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Abstract: On the basis of studying selenium minerals occurred in Se-rich rocks and soils in Yutangba, Enshi County,
a modified method of sequential extraction procedure for extracting Se in Se-rich environmental samples was devel-
oped. Seven operationally defined Se fractions were named as water- soluble adsorbed, base soluble, elemental, car-
bonate and amorphous oxides, sulfide/selenide and residue respectively. The Se concentration and its species in each
fraction were determined by using HG-AFS method. There is good correlation between the total Se contents in sam-
ples and the sum of the Se contents of the sequential extraction fractions. The recovery is ranged from 88. 6% to
111. 7 with an average of 99. 2%. The RSD between samples and duplicates are less than the acceptable precision of
10 %. This method is simple and easy to be operated with accuracy and reliability. The information of Se states and
fractions in some Se-rich environmental samples collected from high-Se background areas in China could be accu-
rately revealed by the application of this method.
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ZFB., Cutter™ % Teessier MIRB AT R, ¥ 1
RAXEHAMNE G REE KBRS,
BHEMYEMFIESE R TIHRYNAY
BEBRYHHEIESSEES. 2)5,Chao
T 1989 iR TR IER AL R L, T R
BB EMBRY SNBSS PR
EREE ERER. £ LRPIRER b, Toku-
naga FURME T ANRESFRB AR EAKBEE
AT BE e 25 v 43 Ok, BB AVE S R IO R SR
— % 4 Fe-Mn EHYLE BT N =ZMEEE:
SRFEENY . T MABEKELDSEEE.
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A Kulp %0 oy 3% 22 38 BUH K, 88 HE 5 A0 0
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1.1 {XgEfmeEARA

FEMNBEIE AFS-920 JF ¥ 1k 5 0B BT %
HOEE T W201B BIEIEE R KB H; HY-4 53
ZAREER XY 2% ; Megaluge 1. OR B VR &g
Ll Anke TGL-16C & = & # & 0 #l; Vortex-2
BIRIE 428 ; KQ-100DE B 5 #5 #8 /5 I 15 vk 4% 5 50
mL 5 B B4 B0 F 5 30 mL & IR % M 1L
FHEPEET R, L5 AKRD MQKM ZKZE
K.

Se (IV)FRAESE £ K (100 pg/L) W H BZIRAE
PG L R T 4°C. FrfE LR d b5 4 5
AR E B, R B S, RAFLE 100
mL #6885 8BH+. 001 mol/L KH,PO, +
K, HPO, # # #1 KH,PO, (A. R) f1 K,HPO, -
3H.OCA. OB &, pH =7, # 1 24 h 5 .
NaOH {4 4li,15 % f Z B F B # CrCl, B A4
oAt E .1 mol/L B9 Na, SO, I Ao Hain g,
B A, AR B A E ek pH.
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Figl Operationally defined Se fractions for SEP

(1) JKIED FRE 0. 100 g B AR 52 4 RBF &
(HHEERES 0.200 g 5 0. 500 g, {55 W B HL7E 20 LL
£)F 50 mL IIEH.OE P WA 10 mL MQ K,
RAEREESHRESETER THANEBEEERE KRG
2 (170 & /min) % 2 h,#F 25°C .3500 g F &L
25 min, ¥ FERBIA 50 mL BEEE B, WA 10
mL MQ KW ¥%, EE FRHBIE, §FF 20 mL £
WORSER.

(2) AW TEE (D ERBABEOE R, I
A 10 mL pH=7 # 0. 1 mol/L K, HPO, +KH,PO,
BAWB. X583 20 mL BUK. IBI&H.

) GLEE AR QFZREFNA 10 mL

0.1 mol/L f§ NaOH BB EEHE F (170 w/


http://www.cqvip.com

PO 00 http://www.cqvip.com]

[/ E=pep. k= ATk 211

min) ¥ 30 min, F 90°C/KE 2 h(4 % 30 min
8—00) B EE R/, 7 25°C.3500 ¢ FE L
4YEE 25 min J5.BIHEB. A 10 mL MQ /K ¥t %,
HEE VR, AIF 20 mL BBURIER ST EH.

D TESW - ELOLEBEPMA 10 mL
pH=7.0 4 1mol/L Na,SO; B, HIRHESHIE
SETFER TR LR (170 R /min) 30 min i#
5,20CHAE R 3 min, ERRFHEE — K, AR
BEMYORE BFE KB Sh(BEEFAEEL
35°C),1E 25°C .3500g F&E.L 45 25 min, {8 B 7
WL EERER, G 20 mL 2B EIRS &,

GOBBEBEEES . EL—RED M 10 mL
15% CH;COOH, JBi 1k KBS M s i, B S8 A
P, BREIRRW =4 R, R MIE S SES R
FE FRBBRAIA, A 20 mL $REUE LIRS & .

6) B/ M PE S BB G LRET
AR 55 C T HET(2~3 &)L, A 5 mL MQ /K, iR
WIRA MBS ERR NS RYCEE ,# N, 10 min,
mRMEEHEA S mL ¥ HCl 5 10 mL A#&IH 1
mol/L CrCl, IFW,90°CAKBEMPENL 2 h, BT K
R, 90°C /K B B IR KR 4h BR H, O, IR & .

(DBRES - BLE—-FBRMNBBOCTEEMA
10 mL 1 mol/L HCl %% 2 %, A 10 mL. MQ /K %
B .2 FEREAEHRETHMA S S5SCTHTC~
3ABIERS  REFFH.

1.3 ®RIRIE

- W E /ALY - IR T2 Oh B (HG-AFS),
EAEMMMESAERERENE AR SRREY A
HNO; +HF+ H,O, MiIE& HALE, T & E %AW
TR, BEERILE 145°CEL, B H N 16~
18 h, K HEBEFMIEALBEB T 15 mL iy PFA K&
W F70CTHRZEET, MKMR _KERFEIHEE
Vi F,Hl 6 mol/LHCI %4 3 mL, #BE 25 mL i
g T OSCTRKE, HBEL 25 mL £70,
A, A VA VR ERBR YR B A 0. 72 mol/L (626) , 51X
BB 6% — 3, NaOH (0. 2% W+ 1
KBH, ¥EH 1%,

FRBGR H Se'" BB %2 B 1 mL M) EIEF W T 25
ml WA g, T 6% HCL0. 72 mol/ L) BE |
BOE ., BB SETMERAZ MRS, BE
W 1 mL A 25 mL H@AEH A 3 mL 6 mol/L
HCL95°C/K¥ B2 25 mL I E ., at, i m
Y B R Se't +Se® Z Fl, BR Se't ok R iR
B S S &, RBURS WA S B H
ZEWREERAG, S I 2 4R BOR b B, R SR B

B Sett +Se*t Z MBI E VI & & .

BRI E B 1 mL 2B £ 15 mL § PFA
e, ik HNO; +H, O, MBS, T 70CTF
#EILT, M 6 mol/L HCl A % 3 mL, KAt 5 B
k.
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W, K, S, 0, .Na, P, O, fl NaOH %W LR IA
VLB A, AR BT R AR R 2B % 0 18
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B, T 4F BT 58 2 8 NaOH B 2. NaOH
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TR, X NaOH B R BB 7E SRR AR S HoAw™
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MBS, BERBERER ST E RN,
Fial & XFAS BS54 B AR R B IEW T Rl 7E
THEMUTRY PR, BJS P 4R i Velin-
sky FUIHF R, BMAFELBETHCS M1
mol/L Na,SO; WM TR E R, I FH
MR F MR RENZS, RIOTIRZ U
pH=7.0.1mol/L Na,SO; KB K EBTESH.

GOBMBREBLEASWFERPRMRE DT UHFE
M, BEFERERBRENSRN, R EEMHER
HYNRE SR B SBER. Hik, X—%5Wd
BETHSEAALD P HME, RMNEH 15% 8
CH; COOH R #£ BB Eh 45 & A,

(O Ffey /ML Y 4 & A MaE Ry N
ALY CINE T ML Yl . IS AR B £
BERBAE RN S 6/ 4L Y PR R AR
H, Se J5 FF %5 W& W 8 W i 3% R 2= 0 vk K 48 . Velin-
sky FUI B CrCL MRS MR BT 5 Wl
e (FeSe, ) H Al , FI K B BRI & S 46 H.Se
M H,S &, HEBx Ho.S W TR G AAS K i 7,
Kulp 4E T @4L305%, HEFABHHS T —15h it
TR IR G A Z BB R Bk /mfb il . AR
FA B 04 2 o R WO B R SR BB AL /WAL B - AE
N, 3 F A 0.5 mol/L CrCl, +3 mol/L HCl #IE
LW BB, L NaOH+H, 0, B &M H,Se K
4 IR W, P K VA I #BR & H,O., A 6 mol/L
HCl iR JE R Se(IV) 55 .

(BRI AT TS 5k B2 R A0 A0 3 75 A AL B T B AR
R, FEMMEBEEARA—  ARAANBEESF
HETRBEM. BFNARETERRS, R EZHFMA
Z. BIVANRBEERE QRS T LB B A 3
C BATEARMEAT A AW, RAOH HNO, +
HF+ H, 0, IR A TH 1k W 7E & F %5 P T 40 0 b 42
BUR A0

3 LRHRER

AWRSLE P, A S g b R B
B A B — B (B 2, R R BN
0.999(n==16), %K 1. 043, WMERIELH LR
Al RS S A AR T E R B 4 Bk
88.6%~111. 7% , FH EIWLF 99. 220, & FATHE M
AR RB— BT 10%, TR HIE T E.
BEBEERNR, DI R n Cpols 1 Cp016) Fi
A4y /A AL B 45 A — e Ja) B B AL /B A Y B

BRI B R RS . — T
BB /ALY AR AR B R R ST Y Bk
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Fig. 2 The relationship between Se contents in

rocks and sum Se contents extracted through 7

sequential extraction procedures
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55 HoAth 23 5 o B W R SR L IR BT R LB
JT 2R 250 AR AL Yy /R AL W A B Bk B BE TR LS
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A, Xof JE\ Jts v G e XA 549 A Ay T ) R P L R R
TR MR T E SR EFR . F
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Table 1 The Se states analysis of the Se-rich geological samples and duplicates mg/kg
¥ & KBS A HE ANEGERS xRS i W/ ALY A RES o A B O 2 i
Cp015 5.77 5.33 95.79 145.0 0.41 6. 44 3.34 259. 8 287.2 90. 4
5.81 5.46 95.79 142.2 0.33 4, 47 2.27 254.3 287.2 88.6
Cp016 8.78 5.17 100. 2 4.04 0.17 17.26 7.96 143. 6 135.7 105. 8
9.03 4,57 101. 4 3. 89 0.17 10. 33 9.11 138.5 135.7 102.1
Cp018 31.06 31. 27 210.6 4,48 0.46 34,75 6. 26 318.9 316.0 102. 2
30. 57 35.93 209.0 4. 90 0.48 32.76 10. 84 324.5 316.0 106. 3
Cp022 100.1 33.94 108. 6 7.47 0. 84 44,61 6. 80 302.4 295. 8 102.2
92.81 51. 67 102. 9 9. 83 1.02 44,61 11.64 314.5 295. 8 106. 3
S10 0. 49 9.69 5. 98 8. 36 0.03 1. 85 0.32 26.7 24.4 109. 6
0. 50 10. 09 5.45 9.20 0.03 2. 60 0. 30 27.2 24.4 111. 7
549 0. 00 0. 00 0. 00 0.93 2.56 0.13 0.04 4.51 4.91 91.9
0. 00 0. 00 0.00 1.03 2.39 0.12 0. 06 4.41 4.91 89. 8
5129 0,92 1.74 11.43 4,34 0.08 12. 50 5.33 36.3 36.4 99. 8
0. 90 2.19 12.82 4. 20 0.08 9.26 4,54 34.00 36.4 93.4
S56 1. 06 9. 33 53.15 750.7 10. 16 10. 16 42. 34 920.5 961. 5 95.7
0,82 8.70 57.32 775.4 11.70 11.70 55.35 921.2 961.5 95.8

B OB ALY EERFRBRFTEFE

TE£RAFAHBFRFRLCA-FES R A
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