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a1 - K& E I i s R IR

#F", FEE

, BRJEN, AR

1. REKY: HIER R RFE 2B, RKid: 300072

TRITRRATE A2 A BRI AE IR 16 B AL BGR 2 5 %<
i A5 4k FLA B S AR R o Tl R R AR JC BB
(DIC) 2y imiititiikm 50%, (HHRIFEFIMEFAPL
A . AWFFUIHET RISk DIC S5
(RN ()77 20 0t A3 T AR O RY, #R7R T 7K
ZAERE DIC Mg fsgm . 45 a4a R8s, Fdidt—
AN MEAE FE R DIC 2h 4 KA H 3 P ok
BER . X 5AAEGM S “DIC Y5 A5 KA FH—
/., HEWR I DIC MFRALZ 4 M (5°Cpe M
ACpie) HAETEITE R EMIE, Phik T4 L.
FATHE— 250 MT T RT3 M DX B TR L B
FR AR [ 2y 0 Cpie M1 AMCpie, R T HUEE N 2
XGPS AR e . FIEE T DIC #r i i)

HamH: B ARREEETH (41925002

IKSC-HhER A 22 AR Y, o B S TRz T e 8 B g
B S v B TR AR Ak, FFSCRE DIC 7R KV R
R FIR AT N . KL B DIC #EA 0.5~
1.5 Mmol/ (km®*a), =% dBi iR oh 4 XAL Tk o i
AYCore W TFBUE S K Cp, WHMN 0 B D, 53
Wy HSRECFERE IO, WA
A PR 2 5 A B /K RN, ) FE e AT e i B b i 4
FEEHIEN . WFRR, IR A M RAL =R R
VETTREAFAE — @ 2, 1 H3E CO, A & DIC 11
TERPH. AMEYE T DIC Wk EE, mAmEs
) 3= T BRI K DIC B9 n) A2 4

REIA: GUBRARIA; FLLER; A rEs UK

B JOBWAEE . BPE (1987), ®IWEST R, WIFUTT I MR HbER{L %4, Email: jun.zhong@tju.edu.cn
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L7 EEREA S TR, | 510006

¥ (Thallium, TD J&—Fhmistima a8,
AL G B AT 3 AR R b 0 . 4 T W A
T8 PWLIE KR IR A 2 M s N AR, IR
N ER, SURMAMZ B LA 2 4 55 U g
SR, PEMN TR R T R R BT H
TR BENE, Re A A BkoR 2 £ B KA NAR e 5 il
ez —. REWBHIINEE DU F 7 Frih E A
BHERsEZ —. Epr LR E e, 24
SEATSA I 5000 WG T1IE I 2 Fh TV G )ik NS
TR A BIER . WRH N TSSO E R 2

T H: HERARBEEETH (424730200
WIRFEE A XI4E, B2, WF9CU7m: E&EIEAT R 515 il

WRIE « TV K HE TS R AU S g A kN - A
Bio Wb LI AT AL R o FLME LR AR, mT e qf:
PIOBGEN T, B n] 7 N AR A R . A
DR 2 LR T 3R 05 R AR PR AT O S 3 e 5 s
FIL 4. AXRGRHE T Bk R Qe
R ORI AT s R B EOR, DAy LR
DA R RE BB B PR LR I B R
KELELES %,

KB fE; BHE WA RSN RIED
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RN R R B BRI RS L
BRI R TRERTR

KA, KR, 27, HEW,
HANE, T

g, A,

', BEHT

1. BRI R SRS 2B, BIE 2013065
2. K2 K HBRRRAH R, P57 710054

WRYEA WL (Dissolved organic carbon, DOC)
ST KRR T LA LR, PR K B A 4
B . DOC M JE 5 4 R S W A 358 vh A5 HLTS A P i
N5, w45 8 r /K TP TR . Dive FAEdmT
R FE , 34 BE 5z e [ 7 R0 = 1 1 FH A8 A 6t K A A 2 &R
SR o DT e K AL 28 EE 2K Y5, /K
5 FHT T K 7K B e 2% UIAR DG, B B JE T30
Wk K AR DOC ks S e Ak BRI AN 4 o i i =F 7K
WIRAE DL T ST ACHY I H R 7K KA FE i, (B
DOC W JE LM [N 25 (07 Cpoc) 4LE, &5A KAk
SARhR, HET BRI R 5 AN TE S A A 1) 520 .
iR (1) FRBBIL T K44 DOC ¥ JE i [H
1.54~3.38 mg/L, MK 2.34 mg/L (n=28), Ciiin
7K DOC 5 0.97~4.52 mg/L, ¥J{H 4 2.59 mg/L
(n=30), i F7K DOC #JEViH 0.44~5.16 mg/L, 4

8 1.56 mg/L (n=17); (2) FIKMABITHHKAE
B Cpoc 11 75 Bl —30.1%0~27.1%0 » 3 1 7 —28.3%o
(n=28), LK 6" Cpoc {8 12 H1-30.9%0~—27.3%o0»

BIME A —28.9%0 (n=30), Hi KK 6"Cpoc 135 H
—30.1%0~—20.8%0, YJMEH H—25.6%0 (n=17); (3) PIL
WA KAE T B RKE DOC BA WAL H 6" Cpoc 18
T 0 REAE . ACA N KPR DOC Bk % my A
0 Cpoc MM IE FIHFHIE - 88— DOC Bt F o [7) £ %
I3 VRBLEIAS BEAR G5 Hh B VLS 38 DOC 9K B LA K¢
0" Cpoc (HAEAL, E AR FEFN A i A\ &, [7] i DOC
L], SLRPE ST BT K DOC i %5 7)1 28
o WFFEEE N PO K 8 V5 PR AL R 2 A i

KB DUTIREG WWTEA IR, BRFAL 5
RV etk e

BT H - BRpY4s A ARRAEAT TR TE AH (2022)Z-19); HK HARMAEEIH (42073009); LifEds B RFH#1 LI H (24ZR1428900) .
FAEFET A KR (1978, HIR, W7 HEEHER{L.. Email: d-zhang@shou.edu.cn
SEIAEE T A BER (1970, #d%, W5 FaE R Bk ik 2%, Email: zhaozhiqi@chd.edu.cn
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2. FEHFORSE IR A ib it 5 R0 b 5 [ K T s s, I 4300745
3. TR GRBO BRBE2ERE, I 430074

P AR (ET) &0 E MG RIS G ) 3 93 55 Ak
Z ARk 2E I R A%, (AR TR BT ML
55 R IR B RN AN 2 o AW ST B Sl A P 3R T 45
G Fe (ID ALIR/RHWIH ET L, W0 T IE R
Aol ((NAu-2) 5% (50 Sz i ET. Wf
FEEREKWH, tNAu-2 AL KA (Ferrihydrite)
R F, EAREMAEH DT (Goethite) &1L T,
ET 2 A 1) s B AV o5 S FAZE g o BT 2 2l
-0 SR BE T, Fhy # tNAu-2 28], 7Eit
NAu-2 &5 H7s Fe (1D @i B0 ) Fhy %3 4
To ME— D WIS R I P ) FL A 3o o R TR R G
Cr (VD WITB . g RNV 3D )RR E 5 F

HemH: HxARREIEETH (42102040, 42025703)

APy i AR X A 8 Cr (VD 3B S (150,

SERTH, WAL Cr (VD A FIE )R
VE R Bt K R A e S 384 Imm 3 o, B pHL BEAG T 14 4

ANF] pH A R0 WA f AR 338 /1 5 Cr (VD 38 51
AT 43 BB 43 ok 25%~86.5% (pH 5.5). 22.4%~
76.4% (pH 7.0 F11.9%~10.3% (pH 9.0), H #))&+
AR ) B S S oy, TP AN LS SR AL
W2 w3 AT, RIS -0 ) S BT A REAE ML T A5
A M R A 2 e R b A S AR

KR RSS2 (A 84,
AR, AAIE ) Cr (VDD bR

FAEF T B (1989, R, WFFTJ7 . B P S MG 5EREERN . Email: gianao.cug@outlook.com
SAGEE T AR (1979-), iz, WM M NKSE LUK SO ERA Fd FE . /K /2E S RO B /KB 5 . Email:

yuansonghu622@cug.edu.cn
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FEAE TR AR ARG v o W A S e e R L,
XE P LS L Al BRI R e
AE VIR AP EKPl A Foes Canig, 8
BB BRMIBESE) fE LI LI LS AL,
M CLARSORI S T AR 0 R A 0 A K 30T 1 A
EL RIS AEAN [RI PR B8 i A R I SRR 20 1) “ B2 8E
Un: EATTRE 2N WA/ T T AT HLIR AN BB AR S5 XL A1 o
ety AL, b iz oA PR BRI
R (57308 HaCo04) S (it 30 P X
W) — AN E A T R A A T IR L
VPR SR, AR B 0w e A o
g G Re e MR, HERIRHETESS
VP2 a3 TR P IR SR 5 ), 7 A
W) L MR AR R I, BELAS AR AR B 5
B IR RSO S R (R R 8 KA, P DL IR A
W JFUE FR OIS DT . IR A H A
By, R N IR SR S R 2 LAAT &R B £ (1
RAAAE, IR E MR B RE, WikaY vk A (1
R A B AT YE R B T R B SRR A i
TR ISR . MY IR Eh IR S R IR AR . Rl R
FRR el O F AR, AT on 3 R R 1)
o WEARR KGR REYIRT 2 Bl A I IR

I B SRR A IR 97 0 Wi, 3 1T 5 i - S 1) 7R 2
Ty, Wiy 2 S R 6 7 158 v R R B A A R 1
TR IR AR 2 FR IR BRI L SRR K
e figp R R TR A AT, AT RERE R A B TR A 1)
R R P A e A PSR IR B8 I AN DA S R 5 v XA
WURBA AN A ORI e B e ik ) A7 TS, iy L
P8 3 AT LI I BE e A DA A B I ) BEA IR P 28 ke
SR AT R I MU v g . AN, FERIR
AR IR 1K) e A R R o, R IR 3 v 1) e s 8
SRAE, T ERE T IAEA . Ak £
SR R B AR A A TR SO E R A R
AT B SO I FF B2 AL, Wi g Bk - 38 AR 2RI
I8 o T R S R 2% MEAN 22 R BTN 3 (1
Wi, A7 R - S I 2 14 A0 o B AR T 9547 AR 22 (AR
FURIREAF D, e S Eh 20 T A 1) I 2 T R 5
Wi PR35, e R 5k A AR PR L T PR £ 45 1l (I IR A1 T
L a0 TR AR v AV R e PO T B
A By T4 i AR L S A R A BT S DR ) JT R T
o HeAL B 5 I AE DR “E LR D e L sk
ARG EMBE 25 W5 RO B Al ) A 30 L 4
BRARA G AR SR AT D%

SR B
BN,

AR BERRE . IR T

A H5E (1964-), #FE, WM. HRMEY Y. Email: bin2368@vip.163.com
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B RZA TP B DU R PR A& IR AT, % ARk
F AN (R R 22 R SN 1 o AR B A kA2 5 7K
R P AL e A B I B v 2, A
Je R K R Gk A AR A4 1 AR S R DB TR B AT
O SEBR 75 K )2 DURR A I AR 36 25 A AR 3 v e
Y, RS IKEN P ERIE A A T AR R
AL R I o 25 R WILE B K E A R Bk 75 K
JZ R EEC [ EERIE . Feg AN H Fe (1D Al
Fe (11D, ‘72 Feg; X & 7K 241 it EEC otk o &
4, FE M LR IESIAT S BEC Z MR R.
2 Fes; & FIRACIT, Fen, S AE4 T A Z A7 AR

RamH: HEXARBEEETH (422770500

RAUFIZRPEA R R o Fes; A R AT Z B0
WEHINAR, HICARES 5 275 G (138 5 Ak
T4 EDC ARARE B KIZN Bib aee 2 5 E L
WP R SR T Fean & -5 AE2E Y38y %
B RIFEMER R SR Ao I 5C RIEATRAIE, &5
FAEW] Feean X AF AP 58 ol 6 HAT PO o 3RAT
(KI5 45 AR 7R T 2RI 55 7K 2/ i EEC AT ANA
A R R R

K HFKRE AR TE; BIBAIR

& e

AR BARAEE T I (19910, BB, WEF )5 10 ) 5 A MU AR AR A L M R 7KY5 Y442 Z A 7L, Email: shanshany 1202@cugb.edu.cn
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SRR BN T T KT T IE

i S

RUALAE AT 51
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A

1. REKY: IR RG R 2EBE KidE 300072

T SRR BE 5 by 5 K ) i b sk 7, LA S T
AR FE R BRIT B 55 4k S Hoxeh b 2% XA A ML
AN . ABFFURE T35 [H 5% 473 Je W Shale Hills
PRI I LSRR KA 2 L K ORI SR A, Fy
T RNV S B, o T K S-S5 B[R]
VR R R R S AU . WER R, IR A
(A A F2 P 24 1.0% LA ) 3 F8 NI I R 4E

B B NG I A W & S A o] =R
e SZamBEAK R, AVEERET AR H R [ BT RS L n)
BRI ZR 39.2%; FIHERR Eh WAL TH % S L) 20% 012
TP B), A B 2R AR R I A A
W (COy) WPEHEAS KT IR M. 725
SRV (A SR DX I, FE TR R XA ) ik 58 18 973 1y 1 3

HEEUH: BRARREESIH (41925002)
fE# T A

CO, YA JE SRR, 17 3B AL TS 387K 43 3%
PEAR A R Wi Y B A S22 o 1 R R 1 A PR 5 XA e
TR B ALAE I SR Bl HR R A AT B 2 W N o AR 7
AT S WP L XA ™ A PR RO 24 B AR U 1 T 2
F BT, JF HOP IR AU 39 00 RE % 2 2E 1Y e R
ERERBITR LB TUA XA LR T Y
AR FORNIRIS T AR T 0025 S B e KA A
T (1 VA P LR 2D IR 1 OGB4 1)
PR DR UEDEAS AR AR TE 5T SR BB A
LR B AR R T RE A S8

K. IR AL XARAER] RRARAL
Uik

TRk (20000, 4, Wi-LFGTA, WS : SIRA Y HIERAGZE PG IR, E-mail: wangshiling10@163.com

SEAEEE: SO (1987-), W, -, ®BIEEz, WM. Bk ALY ERIL Y, E-mail: wenhang@tju.edu.cn
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i (Si) FUEMIkLESERE R ETIEFREE
B, kEE"

L KIERE GRIUR XD, L 430000

YRR IR A (Si0,) R R LEE — B b 5
ST R R T . A R T 1) LR ER [ A
#, K (Si) [RILZE AR s ik T B R LRy T )
B, sk, B RRE Si A=A HR
PP R, 12 Si [ 28 AN [ ek o o (RO e o
KR ITBERE. DUR-BCA AT 555 IS T
FRHERE. AR HESh Si R ZE AL A U K
DRIMLEE R BE T2 N, A SC IRl 1 e i j R 2
A, Si [FA R HTIrv ALEE, BL I
FERE A R S S IS G R R T
F B R A ] 4y Ry B R K e PR S AE 4  R A
AR o 22 S0 HOL IR 5 A S TR VR R
JEHEAE St R Z R A AT B s RS B, 40 )
AL IEAR T £0.10%0H11 £0.10%0~40.22%0. Si [74A7 %43
TN K 2 AN J7 T, P BUE &G K Si RALZ 1
IEPEMEIT AL JF HoRgm [ A7 28 7 TR R o LR R
R 22 S R R A g R L FE R, v T
Si [ 2 X AREE o 25 R A A I8 it 58 45 R 1 4k

0w k7B Y)W AN W IR VA N P B e
Mo AR, St [l 3% 23 b e il M B R B D
F, Bt A - ARE D . AR
W B A5 A o A AR RO 1 e e v 22 S TR 1R 47 35
T, M S B Pt ER A 2 R b e [ 7 3 2
REAA o AR AESEOBCE RE R ST RV 3R 0 T
FAAEZES . ST (AL FAEAE U F R 5 6 ] e
LT FAAEFOE S, 8 7 SGBORE JCA (V0 B0 Bh 4
ik KOREFUE (R SRR PR AL . AR U 1R
JSAL I LA B AT AR ST (A Ak SR U - Ay S A S TR
FE AR, ARRIIWT I L AE e Si AL ER 7
HrliaRs L - B RREAS RS W 20 TRL B A Ay 2
JRNES AR R SERAR R . AR T Si [ 3 AE
Fek i 1 AT S TR AR DR TR 225 S, D AR 1
WIFFUIT 1) A0 BB T A 2 2%

KA Si FALE; HEPLEE; A A
P, 4 iR IR

BERIH: AP EEFRARFIFESERSRINE (95: 42073068) MM R.
B—AEE WA FIAL (2002-), WLWEFTA, MR, NGNS KRBT Email: geozhengkaihang@126.com.
SEIRAER T A AR (1973, 4, FENFAME RARAHEY, MBI 250 Email: zhuguangyou@yangtzeu.edu.cn.
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flg 2 m A KL IE 58 2 EGRR AR L d i

mare, x5, TEA', EEE’, Aditya Nugraha Putra®,
g, H e

L AR D BRI R RRESAEL, )1 510000;
2. I L, B 999077;
3. MOTRHORS BREERLES TR, )R Y 5180005
4. University Brawijaya, Department of Soil Science, Faculty of Agriculture,
Veteran Steer Malang, Indonesia 065145;
5. R WEBIER, FE 999077,
6. TR WEREER, FilE 999077

B IR 6 A AR DAy Tl 9L D R K HE A e ML, 32
1125 JF R WA BG4 o SR, BT 5t 3-3
LB (K5 W AAEAE B A o ASHIE I 2 BRI
U ) B A0 R A AR R B X G AR
BURRASE 1ot ) W5 A AT HIL AU 341 55 i AR WL A I i
FEM— 80 (BIRX—BBIFRAEARRIR B e X (AR
TNV I JRALREFRRT LSRR S, ViR
TEAUAB AT TR A TS HLIAT X+ R b CRALE
RO RN o XA T S LR 22
oA T B RO ARG, AE R I AW

o X RUIFAROUF T IR, FAT /LN e vl
AP 35 B i DX () AN [R] 3t S5t 5 (0 ] 3 0 A [
AN AT ZE RIS - B T2 ER AR B it 7
s BT AR — D7 W A7 AL T BRI Bl
MK EC T R NG LRR PR A D 7 S A U
TRERANEAEL LI A, it — 2 UESE 7 DIC
SRR AE X — K BRI A kR 5

KEEIR: BRIREL A WAL WL VAR TCHLER: &
Atk

R4 H « ARHEILZ 3B U ST % B R 5 BRI R (UH 945 . AoE/P-601/23-N), [ INTASIE & % E 8 (FHRIEORS: (7 M)) Rt
5N BRI RIH (BH %5 : 2023A03J0640), 7 /R4 158 5 1 R oKyG P il L5 = (WH %5 2023B1212060002),  F s MG bl

B

H—VEF RN ABITYL (1996-), W EBFFTA, BT Sk SCHUT & A i3 . Email: chrisgardnerqihk@hotmail.com
SEEEAET A X5 (1987-), BEEER, W57 KCH% . Email: yiliuyl@hkust-gz.edu.cn
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RRMERTRERFE S FEAARNUIERRES

éﬂ/%{‘ﬂl*, ﬁ%;\?l”ﬁl, ’—‘ﬁﬁ[éxl, ﬁ%qu
1. AR, L 200092;
2. WEREL T K%, RER 610059

TR e J5 R S B R A = SR bR 2
AN BRI il AT 2 e A Bl . A T
HE— 20 T AR T e i I DX I F XA R AT B, AT
SR T R T L ) AT R I KR DA R A v AR
Y, RGN T URE BRI =4 R E L, 5
R KAV IR T 6 HiFY. 45 0 8 on v sl
i X3 fR ) 7K B 0% Mg {1 7E—-2.00%0~—0.60%0.2 [11] »
SESIE 2 K —1.12%0 £ 0.60%0. 7] /K 40 2% T3k
PET A B 5 R S L, FAUR LU RS K 1) BT kAR
o 5N KAR B, 35 BT P IR KA A A
KK Ca/Na. Mg/Na. Al/Na #1 Si/Na bl . 1HJE
IR HE AR X B 4 2 Mg, P38 07 Mg 15 h-0.61%0 +
0.65%o. 14 70 25 AN 77 i 1% o LA S BE R A 25 A8 4k
FEIET e E R FBEBRL B, 45 B3R W
P B AR DU E R 29 FE T NI e

EH R ARBIAIEETH (42230410, 42373005)
(EATPO

KT 90% M BB 1, bl ) 55 /K 2 1) (1) BE R 47
EORLEE (A*Mgiux) KALE-0.09%0~—0.06%0
B o VA DR I 4 B I 4 S o, WA
HAES B W B B R b0 UL & 2B RS -8
P . UL, %A T R U T B R TR
5 8RN O LT /5 XK
BRI B i . STk, RAIE—SHRET
BRI 2 T o A, S5 ARR W, R BEE R
AR, RORARAE W FE BB T E P s
BEM I 80% . X BB 5T 2 W T v i st A i
P KA AE AR ZY, SRR BT R T CO, AT LAZETR
KAREJE LRI T3 A 1R AL B 7 FE o

KA A RO BRI R KU
(RN

BHASE, [RSE R, mIEdR, WERT M ERITEMM LS EM Y. Email: zhongyahu@tongji.edu.cn
Wk, GRS, B, BRSO ki U7 IR OB C R IR, Email: syyang@tongji.edu.cn

T, GRS, mEE, PR fiEXAL. Email: nsu@tongji.edu.cn

G, BCHRER TR, BIRTST Y, WFSTU e i U5 4R Y. Email: hanzhong19@cdut.edu.cn
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R e na X ILERIEME R B S S SRR FFEE L

XA, AR, EME

1 P EH RS (B0 FREE2R, I 430074

AN BRI 40 NS — AN A TR 110 i 5 1) R, 54
Wb BN B DIAR G, TAES (a7 2 0 42
T AP R . RS A FE,
B RIE T8 S A WU RS, IF HAae s A P e
A SICRE AL e T A I Ao Rk, 2
7 A 1 A A A A T 2 S AL ANV
i NN e SINE A= Tl we: SN EEE S H IS ]
DA, AATTE i DA Ay P T 1R IRV 2 A T8 38
KB . S5 FMER (49 0.05~0.09 mg/kg)
FALE, A TUAAE AN —F s A PURIDIRS , W
AR T 20 AR B U TR o AP PR L U R
SHMURS S, ST Y AT e . kT
FU PR AD U R b R i 1) R 22 4T 0 A7 R TR
A FRATTAF 76 A58 DA K A0 B DT () B i o AR AN 7
AN TERS o3 AT AL AR B, AW TS T
i L] SR it b X AP R T XA 5 ) T Dk A 00
% DRI I ERAL22AT o O T A I R IUE A
KA R AU, SC3RAT X S2ah
Thels (XPS) AlE AR (SSNMR) A Bl
JERAEF AR AR WAL 2 55 4T 53 #1 o E AR
TP 1 23 VR e T T SC s R A 22 AT O ) B . RS

HEemH: HxARREIEETEH (U2244218)

K FH % Ak AR BT 57 A 2350 T G 1 43 A Tk
LIRS B AR R, — e R R T A 2
RO [R] FE A 2 180 (P A B o R T AR BRI AR i 1)
T AR, ARG T VA DL B I L 5 S A o FE A
HAEA . Pk, BATBER T A H KA 5T R eH 1) 2
U, R Y K7 it (NanoSIMS) 4§ i
PRI AL A B T s B 5 B AL i o
AR S5 AT WL A AR IE . WETUE SRR W], Slish
AT HUR 2 DA I A AE . 78 A0 U AL
Fr, RIS EAL AT A A BN B (D) 14,
MEE 1 55 KALJZ I AR R b, k™ 45 & Al
BAACN LG A G A UM B S,
H WL A AR E A 45 A IR i, A
h HAT S s E R R R MEa E &, dnaKs T
AR B8 i) fEIERZMaERZE, 1A
P ANIE (PSS A8 ) AN E . 1X 8T
R Ay DX B AR T RS AN L SR N IR
Xof BT A 7] A S ) M R AL 25 1R A LA B

KB APLEGEM; REOTTE KAE;
iV ER

FAEF R B (2001-), WUEWIFCA, WFFU5 I WAE A SE B ERG 44T 4 . Email: 20191001182@cug.edu.cn

WIERE A AR (1988-), #d%, WIFTs . ARG o R K LA DM IERA E IR IR RK Lim e 5 iR, O ARG TR (il
Wiy W O MRIE. ITRHAL . FREEGRAESIRE N, LS AR AR R . Email: pikunfu@cug.edu.cn

PEZ A EHAHT (1963-), B, WFFCTT I : F MG RKSTH BRI AS | 7KIG Jedi il Ho R oK TG 9 K 97 10 55 SIS K I 5E » Email: yx.wang@cug.edu.cn



TP A R 2 s

19 JRFEARFE S SR E A 321

c LRL10: HERKEEMRERES SIRTN -

3

i FF

b JB FE it R 25 AU IE 5 K 52 4H 53R 5

w'

1 EHFRE GRBO, I 430078

W AR D s I e R il A AR A 7 B O
TR FITEAE 1 M 5T LTt A A i S B R v B 46
R FIE FL T AN R A AR AL, BRI 5 & v] DUE I S
AR . H RTHFIUE SRR SR E L
AN B BEL 5 AT LA S 24 35 LIt R Rk, AR 5% 1 S Bn URR
YIREA 78 2 R 1 AN 28 o IR A DUAR ) R
A REMMESA" S SRR YA S, JF HAW A
e R B G K- N RAZ AR T, PRI vl fE
i S UTARIAE Ay st it . O TSR BaR B, ARHE
FUE S NDULIRaeRE T 3 MA RS PERTOR
TF RIS o 3 HE A IE JE AR PR S0 UE SEA [R5 8

HamH: HEXARBEEETH (42377056)

YU EI AT LA Ml fif A7 AR 1, I HLON A it
AW R AL 0y & AN G K LT AN R R AR, R ]
ARSI 2 iy OB mT AR DAy o P it 3t i L
— AT G AT TR S ST LI TR 2 AR
HIUAE ] 320 LA R 3 () M 7K 7K A gk 20 2ty 1 o v
T PR P AT T PR T R ) DI
Ffith” (8 A LA AR, SN T BE I 4G D ]
FRIL VLR K sl s S A S e s B g, T B0
T

KB WA BT AR AR

TWIRFEE fRiAr: 5RkME (1989-), RIWFSLG, WEFLIT . R K SCHLER L %%, Email: zhangpeng@cug.edu.cn



322 ) A R A 7 2 225 19 T RAR I SCI B4R

c LRL10: HERKEEMRERES SIRTN -

BUBHENF L0 R B B E R s A Fl

HAN, pE'E, HE R, A, Tl ER

L P ERNZEEE T MR 22T T SIS & Sy b AR A E E A=, M 5106405
2. EEREERCRS, B3 100049

AR AR AR, 2R S HUR AN APUTCCIREEA R R A
ALY EAF I EEN G 2 — o By R, SUEERCEYIN, B )= 8] R e A B
201V BB, mBN A A RERETY AR R, R AR U EYIN . S
A LA nm ST Y CRIEEZT YD EFREKRA A 05T YRR TAPURKNE S, K&
AU XL R A NG, ) A RO S PR ) B WAL TN T IR B, A TRER R,
2 AR SLI RO, T RRBEE MY . AR AERCE AR, A MUK 73 1 43 i /s
M, XL HUTHEARE L YR B S R 0, WS A RS L R .
BUBI AT T B ANTE 2 o IXAHIZY T IATN R0 BErT L, B0 W2 WA PRKIE &, 22T L3
-G IR R SR L AR, R B3 AR sRsh i
e B 252 P P o AR IR 5 A 358 RO SRR L
PIRBETN G, TFIE T AT EE 41 T 1 R HER KB LY REAAHUT SRR
S ER NI M R A R N P o S [ 1 3

RETH: HERARBIEIES (42377287). T HRA ARFEIES (2024B1515040003. 2022A1515010824)
SRR BIREZ e XA (1981, HFSE 5L, WFSETT 1 : 402 L ROV N 1 ZE 8- 26/ 5410 /8 1D . Email: liudong@gig.ac.cn



) A R A 7 2 225 19 T RAR I SCI B4R 323

c LRL10: HERKEEMRERES SIRTN -

N

BT ARER IR IR EETT TR E X R R R

IR R, Ir

P

AR, TR BRE, FEE, mEal

1 R HER R kLA, Kid: 300072;
2. TR MBS WIHAERE, KJR 0300315
3.t EERE IR 5 IR T, 6T 100101

T 2 #0340 Ji 8 PR o PRV 72 (S-AOMD 2
R T T T TR GBI o AR, T VIR M
DURR Y 67 PR G A 3 e B SHL G PR e 8L F 356 1 1 AN
T2 o ARSI I R F R A AN [R]) b R T v
DU, S HT Ui e B LR AN SR
AR AR i R AL R R 4L, IR ui B
S-AOM I HUFIR IR 26318 J ik 72 (OSR) [ZFFiAR
AREAE S I F BeHETBC e o BF 5T 45 R o, DU
YRR R VERR (AVS) FIFLBRE (S HIBR R A7
F 2 R DL B IR R R A 4 2 TR) (AR R AL 25 43 T8 &R
B R ILIE R I ) A RRE, JF FOZ AR SRR
Eh-F ey (SMTZ) Pl 7 254k — 8, EsE
TR T S-AOM A1 OSR [ AH X BTk Bk 51

AR TE 0 S 52810 . WERRR, By
S-AOM [ J NI AR IR A4 2 sy, k1T 3iF 6 B 22 1
FIHLE, S8 SMTZ ) EFZ) 10~20 cm. AT,
AFF 50 8 7 Y e 4 b 7K A s T 5k A (i 1 O AR A v
S-AOM X FHEEIISHE . A FUIE T [ A7 22 /s BB
A, R TR L JFUR IR0 SMTZ 130 25 i b i
Ay, 5E3E T BATIN TR MV T CRR A B - R e 1)
PRAA, 5 R T B R R sk R VA e i b R i
HEAEEWEER, e 2 m S AE A A 20
P3RS BT T BE2E S

KR BRI R IR IR e KA
AT DR TR Hh

BEGIH: EHERAARAHES (42103052) F1E ZORMHERT U A % 50 (2021FY101001)
W EER A R, BIBFAR, BPAJ: BEA FEA S IR %%, E-mail: xiaokun_han@tju.edu.cn
SEEEAT A B, Bd%, WERJ . R Y UK SCHbER b 25 0 PR & L R  #2 7R BR. E-mail:  yunchao.lang@tju.edu.cn



324 ) A R A 7 2 225 19 T RAR I SCI B4R

c LRL10: HERKEEMRERES SIRTN -

B LR A RN e E AR i it (X fa i C RO 72 1)

B E"

1. REKY: HIER R RFE 2B, RKid: 300072

AT 73 A FE HUER A el 2= (K A2 ) o,
TN TN RE SR A 1) B S, AR AR GNP )
PO B A O o T ABIE AT HLTE DAl AR 2534
S 200N PR Al 2 b2 AR — EL LUK (K T 4 AN
HE o VBT ML X [l R REE (0 A B R, AL
DR 5 8 I S VAR AN R R e N LA B
GErb a0 AN Jli 2t 28 48 B0 11 -3 - o B DX I — [l
ASRE X I M BAR A LL S HUOE RS « S Al BB i
FE T RERT LE AT THLAT RN 0 B 0 SR 2% o Tseifie X N 1
L ORI TS R ERBRRE R, AT LB i
Al DO E A BT, W2 iere b A LAk

HEWH: BRARBEILETH (42221001, 42277456)

CHAT BB AT . AWEST ISR BN, (priming
effect, PE) SEINANURLL K 45 FIIEI AL
i, T h = PRSI AG X A el e b X i i S i Ry
TR A 52 ) R KON AL () A FH R e B AT
WEFT, FFIR L AT DUFS TR ROV K 4y Fhs &), 1E—
A B AH S B SR Bl PR 25 o A 40L ST 56 36 IO AR )
ZARE TSRS IR, JEH R AR EE R R
KT B0 JEZH RTIAT 13 DX, SFREIURD N Ay 36 29356 VT 1 3t
DX (IR g 55 M) PR E o

KB AP WKLY SR TRAOG A



e A R A 2 225 19 T R AR 2 SUIR 2R 325

c LRL10: HERKEEMRERES SIRTN -

B El Nifio (2015—2016 ££) "M &EKE
(=) FRINEIFE

A

L PEERRABE N HERAL AW IT VR R 5 AR ™ B U 4 [ T i 9l 4, )N T 510640

2015—2016 “FHN A2 “ L Figsi” B2 El Nifio
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B {4, Ruan et al. (2019) BT T 2015—2016 4F
El Nifio FFXF ) P A1 s B /K SR 22 2R TR 52
SRIMZHFFE 0T T BROK E Gea i % (60D, T~
INBEZK U RAER] 2015 4 12 H, &K 00 Bds 2 H
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("0-excess B A0=6'"0-0.5280"0) BER -1 e WK
VIR S KRR A SHE S (Uechi and Uemura, 2019;
Xia et al., 2023; Xie etal., 2011), 545 A Pl
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Enhancement of the Formation and Stability of
Iron-Bound Organic Carbon through Saline-alkali
Soil Improvement and Its Potential Mechanisms

FTHH"

The protection of soil organic carbon(SOC)by iron
oxides has been established as an important mechanism
for the long-term stability of SOC. Given the extensive
global area of saline-alkali soils, its improvement holds
significant implications for food security and soil
carbon storage. However, the effects of saline-alkali soil
improvement on iron-bound organic carbon (Fe-OC)
remain poorly understood. Therefore, this study
revealed the impact of gypsum and bio-based material
amendments on Fe-OC in saline soils from Northeast
China and the underlying mechanisms. The results
demonstrated that these amendments significantly
increased SOC, total nitrogen, total phosphorus, and
microbial richness while decreasing soil pH. Notably,
Fe-OC content showed a marked increase, although its
proportion relative to total organic carbon remained
unchanged. The association mode of Fe-OC shifted
from adsorption to predominantly co-precipitation.
Thus, our results indicated that the improvement
enhanced the formation and stability of Fe-OC, thereby

1R RS B S RSB, dbat 100193

promoting soil carbon
bio-based material

sequestration. Additionally,
amendments promoted the
transformation of crystalline iron into poorly-crystalline
forms. The enhancement in soil nutrients and
microorganisms following the improvement served as
the primary positive drivers for the formation and
stabilization of Fe-OC, as mineral
transformations. Conversely, the decrease in pH acted

well as

as the main negative driver. The improvement also
reduced the preferential binding of iron minerals with
microbially-derived Moreover, this study
showed that aromatic-C was preferentially adsorbed by
iron oxides. This study offered valuable insights into
the effects of saline-alkali remediation on Fe-OC and
underscored the significance of  saline-alkali
improvement for soil carbon sequestration.

carbon.

Key words: saline-alkali soil improvement; iron-
bound organic carbon; mineral transformation; soil
carbon sequestration; carbon sources

FE: 4T H : National Key Technology R & D Program of the Ministry of Science and Technology of China(2023YFD150050305)and “Double First-Class”

project of the Ministry of Education of China (2024AC008) .
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(PN PE e, [ RETR I T KR IS RS BN S
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F9E PR (Fepr) MIATEMEEL (Fey) 414y, JLrh,
TG TR AL AR IR SR 45 A B (Fewan )~ HIEJR
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RN T, JEEiS Al TGRS E. N, BEH
(TOC) &, i ARfa4 (CIA) LA BE ik
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FEHIHLEL . 5 R D VS KR I IR LR ) 5 B R
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Effect of Weathering on the Dissolution Behavior of Phosphate
Ore: An Analysis Based on Mineral Composition and
Geochemistry Characterization

k!, KBET

1o ER R GO AREE, 1 430000

Dissolved release of phosphate ore plays an
important role in the global phosphorus (P) cycle. In
this study, the dissolution behavior and geochemical
characteristics of phosphate ores with different
weathering degrees were investigated using mixed-flow
reactor and column leaching experiments. From
3<pH<7, the rate of dissolved release of all phosphate
ore decreased with increasing pH. Kinetic equations
were used to fit pH and the dissolution rate, and the
results showed a significant increase in the reaction
orders with a higher weathering degree. Weathering has
resulted in phosphorite being more sensitive to changes
in hydrogen ion concentrations. Under the same pH
conditions, fluorapatite and calcium phosphate phases
in weathered phosphorites have lower free energies

relative to primary phosphorites, suggesting that they
are more susceptible to dissolution. The acid
neutralization capacity of weathered phosphate ores is
reduced due to the significant loss of carbonate
minerals, which results in a lower pH of its eluent
compared to primary phosphate ores, and higher ion
solubility in weathered phosphate eluent. In addition,
under acidic leaching conditions, Detrital P (De-P) in
phosphorite is gradually converted to the more soluble
Exchangeable/loosely bound P (Ex-P), Iron-bound P
(Fe-P), Calcium -bound P (Ca-P). At the same time,
secondary precipitated minerals such as FePO, and
CaF, will be gradually enriched during weathering.

Key words: weathering; phosphate ore; dissolution
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