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Fig. 1  Geochemical circle of selenium
(after YAO Lin-bo, 1999)

(clinochalcomenite, CuSeOs - 2H.0) "1, B FH#EIE B IH
MTYNFHFEEARAR, 3K ARUESEBEM
BWESNERIFERRERWELST, AT LR K
BWMMTY Y. EFEREAMERLREAER
BETABEEARE. sl b EAMLBREE
AT IK(FTRERBELIEH) PEAR THEBY EWH
W MEAGRERY ), WRBHI/RE - EL -
FRPRATHESY . MESHAEY . KBTIl
Wy -0 R R R IEEY Kb R T W%
AU SR AR A AR S
EREERSL, A E A& K F M 27 .
HRCHKHAMHHEENO. 1 T, BEEMM13.1H
LESARAYS , KPEWERE, & 52.7% , HKE
W, FEW, 4 15.4% , BRM A KEMS B &
12.2% M 4.4%. AERVINWY HED, FH, %
H.meX bE BEE AR BE FREEK
FETHEREFHFILATFER SHAEHEEN
76.9% ¥ RERMA T EWFHEZ —, N EWF
SHROTEMNT RIS, BEH T 20 4 50 FRER
SR KNP, 8 80 FRPHLIE, REEMIL.
WM. HA. OIFERASERT — S8 EY
2RV K, EPLUPEX AR ES, i 2EHEEN
71.2%. W0 MY FHFR AR, REFEHATB =1
A4k (B 2)™, mERKBT KAREF. &l ]
th, REF RE/RRER/RB, ARE . bl B
W, KW, F=, \EL, FRTERSBIR. KA
WORAD BN TUT . fEF LI#BEEHRSE 4
i, (AR T IME X, EEM A B 20 4835 5B
RIVERE, 6T FEANBAEFRGENGEE



http://www.cqvip.com

154

woE 5 B OW

D000 http://iwww.cqvip.com|

2002 £

WERFHFHE, REWETWERMNLEER, 3
2000 FRFTLFURIER . NEBITCEKAMTED
BE, KZRMELESH RETH .90 08 . B9 40,
EAN EFEEPAEREHTICAIKIT P T
W R U RUTILAH AR . OARER
-BHAYT K, IR FEN AT RER,
KBNS 22BN 1/2, BTWIEEETHRLY
i QBEAR () 5K . Pb - Zn B RS A - Fiibty
TR, XEHESWHIHRBT K, RILLSH, 278
Se fl Te MEWMT KESWAMMBETHT T K; O
o B kIR BB TR, 1R 2 ok L B M BT R
WEH Se, AR EFZIL, MEBLKY By KBE
REFERRIRZ —; @ULABBIH SRR, qndl . 47 .
SR, BETUE BRI BESET K.
RS R S\N.F.Cl.Br.Hg 5+, 1R 5 ¥ K %
BULE, RETEAENAEHETEZ —, WERE
HITCR Z— , RIS 201 TR ED . White®!
RFZ R X RN EITER, KEKPH
Ky R 0~ 1250 pg/g, FHH 97 pg/g, BET
4 2 ~452 png/g, F¥H 108 ng/g, ot ZBAZE
BBy P omAARALYE . Palmer® XtBREH 454
TP YSTE, RAASTITHESEARES TR
A.BRAaMAa%, RRETAIEEIREN ST
¥ Se BRI KT, L P AT LIFER KB Se,
SCHAZHEFPH Ge f1 As F BAHLL . Nriagu F 7
BRI HE B A, KR Tk 9 108 x 107 ~ 775 x 107
kg/a, HoAth Tk K2 B RBRMEHERC A 792 x 107 ~ 1980 x
10" kg/a, HERANTHKEMN 50% LI L. EEE
MR XSHEHBRELEEMN 62%, MingEX
U 25%. ST HESBIER 1 R, FEEPH
THERETEEEMTRES.

WRIFEZF A
WRR I &
BT, 2B A 3 B JRORL R e A R 25 5 B P AR

3
3.1

R, AP HELD, BB WRE, KHEL, 648
Wy ERAL, BRTHBREBERR. £4E7WER .
MIEE R Se, — B IHEBRE KL S5
B B RS AL e . BRIE PR, UL H.0; i
AN, EHREBBRPEAHENGE, BRIEE5HE
¥ pH fE, A EWAE, ALK T A NaS0; £ R
TEANES . X 07 A FNEE BR300 99% F 98% .
BXI TR BEMEASREERHBRE LY, kBT
HBEHFHER, JLERMAFTLRER, TEREY
W, BRI, FRARRE . 2EEFURE
MR ERERAREPFEHERERE, FERRAESE
TZRBAEFAHARENERE BB PHAN S ER
BT . by FRMb IR Y b BR Ak 22 B 5T B oK B 5%
REPIRAREFRT —FMBENBEFREBESE, AR
e b IR B R P B R SRR 6 8
fEE” EXHHET, BFEREREENATRAL
ORI ML BR AL 2R S I B R KRR + 3 K BRI
YRR B 587 .

W R RCR M R AE T EMD K, Rk
BRI T AR ot fEhal /= R REB . kA
IR, TZIBBESR  BRAKARS WL
FEERZER, FEEPELEILKAE .

3.2 WMAFLZFHA

WEN—RARTE, BRERGANFEMFA .
Bl A 6 MEKEERE G, RENESRSEES
3F, RYBEENRBE=FEEANKTE . KWAH
e, RN KBEARLBRREK, BEAS
NMHEBFRYK; CEOUFRBIREAR, HFEER
BCSBRBE RGN, ATREETR . B, &
RERENXBE . FSHEH. LEAFMNHRLKE
BF . EHEMEEFEMEKR T AT, BERBN
1920 £ER1/E B 50 4, K& 30 FRg) Z6HH; 7
R E AR R X L 8URE, A FEEARY
HEHH; ZERBEREWITIN— S8, REMMI T
TERESLREAR B ; ZEBALRIRET I A - B AYHA, o]

x1 HREF@ELR
Table 1  The contents of selenium in coals from different areas
w K H x LG B OM At - KRR =By s
W s 0.12~56.7 & 150 0.2~10 0.35~4.38 0. 062 ~3.506 32 ~1150
I 6.22 2.8 3 2.41 0.671
B 118 7563 32 203 28

SRYN pug/g HKEHE,1999.

ORNE. {NYT VP ARUERBTHH-—URRDHE - &7 KNETSHBEIM . BHBX .



http://www.cqvip.com

D000 http://iwww.cqvip.com|

B3IM WBRES WHELRAFRHMARRL 155

AR RN FERENE; ERBILE, MASE
WREE RS BB H THALSYIIENRE; BXE
MW TR R T RAEER B R RSk T
HIBURL (30 CdSe I THER KKWRAEH)F . LB
HITEE ] LR & RS K EFRA, U RLESEF
AL, FF B R A R L W™ SR .

Wk T Tk R Z RS, 3 AR
ERTBRNER . BEARLFTNEGTE, A
BRIASERFZERSENYERR, SBEHERK
MEE . BREFIENR, BRE B P76 0w .
BIiGTEILR . SEE . RN RIS EREER
YER . RE 72% # X 4T 580 | KA, R PR
ABMARTEEWEREILICA DK S BEE, B
, AREWRR e MV AAENEERE™. EFE
MAEFRGETE, REEHERR . 6B SR
) ¥E &Rt . FHARMAARRE, TREMW
X EWE. EWT RKEHRI=HENA AR
I, EAS 20 REBBF ALK T FKATAETEAE R
MBEEMBIFR . PHIRIT R T 86 MFE T R F e,
BUEH T R SRR 0 CEFR CEWET RK
AE BB (SRR D) SR> &, JE LA R 38
R, ZFEED BET R EAEASGS .

BT, BE & R K K 90K & RS R i8]
i, RAREE WA RBES 0 RS
TERH#E. WREGEILFANBCR, BRE
EHPBAT . BREENTHMYEANERARZ
BB EER OB, £V IRE RGP AT BU 8K
. REMBEARED HILERICE, AABELE
BRI AT E, SR T HKTE (FERRKETF) .
TRIIR, PORIA R A B AR R A MAREAR S
EPBRGEME RN FY R, 2EHRER, RERF
B #ORW RS HREARBFRIHE. MAEYELE.
BESENETRENE . BENE, EHERMALH
BT MAFGREEERBEYERNARHEIRRBE
RS YRR, KB 9 K 6 4 51 Bl 988 HE 1 24 7T
E . B TR LT AW S Y RN 8oL,
AMmEMTTEL, HERAHBEENER, (BE Fim
H A B BT R R A

LR, RENFT RERIFEE, BHAE
EMERERZ— . BRARMNEMT FHEOHRR T
CLHEMEIRET KRG @A TG TRRHES,
B89 RLERARSTIZ 80, 7E1R 25 77 16 W 9% 08 i 328 5 A
BOARBETHHARBENEE . HbRITM %

A K R TAEREE b, 72 A7 KRB R 425 F ik
R R, ERREERFHFEEFER RAMTIRY K
HRERE 7 5 R I SE Bt B R X R R SR A
TZREHITHIR ; KRBT R #ITHY MY
B &EE, TAUSARONETREYH L, U
WEREARBRERTE .

&% 30Kk :
() XU . TERBIRILE S (M), JL3: IR AR, 1987, 244—

254,

(2] BEbR B, B iRl RBtEE . BT EAAMBRILERBF R EEE
AL spHER 15,1999 ,27(3) :62—67.

3R E, B . /AW -7 KTEEI/ BNEA S KRB
RAERSHAI]. FEBZE(D8),1999,29(5) : 426—432.

(41Simon G, Essene E J. Phase relation among selenides, sulfides, tel-
lurides, and oxides: I. Thermodynamic data and calculated equilibria[J].
Econ. Geol., 1996, 91: 1183—1208.

[51Siman G, Kesler S E, Essence E J. Phase relation among selenides,
sulfides, tellurides, and oxides: II. Application to selenide-bearing ore
deposits[]). Econ. Geol., 1997, 92: 468—484.

(6IBREH . HFPW—WMBF (J]. FP¥iE,1993,13(1):7—11.

TIHEE, B, KB H, §. RHUMHT — N TARS
T ﬂ%iﬁiﬁ,wso,zs(z):ss—)sa

[8]Sindeeva N D. Mineralogy and types of deposits of selenium and tel-
lurium [M]. New York: Interscience Publishers, 1964.

(91EIL, % . BEMTHERE A SH B REI]. B2EER,
1992, {11) :1027—1029.

([10] ZHE . METERERCTARETEIRAR I]. 7Kt
F,1995,14(4) :346—354.

(NEAR, KRX, ZEL . SHRBHET HTYEWRI]. 56
i & #iL,1984,3(2) : 124—130.

[12]LIU Jia-jun, ZHENG Ming-hua, LIU Jian-ming, et al. Geochemistry of
the Laerma and Qiongmo Au-Se deposits in the Western Qinling
Monntains, China[J]. Ore Geology Review, 2000, 17: 91 —111.

[13]LIU Jia-jun, LIU Jian-ming, ZHENG Ming-hua, et al. The Au-Se
paragenesis in Cambrian stratabound gold deposits, Westem Qin
ling Mountains, China(J]. International Geology Review, 2000,

42 (11) : 1037—1045.

4] XEFE, KHE . REABEREESTRKFAEENEARAEL
J]. BRI #1993 ,8(6) :89.

(ISTRIRE, XA A, % AENEREBELT RYHANT
LB ERHRT W), R ,1997,71(3) :266—273.

LI6]RMHM . BEmEMENTARIET LB [I]. 7 KR,



http://www.cqvip.com

156 Om o5

D000 http://iwww.cqvip.com|

® B 2002 4

1989,8(3) :81—89.

[17]E8 %, 2394 . $ALBEIUTHES 7 K AL T]. #dL s
,1996,10(2) :10—20.

L1815k, BiRE . BITE. 5. RFENBIAT KPERFEAN
BT EE ST 5 Y%, 2001,21(1) :49—51,

(191 FEF ARG MBARTHT 7E % . BAFREIM]L L.
BB P FR A R AT, 1988, 316—318.

[20]% K80 . PEWEF TR J]. ITF M, 1997,19(1):
37—42,

[21) XK E, FRBE . By WERMRTLHFZAAA]. W FE R
BEFERBA [C]. L. P EFERZ UK, 1995. 114—
116.

[22] Brown R D Jr. Selenium and tellurium[A] . In: U. S. Geological
Survey Minerals Yearbook [M]. 1994—1999.

(23] HEH . Wy AXAARARSN [J]. WL EREER,
1992, (1) :9—12.

[24]Minkin ] A, FinkelmanR B, Thompson C L, et al. Microcharacterization
of arsenic- and selenium-bearing pyrite in Upper Freeport coal, Indian
Country,, Pennsylvania[J]. Scanning Electron Microsc., 1984, 4:
1515—1524.

[25]White R N, Smith J V, Spears D A, et al. Analysis of iron sulphides

from U. K. coal by synchrotron radiation X-ray fluorescence[J1. Fuel,
1989, 68: 1480—1486.

[26] Palmer C A, Lyons P C. Selected elements in major minerals from bi-
tuminous coal as determined by INAA: implications for removing envi-
ronmentally sensitive elements from coal[J]. Int. J. Coal Geol., 1996,
32:151—166.

[27]Nriagu J O, Pacyna J M. Quantitative assessment of worldwide con
tamination of air, water and soil by trace elements[]J]. Nature,
1988, 333: 134—139.

[B)HEE, £E8K. FE84, % . BTPEOTHRAR(I). @
MR R, 1999,2(1) : 16—18.

[9]RRAL.ENTR,%. NEEREBFERBE. FHEAR(J]. &
HER.1997,21(4) :254—256.

01X 05K BRESREEHR I SWIZAN]. F&%
#%, 1998,27:6—8.

[31] &%, FALE . BRERAREPFEOERERR [J). IF
b, 1998,22(2) :88—98.

[32]3k8. % . WERMAEHLE PHEMBFEREARI]. £ #R,
1997,16(4) :255—261.

[33] BES, KEX, ABHE. % BA@mFERLFRMAN]. &
FFF,1998,20(4) : 57—64.

AN OUTLINE OF SELENIUM RESOURCES
AND ITS EXPLOITATION AND UTILIZATION

FENG Cai-xia"?, LIU Jia-jun', LIU Shen'?, LI Zhi-ming"?, LI En-dong'?
(1. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. The Graduate School, Chinese Academy of Sciences, Beijing 100039, China)
Abastract: Selenium is a rare and scattered element. There is few content in any kinds of geochemical samples. The
element is difficult to form independent minerals of itself, but scattered in other minerals and media. In early years,
people know only the plisonous nature of selenium and its chemical compounds. Until 1950s, selenium was recognized to
be an essential element for animal and man. It has drawn attention of researchers from different fields in medical sci-
ence, earth science, agriculture and biology. At present, selenium is widely used in glass making, metallurgy, electronics
industry, national defense, chemical industry, medical science and agriculture.
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