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Table 1 Available Se contents extracted by four extractants
including NaHCO, , KH,PO,, HNO, and HCl
3% SIS (mg/kg) R

FA pmE B A fitii thin ()
Fih 0.039£0.010 0.039+0.012 0.028+0.013 0.027£0.016 40
S 0.038£0.009 0.021+0.006 0.012x0.005 0.0050.002 60
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Table 2 Correlation coefficients between available Se extracted

by NaHCO,, KH, PO,, HNO,, HCIl and total Se in

vegetable soils

BRSO mREAM BRRAM R MR R
TR IR L 1 - - - -
R A4 0.9004 1 - - -
TR 0.811% 0.7614 1 - -
iR 0.791% 0.837%  0.885% 1 -
eyl 0.777% 0.726%  0.903% 0.786% 1

T AFOR ISP IAR B. 2 (p <0.01) JKF  FEA R n =40,

A3 el B DU BRI BRI S0 5t B B
RO R B

Table 3  Correlation coefficients between available Se exiracted

by NaHCO,, KH, PO,, HNO;, HCl and total Se in

orchard soils

BREF BREREM BRR_EM MR R 2B
TRIR 5 1 - - - -
KRR S 0.6812 1 - - -
fifm2 0.425% 0.313 * 1 - -
N 0.461% 0.418*  0.700% 1 -
o] 0.806" 0.707%  0.402% 0.397% 1

TE: AFTRMHRMIEW R (p <0.01) K, = R KR B 3F
(p<0.05) K, FEA S n =60,



53 4

I, 55 DRI RSN 0T 2R el 5 5 b b A A AR R (X LRI 5T

il 12 552 B35 () RH S A, U B TG 18 MR Al i 4 7 4 B
B RCHH 2 B, Y % 1 T R b g A A
b A A A L AN KT Y R AIC, ERORS RE Sk
IR SR A AT SR P A A, SR T AR D
AR AR XA R HA FEAS R AR . T
H, 7E R MA@ AR T, il B s 1)
BRI VR PR AR 2 A AR
2.3 GBS

S IR A LA S SRS R RS &
B KIS R E WA S S B T A SRR
FhEE G SR AR PRAR (R 4) o Hrpag A HL4s
BTN AR P A AR, &S
I 23 FE a3l 42. 5% 1 37. 4% , K25 VB 158
TS T ik B2 3h &5 A AR 22 A0 SV 8 b
8.0% (1), MR+ et [ DL AT L4 5 25
BB A O T, PR RN Y T 0 D
43.9% 1 34. 6%  KIHZS 85 T 5o 25 AT i 26
B A A G SR A e 7. 2% (K1) . Fi
2 DB I 87 % 1Y AN LA AL & S AR A
AN E S FAAE IR 16 R H L
TG AT 25 43 T 2R W, VL V0 2138 R R VT 28 4 v Al
FELIBRIE SR, HR T bl 22 LA LA S
BATE . TIPSR & R 32 45 T 13 vh i) G
i, o S R B T I i A Y
ErE R TR O XA R A AT ) XA B e 1
TR, XA LIS A TR IR A
BILICALSY, B A LS £ 2SR 1 B B
2.4 IfLiREEH

S UK S + B 7SR + BRI A &
ST RAR S IR ) A9 B /ME 25% A%
(B AL ET5 %0 AR B B LA e doe KA 25 B 8 8 7l
TR AR BR B2 HUA AR 1 % 1 (8] 2a) , 5B IR S A
IR — S B P U S5O0 5t () X O (B S 42 30
SIS BRI U A R — VB R BBOA SR 1Y) i
JME 43 5 0. 026mg/kg, 0. 027mg/kg A1 0. 027
mg/ kg ; AV E0 43 3 4 0. 035mg/kg 0. 035mg/kg Fl

4 EHOREREE 15 AR &

539 %
50.0
W
40.0 + D%@
;\:30.0
3‘--\12[20.0
10.0
T =2 B 2 =2 B B
B OB B B B B B
£ 8 @ & @ @ =
2 xR & ® O § § K
S S S
w = S
= B =
18
&

Pl1 AR R S L
Fig. 1 Percentage of different combined form Se in vegetable

and orchard soils

0.031 mg/kg; % K H 53 51 & 0. 050mg/kg ., 0. 057
mg/kg 1 0. 058me/kg. 3 il X = T8 54l 5 Ak R =
B A R A B AT MR T A
5, AR R =M S S B2 iR MR R
F B JUAY A R S RO W 22 5 (p > 0,05,
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R -3 rp = S0 A /)M 25 % AR
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AT 50 %) AR L — B (18] 2b) , =FE ARk
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mg/ ke, Fx KAE 43 7]~ 0. 035mg/kg F1 0. 031 mg/kg,
1 H A SEAEAS Y T A 3045 2R 07 W A Bl i 22
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Table 4  Content of different combined form Se in vegetable and orchard soils

- KIS BT B IR RS MEIRES R BREAAYES AN S B ifs A o]
(mg/kg) (mg/kg) (mg/kg) Al (mg/kg) A (mg/kg) AN (mg/keg) (mg/kg) (mg/kg)

b 0.022 £0.008 0.007 +£0.001 0.004 +0.001 0.042 £0.014 0.010+0.005 0.182+0.062 0.160 £0.094 0.644 +0.259

i | 0.015 +£0.003 0.005 +0.001 0.003 £0.001 0.039 £0.011 0.007 £0.002 0.140+0.043 0.110+0.029 0.370 +0.100

T LA S AR E A REA S n S350 10 19 5 A S A SRR Pl YRR A n 5350 40 F1 60,
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Fig.2 Comparison of available Se and the sum of SOL —Se, EX — Se and CA - Se in (a) vegetable and (b) orchard soils
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A Comparative Study of Four Extractants on the Extraction of Available
Selenium in Vegetable and Orchard Soils

XIE Wei' , YANG Yao —dong'* , JIAN Gui —qin', LI Guo —cheng' , ZHAO Xin —hua', HOU Jia —yu’
(1. Tianjin Geological and Mineral Testing Center, Tianjin 300191, China;
2. Geological Center of Tianjin Planning and Natural Resources Bureau, Tianjin 300042, China)

HIGHLIGHTS

(1) According to the correlation between available selenium and selenium species, the optimum extractant were
determined.

(2) Potassium dihydrogen phosphate was the best extractants of available selenium in vegetable and orchard soils of
Tianjin.

(3) The selection basis of effective selenium extractants was diversified.

ABSTRACT Water-soluble

. . . selenium
BACKGROUND: Available selenium is
an important index to evaluate the supply ro— Ton-exchange
capacity of selenium from soil to plants. extraction selenium
However, there is no national standard

. . . Available Carbonate-combined
method to test available selenium in selenium selenium
China. The selection of extractants is very
important for the accurate determination of Single
. . extraction

available selenium.
OBJECTIVES: To determine the [ vegetable Ochard
optimum  extractant based on the soil soil
correlation between available selenium and NaHCO, | KH,PO, HNO, HCI
selenium species.
METHODS: Four extractants, sodium No significant difference
bicarbonate , potassium dihydrogen Optimum extractant

phosphate, nitric acid and hydrochloric
acid, were selected to extract the available selenium from vegetable and orchard soils in Tianjin. Atomic
fluorescence spectrometry was used to determine the content of various forms of selenium, and the minimum, 25
percentile, median, 75 percentile, maximum value of the effective selenium and water — soluble + ion — exchange +
carbonate — combined selenium were used for comparative analysis and the difference.

RESULTS: The average content of available selenium extracted from vegetable soils by sodium bicarbonate and
potassium dihydrogen phosphate was 0. 039mg/kg, which was higher than that of nitric acid and hydrochloric acid.
The contents of available selenium extracted from orchard soils by sodium bicarbonate, potassium dihydrogen
phosphate, nitric acid and hydrochloric acid decreased in turn. The minimum, 25 percentile, median,
75 percentile, and maximum values of available selenium extracted by potassium dihydrogen phosphate in the two
soils were closer to the content of sum of water —soluble, ion — exchange and carbonate combined selenium.
CONCLUSIONS:; Potassium dihydrogen phosphate with a concentration of 0. 1mol/L was the optimum extractant

of available Se for vegetable and orchard soils in Tianjin.

KEY WORDS: soil; selenium; available form; speciation analysis; exiractants; potassium dihydrogen phosphate ;

atomic fluorescence spectrometry
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