2022 50 4

568 EARTH AND ENVIRONMENT Vol.50.No.4 2022
( FeS) Sh(1I)
12 | 12 12 3 3
(1. 550081; 2. 100049;
3. 550018)
( R ) FeS FeS
pH. X ( XRD) _
( TEM-EDS) FeS  Sh(IN) : FeS
Fe(II) FeS H,S(aq) /HS™ Sh(Il) Sh, S,
Sh( 1) FeS  Sb(I) FeS Sh( 1)
Sh( 1
D X142 A : 1672-9250( 2022) 04-0568-07  doi: 10. 14050/j.cnki.1672-9250.2022.50.021
(Sh) Sh(1M) ()
N N FeS .
Sb 1-3
10
3.11~3.55 mg/L * ; Sh(V) !
Sh 6.9 mg/L.  14.5 mg/ FeS  Sb(Il
L’ Sh (1 pg/ . FeS Sh(M
L) (0.5mg/L) '"* . Sh(IM)
( )
Sh(Im) ° - o
( FeS) 1
Fe(I)  S(-1) 1.1
&7 Kirsch - Sh( M)
FeS Sh('V)  Sb(Il) Sh('V) 1 h (99+% ACROS Organics )
FeS Fe(1I) Sh( 1) 1 000 mg/L; Fe(Il) .S(-1) .
FeS ShS, S ( FeSO, *7H,0) . ( Na,S-
Han FeS Sh( M) pH 9H,0) ( Na,HPO,+12H,0)
; Sh(M)  FeS 50 mmol /L. ( NaCl) 5 mol /L;
H,S( aq) Sh, S, ; pH ( HCl) ( NaOH)
1 2021-01-20; 12021-11-29
: (2020YFC1807700.2017YFD0801000) ; - (U1612442) .
(1995-) o E-mail: wangqingyun@ mail. gyig.ac.cn.
* : (1966-) o E-mail: zhangguoping@ vip.gyig.ac.cn.



4 ( FeS) Sh( M) 569
0.1 mol/L. EDAX Genesis X o
( PLASH.ABS 855-ACB) o
30 min 2h 2
12 h o 2.1
1.2 FeS
90% +10% N Sb(1M)
. 1:1 FeSO, Na,S  Sh(I Sh( IIl) (
FeS 3h la) o
o 0.1 mol/L NaCl Sh( ) .« pH=5.5 Sh( 1M
0.1 mol/L.  NaOH HCI pH pH 65% 100%; pH=7.0  Sb(Il)
+0. 2,
24 ho
Sh( 1) ( AFS-2202E )
Fe( 1)
(UV-
1200 ) o
5
1.2.1
50 mL 0.5 mL
Fe(I) S(-1) 1 mL NaCl (
) 20 mL o 3 h 1 mL
Sh( 1) 0.1.0.2.1.5
mL 50 mL,
FeS 0.5 mmol /L Sb( )
20 mg/L 0.1.0.2.1.0.5.0
mmol /L. o
0.1 mol/L.  NaOH  HCI pH 5.5,
7.0 9.0( pH N
)
24 h 15 mL
pH Sb(I) Fe(l) o
3 o
1.2.2
X
( XRD) - ( TEM-EDS)
- XRD 1 pH Sh(1I) (a) .
Empyrean X . Cu Fe( II) (b) (c)
( 0. 154 nm) 40 kV 40 Fig.1 The adsorption rate of Sb(Il) (a) the concentration
mA 4°~60° 0.02°, TEM-EDS of Fe(Il) (b) and the reduced concentration of phosphate ( c)
FEI Tecnai G2 F20 S-Twin in the solution under different pH conditions



570

2022

50% 90% »
Sh( IIT)
5 mmol /L Sb(1M)
20%
pH Sh( )
5 mmol /L
o Sb( 1) pH =
5.5 99.71% pH=9.0 20. 11% .
2.2
XRD ( 2 FeS
FeS o
Sh( 1)
2 XRD
Fig.2 XRD spectrum of solid powder
TEM pH=5.5
( 3a);
pH=7.0
( 3b); pH=9.0
( 3¢
Fe. S 52.60%
47.40%( 4a) 1:1 FeS.
Fe.S Sb
6.61%.36.15% 57.24%(  4b)
I FeS 3 Sb,S;
Sh, S, Sh,S,  FeS o
pH 55 7.0
(Sh,S;)
( 3d.e)o ( 4c)
Fe.P.0O 15.07%9. 59%

75.34% Fe:P 1.5:1
pH 9.0
FeS o
3
3.1 FeS Sh(1m)
FeS  Sh(Il)
Han Gallegos FeS
9 12 ; FeS
pH=5 FeS 70%; pH=
7.5 14% ° FeS
Fe()  H,S( aq)
(1) ( 1b)
Fe( 1) o
Fe( 1)
(1o
Fe(1D) (
2) . Fe(l) FeS
H,S( aq) - Sb,S;
FeS 77 Sh( 1) H,S
(aq) Sb, S, Sh( )
o TEM-EDS
( 34
FeS
H,S(aq) Sb(I) Sbh,S,
Sh( 1) o
(3)
FeS + 2H*— Fe’* + H,S( aq) (1)

Fe’* + 2H,PO; — Fe,(PO,), | + 4H" (2)
3FeS + 2H,PO, + 2Sh( OH) ; —
Fe,(PO,), | + Sb,S,| + 4H,0 + 20H™ (3)

FeS  Sb(1M)
o ( 3b)
Sh,S,
( 36) o Sb( ]]D
Fe( 1I)
FeS
o Zhao Stanforth
16
pH 5.5 7.0 Sb(1IN



(FeS)  Sh(I

571

pH
o Wang
17
pH
H,S/HS™
3.2 FeS
FeS o

3 TEM
Fig.3 TEM image of solid powder

FeS Sh( 1) Fe(II)
" pH o FeS  Sb(1N)

pH

FeS

FeS Sb( 1)
Sh( 1Il) R
pH-

Sb(1I) Sb(1M FeS

Sh( 1)
Fe(II)
TEM Sb(I)  FeS

FeS

lc)



572 2022

4 EDS

Fig.4 EDS spectrum of characteristic minerals
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Mechanism of the Adsorption of Sb([ll) by Ferrous Sulfide( FeS) under
Phosphate Conditions
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Abstract: In the reducing environments like lakes and marine sediments FeS is an important carrier of heavy metals. Phosphate may
have an important influence on the adsorption behavior of heavy metals on FeS during the eutrophication process. In this paper through
batch experiments with different pH and phosphate concentration combined with X—ray diffractometer ( XRD) and field emission trans—
mission electron microscope-energy spectrometer ( TEM-EDS) solid analysis methods the adsorption process of Sb(I) on FeS under
phosphate conditions was studied. The results show that under acidic and neutral conditions the Fe( ) released by the dissolution of
FeS will reacts with phosphate to form ferrous phosphate precipitation and this process will promote the dissolution of FeS release
more H,S( aq) /HS™ that combine with Sb(Il) to form Sh,S; precipitation and promote the adsorption of Sb(Il) in the solution at the
same time. However under alkaline conditions phosphate will compete with Sb(Ill) for adsorption sites on the surface of FeS accord—
ingly it will inhibit the removal of Sb(Il) from the solution.

Key words: iron sulfide; trivalent antimony; phosphate; adsorption.



