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Transformation of antimony speciation in the yellow soil of Qinglong
antimony mine induced by 6-MnO,
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Abstract: 0.015%, 0.025%, 0.05% and 0. 1% 6-MnO, were added to yellow soil of Guizhou Qinglong antimony
mine by in-situ processing. After 20 days of flooding, the content of Mn and Sb in suspension and the content of
each speciation of Mn and Sb in soil were determined, and the correlation analysis of each parameter were per-
formed to clarify the effect of Mn oxides on the speciations of Sb. The results showed that the contents of Mn in sus-
pension and three speciations of Mn in soil gradually increased with the increase of 6-MnO,, and the order of Mn
content of all speciations in soil was consistent with that in control soil. With the increase of 6-MnO,, the contents
of non-specific adsorption, specific adsorption and residual Sb decreased, while the content of Fe/Mn/Al oxide
bound Sb increased. The Mn loading was significant positive correlation with all speciations of Mn and Fe/Mn/Al

oxide bound Sb (P<0.05), and significant negative correlation (P<0.1) with residual Sbh. Fe/Mn/Al oxide bound
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Sb and residual Sb were significant positive correlation (P<0.05) and negative correlation (P<0. 1) with all speci-

ations of Mn, respectively. 6-MnO, existed in various speciations in yellow soil. After flooding, the speciations of

Mn transformed to different degrees, and various speciations of Mn were oxidized, adsorbed and complexed with

Sb, which made the non-specific adsorption Sh, specific adsorption Sb and residual Sb transform to Fe/Mn/Al ox-

ide bound Sb in soil.
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2%, FH L ,8-MnO, XF Sh( L) A1 Sb( V) ¥ HA
WS BFFRE 7, 1 B )R A Mo (IV) X Sh( L) BA
WREALRE T (B4, 20125 Xu et al. , 2011)
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2011) i, FERRME 544, 8-MnO, Tl RES & & T I
REAE B Mn ( T0 ), 56 56 9% 398 ) i P 4, pHL (K
4.2 VK 20 d Ji, 2k 6-MnO, #5 & A= T ik
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Fig. 1 Effects of Mn loading on content of Mn and Sb in suspensions
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Fig. 2 Effects of Mn loading on content of different speciations of Mn (a) and Sb (b) in soils
CK J2 AR 128 6-MnO, X IR LI a b o d e brTEN BETERESFIEIR, 0=0.05; KA L PR R B6 FE LM i

BEEEE RO

CK is the control group without loaded 6-MnO, , and a, b, ¢, d and e are the results of significant difference analysis, a=0.05;

the illustrations are enlargements of non-specific adsorption Sh and specific adsorption Sh
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DiZ ML S T, s 4 b 40. 44% ~
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17.14% ~25. 42%,
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LA RS W 2 R 45 2 R ) R ORI R
MITEAS , AT B AL, 340 2 A & 1 W B A B6 5
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[ % 8 085 mg/kg, FEAK T 12%,

SRR RN, 58 TR ST X B T R S
WAL 4 # 7R, © AR A Rt
fif , 45 % 5 Sh 8 i i LA 0 2565 A — R, DT 552
BUXT Sh B 5 @ 4 AL BT A R AR A
& Sh BB TR A BT Ac N ; @ WA T
8-MnO, £ Ik, 865 6-MnO, 2 i (523 & A4
FMLA N, A Mn-0 (H) -Sh Faik A% Bt &4,
T B S A 0 [ (] o 8 45, 2003) 5 @ 4 %Ak
Yy —Fh KSR s A AL, AT LUK Sb () 484k Bl
Sh( V), T Sh ) S il #% 7530 Cai et al. |
2016) . Sun % (2018) £ 6-MnO, X} Sh( 1) f 4
fbit # 4. MnO, +Sb (OH), + H" + H,0 — Mn™ +
Sh(OH);, 2 MnO, +Sb (OH),+5 H*—2 Mn* +Sb
(OH) (+H,0,Sb( Il ) B9 %8 Ak 3 & 7E 8-MnO, 1)
NGALE, B Ssh() MR BIR 8-MnO, #Y 3R 11

Sl DT 5 5 Hh B 22 (W R 7 2, AR R Mn (1)
RERE AR 5-MnO, - % 1 H oy, 38 & BH 25 71 fil 5
Sh( V) HPtiEfe #t Sh( V) WK (Sun et al. ,
2019), LIEPEAAY B 2, # it 90% 1B A
Sh( V) ({EAEF, 2020) , K9 Sh ZLL Sh( V) Y
T Bk i S A 3 o e P T O B S A R 2
YEFA 77 X e e 3
2.3 HEES5EREDE. GHMEXES T

A SRR B eI A
PR B EIEADC(P<0.05) (£ 1), —P Ul 74
) 8-MnO, AZMILSAAAET T3, 5 2.2 25—
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) B 2 IE ARG (P<0. 05) Al i A58 (P<0. 1),
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Table 1 Correlation analysis of Mn loading and different speciations of Mn and Sb

etk R P

T H BIPR iz T AR B BRI WA WRAE WS A A Bt A Eh
i 0.966* * 0.948* * 0.946" * 0.899* * -0.567 -0. 446 -0.188 0.915* " -0.859 "
W FORTE 0.1 K GG, T T FRARTE 0. 05 KO i E G,
2.4 BESHSSESEWHEXES
BIRREE GRS R WA, BB 3 4518

W BR8P I B 250 5 45 TR AR A MR e (R
PR R EE A8 FRIE S B S KB 2
W IFAZE(P<0. 05) Flig 3 A& (P<0. 1) (£ 2)
R Rt — 2 R, LIPS AL s &
A AGR I BB A S5 Y B A G, T H S
TR B 5 06, B8 46 & A8 R TR AR B A At 7
W R SR W R R, S Ak & R R AL
W BFF R 4% B BN, T R AR B AL 4 B S i Ak
®2 ERSBEERSENELE

Table 2 Correlation between different speciations
of Sb and Mn

T H BURWAL  WeEHE TEBHE SO

BIF -0.589 -0.601 -0.605 -0.553

JE T PR B S -0.325 -0.269 -0.253 -0.266

L P A B -0.062 -0.006 0.011  -0.011
BERRAMME G 0.8957% 0.872% 7 0.865° " 0.856" "

BRI ASBh -0.861" -0.841" -0.833% -0.843"

TE: " FORTE 0. 1 K EREARSE, * " FORTE 0.05 KF_ERFAR,

(1) T3 6-MnO, AZFESAAAET 13,
Bifi 7 28060 T Y 0, B VR VR T S A L TG R TR A I 4%
B R REE N, R e 58 EAE G E R
W EIEAHX(P<0.05)

(2) B FEA M 6-MnO, J& , AEL& MW it &
B GPEE S E SRIE S R, S R Ak
VAR RGN, Y B EMIKPKT 0.05 3¢
0. 1 B, R ALY &5 A A8 RIE S8 55 3
G e B B IR AR S A A O 5 BRI U S A
TCETAR 2650 o0 ) 5 e 35 IE AR DG A 6,
AORET , ) 6-MnO, FAEFEE K A AR TR BE Y
U S 2N T Tk o e k= K AN I = VA L e
Ferh AL A B | T M B A RN R A A 1)
AL A DAL,
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