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Abstract In order to reahze the simultaneous remediation of heaw meLaHgmp omammated (Pb, Zn, (m and LdB soll’!I a qonl yﬁkchon syslem was esldbllshe({‘td study the
), and nano red mud loaded wi'lh HanoBero- valer} irofdRMn-nZV1) , on the remedlatlon of Phe7n | |

i _.. ¥ L“_-
A=

effect and mecham%m of t,hree passnators red mud (RM) gano .red
Cus aand dd composnter'f'omtammated soils and to explore the—_;eff'e(‘t sorf Pb Zn,_Cu and Cd morphological dl%trlbutlon on the control of Pb, Zn, Cu, and’ Cd accumulatlon -ﬂ’ﬁ"
results| showed thatﬂle app].icatlon of the three passivators iugmfl(‘anﬂv mcreas(;x{_ he soil pH, reduced the cont&lfI of Ph, Zn, Ctlld and Cd in the acid-extractable.state ('Fl)' and
increased the cotent of thefesidue state (F4). The flnal passnanon;kff'ect showed that RMn-nZV I>RMn>RM In addition, the three passivators significantly Ieef'ﬁ'ﬁed the
,a(‘cumulauo'n of Pb, Zn, ﬂu* and Cd in the edible fractlonﬁof pakchm the-RMn nZVI treatment showed the, hlghest ré’ﬂuctlon with Pb Zn, Cu, and Cd decreasing by 35. 11%,

45, (g% 69 52% and 59 63%-,-respe('t1\ely Thls study SLOWE:J t&gt the new-pas ifation material of nano red mud loaded with nario zero-valent iron has certain potential for

appligaton ipghe fefor repediaionofheavy metal composife-contaminate il
Key words; 'red mud; nafio'zero-valent iron; passivation; heavy metal; polluted soil
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Table 1  Basic physical and chemical properties of the tested soil

5H H o(FPh)  o(AHEPD) o(fZn) o(fHEZ) oAHE) o(fCe) o(FHEC) o(BCd) o5 Cd)
) P /mg-kg™' /mg-kg! /mg-kg™' /mg-kg™' lg-kg™! /mg-kg! /mg-kg™' /mg-kg! /mg-kg™'

S8 571 1012.98 220.22 485.91 115.17 28.73 150.72 18.22 4.59 186
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Table 2 Effects of red mud-based passivators on basic physical and

chemical properties of pakchoi planting soil

AN b B pH w(OM)/g kg™
CK 5.71+0.01¢ 28.73+1.59a
RM 5.96+0.01b 31.77+0.82a
RMn 6.14+0.02a 31.48+1.23a
RMn-nZV1 6.18+0.02a 32.34+1.63a

DA/ “p B 378 AN [7) b B ] 22 53 4 3 (P<0. 05) , F [#]
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Fig. 1 Effect of different red mud-based passivators
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on soil heavy metal morphology
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Fig. 2 Effect of different red mud-based passivators on heavy

metal concentrations in pakchoi

17.32%; RMn Al RMn-nZ V1 1t F 5 Z FRAK T 4 Fh i
48 I E R B(P<0.05), A i RMn i £k 5 %
H4JE P, Zn, Cufll Cd Y& £ REBUR KM T
16.65% . 28.07%. 28.77% I 42.43%, ¥ il RMn-
ﬂvaKWHEéEPbZn<mﬁcﬁw%%§ﬁ
3 B BEAR T 34.35% . 45.03% . 6826%%[15957%,
b 4057 RMUF R M £ FAEAIE ik iﬁﬁi&aﬂ E‘hfttﬁ%n
L FEL 2% 8 B muﬁmWﬁm%ﬁ£%$ .
E%%%%%nﬁHMMﬂwmﬁﬁﬁhﬁﬁ
o ;rﬁv o %F

Y mahmawnm&ggaﬁ;%%& b
Taf)le 3 Enrlq}ﬂhenl coefficient of heavy m‘gla}s in plakcﬂ,bl

ckf ¢ P
RM ",:-'::"
RMn 4
RMn-nZVI

—

'
== Zn Cu f .

0.41£0.01a  0.35£0.02a
0.30£0.01b  0.32+0.01a
0.29+0.00b  0.25:0.03b
0.22+0.01c  0.1120.01c

. Ph
6".3210‘100141
0.27+0.02h
0.26+0.02h
0.21+0.02¢

0.38+0.07a

0.26+0.05b
0.18+0.00b

2.2.3
P

M 3L, NS B R E A
B R PESRENESE ML, K5
HUAS (F1) DA BBR I 25 (F4) F B0 T 558 4 i A0 S
AR ERB S TESEP, InMCGdWEHES
3 4R 0 IR P HR B (FD 28U T 3% 19 1E A
KHE(P<0.05); /NIRRT B HIER 4> 8 4 )8 Zn 9 & 12
S5 E S EMRE S (F4) SR 2 TS EN
FAFEE(P<0.01), Cu Ml Cd IS E0H T 58 35 19 A
KAE(P<0.05), Al UL/NFIZEXT Ph. Zn. Cufil Cd Y
MR ZET BT Ph, Zn, CuflCdiy &
N 2 S 2R R R A Ak R 4 R S RS g
ii@% Zn, Cufil Cd WM T2 OGS & &, IF¥
LTy # A kg 0 M AR I 1T SRS BRI A, X/

ANESRE R S IR E SR P ARG

F1 F2

#ARINAE P<0. 05 Z3 (BUR) IS 3 5
HERAE P<O. 01 20 CBUR ) A G A i 3%
B3 TEPESRERESSNMNEXTRATBSIEESR
SEEXYE
Fig. 3 Correlation between heavy metal forms in soil

and heavy metal content in the edible part of pak_,(;,ho'l'"
J

o
v ff y =

et |
o [ .ﬁ{?'

o -

f@ﬁﬁﬁzﬂ@ﬁ@ﬁmw%ﬁ,,ﬂﬁﬁ
E}Ei%ﬁ%ﬂ% '3@%@ G T o AR 4 E;ﬁﬁﬁ’]
ALO;. w@aewﬁ&9£%ﬁ aﬁﬁgﬂﬁﬂ
%ﬁfﬁﬁiﬁiﬁﬁﬁﬁﬁﬁﬁkmﬁm it
Mw%ﬁm%ﬁﬂﬂwﬁnwﬁ%#mﬂrww%
iﬁﬁﬁ@é%makﬁﬁm Hite, A5
j?/)%‘ﬂfﬁﬁﬁir J\ﬁnZVIFﬁEyJﬁ?'%@fﬂf{Jﬁ
L ZVIB BN T P, Zn. Cu 1 Cd & 4 15 B + 8 5
BOAMER A R R, JRUE R LR RM. RMn I
RMn-nZVI E A7 ot [ R fb + 52 UL K glifh - 58 i 4 Ja
Pb. Zn., Cu Ml CdWEEGAEN, HAR N : RMn-
nZVI>RMn>RM. 4 pH & e - 5 1 43 & A R vE RN
IS B R R 7, R 2l 3 R R U8 Sk A Ak 7
YIRENS WP e R pH, JR I 2 —7E F AR U A
Y, MR LIS SN Y Tk R
KN, 3R 4% A pH'S. RMn-nZ VI #l RMn ¥ Fh
MR Tak A, BURAR /N o F T ARG K DL K
Jof T PR S S PR 2 43 A 2 R) B A BLARE
Haam,  [ABF RMn-nZVIH A0 260 S At & A G
OH My A= ™, Mo A48 T pH BE 1 £ B M . RMn-
nZVI>RMn>RM. {H 3 F & 4k 71 (14 jta FH X -+ 18 A7 #LJ5T
TR ERW, XEH TRE., 9OREMKFE
AR TCALY, A PLR s & b, D A 2R 8
SR 5 X A HEA BILIT Y B S e R P

B LA AE, AR e SR AL R Er, g4
Fh R 4 Jm 22 DL S AL A (F3) Rk i 35 (F4) £ 4F
wmaR RS, RS AT REEE(FD R



4 1] X g 5 AR TE N R T AN RN £ 4 T e - R S OR 2477

BB REAC, A AL (F3) Msk i 45 (F4) /Y & B
Fim, AT UL AR S B AL X 23 P, Zn. Cu il Cd
FEAE W] S A A ASOR . PR IPL A T Okl
SRR A RIS, T T R pH, SRR
- A 3 I Y AT AR B AT £, 3 O R
Pb* ., Zn®, Cu® I Cd* iX 4 F 5 4 & BH S 1 A9 i e T
B A B 5. @pH A TH i 2O, OH i
5+ rh R B T4 A R A AR, X
4 FP TR 4 Jm BH B SR A T W, TR
H OH WAl B3 5 P>, Zn*. Cu®Hl CA* 454 A 1k
LAY UTTE S QIR U S A R R T LR 45

FIXF Ph. Zn. Cu Fl Cd #EFT 2 1 W B>, R e o 4
Ja8 3 AT 3 5 A R 2R IR BH B T R AT B T A e T

BAF 7 2R U8 35 B L 2 T . (@ AR V8 B Al Ak AR 3 A AR
KM FEIE R B & A 5L, R S ESm T
KA A RN, LLULTE 08 2Ok H W B 7E b R
12 @RMn-nZVI 1 nZVI B 77 18 1] 45 0% B 44 Ph> A
Cu" 3 J5U B AR AE 9 PO Cu™ ™, [i] i nZ VI AT 1
%%ﬁ%A%Lﬁ%ﬁ%AﬁmﬁwW£ﬁﬁﬂ
i e 2 mmawﬁi%ﬁé@%%%ﬂ%%%ﬁ
T RMn #l RM, ] UL 55 e & ﬂw@ﬁﬂﬂﬁiﬁ

EM@%TTWHW% JE, ﬁ;fJ

R AL Gt A S @éﬁ
@m & A R g R IR AR

S
i L

I YRS 2 Embﬁgﬁ“&WWMT/
Frgd il s T o fes )

ﬁ%@%i%ﬁﬂ&&%%%ﬁ%%%%%i@&f

F A B 2l RIS 0 2 A A
25U e B MR ORI L T R 8 R B 3
it P T I A0 9 T 4R S 2 04 G 1 21 0 A A PTG
BT A AL . MATIT S B b/ 1 360 T 4 JR LR
WA /N 1R T A R S e 1 16 B T P R e SR B AL
Fr, RMn-nZVI B LA R0 B 52 A8 T H 45 P Fh bt
b, H B8 48 K A% 2 (RMn) 7 4% 48 Kk 2 40

(nZVI)“*%Uﬂﬁ%ﬁﬁil‘it*i(thn—nZVI) PEZ L
Jm ¥ HAT B B B RICR MR L g 9
el

4 it

(1) 7 U HE 010 790 A i 1 b 35 4 % 1 1% pH,
H RMn-nZVIZE T B ROR S 4F . pH bR B2k 3
T 8.23%, I WL RMn-nZVIAH R EA — 2 il B iR PE 1
HERRR .

(2) 7 e H Al A 5 i it FH AR T 43 )8 Pb. Zn.
Cu Fl Cd 2 AT P2 WU B i, (o 3 ) W 40 A S DA R ok
A AL, Hoh B RMn-nZ VT A% 4 Fh 5 4 R R

AP B DA R B R A S R ACR A
(3) 25 8 6 i A 700 40 ot FH 9 20 17 /s B 35 AT

oA E AR Pb, Zn, CuflCAIME 4, /A3

32 4 J G Gk 0 W AR, [R) A AR R RMin-nZ VI

M RCR AT RMn LK% RM, RMn-nZVIALHE R/ 3

X 4 i e 5 A LR L35 35.11% . 45.05%

69.52% F159.63%.

S E 0k

[ 1] XUZE™, 5, XIS, &5 . 5T SCHkat ot 20 Ui i K T 5t
A HE T 4 JE 5 YRR AR L] R BT R, 2022, 43(11) -
5169-5179.
Liu X Y, Fan Y N, Liu P, et al. Characteristics of heavy metal
pollution in farmland soil of the Yangtze River Economic Belt based
on bibliometric analysis [J]. Environmental Science, 2022, 43
(11): 5169-5179.

(2] BRICH, 6, £B, 5 b R H A3 0 4 25 [ 43 A R AE
L5 Jeyr (7). BREERL, 2020, 41(6) : 2822-2833.
Chen W X, Li Q, Wang Z, et al. Spatial distribution
characteristics and pollution evaluation of heavy metﬁ—}s in arable
land soil of China Lj] Environmental bcvtenc'e 29 m(6) .
2822-2833. ' A

[3] Song P P IXn‘ D, Yue, J Y, et al Re(ent ddVdH(CS in_ soil
remethdm(m technolpgy ifor heavy metal (onu‘mm d sltes
critical rev1':=w [J]. Stience 0[ the Total En\lmnm,sl{l 2022}38
doi: 10 1016/, SLﬂotenv 2022 156417. #

L4 s g, AT, 3. A e Rt ey i
mmmw b B R, 2021, 4102) : 913922,
Dong M Y, Dong ¢ P,iXu Z W, et alf “Resitience of_g)ﬁ
mlcr@iblq?é and en7yﬁ1‘e activity with soil amelioration “of deer
process; re(l qu[ﬂ China Envmmmt‘ntdl Science, 2021 }1(2)
913- P®e. &=

[5] Li HI,l Liu L M, Luo Lgrer al Response of soil microbial

communities to red mud-based stabilizer remediation of cadmium-

contaminated farmland [J]. Environmental Science and Pollution
Research, 2018, 25(12): 11661-11669.

[6] XuZM,luZy, Zhang L. S, et al. Red mud based passivator
reduced Cd accumulation in edible amaranth by influencing root
organic matter metabolism and soil aggregate distribution [J].
Environmental Pollution, 2021, 275, doi: 10.1016/j.envpol.2021.
116543.

[7] Zhao Y Q, Wang J, Yang B R, et al. Performance of red mud/
biochar composite material (RMBC) as heavy metal passivator in
Ph-contaminated soil [ J]. Bulletin of Environmental Contamination
and Toxicology, 2022, 109(1 ): 30-43.

[ 8] Wfifl, mid=s, SUrIE, 45 . GORFO 2GS 3 B 215
R BRI R [T]. v [ SR BT R 2022, 42(10) « 4731-
4740.

HuP W, Gao R Q, Dai Y N, et al. Research progress of nano zero-
valentiron coupling clay for remediation of polluted soil [J]. China
Environmental Science, 2022, 42(10): 4731-4740.

[9] Liang W Y, Wang G H, Peng C, et al. Recent advances of carbon-
based nano zero valent iron for heavy metals remediation in soil and
water: A critical review[ J]. Journal of Hazardous Materials, 2021,
426, doi: 10.1016/j.jhazmat.2021.127993.

[10]  HFIGR, Jeke, BRI5 . 4G 0 MUK 1 88 54 g ok T4 gk 2
Bk cdC T[] FREEfbaE, 2021, 40(12) : 3909-3918.

Tian L Q, Long K, Chen X Q. Research on removal of cadmium

(I ) by green synthesized nanoscale zero-valent iron supported on



2478 wom B 45 4
expanded graphile[ﬂ. Environmental Chemistry, 2021, 40(12) Agro-Environment Science, 2020, 39(2): 247-255.
3909-3918. [21]  Zimfa, BT, RS, 55 . S 4 i 4 50 15 4 1 5
[11] BEEAE, skokHE, MIRE, 55 9K F M8k bl & otk X% M‘EWK@’E%Z@B?%[J]. L ISR 22 22 4, 2014, 33(5) -
Mo R FE SR LD ], KA B AR, 2021, 47(1): 12-18, 26. 890-897.
Huang X Z, Zhang Y X, Tian Z J, et al. Research progress in LuoYH, GuXY, WuY G, et al. In-situ remediation of cadmium-
synthesis, modification and field application of nano zero-valent polluted agriculture land using stabilizing amendments [ J]. Journal
iron [J]. Technology of Water Treatment, 2021, 47 (1) : 12- of Agro-Environment Science, 2014, 33(5): 890-897.
18, 26. [22] T, BUETe, fTc, 45 . S A BRI FZB X Rl 15 3 13
[12]  &dnsh . LR A A IrE LML de st E LR 1 BEHCRLI]. R, 2021, 42(2): 917-924.
KR AL, 2000. Ding P, He Y L, He H, et al. Remediation effect of compound
[13]  Quevauviller P, Rauret G, Lopez-Sanchez J F, et al. Certification modifier FZB on arsenic and cadmium contaminated Soil [J].
of trace metal extractable contents in a sediment reference material Environmental Science, 2021, 42(2): 917-924.
(CRM 601) following a three-step sequential extraction procedure [23]  sk&1, FLEL, ST . CHLEAL 050 15 Y B P K RS s
[J]. Science of the Total Environment, 1997, 205(2-3) ; 223-234. AR BRI ], FREERLS , 2022, 43(10) : 4679-4686.
[14]  BRWE, TR, TR, & . A ARV Y & 48 R 800 + 45 Zhang J, Kong F Y, Lu S G. Remediation effect and mechanism of
HZ[T]. S8R, 2021, 42(4): 2031-2039. inorganic passivators on cadmium contaminated acidic paddy soil
Chen J, Wang J, Wang Y W, et al. Influencing factors of cadmium [J]. Environmental Science, 2022, 43(10) : 4679-4686.
bioaccumulation factor in Crops[ J]. Environmental Science, 2021, [24]  Z7%, W4, TORIF0, 25 Ak K B0 -6 5l 2 5 & kX
42(4): 2031-2039. TG R R I RUE L] BREEAR 2, 2022, 41(8) : 2693-
(15] sdpgr, BRAEREE, R, 45 o i BOH AT o Bl A0 X + Sed | 2702.
AR A AR E RO L) ], R E B R 22 3, 2018, 35(5) Li J, Zhao Z J, Ma X B, et al. Study on stdbilization of soil
617-626. contaminated with cadmlum and lead by opllmlzat‘g.ﬂ' o ca'r_pn and
Shi L. Z, Chen H K, Wu C, et al. Effects of red mud and the iron Lomgosltes [Jﬂ Environmental Chemlstry, . 2, .!4{_ 1(8) :
combinations on lead, cadmium, and arsenic availability in 2693-2702. . .J- .- e
contaminated soil [ J]. Journal of University of Chinese ./_\,emﬂemy of [25] Hcie. '/}L% 4R 208 K A ko0 T 4 S {Hﬁiﬁﬁﬁf}lfﬂ
Sciences, 2018, 35(5): 617-626. ﬂ']ﬁﬁ?t{D&.a U UJ?'F:VQka(%, 2022, ’,-* J J;“
[16] LiS L, Wang W, Liang F P, et al. anvy metal iremovaﬂ using Ma W] Remedwl’rom mechamsm of heavy mela] nta_rgi,ﬂét Fsoil
nanoscale zero- valenl iron (nZVI) : Theony and a pluicallgn-[’ﬂ by hlochar-s‘ﬂppmted n#)no%cale zero-valentsiron [D] “Taian:
—Journal of quardouf Materials, 2017, 322 I]QB l7 i - Shallldolng Agrl_cu]lurzﬁ Unlvve};s:x'ty, 2022. Jf_.' '|"
(ol e gty w5 Ak ST 8 W [26] K ’Jﬁ%ﬁé’ Y 5L o S
o EIH B@ﬁ’ﬁm‘ .i‘WT[J 1. SRR 202468 () --3’494 3506. Wi L)L LICIERE L 2021, 40(6) 3455-3465. :'
| Ghen Yg Llu 'Y, Liu N, et al. 9;reehmg and evalu‘?ﬁ'g: 0[ LlLl.iQ pu XT, H:u*ng] et al. Research $tue_on ads tptmn
_F, melhods for detérmining available lead (PbB .and. cadm]#m.{(]d) in properfﬁs andl mechanism of heavy metal ions using red/ Iﬂfld [J].
! ) fahﬁldnd soil B‘Fi Environmental 9(1e-nike, '5021 4& (7§ 3494-' Chen;i( 71l Indﬁ‘slry and Engmﬂermg Progress, 2021, 40(6) : 3455-
W 3;06 la | '_,.a_f.r J 3465.
[ 18;‘ Eﬁ:ﬂ.l ,ﬂgﬂﬂgk , JEEC . 4k At ﬂfi%i%%‘rw [27] LiPR, Yul, Huangfu Z X, et al. Applying modified biochar with
ﬂﬁ-kﬁﬁ lﬂ_’j%é*/l'\?{, 2018, 43(5): 1737-1745. nZVI/nFe;0, to immobilize Pb in contaminated soil [J].
J‘.Cm Y S, Wang P F, Ju Y W. Progress of applications of Environmental Science and Pollution Research, 2020, 27 (19) :
nanomaterials in soil heavy metal remediation [J]. Earth Science, 24495-24506.
2018, 43(5): 1737-1745. [28] Xu W J, Shafi M, Penttinen P, et al. Bioavailability of heavy
[19]  ZEfEfE, RN, TH, % . 5 BR-9RENEE Y+ metals in contaminated soil as affected by different mass ratios of
HER BRI )], PR TR, 2022, 40(4): 112-120. biochars [J]. Environmental Technology, 2020, 41(25) : 3329-
Huo J J, Luo S X, Wang Y S, et al. Passivation of lead in soil by 3337.
fulvic acid-nano-zero-valent iron complex [J]. Environmental [29] 47, Bm, W, % ZEERSAY AL A =S e
Engineering, 2022, 40(4): 112-120. X gt b A R SZma [T ). BSR4 | 2022, 43(11): 5205-
[20]  Z=BH, JYYEAN, R AL, 55 . AS IR0 VR ol i A 700 % 7K R I i SR AR 5213.

CAM LT, Fll FFELFFE0], 2020, 39(2); 247-255.
Li Y, Yin Y J, Zhu S H, et al. Effects of different combined

amendments on Cd uptake and accumulation by rice [J1. Journal of

Wang Z, Cheng J L, Bian Y, et al. Effect of aging on stabilization
of Cd* through biochar use in alkaline soil of Bayan Obo mining

areal J]. Environmental Science, 2022, 43(11): 5205-5213.



HUANJING KEXUE Vol. 45 No. 4

Environmental Science (monthly) Apr. 15, 2024

CONTENTS

Spatio-temporal Evolution, Dynamic Transition, and Convergence Trend of Urhan Carbon Emission Intensity in China s«soeeseesessessssnesneeens YANG Qing-ke, WANG Lei, ZHU Gao-li, et al. (1869 )
Spatio-temporal Evolution and Trend Prediction of Transport Carbon Emission Efficiency ««oeereeerersrsrmnsmmminn. ZHENG Yan, JIANG Xue-mei, XIAO Yu-jie (1879)
Research on Carbon Emission Decoupling Factors Based on STIRPAT Model and LMDI Decomposition ZHANG Jiang-yan (1888 )
Carbon Peak Pathways of Industrial Parks Based on the LEAP Model: A Case Study of a National Development Zone in Nanjing LI Hui-peng, LI Li, YIN Yin, et al. (1898)
Accounting and Analysis of Carbon Emissions in Universities: A Case Study of Beijing A University «+eseeeeresesrsssmsnim CAO Rui, FENG Li, ZHANG Li-qiu (1907)
Synergy Effects and Driving Factors of Pollution and Carbon Emission Reduction in Manufacturing Industry in Beijing YU Shan, HAN Yu-hua, MU Jie, et al. (1917)
Carbon Emissions Trading Prices and Total Factor Productivity : Evidence from China «+«toeseeereesssrssmssimmsniuii i WU Xue-ping (1926)
Analysis of Spatio-temporal Distribution Characteristics and Influencing Factors of PM, s and PM, in Chinese Cities +«+eseseerersersneresseneees LI Jiang-su, DUAN Liang-rong, ZHANG Tian-jiao ( 1938)
Spatial-temporal Characteristics and Influencing Factors of PM, ; and Ozone in the Border Area of Jiangsu, Anhui, Shangdong, and Henan from 2017 to 2021
.............................................................................................................................................................................. CHEN Wei, XU Xue-zhe, LIU Wen-ging ( 1950)
Analysis of the Characteristics and Causes of PM,  and 0, Pollution in Xi’an During the Epidemic Lockdown Period «+reseeseeeseesresseeereeneees YUAN Xiao-hong, ZHANG Qiang, LI Qi, et al. (1963 )
PM, ; Chemical Composition and Spatial Variability in the Five Cities of Southern Jiangsu During Fall and Winter -+ FENG Wei, DING Feng, SHANG Yue, etal. (1975)
Source Apportionment of Fine Particles in Xianning, Hubei LU0 Yi, ZHU Kuan-guang, CHEN Pu-long, et al. (1983)
Spillover Benefits of Ammonia Emission Reduction in Xingtai Area to the Improvement of Atmospheric PM,  Concentration in the Beijing-Tianjin-Hebei Region
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" BIAN Ze-jun, WEN Chao-yu, LANG Jian-lei, et al. (1994 )
Characteristics, Risk Assessment, and Sources of the Polluted Metallic Elements in PM,, ; During Winter in Liaocheng City »++++++++++* ZHANG Jing-qiao, ZHU Yao, CAO Ting, et al. (2003 )
Composition Characteristics of Typical VOCs Sources in the Highland City of Lhaga eereseeesereresrssrsmsni, GUO Shu-zheng, YE Chun-xiang, LIN Wei-li, et al. (2011)
VOCs Pollution Characteristics and Health Risk Assessment in Typical Industrial Parks in Beijing: Environmental Impact of High and New Technology Industries
.............................................................................................................. W'[\NG ]le’ YAAO Zhen’ W'ANG Mln'yan, et al‘ ( 2019 )
Analysis of a Typical Ozone Pollution Process in the Chengdu Plain Under the Influence of High Temperature Extremes «+oereeeseesesesreseenenees LEI Li-juan, ZHANG Yi, LUO Yi-na, et al. (2028)
Presence, Behavior, and Risk of Antiviral Drugs in the Aqueous Environment«««ssssseesserssressmissinisi GE Lin-ke, LI Xuan-yan, CAO Sheng-kai, et al. (2039)
Spatio-temporal Variation and Probability Health Risk of Heavy Metals in Surface Water of Xiaolangdi Reservoir in the Yellow River**+**WANG Liang, DENG Xue-jiao, WANG Xiao-lei, et al. (2054)
Hydrochemical Characteristics and Control Factors of Strontium Enrichment of the Duoqu River Basin in Eastern Xizang «++++seereeeeeereereeenees LI Jing-jie, LIAN Sheng, WANG Ming-guo, et al. (2067 )
Characteristics of Stable Isotopes in Precipitation and Its Moisture Sources in the Inland Regions of Northwest China ++seeeseesseeereesees ZHANG Yan-yan, XIN Cun-lin, GUO Xiao-yan, et al. (2080)
Recharge Source and Evolution Process of Karst Groundwater in Taian Urban Area Based on Hydrochemistry and Hydrogen and Oxygen Isotopes +eeseeeeereeresessnmseiisnisenne MENG Ling-hua (2096 )
Hydrochemical Characteristics and Influencing Factors of Surface Water and Groundwater in the Mountainous Area of Danjiang River Basin
......................................................................................................................................................... ZHANG Zi-yan, FU Yong-peng, WANG Ning-tao, et al. ( 2107)
Hydrochemical Characteristics and Control Factors of Groundwater in Yuanyangchi Irrigation Area, Jinta Bagin «+eeeeeeereseeeese WANG Xiao-yan, HAN Shuang-bao, ZHANG Meng-nan, et al. (2118)
Hydrochemical Characteristics and Health Risk Assessment of Shallow Groundwater in the Plain Zone of Deyang City «+«x+seesseeeserssneseeennes LIU Nan, CHEN Meng, GAO Dong-dong, et al. (2129)
Spatial and Temporal Distribution of Microplastics in the Sediments of Typical Urban River Network XU Wan-lu, FAN Yi-fan, QIAN Xin (2142)
Construction of Nitrogen Emission Inventory at Sub-basin Scale and Analysis of Key Sources in Fuxian Lake Watershed WANG Yan-jie, LIANG Qi-hin, WANG Yan-xia, et al. (2150 )
Preparation of Lanthanum Crosslinked Calcium Peroxide/Sepiolite/Sodium Alginate Composite Hydrogels and Their Elimination Performance for Endogenous Phosphorus
............................................................................................................................................................ QU Si-tong, SHAN Su-jie, WANG Chong-ming, et al. (2160)
Formation Mechanism, Structural Characteristics of Ultrafine Mineral Particles, and Their Environmental Effects ==ssssrsereeeeereereeneene LIU Zhen-hai, ZHANG Zhan-hua, YUAN Yu-xin, et al. (2171)
Research Progress in Application of Biochar-immobilized Bacteria Composites in Environmental Remediation +«tseeeeereesesrvensiinsnen SUN Shu-yu, HUANG Meng-xin, KONG Qiang, et al. (2185)
Effect of Microplastics on Ammonia Nitrogen Adsorption by Zeolite in Water and Its Mechanism “++LIAN Jian-jun, XIE Shi-ting, WU Pei, et al. (2195)
Mechanism of Ultraviolet Aging Effect on the Adsorption of Ciprofloxacin by Nano-biochar “+=*MA Feng-feng, XUE Zhi-yi, ZHAO Bao-wei (2203 )
Response of Phytoplankton Communities and Environmental Factors Under the Influence of Land Use in the Wuding River Basin = +eeseereeeeerees GUO Shan-song, HU En, DING Yi-tong, et al. (2211)
Bacterial Community Diversity and Functional Gene Abundance of Culturable Bacteria in the Wetland of Poyang Lake *** YU Jiang, WANG Chun, LONG Yong, et al. (2223)
Bacterial Community Structure and Its Relationship with Heavy Metals in Sediments of Diannong Rivers««+«sseeeeeereeeees LIU Shuang-yu, MENG Jun-jie, QIU Xiao-cong, et al. (2233)
Impacts of Treated Wastewater on Bacterial and Fungal Microbial Communities in Receiving Rivers «++eesseeesrvrssirsinimniinn. GUO You-shun, YU Zhong, HAO Wen-bin, et al. (2246)
Metagenomics Reveals the Characteristics and Functions of Bacterial Community in the Advanced Wastewater Treatment Process =++«++++++++ HU Jian-shuang, WANG Yan, ZHOU Zheng, et al. (2259)
Spatio-temporal Characteristics of Habitat Quality and Natural-human Driven Mechanism in Dabie Mountain Area «weoeeseseereerees ZHENG Ya-ping, ZHANG Jun-hua, TIAN Hui-wen, et al. (2268 )
Hyperspectral Inversion of Soil Organic Matter Content Based on Continuous Wavelet Transform, SHAP, and XGBoost #«++seeeseesseesrerssnssnnsiinesnn YE Miao, ZHU Lin, LIU Xu-dong, et al. (2280)
Effects of Straw Retention, Film Mulching, and Nitrogen Input on Soil Quality in Dryland Wheat Field YE Zi-zhuang, WANG Song-yan, LU Xiao, et al. (2292)
Effects of Long-term Application of Organic Fertilizer on the Occurrence and Migration Characteristics of Soil Microplastics WANG Chang-yuan, MA Xiao-chi, GUO De-jie, et al. (2304)
Effect of Different Soil Salinities on N,0 Emission: A Meta-analysis«+«+eseseeerersesssmmensnnmimnni e HUANG Yi-hua, SHE Dong-li, SHI Zhen-qi, et al. (2313)
Assessment and Prediction of Carbon Storage Based on Land Use/Land Cover Dynamics in the Guangdong-Hong Kong-Macao Greater Bay Area «+++++++eeee ZHENG Hui-ling, ZHENG Hui-feng (2321)
Simulation of Temporal and Spatial Changes in Ecosystem Carbon Storage in Funiu Mountains Based on InVEST Model «+eereeseeeeesrenenee ZHANG Zhe, SHI Zhen-qin, ZHU Wen-bo, et al. (2332)
Relationship Between Microbial Nutrient Limitation and Soil Organic Carbon Fraction During Shelterbelts Construction s«+«+sesseeesesseeeees XU Feng-jing, HUANG Yi-mei, HUANG Qian, et al. (2342)
Characteristics and Driving Forces of Organic Carbon Mineralization in Brown Soil with Long-term Straw Returning ZHAO Yu-hang, YIN Hao-kai, HU Xue-chun, et al. (2353)
Effects of Winter Green Manure Mulching on Soil Aggregates, Organic Carbon, and AMF Diversity «eoeeoeeseeeesreeseees LU Ze-rang, CHEN Jia-yu, LI Zhi-xian, et al. (2363 )
Spatial and Temporal Distribution of Nitrogen in the Liaohe River Basin and Its Responses to Land Use and Rainfall «++eseeeeeeeeereeeseiisnsen ZHOU Bo, LI Xiao-guang, TONG Si-chen, et al. (2373)
Nitrous Oxide Emissions from Ponds in Typical Agricultural Catchment with Intensive Agricultural Activityss«soeeeeeseeresseesneneeees ZHANG Xin-yue, XIAO Qi-tao, XIE Hui, et al. (2385)
Effects of Biochar Combined with Different Types of Nitrogen Fertilizers on Denitrification Bacteria Community in Vegetable Soil ‘LIU Xiao-wan, LIU Xing-ren, GAO Shang-jie, et al. (2394)
Investigation of Soil Microbial Characteristics During Stand Development in Pinus tabuliformis Forest in Taiyue Mountain = veeeeresressesnsessneneens MA Yi-shu, CAO Ya-xin, NIU Min, et al. (2406)
Simulation of Heavy Metal Content in Soil Based on Sparse Sample Sites =«e+eesreesersesrssissmmsnimmi e ZHANG Jia-qi, PAN Yu-chun, GAO Shi-chen, et al. (2417)

Identification Priority Source of Heavy Metal Pollution in Greenspace Soils Based on Source-specific Ecological and Human Health Risk Analysis in the Yellow River Custom Tourist Line of Lanzhou

LI Jun, LI Xu, LI Kai-ming, et al. (2428)

Heavy Metal Accumulation and Assessment of Potential Ecological Risk Caused by Soil pH Changes in Different Types of Purple Soils in Southwest China

+++-ZHANG Hai-lin, ZHANG Yu, WANG Ding, et al. (2440)
Assessment and Source Analysis of Heavy Metal Pollution in Arable Land Around an Iron Ore Mining Area in Chongging LIAO Ze-yuan, LI Jie-qin, SHEN Zhi-jie, et al. (2450)
Health Risk Assessment of Heavy Metals in Farmland Soils and Crops Around Metal Mineg s«+seereeseeseeerssnenimmmininininn. WEI Hong-bin, LUO Ming, XIANG Lei, et al. (2461)
Effect of Red Mud-based Nano Zero-valent Iron on Remediation of Polymetallic Contaminated Soil +LIU Long-yu, YANG Shi-li, ZHAO Huang-shi-yu, et al. (2474)
Effects of Zinc Application on Cadmium Accumulation in Alkaline Soil-Wheat Seedling Systems +++++++: ZHANG Yao, WANG Tian-qi, NIU Shuo, et al. (2480)





