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Table ! The list of selenitm minerals

oo T8 LA @_Mww T s Tt m‘wwvm
BRATES F] SR ( Selenium) Se 100.00 B #A 7 ( Selenium) Se 100.00
£REY BEH 8" (Selen — tellurium) (Se, Te) 38.23|  BEHWEH (Selen - tellurium) (Se, Te) 38.23
FI 88 ( Ferroselite) FeSe, 73.87 ( Dzharkenite)® FeSe, 73.87

4 H WR T (Kullerudite) NiSe, 72.91 | B4 D (Hastite) CoSe, 72.82

WL Y (Trogtalite) CoSe, 72.82 | WAHHERE" (Penroseite) (Ni, Co, Cu)Se, 72.72

T (Krutaite) CuSe, 71.31| H A (Trustedtite) Ni; Se, 64.21

FHHE T (Wilkmanite) Ni; Se, 64.21| WEHRED (Tyrellite) (Cu, Co., Ni);Se, 63.06

Hi%k 5" ( Achavalite) FeSe 58.57 | =7 HE4EH" (Makinenite) NiSe 57.36

N7 SR (Sederholmite) NiSe 57.36 | FyHi%h¥" (Bornhardtite) Co*2Cos *Sey 57.26

75 F W45 8" ( Freboldite) CoSe 57.26 | Wi E 4" ( Eskebomite) CuFeSe, 56.95

B4 ¥ ( Klockmannite) CuSe 55.41| FTHAEEE (Stilleite) ZnSe 54.70

i Tfi%6 48" ( Permingeatite) Cu; ShSe, 50.27 | #4H W4 E" ( Athabascaite CusSe, 49.85
HEEEH™ ( Antimonselite ) Sb, Se; 49.31 | ¥RHA4HH ( Bambollaite) Cu(Se, Te), 48.19

it LT HE4R A (Umangite) Cus Se, 45.31 | WHEAH? (Sudovikovite) PiSe, 44.74
4R ( Cadmoselite) CdSe 41.26 | %HHETEF" (Palladseite) Pd,7Se;s 39.57

/) IKEH B ( Bellidoite) Cup Se 38.32 | HE4IH (Berzelianite) Cu, Se 38.32
WEER T (Jolliffeite) (Ni, Co) AsSe 37.13 ( Chrisstanleyite)© AgaPd;Se, 37.12

%48 ( Guanajuatite ) Bi, Se; 36.17 | WHEEHH (Sabatierite) Cuy TISes 34.06

£ SR ( Crookesite) Cuy (T), Ag)Se, 33.57 | Ei4L4RE (Bohdanowiczite ) AgBiSe, 33.26

WG R (Petrovicite) PbHgCu; BiSes 32.84| FLEEKHT (Bukovite) Tl, Cus FeSe, 32.52
(IMA99.023)? Cu; HeSe, 32.52| WE44RH (Eucairite) CuAgSe 31.54

WARF R 5™ (Kitkaite) NiTeSe 29.77 | WK " (Tiemannite ) HgSe 28.25

48" (Clausthalite) PbSe 27.59 | WARH (Naumannite) Ag:Se 2.79

5 426" ( Oosterboschite) (Pd, Cu);Se; 24.67| BAtAH (Luberoite) PtsSe, 24.46

B G (Fischesserite) Ags AuSe, 23.28 | HEGH4EE" ( Padmaite) PdBiSe 20.02

W18 ( Drysdallite) Mo(Se,S), 51.40| B # (Lahpamite) As; (Se,S), 50.54

ffa ey B84 1 ( Chameanite) (Cu,Fe)yAs(Se,S), 44.74 | FREEB4AT" (Giraudite) (CuZnAg); (As,Sb)s (Se,S) s 37.68
SEEEE  BERH 0 (Geflroyite) (Ag,Cu,Fe)y(Se,S)y 35.30) HiBH4AE" (Hakite) (Cu,Hg); (Sb, As)(Se,S), 33.83
R4S 4 ( Watkinsonite ) PhCu, Bis (Se,S)q 29.64 | = JTEE4E ( Nevskite) Bi(Se,S) 27.09
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78 SRS /R FE R R A BT BUR

WD 49— NiyAs; S, S 7o IR ILFEE™ XF 90 7 i
T TR, R HE B & HF. G.Simon
UL SRR R 43 4 K T P R R AL ) ik S B
BT K WA BT R AR B PR R Au-Ag IR,
FT A RT RPHBRBFT YA, B aWy
PR RAEH N & ALY . ©4 B KB 107 FHf
BHI(GR ), HP e  E E ,

A XA PR M IR AR ST 48 T 20 TH 48 80
FEREH, SR EE MM XFTZEL Kesterson /K JFE
BB AHK & RE AR FET- fnch B B E A
B P BB EERT? , EF BRI RN
BT AEEAM RN ESENS,

2 HEFMEFAEL K

YA ETE X R R TR A RERERE
MR W, WAATE R R Y5 m R
Hh B R RS SFES, LR E L ITLE
K. WRESHE SR REFRETIFEN R
ARBERE A YRR Y, DR R 25506 i
5 IR E TR, R IREEREN . EMHER.
WAERR MBI, EH R EERR T & (0HER
SPEAR) MEERM R T & (NEZLFREEAR)
S, BRI, LB BEREWRBEEREN K
FHMAEEARAREBRALENEITERR
XT&

HiE PN ER R T EA WY JTEH T
WRREL MR E ALY . TEREHEER pH
MEAGR R &M, TR AW —FHE M, TR
HTfEEmRE P (pH=4 ~ 8) + P ZFE. T
RV P T A BRAR IR B R 3 B A R L
BEPMIBE S N pHR T ] BRI
BN SRBENMDEFEEFETXED ™, Wif
HhREHEYBRFHMELEPIBNETERR,
BEERTETEEMMFR(pH >7.3,Eh > 200 mV) , 76
pH=8.9~9.0.FEh =450 mV i}, Se02" BT MR IEE:
KE. Se0;” BREEMFLERR BEMEHT. &
Y BRI, 7E pH <4,Fh< 0 mV B
AT, MY SR EFTEFERS, H M.
A. Elrashidi™ BBF T IA N BRE 3D Cu,Se BFEE,
PbSe Ml SnSe ZEH 5 WM T P BB E, 15 1
17 FEARBREL 1 MnSeO, {XFF7E T IR MM 5L Ay

48, IR Fe, (Se0,); M Fe, (OH),Se0; 5 PbSeO,
fE pH=7.8 ~ 8 BY#F#E, P.H.Masscheleyn™ # tHi if
JE % F(Eh= - 200 mV, pH=8.1), Wil %A R E
&%, EFEZ 4 BHLYIN FeSe FHIFEH], S’ .Se’
LSRR 80% ~ 100%, {H— B AREH
(Eh=0), EBR B EG, S .S L2 AR
Se(y , EERIEFR, Hik, dib-EFEMEHLE LTS
WEER AN ETEEMHEEZ —. RE pH-Eh X
% ,M. A.Elrashidi'™ fE M 7 + 8 o B 7E T R R 4
R=F:pE + pH > 15,50, HIEFEHFHEIL A ; pE +
pH>7.5~15,HSe0; .Se0;” A FBEHFEE KX ;pE +
pH<7.5, X% A HSe™ 5 H,Se, HIEPHAfFEL R
AW A D E PR A (S,

TEPAELESE GWL IR, B
R T ASHRBIR, NRYEE® S %+ 5%
PGS TR AR KA, B REEB S A
TKRES IS BKBRES S Fe-Mn EiLY
ZEE ANGEDS BAYE A SNBRESHARR
HWE. EBEANN BESESP  RESHMAGS
AWM ERE, REFGT . IRRERANEES
W (BRI E S A RERTAHSHEE
RES, B EWBCERPHNSE SRS
T3 TR PGS S AW 20T R B AT ER
WG FAb S R RAHRAN, REENSETR
MRS R EN B RA S MTESLEE. HE5—
RAR , XFPBR T % 8RR BRI R R % & [
RERKAT LM, B —A FEAE TR RE
BRI

TRANEMEHRCERD BEEUAN
AT MRAMESBHEE . C.A Pamed™ &
BRERSTEP RV MA S BEASE THEAA.
B AMAR. KEE® HHBAREEDRRR
HERKT PHIERN 13~ 242 mg/kg(n =6) , B3N
146.5 mg/kg, BE B T il A P i (1.48 mg/kg) Fl
K09 (4. 59 me/kg) , FEA ol 78 o AR
FEULINGEBEE, DURAYZE S PHE
B9 N E. F.E.Huggins # G.P.Huffman™' H X &t
SKEHEHIEIT T EEEFEHM 6 SHE ) —
MRFE(R SR 4.3 mg/kg) , AN EE PR TEL
TLEMAMEING S SHFE, ME—-BR2BTERT,
JCRMEN S F4k. R.B.Finkelman’, 35 45 difi 3
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ERANGS S, HKERAY S & Sy, K
AR J T FEAS R AT ACHRASH , i 2 B R AR
FFRETHEEHMEEREEO 8(&E/ N 10), BRI
FECHA KRR BB TR A P RAERES, E B R
HHERSMIIE EE. RERC TSR 51
BHoT T a3 E iR 5 A PR A P, KB
TEZRE ZLSE 8RR S Jr iy
WY SRR SO YA ST Y, ek
TEAOP AR, Hl TR URBENE
LG S5 E, HXERALY SIS 648 &
SHAHALS. B2, BEREWMREAEAPRAE
e BT AR B AR B s 7 X 0 Bl T AL S5 #L
HETHEM L, ZRFEENN,RT LEK AR
RS, TG & S LARALY) o £, KE8 4l
BT 5EIESES ERERNG S, it —P
B,

M ERHTRE R IR IR R ETE R
AT RPRRARSHR, EAS Ty Y,
WL S MG S, HE—EBE T R4
TUKFRF SRR BT, XX T i B XA
X B 6 SR ST ER AL 24T O RO PR B AR e
HEEMH,

Bi: AL TtV FIETRERSGTEY,H
54 ER A LR T AH ST, E R
o,
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Advances in Studying Occurrence Modes of Selenium in Environment
ZHU Jian-ming, LIANG Xiao-bing, WANG Ming-shi, WANG Fu-shun, LING Hong-wen, LIU Shi-rong
(Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: The current progress in studying occurrence modes of selenium in environment has been briefly summarized in this pa-
per. 107 kinds of Se minerals have been found and new Se minerals may be found in the further study. For studying Se speciation

or association in environment, recent research indicates that Se in soil, coal and black shale series in Se-rich areas has bheen

widely noticed, and Se speciation at the molecular level is receiving increasing attention.
Key words: Selenium, Selenium minerals, occurrence mode of selenium.
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