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Abstract To evaluate the potential phosphorus pollution risk of phosphate waste rocks deposited within
Xiangxi River watershed of the Three Gorges Reservoir the phosphate waste rock stacked in Gaolan River which
is one tributaries of Xiangxi River was selected as the study objective. The leaching behaviors of the phosphate
waste rock under five different liquid-to-solid ratios (0.5—10 mL/g-dry) were characterized following the EPA
Method 1316 and the effect of liquid-to—solid ratio on phosphorus leaching concentration and leachability were
discussed. The results indicated that the eluates total phosphorus concentrations decreased with the increasing liq—
uid-to-solid ratio varied in the range of 0. 74—0. 47 mg/L. Under the condition of the liquid-to-solid ratio less
than 7 mL/g-dry all eluates total phosphorus concentrations exceeded the maximum concentration level (1. e.
0.5 mg/L) specified by the Integrated Wastewater Discharge Standard ( GB 8978-4996) . The phosphorus leach—
ability of phosphate waste rock increased with the increasing liquid-to—solid ratio varied in the range of 0. 37—4.
70 mg/kg. The phosphate waste rocks would pollute the nearby surface water body as the point pollution sources
and they should be considered as the second type of general industrial solid waste. The surface coverage layers
should be set up in the top of the phosphate waste rock piles to reduce their environmental pollution risk.
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15~20 g 200 o
° 1
1.2 Table 1 Leaching condition of phosphate waste rock
1.2.1
L/S
X (mL/g-dry) — (g-dry) (ml) (mL)
(XRD) ’ Philips X 01 0.5 400 200 1 000
: Cu A 1.5406 A
40 KV 150 mA. T02 1.0 200 200 500
1.2.2 T03 2.0 100 200 500
_ To4 5.0 40 200 250
( HJ 632—2011) . TOS 10.0 20 200 250
10 g BO1 - 0 200 250
100 0.2500 ¢
3 ~4 : L/S 5 (T01 ~
2.0g NaOH TO5) 3
400°C 15 min; L/S ( BO1) 20
640°C 15 min o ;
10 mL 80°C HDPE .
50 mL 10 pH ( OHAUS)
mL 3 mol/L.  H,S0, 3 STARTER 2100/3C Pro-F pH (sc210
3 ) o ( ™ )
3 000 r/min 10 HACH DR890 o
min 100 mL HACH
. 6 HACH DRB200 o
HACH TP
1.2.3 (GB 11893-89) " ,
EPA )
EPA M1316( Liquid-solid Partitioning as
a Function of Liquid4o-Solid Ratio in Solid Materials 2.1
Using a Parallel Batch Procedure) o XRD 2 o
1 o
! ( )
( ) ( ) o
(L/S)
o ( ) 13% o
(30 +£2) r/min (23+2)C D
18 h. 30 min /
pH 16)
4 000 r/min 15 min 0.45 pm R
2.2
0.1 mol/L 3

HNO, pH 4.0 4°C
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Table 2 Mineralogical analysis of waste rocks (%) Thorneloe S. A. 18 5 mL/g-dry
L/S <5 mL/g-dry
Si0, 40.01 L/S=5 mlL/g-dry
Cap( PO,) oF, 13.15 o
CaMg( CO;) , 19.02 2.3.1 L/S pH
CaCo, 12.29 L/S pH 2 0
(K H;0) (Al Mg Fe),(Si Al), L/S pH
0y, (OH), (H,0) o0 o pH L/S
NaAlSi; Og 2.11 L/S 0.5 mL/g-dry
(Mg Fe) 5(Si Al),0,, 10 mL/g-dry pH 7.74 8.19
(OH), - (Mg Fe) ;( OH) 4 b2 o
6.38 pH 7.40
3
Table 3 Phosphorus contents of phosphate waste rock N pH 9.0
(mg/kg) pH
TO1  T02  T03  To4  TO5 06 pH "
1764 1825 1774 1725 1793 1799
1780 + 34.27
1 780 mg/kg. 6
34.27 mg/kg
2.3 L/S
EPA M1316
- L/S
o 2 L/S pH
( - Fig.2 Effect of L/S conditions on eluate pH
) o
0 Gar- 2.3.2 L/S
rabrants A. C. "
mg/L,
<0.25 mm ( N
60 ) 15~16 h - 0,
18 h ('TP) o
- o L/S TP 3
L/S (L’ /M) L/S MDL HACH TP
o (0.06 mg/L) -
L/S TP L/S
L/S 0.5 mL/g-dry 10 mL/g-
o L/S dry TP (0.74 £0.05) mg/L
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( ( GB 38382002) )
1 ( (GB
8978-1996) ) TP
I 0.5 mg/L
( ) o L/S <7
mL/g-dry TP
GB
5086. 114999 L/S
TP
3 L/S Tp GB 5086. 114999
Fig.3 Effect of L/S conditions on eluate TP concentration
(0.47 £0.05) mg/L (
TP ( GB 185992001) )
L/S I
( o
( GB 5086.1-4999) )
L/S (L/S =10 mL/g-dry) .
2.3.3 L/S
L/S o
(
N ) mg/kg . L/S
. Batziaka V. * L/S : TP 4 o
1S, = 10 x M X b (1)
e p x Hg,
LS tew
( L/kg) ; inf
(cm/a);p
( kg/m3) . Hgy
(m);10 (L/em-m®) .
(1) p
2 000 kg/m’ 1 000 s
mm/a Fig.4 Effect of L/S conditions on phosphorus leachability
inf 100 cm/a
Hyy 10m 10 L/kg  L/S 3 4 L/S
200 GB 5 086. 14999 TP
L/S o 4
L/S 0.5 mL/g-dry
o (0.37 £0.03) mg/kg; L/S 10 mL/
2000 § g-dry
h) (4.70 £0. 40) mg/kg- L/S 2 mL/g-dry

1 o
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“ ( Shrinking Core Model) ”

o

23 24
o

L/S

L/S o

mg/kg)  0.2% o
( 2)

25 26
o Somasundaran P.

pH 7.5~9.0

EPA Method 1316

(1) L/S
L/
S : L/S 0.5 mL/g-dry
10 mL/g-dry 0.74 mg/L
0. 47 mg/L; 0. 37 mg/kg
4.70 mg/kg;
(2) / <7
mL/g-dry
( ( GB 8978-1996) )
(0.5 mg/L)

(3 < (GB

5086.14999) )

/

(4) pH pH

(7.74 ~8.19) , pH

0.2% o
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