.521 3.510 0.997 0.535 1.142 0.989 4.325 0.318 0.838 0.999
BPA 298 1.250 3.570 0.990 0.427 1.750 0.987 4.971 0.492 0. 689 0.997
308 3.137 4.184 0.968 0.339 2.587 0.951 5.043 1.713 0.688 0.978
288 0.306 3.883 0.984 0.668 0.849 0.963 2.685 0.634 1.439 0.991
EE2 298 0.523 4.425 0.990 0.564 1.376 0.955 3.800 0.730 1.207 0.993
308 0.750 5.075 0.973 0.521 1.855 0.924 3.990 1.332 1.595 0.986




2 JRRKELSS ;. SRR ST FE SO A XK h BPA T EE2 (1) 55 769
x
sl @BPA A e L A2
_‘,.-""' ETh ¥
L& “ A ————
oA T 3 e -

3 ry A “,.-'""'. r'y P *
T A/' e - T r ’ _ L P
& ;e o 3ol & e
< 2-4 1'. a"‘. £ .f " -
< |7 . . N o

[ ¥ T B 288K I A
3 ® 298K A
." A 308K .
—---LFM
0 . L L L 0 .
0 I 2 3 4 5 6 0 1 3 4 5 6
c/mg-L7! c/mg L™
4 AEIRET Mn-Fe-M W% Ht BPA #0 EE2 i) %8 IR BT i 2%
Fig. 4  Adsorption isotherms of BPA and EE2 by Mn-Fe-M at different temperatures
i, Mn-Fe-M Xf BPA Il EE2 {9 fic R WG BE 4300 ) rROBRIET A 0 2 T REZE (AG") | ARifEda 28 (AH")

4.971 mg-g ' F1 3.800 mg-g ", Ui W] Mn-Fe-M X}
BPA [ W B K T EE2, H Q, i i i B 7 5 i
PN
2.4 BRI RS =

P 2575, W% B B0HE 49 M7 AT 1, Langmuir-Fregndlich
R BPA Fl EE2 7£ Mn-Fe-M [ (¥ 55 I W BB 30
AP SR SR R i FH IR R UL 5 2 B0l AT

ﬁhj}%?"%ﬁﬁﬁﬁ%ﬁ Mn-Fe-M WL BPA' I EE2 ;;HE;
M Sn‘ EE2 70 BPA IR YA HIFESH

%5 M-

HIbR AR 72

S(ASY) HELE R 5. AG" ¥ tafl,

LB I BE B4 T 55 1 A, 1 B AS AT 52 7 Min-Fe-M
X BPA I EE2 HW 35 4 1 K i /er“‘ﬁ*':‘r i
BFEE 5 KA. AHE> O 15 T W B 152 o A ¢ W X
5 25 B A RS — 3. B AS” >0 w&@%ﬁﬁ%%ﬁﬁ
ALY, l{&ﬁﬁﬁﬁ{mﬂfi"bn ZEAGE X T%ﬂ

Mn-Fe-M I ff} BPA i, AH %k? EE2 6 H Mn-Fe-

M %} BPA H’J%%ﬁdﬁ%}t -

Table 5 Thermodyndmlc pd.rameters of Mn-Fe-M ddwrbedj'tEZ and BPA

Wi | x WS B O R G /kJ-mol[ " H® /K] *mol |! §9/1+ (mol-K)FT
: - NZ . -36.414 T 6LTsI 339. 801
"' ‘ BPA 88 |_~ -38.763 61.781 339.801
! o B P 308 ™ -43.258 61.781 339. 801
F 288 - 38. 695 27.177 228. 070
EE2 298 -40.387 27.177 228.070
308 -43.283 27.177 228. 070

2.5 VRWRIFEEXS Mn-Fe-M WZF BPA F1 EE2 (520 A2 Mn( ID) I M (V) , 2o Mn (V) F2 220 T

VSR pH B AN ASUAT LA A 1 B 5] 2 1T AR AT, A
TUE’HHWWWQ?%¥%7&E,%%ﬁﬂﬁ%ﬁﬁﬁifﬁ
I E R E 5 (a) MW pH [EXT Mn-Fe-M
W ftF BPA F1 EE2 (5200, 7] LI 2] BPA 1 EE2 B
% pH ETHE , S EE 1 HY i b d 7. BPA Al
EE2 7E Mn-Fe-M _b A9 0% B 5 Bl A pH (922 1k AT
LR S AL a3, 24 pH <4 B, Mn-Fe-M %f BPA Fil
EE2 Wi 440 K 78 pH (E 6 ~ 8 Z [H] i, P A
HARTS Y WITE Mn-Fe-M _L 4 W BfH it JEAS R 15 A
4 pH >8 B}, EE2 AW & 28] R R, B3 pH {Ejv
11 B, R e A 22 i BPA B 7 pH {8
~9 Z A1 /MRS, 2 )5 2R T EEEEE.

AIFFEHGEE D E AR XA L A S AR
FRPE SR N Sk, EAE AL B WS et , A &
BEAE S M (D) A1 M (1) , — 4 1Y H IS FRAK A
P4 X A5 LTS Y W G 25 B i RO Ak 24 0 v
Zhao % ST R, BARAY pH {26 Mn (I &

AR RS LA HLTS Y, TR AE pH A%
B, Mn-Fe-M I B KA. B 5(b) @R T
Mn-Fe-M [¥] Zeta HLAv 43 4ii , fH &I 7] %1, Mn-Fe-M [
FHLEA R 7.5. 4 pH > 8 B, Mn-Fe-M 3K [ 47 f1
L, AT S Mn® 256 8 U SR b,
KIEWH ) OH ™ 45 BPA 1 EE2 35 4 W B o7
R, pH {EHE— 2 T+ 3] BPA il EE2 19 pK, {H,
BPA Al EE2 HLESH H* 47 F i ff, 5 Mn-Fe-M 17
FEFFEIT 7, 70 0 B s i — 2D IR

Ph NaCl ARV b 54, BF90 1 B i B X
Mn-Fe-M W% fff BPA il EE2 FI5Z N, 45 R 41E 6 (a)
Jii. B4 NaCl (¥ BE O mol-L~" 34 M £ 0.5
mol - L™, BPA 1% I fff & i 0. 552 mg-g~" 34 fin £
0.668 mg-g ™', EE2 WAL S, UL 2515
f8 Al LU BE BPA F1 EE2 78 Mn-Fe-M | 1
B, 33X FE R T R o R 0 R TR ey 1Y) B
WCVE AN ER B i X — 4 RS e R 2k



1{‘!; _".'

770 I A 41 &
2 4 6 8 10 12
. — 60
(a) BPA IBPAT BPA™ (b)
25 "
EE2 EE2 s
. ol {\
.: N
1.0 | \'_.—-——_‘-.‘: -0 b
—m— Mn-Fe-M
st
_——"
0 E 1 Il 1 L _60 1 L L
2 4 6 8 10 12 2 4 6 8 10 12
pH pH
E5 &% pH {EXf Mn-Fe-M Wt BPA 1 EE2 {8400 5% Mn-Fe-M [ Zeta B35} 76
Fig. 5 The pH effects on adsorption of BPA and EE2 by Mn-Fe-M and Zeta potential distribution of Mn-Fe-M
08 08 o
(@ BPA [ ] EE2 (&)
\
§
\
=
* .
-
-
.
.
el
P NOy™ €O SO PO
) , - NaClif fif/mol-L™! . AT
ary II ;’J T .:::,‘ ' ;l','r .-"“ f.-;q L
[+ ; | 6 iﬁﬂﬁﬂl%tﬁifg*ﬂ%ﬁ-ﬁ%gﬂ BPA 1 EE2 7£ Mn-Fe-M IR Ff i3 % 1
;{'I’l -Fig. 6 Effects of ionic strength and co-existing anions on adsorption of BPA and EE2 by Mn-Fe-M
i

. HAEBH B T % BPA F1l EE2 7F Mn-Fe-M | W [
B AN 6 (b) Fizs. NO; i1 SO, % BPA {E Mn-
Fe-M [ Bt A {2 2E 4 FH, i CO3~ A PO;~ W25
il BPA 7E Mn-Fe-M _F (W[t Bk SO~ 4k, NO; |
CO;™ F1 PO, 24l EE2 7 Mn-Fe-M [ &9 W% Fff
HAImH e SEE NO; < COy™ < PO}~ BYRLAL, X n]
et THAA B T 5 EE2 M BPA 35 4+ W [

HEAE
0.60

____ (a)BPA
i ] 0.1 mol-L”" NaOH
B cHsoH

g/mg-g”!

ER ok
7 Mn-Fe-M %i7k# BPA 1 EE2 R AT ESFI A%
Fig. 7 Recyclability of Mn-Fe-M for adsorption of BPA and EE2 from water

’fj)ﬂ—i[ﬁ] .
2.6 WRRRFRIEAE

XF Mn-Fe-M A PG FRHHIVEEAT T PFAG , FH WA
AT —FI ol NaOH W WIR ML 05 5 —Fh
CH,OH Pl fiA:=. 25 R an &l 7 FroR. FiE 96 R EL
BIBEAN, NaOH FEA: ) Mn-Fe-M X} BPA f4 1% fff i 1%
WIEAK[ 7 (a) 1,1 CH,OH T4 )5 #Y Mn-Fe-M X}

0.4

(b) EE2

q/meg’!

(LEINVN- 4



234 JARKLLAE . BRI BRSO AT XK BPA # EE2 1) £ BR 7

BPA (1) W fh & F % 32 2242, 5B CH,OH X} Mn-
Fe-M FRAE B0 B 4f. H & 7 (b) AT, NaOH Fl
CH,OH X} EE2 W FfH 41 FS () Mn-Fe-M 3 HA7 # 4f
oA ROR , 4003 CH,OH B4 )5 () Mn-Fe-M , {3
A5 WE Xt EE2 By i O B T SR WI 1) 81. 26 %,
1M NaOH 5/ J5 i Mn-Fe-M, 1& ¥ fdi F 5 YK 5 %F
EE2 (AW B 12 58 2 K F 37 il %5 1) Mn-Fe-M. [H it
Mn-Fe-M &5 T-HEAE AT IGFMEFH 0 I B 5.

3 it

(1) Tl 28 i K T T 8 5 e Ay P A, ARG+ Pl
BEAEXT HE 8 HH T 25 B K o B Py 43 I T 39
BPA Fl EE2. T2k 194G A AL R F-H8i 4% 450 nm [7]
BRR B KR, PR S B R SR A PR L e T AR
% Frar . BBFLARFURA L b2 i AR 34 B 8 .

15 ey LBt LU 5% 28 B, oA oM 8 5ok o Wl
Xﬂ“ BPA H1 EE2 JLF-BA KBRAEST , SR EKVETS 06
FEBl AT MDRLXT BPA il EE2 f 2 MR i % i
5 - BRI EL , BT 58 £ PR B KR L3R
AR ALAL B, B A il M«Eﬂﬂﬁ%ﬁﬁtﬁﬂ

/(2) Mn-Fe“M, % BPA HI EE2 frITR 5 7’3#’
A%ﬁﬁlﬂ\ﬁf%ﬁ’*” R P9 S SR R L%Ej

W Z. SRR S5 %) 208K Iy Mn Fe-M X

BPA Fll EE2 aﬁmiww@i%ﬁuﬁ4 971 mg-g™" |

F1.37800 mg- g %ﬁ”ﬁﬂt%%ﬁ@iﬂi i@f'ﬁ%ﬁ
AT RN A FEE2 (Il B 00 R
Mn-FeAM Xf BPA Fl EE2 1 it B %5 pH 8 1 Tt
e T AL
(3) B 73R JE A58 A # T Mn-Fe-M X BPA
1 EE2 AW B, S A7 BH 2 7+ SO~ Xt BPA 1 EE2
(TR BEE A AR 08 4 T T CO3™ I POG ™ U 2 41
BPA il EE2 7 Mn-Fe-M _ (W B 8 B 55 14544 S 6
W] Mn-Fe-M J2& % TR A6 FR e FH 1 2 fA 511
B2k
(1] BRECE, #880, X0Ph, 4. SRy 20 38T 4 e R & H 52
TARPRFITTR Y 75 YRR AE ()], P EBREE R, 2017,
37(11); 43234332,
Chen M H, Guo M, Liu D, et al. Occurrence and distribution of
typical endocrine disruptors in surface water and sediments from
Taihu Lake and its tributaries[ J].
2017, 37(11) : 43234332.
[2] LiuYH, Zhang S H, Ji G X, et al.

and risk assessment of suspected endocrine-disrupting chemicals

China Environmental Science,

Occurrence, distribution

in surface water and suspended particulate matter of Yangtze

River ( Nanjing section) [ J]. Ecotoxicology and Environmental
Safety, 2017, 135; 90-97.

[3] NieMH, Yan C X, Dong W B, et al. Occurrence, distribution
and risk assessment of estrogens in surface water, suspended

particulate matter, and sediments of the Yangtze Estuary[ J].

Chemosphere, 2015, 127 109-116.

[4]

[5]

[9]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Bai X L, Acharya K. Removal of seven endocrine disrupting
chemicals ( EDCs) from municipal wastewater effluents by a
freshwater green alga[ J]. Environmental Pollution, 2019, 247 .
534-540.

Padhye L P, Yao H, Kung’'u F T, et al. Year-long evaluation on
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.

Qin Q D, Wang Q Q, Fu D F, et al. An efficient approach for
Pb( II') and Cd( I ) removal using manganese dioxide formed in
situ[ J]. Chemical Engineering Journal, 2011, 172(1) ; 68-74.
AL, R, YIS, S ST O A e ki 0
PERELJ]. PREERLA:, 2019, 40(6) : 2773-2782.

Zhu S H, Zhao J J, Yin Y J, et al.
modified biochar for arsenic removal from aqueous solution|[ J].
Environmental Science, 2019, 40(6) ; 2773-2782.

MW, BFETE, B, 5. PR U Bk i AURL I B R %) As
(V) IR LBR[T]. PREERIE, 2018, 39(1) : 170-178.
Zeng H P, Lit S'S, Yang H, et al. Arsenic £ V-~)".;em0\:al by
granular adsorbents /made from backwashing .r_ﬁé‘iigif'lals from

Application of goethite

biofilters for 1ron and manganese removal [ J ‘A Et'llviroﬁmental
Science, 2018 39(1) 170 178. -" —
Jiang L Y, GuYL, CuolH Q, et al. Efficiesit ren}(fval of 17 -
elh1nyle§trad101 (EE2%) from ‘water using freshly 'formed FeMn
binary oxide [.J] RSC Advances 2017, 7 ("38) 23802—
23811, v .
Wang L I:f Jiang J, Pang S Y et al. Oxldanon uf bls_p_henol A‘:_“
by nonmdlcal activationgof peroxymonosulfate in the presencé:of
amorp]umu_‘ manganese® dioxide [ J ]. Chemical *Enginegting
Journal, 2018, 352 1004-1013. 7
Balgooyen S, “Alaimo P J, Remucal C K,
transformation of MnO, during.ihe oxidation of bisphenol A[J].
Environmental Science & Technology, 2017, 51 (11) . 6053-
6062.

Tan X Q, Wan Y F, Huang Y J, et al. Three-dimensional MnO,

porous hollow microspheres for enhanced activity as ozonation

et al. Structural

catalysts in degradation of bisphenol A[ J]. Journal of Hazardous
Materials, 2017, 321, 162-172.
Jiang J, Gao Y, Pang S Y, et al.

manganese dioxide in the oxidation of phenolic compounds by

Understanding the role of

aqueous permanganate [ J ]. Environmental Science &
Technology, 2015, 49(1) . 520-528.

Lin K D, Liu W P, Gan J. Oxidative removal of bisphenol A by
manganese dioxide: efficacy, products, and pathways [ J].
Environmental Science & Technology, 2009, 43 (10) . 3860-
3864.

Im J, Prevatte C W, Campagna S R, et al. Identification of 4-
Hydroxycumyl alcohol as the major MnO, -mediated bisphenol A
transformation product and evaluation of its environmental fate
[J]. Environmental Science & Technology, 2015, 49 (10):
6214-6221.

LiG, lu YT, Lu C, et al.

bisphenol-A over reduced graphene oxide modified sea urchin-like

Efficient catalytic ozonation of

a-MnO, architectures [ J ].
2015, 294 201-208.

Dong Z Y, Zhang Q, Chen B Y, et al. Oxidation of bisphenol A
by persulfate via Fe;0,-a-MnO,

Journal of Hazardous Materials,

nanoflower-like catalyst:
mechanism and efficiency [ J].
2019, 357 337-347.

FESHRE, sk, MBS, S 0L = RO A B R R

Chemical Engineering Journal ,



772 2D 53

Es 41 &

PRXF 7K B RRER W I [T ]
5024-5035.

Wang D H, Zhang H H, Lin ] W, et al. Adsorption of phosphate
from aqueous solutions on sediments amended with magnetite-
modified zeolite [ J]. Environmental Science, 2018, 39 (11):
5024-5035.

22, 35, %@r‘“ 4. fﬁi?ﬁﬁ’ﬁA
IRGE A Ly B B W W B 5R0 [ ).
4882-4890.

FuJ, Fan F, Li H N,
chitosan bead ( FMCB) :
Environmental Science, 2016, 37(12)

FIERLAE, 2018, 39(11);

ALY/ e Rk —Fh
BBl 2016, 37 (12):

et al. Fe-Mn binary oxide impregnated
an environmental friendly sorbent for
phosphate removal[ J ].
4882-4890.

IR, R, sk—oe, % AP/ EYRE SR
XK TR AR B REPE [J]. FRBERESE, 2018, 39(3):
1220-1232.

Zheng X Q, Wei A L, Zhang Y X, et al. Characteristic of nitrate
adsorption in aqueous solution by iron and manganese oxide/
Environmental Science, 2018, 39(3) .

[20]

biochar composites[ J .
1220-1232.
[21] Bucevac D, Maletaskic J, Omerasevic M, et al. Porous acicular
mullite ceramics fabricated with in situ formed soot=oxidation
catalyst obtained from waste MoSi, [ J]. Ceramics Inler-’n.?{fnnal s
2017, 43(13) : 9815-9822.

[22] XuLF,XiXA, ZhuWL, etal. Invesli‘ge.ition on lh..e influence

factors for prepanng mullite-whisker- %trmclured porou% cPI:aml(‘ .

]
23} Wang J Ly Yu;ius R, Li J G,

0x1des on

Journal, 6 Alloys and Compounds, 2015 649' 739#745:-*
et al. I-n situ nt]ws"fs of

fibers -r‘for forma],dehyde
Apphed Surface
Sclence 2015, 357 787-794. i

= manganese’ polyester |

decomposilion at’ room temperature [| J ]!

[24} Wang] L, Zhang P Y, Li J G, el af Room temperature F,

i oxufatlon of formaldehyde by layered manganese 0x1de effect-of __,.r

! waterf] J¥ Environmental Science & Technology, 20155 -49
(20) : 12372-12379.
Wang J, Li H B, Shuang C D, et al. Effect of pore structure on
adsorption behavior of ibuprofen by magnetic anion exchange
resins[ J |. Microporous and Mesoporous Materials, 2015, 210

94-100.

[26]

[27]

(28]

[29]

[32]

[33]

[35]

Li L, Quinlivan P A, Knappe D R U. Effects of activated carbon
surface chemistry and pore structure on the adsorption of organic
Carbon, 2002, 40

contaminants from aqueous solution [ J ].

(12) : 2085-2100.

Wi, GORKE T EAL R ALK T B BTG Y W A
FFE[D]. BRIE: WREE LR, 2013,

Yang J J. Performance and mechanism of the oxidation of typical
organic pollutants by nanoscale hydrous manganese dioxide[ D ].
Harbin: Harbin Institute of Technology, 2013.

Guo W L, Hu W, Pan J M,

separation of BPA from aqueous solution using novel molecularly

et al. Selective adsorption and
imprinted polymers based on kaolinite/Fe; 0, composites [ J].
Chemical Engineering Journal, 2011, 171(2) ; 603-611.

Park Y, Sun Z M, Ayoko G A

organo-montmorillonite ;

, et al. Bisphenol A sorption by
Implications for the removal of organic
contaminants from water [ J]. Chemosphere, 2014, 107 249-
256.

Liou S Y, Chen W R. Oxidative transformation kinetics and
pathways of albendazole from reactions with manganese. dioxide
[J]. Journal of Hazardous Materials, 2018 ,. 347 299 306—
Zhu M Q, Ginder-Vogel M, Parikh S J, et al. ano"n effécts on
the layer structure of biogenic Mn-oxides [ 97
Science & Technology, 2010, 44(12) 4465—447’1 o
Zhao W, Jcai H J, Liu '1' et al. Relatlonshlp b;;f'ween Ph“
adsorpllon and ave-ragé Mn oxidation state in byl’lll’lell(, bu'heasﬂes
[J]. Clay@ angd’ Clay Mlnerals 2009, 57(5) ;513 520

Duan F} F . Chen C Q, Lhaﬁ X F,

surface molecular]y ujprlmed polymers wnh synergy. of - '131-‘!

Env1ronmentdl

et al. Water- compatlble

functional _monomers f.or enhanced Selectlve adsorption ot

bisphé.nol_'“ \from aqueb'uls solution[ J . Environmental Scieree :
o e

Nano, 2016, 3(1) . 213222, i

Josephi/L, Boa-ieng L K, Flora J] RV,

bisphenol A and 17a-ethinyl estradiol by combined coagulation

et al. Removal of

and adsorption using carbon nanomaterials and powdered
activated carbon [ J]. Separation and Purification Technology,
2013, 107 3747.

Ouyang K, Zhu C H, Zhao Y,
magnetically separable Fe;0,/graphene oxide hybrids [ J ].
Applied Surface Science, 2015, 355: 562-569.

et al. Adsorption mechanism of



HUANJING KEXUE Vol.41  No.2

Environmental Science (monthly) Feb. 15, 2020

CONTENTS

Influencing Factors of Long-term Variations on Gridded PM, s of Typical Regions in China Based on GAM Model NAN Yang, ZHANG Qian-qian, ZHANG Bi-hui ( 499 )
Gridded Atmospheric Emission Inventory of PCDD/Fs in China CHEN Lu-lu, HUANG Tao, CHEN Kai-jie, et al. ( 510 )
Spatio-Temporal Variations and Source Apportionment of Carbonaceous Species in PM, 5 Across Multiple Sampling Locations in the Chengdu Plain «+-vesseresseresersesnsicnnsiiicinnees
..................................................................................................................................................................... SHI Fang-tian, LUO Bin, ZHANG Wei, et al. ( 520 )
QIU Chen-chen, YU Xing-na, DING Cheng, et al. ( 529 )
Characterization, Seasonal Variation, and Source Apportionments of Particulate Amines (PM, 5) in Northern Suburh of Nanjing »++++eseereeseeeeeees LI Xu-jie, SHI Xiao-wen, MA Yan, et al. ( 537 )

Diurnal Variations and Source Apportionment of Water-soluble lons in PM, 5 During Winter in Nanjing Jiangbei New Area -

Pollution Characteristics and Source Apportionment of n-Alkanes and PAHs in Summertime PM, 5 at Background Site of Yangtze River Delta  ++++veerversvseseresssisnsicnniiiisiiinnen

.................................................................................................................................................................. XUE Guo-yan, WANG Ge-hui, WU Can, et al. ( 554 )
Source Apportionment and Health Risk Assessment of Polycyclic Aromatic Hydrocarbons in PM, s in Changchun City, Autumn of 2017 -+- ZHANG Yi-xuan, CAO Fang, ZHENG Han, et al. ( 564 )
Heavy Pollution Characteristics and Assessment of PM,  Predicted Model Results in Beijing-Tianjin-Hebei Region and Surrounding Areas During November 23 to December 4, 2018 ++++-++

........................................................................................................................... ZHU Yuan-yuan, GAO Yu-xiao, CHAI Wen-xuan, et al. ( 574 )
Analysis of Characteristics and Meteorological Influence Factors of Ozone Pollution in Henan Provinge — «+resseseereeressesenenseenenennsininenns QI Yan-jie, YU Shi-jie, YANG Jian, et al. ( 587 )
Spatio-Temporal Distribution and Variation Characteristics of Aerosol Optical Properties in Henan Provinge =«+:«+«+ssssesessessensenssienenenssininsnsnininenens ZHANG Rui-fang, YU Xing-na ( 600 )
Analysis of Water Soluble Organic Aerosol in Spring PM, s with Soot Particle Aerosol Mass Spectrometry (SP-AMS) +xesereeseerenes HUANG Wen-qgian, CHEN Yan-tong, LI Xu-dong, et al. ( 609 )
Temporal Evolution and Main Influencing Factors of Black Carbon Aerosol in Nanjing YANG Xiao-min, SHI Shuang-shuang, ZHANG Chen, et al. ( 620 )

Pollution Characteristics and Ozone Formation Potential of Ambient Volatile Organic Compounds( VOCs) in Summer and Autumn in Different Functional Zones of Lianyungang, China -++-+-+-
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" QIAO Yue-zhen, CHEN Feng, LI Hui-peng, et al. ( 630
Operation and Maintenance of Cost-Effective Volatile Organic Compounds Abatement Alternatives —+«eeseseeseseseeresssnsnnisnniisnes QIANG Ning, SHI Tian-zhe, MIAO Hai-chao ( 638
DING Cheng, YU Xing-na, HOU Si-yu ( 64
SHA Yun-fei, SUN Xing-bin, XIN Wen-peng, et al. ( 656
JIN Jia-xin, SUN Shi-da, WANG Peng, et al. ( 665
QIAN Feng, XUE Chang-xin, XU Xiao-wei, et al. ( 674

Pollution and Deposition Characteristics of Precipitation and Its Source Apportionment in Xian City ++++++++

Bacterial Diversity and Community Structure Antibiotic-resistant Bacteria in Bioaerosol of Animal Farms -+

Vehicle Emission Inventory and Scenario Analysis in Liaoning from 2000 to 2030

VOCs Emission Characteristics of DPF Regeneration in National VI Diesel Engine *-
Characteristics and Significance of Stable Isotopes and Hydrochemistry in Surface Water and Groundwater in Nanxiaohegou Basin +++++ GUO Ya-wen, TIAN Fu-giang, HU Hong-chang, et al. ( 682
Spatio-Temporal Distribution and Risk Assessment of Heavy Metals in Middle and Lower Reaches of Le’an River YU Yang, LU Ya-ning, WANG Wei-jie, et al. ( 691
Spatio-temporal Evolution and Relationship of Water Environment Quality and Phytoplankton Community in Wenyu River ZHU Li-ying, CHEN Yuan-yuan, LIU Jing, et al. ( 702

)
)
7)
)
)
)
)
)
)
High-Frequency Dynamics of Water Quality and Phytoplankton Community in Inflowing River Mouth of Xin'anjiang Reservoir, China -+ DA Wen-yi, ZHU Guang-wei, LI Yun-xiang, et al. ( 713 )
Phosphorus Storage Capacity and Loss Risk in Coastal Reed Wetland Surrounding Bohai Sea +++++++++-+ ++ SONG Jia-wei, XU Gang, ZHANG Yang, et al. ( 728 )
Spatio-Temporal Variation of Release Flux of Sediment Nitrogen and Phosphorus in High-Risk Period of Algal Bloom in Lake Erhai -+ LIU Si-ru, ZHAO Ji-dong, XIAO Shang-bin, et al. ( 734 )
YANG Yi, HAN Li-yuan, LIU Huan-wu, et al. ( 743 )

)

)

)

)

)

)

)

)

Fluorescence Characteristics and Source Analysis of DOM in Snowfall of Xi’an

Performance Assessment of Permeable Interlocking Concrete Pavement Facility Structure ZHANG Jia-wei, LIU Yong, JIN Jian-rong, et al. ( 750
Photocatalytic Degradation of Rhodamine B with Micro-SiC/Graphene Composite Under Visible Light Irradiation
Removal of BPA and EE2 from Water by Mn-Fe Embedded in Acicular Mullite -+

Fabrication of La-MHTC Composites for Phosphate Removal; Adsorption Behavior and Mechanism

(
7HU Hong-qing, YANG Bing, WEI Shi-qiang, et al. ( 756
++ ZHOU Qiu-hong, LONG Tian-yu, HE Jing, et al. ( 763
(
(

SONG Xiao-bao, HE Shi-ying, FENG Yan-fang, et al. ( 773
SUN Ting-ting, GAO Fei, LIN Li, et al. ( 784
XU Chu-tian, LI Da-peng, ZHANG Shuai, et al. ( 792
TANG Ning, LI Ru-zhong, WANG Yu-qing, et al. ( 801
++ ZHAO Zhi-rui, ZHANG Jia-yao, LI Duo, et al. ( 809
Removal Performance of Antibiotic Resistance Genes and Heavy Metal Resistance Genes in Municipal Wastewater by Magnetic-Coagulation Process «++sessereeseseserenssnemienensnininenne
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU Wen-chao, ZHENG Li-hing, WEI Yuan-song, et al. ( 815 )

Effect of Tetracycline Antibiotic on Abundance and Transcriptional Expression Level of Tetracycline Resistance Genes in Activated Sludge =««+«++++ssseseersersenesemenensnnininsnininee

Adsorption of Low-Concentration Phosphorus from Water by Composite Metal Modified Biochar

Phosphate Adsorption from Water on Ca0,-loaded Magnetic Diatomite

Phosphorus Forms and Release Risk of Sediments in Urban Sewage Treatment Plant Effluent and Receiving Stream Reach

Purification Characteristics of Urhan Tail Water from Sewage Treatment Plant by Biofilm Ecological Floating Bed

..................................................................................................................................................... RUAN Xiao‘hui, QIAN Ya_jie, XUE Gang, el al' ( 823 )
Denitrification Process and N,0 Production Characteristics of Heterotrophic Nitrifying Bacterium Pseudomonas aeruginosa YL +++ YANG Lei, CUI Shen, REN Yong-xiang, et al. ( 831 )
Environmental Factors Influence and Microbial Community Structure Analysis of Entrapped Anaerobic Ammonium Oxidizing Bacteria «++++++* WANG Xiao-tong, YANG Hong, SU Yang, et al. ( 839 )
Research on Denitrification Performance of Enhanced Secondary Effluent by Embedded Denitrification Filler and Pilot Application -+ ZHOU Ya-kun, YANG Hong, WANG Shao-lun, et al. ( 849 )
Temporal Anaerobic Effect on Aerobic Granular Sludge with Intermittent Influent-Intermittent Aeration «+e«+seseeessesererseesienenenneieniennens ZHANG Jie, WANG Yu-ying, LI Dong, et al. ( 856 )
Simultaneous Short-Cut Nitrification-Denitrification Phosphorus Removal Granules Induced by Phosphorus Removal Granules — «««esessesrereesesnesnense LI Dong, LIU Bo, WANG Wen-qi, et al. ( 867 )

Spatial Distribution Characteristics and Pollution Assessment of Heavy Metals on Farmland of Geochemical Anomaly Area in Southwest Guangxi

......................................................................................................................................................... WANG Fo-peng, XIAO Nai-chuan, ZHOU Lang, et al. ( 876 )
Evaluation and Source of Heavy Metal Pollution in Surface Soil of Qinghai-Tibet Plateau YANG An, WANG Yi-han, HU Jian, et al. ( 886 )
Characteristics and Factors of Soil Enzyme Activity for Different Plant Communities in Yellow River Delta MO Xue, CHEN Fei-jie, YOU Chong, et al. ( 895 )

Effects of Management Measures on Soil Water-soluble Carbon and Nitrogen and Their Three-Dimensional Fluorescence Characteristics of Pinus tabulaeformis Plantations on Loess Plateau

*+ SONG Ya-hui, ZHANG Jiao-yang, LIU Hong-fei, et al. ( 905 )
Effects of Biochar Input on Changes of Available Nutrient Elements in Riparian Soils with Different Landuse Types ZHOU Hui-hua, YUAN Xu-yin, XIONG Yu-ting, et al. ( 914 )
Effect of Applying Hydrochar for Reduction of Ammonia Volatilization and Mechanisms in Paddy Soil «+eeseeseseesmesssmsenensmsinsnsinenenes YU Shan, XUE Li-hong, HUA Yun, et al. ( 922 )
Effects of Mycorrhizal Fungi on Nitrification and Denitrification in the Rhizospheric Soil of Aquatic Plants and Its Microbial Mechanism «++++++++++ LIU Duo, WANG Lei, CAO Zhan-ho, et al. ( 932 )
Comparison of Floating Chamber and Diffusion Model Methods for Measuring Methane Emissions from Inland Fish-Aquaculture Ponds —«+e+seseeseer HU Tao, HUANG Jian, DING Ying, et al. ( 91 )
Simultaneous Quantitative Detection of Thirteen Common Antibiotics in Leafy Vegetables by Ultra-High Performance Liquid Chromatography-Tandem Mass Spectrometry -+

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHEN Qian, LIU Yang, XIAO Li-jun, et al. ( 952)
YU Yao, LUO Li-yun, LIU Zhe, et al. ( 962 )

BIAN Jian-lin, GUO Jun-mei, WANG Xue-dong, et al. ( 970 )
)

)

Accumulation and Translocation of Cd in Brassica rapa Under the Influence of Selenium

Tolerance Mechanism and Cadmium Enrichment Abilities in Two Brassica napus L. Cultivars
Enhanced Phytoextraction of Cadmium Contaminated Soil by Trifolium Repens with Biodegradable Chelate GLDA
Heavy Metal Contents in Animal Manure in China and the Related Soil Accumulation Risks -+

HE Yu-long, YU Jiang, XIE Shi-gian, et al. ( 979
*+ MU Hong-yu, ZHUANG Zhong, LI Yan-ming, et al. ( 986
Microbial Community Succession in Industrial Composting with Livestock Manure and Peach Branches and Relations with Environmental Factors —««+se+ssssereeesesenenssnnienensnniinsnnen

CAI Han-bing, FENG Wen-wen, DONG Yong-hua, et al. ( 997 )
ZHU Wei-jing, ZHU Feng-xiang, WANG Wei-ping, et al. ( 1005 )




	0
	28

