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BRI . 2R 1B Bt KAk & W i AR G 2 5000 Bk Wk R DOM 437 19 &5 et B 4 1 5 5 940 348 i g Dt
A MAEYRIE GBS . 28 28R R 55 ke 4 7 19 & Bl T 5 p o g om U, TR, A
FER, R0 TR A B X g Cd BRI B B B A RN, K AR At i B 4 T
BIA R, Hp BT B R E SR Cu. NI AN, Wik, 8T EEY
DOM FIHE 4 J& IR AT A B A B b #2800, H ATABESE EZ4E b F TR B X AR5 G+ e
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T2y 1 DA RO s £ o0 71 28 SE R R R 5T - TR A B T 4 B Y i A% - 1E h DOM 45
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YA AT R R IR, A S A AT WL I (UV-vis) Bl = 4RSS (3D-EEM) RAFE 138
Bt B v 3 DOM 19 5 Pk M2 e dl o i sh A 284k, A B R e 8h 40 8 5 Rz #% (Stirred-flow
Reactor) 73 M /AN [A] 5 32 454 T 19 £ 8 rf Cu A Zn 1 RE SN D ik . AR WF R I 25 5% A B T 3+
BB IE AF T 13 DOM 1 8h A A8 Ak DL K 0 B8 4 J8 /e iS5 Y B3R AR BE T 0, XTE 48155
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ABEFE P AR SRR T AR R C T EIURE (113°48'E, 24°27'N) & 4 & 15 ek H R 2
+ 3 (0~20 em). ELKAGERE Sk FE S D) ERFEX BEEE - B KA I m A HWIESE;
2) bR MR A ORI Yy, AE IE T BTN RO 5 o B ATBORE 5 3) IR A L, R BRI
FCE AR A PR S . R R M (pH=4.8), AHLE S E N 1.7% 247 ; His R EE R A
KREWH X RTMEE R E AR I EK, BRE R ESIRIG Y, SR & w05
k1 242 F11 280 mg-kg ™o IZHLIX B T LR R UM, FEE S I R A AR A, RERR R HoK A28
KRR, TIRASH %M XAk A (R S F 84k .
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(2 mm) KbFR, H5 K e A AN AR PR TR O SR A R R o
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SRR 5 e B AR B A s )X A 3 DOM Rk fiN R 4 Jm B R, ARSI E 3 A4
AN TR B K ZE AR BRAL A 3 AR [F] IR 3C B AR F R SC 00 4 o o 30 g 383 A 150 mL 1% 3 385 15 5%
L InAE B K R A B FUE S KR, JFHERSmE SR N, TR 25 °C FNRE 50% M E
IR ST I N

o R R S KR R ORI ]S A0 1 R o X BB AL B IR A AR v A S KOR O 4 A
75%. 45% F130%, 4K W 35K FA ML, @I 25 8 PR R R 7 i e SR, T
TR I e 2ad 7 dHE FKR (45%) TR IR, ARG I8 I K 4 F R 78 & AL IS i 2%
TR AR TR . TSGR E 34 fF, RAa%aR 1. 8538 2 fidsas 3. &4
W E 2 A EEN, R TRIR IR 3 A FATHE), DL 1:2.5 K LI E - pH, Jf i — 2
4347 1438 DOM 1 5t K 7 45 J& B RR v i A 1k o
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Table 1 Soil water content and sampling points during soil incubation experiments

SR EKER RS - SEHURE I ] S CREL- B K %)

YRR 75% 0 1.3.5.7.10, 13, 16, 19, 22, 25, 28, 31d-75%

MHR2  45% 0 1. 3.5, 7,10, 13, 16, 19, 22, 25, 28, 31d-45%

XTHRZ3 30% 0 1.3.5.7.10, 13, 16, 19, 22, 25, 28, 31d-30%

ST 45%~15% 3 7d-45%. 10d-30%. 13 d-15%. 16 d-45%. 19 d-30%. 22 d-15%. 25 d-45%. 28 d-30%. 31 d-15%
SCIIHD 45%~15% 2 7d-45%. 10d-30% . 13 d-15%. 20 d-45%. 23 d-30%..26 d-15%

SURZH3 45%~0 2 7d-45%. 10d-30%. 13 d-15%. 16 d-0, 23 d-45% 26 d-30%, 29 d-15%. 32 d-0

1.3 1% DOM $ZER K R1E

BTEMIS g HFEMARNUR R F, L1l 2K EAE 80 rmin”' F IR 24 h; & 1E
10 000 r'min' £ F 2.0 20 min; 55 A 0.45 pum 28 fEOA 0 3 2 98 15 3 1 1 DOM % . DOM 15 i
T4 C UKAE R AR .

A 5T 43 53] 5% FH TOC 43 #714% (Elementar Vario) I i& DOM ¥4 ¥ I 19 % figt 4 A ALK (DOC) & = ,
K H UV-vis(TU-1810PC) 43 DOM (¥ 55 & £ 48 4k, K A 3D-BEM %% )t ). ii% (Hitachi F-7000) 43 #
DOM [ % e dl oy K Fe & & o Horfr, UV-vis 20T (B 89 Ho 6 L 98 B R 1 em, % 4 3 45 90 [
200~600nm, FHEAIFE A 1nm, FJH DOM 7E 254 nm ARRIWE GRS H SUVA,, fH, 478 L-(mg'm) ',
FHok B e DOM #1955 B, 8 A = dn = () Bias .

2303 xA

SUVA,;, = ————— 1
254 ILxC ( )

e 2303 MALIE BB A b SEH AT AR s L o L 68 DL R A o 9 SE BRSO B AR K, m;
C NS5 5 DOC & &, mgL™',

W 5E 5ECCTERT, #F DOM WA B 2 10 mg L' LA 3kt e oy BB 500 72 4 o (96 B8 R 1 em 1Y
4 1375 6 H 8 L BE A7 00 R , 3 R 0 K AT 595 BB A 250~500 nm, FF LA 5 nm B3 K R BR B I, & 5k
KAHEVEE R 220~450 nm, FFLA2 nm (UK RIBRIG N, 30K A& B K i e 4 9 3 10152 5k 10 nm,
FARGHEEE A 1200 nm-min ',
14 EEEBHHHANFZR

AW FEH) I S 4 P S 2% (Stirred-flow Reactor) E47 5 43 J@ B 5h J1 24 520, %08 & h % 5
. TSP R N g . WSS 3L (K 1), AR TP E AW TR E S B R R
il 2R S U S B A TS S AR RO M 3.33 mmol- L', pH 5.3 ) Ca(NO,), I . X 5t
FEL A V0 P 3 S PR AR B TR R, 7Y S H ARV Y pH Y BEBRAR B R TR SRS (7 d) B9 pH i E .
HARS B E R A . RS, B
T HE R 0.4 g By 38 E T I N 4 R 56 0 g e

B OB IR, 00 .

FidPERS (300 r-min ") FELL 1 mL-min™" ) 37 33 [7] u _.Oilgggf Wit
SR s AT SRR, AR B 5 min =4 KA 'm
Wl 1AW MRCREER 1 MRS T IR, 5 a

B IEHFEE 120 min, WA B B9 Uk A R ik

TR AL, $R 5 R F ICP-MS Il % ¥ i 1 55 4 1 REmpELEsER

J& Cu 1 Zn HIHRJE . Fig. 1 Schematic diagram of stirred-flow reactor system
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pH Bifi % 15 7% 05F (6] A 386 i 4 =, 764535 10 d J5 858 pH i TRe (B 2(a)). R, Rk R
Mo, HpH MEET, XRTRESE B TR S KRR A R I R R S FE T HO S pH TRE T, )
w, YEACREER, TIREAEREIRE, T EOE IR R R R R R . JF 4 Fe(llD) i85
M Fe(Il), %t FE4x il AE A HY, #1513 pH JH 5 . DOC Ay & 2 Al SUVA,,, f17E + 3 & KR
R 75% B 5 BRSNS FEAR A R, 1 AR 3 S OKOR R 30% T 45% B 3E AR LR AR 2 (K] 2(b) Al
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FFEW P, FHDOC FaMIFF RN, D BEE 520 RO, HUE R . &R 8 7LD
KA R SR IS 5, AT 53 DOC 7 2 fOY & PERR AR, Rk, DL EAFse g ki, 4
DOC 75 1 A 5N 5 55 7 P 20 43 2 B A B8 I 2 DI AH 6
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6.5 T 350 = 6
6o ) 2 300 CEEN : g ' {
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Fig. 2 Temporal changes‘in soil pH, DOC mass concentration, SUVA,;, of soils incubated at different
water contents in the control experiments
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DOC & AR, A T TR 4 T 0, AE WAl TARBRIR B3 se T, Kk Wk ik 1
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Fig. 3 Changes of soil pH, DOC mass concentration, and SUVA,;, with incubation time under
different three dry-wet cycle incubation conditions
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Fig. 4 3D-EEM spectra, the relative abundance and the box plot of the relative abundance of
the fluorescence components in DOM
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Fig. 5 Release kinetics of Cu and Zn from soils with different water contents during the incubation processes



2696 ok L B ¥ W 5%

(& 5(a) FIEL 5(c))e T AE 5 K REARKE (30%), +HERF 321 FE LT A ek 28 + 3% Zn MR CSh 2% (K
5(0). LA EAFFRAE SRR, HHESACRE H ARt i #, #og AT 3 Cu fl Zn FRE, X
AR RN FE R RIS KR AT LIRS A5 0 Cu.y Zn FRERRAG, 10 Bk W B 245
MW P14 (W CuS M1 ZnS) 19 Cu. Zn FETFHE™, MRS T Cu M Zn MR REFMET, Zn )
B R Cu BRI R .
23 FEXEBEMNTIEESEREHNFITANEZM

K 6 R T TS BB F2 4410 1 F Cu M1 Zn B RETSN S1 2445 0 . 758 1 MEIR T, M 15K

201 . 107 —a 7 d-45%
= 7d45% _ e 10 d-30%
fon) — 0 -
- 10 d-30% W 8L —a13d-15%
= 15} —— 13d-15% i
on on
£ g .
2 2
& 10} ”ﬂ%
] i
= 4T
= =
¥ 05} B
3 N 2T
0 . L N s ) ; 0l \ N ! e iyt S )
0 20 40 60 80 100 120 0 20 40 60 80 100 120
s} [&] /min I} [A]/min
(a) JHFR 1R Culy BBl 124 (b) TEHA L Znf BB T2
20 10
—=— 16.d-45% —— 16 d-45%
~ —e—19d-30% = .l —e—19d-30%
2 15t ——224-15% 2 ——22d-15%
: :
< < 6t
5 =
X 10 =
e o,
= =
= =
£ M‘@: :
E] = 2}
Q N
oL s s . - - ; ol s s - - - -
0 20 40 60 80 100 120 0 20 40 60 80 100 120
[ [E] /min [+ &) /min
(c) TEFR2 R Cuf BBl 124 (d) PEIR2H Znf BB 112
20 10
—=— 25 d-45% —=— 25 d-45%
P —e—28d-30% 2 gl —e—28d-30%
® 15l ——31d-15% Z ——31d-15%
. o0
g E 4l
B =
% 10r =
E =Ll
= =S
= =
% 05} &
6] N 27
ol : s s - s - oL - s - - s
0 20 40 60 80 100 120 0 20 40 60 80 100 120
[ [a] /min [5f &) /min
(e) TEHA3H Culty Bl sh J12# (O TEA3H Zniy Bl sh 112

El6 FREXBEFILED CuMZnBEHNF

Fig. 6 Release kinetics of Cu and Zn under dry-wet cycle condition 1 during the incubation processes
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Fig. 7 Release kinetics of Cu and Zn under dry-wet cycle condition 2 during the incubation processes
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Effects of dry-wet cycles on the properties of soil DOM and the release of

heavy metals
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Abstract This study aims to elucidate the effects of dry-wet cycles on the properties of soil dissolved organic
matter (DOM) and the release of heavy metals from a typical Cu- and Zn-contaminated agricultural soil, by
employing the soil incubation experiments; optical analysis, and stirred-flow experiments. Results indicated that
soil pH, DOM concentrations and DOM aromaticity increased with the increase of soil moisture contents. Soil
dry-wet cycles had significant influence on DOM concentrations but had little impact on pH and SUVA,,,
values. Kinetic experiments of heavy metal release revealed that the release of Cu and Zn from the soil was more
reluctant under higher soil moisture contents, while soil drying process promoted the release of Cu and Zn from
the soil at the first wet-dry cycle. Further precipitation and drought would not affect the release of Cu and Zn,
and different frequency and strength of wet-dry cycles had similar effects on the release of Cu and Zn.
Moreover, under the same conditions, the release rate of Zn from soil was higher than that of Cu, and the effect
of wet-dry cycles on the release of Zn was less compared to the release of Cu. The results of this study will
contribute to providing basis for the effective remediation of heavy metal-contaminated soil.

Keywords © soil dry-wet cycles; heavy metal contaminated agricultural soil; DOM properties; heavy metal

release
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