2016,35(3):485-491 Ko RO R ¢ 2 4R 2016 4E 3 A

Journal of Agro-Environment Science

XS, B %, VR, 5. IR AN R B M B - P IS B R DFE ()] AL BREERL 22244, 2016, 35(3) : 485-491.

LIU Guan-nan, XUE Wei, SUN Chun-meli, et al. Selenite transport in soils with various physico—chemical properties|J]. Journal of Agro—Environment Science,
2016, 35(3): 485-491.

Il 7l B2 #h 7 A B 3R M R L P E # AR

XNAH 2, R, INAE D, FiRA, MEHA

(LA FE R R A BEm T RAF T A, JEET 100037 2 BTV K2R PB4 e , /K FREEARDL [ 5 o 5206 %5, JEAET 1008755 3.k 5
AT R2A 2 TRE2ARE, dbat 100029 )

PB}

o OEE W ERE VIS F A R 0~10 em 1HE(FCL) (RFEJZE 10~20 em HHE(FC2) JLPEHEXSSEER)Z 1 HE(DC) ATt
PR S22 - HE(BD) SE U -3 rp (g MR IR S+ HEE B 520, BIFSE T WA RR b 7E 13 h s AT, 3R T I FR £ 7E A ()
AL T - b B R R . AR ARG S T Fe KA ML (OM) FEAIE pH E R FC1 AN FC2 A 38X I i -5k 1) W B
e, O DC 30 BD L3, HCAR R 5 43 3] hy 621.50.,592.20,219.29,163.51 mg-kg™, HU M &E /3 fc55 19 BD 3R
5 v (A AR R A SRR o 5 AT AR AR AE BD -3 A g B B et , FL AR FLA B 5T S s B i B 41, SR B 1 3¢
X SRS P e P O Aot B 3 s ol HCAE 30 - A b A8 R e, A , VTP 3l R A P AT AR R A2 A8 S e 32 I, SRR A
TR R 132 F% 1 2 I I 5006 b, HLL 28 3% i 4 T HYDRUS-1D /4 Hh 3L - 195 0 W BT B 40145 8 A5 -, SR BH LS - 930
B i T RIS A7 AL, i (Se ) ] BRIz BB BE M, 34 15 et R 7K

SRBRIR) : I T 5 R R s R 5 1B S

hESHES.S153.6  XEERE:A X EHS:1672-2043(2016)03-0485-07  doi:10.11654/jaes.2016.03.011

Selenite transport in soils with various physico—chemical properties

LIU Guan—nan'?, XUE Wei?, SUN Chun-mei'?, LI De—xian', LIU Xin—hui**

(1.Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2.State Key Laboratory of Water Environ—
ment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China; 3.Institute of Chemical Engineering, Beijing Uni—
versity of Chemical Technology, Beijing 100029 )

Abstract: The transport of heavy metals in soil determines their risks to underground water and human health. However, such transport is
controlled by soil properties. Here we studied the adsorption, desorption and transport of selenite in different soils: FC1(0~10 cm surface
soil from Fengcheng, Jiangxi ), FC2(10~20 c¢m subsurface soil from Fengcheng, Jiangxi ), DC (surface soil in Dexing, Jiangxi ) and BD (sur—
face soil in Baoding, Hebei ), to uncover the effects of soil physico—chemical properties on selenite transport in soils. Results showed that
FC1 and FC2 soils, having higher amorphous iron oxide and organic matter(OM ) and lower soil pH than others, had greater selenite adsorp—
tion, with the maximum adsorption capacities of 621.50 mg kg™ and 592.20 mg -kg™', respectively. The maximum selenite adsorption was
219.29 mg-kg™ for DC and 163.51 mg-kg™ for BD. However, BD soil had the highest selenite desorption rate and amount. In packed soil
column experiment, selenite transported faster in BD soil than in other soils, suggesting that the transport of selenite in soil column was in—
fluenced by the adsorption and desorption abilities of selenite in soils. In intact soil column, selenite transported quicker than in the packed
soil columns. The breakthrough curve of selenite in intact soil column fitted DTSMZ ( Dual—porosity with Two—Site Sorption in the Mobile
Zone ) model well by HYDRUS-1D software. Our results indicate the possibility of selenium pollution in groundwater due to the presence of
macropore and preferential flow in the field conditions.
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Table 1 Soil physico—chemical properties

o SN S TR o wen son 00w U B The
FC1 49500 22483 1437 4830 1317 7.54 49.99 42.47 47.30 4.99 8.09 0.408 0.039
FC2 49135 27401 1447 5702 1567 5.94 52.51 41.55 35.60 5.28 13.80 0.385 0.024
BD 61651 26614 1456 1989 50309 5.65 39.89 54.46 14.89 8.06 13.98 0.237 0.018
DC 62233 29474 1229 5547 1419 3.81 30.78 65.41 15.42 4.78 9.42 0.301 0.023




KU 45 0 W0 6 2R M R b A I 487

H e e R4 , B7 1k ORE 1 3 iRt O o F AT IR
£ 0.01 mol - L™ ) NaCl # 8 IR BR BE Ol - HE R 9/
10, 2 2 AR IR Sh 2 2 g , i A
PARGERR AT EAEHEA T o JEilkis 2 L(2Y 4 PV) Yk
VW, Herh Se WBEESH 10 mg- L7, Brfe 20 8 mg- L,
NaCl ¥¢ 4 0.01 mol- L', WIE#HEF N 3 mL-min™, &
40 mL 45— YR E Se HHEEEFT Br ik iz . Se ¥
WM 56 52 5 4 0.01 mol - L™ Y NaCl 7 557 V5 R 4
Sk, g It T 21 do WP Y Se I AFS
FrE s FIVEZR A 4 Bk By 2L b o 200 i s ki
WY Fe Al Ca Mg & 55 85 IR 1 A OG5
(ICP-AES; Jarrel —-ASH ICAP-9000, USA ) {lil] 7& ; Ff- il
JEWRIAT 350 nm T YOG E (Abs ) HL T 32 (EC) I
pH .
L5 BRiEBEE

TR TR AT R B FLBRARAE LA K B 1
WA, X Briy 28 1% i 4k | HYDRUS-1D Hr (1) AL
FL—1 55 1% BfHAEE 7Y ( Dual —porosity with Two—Site Sorp—
tion in the Mobile Zone ) gEf 7415 #, 4k 5 #R 38 Brill&
SR Se BB MR THILG o AURER R 1235
H K S PR, — R A R BRI I
K, I3 — T RTENR B AR . B A )
IKAT LA W] K Z 18] Az 5846 o PARIK PR o i 58 4
R WX ) Bl 0 o B B s R4 ]
B2k

aamocmo aSm) _i acm) 69 moC mo

R el (A v b v A I
00inCim OSin _ _

at +(1 fmo)p at _rs ¢im

'z cn—cim)+ "
P20, F1 6., 73539 Ky AT Bl K FAS AT Bl K B E 23 F s
C o B i 23900 R AT S 7K TS AT Bl 7K 8 BT v B2, M-
L2(M gy o 8 B A7 5 L o 2 (A B B BV ) 55,0 A
S 73501 RV B A R Sl RIS AT Sl X3 o 3 o ik
JE s oo AT Bl 4 ik 21 68 W B AU BT o ET 20 G5 D
SR BAE ] SR R AR B R 12T (T I [a) 5
A1) 3 g KB AL LT 0,0, F @i 230 ¥ T ] 5y
IKFANTT Bl K Hb i R e 7 R ML T 0, N
WA 240, T T, g Al B8 sl AN v] B8 5y X 3k )
IKEERL I 5 T, S R % 80 RS AT % 31 DXl 0] 7 375 o
I,

M TS0 B, c'=c; 4 T'<0 B}, ¢ "=cio 55— AR
R TH AT Sk s %, 5 AN XA T

AT 3K o 0 P 75 =< A S 7T
SRRV T Bk 2 i 3 A o

2 GRS

2.1 JU7d 328 xof S0 G R P R B Bt AR

DU i A 59 0 B Na,SeOs (19 4 I W2 B il 4k DL Je
Langmuir F1 Freundlich W2 R R A =50 1
2 .

PR TR o~ 9 S5 ik 2 o i £ 405 24 4800 (Lang -
muir FE R%0.902, Freundlich ## R>>0.884), Hi#&
FI LA SR G B W F o Langmuir BEEIFS RN Q.. K
IR FC2(621.50 mg kg™ )>FC1(592.20 mg-kg™)
>DC(219.29 mg-kg™)>BD(163.51 mg-kg™) ; Freundlich
BERUAT 3] 14 3 e R K R/NIBUF 2 FC2(205.30 L
mg' " kg )>FC1(183.90 L"mg' kg™ )>DC(102.77 L"-
mg' kg )>BD(15.55 L"*mg' "+ keg™), XFEHH,FC2 +
HEXT NaySeO, [19WE B8 J7 e K, HOR O FCL, BRI
DC, W FBE S f/ Nl BD,

800
700 [ o FCl
@ e h
. O i
4 [ e d__,a--ﬂ" — .. & BD
o 5001 A be
1 4 -~ .
£ go0f AT —
g 300;- '// ......... Freundlich &%
g :-.ﬁ- ......
200 %' x .
100:1.:'-.-. L e =i R e k=
I

]

SRR fmg - L
B 1 Ot g w0 A ER £ O IR B &5 iR 2%

Figure 1 Isotherms of selenite adsorption in four soils
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Table 2 Parameters of selenite adsorption equations for four soils

Freundlich F 7Y
R Ky

Langmuir FEL IR
TGS Qud

K,jL'kg" mg'kg" L”'mg""-kg" n R?
FC1 0.31 59220  0.966 183.90 0.303 0.969
FC2 0.46 621.50  0.902 205.30 0.306 0.971
BD 0.04 163.51 0.984 15.55 0479 0918

DC 0.67 219.29  0.982 102.77 0.187 0.884

S AR AR B B T R T SeOF ik 1
PRy OH B REMTY, L3R OM & pH (.0 )20
pas sk 3 2 IR R 0 AT &Nl 3 A e % IV L
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Figure 2 Amount and rate of selenite desorption in four soils
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Figure 3 Transport of selenite in various packed soil columns
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Figure 4 Breakthrough and fitting curves of Br~ and selenite

transport in intact soil column

xR 3 BrERIEFEHEISSH
Table 3 Fitting parameters of breakthrough curve of Br™in

intact soil column

FRA MRFISKEAR TREREY

TR 2
S ki em-h! emeh K RMSE
I 3.540 0.878 12.745  0.993 0.016 28
bR 2= 0.0 0.022 1.984 — —

4 FR AT B 27 1% fh RIS 45 R
Table 4 Fitting parameters of breakthrough curve of selenite
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Figure 5 Physical-chemical properties of leached solutions
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