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Second occurrence of mandarinoite at Yutangba and its environmental significance
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Abstract: Yutangba was a typical high-Se area in China where a sudden incidence of human Se poisoning occurred
in 1963. In this area, after the rare mineral mandarinoite (Fe:(SeOs)s + 6H0) was first found in the exposed
carbonaceous shale, it occurs again in the surface soil of abandoned stone coal spoils near an abandoned limekiln.
In comparison with the first occurrence of mandarinoite, it mainly occurs as three types: small particles aggregates,
vein filled in crack or fracture, and crystals with certain forms. Their granularity varies from several wm to more
than 100 pm. Native Se was generally coexisted with mandarinoite, either distributed along its inner or its
boundary and around. The mineral composition scanning from EMPA indicates that there is little difference between
the distribution of Fe and Se, especially on the occurrence of native Se. This feature demonstrates that Se oxyanions
were highly associated with Fe-oxides in precipitated mineral, adsorbed or complexation forms in a near-surface
oxidizing environment. Iron plays a significant role in the geochemical fixation of selenium in the supergene
environment of Yutangba. '
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Fes(Se0s)s - 6H.0, KWk AR REEWMALIFHE
BIE R — R K AW Y, ERITEEIN R E
WA HEE AN RESR Y, ERBIRNTE
R 760 mg/kg MR TS, RATREZ
&2 ~10 pm WECKEOKTE AT Y& ED Ik
EPRESAFLFTRERAN., Ry, BRIOERER
BRI T AW, 4K BT 5 o & IR Kk
AT Y, HAEARTHE , R 0 T @EmnEsR
ARERER “AE RBEEERBRERYF, X
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B, A DU B AR R B A S R
Ry, ERENNERES —ENEEE, 3
BREREEFE S H K&K A, FRERE
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1 HEaRRER T

WAL BT 3 & DU X 3 R b Bl | R
RERMNTEPERNCZFEARAHR, BEA
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T2, ZBERERESABEFEERESRETE RN
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SR A SBORE B LR B i o AR R R SRR B ] 3 R
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HTENEZ, HHTRIMEESEEST. BRF
i AR Hi B 48R JEOL JSM-6460LV %, B4 Kk
BT (SE) MEBH REER (BSE), i 4 EDAX fE
W (TR ERE B-U), T/EBRE 15 ~20 keV,
75 pA, REREG TS EGN N T/EERE 10.5
mm, BT (EPMA) 2 H 4 5B EPMA-1600 &,
Be& A BIEMBEE A CCREEREB-U), Lk
HLHE 25 keV, BLJE 10 nA, BT 1.5 ~3 um, #
SERSHRT YN EN R 60 s, T YRS
RS EANRET WEXE SPLY Wirk, =
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TR KSR LG/, Bk B e, 3 DA Pk
AT X B AT AT R R, RATR
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B i G e B T S - R RO

(HG-AFS920, It ERXMNB AR A A ). W
0.03 ~0.1 g HyMRFES:, f# A%k HNOs + HF + H,0,
MBAHEAE, TEEFHANKEE R HEAEPHE
%, HRB BT 145 CLA4 ,BHE % 16 ~ 18 h,
BHEBHANEARERT 15 nL i PFA B, T
70 CTFREET, MR _KEHZZETE
Fl6mol/LHClEZE 3 mL, EBE 25 mL BT
HF 95 CTFRBRIEGE , MBEZE 25 mL YL 26
WE .

2 4 R

F 52 AR S AR v B R LS LR 0.018% ~
5.8% . KA ARBEHWHERBERIHE 2.2%
(BEM 4SR5 FZ) A1 5. 8% (BEM4R T FZ21), Tk
WECORETITRE 8. 4% WA KER, BEST
a3 U1+ 4. 06 £ 1. 24 mg/ kg P B, 78
RATEES P, FFRERE BRTEGR K B IRk
EAKBEAK B, MR, WRAKBEA RS
B, RALABRAMRDEN SR, XFAEHRNOILE
REUHT BRAWAKBESAHNEAREERTE
BENEAIFEF,

HRPKEERANHEAERNRLHEN, RS
BB TUE B 20k R R K IS A R, X
BERBCRIEEY (B 1), 4005 Wsk (B8 2) Mg
N YRS (B 3) MR, BRFEEY
ERWABEATRER, BhE5H, AKIE 1
pm, BE 50 £ pm, JKK A 100 pm B E o BREIFE
AW AR I0R L KR BESCR PR L 7 PR B
PR FRE, FRPREMNBETABKEER
MR, XBERRRIPKBGEELETNRERER
WIS, BALy Y ERBERRT S ABAE
KT, KA/ IBRNESRLS AR
WAL B 3a B TR — & BT KK A B
BIEAW, BBR R, BT AT R, K
29160 pm, 4 70 pm, SWE PR KELLGT Y
aEA REBM Ak, AT LA E B B E
H BRI T o L BEAL R 3K B AT ER A
e, HALNE S B SR A RWSAE MK
OB BB ZTE 1 pm 2 o X80 0B 2R 4 Bk e 45
&, 2T RS B 3b.3c BiZAKM
BAFRACEARATE ., SEAHE . MRS E S
A B A, AT AT AR R R T A A AR AR
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BMRFAK GO B AEANE, SR
R KSR HARREHE LY, AdBoRae
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A7 AR TR, TR B 2 B X A M K A 4k
AT YHFEXPIIHNROTE, —REMHIEE
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Table 1 Electron microprobe analyses of mandarinoite
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VI (SeOi~, HSeOs, H:SeQ:) I THLFIAHIER
(DMSe,DMDSe % ) 7€ . 7 5% pH- Eh &R W
WA AN FEERER ™, ARWAEER W pH-Eh
U TEAEREWRELE, BEREAEFHR
ERERTRERE, —BEBTsRP, B0 A8
RWEERENARERESEN, BRUTEBMNS
B Y F IR S T (Se03™ FiSe0F 45), “HME”
H5ARERBEEBRYNBRBREL T HRTE, K
BEEAFNRS S5SNI B PR IR R
BAREAT S, RARERENRE AW AK
FTESL, R XA HSeOF fISe03” W KBHE, R
I E R FEE B R T RSP EE
PLSet* BFRAHELMRE—-FEMTE , EHENT
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T BRAWNSTE . HE0R KISk A W] BB B WA
RETHSRMERFE (B 2), XhRABRIK
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W, AT PAEIRS SHNETEES KA
Bl B pH fE, #@REEERER 4 HifR
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