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B E  AXHRT HLEAERSX DRRWEGESS A REERE, SREY, 1%
TR AFEREAS L pH MANUE S BE M X, LIEPHE B UG -RAYNES SR
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1.1 R T MEY

RELBETLEFCERTRE EARSRMENB R A R4 DIREL, BN THILEBFR
H(ERMEN<0.139mg / kg). SEHIRE =M (T RN 0.140~0.166mg / ke) NN HFKEF (R
E40.167~0.213mg / kg). #ATTIRERFEH A (B RE X 0.249~0.293mg / kg). EEMRESSHIRE L
BAE S (BEABLEMRER L, 0~20cm #HE2) MAEYHES (RIEE . W FFH L kHF Kk N
E 8L BREMKY), EhT KEEEEEER S SR,
1.2 SHAE

URFEE#. 1996-12-03: FIE M E H . 1997-05-09



3 BEEE EWARME IR PRKESS AR EAREHR 399

121 DEPERENRE  RReEVSOESOERAFRREARST, 20 RREE LR P
ARMEEHE, EHRFR 1.000g T8, BT FHRORIEROED, HTHSRERRE.

(1) "% A M 10mL 0.25mol / L KCUMK, EEE (25C) LR Y 1h,

() URBERBMBELE S M 10mL 0.7mol / L KH,PO, B, £ £ (25C ) ELER S 4h.

(3) S-HMELYEED, A 10mL 2.5mol / L HCl R HL, 7£ 90C K ¥ ] BRIR % S0min.

(4) FHLY AWML E RTES. M 8mL 5% K.S,0, + 2mL 171 HNO, 21, £ 95C /K # 5+ [l Bt
R 3h.

(5) FRiEA, A SmL ¥ HNO, + ImLHCIO, 7£ 160~ 170C #:1% LM 4k,

LRSS EE . I9LL4000r / min B9 5 E L 10min, LEBIHALEER SR, REREBRT —
TERE.
122 THEPHERSMEYRE R 2000g THELTH BT FHANRIEBOES, FHMA
H,0. 0.2mol / L K,SO,. 0.5mol / L NaHCO,. 0.5mol / L KH,PO,. 0.5mol / L K,HPO,.0.5mol / L
Na,PO, ¥ ¥ 10mL, TEZ ¥ 25C I 200r / min & & 1E R IR % 4h, /5 LA 40001 / min #9$5 H# &L 10min,
EWHBHAL R ERS &,
123 AEIWE  $EOCHER [2] BT r BORME ERBR B P A B SWMAEY S ST R,

2 ZR50He

21 TBIWHEESH

FHEARBK HEPRESS BRI AREERGALENSELSSENE SR,
CEEEE N EREIZTEBERENERY). T 1+,

HE1AW, LEARMX TIEPRETER 99.2~234ug / kg, FELE S THILY -5
S ERRLERS, RS SR 43~60%, HIKERERS, b 23~43%, M HEA=

Rl THPERSHEIE (ug/ke)RESEREH (%)

Table 1 The contents and distribution coefficients of selenium species in soils

MiL  Nanhui #8  Chongming JIZF  Chuansha L Songjiang
WS ¥HE+ At ¥E+E  AkBLE  FEL  A#EE  EEE  kEL
Selenium Garden Rice Garden Rice Garden Rice Garden Rice
species soil soil soil soil soil soil soil soil
oA I 75 6.6 7.0 6.4 5.6 7.0 6.3 43
b 6.37 6.65 5.61 485 2.39 4.16 3.00 2.04

AR 1 9.3 109 143 16.2 20.2 20.5 18.1 23
mEEEAS 2 79 10.99 11.46 12.28 8.63 12.19 8.61 10.59
S-EAy 1 3.0 35 49 5.5 2.7 5.3 3.2 1.8
% a8 & 2 2.55 3.53 3.93 4.17 1.15 3.15 1.52 0.86
AL Y-t i 63.1 479 70.0 712 104.2 79.1 92.1 127.0
HERERTEE 2 53.61 48.29 56.09 53.98 44.53 47,03 43.82 60.33
L3 AR G | 34.8 30.3 28.6 32,6 101.3 56.3 90.5 55.1

2 29.57 30.54 2292 24.72 43,29 33.47 43.05 26.18

¥ 117.7 99.2 124.8 1319 234.0 168.2 210.2 210.5

D) AEE: ) HORAR 3) WERESMI R ER.
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MIESZALE 12~21%. M ELSf, EZHHYEEAIEEMEMIERTRE.
WAESHE, AL, IRZE M, DL EBHE R LB i A, B 1 RS AL AR R SR 5R
B RGE T HHER TR EE U Y-S S SRR S L.

EARMK LRI JZESM T REERAESN (LR ). ATH-FHITEN
TRAEESANER, RIS EREE ()5 1% pHW) . AR S & ) 7 517
B35 A7, A7 S X R BT K 2,

F2 IRPERTSHEIBOSIHpHE W . ANRIBROMEIRXR

Table 2 The regression correlations of the contents of selenium

species with the pH or organic matter contents in soils

WO A pH AHHLE (%)

Selenium species Organic matter
Bl y=—3.09+1.24x(r=0.84) v=8.37-0.64z(r=—0.90)
ARHEAERBRERGEAR y=53.82-491xr=—0.71) 1=10.21+1.902(r=0.59)
H-HEMIE SR y=—7.88+1.53(r=0.78) 1=6.33-0.812(r=—0.85)
AR ESERTES 1=342.62—-34.30Mr=—0.93) 1=34.73+14.712(=0.83)
@B X 1=278.29-29 54x(r=--0.71) 3=19.58+10.662(r=0.53)

T BEAREEATHS.

MR 2ATUE S, TESME-RAEYESTMERS5 TR pH ZIEM X, 5 1R
PMEESBEFAERX MR, IRRERBRRINE &R AW - MY BT R A RESM
TERE5MMpH ZHMX. 5 HEAIRSREEMX, B HRPHNEERAS 115
pH A ALTS &% U1K,

pH 2 T A # MG S KB, +3% pH 3 LM SFmAER, £EAR
FEIREE IR, 2Se0,7” + 0,280, , MEEHERY SeO,”” BRI HIEM SeO,’ s MTE
BRI L, SeO, T R EBMEFEILA. E%, LHEXTEAR T8 W H 8 =5 L% pH
) AR T 8 35 A R R 15, pHL X IR B 2 (4 IR A R FT ™), X MR ST AR
FEH, T xot  o R Eh 1 O B B B L pH 9 FH R T BRI, BEE R R OH B Y
Jin, A R L ) R A PE R R, BT K R PR . KA A, KIERS pH 2 IEAHX
BTHMER, WIBEE pH 0 F 5 MIE B A DT FEAR, HEB S pH 2 A, [FHE, 84
KA R B T i R B R B T pH B9 REAR T iy, TE RN B, KA
ALY R E R BA, B T REAE 7, MR ERBEN R, -HKSEALWREF R
HL AR, i LA R M B RS 1.

TEENTRRRAE P EEY R — E—EREERBRT LR BamRRK,
AHE SRR A T h S B ALEAR, A H T Se " B H N HEE R, B S BRI Se* . [
BF, 338 A AL R O B A AR e T 7 A A R R A OB AR, S I T SS S BBk R
WA RS, H5 R EBANYE R T AR Y 0 0 AR LR AT R £ B IR T
ESefise’ , MEHMRAABE GRS, T HIYLE S TN T E.

2.2 TP EHREEEEENHREER

A 7E L3 b LA B FOR R A, R A S0 AR EE (SeO; ™). AL £ (SeO; ).

JC R (Se) MARALY) (Se”)s $RMlifE LIEP ML &R A T & Ok &) 7055 B
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S AXBRS. KREGES E-REAVLEE T AU R A TES RESE,
AR SRR AR LGSO, £ I8, BUNEN AR, F By e %
AR, BT HRALEP ARG S SN SEYRKXREY, LHESEE LKL
ot ) (LA B MR, JRATT 2 BB E T AE A S BN FOR FIR NSRRI
BIEMEYWE G R () 5 R R AR B S/ ()BTRS, BRI F £ 3~5
H.

3 FOPOBESE (ug/ke)

Table 3 The contents of selenium in plants (pug/kg)

BEER  HE bES Fxk B X ®BE #®E HE kX ANE T
Sampling  Greens Spinach Shepherd's Lucerne Garlic Broad Soybean Red Rice  Wheat Average

location purse bean bean value
AL 19.8 39.1 432 40.5 16.3 24.5 415 19.3 11.5 257 28.1
E L] 312 17.1 942 61.2 226 526 1100 1169 344 42.7 58.3
ny 51.7 43.0 68.0 556 1369 459 712 1039 29.7 56.2 66.1
WL 823 96.5 146.0 1710  164.9 60.6 66.1 53.6 443 31.3 91.7

F4 ARBEFALRPRIAALS B/ (1g/ke)

Table 4 The contents of selenium in soils extracted with different extractants (pg/kg)

BC  Nanhui %%  Chongming ¥ Chuansha FAIL  Songjiang

B # A 0+ Kt ¥R+ KAt ¥t KEL ¥+ KFE L
Extractant Garden Rice Garden Rice Garden Rice Garden Rice
soil soil soil soil soil soil soil soil
H.0 7.5 6.6 7.0 6.4 5.6 7.0 6.3 43
KaSO4 7.9 7.1 8.0 7.3 7.4 8.2 78 6.2
KH;PO, 10.8 17.2 213 24.6 25.5 275 253 26.9
KoHPO4 19.1 29.2 27.2 293 42.0 357 43.0 44 8
Na;PO4 42.0 38.3 57.8 73.2 83.1 56.4 87.9 109.5
NaHCO;" 30.1 31.6 34,9 36.6 36.9 38.9 358 39.5

1) NaHCO.— B 81F iy 307 R0 oy 8 412 (07,
5 FUTESRSTEBEFARN I WA BAOBEXN

Table 5 The correlations of selenium contents between plants
and soils extracted with different extractants

B®RA HE ¥k F3k #L  kHF #Y "E piNksA KX NE OFHME
Extractant Greens Spinach Shepherd's Lucerne Garlic  Broad Soybean  Red Rice Wheat Average

purse bean bean value
H0 -0.68 -036 —032 -031 -085 —054 —0.14 —050 -068 049 —0.453
K:SO.  —036 —0.19  —0.14 005 —066 —006 022 —025 =-036 080 —0.045
KH:PO:  0.78 041 0.55 045 086 077 034 059 086 068 0.629
K:HPO:  0.90 0.63 0.64 064 096 075  0.14 036 073 —0.02 0.573
Na;POs 092 0.66 0.68 068 096 078 045 035 094 —008 0.604
NaHCO;"  0.69 0.25 0.57 042  0.73 0.83 055 074 090  0.58 0.626

1) NaHCO.,— B8 L34 B A 1R 4R )l 7 1Y,
MR IR, ERAER - LR ERRMEMEY N SHWEARR, MAEKERF % -
FMEIF R DA SMBEARRE, XEAREFLEMGED S L RFIEOEERNFE
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5, 70 H PR & B R A R A B, Hamilton % ° ' & MY FMHEEMAT
MR EE A AL b, IR B MY E EMAEE S, SRFARIEL &R EY ERAY
BE NTEAEE S (H A KAE & L3 b o) B A R BR R & SR

3 4 T L, 4% R R N 4R R T S A A0 AR 7 A 22 TR KL HORVMBUF B Na, PO, >
NaHCO, > K,HPO, > KH,PO, > K,SO, > H,0. il B AR ET Se0,” M
SeO: ~ BB I A B T RSB B, P B TR S SRIEH], B FRRBA LA BLE RS
BB A B3R IBUS 9. PO.” > HCO; > SO; %, SRATELRERMEY A,

HF HO M KSO, MR 55, B DM T BIVE (LR 4), AR LESHE T &
f) A, B R U A 5 B 2 B BE O, R, X TR R R PR LAY A 55 1 R M R AR A 1Y
BYEFF (ILFE 5). Bisbjerg! 548, K588 5 fEY R REFH X, ¥ L BERR
Reeeh, ERHIRK P MBAEFH. T KHPO, & NaHCO, 42 B il 5 1 1) R WOl B AT
HFIIAR M. 4, 3 H,0. K,SO,. NaHCO,, KH,PO,. K,HPO, il Na,PO 2 & /il WL+ & X iy
WS REE S (MR R R) 2K BY., BAEA ER,  NaHCO, /M KH,PO,
R 70 S ER B 54 0 G R M AT AE BT IR S (R SRR B 51 0.626 #1 0.629), B I,
AT LLIA S, I NaHCO, Ml KH,PO, 1 42 /7] 42 Bt iy A =] LA R 47 9 DA 398 W S i iy 19 52, T
NaHCO,— FL 8 1 0 84 s a9 BAZ I R A1, RATEUVCR A MY KH,PO, AT LA
P 3y 39 ST (9 R 3OO, LA b O S 3t 2 Y R RE R BE

ok | M 4 LA S, Al KHLPORBMM T & & 5454 SHHaES + i XS
RO B LSS A AW & BIEEEE, RATA MY R BB T T eI, o]
RHARBBMLGASWMM LR, B, AaEES + TRBSERBEREE S TMERE
9y I 8 o R R L O AR el T R 4 A o R e Rl 4 B B B T AT
16 FFT 27 8 f 40 R SR T R A AR AE 5 S AR 2 2 T A

8 % X W
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STUDY ON SPECIATION DISTRIBUTION AND AVAILABILITY
OF SELENIUM IN DIFFERENT SOILS OF SHANGHAI

Qu Jian—guo Xu Bo—xing Gong Shu—chun

(Department of Environmental Science, East China Normal University, Shanghai 200062)
Summary

In this work, the speciation distribution and availability of selenium in different
soils of Shanghai were studied. The results showed that selenium speciation was
closely related to the pH and the contents of organic matter in soils, it existed mainly
in the elemental, organic and sulfide bound forms, which accounted for 43— 60% of
the total selenium, secondly in the residue form, which accounted for 23—43%, and
the amount of the other forms accounted for only 12—21%. Statistical analysis proved
that the soluble, exchangable and carbonate bound forms of selenium were the most
available for plants. This suggested that the methods to extract available selenium by
NaHCO, or KH,PO, could be used to evaluate the availability of Se in soils.

Key words Selenium, Speciation distribution, Availability, Soils



