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Abstract

Based on the geological survey project of land quality in Yuyao city, 1:50,000 soil geochemical
sampling was carried out in the whole district of Yuyao city, and modern analysis and testing me-
thods were used to study the enrichment and distribution of high-precision soil selenium, which is
significant for the development and utilization of characteristic land resources. Through the sta-
tistical analysis of the distribution characteristics and influencing factors of 4773 surface soil
samples collected and analyzed systematically in Yuyao city, and with the soil geological back-
ground of Yuyao city, the results show that the distribution of total Se content in Yuyao city is high
in the south, low in the east, and relatively higher in mountainous area compared to plain area.
The total amount of selenium content in soil is mainly between 0.065 and 3.33 mg/kg, with an av-
erage value of 0.441 mg/kg, a standard deviation of 0.25, and a coefficient of variation of 0.57.
There are significant differences in selenium content among different soil types, in which yellow
soil > red soil > paddy soil > tidal soil > saline soil. The parent rock is the main factor affecting soil
selenium content. The physical and chemical properties of iron-manganese oxide, organic matter
and soil type have obvious enrichment effect on selenium. In addition, the soil selenium content in
Yuyao city is significantly correlated with altitude and soil pH, but has no obvious relationship
with heavy metal elements, and human activities and natural factors has a certain impaction on
soil selenium enrichment.
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1. 518

BTN R A e e AR RIS AT L A —Fhot 3R, N ARIRHLE FRRE, thal DAxH4E, b
AEBLRFEFEAHRAEIUER, 2 —MRAVSRESBNMESEN, MEKNESESR. AR
ZEA R AT HE RSN, SRR ISR B B SR R EE . N e E RN “E iR [1]
[2] [3], ®ulis 5l NARRISIR A AR . KETREZS MR (HRMoR AHEHE, &
NEEKEGRARN S K, SSBaEsgrEr . NER N cE s B EEE L. 7
B S = H TN, Se Aok e R RSB AEYILER, S ARIE AV @ g N & sE, hre
T P B2 — ZR A M BT 1S ORI B IR 45 DR K Aa ], R RN 1 Se S REFR SEMA SRR S 4K
WA KA, 5 R NS B RS E VMK ERILEEDOVE LR JCERE. pH MR
Al 7E L33 1) B 4R A SR IA[5]: 2R [61@ W 7e /5 R AR L 2 M 4518, VAR T
A B B R R R BT, 3% pHL AU, SIS EN LIRSS BN E RS A
—EM. Rk, T3 MY RGP IAEN . AR, G RS R R R TR B R
B9 R O AT R [7] [8] [9] [10]. AERA 2 % b3 vh i 45 & 8 0.20 mg-kg ™, #4360 70 515 5
fE 9 0.29 mg-kg * [11].

B 2 70 SEACHE, REkT)E SR T X . A KR, MRS R T A T AR, &
BT %X KR X E . A i BB DU TTRRRIE . LA MK SCHb R ARAE . XIRE 7. W3
IK R TR PIHhER LS S AARAFAE o (HARBETT R RGTT R L7 A TAE. DL (WL AE T Hb s b
JRAEAT BT 41(2016~2020 4F)) N, AKIFFAMKIET (CRET LR E A HH, ASCLLiZ
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I H Kot A ik viT SR A S B AT et e b, SRR T SR AR R AR R R, VS BT
AT A FE AR AL LA S AR MY R S5 A T A . D7 PR B v S5 4R M R 2 kA

2. FRXHEAR

ARYPETHHAL DL AERE, TP IR, BRI R, MK =MMm R, 1TEERE T
e AR 1443.85 km?. Ak i7 8 W7 250K 1L FE B 2 5 0 b e 20 P IR dddest ey, HCe R L X
W b gl AR AR FR X, JERR R AT T IR, SRR B AR MR AR L R R A
G, IR I R RUP B AT SV B BUR RN 2 e AT SR A . S R AR, h PR
A B 2R

ARPETEERHR X, WERHE R AT s RSHAEFEMN R NE, AN 95%LL ., 7
SRk e on i RA U, AL . TIRVE . BAERUIRURE R R A . Rk b e

2%, BRI ZRE, SRAEES A R A E SRR A IRTE K ILEE R IRPEIR NG RXAEY) 3
SRR 1l e B R 2 0N A PO A AN AR B T, — B CAREACE AT R, R, +
BFURG, WSCA s A E AR R AR, FOARAD o 1L DX F KBRS A AR O
BB, TR D KR BB (K B ) 8 33 BEJ5T DLTAE BEST . WA S BEISL 1VE A BT
NE, Al GR) DRI SRR, &S LR, B 08 2 ORI RS ) U X RS [12]

3. LIS ER4Sy
3.1 HmXR&E

THERER A SR ALF K L, /D AL ] S bk i o K PR S R SR 5 4 10 £/ km?,
HIZ YT RUREE 0~20 om RJE HIRAL SR AUGERERZ HIRFE 4773 #F . REMFEM AR ITTH RGN
Rk, Rl LR SO, BT RLRRI AT BEAAAETS Y 48, BT N VRIS OHERR 1= RAEIT LA GPS
SERL Ry, DY R FR T 20~50 m AiE 2 AE R, SFEALA R MR EHE RAERHZ LR ORI “S”
Bu “X7 BB AT R o LIRS B L 0 J5 78 R 5L Sigr FREE, o O9IE. BIPEES .
IEREANE AT, HIAS ARG BIFE(EEAMKT 500 g N TSR, JEHF i R AF o

3.2. MEFH*

R 2 IR i T ] B R YD B MR W O (7 R A b U 7 e ) 23 B o 43 R
BB 5B SR R 7 R (ARS) o HARERIEQD R : FREX 0.2000 g #d, FHZKIEEE, 0 10 ml A& 5 ml
SRR, 1 ml SE R E TR B, Z2NIER A, A 10 ml i8R E TG B AR #4 10
Oyl BURAEEIN 2.5 ml 2R, R TKERE 25 ml B OIGRE FIEMmBE 2%, 225,
WG, ME Se. J7idAE HFRA 0.01 x 107,

HoAhES /-4 220 2 e A 5 R . FRIEX 0.1000 g A4k, HHZKIEEE, H HNOs. HF. HCIO, 73 fi#,
SRR, 5% HNO3 2L, A2 25 ml, #8525, #IE, HIEH G558 1R K5 HO61E%(1CP-OES) I E Ca.
Cr. Cu. K. Mg. Fe. Mn. Ni. P. V. Zn; BH L& 5.00 ml T 5 26 R0E d, A ER € & 4% 20.0
ml, $£5], HIEHE G TR L (ICP-MS)illE Pb. Mo, Cd. Co.

4. BR51118
4.1. MELRRE P THFHE
AU 20k TH KR E T IERE 4773 18, B2 Se 4b, @4 #Hrlit 7 N. P. K. B. Mn. Zn. Cu.
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Mo. Ge. As. Cd. Cr. Hg. Pb. Ni. Co. V. pHfE. AHLEZE. MorEdagitRy], T35 m s
#7F 0.065~3.33 mg/kg Z [, “FIHIMH 0.441 mg/kg, ARl 7 0.25, B RE0.57 (£ 1). Wi ESE
FREOIBOR, WHESES L, MEERSEOR. B LIRS B AR, me T el R
0.29 mg/kg [11], S#rdbHiX Se & 0.43 mg/kg FHIE[13]. /A& RE R R, KRBT S Se &8 i bl
AR AR, Ll DR R X = (] 1(a))
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Figure 1. (a) Se geochemical map of Yuyao city; (b) Distribution of soil types in Yuyao city
Bl 1. (a) Rk Se MEkLFE; (b) KRk LIRXRSHE

Table 1. Selenium content in different types of soil/(mg/kg)
F* 1. FRIAE TIEAIIE S 2/(mg/kg)

Rt St hME BATIE - ON | bRifE R % BEAN BEFS Bk g
i 0.151 0.835 3.331 0.371 13.47 0.44 369

. 0.1 0.591 2.239 0.269 9.53 0.46 755
KFEL 0.067 0.427 2.614 0.15 6.89 0.35 2638
W+ 0.072 0.246 1.947 0.093 3.96 0.38 637
Hht 0.065 0.163 1.536 0.108 263 0.66 329
HoAt 0.08 0.325 1.24 0.241 5.24 0.74 45

e RIS Al BRI WL KRR THERR L%

4.2. IR EY = SR
AR LA B b B R Ao ER Tt - W - KAE A - 203 - SR (A (b)) H IR S R R R R
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JEHCT IR /NG AT DR (36 1), 288 R e 2 R . Ak v Vo [ P AR A 2 1) b ) o A
BN X G, a038) - PR REOKRE L) - X ) BB .

TP v 7 B S AR IR AN TR 0 A HOARF A, SRR TT SR AL IR o A B AW &, BRI 1S SUE 5o,
1% 0.835 mg/kg, L3R, 15 0.591 mg/kg (] 2). BELL LT8Rl L BE — ORI KL B R, &
PE BN Ok B LB SP (J5))~ PH LS (QaX)REBUA  TRSUT & 8 3% B B« IRSUR & fARRIG 45 5K
HeE, HIEERME, FHRE[14]. MBS . A S8k S E S B IE o b R BB K A R
PO T AUE[15], WEA S A B EE A ER BAA EOR B LE R AR AR S R R T AL 0 1, RV PR [16],
FOR BRI Al A R R, ACH DX LU X g, R B A L AR S R e AR T s A

DRI T3 S Y | Rl B R Bk ) SR 5 - SR 11 ' SR 25 DDA % o R4 (2015) Ay T 38 2 R
TR, 1 3SR E A 32 B B A AR ) & SRR 45 SR [17] [18], ZRE DL Bt 78 b, HE
ARk - 3B B 7 A B K
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Figure 2. Histogram of Se content distribution in the whole region and different soil types
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4.3 TR EHGRWER

431 AEFERNRBERER

A X KRG R P TORIR SR 2R, R B DB KR LA B KR Lo, KRR RS T,
Z RN ESAE SRR R R CEAE o NONFAMERHE  $00E R, AR K A8 - Sk 1 FH 1 o,
IR SRR, TIPS A A LA, AR RO, R SUE N 0.427 mg/kg.

AHL DK AN R, OB E, RRRLE EAR, LikERs, LIEEREE, KR
i, IS TIER . WA R X A B, AT R E N 0.264 mglkg,
4 0.163 mg/kg-

DR N 2835 3l A 4R DR 3ot L 39876 11 35 g — s IRl

4.32. TIRAVR

A EEF R IR R R R EAAE. R R R AR AN ESE[19].
WA C TRERMEBREMAE, FUIRIUEER— L8R T, KRk 5P ALK (OrgC) 5 Se
HHGHAT AR REIRIL, Se 5 C B REFHIEMAGYE(E 3(a)), WER)E LIPS 5 5k
VIR R R EY), AT Se Joz HA BRI 5 e fEH .

4.3.3. 1% pH

K2 F NI pH X LB & B E £ S50 Mmta —E s, il LIS g5 A%
pH i), MR T, B pH TR, 138 Se & & ATIRENIN20], A EHFINTHELMEES pH
EEFERAMIRRARLRL]. KRS0 % B S b X B AR %, pH E/N T 7 28R, (Hi#
It pH Sl &R A E TR, R X IR SRS pH 2 AR R (K 3(0)).
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Figure 3. (a) Correlation diagram between Se and OrgC; (b) Correlation diagram between Se and pH
[& 3. (a) Se 5 OrgC #HX*E#E; (b) Se 5 pH tHEMERE

434, THREERTRSE

AR AEM LR EN - ANEENE, HHS5ESEICREMMKE, Ml fES R,
THEER, STIFERA. HM Se 5 Cu fl Cd MRS, T RMAHICKR, KR PEHLIX )
Se LHRMEEM LI HEEE TR LEBENR(A 4).

5. &

ST FE A FET AR T3 TR FEA b, (B TRk T A 70 3R 20 A R AE R IR TT R 1) R G AT
EJEE U, WHFCRMIAR DT A6 7T R & R R R B SRR AL
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Figure 4. (a) Correlation diagram between Se and Cu; (b) Correlation diagram between Se and Cd

[ 4. (a) Se 5 Cu X MEE#E; (b) Se 5 Cd X IEEM
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